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NGHIEN CUU PHUONG PHAP CHON TAP POI TUQNG
PAI DIEN TRONG HE THONG TIN SU DUNG LY
THUYET TAP THO

TS Phiing Thi Thu Hién
Sinh vién Ninh Dirc Huy - K61- Khoa Tai chinh Ngan hang
Tém tit. Trong may nam gan day, mot sd cong bd di dé xuat mo hinh tap tho
mo rong dua trén quan hé dung sai nhim giai quyét bai toan rat gon thudc tinh
va khai pha luat trén cac hé thong tin da tri.
Trong bai viét nay, tac gia dé xuat phuong phap lua chon tip ddi twong dai dién
tur tap doi tuong ban dau cho bai toan rat gon thudc tinh trén hé thong tin da tri.
Vi kich thuéc tap ddi tuong dai dién nhé hon kich thude tap ddi twong ban dau
nén phuong phap trong bai viét nay giam thiéu dang ké thoi gian thuc hién cac
thuat toan tim tap rat gon.
Tir khoa. HE thong tin da tri, ddi tuong dai dién, rat gon thudc tinh, tap rat gon,
tap tho.
1. MO PAU

Ly thuyét tap tho truyen thong do Pawlak dé xuat dugc xay dung dua trén
quan h¢ twong duong nham giai quyét bai toan rat gon thudc tinh va sinh lut
quyet dinh trén cac hé thong tin don tri. Trong cac bai toan thuc té, gia tri mot dbi
tuong tai mot thudc tinh trén h¢ thong tin cé thé 1a mot tap hop nhiéu gia tri. Vi
du xét hé thong tin co doi tuong ‘Nguyé~n Van A’ tai thude tinh ‘Ngoai ngit’ 1a
‘Anh, Phap, Nga’, nghia 1a Nguyén Vin A biét ngoai ngir Tiéng Anh, hoic Tiéng
Phap, hodc Tiéng Nga. H¢ thong tin nhu vay duoc goi la 4é thong tin da tri. Trén
h¢ thong tin da tri, Yan Yong Guan va cong sy da xay dung quan h¢ dung sai va
mo rong cac khai niém trong ly thuyét tap tho truyén théng dua trén quan hé dung
sai nhu xap xi dudi, xap xi trén, ma trdn dung sai, tap rat gon va luat dva trén
quan hé dung sai. Mot s6 cong bd da dé xuét hé thong tin da tri xép the ty dua
trén quan hé dung sai va nghién ctru céc tinh chit ciing véi cac phuong phép rat
gon thudc tinh bang phuong phap ma tran.

Trén ca h¢ thong tin don tri va hé thong tin da tri, rat gon thudc tinh la bai
toan quan trong nhat, d3 va dang thu hat sy quan tim cua cong dong nghién ciru
vé tap tho. Véi bai toan rut gon thude tinh, van dé dang dugc cac nha nghién cuu
quan tdm hang dau 1a xay dung cac phuong phap phap hiéu qua nham t6i wu thoi
gian thuc hién cac thuat todn tim tap rat gon, nho do co thé ap dung trén cac hé
thong tin kich thudce 16n.

Trén h¢ thong tin don tri, cho dén nay nhiéu phuong phap rat gon thude tinh
d3 duoc cong bd, tuy nhién cac phuong phap nay déu tim tap rut gon trén toan bod
tap ddi twong ban dau. Trén hé thong tin da tri, cic cong trinh nghién ciru da dé
xudt giai phap nén dir liéu véi muc dich thu nho kich thudc tap dir liéu ban dau
nham giam thiéu thoi gian thyc hién cac thudt toan tim tap rat gon. Tuy nhién,
diém han ché 16n nhit cua giai phap nén dir liéu trong cac cong trinh nay 1a chua
chtrng minh chit ch& tip rat gon trén dir liéu ban dau twong dwong voi tap rat gon
trén dir li€u sau khi nén.
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Duya trén y tuong thu nho kich thude tap dir liéu ban dau, trong bai viét nay
nghién ctru phuong phap lya chon tap doi tuong dai dién tir tap doi tugng ban dau
cho bai toan tim tap rut gon cua h¢ thong tin da tri va chirmg minh tap rut gon trén
tap doi twong ban dau va tap rut gon trén tap dbi tuong dai dién 1a twong duong
trén hé thong tin, tir d6 khang dinh tinh dung dén ctia phuong phap. Vi kich thudce
tap doi tuwong dai dién nho hon kich thudce tap doi tuong ban dau nén thoi gia}n
thue hién cac thuat toan tim tap rat gon trén tap doi tuong dai dién giam thi€u
dang ké. Kich ;thu('rc tap doi tuong dai dién dugc chon 16n hay nho phu thudc vao
dac thu cua moi hé thong tin trong bai todn thuc té.

2. CAC KHAI NIEM CO BAN

He thong tin 1a mot cap IS =(U,AT) trong d6 U 1a tap hitu han, khac rong
cac dbi tuong; AT la tap hitu han, khac rSng cac thudc tinh. Ky hi€u gia tri ctia
thugc tinh ae AT tai ddi twong ueU 13 a(u), khi d6 mdi tap con thudc tinh
Ac AT xd&c dinh mot quan h¢ twong duong:

IND(A)={(u,v)eUxU|vae A, a(u)=a(v)}

Ky hiéu phén hoach cua U sinh béi quan hé IND(A) 1a U/ A va 16p tuong

duong trong phan hoach U/A chira doi twong ueU la [u],, khi do

[u], ={v eU ‘(u,v) S IND(A)}. D@ thay rang [u], = m[u]{a}véi moi acA.

Xét h¢ thong tin 1S =(U, AT), néu ton tai ueU sao cho a(u) chira hai gia
tri tro lén thi 1S = (U, AT) duoc goi 1a hé thong tin da tri. V6i modi tap con thudc
tinh Ac AT, bai viét dinh nghia mot quan hé hai ng6i trén U nhu sau:

S, = {(u,v) eUxU|vaeA a(u)na(v)= @}

D¢ thay rang S, khong phai 1a quan hé tuong duong vi cé tinh phan xa, doi
ximg nhung khong c6 tinh bac cau. S, duoc goi 1a quan hé dung sai va rd rang
S.=1 s, .Dbit SA(U)Z{VEU ‘(u,v)eSA}, S,(u) dugc goi la mot 16p dung sai.

acA
Kyhigu U /S, ={S,(u)|ueU} biéu dién tap tat ca cac 16p dung sai sinh bdi quan hé
S,, khi d6 U /S, hinh thanh mot phui ciia U vi cac 16p dung sai trong U /S, c6 thé
giao nhau va U, S, (u)=U . DE thay rang néu Bc A thi S,(u)c S, (u) véi moi
ueU.

Tuong tu trong hé thong tin khong dy dt, voi hé thong tin da trj 1S =(U, AT)
, tap thudc tinh R < AT duoc goi 1a tap rut gon cua IS néu S, =S, va
VBCR, Sy #S,, diéu ndy tuong dwong v6i S;(u)=S, (U) v6i moi ueU va
VBCR tontai ueU saocho S, (u)#S,, (u).

Hé quyét dinh da tri 1a hé thong tin da trj DS = (U ,AT U{d }) trong d6 AT la

cac thudc tinh diéu kién va d 14 thudc tinh quyét dinh, véi gia thiét d (u) chira mot
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gid tri véimoi ueU . Vi ueU , 8, (u)={d(v)|ve S, (u)} duoc goila ham quyét
dinh suy réng clia doi tuong U trén tap thudc tinh AT. Néu |0,,(u) =1 v6i moi
ueU thi DS 1a nhdt qudn, trai lai DS 1a khéng nhdt quan. Néu B < A thi tir
Sa(u) =Sy (u) tadé dang suy ra 0, (u) =95 (u) véimoi ueU.

Xét hé thong tin da tri DS=(U,ATu{d}) cho & Bang 1 véi
U ={u,,U,,U;, U, Us, Ug, Uy, Ug, Ug } VA AT ={a,,8,,8,,8,}.

Béang 1: H¢ thong tin da tri

U 3 8, 3 3,
. ({1} {1} {1} {0}
{0} 0,1y | {1} {0}
. ({01} |{0,1}y | {0} {1}
{1} 0,1y | {1} {1}
0,1y |{0,1} |{1} {1}
{0} {1} {1} {0, 1}
0,1y | {1} {0} {0, 1}
{0} {1} {1} {0}
0,1}  |{0,1} |{0} {1}

N

N

o

[=2]

)

oo

u
u
u
u
u
u
u
u
u

e

3. CHON TAP POI TUQNG PAI DIEN TREN HE THONG TIN PA TRI

Chon tap di tuong dai dién thyuc chat 1a budc tién xir ly dit liéu trude khi thuc
hién cac thuat toan tim tap rat gon. Thay vi tim tap r(t gon trén toan bo tap doi
tuong ban dau, chiing ta tim tap rit gon trén tap ddi twong dai dién va ching minh
bang ly thuyét tap rat gon thu dugc tur tap d6i twong dai dién twong duong voi tap
rut gon thu duoc tir tap dbi twong ban dau. Vi kich ¢& tap d6i twong dai dién nho
hon nhiéu so véi kich ¢& tap dir liéu ban dau nén thai gian thyuc hién thuat toan tim
tap rat gon trén tap dbi twong dai dién giam thiéu dang ké. Tap dbi twong dai dién
bao g6m cac do6i tuong dai dién, moi ddi tuong dai dién duoc lya chon nhu sau:

Xét h¢ thong tin da tri IS =(U, AT), trude hét phan hoach tap ddi tuong U
ban dau trén tap thudc tinh AT thanh cac 16p twong duong.

Hai d6i tuong u,veU thudc cing mot 16p twong dwong néu S, (u) =S, (v)

vGi moi ae AT . V&i mbi 16p tuong duong, chon ra mot ddi tuong dai di¢n cho
16p tuong duong d6, khong mat tinh chat tong quat, ta chon déi twong dau tién
lam dai dién. Khi d6, tap cac ddi tugng dugc chon 14 tip dai dién.

Thuét toan chon tap ddi tuong dai dién cuia h¢ thong tin da tri dugc mo ta
nhu sau:

Thuat toan: Chon tap dbi tuong dai dién cua h¢ thong tin da tri.

Piu vao: Hé thong tin da tri ban dau

IS=(U,AT) voi U ={u,,...,.u,}, AT ={a,,....a,}

PAu ra: Hé thong tin da tri dai di€én
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1S, =(U,, AT) véi U, cU 1a mot tap ddi tuong dai dién.
Buoc 1: Dat U, =
Bue 2: V6i mdi & € AT, i =1.m, tinh phan hoach U /{a } = {[u], |ueU]

)=S,, (V)]

Buée 3: Tinh phan hoach U / AT = {[U]AT lue U}

At T [u]{al} m...m[u]{am} = L[u]{ai} :

Gid stt U/ AT ={X,,... X, } va X; ={u,,...u, } v6i i =1k,

Budc 4: Voimoi X, eU /AT, i=1.k,ddt U, =U, u{y,};

Bude 5: Return 1S, =(U,, AT);

Vi du. Xét hé thong tin da tri 1S=(U,AT) thu dugc tir Bang 1 véi
U ={u,, U, Uy, U, Us, Ug, Uy, Ug, Ug } VA AT ={a,,a,,a;,a,}.

Ta co:

voi [u]{a} ={VEU‘ S, (u

v6i [u]

oy (1) =S,y (Uy) = {uy, Uz, Uy, Ug, Uy Ug
o) (Us) =S (Us) =Sy, (U7) =Sy, (Ug) =U
( ,)= S{al}(ue) S (ug) {u2 Uy, Us, Ug, Uy, Ug, Ug } .
Do d6: U /{a, } = {{up,u,},{u,, Ug, g }, {Uy, Ug, Uy, Ug 1}
Tinh toan tuong tu, ta cd U/{a,}=U,

U /{ay} = {{u;, Uy, U, Us, Ug, Ug }, {Us, Uy, U }
U /{a,} = {u,u,,uq},{Us, U, Ug, Ug }, {Ug, U, }}
T d6 ta co U / AT = {{u, },{u,,Ug }, {us, Ug }, {u, }, {us }. {us }. {u, }}
Tap d6i tugng dai dién duge chon 1a U, = {u,,U,, Uy, U, Ug, Ug, U, } va hé thong
tin da tri dai dién IS, = (U,, AT ) duoc chon ¢ Bang 2.
Bang 2: H¢ thong tin da tri dai dién tir Bang 1

U cH H cH a,
u | {1} {1} {1} {0}
u, |{0} {0,1} {1} {0}
u, | {0,1} [{0,1} | {0} {1}
u, | {1} {6,1y {1} {1}
u, | {0,1} [{0,1} | {1} {1}
u; | {0} {1} {1} {0, 1}
u, | {01} |{1} {0} {0, 1}
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Cho hé thong tin da tri ban dau IS = (U,AT) va hé thong tin da tri dai dién
1S, = (U,, AT), truéc hét bai viét chirng minh bo dé sau:

B6 dé 1. Néu u, el la mot doi tuwong dai dién duoc chon trén IS = (U , AT)
sa0 cho Sy (u,)# S, (u,) véi B AT thi ta ciing ¢6 Sy(u,)# S, (u,) trén
IS, = (Up, AT) véi u, €U, .

Chitng minh. Trén 1S =(U,AT), gid st S, (u,)=[u,] X, khi d6 véi
moi uefu,] ta deu cO Sy (u)=S,(u,). T Sg(u,)#S,(u,) suy ra
Sg (U,)=Sur (u,) LY . Xét di tuong batky yeY ,vi ye S, (u,) nén yeS,. (u)
véimoi ue [up]AT ,dodd S,; (y) khong chira u véi moi ue [up]AT , nghia 12 trén
1S, =(Up, AT), Sy (yp) khong chira u, véi y, 1a doi twong dai dién ctia 16p twong
duong chua y trén 1S = (U, AT) (i).

Mit khéc, tir gia thiét S, (u,)=[u, | WX, véi xeX thi xeS, (u) véi
moi ue [up]AT ,hay S,; (x) chtra u véi moi ue [up]AT . Véi ddi tugng y duge xét

otrénrdrang ye|u,| , giast ye[x], véi xeX khido Sy (y)=Sy (x) va

AT
Sxr (y) chirau véimoi ue [up]AT ,nghialatrén IS, =(U,,AT), S, (yp) chira u,
v6i y, 1a dbi twong dai dién cta 16p twong duong chira y, diéu ndy mau thudn véi
(i). Do @6 ye[x]

1S, =(Up, AT), Sur (up)z{up}uxp v6i X, la tap cac d6i twong dai dién cua cac

,r VOi moi xe X . Véi gia thiét S, (u,)=[u,]| X thitrén
d6i tugng thudc X. Voi gia thiét S, (up) =S, (up)uY va két qua chimg minh
yeY, ye[x], voimoi xeX thitrén IS, =(Up, AT), Sy(u,)={u,juX, Y,
véi y,eY, va y, la dbi twong dai dién cia yeY. Do d6 ta két luan trén
1Sy =(Up, AT), S5 (u,)# S (u, ), (dpem)

Tur két qua cua Bo d¢ 1, bai viét ching minh rang tip rit gon cia h¢ thong
tin da tri ban dau va tap rat gon cua h¢ thong tin da tri dai di¢n 1a nhu nhau.

Gia st R < AT 1a tap rit gon ctia hé thong tin da tri ban dau IS = (U,AT),

khi d6 S;(u)=S, (u) v6i moi ueU vd VBcR ton tai ueU sao cho
Sg(U) =S, (u).

a) Tu S;(u)=S, (u) v6i moi ueU trén 1S=(U,AT) dé dang suy ra
Se (Up) =S (u,) v6imoi u, U, trén IS, =(U,,AT).

b) Khong mat tinh téng quat, gia st B R va ton tai ueU sao cho
Sg(u)# S, (u) trén IS =(U,AT).

10
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Néu u la doi twong dai dién dwoc chon thi u=u, va S, (u,)#S, (u,) trén
IS =(U,AT), theo Bo dé 1 thi S (u,)=S,; (u,) trén IS, = (U, AT) (i).

Néu u khong phai doi twong dai dién thi trén IS =(U,AT), gia st u, la doi
tuong dai dién cua 16p twong duong [up]AT chira u va u, khi do [up]AT =[u],, -
Do BcRc AT nén tir [up] =[u],, ta ciing suy ra [u ] =[u],. Tu

[u ]AT =[u],, taco [u ]a = [u]{ai} vGi moi a € AT, theo cach xay dung phan
hoach ta co ( ) voi moi @ e€AT, do do
Sur ( ) | S, ( ) S{ai}(u) =S,; (u). Tu [up]B =[u], , bing cach tuong tu

ta suy ra SB( ))=9 ( ). Theo gia thiét, Sg(u)#S,; (u) nén ta thu duoc
Se (U, ) # Sy (u, ) trén 1S =(U, AT ), theo Bo dé 1 thi ta ciing ¢6 S, (u, )= S, (u,)
trén 1S, =(U,, AT) (ii)

Nhu vay, ca hai truong hop (i) va (i) ta déu c6 S, (up);tSAT (up) trén
IS, =(U,, AT), tir d6 két ludn ton tai B< R sao cho S, (u,)# S, (u,). Tira) va

b) theo dinh nghia ta c6 R < AT 1a mdt tap rut gon cua hé thong tin da tri dai dién
IS, = (UP, AT).
4. KET LUAN

Duya trén y tudng thu nhé kich thudc tap dbi tugng ban dau, trong bai viét
nay da trinh bay phuong phap chon tap dbi tuong dai dién tir tap dbi tuwong ban
dau cho bai toan tim tap rat gon cua hé thong tin da tri. Bai viét da ching minh
duoc tap rat gon trén tap ddi tuong ban dau va tap rat gon trén tap dbi tuong dai
dién 1a twong duong trén hé thong tin da tri, tir 46 khang dinh tinh ding dan cia
phuong phép va khic phuc duoc cac nhugce diém cua cac phuong phap nén dir
liéu trong [7].

Do kich thuéc cua tap doi tuong dai dién nho hon kich thudc tap d6i tuong
ban ddu nén phuong phap ndy s& 1am giam thiéu dang ké thoi gian thuc hién cac
thuat toan tim tap rat gon, kich thudc cua tap ddi tuong dai dién nho hay 16n phu
thudc vao tap ddi tuong ban dau ctia mdi bai toan cu thé. Pinh hudng nghién ctu
tiép theo 1a dé xuat tim tap doi twong dai dién trén bang quyét dinh da tri.
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MACHINE LEARNING FRAMEWORK FOR INVOICE

METADATA RECOGNITION

Dr. Nguyen Van Tang, Dr. Doan Nhat Quang, BSc. Bui Hai Dang

Abstract: Images, in general, or invoice images, are rich information
sources; however, processing large amounts of invoices in finance requires
extensive human work and material resources. Demand for a technology tool to
process invoices becomes essential. Therefore, this paper proposes a framework
based on deep learning techniques for recognizing specific invoice information (or
metadata). The deep learning model used in this research includes the classic
architecture of Convolutional Neural Networks and its other variation, such as
VGG-16 and Faster R-CNN. Besides, the complete process comprises an image
processing series, such as training a model for field detection and classification,
then optical character recognition (OCR) for detected fields. This proposed
framework collects relevant information from invoice images and converts them
into text format to facilitate invoice management and transform them into
structured data. The framework performance shows a significant value in
recognizing invoice metadata compared to YOLO v4.

Index Terms: deep learning, invoice classification, metadata detection, OCR
1. INTRODUCTION

Analyzing, detecting, and recognizing document images has recently become
urgent in many business domains, such as plate detection and recognition in
transportation management, ID card detection and recognition for financial
applications, invoice and receipt recognition, etc. Existing works in academia and
industry focus on simple structure or unified templates. For example, even though
ID card templates are different, their structure is pre-defined and relevant
information is located in specific coordination [7]. In another example in many
applications of the plate detection and recognition [11], [21], [17], the format (1-
line or 2-line) and font of plate characters/digits in a country are designed
according to a fixed rule. In banks, invoices are rich-text sources, and the manual
process of checking invoices is expensive and time-consuming, which requires
many efforts [22]. Thus, the request for processing invoice such as OCR,
identification, recognition is urgent [14], [18], [3], [4]; or [22] presented a dual
model for recognizing the breakpoint front in invoices.

In fact, invoices as document images are one complicated and complex type
of image data, which requires more work to detect and recognize. Depending on
the nature and the use in the business domain, invoices are found in various
formats, colors, and shapes; plus, relevant information that is interesting for
extraction is found at different locations or coordinates. However, all invoices
share common metadata such as logo, account, telephone number, invoice ID,
company name, company address, payment title, payment method, amount
before/after tax, and issued date; other information may be less practical. Detecting
important fields automatically is not news since [2] proposed to use classification
models in the problem of predicting two different target variables, the account, and
the VAT codes.
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In this context, our main target is to develop a framework to detect and extract
these relevant fields for further interest. To prove the framework’s effectiveness,
the training model is built from a database of Japanese invoices. Training and
testing samples are found in 5, and the output image in Fig. 1 shows the expected
output with the location of relevant fields where OCR will be implemented for
obtaining the text.

OCR can be practically applied for detecting and recognizing text inside
invoice images. This is to retrieve text information for other purposes, such as
searching and processing information for financial reasons. However, by providing
the whole image as input, its complex structure is not easy to read or analyze [14],
and errors may occur. This issue can be avoided by extracting small parts of
invoices with relevant fields with metadata and processing them with OCR
provides more accurate results. In this paper, we want to address the problem of
detecting and recognizing required information on invoices.

We would like to propose a new framework using Deep Learning to tackle
the problem of invoice detection and recognition. The system is implemented using
heuristics to determine relevant fields. In this context, the two-fold objectives are
as follows:

Fig. 1. Sample on the result of the learning model
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locate and identify relevant fields from invoices;classify these fields into five
labels defined by: Date, CompanyName, Title (project name), b4Tax (amount
before tax), and TotalMoney (total amount including tax);
extract relevant fields and apply OCR and post-processing techniques to read the
text inside each relevant field.

The structure of this paper is as follows: Section | briefly describes the
introduction and problem. Section I is devoted to related work. Section 111 shows
the study on the invoice dataset. Section 1V describes the proposed framework for
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dealing with invoice detection and classification. Section V shows the experiment
evaluation. Finally, the conclusion and perspectives are given in Section VI.

2. RELATED WORKS

Considered a rich source of information, many applications are developed to
target and solve one of many invoice aspects. In the literature, some papers propose
methods of analyzing and processing invoice data for different problems.
In [1] since invoice OCR is a challenging task due to the invoice layout including
many metadata such as header, footer, table, currency, amount, logo, etc.;
therefore, a pipeline for advanced invoice layout analysis that integrate two tasks:
removal of table cell lines and merging text lines for improving the OCR
performance. In the same problem, the OCRMiner system is designed in [6] to
extract the indexing metadata of invoices. This system aims to identify the most
critical information groups in an invoice, including standard information,
seller/customer information, payment term, bank information, and delivery
information. A rule-based model applies annotation processes to assign the
informational type to each text block.
[7] proposed a framework to automatically work on invoices for extracting
information based on template matching. This includes a series of image pre-
processing tasks, template matching based on a ranking score for locating required
information for extraction, optical character recognition, and information export.

Fig. 2. Sample on invoice images

[ |- R LS AIN P M R LGBl LSS SeW ]

(@) Invoice sample 01 (b) Invoice sample 02
Invoice classification is presented in [20]. The authors propose an automatic
approach to classify invoices into handwritten, machine-printed, and receipts.
Invoice features are extracted by the deep convolutional neural network AlexNet.
Then they are classified by supervised learning methods such as K-NN, Random
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Forest, and Naive Bayes before applying a different OCR technique for each
category.

[2] studies different classification algorithms, e.g., Random Forest and AdaBoost,
to solve the binary classification, including two classes: the account and VAT
codes.

Here, our approach mainly relies on Deep Learning to identify and classify
the required fields (or blocks) before applying OCR techniques to capture text
information. The objective of obtaining these fields is to improve OCR
performance since we need to process only small parts of the invoice, not the whole
invoice, where irrelevant information may cause errors in recognizing optical
characters, e.g., table borders, background, logo, etc. Section Il describes in detail
the structure of the proposed framework.

3. INVOICE DATA ANALYSIS

The objective is to detect, classify and recognize text information in 5 fields

from invoices: Date, CompanyName, Title (project name), b4Tax (amount before
tax), and TotalMoney (total amount including tax). For this study, we work on a
dataset of 2,199 Japanese invoices provided by 19 companies; each invoice data is
a high-resolution scanned image. Sample invoices are presented in Fig. 5. Some
photos are upright, while some are slightly skewed.
Because invoices are printed documents, most of the pixels in invoice images are
background and contain no information; only a small proportion of pixels are
useful. The invoice histogram shows the distribution of pixels according to their
color. However, the histogram displays poor information that can be interpreted.
Fig .3 shows the histograms of the two invoices presented in Fig. 5. This indicates
the nature of spatial relations in invoice images. During the study, the challenges
of this dataset are listed as follows:

Fig. 3. Histogram of sample invoices

e el

(a) Histogram of invoice sample 01
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(b) Histogram of invoice sample 02
Fig. 4. Example of characters not aligning in the Date field
Ly=
2019F oH  ogH

Feature extraction: we have a limited number of invoice images for each of
the 19 available companies. Furthermore, invoices from the same company are
similar, and the fields such as company names and dates are repeated. Features
extracted from the invoices may be less practical.

Stamp removal: stamps often can be overlapped on the company name.
Therefore, stamps must be systematically removed to retrieve the information from
the CompanyName field. This step is essential to avoid errors of certain characters
recognized not correctly.

Character aligns: in many invoices, characters are not aligned. Figure 4
shows an example on the Date field. Detecting this field requires not cutting
through numbers.

Challenges in OCR: different fonts are used to print the invoice data, or the
project title may include a combination of the alphabet or kanji characters. This
causes difficulties in character recognition.

A post-processing algorithm in the OCR phase must address each of these
challenges.
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4. PROPOSED METHOD
Fig. 5. Workflow for training invoices
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In this paper, providing the digital version of the invoice as input to the
system performs a series of different processes. Eventually, it produces text
information for the input invoices. The proposed framework includes two phases:
1) Training Phase: Building learning models to learn features from invoices;

2) OCR Phase: Using OCR techniques with several post-processing algorithms to
read characters in relevant fields.

Fig. 7. Result sample of field recognition using OCR (Stage 2)
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(b) Sample result for the field

(a) Sample result for the field with“Date” label with“Payment title” label
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(c) Sample result for the field with“Company name” label (d) Sample result for the field with“b4Tax” and

“TotalMoney” labels

At first, each input invoice is processed by several image processing
techniques, i.e., alignment and resizing to the exact resolution of 620 x 878. Then
images are ready to be trained in any classification model. For assuring these tasks,
a Faster R-CNN component is integrated into the framework, which includes two
principal networks, RPN (Region Proposal Network) and Fast R-CNN,
respectively.

4.1. Phase 1: Training model

To prepare the ground truth of data, the annotation files are manually
generated using Labellmg and follow the Pascal VOC convention. Skew
correction is also performed on each of the original images before the labeling
process.

We expect to build a model to ensure multiple tasks simultaneously for
detecting, extracting, and classifying relevant fields. Initially, it’s necessary to
detect boxes with high loU (Intersection over Union) [15] that indicates the text
location in the invoice and removes the invoice background. loU is an intuitive
measure for object detection. A score of 1 means that the predicted bounding box
precisely matches the ground truth bounding box, while a score of 0 means that
the predicted and actual bounding boxes do not overlap.

Boxes are extracted and classified into one of 5 available field labels for the
classification task. Fig. 5 presents the detailed structure of this phase.
STAGE 1: FEATURE EXTRACTION

As a document, invoice images are described with only background and text;

extracting features to represent invoices is challenging. To handle this problem,
neural networks have been proposed to extract more meaningful features [12]. In
this stage, we propose to use Inception V2 [1] to perform feature extraction in the
proposed framework. Working on a small dataset, Inception V2 is selected due to
its simple structure concerning avoiding the over-fitting problem.
At first, each input invoice is processed by two image processing techniques,
including alignment and resize (620 x 878 is the standard size for images in the
dataset). Fig. 6 present the implemented structure of Inception V2. The two-block
layers can extract features from the input image during the training phase.

A convolutional layer from a Convolutional block performs a 2D convolution
with a small kernel matrix. A 3x3 kernel matrix filters and retrieves convolutional
features. Here, the more kernel matrices we define in the network, the more distinct
features we receive at the output. Furthermore, the size of kernel matrices is small
to reduce the model parameters and accelerate the training time. A pooling layer
works on individual features and aggregates nearby feature values into one.
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In Inception block, there are three different Inception modules [1] where all
the outputs from the convolutional layers are combined into one to create a single
output. At the end, the high-level features (18 x 26 x 2048) are extracted.

Stage 2: Box detection and extraction

Here, from the feature map, the output of Stage 1, RPN [9], a fully
convolutional network, is implemented to propose multiple bounding boxes.
Bounding boxes can be divided into two groups: bounding boxes around the
background and foreground (or anchor boxes) with high loU scores. loU is an
evaluation measure often used to predict bounding boxes.

Anchor boxes are defined regarding the size and the ratio between the width and
height of bounding boxes. The ratio and size are calculated based on the average
ground-truth bounding boxes on annotation files.

Anchor boxes have a high probability of potentially relevant fields, i.e., text data
such as characters and digits are found inside these boxes. We use a simple CNN
for this simple problem of binary classification. This CNN consists of 3
convolutional layers of 3 x 3, where the last one is a fully connected layer. It takes
feature maps as input and predicts boxes. At the output of this step, coordinates of
detected fields are provided for the next stage.

STAGE 3: FIELD CLASSIFICATION

With the available field coordinates, fields are extracted from the input image
to be classified in this stage. The second network, a Fast R-CNN model [5], is
applied with the specialty of using only one single model to predict and classify
the detected fields.

LOSS OPTIMIZATION

To optimize the training loss, a loss function is used to reduce the loss in the
next epoch. We propose to build models with three different functions:

* Softmax: The softmax function is often used in the final layer of a neural
network-based classifier.

* Focal loss [8]: A loss function addresses class imbalance during training in
tasks like object detection. Focal loss applies a modulating term to the cross
entropy loss to focus learning on hard negative examples.

* Dice loss layer [10]: A variant of the dice coefficient is proposed for object
detection and finding foreground boxes.

4.2. Phase 2: Field recognition using OCR

This task is to recognize the content inside these fields using OCR
techmques Here we don’t use the full invoice directly due to two reasons:

Time complexity for processing the whole invoice image is expensive;
Irrelevant information decreases the accuracy of OCR.
Hence, the previous stage provides the fields classified into five pre-

defined classes cropped from the original invoice image. Before using
OCR techniques, they are put through a series of pre-processing
algorithms to improve the OCR performance. This includes the
following:
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Input images are converted into a gray-scale system.

A Gaussian filter is applied to remove noises from original images caused
by scan devices.

Brightness and contrast aspects may affect OCR results. Thus, brightness
and contrast balances are integrated to balance the image histogram.
Images are converted into black-white colors.

Digital images may be deviated by an angle; the skewing image rotates
all images to the same coordinate system.

Characters can still be blurred, dashed, or even dotted. Erosion and
dilation are required to improve OCR accuracy.

After all these processes, we use the library TesseractOCR to perform
OCR and convert the information from detected invoice fields into text.
The resulting sample of the five classes is illustrated in Fig. 7, where the

contents in detected fields are recognized and printed in green text.

Fig. 8. Workflow of testing input image
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5. EXPERIMENTS
5.1. Testing Phase

In this section, we describe the overall experiment protocol. We have
conducted two separate experiments corresponding to two stages in the proposed
system. In the former, we test the effectiveness of Faster R-CNN in detecting and
localizing the interesting fields in the image dataset. During the latter, an image
processing pipeline is performed to increase the accuracy of TessractOCR.
Fig. 9. Training losses/accuracy after 10,000 epochs on two models RPN and
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Fig. 10. Recall vs precision for 3 different thresholds for Focal Loss
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Fig. 8 show the workflow to process testing images. Any new image for
testing must undergo a series of image pre-processing, i.e., rotate and resize to the
standard size (620 x 878). The models built from the above stages are applied to
the pre-processed image. At the output of this process, relevant fields are classified
and extracted from the pre-processed image according to the obtained coordinates.
These fields are eventually ready for OCR.

5.2. Metadata field detection and classification

In this step, the dataset is divided into two subsets: 80%(1,759 images) for
training and 20%(440 images) for testing. All images are resized to the resolution
of 620x878 pixels. The model is trained on a NVIDIA Tesla P 100 graphic card.
The host operating system is CentOS 7 and the training time is approximately 3
hours. The detection time is 0.18 seconds using the same training graphic card.
The following configuration is used:

*  epoch: 10000,

batch size: 10,

learning rate: 0.001,

CNN backbone Inception Resnet v2:

Pre-train weights: COCO,

Optimizer: Adam,

Loss function: Softmax, Dice Loss, and Focal Loss.
Fig. 9 indicates the loss during the training process is, overall, reduced with each
epoch. The Localization loss of both RPN and Fast R-CNN fluctuates at first but
gradually converges due to the features generated from the pre-trained Inception
Resnet V2 model, and the models’ weight has started to be more optimized. Fig.
9e shows the accuracy increasing gradually and starting to converge at around
epoch number 8,000th.
Faster R-CNN model performs the classification problem well on data of known
format while maintaining excellent running time. However, bounding box
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detection capability is sometimes under-performed. Several times the bounding
boxes are slightly out of position, making the text detected in the second stage
inaccurate.

To evaluate the detection performance, we compute mean average precision
(mAP) over all classes and overall IoU thresholds with values: 0.8 and 0.9
performance on a test set. The mAP score on each class is defined as the mean
precision at 11 equally spaced recall values of Recall;: 0.1, 0.2, 0.3, ...,1.0.

1
mAFP ﬁ HZ“ Precision| Recall; )

The precision at recall i is the maximum precision measured at a recall exceeding
Recalli. The precision-recall curves are shown in Fig. 10.
5.3. OCR for recognizing digital characters

The previous step provides the bounding boxes’ coordinates and the
corresponding labels. The extracted parts from invoice images are clear, and noises
are optimally reduced. Using TesseractOCR on our processed image, we have
achieved an accuracy of 90.5%. Sample results are already presented in Fig. 7.
6. CONCLUSION AND PERSPECTIVES

In this paper, we have proposed a deep learning framework for processing
invoices in the problems of detection, classification, and recognition. This consists
of a series of CNN models, including back-bone and pre-trained models for field
detection and classification, then several image processing for OCR. In the
experiments, we have achieved a pretty promising performance for a small number
of invoice images. We only study a few use cases in the invoices since invoices
can be various in terms of template, structure, and rich in metadata. For future
work, more data will be necessary for improving the overall performance of the
framework. Moreover, it’s possible to integrate post-processing algorithms into
the framework, especially in the second stage for double checking the invoice field
classification, e.g., regexp for verifying the “Data” field, NLP algorithms for
checking the company name, etc.
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THE IMPACT OF DATA CHUNK SIZES ON FILE TYPE

RECOGNITION
ThS. Lé Thanh Nguyét

Abstract: The determining of file type from a data chunk is a very important
step in digital forensic investigation when only fractions of residual data are
available. Researchers have tried to use several methods statistic, machine
learning... Due to the fragmented nature of residual data, it is interesting to know
the minimum possible data size in accurately determining the type of the original
fie type. In this paper we investigate how data length affects the accuracy of
machine learning method applied for file type identification and then establish the
minimum threshold.

Keywords: file type, file fragments, machine learning, data chunk
1. Introduction and motivation

Reconstructing files from file fragments from a storage device or network is
very important in digital forensics. Digital forensic investigation is about to find
or recover evidences, sometimes only fragments of the original files are available.
There are some reasons which cause the fragmentation of files, such as not enough
continuous space for large file or files have been edited many times. In addition,
the data on hard drives might not have any file system information. In those cases,
in order to carve the whole file we need to identify the file type of fragments first.
Therefore, researchers have been developing methods to deal with this problem.
There are two well-known approaches: statistical based and machine learning
based. Itis proved that machine learning based method is dominated than statistical
based methods. Moreover, in machine learning approach, Support Vector Machine
(SVM) {Chang, 2011 #6} is popularly used.

The feature vectors used in SVMs for file type classification vary. They
typically are entropy, Lempel-Ziv, Byte Frequency Distribution (BFD), Rate of
Change and n-gram [1]. In general, if the length of a data chunk is short, data
doesn’t contain adequate information to decide file type of the original file. Most
of researchers focus on data chunks of 512 bytes [2] [3] [4]. The reason for them
to choose 512 bytes data chunk is this is the size of a sector on hard disk. Some
other researchers analyse 4096 bytes data chunk size or the whole file. The
criminals may split files (evidence) into data chunks with the chunk size less than
512 bytes in order to avoid known file carving methods. In addition, they can take
advantage of this fact to generate network packets with the size less than 512 bytes
for transmitting over Internet. Therefore, it is interesting to see how data length
affects the result of file type classification. As far as we are aware of no
experiments has be done to find out the minimum data chunk size. In this paper
we present a method of using SVM for file type classification for small data chunk.
This paper is organized as follow. In section Il we summarize the related work in
classifying the file fragments. We present our experiments for various lengths of
data chunk size in section I11. Section IV focuses on the results of experiments with
a discussion. Finally, we give the conclusion and future work in section V.

27



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 1: Khoa hoc may tinh va Phan tich dir liéu

2. Background and related works
2.1. History of file type classification

McDaniel and Heydari [5] proposed three algorithms, Byte Frequency
Analysis (BFA), Byte Frequency Cross-correlation (BFC) and File Header/Trailer
(FHT), based on the statistical aspects to compute the fingerprints to identify the
file types from data chunks. BFA analyses the occurrences of byte (from 0-255)
in the files. In other hand, BFC calculates the relationship between two bytes, and
the relationship is represented by 2 dimensional 256x256 matrix. Those methods
provide the accuracy is less than 50%. The FHT exploits the header and trailer of
files, because each file type its distinct header so the authors take advantage of this
character to identify the file type of a file and the accuracy is 96% high. Li et al.
[6] also exploit the character of file headers. Their findings show that the highest
accuracy nearly 100% obtained when they only analyse the first 20 bytes of files.
Conversely, the accuracy drops to 77% when he examines all the whole files. In
Li’s test they choose the data that always including the file header. Furthermore,
he does not test the middle data of a file. In addition, it is very common to see that
a lot of file fragments do not contain file headers, in those cases the FHT and L.i et
al.’s method cannot be applied. Karresand and Shahmehri [ 7] invents a new metric
called Rate of Change (RoC). This approach can get very high result 99% true
positive for JPEG files but the false positive reaches to 70% for ZIP files.

Veenman [8] combines three features, BFD, Shannon entropy and
Kolmogorov complexity to identify 4096 file fragments of 11 different file types.
The result shows that this combination metric can achieve very high accuracy 99%
and 98% respectively to HTML and JPEG but only 18% for ZIP files. Stefan [3]
develops a method using the Normalised Compression Distance for k-Nearest
Neighbour. This method is applied to 3000 512-byte file fragments from 28
different file types. His findings show that the accuracy of file classification is very
different. The highest accuracy for eps file about is 70% and the lowest accuracy
for png file is about 5%. Moreover, Simran at. el [4] use the Natural Language
Processing applied for file type classification. Simran’s method uses SVM applied
for 24 file types with 512-byte fragment size. They experiment on 1000, 2000,
4000 fragments for each file type. The accuracy from these papers varies for each
file types. The gap between the highest and lowest accuracy is very big, 99.7 %
the highest is for csv file, but 2.3 % is the lowest for pptx file.

Mehdi et al. [1] present a method using neural network (multilayer perceptron
classifier) to detect file type for files and file fragments. They also use BFD as
feature. In order to boost the performance they use Principle Component Analysis
(PCA) to reduce the size of feature vector that is used for 5-layer neural network.
They apply their method on the file fragments of 1000 and 1500 bytes length.
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2.2. Support Vector Machines

Support Vector Machines (SVM) [9] is a very powerful tool for file type
classification. SVM is the supervised learning technique. In the training phase, we
provide SVM a set of training data examples; each example is labelled belonging
to one of two categories. After training process, SVM produces a model. Model
will be used to predict whether a new unlabelled data example belongs to one
category or the other. Particularly, given a training set (x;,v;)}(x;,v;) = 1,...,n
with xi is the feature vector used to describe the example, x; € R"x; € R™ and
v; € {1, —1}y; € {1, —1}. A hyperplane of the form w.x + b = 0 is computed to
linearly separate the space R"R™ into two sub-spaces which denotes two
categories. Figure 1 presents a linear SVM for separating two classes, which are
described by circles and rectangles. Figure 1 has three hyperplanes, w'x; + b = 0
wTx; + b = 0, which depicted by solid line, w'x; +b = 1w'x; +b = 1, and
wlx; +b=—1wTx; +b = —1, which depicted by dash lines. In those
polynomials, b is the bias and ww' is the weight vector.

Fig. 1. The linear support vector classifier for separating two classes

N

Class 1

Class 2

The margin of the hyperplane equals to e
-

||W]|* = w.w. Therefore, we can minimize the margin by minimizing||w||*
||#]|*. There are four basic kernel functions in SVM: linear, polynomial, radial
basic, and sigmoid. The linear kernel can provide the best performance for SVM.
2.2. Features extraction for SVM

Sportiello et al. [2] utilizes several different features for SVM. They are Mean
byte, Entropy (E), Lempel-Ziv Complexity (C), Byte Frequency Distribution
(BFD), Rate of Change (RoC), and Word Frequency Distribution (WFD). The
table 1 following shows the highest accuracy for each file type when they use
different features.

Table 1. Features and accuracies

. Highest
File type Best Feature Accuracy (%)
bmp RoC 98.1
doc E-C-BFD 711
exe E-C-BFD 87.1
gif E-C-BFD 94.2
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File type Best Feature ACCII:L%Z?SE% )
jpg C-BFD 92.4
mp3 E-C-BFD 94.6
odt E-C-BFD 86.3
pdf E-C-BFD 91.5
ppt E-C-BFD 76.0

2.3. Experiments

In our experiments, we use Matlab 2012b and SVM toolbox, with BFD as
feature to identify the file type of data chunk of 22 file types. Moreover, BFD is
quite easy to extract and use for SVM. That is the reason why we use BFD as
feature for our experiments. The data chunks vary from 40 bytes up to 512 bytes
data.
2.3.1. The data set

We select and download 22 different file types from the govdos1 data corpora
in the website http://digitalcorpora.org/ [10]. We split files into data chunks with
the size 512 and decrease the chunk size to 30 bytes. Furthermore, we select
randomly 1000 fragments per each file type. Consequently, the total number of
fragments for 22 file types is 22000 fragments for each data chunk size.
2.3.2. Results

We use multi-class SVM classifier to train and build the model for each data
chunk size. Each data chunk size we pick randomly 22000 file fragments from the
data set for training phase of SVM. Furthermore, with each model we pick
randomly 100 fragments which have same chunk size in the size of training data
for each file type in testing phase. Figure 2 presents the accuracy for each chunk
size.

Fig. 2. Relationship between chunk sizes and accuracies

ACTUCACY (%)
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3. Discussion

It is shown on the graph (Figure 1) that with the chunk size greater or equal
to 100 bytes the file type classification accuracy is over 60% and decreasing step
is rough 1% - 1,5 % for the chunk size from 300-200 bytes . On the other hand, the
accuracy for chunk size less than 100 bytes is under 60%. Surprisingly, we
expected that when the chunk size is decreasing the classification accuracy would
be dramatically decreased but the fact is not like that. Actually, when the chunk
size decreases down to 40 bytes the accuracy is still over 50%. Confusion matrixes
show that docx and pptx file types that always get the low accuracy rate. In
addition, the using BFD SVM classifier drops the accuracy rapidly for some other
types such as png and zip file types.

It is provided that the BFD feature can work well in file type recognition of

file fragments, especially for small data chunk. It is clear that this method not only
can be applied for small file fragment but also for small network packet data.
Conclusion and future work: File type identification for file fragments is very
important in digital forensics. It is more difficult when the file fragments have
small sizes of data. In generality, the size of data chunk decreasing means the hard
of identifying its original file type increasing. In addition, our experiments show
that when the data chunk size reduces to 40 bytes the accuracy of file type
identification downs to 56.27%. Moreover, when looking deep in the confusion
matrix it is showed that SVM classifier using BFD feature for file type classifying
is only efficient when the data chunk size is equal or bigger 100 bytes.
In the future works, other features for small chunk size that can be applied for SVM
should be tested. In other hand, the real network packets would be the target to be
examined. The size of network data chunks change timely in comparison to file
fragments. In addition, the size of network data packets has normal upper bound is
1500 bytes and the no limitation for lower bound.

REFERENCES

[1]. Amirani, M.C., M. Toorani, and S. Mihandoost, Feature-based Type
Identification of File Fragments. Security and Communication Networks, 2013. p.
115-128.

[2]. Sportiello, L. and S. Zanero. File Block Classification by Support Vector
Machine. in Availability, Reliability and Security (ARES), 2011 Sixth
International Conference on. 2011.

[3]. Axelsson, S., The Normalised Compression Distance as a file fragment
classifier. Digital Investigation, 2010. p. S24-S31.

[4]. Fitzgerald, S., et al., Using NLP techniques for file fragment classification.
Digital Investigation, 2012. p. S44-S49.

[5]. McDaniel, M. and M.H. Heydari. Content based file type detection algorithms.
in System Sciences, 2003. Proceedings of the 36th Annual Hawaii International
Conference on. 2003.

32



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 1: Khoa hoc may tinh va Phan tich dir liéu

[6]. Wei-Jen, L., et al. Fileprints: identifying file types by n-gram analysis. in
Information Assurance Workshop, 2005. IAW '05. Proceedings from the Sixth
Annual IEEE SMC. 2005.

[7]. Karresand, M. and N. Shahmehri. File Type Identification of Data Fragments
by Their Binary Structure. in Information Assurance Workshop, 2006 IEEE. 2006.
[8]. Veenman, C.J. Statistical Disk Cluster Classification for File Carving. in
Information Assurance and Security, 2007. IAS 2007. Third International
Symposium on. 2007.

[9]. Burges, C.C., A Tutorial on Support Vector Machines for Pattern Recognition.
Data Mining and Knowledge Discovery, 1998. p. 121-167.

[10]. Garfinkel, S., et al., Bringing science to digital forensics with standardized
forensic corpora. Digital Investigation, 2009. p. S2-S11.

33



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 1: Khoa hoc may tinh va Phan tich dir liéu

A COMPARATIVE STUDY OF LGPMA AND
TABLETRANSFORMER IN TABLE STRUCTURE

RECOGNITION

BSc. Bui Hai Dang, Dr. Nguyen Van Tang, Dr. Doan Nhat Quang

Abstract: Currently, there are numerous approaches to tackle the problem
of recognizing table structures in unstructured documents, in which deep learning
stands out as an efficient one. However, applying the deep learning algorithms in
real-world scenarios poses significant challenges due to the diversity of tables
found in documents evolving daily. Therefore, researching and comparing various
Table Structure Recognition (TSR) models for identifying tables in practical
documents is not only academically significant but also holds practical
implications for applying Artificial Intelligence (Al) to real-world scenarios.
Discovering a suitable or superior model for table recognition can help research
groups and businesses save time, costs, and optimize product development
pathways. In this paper, we perform a comparative study between the two state-
of-the-art models through the years, namely Local and Global Pyramid Mask
Alignment (LGPMA) and Table Transformer (TATR), using two datasets that we
created to represent practical tables. These datasets include the Borderless Table
dataset, representing tables commonly found in research articles, and the
Vietnamese Tax Liability dataset. Finally, we draw conclusions and suggest some
recommendations for the practical applications of these methods.

Keywords: Table Structure Recognition (TSR), Table Transformer (TATR),
Local and Global Pyramid Mask (LGPMA), Tree Edit Distance Based Similarity
(TEDS).

1. Introduction

The problems of extracting and understanding meaningful information and
insights from digital documents have received attention in the past decades. A
digital document typically consists of several main components, including figures,
text, and tables. Tables play an important role in presenting structured information
in a clear and comprehensible representation [2]. Then, Table Structure
Recognition (TSR), a critical task in document analysis applications, can facilitate
table recognition and extraction for further process [14].

This refers to the process of identifying and understanding the organization
and layout of tables within documents. A table is a structured representation of
data organized into rows and columns. Tables are found with a large number of
variations in layouts and formats [2]. Moreover, a table structure with spanning
cells, partially bordered or even none-bordered, may introduce additional
complexities in TSR. There are several common approaches dealing with TSR.
Deep learning [3,12,13] have been proven to be very effective in table detection
and table structure recognition.

However, there is no method that completely solves all types of tables in real-
world unstructured documents. Therefore, researching and comparing various
Table Structure Recognition (TSR) models for identifying tables in practical
documents is not only academically significant but also holds practical
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implications for applying Artificial Intelligence (Al) to real-world scenarios.
Discovering a suitable or superior model for table recognition can help research
groups, and businesses save time and costs and optimize product development
pathways. In this paper, we perform a comparative study between the two state-
of-the art models through the years, namely Local and Global Pyramid Mask
Alignment (LGPMA) [7] and Table Transformer (TATR) [14], using two datasets
that we created to represent practical tables. These datasets include the Borderless
Table Dataset, representing tables commonly found in research articles, and the
Vietnamese Tax Liability Dataset, representing scanned tables from a specific
country. The evaluation metric used is Tree-Edit-Distance-based Similarity
(TEDS) [5].

The experiments showed that, with a diverse dataset synthesized from
scientific papers and financial reports combined with rigorous verification in the
data annotation step, the TATR model predicted outcomes more effectively than
the LGPMA model (with a TEDS score difference of 36.15%) when encountering
unseen data, especially the Vietnamese Tax Liability dataset. In particular, the
TEDS score for the TATR model is 88.98% while the LGPMA model only has
52.83% score. However, with the Borderless Table dataset, the TATR model
predicts the results less accurately than the LGPMA model, specifically scoring
lower by 7.39%, LGPMA model achieve 96.54% TEDS score whereas TATR
model only has 89.15% TEDS score.

The remainder of this paper is as follows: Section 1 shows a brief introduction to
TSR. Section 2 describes the related work on LGPMA and TATR. Section 3 is
devoted to the data analysis and experiments. Finally, Section 4 shows the
conclusion and perspectives.

2. Related Work

Table structure recognition models fall under a number of categories. The
most common of these are object detection, semantic image segmentation,
recurrent neural networks, deformable or dilated convolutions, and graph neural
networks.

In 1998, Kieninger and Dengel [16] introduced the preliminary methodology
for Table Structure Recognition, wherein they grouped the text into chunks and
further subdivided these chunks into cells based on the column borders. Recent
years have witnessed a surge in the development of deep learning-based methods
for TSR, especially in object detection and semantic segmentation. Sebastian
Schreiber, et al. [12] were pioneers in simultaneously conducting table detection
and structure recognition using a two-fold system. They employed Faster RCNN
for table detection and, subsequently, applied deep learning-based semantic
segmentation for table structure recognition. Another methodology is graph neural
networks, which encode document images as graphs for enhanced processing and
analysis [11].

The models we tested, LGPMA and TATR, can be classified as image
segmentation and object detection, respectively. The latter of these has been
derived from the DETR model [1], which utilizes the transformer architecture to
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obtain bounding boxes and class labels from images. This provides a for
partitioning the table into labeled subdomains from which the structure can be
derived. The former is built upon Mask R-CNN [4], which uses a region-based
convolutional neural network to produce segmentation masks along with their
corresponding labels. Grid boundaries are detected via the segmentation process,
which comprises the global method. The local method consists of a bounding box
detection task for the individual cells. Both methods use image pyramids to create
the masks, and the output is combined in order to determine the table structure.
Models will typically take an image and output a labeled tree in the form of an
HTML document. Their performance is measured using a variety of metrics.
Widely used are bilingual evaluation understudy (BLEU) [10], coming from
natural language processing, and tree-edit-distance-based similarity (TEDS),
which has its origins in graph theory. Although the algorithm for finding the tree
edit distance between two trees is most likely O(n®) at best, the structures of interest
have a relatively low number of nodes making the calculating tractable.

3. Implementation and Experiment

3.1. Datasets description

Recently, a lot of table datasets have been created for the table recognition
task. However, in this research, the datasets [9,14,17,18] that have the table content
and structure annotation in a markup format such as HTML and XML are
surveyed. These datasets have a large number of tables, but they are not annotated
consistently; there may be significant inconsistency and annotation mistakes
across datasets [14], which harm evaluation data, potentially leading to an
underestimate of model performance. Based on these problems, two small datasets
carefully selected for content, and accurately as well as consistently labeled were
created.

Borderless Tables Dataset The first dataset was intended to evaluate the
performance of the mentioned models when predicting special structure tables,
especially borderless tables. This dataset has 100 tables which are selected from
PubTables-1M [14] with some conditions; for instance, the structure of all the
tables had merged cells, the borders surrounding every cell were invisible as much
as possible, and the color of all the tables included two types, colored and black-
white (See Fig. 1).

Fig.1: The examples of borderless tables

(a) Black and white table (b) Colored table

36



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 1: Khoa hoc may tinh va Phan tich dir liéu

The reasons for choosing the PubTables-1M dataset are that it fixed missing
annotation information to the maximum and made the annotations consistent [14].
Vietnamese Tax Liability Dataset The second dataset included the tables that were
collected from Vietnamese Tax Liability documents. The purpose of this dataset
is to evaluate the accuracy of these models on unseen data. TATR and LGPMA
models only train and evaluate on the datasets that have contents in English, but
not in other languages. We want to test these models on a dataset with Vietnamese
contents and structures to see the performance when they encounter unseen table
data. Based on the results, TATR or LGPMA models were considered to apply for
domestic applications in particular fields.

The documents consisted of 272 papers that were scanned into PDF files. The
processing included pre-processing image techniques and data analysis, which
were applied to these PDF files to obtain the images of Vietnamese Tax Liability
tables. For example, all blank pages and non-tables pages were removed, and the
pages displayed in the wrong orientation (e.g., sideways or upside down) were
rotated to correct the page orientation. Furthermore, the spaces and text contents
around the tables were cropped as much as possible because these contents badly
influenced Table Structure Recognition models inferences [15]. We give an
example of before and after the processing of one image in this dataset (See Fig.
2).

As a result, the Vietnamese Tax Liability dataset has 258 tables. The ground
truth annotation (in HTML format) for each table structure was manually created.
However, manually annotating tables for Table Structure Recognition is a
difficult and time-consuming process [6]. Therefore, a subset including 30 table
images from this dataset was annotated to facilitate the evaluation of models. The
HTML format of these annotations was based on the PubTabNet dataset’s table
structure HTML annotations [18]. Indices, attributes, and the number of tags for
cells and rows in the HTML files were meticulously examined, with special
emphasis on merged cells. Fig. 3 illustrates a section of the HTML file
corresponding to the table image in a case where a merged cell was presented.
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Fig.2: The example of before and after the processing one table in the

:

| -/;:‘J.",\ ' ‘z ‘ -
Vietnamese Tax Liability Table Dataset
a) Original PDF page (b) Table image

Fig.3: The example of an HTML file corresponding to the table image

3.2. Implementation detail

All experiments are implemented in Pytorch with NVIDIA Tesla A30 - 24
GB GPU. Two pre-trained models of TATR and LGPMA were used.
The pre-trained TATR model on the combination of PubTables-1M and FinTabNet
[17] datasets applied the Detection Transformer (DETR) and used a ResNet-18
[19] backbone pre-trained on ImageNet with the first few layers frozen [14].
The pre-trained LGPMA model on PubTabNet [18] dataset used a backbone of
ResNet-50 [5] with Feature Pyramid Network (FPN) [8]. The weights of the
backbone were initialized from the pre-trained model of MS-COCO [7].
3.3. Performance metric

Tree-Edit-Distance-based Similarity According to two problems of common
evaluation metric used in table structure recognition, which were pointed out in
[18], we decided to choose the Tree-Edit-Distance-Based Similarity (TEDS)
metric [18] to evaluate TATR and LGPMA models on two our datasets.
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The TEDS measured the similarity between two trees that presented for the
prediction and ground truth of table structure. TEDS was computed as:

TEDS(T,,T,) = 1 — “208ele) pppo(r 1,) = 1 — 2250 l) 1)

max(|T,|.|Ts|) max(| T, |.|Ts|)

where T, and Ty denote tables in a tree-structured HTML format. EditDist
represents the tree edit distance, and |T| is the number of nodes in T.

We denote TEDS-struc as the TEDS score between two tables when considering
only the table structure information.

3.4. Results and Comparison

We report the results of testing TATR and LGPMA models on two datasets
that were introduced in subsection 3.1. We assessed the effectiveness of two
models in terms of Tree-Edit-Distance-Based Similarity metric scores. The scores
on the TEDS metric are shown in Table 1.

Table 1: The scores on TEDS-struc metrics

Testing Datasets Models TEDS-struc (%)
Borderless Tables LGPMA 96.54

TATR 89.15
Vietnamese Tax Liability | LGPMA 52.83
Tables TATR 88.98

It can be seen that the TATR model predicts the results less accurately than
the LGPMA model on the Borderless Table dataset, specifically scoring lower by
7.39%. However, on the Vietnamese Tax Liability dataset, the TATR model
demonstrates superiority over the LGPMA model, with a score difference of
36.15%.

To conduct a more detailed analysis of the reasons behind the superior
performance of the TATR model compared to the LGPMA model on the
Vietnamese

Tax Liability dataset but its inferior results on the Borderless Tables dataset,
we surveyed the datasets utilized for the training of both models and the deep
learning models employed by each. Firstly, the training dataset of the two models
has been investigated. The TATR model was trained on a combined dataset from
PubTables-1M and FinTabNet. The PubTables-1M contains nearly one million
tables from science articles, while FinTabNet has approximately 113K financial
report tables. The advanced data processing steps [4] were applied to both of these
datasets; for example, annotation mistakes and inconsistencies were identified and
fixed. For PubTabNet, the dataset used to train the LGPMA model is inferior both
in terms of data quantity and precision in annotations. With respect to data
quantity, PubTabNet contains only 568K tables, which is less than half of the
combined dataset mentioned above. Regarding the consistency and precision in
annotations, the annotations in the PubTabNet dataset have not been processed
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through high-level data processing steps. Therefore, the annotations in this dataset
may lack consistency, and many columns and rows may not be fully and accurately
annotated. The difference between the two training datasets is shown in Table 2.

Table 2: Comparision of training datasets between the two models

Models Training Sampl | Langua The
Dataset es ge Canonicalization Procedure

TATR PubTables- 1.06M | English | Yes

M +

FinTabNet

PubTabNet 510K | English
LGPM No
A

With a diverse dataset synthesized from scientific papers and financial
reports, combined with rigorous verification in the data annotation step. This has
contributed to the TATR model predicting outcomes more effectively than the
LGPMA model when encountering previously unseen data, especially the
Vietnamese Tax Liability dataset.

Regarding the deep learning-based methods aspect, LGPMA was built from
the Mask R-CNN network with ResNet-50 backbone; on the other hand, TATR
was applied to the Detection Transformer (DETR) with Resnet-18 backbone. The
weights of these two backbones were trained on two distinct datasets, namely MS-
COCO and ImageNet, respectively.

LGPMA was divided into two tasks: a locally aligned bounding boxes
detection task and a global segmentation task. The former is Local Pyramid Mask
Alignment (LPMA), which was trained to learn and propose aligned bounding
boxes of cells based on annotation of text regions and row/column indices.
Nevertheless, empty cells overlooked in LPMA led to the inception of Global
Pyramid Mask Alignment (GPMA) to address this issue. The latter demonstrates
the capability to predict empty and non-empty cells by focusing on the details of
global table components. In general, the LGPMA model has relied on character
regions to propose and adjust the bounding boxes of cells. Both LPMA and GPMA
tasks have scanned all pixels within the proposed region to predict the boundaries
of the cells. With this method, the LGPMA model demonstrates better predictive
performance compared to the TATR model on the borderless table dataset.
However, various types of noise and low-quality images, such as scanned images,
may impact the inference of the LGPMA model. Fig. 4 illustrates the prediction
results of the LGPMA and TATR models using scanned images (Vietnamese Tax
Liability Dataset) as input.
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Fig.4: The prediction results of TATR and LGPMA models on scanned
image

" i )
R e z 1L gy diewe:
- " LA 3 T ] et

Data cell Column header cell Projected row header cel

@ TATR

(b) LGPMA

Furthermore, both of these models are non-end-to-end approaches, only
performing the task of table structure recognition without recognizing the content
within each cell of the table. Therefore, the model size and inference time of these
approaches should also be considered when integrating them into applications. We
compiled the sizes of the models, including their respective backbones.
Specifically, the size of the LGPMA model is approximately 280.5Mb, while the
TATR’s size is 160.5Mb. The inference time of the models was tested on 10
Images at a time, measured in seconds. The LGPMA model has an inference time
of 3.2 seconds per image, whereas TATR takes 5 seconds.

4. Conclusion

In this paper, we performed a comparative study between the two state-of-
theart models through the years, namely Local and Global Pyramid Mask
Alignment (LGPMA) and Table Transformer (TATR), using two datasets that we
created to represent practical tables. The experiments showed that, with a diverse
dataset synthesized from scientific papers and financial reports combined with
rigorous verification in the data annotation step, the TATR model predicted
outcomes more effectively than the LGPMA model (with a score difference of
36.15%) when encountering unseen data, especially the Vietnamese Tax Liability
dataset. In particular, the TATR model has an 88.98% score on the TEDS metric,
while the LGPMA model only has a 52.83% score. However, with the Borderless
Table dataset, the TATR model predicts the results less accurately than the
LGPMA model, specifically scoring lower by 7.39%. The LGPMA model
achieves 96.54% TEDS score, whereas the TATR model only has 89.15% TEDS
score.

By comparing the inference results of these models, we realized that the
practical applicability of these models depends not only on the algorithm but also
on the diversity of table types and rigorous verification steps in creating
annotations for the training data. Moreover, to deploy these models on smart
devices or embedded systems, consideration should be given to the model size and
the inference time.

In the future, we anticipate creating a comprehensive Vietnamese Tax
Liability dataset to facilitate training on LGPMA and TATR models. Furthermore,
inspired by the effectiveness of incorporating diverse datasets for accurate
predictions of various table types, we have a plan to merge different structured

41



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 1: Khoa hoc may tinh va Phan tich dir liéu

table data types across multiple languages to form an inclusive dataset. This dataset
will then be utilized for training and evaluating models for practical applications.
Acknowledgements: We thank James Jackson for his fruitful discussions and
comments on the topics of TEDS and LGPMA.

REFERENCES

[1]. Carion, N., Massa, F., Synnaeve, G., Usunier, N., Kirillov, A., Zagoruyko, S.
(2020): Endto-end object detection with transformers. In: European Conference on
Computer Vision. pp. 213-229. Springer.

[2]. Coliasnon, Bertrand, Lemaitre, Aurélie (2014): Recognition of Tables and
Forms. Handbook of Document Image Processing and Recognition. 10.1007/978-
0-85729-8591 20.

[3]. Devashish Prasad, Ayan Gadpal, Kshitij Kapadni, Manish Visave, and Kavita
Sultanpure (2020): CascadeTabNet: An approach for end-to-end table detection
and structure recognition from image-based documents. In Proceedings of the
IEEE/CVF Conference on Computer Vision and Pattern Recognition Workshops,
pages 572-573.

[4]. He, K., Gkioxari, G., Doll"ar, P., Girshick, R.B. (2017): Mask R-CNN. In:
ICCV. pp.29802988.

[5]. He, K., Zhang, X., Ren, S., Sun, J. (2016): Deep residual learning for image
recognition. In: CVPR. pp. 770778.

[6]. Jianying Hu, Ramanujan Kashi, Daniel Lopresti, George Nagy, and Gordon
Wilfong (2001): Why table ground-truthing is hard. In Proceedings of Sixth
International Conference on Document Analysis and Recognition, pages 129-133.
IEEE.

[7]. Liang Qiao, Zaisheng Li, Zhanzhan Cheng, Peng Zhang, Shiliang Pu, Yi Niu,
Wengi Ren, Wenming Tan, Fei Wu (2021): LGPMA: Complicated Table Structure
Recognition with Local and Global Pyramid Mask Alignment

[8]. Lin, T., Doll"ar, P., Girshick, R.B., He, K., Hariharan, B., Belongie, S.J.
(2017): Feature pyramid networks for object detection. In: CVPR. pp. 936944.
[9]. M. Li, L. Cui, S. Huang, F. Wei, M. Zhou, Z. Li (2020): Tablebank: Table
benchmark for image-based table detection and recognition, in: Proceedings of the
12th Language Resources and Evaluation Conference, pp. 1918-1925.

[10]. Papineni, K., Rouskos, S., Ward, T., and Zhu, W.J: BLEU (2002): a Method
for AutomaticEvaluation of Machine Translation, Proc. of 40th Annual Meeting
of the Assoc. for Computational Linguistics, Philadelphia, July 2002, pp. 311-318
[11]. Qasim, S. R., Mahmood, H., Shafait, F. (2019): Rethinking table recognition
using graph neural networks. Proceedings of the International Conference on
Document Analysis and Recognition, ICDAR, 142-147.

[12]. S. Schreiber, S. Agne, I. Wolf, A. Dengel and S. Ahmed (2017),
"DeepDeSRT: Deep Learning for Detection and Structure Recognition of Tables
in Document Images," 2017 14th IAPR International Conference on Document

42



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 1: Khoa hoc may tinh va Phan tich dir liéu

Analysis and Recognition (ICDAR), Kyoto, Japan, pp. 1162-1167, doi:
10.1109/1CDAR.2017.192.

[13]. Shubham Paliwal and Vishwanath D and Rohit Rahul and Monika Sharma
and Lovekesh Vig (2020), TableNet: Deep Learning model for end-to-end Table
detection and Tabular data extraction from Scanned Document Images ,CoRR,
2001.01469.

[14]. Smock, Brandon, Rohith Pesala, and Robin Abraham (2022): PubTables-1M:
Towards comprehensive table extraction from unstructured documents.
Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern
Recognition.

[15]. Smock, Brandon, Rohith Pesala, and Robin Abraham (2023): Aligning
Benchmark Datasets for Table Structure Recognition. Document Analysis and
Recognition ICDAR 2023, Volume 14191 ISBN : 978-3-031-41733-7.

[16]. Thomas Kieninger and Andreas Dengel (1998): The t-recs table recognition
and analysis system. volume 1655, pages 255-269.

[17]. Xinyi Zheng, Douglas Burdick, Lucian Popa, Xu Zhong, and Nancy Xin Ru
Wang (2021): Global table extractor (GTE): A framework for joint table
identification and cell structure recognition using visual context. In Proceedings of
the IEEE/CVF Winter Conference on Applications of Computer Vision, pages
697-706.

[18]. Xu Zhong, Elaheh Shafiei Bavani, Antonio Jimeno Yepes (2019): Image-
based table recognition: data, model, and evaluation
https://doi.org/10.48550/arXiv.1911.10683

[19]. Zhong, X., ShafieiBavani, E., Jimeno-Yepes, A. (2020): Image-based table
recognition: Data, model, and evaluation. In: ECCV. vol. 12366, pp. 564580.

43



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 1: Khoa hoc may tinh va Phan tich dir liéu

NGHIEN CUU GIAI THUAT FP - GROWTH

TRONG KHAI PHA LUAT KET HQP
TS Phiing Thi Thu Hién
Sinh vién Ninh Dirc Huy - K61- Khoa Tai chinh Ngan hang
Sinh vién Vii Ngec Huyén - K61- Khoa Qudn tri Kinh doanh

Tém tit: Bai viét nay gidi thiéu gidi thudt song song khai thdc ludt két hop
su dung trén cac mdy tinh song song coé bo nho phan tan. Giai thudat duoc phat
trién trén phwong phdap FP-growth. Bai viét sir dung ky thudt ma trdn dém dé tinh
todn trong s cia cdc tdc vu va phdn phéi cdc tac vu téi nhitng bé xir Iy. Ky thudt
nay giam thiéu thoi gian duyét cdy va giam bét chi phi truyén théng giika cdc bé
xik 1y. Bai viét ciing sir dung ky thudt cdy bam dé nhém cdc tién t6 dwong di giong
nhau trich loc tir cdy, va nhw vy giam thiéu lwong théng tin trao déi giiva cdc bé
xue [y.

Tir khéa: Giai thuat, luat két hop, bd nhé phan tan, CSDL, tree.
1. Pit van dé

Bai toan khai thac luat két hop (Association Rule Mining - ARM) dugc
Agrawal. Innielinski gidi thiéu 1an dau tién. Bai toan nay tap trung tim kiém nhing
mbi quan h¢ co ich tiém an gitta cadc mau dir liéu trong mot CSDL, céac luat két
hop da va dang dugc st dung rat hiéu qua trong mot loat cac ing dung tur hd tro
ra quyét dinh, dy bao, y té, tiép thi va quan tri kinh doanh...

Cho I 1a mot tap cac muc trong CSDL giao dich. Mdt giao dich T < I duoc
dinh nghia 1a mét tdp cac muc dugc sinh ra d@)ng thoi trong mot giao dich. Mot
luat két hop gitta tdp muc X c Ivatdpmuc Y c I, biéu dién X — Y, chi ra ré“mg
kha ning hién dién ctia cdc phan tir X trong giao dich ciing kéo theo kha ning hién
dién cta phan tir Y. D6 do dugc str dung dé danh gia mirc do két hop cua luat 1a
d6 hd tro (support) va do tin cay (confidence). PO hd trg ctia luat X — Y 1a ty 1¢
giita s6 giao dich chira ca X va Y v&i tong s giao dich trong co s& dit liéu. Do tin
cay cua luat X — Y 1a ty 1¢ giira s6 giao dich chira ca X va Y véi s6 giao dich chtra
X. Mot tap hop gdm cac muc (item) trong CSDL goi 1a mdt tdp muc (itemset).

Mot tap muc vo1 h muc goi 1a mot tap k muc (h-itenset). Bai todn khai thac dit 1iéu
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st dung luat két hop duogc chia thanh hai budc. Budc thi nhét tim kiém tat ca cac
tap muc pho bién, 1a tdp muc xuét hién trong CSDL vé&i do hd trg 16n hon d6 hd
tro toi thiéu. Budc thir hai dung céc luat tiém an trong cac tap muc pho bién.
2. Phwong phap FP-growth

Phuong phap FP-Growth str dung ciu tric dir liéu FP-Tree (Frequent Pattern
Tree - cAy mau phd bién). FP-Tree biéu dién cac thong tin vé tan suit cta cic muc
trong CSDL. MJdi nhanh cta FP-Tree biéu dién mot tap muc phé bién, c4c nat doc
theo nhanh duogc luu trit theo thr ty giam dan cua tan suat cac muc, nut 14 biéu
dién cac muyc co tan sudt nho nhat (muc phd bién it nhat). FP -Tree gan véi mot
bang tiéu dé (header table). Cac muc va s dém cuia chiing dwoc luu trit trong bang
tiéu dé theo thir tu giam dan cua tan suat. Pau vao ciia mot muc chia nut dau danh
sach lién két v6i tit ca cac nit twong tng ctia FP-Tree.

Phuong phap FP-Growth bao gom hai nhiém vu chinh:

1) xay dung FP-Tree, va 2) khai thac cac mau phd bién sir dung FP-Tree.

Xay dung FP-Tree

Dé xdy dung FP-Tree can phai quét CSDL hai 1an. Lan quét thir nhét tim tat
ca 1- itemsets pho bién. Sau d6 cac muc ndy dugc chén vao bang tiéu dé, theo thir
tu giam dan cia tan suat. Lan quét tht hai xdy dung FP-Tree. Tét ca cic muc
khong phé bién trong giao dich dugc lugce bo. Cac muc con lai sép xép theo thu tu
giam dan cta tan suit, sau d6 duoc chén vao FP-Tree thanh mot nhanh. Néu mét
tap muc dung chung tién t6 voi mot tap muc da ton tai trong cay, tdp muc madi s&
dung chung tién t6 ctia nhanh cay biéu dién tap muc d6. Hon nita, mot bo dém
duoc gén vGi mdi nut trén cay. Bo dém lwu trit s6 giao dich chura tap muc biéu
dién boi duong dan tir gde téi nut. Bo dém nay duoc cap nhat trong sudt 1an quét
thir hai, khi mot nhanh méi dugc chén thém.

Khai thac cac tip pho bién sir dung FP-Tree

Cho muc i trong bang ti€u dé cua FP-Tree Ta (o 1a mot tap muc, va T; biéu
thi FP-Tree dugc xay dung tir CSDL ban dﬁu), theo danh sach kién két bat dau tai
muc 1 trong bang tiéu dé cua T, tit ca cic nhanh chira muc i dugc tham. Cac nhanh

d6 tao thanh mau diéu kién co s& clia aci, vi vay hang ngang thu duoc tat ca cac
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muc phd bién trong miu diéu kién co s& nay. Tiép theo phuwong phap FP-Growth
xay dung FP-Tree diéu kién Toel, b'fmg viéc khéi tao 1an dau bang tiéu dé cua no
dua vao cac muc phé bién duoc tim théy, sau d6 tién hanh tham cac nhanh cua Ty
theo danh sach lién két cua i mot hodc nhidu 1an va chén cac tip muyc twong tng
Va0 Tucr. Chi y rang thir tr cta cac muyc c6 thé khac nhau trong To VA Tecr. Thu
tuc ¢ trén dugc sir dung d€ quy, va dung lai khi FP-Tree két qua chira mot duong
di don duy nhét. Tap day di cac tap muc pho bién dugc sinh ra tir tit ca cac duong
di don cua FP-Tree.
3. Giai thuat song song

Phén chia CSDL ban dau va tinh diing dan ciia phuong phap

Néu N 1a tong cac bo xir Iy, CSDL ban dau duoc chia thanh N phan bang
nhau, sau d6 mudi phan duoc gin vao cac bo xir Iy khac nhau, va duge luu trix
trong bd nhd cuc b cua nod.

Moi bo xir 1y s& quét CSDL giao dich cuc bd mot 1an va liét ké nhitng sy ¢b
cuc bo. Sau dé tat ca cac bo xur 1y s€ thu dugc cac muc phé bién bﬁng viéc trao ddi
cac s6 dém cuc bo voi tat ca cac bo xir Iy khac sir dung phép rit gon tong toan cuc
(global sun-reduction). Cac muc pho bién nay duoc sap xép theo thir ty giam dan
theo do hd trg dé xdy dung L danh sach cac muc phd bién. Chu y rang L giéng
nhau voi tat ca cac bo xt 1y.

Mdi bo xir 1y quét dir li¢u cuc bod dé xay dung FP-Tree cuc bo, giéng nhu
giai thuat xay dung FP-Tree. Dé nam rd tién trinh ndy. xét vi du sau.

Vidu 1. Cho CSDL giao dich DB, 1a hai c6t dau tién trong Bang 1, ) luong
bo xir Iy 1a 3 va ngudng hd tro téi thiéu 13 5. Vi du nay minh hoa qua trinh xay

dung FP-Tree cuc bo.
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Bang 1. Vi du vé viéc phan chia CSDL giao dich

D Cac muc Cac rrqluc, B6 xir [y
trong giao dich dugc pho bién

1 A'B,C D.E BAD

2 F,B,D,EG BDFG Po

3 B,D,AEG BADG

4 A B, F.G.D BADFG

5 B,F,D.G,K BDFG Pi

6 A, R.M K, O BADFG

7 AB F MO A

8 A B, F,G D BADFG P2

9 B,F,G A D BAF

CSDL dugc phan tan nhu nhau t6i 3 b xtr Iy. Mdi bo xir 1y dén do hd tro
cua cac muc cd mat trong dir li¢u cuc bg. Sau phép rut gon téng toan cuc, tit ca
cac bo xu ly léy s6 dém toan cuc dbi véi tit ca cac muc trong CSDL.

Bang viéc so sanh sd dén d6 hd tro véi do hd tro toi thiéu, mdi bo xur 1y lay
danh sach L, danh sach cac muc phd bién{(B:8), (A:7), (D:7), (F:6), (G:6)}. Céc
muc phd bién trong mdi giao dich dugc sap xép theo thir tu ctia L (cot thit ba cta
Béang 1). M&di bd xtr 1y xay dung FP-Tree cuc bd mot cach doc 1ap.

Viéc xdy dung FP-Tree cuc bd khong phai 13 budc cubi ciing nhung c6 ¥
nghia kham phé tat ca cac mau pho bién ma khong phai quét thém CSDL 1an nao
nita. Theo phuong phap FP-growth, dé khai thac tit ca cac mau phd bién lién quan
dén mot muc i (trong bang tidu dé), can xay dung mau diéu kién co sé ctia i va sau
d6 xay dung FP-Tree diéu kién cua i 1a Ti. Nhitng nhanh chtra myc i thuong hién
dién trong nhiéu FP-Tree cuc bd va can thu thap ching tir tit ca cac bo xir 1y dé
xay dung diéu kién co so cia i.

Diéu kién co sd ctia mot muc thay doi theo cach phan chia CSDL ban dau.

Tuy nhién, FP-Tree diéu kién ma dugc xay dung trén diéu kién co s¢ d6 khong
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thay d6i va cac tip phd bién duoc khai thac tir ciy ciing khong bi anh huéng. Dé
chtrng minh tinh chinh xéc cta cach tiép can nay, xét bd dé sau.

B6 d& 1. Cach phan chia CSDL ban dau khong anh hudng dén FP-Tree diéu
kién ciia mOt muc.

Chung minh. Dya vao tién trinh xdy dung FP-Tree, mdi giao dich trong
CSDL anh xa td1, mot duong di trong FP-Tree. Mgt duong di don 11— 12 — ...—
in trong duong di c6 tién t6 i dang ky tit ca cac giao dich c6 tip phd bién 16n nhat
theo mau i1« iz — ...— ik v&i 1<k<n.

Khi xay dung FP-Tree diéu kién, mét cach don gian la thém cac s6 dém vao
i1 i2 — ...— in. Vi thé sy phén tan cac giao dich khéng anh hudng t6i duong di
i1<— iz — ...— in va s6 dém cta né. Ap dung diéu nay tdi tat ca cac duong di cua
cay diéu kién ta co bd de.

B6 dé 2. Khai thac FP-Tree cuc bd thu dugc cac mau phé bién déy du.

Chtng minh. Chu ¥ rang cic muc trong bang tiéu dé cia tat ca cac bo xir 1y
12 nhu nhau bét ké s cac bo xir Iy N va cach phan tan giao dich. Ciing chi1 y rang
phép xtur ly mdi muc trong bang ti€u dé 1a tac vu doc 1ap. Nghia la mdi muc (va
mau diéu kién co sd cua nd) duoc xir Iy doc 1ap dé san sinh tit ca cic miu phd
bién c6 lién quan ma khong can thém thong tin nao nita. Cudi cliing, theo bo dé 1,
FP-tree diéu kién ctia mot muc 1a bat bién, néi cach khac, cdc mau phé bién duoc
san sinh tir FP-tree diéu kién d6 khong thay doi. Vi vay ta c6 bo dé

B6 dé 2 cho thiy tinh chinh xé4c ctia cach tiép can. Do viéc tinh toan tai mdi
phan tir trong bang tiéu dé 1a tac vu doc 1ap nén ta c6 thé khai thac song song tat
ca cac FP-Tree cuc bo bing cach phan phdi cac tac vu d6 cho cac bo xir . Tuy
nhién, tai trong cong viéc cta cac tac vu d6 thuong khong bang nhau, diéu d6 dan
t6i sw mat can bang tai trong cong viée, va vi vay giam thiéu hiéu ning tinh toan.
Muc tiéu Bai viét 14 tim ra phuong phap hiéu qua dé phan phdi cac tac vu d6 déu
nhau cho cac bd xtr Iy va giam thiéu sy mat cin bang tai trong cong viéc.

Thuat toan phan phdi tac vu st dung k¥ thuat cAn bang tai tinh (SLB Static

Load Balancing)
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Y tudng thuat toan la xac dinh khéi luong tinh todn cho tat ca cac muc trong
bang tiéu dé cua FP-Tree ban dau (cdy dugc xay dung tir co so dit liéu ban dau)
va sau d6 chia nhitng muc d6 thanh cac phan co kich thudc bang nhau va gan
chuing cho céc bo xur 1y.

Cho T = {t1,t2...tn} 1 tap tac vu vdi tac vu ti dang xur 1y phan tir i trong bang
tiéu dé va diéu kién co s& cua nd dé san sinh tt ca cac mau phd bién lién quan,
voin 1a s6 tac vu.

Cho W ={wl, w2..... wn} 1a tap trong sé v&i wi = weight(t) 1a khdi luong
cong vige dé xur 1y tac vu ti, cho dén khi két thuc. Trong $6 nay co thé 1a mot do
do thoi gian tinh toan thuc, hoic do do bicu dién mét thoi gian twong ddi, lién quan
ti thoi gian duoc yéu cau dé xir Iy cac tac vu khac. Trong truong hop ndy, viée
wdc luong thoi gian tinh toan thyc la khong thé. Ta s& theo cach tiép can udc lugng
thoi gian twong dbi.

Dé xir Iy phan tir i, trude hét xay dung cdy diéu kién cta i, bang cach dé quy
san sinh ra cidc mau diéu kién co s va FP-Tree ké tiép cho dén khi tat ca FP-Tree
tr& thanh dudng di don. S6 bude 1ap ¢ ham s mil v6i chidu cao FP-Tree diéu
kién cta i. RS rang 1a chiéu cao ciia FP-Tree 1a chiéu dai cua dudng dai nhat gidi
han boi sb toi da cac muc phé bién trong bét ky giao dich nao thuoc CSDL, hoac
s6 muc trong bang tiéu dé cua no. Do do, trong sb cua tac vu ta 6 thé udce luong
bang cong thirc sau

wi = f (s6 muc trong bang tiéu dé)

Pé thyc hién, ta st dung cong thirc

wi = s6 muc trong bang tiéu dé

Cho W = 7", w; , ta phan tan tac vu tdi cac bo xir Iy sir dung giai thuat dong
g6i nhi phan (bin-packing). Cip phat mot "khdi” cho mdi bd xir 1y, trong s6 cia
mdi khéi 12 véi N 1a s6 luong bd xur 1y. Dé ting hién ning song song, phan tan déu
céc tac vu cung trong s téi cang nhiéu khéi cang tot, tranh truong hop cac tac vu

voi trong sO 1on dugc phan tan té1 mot vai khoi.
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Pé thuc hién diéu nay, cac tac vu duoc Sép Xép theo thu ty giam dan cua
trong b, va gan mdi tac vu theo tht tu sip xép t6i khdi bé nhét. Tién trinh nay
duogc thyuc hiéu dong thoi trén tat ca cac bo xir 1y.

Duéi day trinh bay viée str dung k¥ thuat ma tran dén dé danh gia trong sb
tac vu.

Ky thuat ma tran dém

Trong phuong phap FP-growth, véi mdi muc i trong bang tiéu dé cua FP-
Tree Ti, hai dudng ngang cia Ti duoc sir dung dé xay dung FP-Tree diéu kién T.
Puong ngang thtr nhat xay dung bang tiéu dé cua cdy mdi bang viéc tim tat ca cac
muc pho bién trong mau diéu kiéu co so cua i. Pudng ngang thir hai xay dung cay
méi T. Trong méi trudng song song. sau khi duyét cay, tat ca cac bo xtr 1y can lién
lac v6i nhau dé hinh thanh théng tin toan cyc.

Chi phi cho viéc duyét cay va trao doi thong tin mat rat nhiéu thoi gian. Nhu
vay, cu hoi dit ra 13, ta co thé giam thiéu thoi gian duyét cay va thoi gian truyén
thong dé ting hiéu niang giai thuat? Pé y rang, s6 dém d6 hd trg ddi véi phan tir j
trong mau diéu kién co s& ctia phan tir i 1a sé giao dich ma chua ca j va i. Néu co
mot mang luu trit s6 dém cua tit ca cac cip muc {i,j}, bang tiéu dé cua FP-Tree
Ti c6 thé duoc trich loc truc tiép tir mang do, va boi vay, lan duyét cay dau tién va
thong tin trao d6i gitta cac bo xur Iy dé cap ¢ trén s& duoc bo qua.

M&i bd xir 1y s& gilt mot ban sao ciia thong tin nay. Khi thong tin nay bat
bién, né phai thuc hién mot 1an trong sudt vong doi cia CSDL. Théng tin nay d&
dang dugc cap nhat néu c6 nhitng thay doi trén co so dit lidu.

Giai thudt

1. Tt ca cac bo xir Iy phdi hop tim cac tap pho bién 1 phan tir (I-item sets).

2. B xtr 1y P quét dir liéu cuc b ctia nd dé xay dung FP-Tree cuc bo.

3. P nap ma tran dén tur tép luu trir va tinh trong sb cho tat ca cac tac vu st
dung ma tran dém d6, sau d6 no sir dung giai thuat dong goi nhi phan dé 1y khoi
lwong cong viée cua nd. Nhitng bude nay duoce hoan thanh dong thoi trén tat ca

cac bo xu ly.
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4. BO xur ly Pi san sinh ra tat ca cac tién td duong di st dung FP-Tree cuc bd
ctia né. Tat ca cac duong gidng nhau lién quan téi mot muc trong bang tiéu dé
dugc hop nhét bang viéc bd xung vao cdy bam.

5. BO xtr Iy P truyén thong véi cac bo xur Iy khac dé 1dy tat ca cac miu diéu
kién co s& cho nhitng muc trong khéi ctia né.

6. Bay git bo xtr 1y P x4y dung cac cdy diéu kién cho nhitng muyc trong nhitng
khéi ctia né va thuc hién dé quy phuong phap FP-growth dé san sinh ra tit ca cac
mau phé bién. Thuat toan phan phdi tic vu s dung k¥ thuat cin bang tai
dong(DLB)

4. Két luan

Bai viét da trinh bay qua trinh phét trién giai thuat song song dua trén phuong
phap FP-growth. Giai thuat SLB dung k¥ thuat ma tran dém dé udc luong trong
s6 clia cac tac vu song song duoc xur 1y, va do d6 can bang tai giita cac bo xir 1y.
K§ thuat ma trdn dém ciing gitip giam bét thoi gian duyét FP-Tree va giam thiéu
thong tin du thira trao doi gitra cac bo xir 1y.
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TAM QUAN TRONG CUA DU LIEU TRONG HQC MAY
VA CAC CHIEN LUQC PE XAY DUNG BO DU LIEU TOT
: TS. Lé Bich Phwong, TS. Nguyén Thi Hing
Khoa Khoa hoc Co bén, Truwong Pai hoc Mé - Dia chdt, 18 Pho Vién, Ha Ni
Email lebichphuong@humg.edu.vn; Tel: 0988782112

Tém tit: Dit ligu dong vai tro quan trong trong hoc may, anh hwong truc
tiép den hiéu sudt ciia mé hinh va kha ndng téng qudt héa cua no. Bai bao nhdn
manh vé tam quan trong ciia dir liéu trong hoc mdy va cung cdp cdc chién lwpc dé
xdy dung dir liéu 16t nham t6i wu héa hiéu sudt cia cdc mé hinh hoc may, bao
gém: Thu thap dir liéu da dang tw nhiéu nguén khéc nhau dé dam bao tinh dai dién
cho moi khia canh ciia van dé;lam sach va tién xir ly dir liu dé loai bé nhiéu va
chudn héa dinh dang, ting kha nang hoc cia mé hinh, xdc minh tinh chinh xdc
ciia dir liéu va tinh ding ddn ciia nhdn (néu c¢é) dé dam bdo tinh dang tin cdy cia
mo hinh, su dung ky thudt tao dir liéu téng hop dé bo sung dir liéu hién co, dac biét
la trong treong hop dit liéu qud it hodc khéng dii da dang. Nhitng né lyc ndy khéng
chi cdi thién hiéu sudt ciia mé hinh ma con tao ra nhitng vng dung hoc mdy dang
tin cdy va c6 thé dp dung trong thiee té.

Tw khéa: dir 1i€u, hoc may, hi¢u suat mo hinh
1. Giéi thiéu chung

Hoc may 1a mot linh vuc cta tri tué nhan tao ma may tinh dugc 1ap trinh dé
tu dong hoc va cai thién hi¢u suét tir dir liéu ma khong can phai dugc lap trinh mdt
cach tuong tan. Co hai dang chinh cua hoc may:

Hoc may giam sat (Supervised Learning): Mo hinh dugc dao tao trén mot tap
dir liéu gbém cac cip (input, output), va muc tiéu 1a du doan dau ra cho cac input
m&i. Vi dy, trong viéc phan loai email 14 rac hay khong, ban cung cap cho mé hinh
cac email d3 dugc danh dau 1a rac hodc khong rac, va sau d6 mo hinh co thé du
doan xem mdt email méi c6 phai la rac hay khong. Hoc may khong giam sat
(Unsupervised Learning): M6 hinh dugc dao tao trén dir 1i€éu ma khong c¢6 nhan,
va muc tiéu 13 tim ra cdu trac hodc mau an trong dir li¢u. Vi dy, trong viéc gom
nhém dit liéu, mo hinh c6 thé tu dong phan chia dir 1iéu thanh cdc nhém dya trén
su trong dong cua chung. [1, 2, 3].

Ngoai ra, con cd cac phuong phéap khac nhu hoc tang cudng (reinforcement
learning), hoc ban giam sat (semi-supervised learning), va hoc sau (deep learning),
noi ma cac mang no-ron sau dugc su dung dé hoc céc biéu dién phtrc tap tu dir
liéu. Hoc may c6 nhiéu tng dung trong nhiéu linh vyc nhu xir 1y ngon ngit tu
nhién, thi giac may tinh, du doan, va nhiéu linh vyc khéc [4, 5].

Trong hoc may, c6 mot s6 yéu td quan trong ma anh huéng dén hiéu suét cua mo
hinh va qué trinh hoc nhu: Dir li€u, thudt toan, kién tric mo hinh, tham sd, thuat
toan toi wu, ham that thooat.

1. Dt liéu: Dit liéu 12 yéu té quan trong nhét trong hoc may. Chét luong va
da dang cta dir liéu déu anh hudng dén kha ning hoc ciia mé hinh. Dit liéu phai
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duoc lam sach va chuin bj can than dé dam bao rﬁng mé hinh ¢6 thé hoc duoc tir
n6 mot cach hi¢u qua.

2. Thuat toan: Thuat toan dugc st dung dé dao tao mé hinh cling rat quan
trong. Co nhiéu loai thuat toan khac nhau duoc sir dung cho cac van dé khéac nhau
trong hoc may, va viéc chon dung thuit toan phul hop véi bai toan cu thé 13 rat quan
trong.

3. Kién trac mé hinh: Kién triic ciia mo hinh dong vai tro quan trong trong
viéc xac dinh kha nang hoc va kha nang tong quat hoa cua mo hinh. Dbi vé6i cac
bai toan khac nhau, co thé can st dung cac kién trac mé hinh khac nhau dé dat
duoc hiéu suét tot nhat.

4. Tham s6 va siéu tham sd: Cac tham sd va siéu tham s6 ctia mo hinh ciing
anh hudéng dén hiéu suit cua né. Viéc diéu chinh cac tham sb nay mot cach can
than c6 thé cai thién hi¢u suét ctia mo hinh.

5. T6i wu hoa: Thuét toan tdi wu hoa duoc st dung dé diéu chinh cac tham sb
cua mo hinh dua trén dir liéu dao tao. Viéc chon ding thuat toan t61 uu hoa va diéu
chinh céc siéu tham sb cua no 1a rat quan trong dé dat duoc hiéu sut tét nhat cua
mé hinh.

6. Panh gia hiéu suat: Viéc danh gia hiéu suat ciia mé hinh mét cach chinh
xac va dang tin ciy la rat quan trong dé hiéu duoc kha nang tong quat hoa ciia nd
va dé c6 thé so sanh v6i cac md hinh khéc.

T4t ca nhimg yéu t6 nay cung dong gop vao viéc xay dung mot mé hinh hoc may
hiéu qua va c6 kha nang tong quét hoa tot trén dit liéu mai.

Dir liéu dong vai tro cuc ky quan trong trong qua trinh hoc may, anh huong truc
tiép den hi¢u suit ctia mé hinh va kha ning tong quat hoa cta no. Bai bao nay nhan
manh vé tAm quan trong cua dit liéu trong hoc may va cung cap cac chién lugc dé
xay dung dir liéu tdt nham t6i wu hoa hiéu suat ciua cac mo hinh hoc may.

2. Noi dung

2.1. Su quan trong cua Dir liéu:

Dir liu la nguyén liéu co ban trong qua trinh hoc may, no6 quyét dinh dén
hiéu suat va kha nang tong quat hoa cua m6 hinh cling nhu kha nang ap dung cua
n6 trong cac tinh hudng thuc té. Chit lugng cua dit liéu anh huong truc tiép dén
kha nang hoc cua md hinh. Dir li¢u khong chinh x4c, khong du da dang hoac khong
dai dién cho thuc té c6 thé ddn dén mo hinh hoc may kém chinh xac va khong thé
tong quat hoa trén dir liéu méi. Chung ta c6 thé thay rd hon qua céac vi du sau:

- Nhan dién anh khuén mat: Mot hé théng nhan dién khuén mat duoc dao tao
chi trén dit liéu tir mot nhoém déan toc nhét dinh s& thiéu kha nang nhan dién khuon
mit clia cac ca nhan khac dan toc. Didu nay lam giam tinh tong quat héa cia mo
hinh va gy ra cc van dé vé cong bang va da dang dan toc trong Gmg dung thyc té.

- Du doan thoi tiét: Néu dir liéu vé thoi tiét chi dugc thu thap tir mot s khu
vuc nhat dinh ma khong dai dién cho cac diéu kién khi hau da dang, mé hinh dy
doan thoi tiét c6 thé bi thién vi va khong chinh xac khi 4p dung cho céc ving lan
can hodc cac vung dia 1y khac.
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- Tu dong go1y san pham: M6t hé théng goi y san pham dya trén dit liéu mua
siam c6 thé bi han che néu chi tip trung vao mot s6 nhom san pham cu thé, bo qua
cac so thich va nhu cdu tiéu dung cta cac nhém khach hang khac.

- Du doan kha nang tra ng cua khach hang: Néu dix liéu vé lich st tin dung
khong day du hodc khong chinh xac, mé hinh dy doan kha ning tra no c6 thé khong
dang tin cdy, dan dén quyét dinh vé tin dung khong chinh xAc.

- Phat hién gian 1an tin dung: Dit liéu khong chinh xac hoic khong day du vé
cac giao dich gian 1an c6 thé khién m6 hinh phat hién gian 1an tin dung khong hiéu
qua, anh hudng dén tinh toan ven cta hé thong tai chinh.

- Tu van y té: Néu dix liéu y té khong dai dién cho mdt loat cac diéu kién strc
khoe va d6i twong bénh nhan, md hinh tu van y té c6 thé dua ra 16i khuyén khong
phtt hop cho cac nhom ddi tuong bénh nhan khac nhau.

- Tao phan loai hinh anh xe tu 14i: Dit liéu chi tir mét s6 diéu kién giao thong
hoic mot s6 khu vuc dia 1y ¢6 thé din dén viéc mo hinh khong nhan dién dugc céc
tinh hudng giao thong dic biét hoic khong chuan bi cho cac diéu kién giao thong
khac nhau.

- Dy doan gia nha: Dit liéu khong chinh xac hodc khong day du vé gia nha
c6 thé ddn dén mo hinh du doan gia nha khong chinh xac, anh hudng dén quyét
dinh mua ban va dau tu trong linh vuc bat dong san.

- Ty dong phat hién spam email: Néu dir liéu chi bao gdm céc loai spam cii
va khong da dang, mo hinh phét hién spam c6 thé bo qua cac loai spam méi va tinh
vi, gy ra nguy co cho hop thu dén cua nguoi dung.

- Du doan két qua tran dau thé thao: Néu dit liéu vé két qua tran ddu khong
du hodc khong déng tin cdy, mo hinh dy doan két qua c6 thé khong tin cdy, khong
gitp ich cho céac nha cai hodc nguodi choi dét cuogc.

2.2. Cac chién lwoc dé xay dung bd dir liéu tot

- Thu thap dir li¢u da dang: Thu thap di liéu tur nhiéu nguon va ngudn gdc
khac nhau dé dam bao tinh dai dién cho moi khia canh cia van dé. Diéu nay gitp
mo hinh ho Trong viéc doan bénh ung thu da qua anh, viéc thu thap dir liéu da
dang tur nhleu nguon c6 thé giup cai thién hiéu suat ciia moé hinh hoc may. Dudi
day 1a mot s6 vi du vé viée thu thap dir liéu da dang trong linh vuc nay:
+) Thu thap anh tir nhiéu ngudn khac nhau: Bao gém anh chup tir cac bénh vién va
phong kham da liéu khac nhau trén toan thé gigi. Cac bénh vién & cac ving dia ly
khac nhau cé the gap phai cac loai ung thu da déc trung riéng, va viéc thu thap dir
lidu tir cac ngudn khac nhau s& gitp mo hinh hoc may hiéu duoc sy bién dong nay.
+) Str dung cac céng ngh¢ mai dé thu thap dit liéu: Ngoai viéc sir dung anh chyp
tir cac thiét bi y té truyén thong, clng co thé str dung cac cong nghé méi nhu hinh
anh tir drone hodc camera di dong dé thu thap dir li¢u tir cdc moi truong ngoai troi
hoic kho tiép can.
+) Thu thap anh tir nhiéu loai thiét bi va géc chup: Dam bao rang dit liéu bao gdm
anh chup tir nhiéu loai thiét bi (vi du: may anh chuyén nghiép, dién thoai di dong)
va tir nhiéu goc do khac nhau. Piéu nay giup mé hinh hoc may c6 thé hoc duoc su
bién d6i cuia bénh trén nhiéu diéu kién anh sang va goc chup.
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+) Thu thap anh tir cac trudng hop khac nhau cta bénh: Bénh ung thu da c6 thé
bién ddi rat nhidu & mdi ngudi, tir kich thude, hinh dang dén mau sic. Viée thu
thap anh tir cac trudng hop khac nhau, bao gdm ca cac truong hop bénh Iy néng va
nhe, gitp md hinh hoc may c6 thé dao tao dugc tot hon.c may hiéu duoc cac bién
thé va tinh hudng khac nhau.

- Lam sach va tién xit 1y dir ligu: Trude khi dua vao mo hinh hoc may, dir
lidu can phai duoc lam sach va tién xur ly dé loai bo nhifu va chuan hoa dinh dang.
Diéu nay gitp loai bo thong tin khéng can thiét va tang kha nang hoc cia m6 hinh.
Duéi day 13 mot sé vi du vé cac 1énh 1am sach va tién xur 1y dir liéu trong Excel va
Python:
+) Trong Excel:

1. Loai boé dong trong va dit liéu trung lap:

- Sir dung tinh ning loc dé loai bé dong tréng.

- Str dung chirc ning Remove Duplicates dé loai bo cac dong c6 dir liéu tring
lap.
2. Chuan hoa dir liéu:

- Str dung chtrc ning Text to Columns dé tach dir liéu trong mot 6 thanh nhiéu
cOt dua trén mot ky tu phan tach nhét dinh.

- Sir dung céc cong thirc nhu UPPER, LOWER hoic PROPER dé chuan hoa chir
viét hoa, chit viét thuong hodc chir hoa chit cai dau.
3. Xir ly dir liéu thiéu:

- St dung chirc ning Fill Down dé dién céc 6 trong bang gia tri ctia 6 phia trén
hodc phia dudi.

- Str dung tinh ning Replace dé thay thé cac 6 tréng bing gia tri duoc chi dinh.
Trong Python (sir dung thu vién pandas):
1. Loai bé dong tréng va dir liéu trung lap:

#

df.dropna(inplace=1:

1 132D
Aal

df.drop_duplicates(inplace=1:

2. Chuén hoa dit liéu:

str.uppex()

.str.lowex()
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3. X 1y dir liéu thiéu:

df.fillna(df.mean(), inplace=Tzu=z)

df .dropna{inplace=True)

Nhitng 1énh nay giup 1am sach va tién xu 1y dit liéu mot cach hiéu qua trude khi
dua vao mo hinh hoc may.

- X4c minh va chuan x4c dit liéu: Kiém tra tinh chinh xéc cta dit liéu va xac minh
tinh ding din ciia nhan (néu c6). Piéu nay giup tranh cac 18i trong qué trinh hoc
va dam bao tinh dang tin cay ciia mo hinh.

- Tao dit liéu tong hop (Synthetic Data): Str dung k¥ thuat tao dit liéu tong hop dé
bd sung dir li¢u hién cd, dac bi¢t 1a trong truong hop dir li¢u hién cd qua it hodc
khong du da dang.

3.Két luan:

Dt liéu dong vai tro quan trong trong qué trinh hoc may va anh hudng truc
tiép dén hiéu suit cua mo hinh. Dé dat dugc hiéu suét tét nhit, can ap dung cac
chién luoc xay dung dit liéu tt nhu thu thap dit liéu da dang, lam sach va tién xur
1y dir li€u, xac minh va chuan xac dit lidu, cling nhu str dung dir liéu téng hop khi
can thiét. Nhirng nd luc nay khong chi cai thién hi¢u suét ciia mo hinh ma con tao
ra nhitng ing dung hoc may dang tin cay va c6 thé 4p dung trong thuc té.
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EMPOWER DATA ANALYTICS WITH ML/AI
TECHNIQUES - PRODUCT MATCHING PROBLEM IN E-

COMMERCE
Trinh Tuan Phong (Ph.D.)
CEO of Alpha Data Academy

Our starting hypothesis is that Al can be helpful on its own in various
places, in various industries. But when it goes with Data Analytics, they can
bring the better out of each other. To illustrate the above idea, we would like
to talk about Product Matching problem in E-commerce.

Among the four fundamental types of Data Analytics which are
Descriptive Analytics, Diagnostic Analytics, Predictive Analytics and
Prescriptive Analytics, Descriptive Analytics is probably the first kind of
Analytics that we observe in our company’s activities. Despite its easy-to-
implement and easy-to-understand nature, sometimes Descriptive Analytics
might not be that easy to perform without the help of advanced techniques
from ML/AL.

For example, to answer very basic questions in market research (for e-
commerce business development) such as how many items of a certain
product were sold last month in some E-commerce platform, it is necessary
to identify products automatically with high accuracy based on their (non-
standardized) Vietnamese names and their images. To fix the idea, we
consider millions of products coming from various industries such as ICT,
Cosmetics, Mother & Baby, Fashion, etc. The critical situation is that each
product name and image in our real data are highly non-standardized. The
product names do not follow any product listing rule or format; and the
product images can be very messy (they do not come from manufacturers
and can contain some noisy background). In such kind of situation,
traditional approaches to clean data by basic programming and by human are
highly inefficient or too time-consuming. We need to make use of techniques
from Natural Language Processing (NLP) and Computer Vision (CV) to be
able to standardize our big and large-scale data.

One straightforward way to tackle the above problem is to use the
product name only and run some string search (Elastic Search with default
BM25 ranking algorithm for instance). As expected, the result was very poor
with an accuracy of 40-50% in our data (a similar and quick approach using
product images only gave a bad result). Two major issues with above
searching strategy are that we only use some lexical search and a lack of true
learning framework.

Then, we carried out some more reasonable approach by seeing this
problem as a semantic search. Firstly, we make use of two Vietnamese
sentence transformer models (PhoBERT and ViT5) to embed each product
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name into a 768-dimensional vector. Next, we deployed certain vector search
database by indexing these embedding vectors in Elastic Search and apply a
fast approximate nearest neighbor search called Hierarchical Navigable
Small World (HNSW). We fine-tuned our model with a contrastive learning
setting. To do so, we built manually a curated dataset which contain
formatted product names. We paired them with some real product names that
we had in our actual dataset to make positive pairs. Our model learnt on these
pairs and got the accuracy rate of 71-73%.

To move further, we took both names and images into account. This
time, the framework was the same but instead of getting some embedding
vector from product name, we used a single double vector coming from the
fusion of text embedding and image embedding. The result was improved to
an accuracy of 80%.

This research was a joint work with DUONG Le Giang and TRAN
Minh Khoa in 2023. From since, with other collaborators, we are exploring
different approaches with recently developed Large Language Models and
more innovative fine-tuning methods for the same kind of problem.
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A LOW-RANK MULTIVARIATE GENERAL LINEAR

MODEL FOR MULTI-SUBJECT FMRI DATA AND A

NON-CONVEX OPTIMIZATION ALGORITHM FOR
BRAIN RESPONSE COMPARISON

Dr. Pham Min Tuan
Department of Decision Sciences
San Francisco State University, United States of America.

The focus of this paper is on evaluating brain responses to different stimuli
and identifying brain regions with different responses using multi-subject,
stimulus-evoked functional magnetic resonance imaging (fMRI) data. To jointly
model many brain voxels' responses to designed stimuli, we present a new low-
rank multivariate general linear model (LRMGLM) for stimulus-evoked fMRI
data. The new model not only is flexible to characterize variation in hemodynamic
response functions (HRFs) across different regions and stimulus types, but also
enables information "borrowing" across voxels and uses much fewer parameters
than typical nonparametric models for HRFs. To estimate the proposed LRMGLM,
we introduce a new penalized optimization function, which leads to temporally
and spatially smooth HRF estimates. We develop an efficient optimization
algorithm to minimize the optimization function and identify the voxels with
different responses to stimuli. We show that the proposed method can outperform
several existing voxel-wise methods by achieving both high sensitivity and
specificity. We apply the proposed method to the fMRI data collected in an
emotion study, and identify anterior dACC to have different responses to a
designed threat and control stimuli.
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PHAN TICH VA DU BAO SAN LUQNG HO TIEU XUAT

KHAU CUA VIET NAM DUNG MO HINH ARIMA
TS Phung Duy Quang, ThS Phgm Ngoc Mai
Hodang Nam Quyén - K61, Vién Kinh té va Kinh doanh quéc té

Tém tit: Nghién ciru khai thdc cdc'thé, manh ciia mé hinh ARIMA dé phan
tich va dur bdo san lwong ho tiéu xudt khdu ciia Viét Nam trong 9 thang cudi nam
2024 dira trén div liéu san lwong ho tiéu theo thang tir thang 1 nam 2020 dén thang
3 nam 2024, nham givip nha san xudt Va xudt khau xdy dung chién lwoe xudt khdu
hop Iy va hé tro nha hoach dinh chinh sach xdy dwng chién liwgc phdt trién nganh
hé tiéu ciia Viét Nam bén viing .

Tir khoa: ARIMA, chudi thoi gian, du bao, san luong ho tiéu xuat khau, phan tich
dir licu.
1. Mé dau

HO tiéu 1a cay tréng chu luc cua Viét Nam voi téng dién tich tréng ho tiéu ca
nudc khoang hon 131,8 nghin hecta, tp trung chu yéu 0 vung Bong Nam B va
Tay Nguyén vai dién tich chiém trén 95% dién tich trong ho tiéu ciia nude. Ho tidu
1a cay trong mang lai gi4 tri kinh té cao, 1a mot trong nhirng mat hang nong san
xuat khau chinh cua ca nudc, dat 267 nghin tin, tri gia 912 trigu USD trong nam
2023 ( Nguyen Hanh, 2024). Hién nay, Viét Nam da xuat khau ho tiéu dén hon
105 qudc gia va vung lanh tho (Tong cuc Thong ke, 2021), voi cac thi truong 1on
va truyén théng cua Viét Nam la My, Trung Quéc, Dirc, Ha Lan, An Do va A- rap
Xé-ut. Trong d6, xuat khau sang My ludn dat khoang 20% kim ngach xuét khau
ho tiéu cua Viét Nam ra thé gii. Ngoai ra, Viét Nam ciing dang tan dung co hoi
tu cac hiép dinh thuong mai nhu CPTPP, EVFTA dé thuc ddy xuat khiu sang cac
thi trudng tiém ning moi (Nong Hiru Tung va Pham Cong Toan, 2022).

Viét Nam la quoc gia c6 dién tich trong va san xuat ho tiéu lon nhat thé giGi
va la qudc gia chiém 40% san lugng va 60% thi phan ho tiéu toan cau, ludn giir vi
thé s6 1 thé gidi vé san xudt va xuit khau (theo sau 1a Brazil va Indonesia). Tuy
nhién, Bao cdo Xuét nhap khau Viét Nam 2022 ctia B6 Cong thuong (BO cong
thuong, 2023) chi ra rﬁng xuét khau ho tiéu déi dién véi tinh trang sut gidm manh
vé san lugng. Cu thé, nam 2022, sén lugng xudt khau hd tiéu Viét Nam nam 2022
giam 12,4% so véi nam 2021, xudng con 228,7 nghin tan, nhung gia tri xuat khau
binh quan lai tang 18,5%, dat 4.257 USD/tan. Nho vay, kim ngach xuét khau hd
tiéu ctia Viét Nam trong nim 2022 van ghi nhan mirc ting truéng 3,5% so v6i nim
trude. Trong nam 2022, My van giit vi thé 13 thi trudng xuét khau ho tiéu 1on nhét
cta Viét Nam, v6i khéi luong xuat khau dat 57.809 tan, giam 2,5% so véi nam
trudc. Trong khi d6, Trung Qudc - thi trudng tiéu thy ho tiéu 16n th hai cia Viét
Nam, ghi nhin muc sut giam manh nhét, voi ty 16 giam 46,4% (twong duong
17.761 tan), xudng con 20.498 tin so voi ndm 2021. Mot s6 thi treang 16n ¢6 kim
ngach xuat khau giam bao gém: Pakistan giam 45,4%; Phap giam 23,6%; Ai Cap
giam 45,4%; Tho Nhi Ky giam 26,1%; A-rap Xé-ut giam 83,1%. Bén canh d6, ho
tiéu Viét Nam dang bi mat thi phan do céc thi trudng Brazil va Indonesia chao gia
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canh tranh hon. Cac thi truong nay 4p dung cude phi van chuyén ré hon so véi
Viét Nam, dan dén viéc gia xuét khau thuong dugc dua ra ¢ mirc thép hon. DPdng
thot, nhiing blen dong vé mat chinh tri, ddc biét la tinh hinh cang thang giita Nga
va Ukraine, van dang tiép tuc anh huong dén nhu cau tiéu thy ho tiéu. Cang thang
dia chinh tri khién lam phat ting cao, ddn dén xu hudng thit chit chi tiéu ciia nguoi
ti€u dung trén toan céu Diéu nay tac dong tiéu cuc dén hoat dong xuét nhap khau
nhiéu miat hang, bao gdm ca thi truong h6 tiéu. Do d6, gia hat tiéu toan cau s& con
bién dong trong thoi gian téi vi nhu cau tiéu thy ho tiéu con ting giam that thuong
(Phan Thi Xuan Hug, 2023). Chinh vi vay, viéc du bao san lugng hd tiéu Viét Nam
xuat khau c6 y nghia v6 ciing quan trong véi cac nha san xuét va xuat khau ho tiéu
trén ca nudc nodi riéng va nganh ho tiéu Viét Nam néi chung.

Mo hinh ARIMA (Autoregressive Integrated Moving Average) di dugc biét
dén tir 1au va st dung rong rai trong linh vue du bao chudi thoi gian boi nhitng thé
manh ndi bat cia mo hinh nay. M6 hinh nay do Box va Jenkins (1970) tién phong
phat trién, bao gdbm mé hinh tu hdi quy (AR),mé hinh trung binh truot (MA) va
mo hinh tu hoi quy két hop véi trung binh truot (ARIMA). Viéc ap dung mo hinh
nay da thanh cong trong nhidu mg dung bao gém ca kinh té, nong nghiép, khi hau
va moi truong, khoa hoc tu nhién va ky thuat,.... Cong trinh cua Ramakrishna va
Vijaya (2017) da su dung m6 hinh ARIMA(O,I,I) dé du bao san luogng lua gao &
An D6 dén nam 2020. Cong trinh cia Fayaz, M. va Cac cong su (2022) nghién ctru
xéac dinh céc gid tri ngudng gay ra 16 dat va danh gia xac suat xdy ra cac su kién 10
dat ¢ tuong lai bang cach st dung mo hinh ARIMA. Cong trinh cua Bezabih, G.
VA C4c cong su (2023) dua ra cac du doan vé san luong ngii cde trong khoang thoi
gian tir 2020 dén 2030 & Ethiopia bang viéc st dung mo hinh ARIMA. Cong trinh
cua Abas Omar Mohamed (2023) da st dung mé hinh ARIMA (5,1,2) udc luong
tir 250 dit liéu chudi thoi gian theo quy dé du bao téc d6 ting truong GDP cia
Somali trong 14 quy tiép theo. Cong trinh ctia Ah-mad Farooqi (2023) xdy dung
mo hinh mé hinh ARIMA (2.,2,2) va ARIMA (1,2,2) theo céach tiép can ctia Box
va Jenkins cho tong kim ngach xuat nhap khau hang nim ciia Pakistan tir nim 1947
dén nam 2013. Cong trinh ciia Jo-seph Lwaho va Bahati Ilembo (2023) da xay
dung duoc cac md hinh ARIMA dé du bao san lugng ngd trong twong lai 10 nim
nham xac dinh c¢6 nguy co mat an ninh luong thuc hay khéng va dinh luong tinh
trang thiéu ngd trong twong lai. Nghién ctru cia Omkar Poudel va cac cong su
(2024) da xay dung mo6 hinh ARIMA (1, 2, 8) dé du bao chi s6 gia tiéu dung qubc
gia (NCPI) cho Nepal. Cong trinh ctia Soo H. Chai va cac cong su (2024), gidi
thiéu mot phuwong phap méi dé du bao chu ky kinh doanh bang cach str dung mo
hinh ARIMA, mot mo hinh tuyén tinh pho bién trong du bao chudi thoi gian va
mang luéi than kinh véi cac ham thanh vién mo ¢6 trong s6 (NEWFM) lam cong
cu tao md hinh dy béo. Cong trinh cta Yao Ma (2024) di sir dung s6 liéu GDP cia
Trung Qudc tir nim 1978 dén nam 2022 dé phan tich va xay dung mo hinh ARIMA
(0,2,0) dé du bao GDP cuia Trung Qudc tir nim 2023 dén nam 2027.

Trén thé gi6i, viée sir dung mo6 hinh ARIMA dé phan tich va dy bao san luong
hd tiéu da duoc khai thac va xuat hién trong mot s6 cong trinh ctia cac tac gia nudc
ngoai. Nghién ctru cua Agus Dwi Nugroho va Imade Yoga Prasada (2020) ap dung
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mo hinh ARIMA dé phan tich dit liéu xuat khau hé tiéu caa Indonesia sang Y tir
nam 1989-2018 tir d6 dy bao san luong xuat khau hd tiéu dén nam 2030. Nghién
cau cua Weerasinghe W.P.M.C.N. va Jayasundara D.D.M. (2021) xay dung mo
hinh phan rd va mé hinh tu héi quy két hop trung binh trugt cd tic dong mua
(SARIMA) str dung dit liéu san luong hd tiéu xuat khau hang thang & Sri Lanka tir
thang 1 nim 2000 dén thang 12 ndm 2018 dé dy bao gia tri twong lai. Nghién ctu
cua Najah Hanifah Putri va cac cong su (2023) sir dung mé hinh ARIMA uéc
lwong duogc sb lidu xut khau hd tiéu caa Lampung sang thi truong quéc té tir ndm
2002 dén nam 20222 dé dy bao gid tri twong lai tir 2023-2033.

O Viét Nam, tac gid VO Van Tai (2012) da str dung cac mo hinh todn hoc
khac nhau nhu mé hinh hoéi quy va chudi thoi gian ARIMA(L,2,1) dé du béo san
luong lua gao cua Viét Nam giai doan 2015-2018. Céng trinh cua Nguyen Dinh
Thuan va Ho Cong Hoai (2018) da nghién ctru va chi ra rang mo hinh két hop
ARIMA va Support Vector Machine cho ra két qua dy bao c6 do chinh xac vuogt
troi hon so v&i1 cac md hinh khéc. Nghién ctru cua Bui Thi Minh Nguyét va céac
cong su (2019) str dung moé hinh ARIMA (1,1,16) dé du bao gia tri xuat khau cua
Viét Nam 6 thang cubi naim 2018. Cong trinh ctia Tran Quang Canh va Phan Thi
DPong Hoai (2021), sir dung mé hinh ARIMA(1,1,1) dé du bao co cau kinh té Viét
Nam nam 2025. Nghién ctru ctia Nguyén Thi Hién va cac cong sy (2023) sir dung
mo hinh ARIMA (1, 1,12) uéc lugng duogc dir liéu dugce thu thép trong khoang
thoi gian tir thang 7 ndm 2009 dén thang 1 nam 2023 dé du bao lam phat & Viét
Nam trong nira dau ndm 2023. Cong trinh cia H6 Trong Phic va Pham Xuan
Hung (2023) da ap dung md hinh ARIMA (1, 1, 0) udc luong duoc dua trén dix
lieu chudi thoi gian giai doan 1995-2022 dé du bao san luong lua, trong khi do,
m6 hinh ARIMA(0,1,0) 1a mé hinh téi uu dé dy béo dién tich va nang suat lia cua
vung. Cong trinh caa Phung Duy Quang va cac cong su (2024) da st dung mé hinh
ARIMA dé du béo san luong xuat khau ca phé cua Viét Nam dua trén dit liu tur
nam 2000 dén nim 2019 dé du bao san lwong xuat khau cho nam 2020 dén nim
2023. Céc nghién ctu st dung md hinh ARIMA trong phan tich dy bao vé san
luong ho tiéu ¢ Viét Nam hién nay chua cé cong trinh nao.

Phéan dau cta bai bao di gi6i thiéu tong quan vé nghién ctru chudi thoi gian
trong dy bao & trong va ngoai nudc, tinh cap thiét dé nghién ctru dy bao san luong
ho tiéu xuat khau ctia Viét Nam. Phan con lai cua bai bao duoc sap xép nhur sau:
Muc 2. Dt liéu va phuong phap, Muc 3. Két qua udc lugng, Muc 4. Két luan va
cubi cting 1a Muc 5. Ham ¥ chinh sach.

2. Dir liéu va phwong phap
2.1. Dir liéu va ngudn dit liéu

Nghién ctru dugc thuc hién dya trén dir liéu thu cép vé san luong ho tiéu xuit
khau dugc tong hop tir cac bao céo ciia Tong cuc Hai quan Viét Nam va Bo Cong
thuong. S6 liéu dugc tong hop theo thang va dugc xur ly trén phén mém Excel va
Eviews 12. Pham vi dit liéu bat dau tir thang 1 nam 2020 dén hét thang 3 nim 2024,
bo dit liéu chudi thoi gian gom 51 quan sat s¢ lam tang d9 tin cay cua két qua
nghién ctru va dap ung yéu cau vé kha ning tong quat hoa cila phan tich chudi thoi
gian. Box va Jenkins (1970), nhitng nguoi tién phong trong phuong phap mé hinh
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hoa ARIMA Box-Jenkins dd nghién ctru va dé xuit nén c6 tdi thiéu 40 hodc 50
quan sat qua khir dé mé hinh dat duoc két qua c6 tinh chinh xac trong mot khoang
du bdo ngan han. Theo Brockwell va Davis (2001) 5O luong quan sat trong bat ky
mo hinh thong ké nao phu thudc vao sd luong tham s6 can uwoc luong va sy bién
d6ng ngau nhién trong dit liéu. Ho da 1ap lun rang sb luong quan sat nén 16n hon
s6 luong tham sb can wéc lugng, va sd luong ndy nén ting tuong tng cho dit lidu
c¢6 nhiéu bién dong ngau nhién. Hon nita, véi so liu thong ké chi tiét theo timg
thang trong nim thi viéc du bao cia m6 hinh ARIMA s& cho ra két qua c6 d6 chinh
xac cao hon (Brockwell va Davis, 2001).

2.2. Cong thirc ctia mo hinh

ARIMA (Autoregressive Integrated Moving Average) 14 mot mo hinh théng
ké dugc sir dung pho bién dé du bao chudi thoi gian don bién. M6 hinh nay dugc
gidi thiéu boi Box, va Jenkins vao nim 1970 va dya trén ¥ tuong cho rang chudi
thoi gian c6 thé duogc giai thich bang cach két hop cac hanh vi hién tai va trong qua
khir véi cac yéu to ngiu nhién (goi 1a nhidu) ¢ hién tai va qua khir. Phuong phap
luan Box-Jenkins 1a mot quy trinh gdm 4 budc dugc sir dung dé xay dung mo hinh
ARIMA phtl hgp cho mot chudi thoi gian nhat dinh. Quy trinh nay bao gém céc
budc sau: Nhan dang, udc lugng, kiém tra chuan doan va du bao.

2.2.1. M6 hinh tr hdi quy (AR)

Mo hinh ty hdi quy (Autoregressive : AR) 1 nén tang co ban cho viéc du bao
chudi thoi gian. M6 hinh dugc tng dung rong rai trong nhidu linh vuc nhu kinh té,
tai chinh, khoa hoc ty nhién va k¥ thuat. Cong thtrc tong quat cia mo hinh AR(p)
duogc thé hién nhu sau. Qua4 trinh X, dugc goi la tuan theo mo hinh AR(p) néu:

X, :05+(p1Xt_1+(p2Xt_2+...+go|OXt_|O+gt @

Trong do: X, 1a gia tri cua chudi thoi gian tai thoi diém t ; ¢ la hang s6 ;

Py Pyr-r @, la cAc tham sO cua mo6 hinh; X, , X, _,..., X o la c&c gia tri qua khtr

t-17 t-27 t

cua chudi ;& 1a nhicu trang véi trung binh khong va phuong sai hang so (tirc la
. . 2

g 1 WN(0;0%)).

Céc tham sb Oy Py gopphén anh mirc 46 anh huodng cia ting gia tri bj tré
twong g 1€n gia tri hién tai. Noi cach khac, cac tham ) nay cho biét qua khtr cua
chuoi thoi gian tac dong nhu thé nao dén gid tri hién tai. That ra, con ton tai mdt
yéu t6 ngau nhién khong thé giai thich dugce bdi mé hinh, dugc biéu dién boi &
¢,dugc goi la nhi€u trang, c6 nghia la cac gia tri nhi€u nay khong phu thudc lan
nhau va c6 trung binh bang 0.

Chung ta c6 thé st dung ky hiéu toan tir d€ biéu dién mo hinh (1):
Goi B la toan tir Iui duoc xac dinh boi:
m — —
B"Y, =Y_ (m=012...,p)

Str dung ky hiéu toan tir, (1) duoc viét lai nhu sau:
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2
(1-¢B-9,B —...—qppo)Xt =a+e,

)
2.2.2. M6 hinh trung binh trugt (MA) o
Mo hinh trung binh truot (Moving Average: MA) bac q, viét tat 1a MA(q), 1a
qua trinh dwgc mé ta hoan toan bang phuong trinh tuyén tinh X , €O trong s6 cla
cac sai sb ngau nhién hién hanh va cic gia tri tré cia nd. M6 hinh duoc viét nhu
Sau:

X =0+¢—-0g_ —0¢ ,—...—0¢&_ 3)
a“t-q
Str dung ky hiéu toan tir, (3) duoc viét lai nhu sau:
(1-6B —9282 —... —6’qu)gt =-0+X,
(4)

Trong d6 &, : WN(O0;0?).

2.2.3. M6 hinh tu hoi quy trung binh trugt (AR MA)
M6 hinh ARMA (p, q) duoc xac dinh la su két hop gitta AR(p) va MA(q)
cho mot chudi thoi gian ¢b dinh va dugc biéu dién bing phuong trinh sau:

Xt = ,6’+(p1XH+(p2Xt72 +... +g0pXt7p +é& — 6’1‘%71 Hzetfz qutfq
, (5)
Str dung ky hiéu toén tir, (5) duoc viét lai nhu sau:
(1-¢pB-¢pB* —... —(ppo)Xt =p+(1-6B-6,B*—... —Hqu)gt (6)
Hay
A B)X, = B+AB)¢
(7)
Trong do ¢, . N(O; c?); & B) :1—(918—6282 —...—Hqu;
@ B) =1-pB-¢,B" ..~ pB".

Maic du m6 hinh ARMA (p, q) hi€u qua trong viéc xay dung mo hinh hoa qua
trinh chudi thoi gian, nhung né chi thuc su hitu dung khi chudi dir liéu 13 chudi
dimg. Thuc té, hau hét dit liéu chudi thoi gian déu khong dap tng dicu kién nay,
khién ARMA khong con phu hop. Phuong phap Box-Jenkins da dé xuat giai phap
cho truong hop chudi khong dirng theo phuong sai. Trong phuong phap nay, viéc
bién d6i dit liéu (thudng 1a phép sai phan) 13 can thiét dé dat dugc yéu cau dau vao
ctra qua trinh ARMA. Trong truong hop nay, mé hinh ARIMA (p, d, q) 1a phu hop.
2.2.4. M6 hinh tw hdi quy dong tich hop véi trung binh truwgt (ARIMA)

Theo Box va Jenkins (1970), m6é hinh ARIMA dugc ky hi¢u 1a ARIMA (p,
d, q), trong d6 p la bac cua qua trinh tyr hdi quy (autoregressive process), thé hién
s6 luong gia tri qua khir duoc str dung trong mé hinh; d 1a bac tich hop (order of
integration), tirc 13 s6 lan cin thuc hién phép sai phan dé dat dugc tinh 6n dinh theo
phuong sai cta chudi; q 1a bac ciia qué trinh trung binh trugt (moving average
process), biéu thi s6 luong thanh phan nhiéu sai sé qua khir duoc sir dung trong
mo hinh. Cong thic tong quét ciia ARIMA (p, d, q) la:
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X; =+ golx;_l + (pzx;_2 +...+ gpr;_p te -0 —0¢8 ,—....— Hqgt_q (8)
Str dung Ky hiéu toan tu, (8) dugc viét lai nhu sau:
# B)(1-B)*X, = B+ A B)¢, ©)
Trong d6 &, : WN(0;0°); & B) =1-6B—6,B* —... -6 B;

@ B) =1-pB-¢,B’ —...—p B"; X, =(1-B)"X,.
X; goi la chudi sai phan cép d cua X, (d=0hodd=1).
2.3. Tiéu chuin chon mé hinh

Nhéan dang m6 hinh ARIMA (p,d,q) 1a viéc tim cac gia tri thich hop cua p, d
va q. V&i d 1a bac sai phan cua chudi thoi gian dugc khao sat, p 1a bac tu hoi qui
va q la bac trung binh trugt. Viéc xac dinh p va q s€ phu thudc vao céac dd thi ACF
= f(t) va PACF = g(t), voi ACF la ham tu twong quan cuia (Autocorrelation
Function) va PACF 1a ham ty twong quan riéng phan (Partial Autocorrelation
Function). Viéc lya chon mé hinh AR(p) phu thudc vao d6 thi PACF néu nd c6 gia
tri cao tai cac do tré 1, 2,..., p va giam dot ngot sau do, déng thoi dang ham ACF
tat lim dan. Tuong tu, viéc chon mé hinh MA(q) dua vao dd thi ACF néu né co
gia tri cao tai do tré 1, 2,..., q va giam manh sau q, déng thoi dang ham PACF tat
lim dan.

2.3.1. Kiém dinh tinh dirng

Theo Box va Jenkins (1970), mot chudi thoi gian 1a ding khi gia tri trung

binh, phuong sai, hiép phuong sai (tai cac do tré khac nhau) giit nguyén khong doi
cho du chudi duoc xac dinh vao thoi diém nao di nita. Chudi dimg c6 xu huéng
tré vé gia tri trung binh va nhimg dao dong quanh gia tri trung binh sé& 13 nhu nhau.
NGi cach khac, mot chudi thoi gian khdng dirng sé c6 gia tri trung binh thay doi
theo thoi gian, hoic gia tri phuong sai thay d6i theo thoi gian hoic ca hai.
C6 nhiéu phuong phap kiém tra tinh ding ciia chudi thoi gian: kiem dinh Dickey-
Fuller (DF), kiém dinh Phillip—Person (PP) va kiém dinh Dickey va Fuller mé rong
(ADF), kiém tra bang gian d6 tu twong quan,... Phuong phéap kiém dinh DF s&
duoc st dung trong bai viét nay.

Kiém dinh nghiém don vi 12 mot kiém dinh dugc s dung kha phd bién dé
kiém dinh mot chudi thoi gian 1a ding hay khdng dirng. Dickey va Fuller (1981)
d3 dua ra kiém dinh Dickey va Fuller (DF) va kiém dinh Dickey va Fuller mé
rong (ADF). Nghién citu nay sir dung kiém dinh ADF dé thyc hién kiém dinh
nghiém don vi nén chi tap trung vao ly thuyét caa md hinh nay. Cu thé, theo Dickey
va Fuller (1981) mé hinh kiém dinh nghiém don vi mé rong ADF ¢6 dang:

kK
AX, =a +BX_, + legﬁjAXt_j +e, (10)
J:
k
AX, =a, +6t+ BX _ + ZI:¢J.AXH. +€, (11)
l:

M6 hinh (11) khéac véi md hinh (10) 1a ¢6 thém bién xu huéng vé thoi gian t. Bién
xu hudng la mot bien co gia tri tir 1 dén n, trong d6 1 dai dién cho quan sat dau
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tién trong di liéu va n dai dién cho quan sat cudi cuing trong chudi dix liéu. Nhiéu
trang 1a sé hang chi sai s6 ngau nhién xuit phat tir cc gia dinh ¢ dién rang n6 cé
gia tri trung binh bang 0, phwong sai 1 hang sb va khdng ty twong quan.

Nghién ctu sé tién hanh kiém dinh trong ca hai truong hop khdng cé va co
xu hudng vé thoi gian bang cach str dung lan luot cac mé hinh (10) va (11). Két
qua cua kiém dinh ADF thuong rat nhay cam véi su lua chon chiéu dai do tré k
nén tiéu chuan thdng tin AIC (Akaike's Information Criterion) ciia Akaike (1973)
duoc sir dung dé chon lua k t6i uvu cho mé hinh ADF. Cu thé, gia tri k duoc lya
chon sao cho AIC nhé nhét. Gia tri nay s& dugc tim mot cach tu déng khi dung
phan mém Eviews dé thuc hién kiém dinh nghiém don vi.

Gia thuyét kiém dinh:
Ho: =0 ( X, lachudi di liéu khong dirng)
Hi: B <0 (X, 1achudi dit liéu ding)

Trong kiem dinh ADF, gié tri kiém dinh ADF khdng theo phan phdi chuan.
Theo Dickey va Fuller (1981) giatri t udc lugng cua cac hé sb trong cac mo hinh
(11) va (12) sé theo phan phdi X&c suat T (tau statistic, T bang gia tri hé s6 udc
luong/ sai So cua hé s6 udc lugng). Gia tri téi han t duoc xac dinh dua trén bang
gia trj tinh san caa Mackinnon (1996). Gia tri ti han nay ciing duoc tinh san khi
kiém dinh ADF biang phan mém Eviews. Dé kiém dinh gia thuyét Ho nghién ctu
so sanh gia tri kiém dinh t tinh toan v&i gid tri T toi han cua Mackinnon va két luan
vé tinh dung cua cac chudi quan sat. Cu thé, néu tri tuyét d6i caa gié tri tinh toan
I6n hon tri tuyét d6i gid tri tai han thi gia thuyét Ho s& bi bac bo, tic chudi dix liéu
cé tinh dirng va nguoc lai chap nhan gia thuyét Ho, tirc dix liéu khong c6 tinh dirng.
2.3.2. Biéu do twong quan

Ham ty twong quan (ACF) va ham tu twong quan timg phan (PACF) cung
cap thong tin thiét yéu dé xac dinh tinh ding ctia mot chudi thoi gian. PACF xéc
dinh béac clia qué trinh ty hoi quy (AR), trong khi ACF xac dinh bac cua qua trinh
trung binh trugt (MA). Hai biéu d6 tuong quan nay cung cap thong tin hiru ich lién

quan dén tinh dirng cua qua trinh chudi thoi gian. Pé mot qua trinh chudi thoi gian
dat dugc tinh durng, cac ACF cua qua trinh AR can co dic trung 1a duoi giam theo
ham mii vé 0, trong khi qua trinh MA phai bang 0 sau do tré thir q. V& phia PACF,
qua trinh AR bang 0 & d6 tré thir p, trong khi qua trinh MA giam theo ham mii vé
0 dé biéu thi qua trinh dat tinh ding.
2.3.3. Ham ty twong quan ACF (Autocorrelation Function)
Ham tu twong quan ACF (Autocorrelation function) do ludng mdi twong

quan giita hai quan sat trong mot chudi theo d6 tré thay d6i h twong tng, tirc 1a X .

va X, , st dung phuong trinh sau:

S x =X )(x -X
2l 2 ) o

i(xt—f)

t=1
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Trong d6 X, la quan sat hi¢n tai va X 1a quan sat h sau quan sat hi¢n tai.

2.3.4. Ham tr twong quan riéng phin PACF (Partial Autocorrelation
Function) ‘
Ham tu tuong quan riéng phan PACF (Partial autocorrelation function) véi

d6 tré h do luong twong quan giita X, vaX, sau khi loai b6 cac tac dong twong
quan caa do tré trung gian, duoc xac dinh boi :
o) khih =1

h-1

_ Z(7h—1j'ph—j) 13
T uEl khih >1 =
1=, (m,--ph_j)
j=1
O day
Vi =Vna; ~ Ynan s ) =1 2., h =1 (14)

Trong truong hop chudi thoi gian khong dimg, can phai thuc hién bién doi
dir liéu bang cach ap dung sai phan phi hop dé thu duoc céac gia tri thich hop. Viéc
lwa chon cac gid tri p va q pht hop s& duoc xac dinh bang cach quan sat ham ty
tuong quan (ACF) va ham tu twong quan mot phan (PACF) cua dit liéu chudi thoi
gian. Sau khi xac dinh dugc bac cua mo hinh, viéc lwva chon mé hinh ARIMA thich
hop s& dua trén quan sat hanh vi cta cac dinh nhon trong ACF va PACF (Box va
Jenkins,1970).

2.4. U6c lwgng md hinh

Sau khi d4 nhan dang cac gia tri thich hop cta p va g, budc tiép theo 1a udc
luong cac thong sb ctia cac sd hang tu hdi quy va trung binh truot trong mé hinh.
Phuong phap (r6c lugng hop ly cuc dai MLE (Maximum Likelihood Estimation)
dugc dé xuat dé udc tinh cac tham sb. M6 hinh du bao cudi cung dugc lua chon
dua trén Tiéu chuan thong tin (Information Criteria).

2.4.1. Uéc lwgng hop 1y cwe dai MLE (Maximum Likelihood Estimation)

Udce lugng hop ly cuc dai (MLE - Maximum Likelihood Estimation) la mgt
phuong phap thong ké dugc st dung dé wéc luong cac tham s6 ciia mot phan phdi
xéc suat dua trén mau dir liéu quan sat dugc. Y tuong co ban ctia MLE 1a tim cac
gia tri cua cac tham s6 ma 1am cho xac suét cua dit liéu quan sat dugc 1a 16n nhét,
hay néi cach khac, 1am cho ham hop 1y (likelihood function) dat gia tri 1én nhét.
Cong thirc dugc biéu dién nhu sau:

.

T A 1
IongT(In(Zﬂ)Hna )_2azzgt (15)

t=1

O day T la thoi gian, L 1a ham hop ly, o”1a phuong sai va &, 1a sai so.

Mo hinh c6 gia tri ham log-likelihood 16n nhit duoc wu tién Iya chon, dé danh
gi4 chi tiét hon dua trén cac tiéu chudn thong tin (Information Criteria).
2.4.2. Céc tiéu chuén thong tin (Information Criteria)

Lya chon m6 hinh ARIMA trong dy b4o dua trén cac ti€u chuan thong tin.
Viéc lva chon mo hinh ARIMA phu hop cho du b4o phu thudc vao cac tiéu chuan
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thong tin (Information Criteria): Tiéu chuan théng tin AIC(Akaike Information
Criterion:AIC), Tiéu chuén thong tin BIC (Bayesian Information Criterion), Tiéu
chuan thong tin HQC (Hannan—Quinn information criterion).

*Tiéu chuin AIC:

Diém tha vi vé tiéu chuan AIC la rat nhiéu tai liéu ghi nhan AIC la viét tit
cua Akaike’s Information Criterion, tuy nhién, trong tai liéu cta chinh tac gia
Akaike d3 st dung AIC 1a viét tit caa An Information Criterion.

Gia st rang chung ta dang uéc lwgng mot md hinh véi k tham sé chua biét. Goi 0
la vector (kx1) tham sb va y la vector (nx1) cac quan sat ngau nhién duoc rit ra tir
tong thé c6 ham mat do phan phéi 1a p(y|0). Tiép dén, ham likelihood lién két véi
cac dir liéu, 12 mot ham cua 0 (chir khong phai 14 ham cua y) ung véi mau di liu
cho trude. Nghia la, L(0]y) = p(y|9).
Goi 0* la gia tri udc luong hop li cuc dai (MLE) cua 6.
Pat L* = L(0*) = In[L(0]y)|0*] 1a gié tri cuc dai ciia ham log-likelihood thi théng
thuong AIC dugce xac dinh la:

AIC = 2L + 2k = -2In L + 2K (16)

M6 hinh cang pht hop thi AIC cang nhé. Thanh phan thir 2 trong biéu thac
tinh todn AIC, 2k, chinh 1a thanh phan diéu chinh. k cang 16n, md hinh cang phuc
tap va AIC sé& cang I6n. Sir dung tiéu chuan AIC dé lya chon mé hinh, ching ta s&
chon mé hinh phu hop 1a mé hinh ¢d AIC nho nhat.

*Tiéu chuan thong tin BIC:

Tiéu chuan thdng tin Bayesion (Bayesian information criterion: BIC) hay con
goi 1a tiéu chuan thong tin Schwarz (SIC hay BIC) 1a mot tiéu chuan dé lya chon
md hinh trong moét tap hitu han cdc mé hinh. BIC ¢ lién quan chat ché véi cac tiéu
chi thong tin Akaike (AIC). Tiéu chi thong tin BIC dugc tinh nhu sau:

BIC = AIC +k(In n—2) (17)

Str dung tiéu chuan BIC dé lya chon md hinh, chiing ta s& chon mé hinh phu
hop 1a mé hinh ¢ BIC nhé nhat.

*Tiéu chuan théng tin HQC:

Trong théng k&, tiéu chuan théng tin Hannan—Quinn (Hannan—Quinn
information criterion: HQC) ciing 14 tiéu chuan dé lya chon mé hinh. N6 la su thay
thé cho tiéu chuan thong tin Akaike (AIC) va tiéu chi thong tin Bayesian (BIC).
Tiéu chi thong tin HQC duogc tinh nhu sau:

HQC = —2L + 2k In(In( n)) (18)

Str dung tiéu chuan HQC dé lya chon mé hinh, ching ta s& chon mé hinh phu
hop 12 mé hinh c6 HQC nho nhat.

Mic di tat ca céc tiéu chuan trén dugc cung cp sau khi ude lwong mé hinh,
nghién cau nay s& chon md hinh tt nhat 1a mé hinh ¢ hé sé R? va gia tri ham
log-likelihood 16n nhat, con cac gia tri tiéu chuan thong tin AIC, BIC va HQC 1a
nhoé nhat.
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2.5. Kiém dinh sy phit hop ciia mé hinh

Sau khi lya chon va ugc tinh tham s cho m6 hinh ARIMA cu thé, diéu quan
trong 1a phai ddnh gia d6 pht hop cia mé hinh véi dir lidu. Viéc nay nham dam
bao mo6 hinh dugc chon c¢6 kha ndng mo ta chinh xac dir liéu, so véi cac mo hinh
ARIMA tiém nang khac. Chung ta thuc hién cac kiém dinh sau dé kiém dinh su
phu hgp ciia md hinh ARIMA.
2.5.1. Kiém dinh phz‘ln du la du’ng va 1a nhiéu tréng

St dung phuong phap kiém dinh DF d kiém dinh phan du 1 chudi ding. Dé
dinh phan du 13 nhidu tring, ta dung kiém dinh twong quan chudi Ljung-Box
(Ljung-Box test). Kiém dinh tuwong quan chudi Ljung-Box 1 mot phuong phap
thong ké duogc sir dung dé kiém tra tinh doc 14p twong quan trong chudi dir liéu.
N6 kiém tra gia thuyét rang khong c6 su twong quan gitta cac gi tri trong chudi
dir liéu bang cach sir dung mot sb luong thoi gian tré dé danh gia mirc do twong
quan. Thir nghiém Ljung-Box ciing duoc str dung dé kiém tra xem phan du c¢6 tuan
theo quy trinh nhiéu trang hay khong. Phan du duoc phan tich bang cach sir dung
Théng ké Ljung-Box dé kiém tra xem liéu sy ty twong quan ctia chudi thoi gian ¢6
khac biét dang ké so voi 0 hay khong (Ljung & Box, 1978) va dugc tinh nhu sau:

r-2
Qk) =

(19)

O day, n 1a kich thudc mau, r; 1a twong quan mau thir j va k la do tré.

Gia thuyét goc trong kiém dinh nay 1a phan du I nhiéu trang va gia thuyét
nay bi bac bo néu Q( k) I6n hon gia tri téi han vai mice y nghia « .
2.5.2. Kiém dinh phan dw c6 phwong sai ciia sai s6 khong ddi (kiém dinh
ARCH)

U6c luong mé hinh (8) thu duge ude luong cua phan du 14 er. Udc lwgng mod
hinh:

el =y+Ae’ +...+Ae +y, (20)
Gia str mo hinh (20) ¢6 hé s6 xac dinh R(220) :
Thuc hién kiém dinh

H:4=4=..=4=0

H i A2+ +...+47 =0
Néu Chap nhan Ho thi (8) c6 phuong sai cua sai s6 khong d6i. Con chap nhan H;
thi (8) c6 phuong sai cua sai s6 thay d6i. Str dung théng ké kiém dinh F nhu sau:

e R(zo)lr

(1-R% )/ (n=1)
F tuén theo phéan phoi Fisher bac tu do 1 rva n—r. Néu F I6n hon gié tri toi han
véi mirc y nghia o thi gia thuyét Ho bi bac bo.
Hoic sir dung thong ké kiém dinh y? nhu sau:
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2 2
X =Ry,

7% tuén theo phan phdi khi binh phuong r bac ty do. Néu x? I6n hon gia tri téi
han véi mure ¥ nghia o thi gia thuyét Ho bi bac bo. , ,
Hoac str dung p-value, néu p-value I6n hon mirc y nghia « thi chap nhan gia thuyet
Ho.
2.5.3. Kiém dinh phan du c6 phan phéi chuan q

Trong thong keé, kiém dinh Jarque-Bera (JB) la mot loai kiém dinh xem thur
dir liéu co skewness (h¢ so bat doi xing) va kurtosis(hé so nhon) dap rng yéu cau
caa phan phoi chuan.Thong ké kiém dinh JB dugc xac dinh boi cong thirc sau:

JB:%(SZ+%(K—3)ZJ;
) ig(xi—m;;
s
Y CELY |

g

i=1

Hy
3

g =

o

Vi ;1,18 ude lwong cho mdmen trung tdm bac 3 va bac 4 cua chudi
{xl, Xyeees xn} véi X la trung binh mau va &°1a phuong sai mau.
St dung thong ké JB tuan theo phan phdi khi binh phuong 2 bac ty do, ta thyuc
hién kiém dinh

H, :di lieu {xl, Xy, .eees xn}cé phan phéi chuan;

H, : dit ligu {x,X,,...., , } khong phan phéi chuan.

Néu JB 16n hon gia tri ti han voi mie ¥ nghia « thi gia thuyét Ho bi bac bo.
Hosc sir dung p-value, néu p-value Ié6n hon mtc ¥ nghia « thi gia thuyét Ho chap
nhan.

2.5.4. Kiém dinh tinh 6n dinh cia mé hinh ARIMA

Diéu kién dé mo hinh ARIMA 6n dinh 1a cic da thic ¢ z), & z) déu co tat
ca cac nghiém c6 modun 16n hon 1. Trong thuc hanh, ching ta s& st dung phan
mém Eviews dé biéu dién nghiém cua cac da thirc d6 trén d6 thi dé két luan.

2.6. Dw bao

Giai doan tiép theo 1a stt dung mo6 hinh ARIMA da dugc lya chon dé du bao
san lwong xuat khau twong lai dua trén chudi dir liéu qua khir vé lwong hd tiéu xuat
khéau. Du bao nay can duge thuc hién dua trén mé hinh cudi cung duoc lua chon
sau khi giai doan kiém dinh su phu hop cua mo hinh hoan tat. Biéu d6 du béao so
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sanh v6i chudi dit lidu thue té vé luong xuat khau s& cung cp thong tin ban dau
dé danh gi4 tinh chinh x4c ctia du bao trude khi di dén két luén vé kha ning du bao
céc gi tri twong lai ctia chudi thoi gian bang mé hinh ARIMA.

3. Két qua wéc hrong

3.1. D6 thi chudi so liéu va phan tich xu thé

Dit liéu san lurong ho tiéu xuat khau cia Viét Nam tir thang 1 ndm 2020 dén
thang 3 nam 2024 duoc cho ¢ Hinh 1. Cac thong ké mo ta don gidn ctua chuoi dir
liéu cho ¢ Hinh 2.

40

35 |

30 4

25 |
20
15 |
1” II|II|II|II|II|II|II|II|II|II|II|II|II|II|II|II|II
I m om0 nmom o nm o nm n
2020 2021 2022 2023 2024
Hinh 1. San lugng ho tiéu xuit khau cuaa Viét Nam
Nguon: Tinh toan bang Eviews 12 cua cac tac gia tur so liéu
12
Series: HOTIEU
i Sample 2020M01 2024M12
Observations 51
8+ Mean 21.74955
Median 20.20000
6 - Maximum 40,29700
Minimum 12.55300
A Std. Dev. 6.502847
Skewness 0.939616
, Kurtosis 3.229086
—I Jarque-Bera 7.615986
0 f Probability 0.022193
15 20 25 30 35 40 i

Hinh 2. Thong ké md ti ctia sian lwgng hd tiéu xuit khau ciia Viét Nam
Nguon: Tinh toan bang Eviews 12 cua cac tac gia tu so liéu
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Tir d6 thi Hinh 1 ching ta thiy bién dong cua san luong ho tiéu xuit khau
cua Viét Nam: Tur thang 1 nam 2020 dén thang 4 nim 2020 ting nhanh theo xu
hudng tuyen tinh; tir thang 5 nam 2020 dén thang 2 nam 2021 san lugng lai giam
dan, dién bién cua san lugng tiéu cur tang 1én mot giai doan ri lai giam xudng,
thang 1 nim 2023 san luong dat thdp nhat 1a 12.553 tdn va thang 3 nam 2020 13
thang c6 san lugng ho tiéu xuat khau 16n nhat véi mirc 40.297 tan. Pay 1a dic diém
dac trung cua cac dir li¢u chudi thoi gian.

3.2. Kiém dinh tinh dirng ciia chudi thoi gian

Khi thyc hién hoi quy ddi vai 1a bién chudi thoi gian thi chudi dir liéu phai
c6 tinh dirng. Va néu tim thay mdi quan hé hdi quy thi méi quan hé nay ludn xac
thuc. Do khong phai bat ky chudi thoi gian nao ciing ¢6 tinh ding. Vi vay, dé du
bao dugc luong ho tiéu ta can phai kiém dinh xem chudi lugng hd tiéu (HOTIEU)
cd tinh dung hay khéng. Thuc hién kiém dinh nghiém don vi (dua vao théng ké 1)
cua Dickey va Fuller dé kiém dinh tinh dimg. Pay 1a kiém dinh phé bién dé kiém
dinh tinh dirng cta chudi thoi gian. Ta thu duoc két qua nhu bang 1. Két qua cho
thay xéac suat cua kiém dinh 1a 0,0055 nho hon 5% chung to chudi HOTIEU c6
tinh dirng. Vi vy, viéc sir dung mé hinh ARIMA dé du doan cho chudi HOTIEU
la phir hop. Ta sé& cd thé tiép tuc tién hanh nhan dang ARIMA.

Augmented Dickey-Fuller Unit Root Test on HOTIEU

Mull Hypaothesis: HOTIEL has a unit root
Exogenous: Canstant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.789119 0.0055
Test critical values: 1% level -3.568308

5% level -2.821178

10% level -2 588551

Bang 1. Kiém dinh nghiém don vi ctia chudi HOTIEU
Nguon: Tinh toan bang Eviews 12 cua cac tac gia tir so liéu

3.3. Lua chon m6 hinh

Nhéan dang m6 hinh ARIMA (p,d,q) 1a viéc tim cac gia tri thich hop cua p, d
vaq.
Viéc xac dinh p va g s€ phu thudc vao céac gia tri AC va PAC. Vi AC la ham tu
tuong quan va PAC 13 ham tu tvong quan riéng phan:
+ Chon gid tri cuia p néu PAC ¢ gié tri cao tai do tré 1, 2, ..., p va giam nhiéu sau
p va dang ham PAC giam dan.
+ Chon gid tri cuia g néu AC cd gia tri cao tai do tré 1, 2, .., g va giam nhiéu sau q
va dang ham AC giam dan.
+ Chudi HOTIEU la chudi dirng nénd =0
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Thuce hién xac dinh cac ham tu trong quan va ty trong quan riéng phan cho
chuoi HOTIEU ta dugc Bang 2.
Date: 04/27/24 Time: 23:05

Sample: 2020M01 2024M03
Included observations: 51

Autocarrelation Partial Carrelation AC PAC  0Q-Stat  Prob

1 0543 0543 15924 0.000
2 07141 -0.218 17.021 0.000
3 -0.086 -0.081 17435 0.00
4 -0.280 -0.246 22275 0.000
5
G
7
8

=
O

00

-0.2¥7 0016 26773 0.000

-0.217 -0.109 29539 0.000

-0.158 -0.063 31120 0.000

-0.135 -0157 32258 0.000
9 -0112 -0.0¥3 33.066 0.000
10 -0.023 0.001 33.099 0.000
my 11 0180 0197 35288 0.000
i 12 0401 0238 46419 0.000
13 0328 -0.096 54063 0.000
14 0112 -0102 54974 0.000
15 -0.002 0.096 54974 0.000
16 -0.128 0.019 56265 0.000
17 -0.224 -0.086 60.250 0.000
18 -0.265 -0177 66.018 0.000
19 -0170 0.079 62.449 0.000
20 -0.071 0036 62893 0.000
21 -0.014 0036 63910 0.000
22 0.041 -0.067 69.067 0.000
23 0218 0198 73.660 0.000
24 0203 -0212 V7774 0.000

=a=inil

=0lf0e ool
I

O

I
M
M

Bang 2. P thi tw twong quan va tw twong quan riéng phan caa chudi
. HOTIEU ’
Nguon: Tinh toan bang Eviews 12 cua cac tac gia tur so liéu

Quan sat trén Bang 2, ta thay: duong nét dirt 2 bén 1a duong gisi han co gia

tri bing 1,96 x 1 (voi n 1a s6 quan sét). Thanh nam trong hai duong gigi han
n

coi nhur gia tri gan bang 0. V6i chudi HOTIEU, ta c6: Chudi HOTIEU la chudi

dung do d6 d=0, tu twong quan bang 0 tir bac q bang 14 tré di nén ta cé thé chon

qe {O,L 2,...., 13} , tu twong quan riéng phan bang 0 tir bac 2 tré di nén ta chon p
= 1. Cac md hinh ARIMA c6 thé c6 la ARIMA (1,0,q) voi ge {O,l 2,....,13}.

Thuc hién ude Ivgng cac moé hinh ARIMA (1,0,9) véi ge {O,L 2,....,13} chung ta

thu dugc cadc md hinh sau ¢ hé sb hoi quy co ¥ nghia thong ké véi mac ¥ nghia
5%.
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Bang 3. Cac thong ké lwa chon md hinh

So6 Tiéu Tiéu Tiéu Log
M6 hinh quan | chuan chuén chuéan R2 ikhood
sat AIC BIC HQC
ARIMA(1,0,0) 51 |6,324612 | 6,438248 | 6,368036 | 0,304163 | -
158,2776
ARIMA(1,0,2) 51 |6,330648 | 6,482164 | 6,388547 | 0,328276 | -
157,4315
ARIMA(1,0,12) | 51 |6,198997 | 6,350513 | 6,256896 | 0,464117 | -
154,0744

Nguon: Tinh toan bang Eviews 12 cua céc tac gia tur so licu

Dua vao céc tiéu chuan AIC, BIC, HQC, R?, gi4 tri ham Log likelihood, mé hinh
tdt nhat duoc chon 1a mé hinh ¢é gia tri cac thong ké AIC, BIC, HQC nhé nhat,
con théng ké R2, Log likehood 16n nhat. Vay ching ta chon mé hinh
ARIMA(L,0,12).
3.4. Uéc lwgng md hinh

Nhu vady m6 hinh dugc chon 1a ARIMA(1,0,12). Udc lwgng md hinh st dung
phuong phap hop Iy t6i da va kiém dinh dé gitr lai cac hé sé hoi quy c6 ¥ nghia
thng ké vaoi muc ¥ nghia 5% ta thu duoc:

HOTIEU, = 21,61245 + 0,505398HOTIEU,_, + ¢, + 0,584978¢, (20)

Nguoén: Tinh todn bang Eviews 12 cua céc tac gia tir so liu

3.5. Kiém dinh su phu hop ciia mé hinh
Tim kiém mé hinh ARIMA phu hop 1a mét qué trinh thir va sai. Khi mot
kiém dinh nao d6 khong thoa man, ta phai xac dinh lai mé hinh. Dé kiém dinh sy
phu hop cia md hinh ta st dung cac kiém dinh sau:
3.5.1. Kiém dinh phan dw 13 dirng va nhiéu tring
Str dung phuong phap kiém dinh DF kiém dinh dugc phan du 13 chudi ding
VGi mie ¥ nghia 5%. Viéc kiém dinh mé hinh ¢6 phan du 1a nhiéu trang hay khdng
ta str dung kiém dinh thong ké Ljung Box Q.
Gia thuyét Ho: m6 hinh c6 phan du 13 nhiéu trang.
Péi thuyét Hi: mé hinh c6 phan du khong 13 nhidu trang.
Véi o = 5%, thuc hién kiém dinh bang Eviews 12 cho két qua ¢ Bang 4:
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Bang 4. Kiém dinh Ljung Box Q ciia phan dw ciia md hinh (20)

Diate: 04/28/24 Time: 00:04

Sample: 2020M01 2024M03

Included observations: 51

Q-statistic probabilities adjusted for 2 ARMA terms

Autocarrelation Partial Carrelation A PAC  0Q-5tat  Prob

g g 1 0078 0078 03269

2 -0.026 -0.033 0.3653

3 -0017 -0.012 03813 0537
4 -0.254 -0.255 4.0986 0128
5 0116 -0.083 48930 0180
6 -0.002 -0.006 48932 0293
7
g

I 0.057 0.052 50958 0404

=

I

I

I

I

I

I

I

I 0.050 -0.022 52526 0512

I 9 -0.091 -0151 57904 0564

I 10 -0.049 -0.052 59460 0653

I 11 -0.110 -0.0897 67667 0.661

I 12 -0.071 -0.080 71181 0714
a1 13 0193 0152 97773 0551

I

I

I

I

I

I

I

I

I

I

I

o T P |
P Il |

14 -0.011 -0.096 09.7365 0635
15 0067 0.021 10124 0684
16 0.009 -0.055 10130 0753
17 -0.062 0.023 10431 0792
18 -0.161 -0173 12564 0704
19 -0.090 -0.073 13253 0719
20 0.047 0008 13448 0764
21 0.027 -0.022 13515 0811
22 -0.038 -0117 13.6582 0848
23 0235 0193 18932 0586
24 0018 0007 19.014 0644

=

]|
|

=

Nguoén: Tinh todn bang Eviews 12 cua céc tac gia tir so liu

Theo Bang 4, ta c0 tat ca cac Prob (probability) déu 16n hon 5% nén chap
nhan Ho, m hinh (20) c6 phan du 1a nhiéu trang.
3.5.2. Kiém dinh phan dw c6 phwong sai ciia sai s6 khong doi
Viéc kiém dinh mé hinh c6 phuong sai cua sai s6 khong dbi hay khong ta st
dung kiém dinh ARCH.
Gia thuyét Ho: md hinh c¢6 phuong sai ciia sai s6 khong doi.
Déi thuyét Hi: m6 hinh c6 phuong sai cua sai 6 thay doi
Véi o, = 5%, thyc hién kiém dinh bang Eviews 12 cho két qua & Bang 5:
Bang 5. Kiém dinh ARCH ciia phan du ciia mo hinh (20).

Heteroskedasticity Test: ARCH

F-statistic 0.955590 Prob. F(12,26) 05117
Obs*R-squared 11.93624 Prob. Chi-Square(12) 0.4508

Nguon: Tinh toan bang Eviews 12 cua cac tac gia tir so liéu
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Theo Bang 5, ta c6 tit ca cac Prob (probability) déu 16n hon 5% nén chap nhan
Ho, md hinh c6 phuong sai cua sai SO khong doi.
3.5.3. Kiém dinh phin dw ¢é phan phéi chuin
Viéc kiém dinh phan du cua mé hinh c6 phan phdi chuan hay khéng ta sir

dung kiém dinh JB.

Gia thuyét Ho: phan du c6 phan phdi chuan.

Déi thuyét Hi: phan du khong cé phan phdi chuan.
Véi o = 5%, thuc hién kiém dinh bing Eviews 12 cho két qua & Bang 6:

Bang 6. Do thi va kiém dinh JB ciia phan dw cia mé hinh (20)

Series: Residuals
[ Sample 20Z20M01 2024003
Observations &1
5] |
_ Maan 0.020218
Madizn -0.350435
34 — Mctimum 1428842
2 Iininmiam -£.911111
Std. Dew. 4 TEO304
14 H_‘ —‘ ’_H Skewness 0. 520641
|_| Hurtosis 391TTE
I:l T I T T T | T | T | T | T
& & 4 2 Li] 2 4 & 8 10 12 14

Jarque-Bera T7.514025
Probability 0023352

Nguon: Tinh toan bang Eviews 12 cua céc tac gia tur so licu

Theo Bang 6, ta co gia tri Prob (probability) nhoé hon 5% nén bac bo Ho,
phan du khong co phan phéi chuan.
3.5.4. Kiém dinh d¢ 6n dinh ciia m6 hinh ARIMA
Khi kiém tra diéu kién 6n dinh cua cac qué trinh AR va MA can dam bao 2 yéu tb:
« M5 hinh uéc tinh 13 hiép phuong sai ding yén: cac goc AR nghich dao phai
nam bén trong vong tron don vi.
« Qua trinh wdc tinh 1a khong thé dao nguogc: cac gdc MA nghich dao phai
nam bén trong vong tron don vi.
Thuyc hién kiém dinh 6n dinh bang phan mém Eviews 12 thu duoc két qua & Hinh
3.
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Hinh 3. Kiém dinh diéu kién 6n dinh ciia cac qua trinh AR va MA

Inverse Roots of AR/MA Polynomial(s)

1.5

1.0 [ .
L ] w
0.5 -
L ] L
o AR roots 0.0 o
« MA roots
[ ] [ ]
05|
] [ ]
_1-[] B ] [ ]
-1.5

T
15 10 05 0.0 0.5 1.0 1.5

Nguoén: Tinh todn bang Eviews 12 cua céc tac gia tir so liu

Tir hinh 3, ta c6 thé thay tat ca cac gbe nghich ddo déu nam bén trong vong
tron don vi nén mé hinh ARIMA(1, 0,12) 1a 6n dinh.
Tir cac kiém dinh trén, mo hinh ARIMA (1,0,12) dap mg cac diéu kién 6 6n dinh va
phan du 14 chudi dirng va ciing 13 nhiu tring, c6 phuong sai cta sai sé khong doi.
3.6. Du bao

Dua trén mé hinh ARIMA (1,0,12), chting ta xac dinh du bao cho lugng ho
tiéu xuat khau ciia Viét Nam tir thang 4 nam 2024 dén thang 12 nim 2024 va
khoang tin cdy 95% cho céc gid tri du bdo cho ¢ Bang 7.

Bang 7. Du bao cho lwgng ho tiéu xuit khiu cia Viét Nam tir thang 4 nim
2024 dén thang 12 nim 2024

Thang Giatri dw bao Can dwéi Can trén
4-2024 22.40976 21.1253 23.6943
5-2024 25.23859 23.8081 26.6691
6-2024 22.20910 20.7384 23.6798
7-2024 19.61131 18.1250 21.0976
8-2024 21.22305 19.7262 22.7199
9-2024 21.21193 19.7208 22.7030
10-2024 20.61489 19.0978 22.1320
11-2024 21.45642 19.9539 22.9589
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Thang Giatridw bao Cén dwéi Can trén
12-2024 19.98440 18.4206 21.5482
Nguén: Tinh toan bang Eviews 12 ctia cic tac gia tir sb lidu

Db thi chudi luong hd tiéu tir thang 1 nim 2020 dén thang 3 nim 2024 va gia trj
du
bao tir thang 4 ndm 2024 dén thang 12 nim 2024 cho ¢ Hinh 4.

Hinh 4. Dy bao tir m6 hinh ARIMA(1,0,12)

Nguoén: Tinh todn bang Eviews 12 cua céc tac gia tir so liu

4. Két luan

Nghién ctru nay sir dung phan tich chudi thoi gian va cac diém dir lidu duoc
thu thap theo thang tir thang 1 ndm 2020 dén thang 3 nam 2024 dé du bao san
luong hd tiéu xuat khau cta Viét Nam dén hét naim 2024 véi khoang tin cdy 95%.
Duya vao céc tieu chuan AIC, BIC, HQC, R? va gi4 tri ham Log likelihood, nghién
ctru chi ra rang md hinh ARIMA (1,0,12) 1a m6 hinh phu hop nhét véi cac gid tri
thdng ké AIC, BIC, HQC la nho nhét va gia tri thong ké R?, Log likehood la 16n
nhat. Két qua cho thay san lwong ho tiéu Viét Nam xuat khau trong 9 thang cudi
nam 2024 c6 xu huéng giam nhe, san luong xuat khau thap nhat duoc du bao dao
dong trong khoang 19,6 - 20 nghin tan, roi vao thang 7 va thang 12 nim 2024.
5. Ham y chinh sach

Dua trén sb liéu du bao vé san luong ho tiéu xuit khau cua Viét Nam, C4c
nha hoach dinh chinh sach, cadc don vi quan ly co thé xay dung chién luoc va giai
phép xuat khau phu hop v6i xu hudng giam nhe ciia san luong xuét khau trong 9
thang cudi nam 2024. Mot s6 chinh sach dugce dé xuit nhu: Pau tu vao cong nghé,
quy trinh nudi tréng va san xuat dé nang cao chat lugng san pham ho tiéu. Viée cai
thién chat lugng s€ giup tang cuong sy canh tranh cua ho tiéu Viét Nam trén thi
truong qudc té ciing nhu tao diéu kién thuin loi dé xuat khau qua cac thi truong
kho tinh nhu My, EU va Nhat Ban; Khuyén khich tiép cn thi truong méi va day
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manh xtc tién thuong mai. Viéc da dang héa thi truong xudt khau cé thé gitp giam
rui ro va tang cuong 6n dinh cho hoat dong xuét khiu hd tiéu noi riéng va toan
nganh cong nghiép hd tiéu noi chung, nhat 13 trong thoi ki nén kinh té va chinh trj
thé gio1 dang gap nhiéu bat 6n nhu hién nay; Ho tro néng dan va cac doanh nghiép
san xudt va xuat khau trong nganh | hd tiéu vuot qua giai doan thi truong day blen
dong nhu hién nay. Diéu nay bao gdm viéc cung cap tu van k§ thuat, hd trg vé von
va quan 1y ri ro nham gitp ho thich nghi véi sy thay dbi va ting cuong strc manh
canh tranh.
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BOARD POLITICAL CONNECTIONS AND CORPORATE
SOCIAL RESPONSIBILITY IN ITALY

Vu Thi Van Anh?
Fabio Monteduro?
Doan Quang Hung?®
Abstract: Our paper aims to investigate the relationship between board
political connection and the environmental, social and governance reports in Italy.
Using multiple regressions to analyze a panel data sample of Italian listed
companies from 2010 to 2019, we interestingly discovered that approximately 20%
of sample have at least 1 politician on board from local or center level. Italian
listed companies with political connection presented a higher level of the
environmental, social and governance reporting than their counterparts. The
results unpack the black box of the relationship between environmental, social and
governance reporting and firm political connection through the lens of the
resource dependence theory. In Italy, the evidence about the influence of political
connection on the environmental, social and governance report is scant. Our
paper confirms the crucial part of board’s political capital to CSR reporting and
provides references to fulfill the literature void.

Keywords: Board of directors - Corporate governance - Corporate social
responsibility - ESG - Political connection
1. Introduction

The relationship between the political connection of board and corporate
social responsibility (CSR) is an attractive topic but an unresolved puzzle among
scholars. Many scholars prove that firm political connections and CSR go well
together (S. Li et al., 2015; Ferndndez-Gago et al., 2018; Olthuis & van den Oever,
2020). The government usually appreciates and prefers to give grants and priority
to enterprises with more social contribution and information transparency
(Ferndndez-Gago et al., 2018). At the same time, they anticipate a society pay back
from those enterprises. This is a good way for the government to achieve both
economic and social purposes (Zueva & Fairbrass, 2021). Companies with
political ties, in reciprocation with the government, are more generous in corporate
giving and philanthropy (S. Li et al., 2015). Politician directors, thanks to their
knowledge of government’s nature and expectations, play an important part in
creating and developing this relationship. They promote CSR activities to help
firms implement their legitimation strategy and gain special treatment from
government (Fernandez-Gago et al., 2018). In addition, those directors can also
encourage the firm’s CSR engagement to gain personal interest and reputation. For
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example, Hillman (2005) indicates that CSR activities and other social programs
are enthusiastically supported because political directors might be aware of the
benefit that firm’s social responsibility and legitimacy could build up to their
image and reputation. They may promote information transparency and a higher
level of CSR information to grasp the belief of shareholders and that they are
always working on behalf of the company’s interest (Bianchi et al., 2019).

In contrast, other scholars argue about the dark side of political connections
to CSR (Muttakin et al., 2018; Bertrand et al., 2018; Nasih et al., 2019; Ramon-
Llorensetal., 2019). They emphasize that politically connected directors may want
to reduce the transparency and the level of disclosed information to protect their
reputation and network in the event of adverse information (Nasih et al., 2019). In
another word, the self-serving action may be detrimental to the benefit of other
stakeholder and shareholder, in the meantime eschewing the stakeholder pressure
and lowering the level of CSR information disclosed in Bangladesh (Muttakin et
al., 2018).

These contradictory perspectives and mixed empirical findings raise
concern for us, especially in the Italian context where few studies has been done,
which means less is known about this topic (Galbreath, 2013). Secondly, Italy is
pointed out to have a high level of politically connected firm among European
countries (Asquer & Calderoni, 2011). The country has a complex system of
government and a multi-layered bureaucracy (Monteduro, 2017). Italian
government has a long history of corruption, uncertainty while informal
relationships are very important in Italian business culture (Bellavite Pellegrini &
Pellegrini, 2013). The third is the important part of political element to business.
Italian firms with political connections are said to run their businesses easier and
have greater market power than the ones without (Bellavite Pellegrini & Pellegrini,
2013). Governmental elements also have an influence on firm strategies and
operations in making decisions regarding the inclusion of CSR, disclosure of non-
financial information, or other social activities (Romolini et al., 2014). Last but not
least, CSR has been becoming more and more common among the Italian business
community and has really had significance recently. Before 2016, a very small
number of Italian firms published their non-financial report (Statistics and
Analyses Report on Corporate Governance of Italian Listed Companies, 2019).
CSR practices in Italy was thought to be driven by corporate strategy to do
marketing and gain reputation. It was questioned about the accuracy when there
was no guarantee or control from the third prestigious party (Romolini etal., 2014).
However, by now, this situation has been considerably improved because of the
change in business culture in Italian companies; and the validity of the Legislative
Decree 254/2016 which introduced the obligation for large public interest entities
to publish sustainability reporting. Italian firms begin to incorporate a multi
stakeholders lens into their operations and set a for long-term value creation vision
(Statistics and Analyses Report on Corporate Governance of Italian Listed
Companies, 2019).
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In this chapter, we fill the literature void by following the light of the resource
dependence theory and applying multiple regression analysis on an interesting
sample of political ties of the board of directors of more than 200 Italian listed
companies (1739 company observations) in a 10-year period (2010-2019).
Interestingly, we found that there were 20,1% of listed companies have at least 1
politician on board from the local or center level. Politicians varied in positions on
board and played an active role in promoting the quality of ESG disclosure in
Italian firms.

The remainder of our paper is structured as follows. The first section is the
theoretical framework with an explanation of the resource dependence theory and
the development of environmental social government report. The next part is the
literature review on the relationship between political connections on board and
CSR. The third section describes the process of choosing samples, the methods,
and the results. The final section provides a discussion and concluding remarks.
2. THEORETICAL FRAMEWORK AND HYPOTHESIS DEVELOPMENT

Corporate social responsibility is widely accepted as a strategic management
practice in business, and it has been demonstrated to be an important component
of firm sustainable growth (Carroll, 1999; Frias-Aceituno et al., 2013). The
concept of corporate social responsibility has evolved considerably in line with
social expectations of corporate behavior (Carroll, 1999). From Bowen's (1953)
work on social responsibilities of the businessman, when CSR simply referred to
the obligations to pursue policies, make decisions or implement actions that
behaved toward society to Johnson's (1971) broader concept of CSR motivation
which went beyond the economic or other technical interest and involved variety
of stakeholders in CSR ecosystem. Decades after, scholars began to build and
develope a massive literature about CSR definition, theoretical lens and practical
perspectives (Bani-Khalid & Ahmed, 2017). Corporate social responsibility,
nowadays, reflects a global trend and mindset. It is no longer, a nebulous concept
but has been seen in global, managerial contexts and different associations (Davis,
1960). Many international organizations have been established to promote
sustainability and firm engagement in CSR. They have made lots of effort to
develop variety of standards to evaluate and measure CSR. For example, the UN
Sustainable Development Goals, the Universal Standards - Global Report Initiative
(GRI) and the Environmental, Social, and Corporate Governance standard (ESG),
etc. Among which, the ESG standard has been becoming a key indicator in
evaluating non-financial performance and considered a reference for investors in
making business decisions.

The Environmental, Social, and Governance standard (ESG) is a theoretical
approach, which was popularly used first in 2004 in a report titled “Who Cares
Wins" by the United Nations. This framework provides useful references regarding
environmental, social and corporate governance for firms to create acountability
and legitimacy in accordance with their commitment to non-financial goals
(Arayssi et al., 2020). Due to its measurable, transparency and systematic
information (Shaukat et al., 2016), ESG standard has been commonly used in the
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literature as a proxy for CSR (Ortiz-de-Mandojana et al., 2016; Giannarakis, 2014;
Cucari et al., 2018). ESG practices are indicated to increase a firm's legitimacy,
value, and brand loyalty. Because it strengthens board corporate governance,
improves employee satisfaction through fair treatment and human rights protection
(Ismail & Latiff, 2019). Through environmental protection, it demonstrates the
firm as a good citizen (Arayssi et al., 2020). To outside stakeholders, the disclosure
of ESG provides qualified non-financial information which supports investors in
assessing company values and potential in the process of making investment
decision (Crifo et al., 2019). It is also a useful tool for the government to refer to
evaluate and grant firms special support (Manita et al., 2018). To scholars, from a
different perspective, it is interesting to study the factors that could influence the
level of ESG disclosure. A large part of the literature attempts to analyze the link
between ESG reporting and governance mechanism (Bear et al., 2010; Pfeffer &
Salancik, 2015). For example, the impact of board committees on the quality and
quantity of ESG reports (Arif et al., 2020), the characteristics of board would be
important to promote CSR or more specifically is political ties on board and the
level of ESG reporting (Manita et al., 2018).

Drawing on the resource dependence perspective, prior researches emphasize
the vital part of directors in providing critical resources to organizations based on
their human and social capital (Pfeffer & Salancik, 2003; Hillman & Dalziel, 2003;
Ramodn-Llorens et al., 2019). The theory argues that directors are the nodes of
networks that connect the business with the environment outside (Ramoén-Llorens
etal., 2019), and a diverse background of directors provides a better understanding
of multiple stakeholder’s interests and demands. As a result, it would increase the
level of firm’s engagement in CSR (Fernandez-Gago et al., 2018). Political
connection, one of the director’s social capitals is proved to have a lot of positive
influence in promoting corporate social responsibility. Those directors, despite not
usually having technical and financial knowledge, are people with power in
making policies (Faccio, 2006), strong network and ability to influence community
(Ramon-Llorens et al., 2019). As a result, the presence of a politician on the board
of director contributes to collective experience and external relationship which
may be very costly for firm to have. In addition, the politically connected directors
could provide valuable advices for firms’ strategies and operation through sense
of politician and increase firm transparency, credibility and legitimacy by
disclosing non-financial reports (Ramon-Llorens et al., 2019). They are assumed
to have higher social orientation than the ones without since they are motivated
that good corporate reputation makes good image and reputation for them
(Michelon & Parbonetti, 2012). Therefore, political resources can help corporation
better manage CSR issues and meet the expectations of its important stakeholders
(Bear et al., 2010; Hafsi & Turgut, 2013).

According to all the arguments above, we propose the following hypothesis:

H1: Political connections of directors on board have positive influence on CSR
reports of Italian firms.
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4. LITERATURE REVIEW

A recent review of literature on political connection and ESG report is still
limited and yields mix empirical findings (Manita et al., 2018).
Considering the role of the board of directors, it has been widely recognized as an
explanatory variable for CSR (Bear et al., 2010; Pfeffer & Salancik, 2015;
Ferndndez-Gago et al., 2018). Due to their decisive role in company direction and
strategies, directors are believed to contribute their human and social capital to
influence CSR issues (Ramodn-Llorens et al., 2019). Their personal experience,
expertise, and network could help firms manage business challenges in a good way
(Boyd, 1990), enhance firm innovation (Joshi & Roh, 2009), achieve competitive
advantage (Pfeffer, 1973), and encourage positive rating for CSR (Bear et al.,
2010). Therefore, the appointment of directors is key to combine a functional and
effective board. Variations of characteristics among directors are considered a
great quality of board. The diversity of board composition provides critical
resources to firm, including legitimacy and counsel (Hillman & Dalziel, 2003),
communication, and information (Pfeffer & Salancik, 2015). Scholars find
evidence that directors with diverse backgrounds and experience show a higher
level of CSR concern and better detect the threats and opportunities of a firm
(Barka & Dardour, 2015; Ramdn-Llorens et al., 2019). In particular, independent
directors is one of the most vital factors which is widely confirmed to be significant
and positive for CSR (Garcia-Sanchez & Martinez-Ferrero, 2017; Cucari et al.,
2018). They not only play a supervisory role to ensure the legitimacy and
transparency of the management process, but also help to reduce the conflict of
interest among stakeholders (Ferndndez-Gago et al., 2018). In addition, the
differences in gender and psychology between female and male directors are
proven to increase the possibility of philanthropy and business ethic (Ben-Amar et
al., 2017). Female directors tend to take into account the needs of a wide range of
stakeholders (Set6-Pamies, 2015), working benefit for employees (Bernardi &
Threadgill, 2011) or other social programs (Williams, 2003). There are also other
papers that examine how CSR is related to other board characteristics such as board
size, CEO duality and CSR committee. Fernandez-Gago et al., (2018) and Zhuang
et al., (2018) reach the same conclusion that a bigger board would lead to an
improvement in CSR level due to greater in background, experience and
perspective. CSR committee, notwithstanding on voluntary basis, is demonstrated
to be significant and positive to a high quality non-financial reports (Biswas et al.,
2018; Del Valle et al., 2019). Whereas the relation between CEO duality and CSR
is usually found insignificant (Khan et al., 2013; Kaymak & Bektas, 2017).

Having analyzed the important role of diversity in board characteristics on
CSR, we now discuss further the recent literature on the impact of board’s political
connection on CSR. The number of studies on the relationship between political
connected board and CSR has increased significantly in recent years (Olthuis &
van den Oever, 2020; Ramon-Llorens et al., 2019; Muttakin et al., 2018;
Fernandez-Gago et al., 2018). There are two main sides of the argument. Ones
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supports the benefit that board political connection brings to CSR engagement.
The other indicates many drawbacks caused by this association.

W. Li & Zhang (2010) and S. Li et al. (2015) studied about the relationship
between political connections of Chinese directors and CSR, reaching the same
conclusion that CSR level in state and non-state firms are different. Non-state-
owned firms are more positively associated with CSR and have a higher corporate
giving rate than the state-owned firms because the non-state firms are in greater
need of the political relationship. The philanthropic activities help those firms to
reciprocate with the government and approach priority easily. Fernandez-Gago et
al., (2018) analyze listed firms in Spanish and suggest that independent directors
with political backgrounds have a positive impact on disclosing CSR report based
on GRI guidelines. Because those directors with their political sense know very
well that government prefers a firm with more social contribution and information
transparency. In the same vein, Bianchi et al., (2019) utilize the legitimacy
approach to indicate that managers of a company with a political background or
connection tend to disclose a higher level of CSR information since they want to
prove that the company runs on behalf of all shareholders and stakeholders’ rather
than any personal interest. Olthuis & van den Oever (2020) explain that the
positive impacts on shaping corporate strategies and CSR outcomes are brought
by the ideological variety of directors on board. A diverse background of directors
provides a better understanding of multiple stakeholders’ interest and demands. As
a result, it would increase the level of the firm’s engagement in CSR (Fernandez-
Gago et al., 2018). Last but not least, CSR activities and other social programs are
enthusiastically supported because political directors want to build up a good
image and reputation based on firm’s social responsibility and legitimacy (Hillman
& Dalziel, 2003; Hillman, 2005).

While previous literature has found abundant evidence of the advantages that
political connections could bring to firms and CSR. On the other hand, Ramon-
Llorens et al., (2019) indicate that directors with political connections may act for
their own benefit rather than the community by reducing firm transparency to
protect their reputation and network in the event of adverse information. Similarly,
Nasih et al. (2019) find evidence that in the military sector, directors who connect
with politics will scarify the interests of company for their personal interests
because of their reputation, strict discipline, and leadership in military. Meanwhile,
avoiding stakeholder pressure and reducing the amount of CSR information
disclosed (Muttakin et al., 2018). Not only studied on directors, Bertrand et al.,
(2018) considered the role of a CEO's political connections as well as the cost to
the firm, revealing that a politically connected CEO can use firm resources to
support his own network or party, which brings no benefit to the firm. Especially
in the year of election, the CEO tend to suffer pressure from other politicians or
his own party.

The review of literature presented above shows plenty of evidence about this
association implemented in international. However, it is scant in Italy. The recent
literature mainly discusses about the role of political connections and Italian firms’
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performance. For example, Asquer & Calderoni (2011) worked on a sample of
Italian political connected firms concluded that indirect connected firms may have
a better effect on stock than direct connected firms. Furthermore, firms with a
politically connected board outperform others in terms of stock price increase over
five trading days. Another example from Bellavite Pellegrini & Pellegrini (2013),
in a study about firm political connection and performance. They indicate that
bigger firms tend to engage more in politics and gain private benefit, but they at
the same time show poorer performance and efficiency compared to non-
connected ones. While research papers on sustainable development topics such as
CSR, voluntary reports or non-financial reports are much fewer (Romolini et al.,
2014; Lamboglia et al., 2019; Balluchi et al., 2020).

4. METHODOLOGY

4.1. Sample and data

We identify the sample by comprising Italian listed firms from 2010 to 20109.
Our sample is drawn from several sources, including the Bloomberg database, the
Commissione Nazionale per le Societa e la Borsa (CONSOB), company websites,
the Italian Chamber of Deputies and the Italian Department of Affairs Internal and
Territorial. Specifically, information about the ESG disclosure score, board
characteristics, and firm performance are extracted from Bloomberg database.
Names of directors on board and their CVs are collected from CONSOB and
company’s websites, respectively. Following (Monteduro, 2017), Italian
government’s system of power is divided across three levels: central, regional, and
local governments. We, then construct the list of politicians from two sources: the
Italian Chamber of Deputies for the list of deputies and senators; and Italian
Department of Affairs Internal and Territorial for politicians at regional and local
level. The final sample includes an unbalanced panel with 246 Italian listed firms.
4.2. Measures of variables
Dependent variable:

Corporate social responsibility of Italian firms is represented by the ESG
disclosure score, provided by the Bloomberg database. Recently, the ESG score
has been commonly used in literature as a proxy for CSR (Ortiz-de-Mandojana et
al., 2016; Giannarakis, 2014; Cucari et al., 2018) because of its transparency,
relevance, and systematic information (Shaukat et al., 2016). Investors are also
increasingly interested in putting their money in companies that practice ESG.
They usually take into account the relevant non-financial factors to identify the
material risks and growth opportunities of a business decision. As a result, the ESG
disclosure score has become one of the key indicators in evaluating the
performance and investment chance of firm. For the purposes of this paper, the
ESG disclosure score is based on three extents of company report including
environmental, social, and governance disclosures. Companies that do not disclose
anything will show NA in the data panel. The score ranges from 0.1 at a minimum
to 100 points at a maximum, is tailored by industry or sector, and weighted in terms
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of its importance, which is different from previous studies adopting an equal value
of importance for all categories (Giannarakis et al., 2014).
Main Independent variables:

Political connections of BODs: Following Faccio (2006), a corporate is
deemed to have political connections when one or more of its directors are
members of the Italian parliament or regional and local governments. In the scope
of our paper, we only take into consideration the official political connections and
exclude the informal ones, for instance, family or social relationships (Hillman,
2005). The list of directors of 246 firms is examined for their political connections
by first matching it with the list of Italian politicians using their full names. We,
then use the date of birth of those matched to post check. This stage records 886
matched political directors in terms of full name and date of birth. Even though we
may deal with the homonymous problem, we still have to implement this step first
since our database of the politicians and directors is really huge. To solve the
homonymous problem, we download the CVs of all matched political directors to
review the personal information and experience to make sure they are the same
person. As a result, we confirm a final list of 440 politicians on the board out of a
total sample. Interestingly, about 20,1% of Italian listed companies have at least 1
politician on board from local or center level (please refer to Table A6 in the
Appendix). Finally, we create a dummy variable, which is coded “1” if a director
has former or current political connections, and “0” otherwise. We also create a
ratio variable, which is the percentage of all directors on the board with political
connections.

Control variables: following prior literature, we include several sets of
controls. Data for those control variables were taken from Bloomberg data base
during the period of 2010-20109.

Board characteristics variables

Board gender is represented by the percentage of women directors on board
(Set6-Pamies, 2015; McGuinness et al., 2017; Cucari et al., 2018). It cannot be
denied that having WOB can first bring diversity attitudes, perspectives to
boardroom (Rao & Tilt, 2016; J. Q. Zhang et al., 2013; Hafsi & Turgut, 2013)
considering the differences in gender, psychology between male and female
directors; strengthen board expertise and knowledge (Bear et al., 2010) and
increase the possibility of philanthropy and business ethic (Ben-Amar et al., 2017,
Setd-Pamies, 2015; Fernandez-Feijoo et al., 2014). Women usually pay more
interest in social programs (Williams, 2003), working benefit for employee
(Bernardi & Threadgill, 2011) and take into account the needs of a wide range of
stakeholders (Seto-Pamies, 2015). Since the vital role of women directors on board
to CSR, we include board gender as a control variable.

Board independent is calculated by the percentage of independent board
members as reported by the company. Known as one of the most crucial factors
used in literature to explore corporate governance mechanism and its effect on
corporate social responsibility (Garcia-Sanchez & Martinez-Ferrero, 2017), we
also support the point of view that board independence is significant to CSR.
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Board size is measured by the total number of board members at the end of
the fiscal year. This characteristic is very relevant in estimating the influence of
board characteristic on CSR (Jizi, 2017; Fernandez-Gago et al., 2018; Cucari et
al., 2018). Authors demonstrate that greater size of board may imply a variety of
knowledge, experience and attitude among directors (Akhtaruddin et al., 2009). A
larger board may increase the chance for having more political directors. However,
It also makes board suffer from the agency problems which may affect level of
disclosure’s quantity and quality (Ramon-Llorens et al., 2019; Fernandez-Gago et
al., 2018).

In addition, we consider other two characteristics of board: CSR committee
as a dummy variable, equal to 1 if the company has CSR committee and 0
otherwise (Eberhardt-Toth, 2017; Biswas et al., 2018; Salvioni & Gennari, 2020);
CEO duality which is assigned the value of 1 if the CEO of the company is also
the chair, otherwise it is 0 (Haniffa & Cooke, 2002; J. Li et al., 2008; Prado-
Lorenzo & Garcia-Sanchez, 2010; Amran et al., 2014).

Firm performance variables

We include firm size, which is proxy by the logarithm of lag of total assets
(Martinez-Ferrero et al., 2015; Ramoén-Llorens et al., 2019) due to the fact that
small and large firms are different in terms of visibility, resource access and
operating scale (Udayasankar, 2008) which may lead to dissimilar in CSR
approach.

Financial performance or profitability is computed based on the lag of
return on assets (ROA) (J. Zhang et al., 2016; Ortiz-de-Mandojana et al., 2016).
There is questions among scholars that as your business grows and generates more
profits, will you contribute back to your community or not. Brammer & Pavelin
(2008) and Bertrand et al., (2018) indicate a negative relationship between firm
profitability and CSR while others scholars support an opposite viewpoint
(Ramon-Llorens et al., 2019; J. Zhang et al., 2016).

Firm leverage (LEV) - total debt over assets is an important control variable
(Michelon & Parbonetti, 2012; Katmon et al., 2019). Bliss & Gul (2012) perform
a study about the political connected firms and cost of debt in Malaysia. They
suggest that Malaysian political connected firms have a significant higher LEV
compare to unconnected ones. This positive relationship is also supported by
Boubakri et al., (2012). We, then control for firm LEV by lag of total debt over
assets in our model.

5. Econometric approaches

We applied the random effects (RE) and fixed effects (FE) models to analyze
the panel data of Italian listed firms. The RE estimation is suitable if independent
variables do not vary much over time as our political connections on board and
board characteristics. While FE estimation alleviates potential endogeneity of
independent variables (Wooldridge, 2010). However, an important assumption in
selecting between RE and FE models is whether unobserved effects (firm fixed
effects) and independent variables are correlated. Moreover, our dependent
variable, ESG disclosure, encourages Italian firms to disclose, which can lead to
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sample selection bias. If we apply RE or FE models for estimating ESG disclosure
directly, it can be inappropriate. We hence performed the two-step Heckman
model to rule out the potential sample selection bias (Heckman, 1979). In the first
step, we used a probit model to determine the likelihood of an Italian firm
disclosing ESG based on political connections, industries and control variables.
We predicted the inverse Mills’ ratio the first stage, then plugged it into the second
stage to control for sample selection bias (Certo et al., 2016; Wooldridge, 2010).
We used RE and FE models in the second step to control for both unobserved
effects and sample selection bias. We performed Hausman (1978)’s test to decide
whether results from RE or FE estimation should be selected.

6. REGRESSION RESULTS

Table 1 Descriptive statistics of variables

VIF mean SD min max
ESG disclosure 40.70 17.74 3.51 76.75
PoliconD 1.18 0.19 0.40 0.00 1.00
PoliconPer 2.24 5.23 0.00 40.00
Board size 1.68 12.36 3.71 5.00 26.00
Board independent 1.55 53.08 16.82 0.00 100.00
CSR committee 1.52 0.25 0.43 0.00 1.00
Board gender 2.87 22.15 13.84 0.00 55.56
CEO duality 1.32 0.15 0.35 0.00 1.00
Firm size 3.14 8.96 1.86 5.14 13.74
Financial 1.54 2.68 9.60 -51.01 199.33
performance
Firm leverage 1.49 28.75 16.93 0.00 183.29
Note: N = 704

Table 1 presents the descriptive statistics of main variables used in our
models. The results show that the ESG score of Italian firms, on average, is 40.70
in our sample. Having political connections on BODs in Italian firms is around 19
percent while the percentage of politician directors on the board is about 2.24.
Table 1 also reports the variance inflation factors (VIF) to check the
multicollinearity. All VIF values are less than 5, our model thus has no problem
with multicollinearity. Table 2 presents the correlation coefficients of the main
variables. The correlation coefficients of political variables are positive as our
expectation.

Models 1 and 5, and 2 and 6 in Table 3 show the baseline results from
estimating the RE, and FE models, respectively. Models 3, 4, 7 and 8 present the
results of the second-stage Heckman selection model while the results from the
first step of Heckman selection model are shown in Table Al in the Appendix.
Models 1 —4 in Table 3 present the results of political connections that was dummy
variable, PoliconD, while models 5 — 8 present the results of political connections
that was the percentage of all directors on board who had current or former
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politicians, PoliconPer. The estimated coefficients of inverse Mills’ Ratio are
statistical significance in all the second-stage Heckman selection models (Models
3, 4, 7 and 8) that indicates the present of sample selection bias. Moreover, the
second-stage regressions estimated by using RE and FE models to control for
unobserved effects. Hausman tests are statistical significance (chi2(16) = 29.64, p-
value < 0.05 and chi2(16) = 35.16, p-value < 0.01) showing that the preferred
models are FE and we thus use the results of models 4 and 8 to interpret.

The results from both model 4 and model 8 show that firms whose directors

have had political connections (f = 4.789, p-value < 0.01 for PoliconD variable
and B = 0.356, p-value < 0.01 for PoliconPer variable) have positive impacts on
EGS disclosure of Italian listed firms. Our finding supports Hypothesis 1.
As for other board characteristics, we find that the percentage of independent
direction on board is positively associated with ESG disclosure (f = 0.126, p-value
< 0.01 for both model 4 and model 8) while board size, having CSR committee,
board gender and CEO duality have no impact on ESG disclosure. In terms of the
firm performance variables, we find evidence that firm size and financial
performance influence on ESG disclosure. Finally, we find no evidence of the
relationship firm leverage and ESG disclosure.
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Table 2 Correlation matrix

1 2 3 4 5 6 7 8 9 10 11
1.ESG disclosure 1.00
2.PoliconD 0.10° 1.00
3.policonPer 0.06 0.88™ 1.00
4.Board size 0.09" 0.07 0.00 1.00
5.Board independent  0.34™ 0.08" 0.14™ 0.09° 1.00
6.CSR committee 0.42™ 0.08" 0.03 0.04 0.20™ 1.00
7.Board gender 0.29™ -0.09" -0.12" -0.11 0.19™ 0.36™ 1.00
8.CEO duality - -0.04 0.03 - - - - 1.00

0.17™ 017" 0.19™ 0.17™ 0.13™
9.Firm size 0.41™ 0.16™ 0.10™ 0.45™ 0.36™ 0.26™ 0.09" - 1.00
0.31™
10.Financial -0.09" -0.04 -0.03 -0.10" -0.01 -0.02 0.06 0.14™ - 1.00
performance 0.19™
11.Firm leverage 0.12 007 0.07 005 017" 003 -0.03 -0.10" 0.14™ - 1.00
0.25™

“p<0.05"p<0.01, ™ p<0.001
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Table 3 Regression results of political connections on ESG disclosure score

1) (2) 3) 4) ) (6) (7) (8)
RE FE RE- FE- RE FE RE- FE-
Heckman Heckman Heckma Heckman
n

PoliconD 3.623™  4.442™  3592™ 4,789

(1.373) (1.437) (1.370) (1.435)
PoliconPer 0.236" 0.333™ 0.231" 0.356™"

(0.122) (0.132) (0.122) (0.130)

Board size 0.268 0.055 0.399 0.226 0.278 0.069 0.410" 0.232

(0.240) (0.273) (0.247) (0.280) (0.2412) (0.274) (0.247) (0.281)
Board 0.124™  0.139™  0.111™ 0.126™" 0.123"*  0.139™  0.111™ 0.126™"
independent

(0.039) (0.041) (0.039) (0.0412) (0.039) (0.042) (0.039) (0.042)
CSR committee 1.104 0.532 1.257 0.874 1.201 0.657 1.355 0.992

(1.275) (1.317) (1.274) (1.316) (1.279) (1.321) (1.278) (1.322)
Board gender -0.036 -0.047 -0.039 -0.051 -0.038 -0.051 -0.041 -0.056

(0.051) (0.052) (0.051) (0.051) (0.051) (0.052) (0.051) (0.052)
CEO duality 0.863 2.518 0.184 1.755 0.851 2.659 0.165 1.943

(1.958) (2.196) (1.975) (2.204) (1.964) (2.206) (1.981) (2.215)
Firm size 6.219™  10.534™  8.339™" 16.818™  6.283""  10.569™" 8.394™  16.549™"

(0.923) (2.003) (1.398) (3.197) (0.924) (2.010) (1.398) (3.208)
Financial 0.007 -0.009 0.159 0.278" 0.011 -0.006 0.162 0.267"
performance

(0.108) (0.113) (0.131) (0.160) (0.109) (0.113) (0.132) (0.161)
Firm leverage -0.003 -0.018 -0.033 -0.108 -0.008 -0.026 -0.038 -0.112

(0.064) (0.077) (0.065) (0.085) (0.064) (0.077) (0.065) (0.085)
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(1) (2) (3) (4) (5) (6) (7) (8)
RE FE RE- FE- RE FE RE- FE-
Heckman Heckman Heckma Heckman
n
Mills’ ratio 7.381" 14.223" 7.369™ 13.531™
(3.632) (5.662) (3.637) (5.676)
_cons -32.965™" -67.892"" -55.435"" -129.836™" -32.418™" -67.821"7" -54.821"™" -126.740""
(9.748) (18.130) (14.723) (30.544) (9.760) (18.196) (14.731) (30.632)
Hausman test 29.64™ 35.16™"
Industry fixed YES NO YES NO YES NO YES NO
Year fixed YES YES YES YES YES YES YES YES
N 526 526 526 526 526 526 526 526
R2 0.502 0.508 0.504 0.515 0.499 0.505 0.500 0.511

Standard errors in parentheses
“p<0.10, " p<0.05 " p<0.01
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7. DISSCUSSION OF THE RESULTS

The relationship between the political connection of the board of
directors and corporate social responsibility is an attractive topic in Italy
because of the tight relationship between business and politics and the recent
development trend of CSR (Bellavite Pellegrini & Pellegrini, 2013). In this
study, we use multiple regressions to investigate if having politicians on
board could positively or negatively affect the level of ESG reporting in
Italian listed companies. The result shows that Italian listed companies with
political ties present a higher level of ESG report than their counterparts. This
finding once again confirms the resource dependence theory that directors
are the resources of human and social capital which ensure a high level of
firm CSR strategies and activities (Pfeffer & Salancik, 2003; Katmon et al.,
2019).

Italy is the third-largest national economy in the European Union and is
among the leading countries disseminating corporate social responsibility
(Perrini, 2007; OECD, 2021). The recent integration of the ESG perspective
into corporate decision-making processes and strategies helps managers
detect the vital role of non-financial topics to their business. In fact, 151
Italian companies with ordinary shares listed published a non-financial
statement in 2019 and 54 of them organized such programs covering ESG
issues, mainly environmental and innovation matters (Consob, 2019). The
Nedcommunity Survey (2019) highlights that board members of those
companies are highly aware of the upcoming transformation of the board role
in fostering sustainability so that they are working to enhance ESG practices
among firms through many solutions. One of the solutions is to search for a
politician(s) to sit on board. To financial aspect, due to the issue of
bureaucracy and corruption in the Italian government, companies usually
wish to have relationships with the government via their executives to meddle
in policy decisions and gain private benefit (Romolini et al., 2014). For non-
financial aspects, politicians are assumed to support CSR involvement
because of their reputation (Fernandez-Gago et al., 2018) and the pressure of
reciprocity from the government (S. Li et al., 2015). In addition, Italian
government is making progress in pursuing sustainable development and
improving corporate social responsibility. For instance, there has been a
remarkable increase in ISO 14001 certifications, EMAS registrations, quality
and environmental certifications in recent years. In 2016, they approved the
Legislative Decree 254/2016 to introduce the obligation for large public-
interest organizations, and give guidelines for them to implement CSR
perspectives into business. In 2017, they established Italy National Strategy
for Sustainable Development (NSDS) to implement the 2030 Agenda and the
Paris Agreement. Consequently, politicians, as a representative and a right-
hand of government in an organization, would promote CSR engagement and
disclosures as one of the important responsibilities. Finally, we would argue
that promoting CSR is a political strategy of politician directors because
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personal reputation and image are among of the most important factors in
their lifelong political career. Ramoén-Llorens et al. (2019) indicate that in
order to get power and position to influence the community, it is important
for politician to be admired and respected by people. Moreover, Italian local
community is said to build personal relationships based on the norms and
trustworthiness among individuals. Accordingly, political directors would
prefer to build a legitimate and trustable image to self-reinforce and
cumulative that relationship. So, they will promote CSR to realize their
personal motivation.

In addition to the practical insights, our study has several managerial
implications. First of all, the paper shows that having at least one politician
on board could promote the quality of environmental, social, and governance
report in ltaly. Recently, the need for the board of directors to take on a
proactive, leading role to achieve corporate long-term sustainability is
increasingly acknowledged. From this perspective, political directors can
play a major role in encouraging the consideration of non-financial matters
at board level and in fostering the integration of these factors into corporate
strategies, risk management, and business models. In line with the resource
dependence theory, we conclude that composition of a diversity board,
specifically the directors with political connections help to have an effective
corporate governance and high-quality of the ESG reporting. Therefore,
organizations should pay attention to political elements in the election
process of board members to increase their performance in CSR. Our results
are consistent with previous literature S. Li et al. (2015); Fernandez-Gago et
al. (2018) which suggest that directors may support CSR disclosure due to
their interest in a good reputation and personal image. The findings also
provide a reference to outside investors in making business decisions, to the
extent that board political capital has a positive influence on the ESG
reporting, this board characteristic could be a point for the decision-making
process if the investors value the sustainable development and the disclosure
of non-financial information of a firm.

In terms of policy implications, our findings suggest that, due to their
transparency and measurability, ESG reports are now internationally
regarded as an effective indicator in accessing non-financial performance and
risk management of firms (Galbreath, 2013). Despite being mandated as a
mandatory sustainability report for all large public-interest companies
beginning in 2017, smaller scale and Italian listed companies appear to
publish less non-financial disclosure. This situation may be due to the lack of
specific guidance on the practice of this report for different industries,
different size and proper assistance from related agencies. In this respect,
specific regulations and guidelines for different sectors, different firm sizes
could be useful to promote CSR among enterprises. In addition, the positive
influence of politicians on the disclosure of the ESG report implies that the

96



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

Italian government should encourage the participation of political actors into
board which could be helpful to promote CSR among enterprises.

Despite its many contributions to the literature, our paper also has some
limitations. First, due to time and data limitation, we considered only one
specific country context. Future research could also design comparative
country analysis to assess the relationship between political capital of
directors and CSR. Second, the data on the ESG report of Italian listed
companies is still unfulfilled due to the fact that not all companies publish
the ESG report. However, we think that in the future, Italian listed companies
will tend to publish more non-financial information and this topic could be
very fruitful to investigate further in depth. Last but not least, we find it
difficult to compare the influence of local politicians and center ones on CSR.
Although municipalities have less influence on the election process, it does
not mean that they have less influence to CSR outcome. We suggest authors,
in the future measure the influence of politicians at different levels to give
more concrete suggestions to related parties. Despite these limitations, we
hope that our paper has provided insights and valuable knowledge to readers
about the relationship between board political connection and ESG reporting
in Italy.
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APPENDIX
Table Al The results of first-stage Heckman selection model (probit model)
(1) (2)
ESG dummy ESG dummy

policonD -0.032
(0.141)

policonPer -0.001

(0.009)

Firm size 1.027° 0.978™
(0.053) (0.053)

Financial performance 0.038™" 0.037™
(0.007) (0.007)

Firm leverage -0.011™ -0.011
(0.004) (0.004)

Utilities (reference

group)

Communications -0.504" -0.526"
(0.286) (0.281)

Consumer, Cyclical -0.094 -0.148
(0.247) (0.243)

Consumer, Non-cyclical -0.354 -0.424
(0.282) (0.281)

Energy 0.575 0.570
(0.395) (0.387)

Financial -2.788™" -2.770"
(0.295) (0.292)

Industrial -0.572™ -0.669™"
(0.253) (0.250)

_cons -6.790™" -6.468™"
(0.470) (0.474)

Year fixed YES YES

N 1362 1289

Standard errors in parentheses
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POI MOI CONG TAC DU BAO THI TRUONG LAO
PONG TRONG BOI CANH CHUYEN POI SO TAI
VIET NAM

TS. Lam Van Son
Tém tit: Bai bdo sé tém tat thuc trang cong tdc du bao thi truong lao
dong cua Viét Nam trong nhitng nam vira qua, tw do phan tich danh gia va
diea ra cdc gidi phdp, phwong huwdng doi méi cong tac duw bdo thi truong lao
dong trong boi canh chuyén doi s6 tai Viét Nam hién nay. Mot 56 noi dung
dinh hwéng can déi méi nhue: i) mé hinh, phwong phdp dw béo thi truong lao
déng; ii) Doi méi vé té chire thu thdp, cdp nhdt, lwu triv, tong hop dir liéu vé
thi triong lao dong; iii) Poi méi vé nguon nhdn lec thue hién, iv) vé nguon
lyc tai chinh; v) vé 16 chirc thuce hién; vi) Co ché phéi hop cac b, ban nganh
cé lién quan.

Tir kho4: P6i méi cong tac dw bao, thi truwong lao dong, chuyén ddi so

1. Gi6i thi¢u

Nghi quyét Pai hoi XII da dat ra van dé vé vai trd quan trong cta khoa
hoc cong nghé va diéu d6 dugc khang dinh rd hon trong nghi quyét Pai hoi
XIII. Trong d6, quan diém phat trién nhanh va bén viing dua vao khoa hoc
cong nghé, d6i moi sang tao va chuyén doi sé 1a wu tién sé mot. Chinh phu
da phé duyét chuong trinh chuyén d6i sé quéc gia dén nam 2025 dinh hudng
2030 (Quyét dinh s0 749/QD-TTg cta Thu tudéng Chinh phu), trong do déc
biét vu tién mot so linh vuc can chuyén doi s6 manh mé&, din dit hang dau
nhu gido duc, y té, tai chinh ngan hang, giao thong van tai, nang luong mai,
tai nguyén moi truorng, san xuat nong nghiép.. . Néu qua trlnh chuyen d6i sd
thanh cong c6 thé s& lam cho mot sb nganh nghé bién mat trong tuong lai,
dic biét nhitng nganh nghé mang tinh chét lap di ldp lai, ¢ trinh d6 k¥ ning
thap thi s& bi thay thé.

Thong tin dy béo thi truong lao dong trong bdi canh chuyén doi so 1a
rat 1om, song thuc té hién nay 0 Vi¢t Nam viéc tinh toan va chia sé thong tin
du béo gifta cac co quan/td chirc, co s¢ dio tao va doanh nghiép con rat han
ché. Cac co quan thong ké, du bdo chuyén mén chua dwa ra phuong phép,
mo hinh t6i wu trong bdi canh mai va do vay chua c6 két qua du bao thuyét
phuc. Céac nha quan Iy/hoach dinh chinh sach thiéu cac thong tin du bao c6
do tin cdy cao dé xay dung cac chinh sach/chién luoc lién quan dén lao dong-
viéc lam-thi truong lao dong-dao tao ca trong ngan, trung va dai han phi hop
v6i yéu cau phat trién kinh té-xa hoi cua dat nudc va/hodc tinh/thanh phd.
Cac co so dao tao van chua co duoc cac thong tin du bao vé cau lao dong dé
xac lap cac chuong trinh dao tao phu hop véi nhu cau cua doanh nghiép, qua
d6 giam thiéu tinh trang mét can ddi trén thi trudng lao dong; cac co s dich
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vu viée lam, nguoi sir dung lao dong va ban than ngudi lao dong con mat
nhiéu thoi gian, chi phi dé c6 thé “gip g&” dwoc nhau trén thi truong lao
dong.

C6 nhiéu nguyén nhan din t6i nhitng han ché trén, nhu khong day du,
chinh xéc, phu hop va sin c6 cia sb liéu dau vao phuc vu cho cong tac du
bao; thiéu mot mod hinh du bao phu hop va c6 do tin cdy cao; ndng luc cua
d6i ngii nhan luc 1am cong tac dy bao va cac diéu kién dam bao dé thuc hién
du béo thi truong lao dong ¢ nudce ta hién nay con nhiéu han ché, dan dén két
qua du bao khong dam bao tinh khoa hoc; ngudn luc tai chinh (kinh phi) danh
cho cac hoat dong lién quan dén du bao con han hep va chua thuc su c6 co
ché phdi hop hoat dong c6 hiéu qua giira cac ca nhan va td chirc trong thuc
hién du bao, cong b6 va chia sé thong tin du bao vé thi truong lao dong, nhét
1a trong bbi canh chuyén d6i s6 dang dién ra manh mé nhu hién nay.

Pé phu hop véi bdi canh chuyén doi so can phai c6 giai phap d01 maoi
cong tac du bao thi truong lao dong. Mot sé ndi dung dinh hudng can doi
moi nhu: 1) m6 hinh, phwong phap du bao thi truong lao dong; ii) DPoi méi
vé t6 chire thu thap, cap nhat, luu trt, tong hop dir liéu vé thi truong lao dong;
iii) P6i moi vé ngudn nhan lyc thyc hién; iv) vé ngudn lyc tai chinh; v) vé to
chtrc thyc hién; vi) Co ché phdi hop cac bd, ban nganh c¢6 lién quan.

2. Co s6' ly luan
2.1. Chuyén déi sb

Céac chuyén gia cong nghé va kinh té c6 nhiéu nhan dinh khac nhau,
danh gia khac nhau vé chuyén d6i s (CDS), nhung déu khang dinh CDS 1a
xu thé ¢ tinh khach quan cua ky nguyén s6 va khong mot qudc gia ndo dimg
ngoai, di d6 1a nudc phat trién hay dang phat trién. Theo trang Tech Republic
— Tap chi truc tuyén, cong dong xa hoi danh cho cac chuyén gia cong nghé
thong tin (CNTT), khai niém chuyén d6i s 13 “cach st dung cong nghé dé
thuc hién lai quy trinh sao cho hiéu qua hon ”. Theo Gartner!, CDS 1a viéc
sir dung cac cong nghé sé dé thay d6i mo hinh kinh doanh, tao ra nhing co
hoi, doanh thu va gia tri moi.

Microsoft lai cho rang chuyén d6i s6 1a viéc tu duy lai cach thirc cac to
chure tap hop moi ngudi, dir lidu va quy trinh dé tao nhiing gia tri méi. Con
theo quan diém ctia FPT Viét Nam, chuyén d6i s6 trong to chic, doanh
nghiép 14 qua trinh thay d6i tir mo hinh truyén thong sang doanh nghiép s6

bang cach ap dung céng nghé méi nhu dir liéu 16n (Big Data), Internet van

1 Gardner, A. (2021, 3 16). BNN Bloomberg. Retrieved from Remote work listings in U.S.

doubled in year, job site finds: https://www.bnnbloomberg.ca/remote-work-listings-in-u-s-
doubled-in-year-jobsitef-inds-1.157752)

108



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

vat (IoT), dién toan ddm may (Cloud)... thay d6i phuong thirc diéu hanh, 1anh
dao, quy trinh 1am viéc, vin hoa cong ty. Chuyén doi s mang lai nhiéu loi
ich nhu cét giam chi phi van hanh, tiép cin duoc nhiéu khach hang hon trong
thoi gian dai hon, 1anh dao ra quyét dinh nhanh chéng va chinh xac hon nho
hé théng bao cdo thong sudt kip thoi. Qua do, hidu qua hoat dong va tinh
canh tranh cua t6 chirc, doanh nghiép dugc nang cao.

Chuyén d6i s ¢6 thé duoc hiéu mot cach don gian hon 1a su phat trién
tiép theo cua tng dung cong nghé thong tin v6i su xudt hién mot sd cong
ngh¢ mang tinh dot pha cia Cach mang cong nghi¢p 4.0. Noi ham cua cong
ngh¢ trong chuyén ddi sb chinh 1a ung dung, nghién ctru, phat trién, sang tao,
lam chu cong nghé 161, cong nghé trng dung, cong ngh¢ hoi ty, nhiing cong
nghé c6 vai trd quyét dinh, then chét dé tao ra cac gia tri mai

Chuyén d6i s6 1a viéc sir dung dit liéu va cong nghé s6 dé thay doi mot
cach téng thé va toan dién tat ca cac khia canh cua doi séng kinh té - x3 hoi,
tai dinh hinh cach con nguoi séng, lam viéc va lién hé véi nhau.

Tom lai, chuyén ddi sb6 duoc hiéu 1a su thay doi trong co clu, td chirc
ctia doanh nghiép tir mé hinh truyén théng sang mé hinh hién dai bang cach
ap dung cong nghé madi va hi¢n dai nhu: dit li€u 16n (big data), Internet van
vat (Iot), dién toan dam may (Cloud) hay cic giai phap hod trg Marketing
Automation.

2.2. P6i méi cong tac du bao TTLD trong bdi canh chuyén ddi s6

Dé thuc hién cong tac du bao hi¢u qua, cac td chirc can chd trong dén
nhiéu khia canh khéac nhau. Dau tién, viéc thu thap va dam bao chat luong dir
lidu chinh x4c va day du 1a nén ting khong thé thiéu dé ting murc do chinh
xac cua dy bao (Dooley & Cohen, 2001). Bén canh do, viéc ap dung cac cong
cu va k¥ thuat phan tich hién dai, nhu phén mém théng ké hoac thuat toan
hoc may, 1a thiét yéu dé xu Iy va phan tich dir liéu hiéu qua, tir d6 ning cao
kha nang dy bao (Taylor & McSharry, 2018). Ngoai ra doi ngli nhan su cé
chuyén mén va k¥ ning cao trong linh vuc dir 1iéu va mé hinh thong ké, ciing
v6i viée dau tu vao co sé ha tang cong nghé vimg chic s& hd tro hiéu qua
trong cong tac dy bao (Bowerman & O'Connell, 1993); (Hanssens et al.,
2001). Cudi cing, quy trinh cai tién lién tuc dua trén phan tich hiéu qua ddi

v6i hoat dong du bao trong quéa khir va diéu chinh mé hinh du béo cho phu
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hop véi diéu kién thay ddi 1a budc khong thé thiéu dé du bao chinh xac hon
(Armstrong, 2001). Viéc chuan bi cong tac du bao nhu vay s& giup tdi vu hoa
qué trinh du bao, tir d6 hd trg hiéu qua hon trong viéc thuc hién cac du bao.

- Doi mai cong tac dw bdo
D61 méi1 cong tac du bao lién quan dén viée sir dung phuong phép, cong

ngh¢ mdi nhu tri tu€ nhan tao hodc hoc may dé cai thién d6 chinh x4c va hiéu
qua cua cac dy bdo. Cac phuong phdp nay gitp ty dong hoa qua trinh thu
thap va phan tich dir liéu, déng thdi cho phép du béo tré nén linh hoat hon va
phan g tot hon véi cac thay d6i nhanh chong trong moéi trudng (Chen et
al., 2023)

Po6i mai cong tac du bao trong quan 1y nha nudc va cac linh vuc kinh
té - x4 hoi 12 viéc cap nhat va cai tién cac phuong phéap, cong cu, va quy trinh
dé nang cao chét luong va do chinh xéc cua viéc du bao. Doi méi nay co thé
bao gém viéc ap dung cic cong nghé mdi, st dung dit lidu 16n (big data),
phan tich dir liéu tién tién (data analytics), vd md hinh hoa s6 dé dat duoc
nhitng hiéu biét sdu sic hon va du bao chinh xac hon vé twong lai.

Céc yéu to cua d6i moi cong tac dy bao thi trudng lao dong co thé bao

gom:
Cong nghé¢ va dir liéu: St dung cong nghé thong tin va tri tué nhan tao (Al)
dé phan tich dir liéu 16n, nham nim bét cac xu huodng thi truong lao dong mot
cach nhanh chong va chinh xac. Viéc str dung cc nén tang du bao truc tuyén
va phan mém chuyén biét c¢6 thé gitip tu dong hoa va tdi vu héa qua trinh thu
thap va phan tich dir li¢u.

Phuong phap du bao: Phat trién va ap dung cac mo hinh du bao moi
nhu mé hinh kinh té lugng, mo hinh hoc may, va moé hinh dy béo theo thoi
gian thuc. Cac phuong phép tién tién nay co thé giup du bao chinh xac hon
vé co cdu va chit luong lao dong can thiét trong twong lai.

Phéi hop giita cac bd, nganh: Tang cudng su hop tac gitta cac bd, nganh,
doanh nghiép va cac t6 chirc gido duc dé chia sé thong tin va dit liéu, tir d6
cai thién dg tin cay cua cac du bdo.

Tap trung vao k¥ nang tuong lai: Nhan dién cac k¥ nang mdi va ky nang
s& trd nén phd bién trong twong lai dé dao tao va chuan bi ngudn nhan luc

phu hop.

110



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

Cap nhat chinh sach: Pam béo rang cac chinh sach vé lao dong va gido duc
dugc cap nhat dé phan 4nh nhirng thong tin va xu hudng méi nhit tir cac du
bao.
Hoat dong ddi méi va dbi méi trong cong tac du bao dong vai tro thiét yéu
trong viéc nang cao nang lyc canh tranh va hiéu qua hoat dong cua cac td
chtrc bang cach timg dung cong nghé va phuong phap méi dé cai tién va du
bao chinh xac hon.
3. Thyec trang cong tac du bio thi trudong lao dong trong bdi canh chuyén
doi so

Két qua trinh bay trong phan nghién ctru nay duoc téng hop tir két qua
khao sét, tham van cong tac td chtrc hoat dong du béo thi truong lao dong tur
B6 Lao dong Thuong binh va Xa hoi (Cuyc viéc lam, Trung tam Quéc gia
Dich vu Viéc lam...); BO Gido duc (Vién Khoa hoc Gido duc); B K& hoach
va Pau tu (Trung tdm Théng tin va Dy bao Kinh té - X4 hoi Qudc gia, Vién
Chién lugc) va tir cac Trung tam DVVL céc tinh trong ca nudc.
3.1. Thue trang cac mo hinh/phwong phap du bao thi trwomg lao dong &
Viét Nam

Hién nay ¢ Viét Nam, co quan ap dung nhiéu phuong phép va cong cu
du bao TTLD la B Lao dong, Thuong binh va Xa hoi (Vién Khoa hoc Lao
dong va Xa hoi, Vién Khoa hoc Day nghé, Cuc Viéc lam); Bo Giao duc (Vién
Khoa hoc Gigo duc) va Bo Ké hoach va Pau tu (Trung tAm Thong tin va Du
bao Kinh té X hoi Qudc gia, Vién Nghién ctru Quan 1y Kinh té Trung uwong)
l1a nhitng noi c6 nhiéu don vi tham gia cong tac du bao phuc vu viéc lap va
trién khai cac hoach phat trién kinh té xa hoi; ngoai ra con c6 mot s6 co quan,
don vi, c4 nhan st dung cac phuong phap nghién ctiru phuc vu nhu cau nghién
clru ctia minh. Viét Nam hién chu yéu sir dung 3 phuong phap du bao sau:
Phuong phép can bang tong thé; Phuong phap du bao dya trén mé hinh hi
quy; Phuong phap dua bao theo chudi thoi gian.
Ngoai ra, & mot s6 BO nganh nhu Bo Gido duc va Pao tao c6 cac hé théng
thong tin rong khip duoc xay dung thong qua du an SREM: Cung c¢d va hoan
thién Hé thong thong tin quan 1y giao duc EMIS (thong ké gido duc) va Hé
thong thong tin quan 1y nhan sy PMIS. Ca hai hé thong thu thap thong tin

nay duoc trién khai dai tra trén khap 63 tinh trong ca nudc. Bén canh do6, con
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cac hé thong thu thip thong tin khac nhu: X4y dung hé thdng tiéu chi danh
gia chat luong can bo quan 1y gido duc; Xay dung méi cac hé thdng thong tin
quan ly truong hoc (SMIS), Tai chinh (FMIS) va Thanh tra (IMIS).

Theo két qua khao sat, hién nay chi c6 40% don vi s dung cic md
hinh/phuong phdp du bao thi truong lao dong, con td1 60% khong st dung
mé hinh/phuong phap du bao nao. Mot sé phuwong phap du bao dang duoc
thuc hién gém:

- M®& hinh ARIMA, mé hinh kinh té lwong

Phuong phap chuyén gia, H6i quy tuyén tinh

Phuong phap dinh tinh, dung ham tuyén tinh

Phuong phép thu thap sé liéu truy xuat tr phan mém hd tro nhap
thong tin xay dwng co s& dit liéu viéc tim ngudi — nguoi tim viéc.

Tur do, xur 1y va phan tich cac sb liéu truy xuat duoc dé xay dung cac biéu
bang, biéu dd phuc vu cho cong tac phan tich du béo

Hinh 3.1. Ty 1€ don vi c6 sitr dung mo hinh du bao

= C6 = Khong

Thuc té ndy cho thdy song song vdi viéc xay dung mét s6 kho dir liéu
phuc vu phén tich va dy bao TTLD, can lya chon duge phuong phap/mé hinh
du bao TTLD hién dai nhung phu hop véi thyc tién thong tin s6 liéu vé TTLD
cua Viét Nam va phai chu trong dao tao doi ngii nhan luc lam cong tac phan
tich va du bao TTLD, c¢6 thé lam cha va phat trién duge mo hinh dy bao theo
phuong phap luan da duoc lya chon.

Tuy nhién, viéc ing dung cac md hinh/phuong phap dy bao TTLD hién
dai va tin cdy van con nhiéu thach thic. Mot sb don vi gap kho khan trong

viéc thu thap dir liéu chit luong va ddng nhat tir cac ngudn khac nhau, dong
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thoi can c6 su ddo tao va phat trién k¥ ning cho nhan vién vé viéce sir dung
mo hinh va cong cu du bao. Déng thoi, can co sy hd tro va hop tac chat ché
gitra cac don vi dé tao ra cdc md hinh dy bao nhén lyc chinh x4c va co thé ap
dung trong thuc té hiéu qua.
Cac tiép can du bao

Trong s6 cac don vi thue hién du bao thi truong lao dong, co dén 83,3%
str dung két hop 2 phuong phap dinh lugng va dinh tinh, va c6 8,3% trung
tam st dung phuong phéap dinh tinh hodc dinh lugng.
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Hinh 3.2. Cach tiép cin phwong phap dw biao TTLD

= 1. Dinh tinh
= 2. Binh lvong
= 3. Két hop ca 2 phwong phap dinh lweng va dinh tinh

Panh gia vé cac cong cu phén tich du bao thi trudng lao dong, chii yéu
st dung 2 phan mém chinh 13 excel va stata. Két qua khao sét cho thay, chi
c6 7,1% sb trung tdm su dung mo hinh dy bdo TTLD st dung stata dé du
bao, trong khi d6 c6 dén 95,6% st dung excel tir mirc khong thuong xuyén
tré 1én dé dy bao TTLD véi mirc d6 rat thuong xuyén 1én dén 39,1%, mirc
do thuong xuyén 1a 26,1%, mac do binh thuong 1a 17,4% va khong thuong
Xuyén la 13,0%.

Hinh 3.3. Mirc d sir dung cac cong cu phan tich du bao

Khac IS A

R s 143
Excel @& 13.0 1 174 G sg—
sas s

0% 20% 40% 60% 80% 100%
m 0. Khéng st dung m 1. Rat khong thuwong xuyén
m 2. Khéng thwdng xuyén 3. Binh thudng
m 4. Thwong xuyén m 5. R4t thwong xuyén

Panh gia vé hién trang sir mo hinh/phuong phéap du bao thi truong lao
dong, két qua khao sat cho thiy khi str dung mot moé hinh/phuong phap dé
du bao chi c6 18,2% v kién danh gia & mirc t6t va rat tét con khi str dung két

hop nhidu mé hinh/phuong phap dé du bao con sé nay 1a 30,3%.
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Hinh 3.4. Hién trang m6 hinh/phwong phap duw bao thi truwong lao dong

100% : 18.2
80%
60% 48.5 36.4
40% 27.3 303
20% 3.0 3.0
0%
S& dung moét md S dung két hop nhidu
hinh/phwong phap dé& dwmé hinh/phwong phap dé
béao dy bao
® 1. Rat khong tot 2. Khéng t6t 3. Binh thwéng
4,76t M 5. Rat t6t 9. Khéng lién quan

3.2. Thue trang cong tac to chirc thu thip dir liéu vé thi treong lao dong

Két qua thu duoc tir cac phiéu khao sat di cho thdy mét cai nhin tong
quan rd rang vé tinh hinh hoat dong thong tin va du bao TTLD trén toan qudc.
Tét ca cac co quan va don vi dugc khao sat déu nhan manh sy can thiét cua
viéc thuc hién du bao TTLD dang tin cay, dac biét la trong dai han (5-10
nam) dé hd tro viéc xay dung chién lugc phat trién kinh té - xa hoi, quy hoach
phat trién nhan luc, lap ké hoach hang nam va du bao ngén han vé TTLD
(theo thang, quy, nim) dé hd trg quan 1y va diéu hanh hiéu qua.

Hién nay Tong cuc thong ké va Bo Lao dong - Thuong binh va X4 hoi
nam giir nhiéu thong tin vé& hé thdng thong tin vé TTLD, 12 ngudn cung cap
cho cac chi tiéu duoc khao sat. Bén canh do cac nguén khac nhu B Giao
duc va bao tao, B N6i vy, B§ Cong Thuong... cling nhu cac dia phuong la
nhitng ngudn cung cép thong tin can thiét cho Hé thong thong tin phan tich
va du bao TTLD.

C6 hai nguén cung cap thong tin chi yéu d6 1a Hé thong théng ké va hé
thong diéu tra dinh ky (diéu tra ho gia dinh, diéu tra lao dong viéc lam, diéu
tra doanh nghiép...) va diéu tra theo chu dé. Hé thong théng ké tong hop vé
ngudn nhan luc chi yéu do TCTK cung cip, ngoai ra c6 thong ké chuyén
nganh & cac B, nganh va thong ké & cac dia phuong. Ngudn thong tin dir
liéu phuc vu phan tich va du biao TTLD & cac bd, nganh, dia phuong chu yéu
dén tr TCTK, Bo LD, TB&XH, Bo GD&DT, Bo Noi vu va cac dia phuong.

Hé théng thong tin va co so dit li¢u tai cac don vi cép dia phuong con rat han
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ché va khong thé chu dong mé rong céc tinh ning. Cac hé thong thong tin
quan 1y nhan su, hé théng bao cao théng ké str dung cac nén tang khac nhau
dan t&i kho khin néu tién hanh tich hop thong tin tir cac hé thong sin co. Mot
s6 don vi da tién hanh tiép cin voi phuong phap luan khoa hoc trong van dé
du bdo TTLD, tuy nhién chua hinh thanh hé théng, trd thanh hoat dong
thuong xuyén

Theo danh gia cua cac Trung tim DVVL, thong tin vé cung lao dong
chi ¢6 3,0% cho rang khong tét/rat khong tot con 60,6% danh gia & mirc trung
binh va 36,4% danh gia ¢ muc tot va rat tot.
Tuong tu 13 thong tin vé cau lao dong, cling cd 9,1% cho rang khong tot/rat
khong tdt c6 48,5% danh gia & mirc trung binh va 42,4% danh gia ¢ muc tot
va rét tot.

Hinh 3.5. T6 chirc thu thap dir liéu thi trwong lao dong

Lwu trir, téng hop dir liéu - 42.4 30.3 -
Khai thac, xt ly dit liéu - 51.5 21.2 -
Théng tin vé cau lao déng n 6.1 48.5 21.2 -

Théng tin vé cung lao déng 60.6 18.2

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B 1. Rat khéng t6t  m 2. Khong t6t 3. Binh thudng 4.T6t m5.Rattot

Vé khai thac, xur Iy dir lidu, ciing c6 12,1% y kién danh gia & mirc khong
t6t/rat khong tot co 51,5% danh gia & muc trung binh va 37,4% danh gia &
murc tt va rat tot.

Vé luu try, tong hop dir lidu, ¢6 12,2% y kién danh gid & mirc khong
tot/rat khong tot co 42,4% danh gia & murc trung binh va 45,5% danh gia &
murc tdt va rat tdt.

V& dir liéu dau vao phuc vu cho cong tac du bao thi truong lao dong, da

s0 st dung s0 liéu khao sat ctia trung tdm hodc so li€u thu thdp tir cac website
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tuyén dung (chiém 76%), trong khi d6 kha it sir dung cac sd liéu tir diéu tra

théng ké ctua Cuc/Tong cuc thdng ké.
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Hinh 3.6. Dir liéu diu vao phuc vu cdng tac du bao

76.0 76.0 76.0
80.0

/0.0 56.0

60.0

50.0 40.0

40.0

30.0

20.0

10.0

0.0
S6 lidu khao S6 liéu diéu SO liédu bdo SO liéuthu  S& lidu két
satcla  trathdngké cdo thong ké thap tir cac hop
Trung tdm  Cuc/Téng website/DN
cuc Théng tuyén dung
ké lao dong

Két qua khao sat cho thiy, hién tai d3 c6 mot s6 Co s Dit liéu (CSDL)
duoc thiét 1ap ¢ Tong cuc Théng ké, Bo Lao dong - Thuong binh va Xa hoi,
B6 Gido duc va Bao tao, BO N6i vu... tuy nhién cac CSDL nay chua dap ung
dugc nhu cu phan tich dy bao TTLD qudc gia, ké ca & phuong dién ndi dung
thong tin dir lidu 1an phuong dién cong nghé. Hé théng thong tin va CSDL
tai cac Bo nganh dja phuong st dung cac cong nghé rat da dang (luu trit dang
Excel, sit dung h¢ quan tri CSDL MySQL, Oracle, SQL server)... Cu thé cac
CSDL nay chu yéu duoc xdy dung mé hinh quan hé, vi vay n6 chwa phu hop
cho viéc chiét xuét thong tin dir 1iu phuc vu cong tac phan tich va du bao.
3.3. Thuc trang ngudn nhén lyc thywe hién trong cong tic dw béo thi
truwong lao dong

Qua khao sat thay rang ngudn nhan luc lam cong tac du béo ndi chung
va cong tac du bao TTLD noi riéng vira rat thiéu va rat yéu. Hau hét cac don
vi duge khao sat déu khong c6 bd phan chuyén trach cho cong tac du bao
TTLD. Cong tac du bao TTLD va nghién ctru thi trudong lao dong vé 1au dai
doi hoi tinh chuyén nghiép cao ca ¢ cap trung wong va dia phuong. Dé khic
phuc tinh trang nay can thiét phai c6 chuong trinh dao tao lau dai va bai ban
trong d6 hinh thirc dao tao qua céng viée 13 quan trong nhat.

O nhitng co quan di tng dung phuwong phap luan khoa hoc dé thyc hién du
bao TTLD thi hoat dong dy bao chua thuong xuyén va chua co tinh hé thong.
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Cu thé, hién nay c6 khoang 72,7% trung tim DVVL tham gia khao sat c6 bo
phan thuc hi¢n cong viéc du bao TTLD, voi ) luong binh quan mdi trung

tam c6 khoang 2,36 nguoi thuc hién cong viéc nay.

Hinh 3.7. Ty 1€ trung tam DVVL c6 thuc hién cong viéc du bao
TTLD

= C6 = Khoéng

Mic du véi sd luong nhan sy phuc vu c6 cong tac du bao TTLD cling
khé cao nhung theo danh gia cia céc trung tam DVVL, mirc d§ dap trng cong
viéc du bao TTLD tur sb lugng nhan sy nay chua dap img dugc cong vige lén

dén 88% va chi c6 12,0% dap tng dugc cong viée du bao, mot ty 1¢ kha thép.

Hinh 3.8. Mirc d§ dap wng cong viéc dw bao TTLD tir s6 lrgng nhén
lwe du bao tai TTDVVL

120

m C6 = Khong

Vé 1y do trong sd 27,3% sb trung tim DVVL khong c6 bo phan du bao, co

dén 94,7% khong c6 nhan luc dé thuc hién cong viéc du bao; 73,7% thiéu
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cac co s& dit liéu dé thuc hién; 42,1% cho rﬁng ngu(‘A)n luc tai chinh khong
dam bao va chi ¢6 5,3% do dia phuong khéng c6 nhu cau thyc hién cong tac
du bao TTLD

Hinh 3.9. Ly do khong ¢6 by phian du bao

94.7
100.0

90.0

80.0

70.0

60.0

50.0 42.1

40.0

30.0

20.0 10.5

5.3
10.0

0.0
Diaphwong  Khongcé  Ngudn lyctai Thiéu co s& Khac
khong c6  nhan lycthyc chinh khong  di liéu dé
nhu cau hién dam bao thwe hién

73.7

Vé chét lugng nhan luc thuc hién cong tac du bado TTLD, theo két qua
khao sat tai cac TTDVVL cho thiy 30,3% danh gid nhan lyc nay & mirc
khong t6t, 42,4% danh gia & mirc trung binh, 15,2% danh gia ¢ mirc t6t va
12,1% danh gia & muc rat tot.

3.4. Thuc trang vé cong tac tb chire ’ ) )
Vé két qua va img dung, chuyén giao két qua du bao, da s6 cac y kién

danh gia viéc chuyén giao két qua du bio ¢ mirc trung binh, chiém 63,6%,
6 24,2% danh gia & mirc tot hodc rat tot con 12,1% danh gia & muc khong
tot.

Vé t6 chure thuc hién, da sd céc v kién danh gia viéc thuc hién & muc
trung binh, chiém 54,5%, c6 30,3% d4nh gia & mirc tot hodc rat tt con 12,1%
danh gia & muc khong t6t va 3,0% danh gia & murc rat khong tot.

Phdi hop cac b, ban nganh c6 lién quan, két qua twong tu khi da sé cac ¥
kién danh gia su phdi hop cac bd, ban nganh c6 lién quan & muc trung binh,
chiém 36,4%, c6 30,3% danh gia & mic tot hodc rat tot con 30,3% danh gia

& murc khong t6t va 3,0% danh gia & muc rat khong tot.
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Hinh 3.10. Panh gia thwe trang vé cong tac té chirc dw bao TTLD

K&t qua va &rng dung, chuyén giao két qud 121 63.6 21.2
dy bdo

T6 chirc thye hién cdng viéc du bao

Sy phéi hop céc bd, ban nganh cé lién quan

0% 20% 40% 60% 80% 100%

B 1. Rat khong t6t 2. Khéng tét 3. Binh thudng 4.T6t MW5.Rattot

Nguon tai chinh (dau tu ban dau, kinh phi duy tri, van hanh), két qua
khao sat cho thiy da sb cac y kién dénh gia ngudn dau tu ban dau, kinh phi
duy tri va van hanh mé hinh dy bao ¢ mirc khong tét, chiém 39,4%, c¢6 30,3%
danh gia & muc trung binh, c6 15,1 danh gia & mirc tot hodc rat tot nhung

cling c¢6 15,2% danh gia & murc rat khong tot.

N
A

3.5. Panh gia mirc d dap ng ciia hé thong hién hanh ddi véi yéu cau
ciia vi¢c d6i méi cong tic dw bao TTLD trong boi cinh chuyén ddi so
Nhéan lyc thuc hién

Hién nay do khong td chure thanh cac don vi (Trung tdm, Vién) co6 chuc
nang chuyén vé phan tich, du bao thong tin TTLD2 nén cong tac dao tao,
nang cao niang luc cho can bd chuyén lam dy bao TTLD han ché. Panh gia
chung cho thay, hién nay cic cdn bd & cac co quan, to chirc lam cong tac du
bao thong tin thi truong lao dong yéu ca vé kién thirc kinh té vi mo, kién thirc
nganh kinh té, kién thic thi truong lao dong va théng ké lao dong ciing nhu
cac k¥ nang phan tich thi truong lao dong, k¥ nang van dung va st dung cac
phuong phap, mé hinh dy bao cung- cau lao dong, k¥ ning phan tich cac gia

dinh (kich ban) va xtr ly $6 liéu.....Thém vao do, doi ngii can by du bao con

2Truée nam 2013 BLDTBXH c6 Trung taim Qudc gia vé Du bao va thong tin thi truong lao dong
(thude Cuc Viée 1am. Tir nam 5/2013 doi thanh Trung tim Qudc gia vé Dich vu viéc lam véi chirc
nang chinh 1a dich vu viéc lam, khong phai vé thong tin, dy bao TTLD; B9 Gido duc va Dao tao
trudc day co Trung tam Phan tich, du bido nhu cAu nhan luc thudc BO, tir nam 2015 chuyén thanh
Trung tdm thudc Vién Khoa hoc Gido duc.
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thiéu cac k§ ning mém quan trong nhu 1am viéc nhém va thao ludn van dé,
hop tac va thuyét phuc hop tac, khai thac dit liéu va phan tich dit liéu.
Nhitng kho khin chii yéu mic phai trong qué trinh thue hién cong tic phan
tich du bao nhu: Thiéu nhan luc, 90%; Nhan luc ¢ trinh do chua dap
trng/chua phi hop yéu cau, 90%; Co s& vat chat: 100%; Kinh phi: 100%; Co
sO dit liéu, thong tin thi trudng lao dong: 95%; Phan mém xu 1y co s dit lidu:
90%; Nghi¢p vu phan tich du bao: 100%.

Ngudn tai chinh

Do chua c6 co quan chuyén trach dé thuc hién hoat dong du bao mot
cach thuong xuyén va bai ban nén thiéu kinh phi thuong xuyén dé hoat dong,
thiéu kinh phi dé t6 chirc diéu tra cau lao dong nén chat luong dy bao con
nhiéu han ché, dic biét néu mudén phan tich siu vao cac nganh, nghé thi can
phai c6 ngudn lyc dé thuc hién khao sat, danh gia.

Thiéu kinh phi dé thuc hién cac hoat dong dao tao, nang cao k¥ nang, kién
thirc cho ngudi lam cong tac du bao. Viéc sir dung, van hanh cdc mo hinh du
bao thudng gan lién voi cac phan mém, tuy nhién kinh phi dé duy tri mua va
nang cap cac phan mém theo dinh ky con han ché.

Cong tac to chirc

Viéc du bao dang dugc thuc hién boi rat nhiéu co quan/té chuc khac
nhau trai dai theo cap d6 quan 1y 1an loai hinh t6 chirc. Theo chirc ning nhiém
vu cua cac Bo nganh, du bao cau lao dong do cac co quan don vi thudc bg,
nganh quan 1y nha nuéc, tuy theo chirc ning nhiém vu duoc phan cong, tién
hanh theo dinh ky. Nhung xuat phét tir nhu cau cong viéc, cac cap quan 1y
(vi du nhu UBND céc tinh/thanh phd), cac don vi su nghiép (trudng dai hoc,
co s¢ dao tao, vién nghién curu), hay cac t6 chure quéc té, td chuc xa hoi nghé
nghiép trong va ngoai nudc ¢ Viét Nam (WB, ILO, Manpower, Hiép hoi Dét
may....) cling tién hanh hoat dong nay tily theo yéu cau va tinh chat cong viéc
doi hoi.

Co ché phdi hop td chuc thuc hién du bao chwa gin két, thong nhét theo
phan cong chirc nang nhiém vu (theo cip quan 1y va pham vi phu trach) giira
cac to chirc v6i t6 chire (gitta Bo/nganh ndy véi cac Bo/Nganh hoic dia
phuong), va giira cac co quan trong cing mot to chirc, ma vé co ban 1a theo

tinh chat ca nhan riéng 1¢ (dua trén uy tin khoa hoc, trinh d6 chuyén mén

123



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

hodc quan hé ca nhan) thudc cac don vi ¢6 chlrc ndng nhi¢ém vu thuc hién dyu
bao.

4. Pé xuat doi méi cong tac du bao thi trwdng lao dong trong bdi canh
chuyén doi s6

Xay dwng hanh lang phdp Iy cho viéc ning cao chit lwong cong tic duw bdo
- Ra so4t hé thdng vin ban quy pham phap luat lién quan dén viéc trién khai
thue hién cong tac du bao; tir d6 khuyén nghi nhirg van dé con thiéu can bd
sung hodc nhitng van dé bat cap can stra doi dé nang cao chat luong cong tac
nay.

- Quy dinh nhi¢m vy dy bao & tam vi md, nhiém vu du bao ctia cac B9, nganh
tham muu cho céc cdp lanh dao Pang va Nha nudc trong hoach dinh chinh
sach;

- Quy dinh h¢ théng td chirc va trach nhiém cua cac don vi 1am cong tac du
bao cling nhu cac co quan, don vi st dung két qua du bao;

- Xay dung vin ban quy pham phap luét, co ché phdi hop véi cac co quan,
don vi trong viéc thuc hién cong tac du bao;

- Xay dung co ché phdi hop gitta cac co quan lam cong tac du bao véi Tong
cuc Théng ké trong viéc cung cip sb liéu vi mo theo nhiéu linh vure kinh té,
x4 hoi, dau tu, trong qua trinh thuc hién phan tich, du bao;

- C6 co ché phdi hop, to chirc thyc hién dé hinh thanh mang ludi thu thap,
tong hop, xir Iy va cdp nhat thong nhit dit liéu vao co so dit liéu thi truong
lao dong. Cu thé, can xay dung co ché phdi hop gitra cac don vi ¢6 lién quan
nhu B K& hoach dau tu, Bé Gido duc — Dao tao, cac Vién/Hiép hdi nghién
ctru khoa hoc vé thi trudng lao dong dé chia sé thong tin, dit liéu dau vao day
du, khoa hoc, thé)ng nhét phuc vu cho cong tac phan tich du bao;

- Quy dinh co ché phéi, két hop giita cac don vi 1am cong tac du bao va cung
cap két qua du bao cho cac co quan hoach dinh chinh sach ctia Pang va Nha
nudc, dic biét 1a co ché gan két, danh gia, str dung két qua du bao trong qua
trinh ra quyét dinh;

- Quy dinh co ché pho bién thong tin, két qua dy bao ra cong ching;

- Quy dinh co ché bao mat, co ché tiép can thong tin tir cac co quan quan ly
nha nudc va hoach dinh chinh sach cho cac co quan, don vi lam cong tac du

bao;
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- Quy dinh vé chinh sach tuyén dung, dao tao, bodi dudng, dii ngd, st dung...
doi ngli can bd 1am cong tac du bao;

- Co ché huy dong ngudn nhan luc chit lugng cao, cic chuyén gia nghién
cuu, cac nha quan 1y ¢6 kinh nghiém cong tac trong cac linh vuc tham gia
vao cong tac dy béo;

- Quy dinh co ché dau tu dé trién khai thuc hién cong tac du bao...

Xay dung quy trinh dw bdo TTLD phi hop véi boi canh chuyén doi sé gom
cdc buoc:

(1) Xac dinh ndi dung cic vin d& can dy bdo gin véi yéu cau thong tin du
bao phuc vu hoach dinh chinh sich cua cac co quan Pang, Chinh phu va céac
B9, nganh trung wong. Trén co s& chirc ndng nhi€ém vu cla cac co quan va
yéu cau thong tin dy bao & tAm vi mo tham muu cho cic co quan hoach dinh
chinh sach cia Bang va Nha nudc, cac B, nganh trung vong xac dinh noi
dung cac van dé can dugc phan tich, du bao dé giao cho don vi chuyén trach
hodc don vi dau mdi vé cong tac du bao t6 chirc thuc hién.

(2) Phan tich Iya chon phuong phap du bao phi hop véi van dé can duge du
bao; nghién ciru tim hiéu phuong phap du bao;

Viéc lya chon phuong phap du bao phai dugc dua trén nhu cu thong tin du
b&o va noi dung van dé can duoc phan tich, du b4do do cac B§, nganh xac
dinh va giao nhiém vu cho don vi du bao. Phuong phéap luan du bao co thé 1a
phuong phap dinh tinh, dinh lugng hoic két hop ca hai, va bao gdm ca
phuong phép du bao ngan han, trung han va dai han ciing nhu cho cong tac
canh bao. Phuong phap luan du bao can phu hop véi tinh chét dic thu cua
tung linh vuc.
Nhiém vu nay do céc co quan, don vi thuc hién va co thé két hop véi sy tham
van, hd tro k¥ thuat cia cac vién nghién ctru, trudng dai hoc, chuyén gia hay
don vi nghién ctru doc 1ap.

(3) Thu thap thong tin dit lidu, tién xtr 1y dir liéu nham phuc vu cho viéc xay
dung cong cu du bdo theo phuong phap dugc xac dinh

Can ctr vao ndi dung van d& can duoc du bao va phuong phap du bao duoc
Iira chon va nghién ctru, tim hiéu dé thu thap thong tin, dit liéu. Cac thong
tin, dir liéu phuc vu x4y dung cong cu du bao thong thuong cha yéu duoc

chiét xuét tir hé thdng thong tin va co s& dit liéu phuc vu cong tac dy béo.
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Trong trudng hop chua xay dung duoc hé thong nhu vy hodc hé théng chua
chtra du cac thong tin, dit liéu can thiét thi cAn phai thu thap thong tin, dit liéu
tir nhiéu ngudn khac va khi d6 vén dé chia sé, trao d6i thong tin, dit liéu giira
cac don vi lam cong tac du bao dugc dat ra.

Noi chung cac thong tin, dir liéu déu phai dugce tién xtr 1y trude khi dugce st
dung dé xay dung cong cu dy bio.

(4) Lya chon va nghién ciru khai thac sir dung phan mém tin hoc hd tro viéc
xay dung cong cu (m6 hinh) du bao

Hién tai c6 kha nhiéu phén mém tin hoc hd tro xay dung mo hinh dy bao.
Tuy thudc vao nodi dung van dé dy bao va phuong phap luan dy bao dé lya
chon phan mém tin hoc hd tro xdy dung mo hinh dy bao phu hop va nghién
ctru str dung cac chirc nang ciia phan mém nay.

(5) Tién hanh xay dung coéng cu du bao theo phuwong phap di dugc xac dinh
trén tap thong tin, dir li€u dugc tién xur 1y, lam sach va danh gia chép nhan
cong cu du bao.

Viéc xay dung cong cu (md hinh) du bao cho nhiing van dé nao d6 dugc thuc
hién theo phuong phap luan du bdo trén tap thong tin, dir liéu da duoc tién
xu ly, 1am sach, va voi sy hd trg ctia phén mém tin hoc di duogc nghién ctu
khai thac sir dung.

Pé danh gia chap nhan cong cu (md hinh) du bao can kiém tra xem sai s6 ctia
két qua dy bao so v6i thuc tién c6 duge nhu mong mudn khong va két qua
du bao c¢6 phu hgp véi linh vyc chuyén moén cua du bdo khong. Cong cu du
bao duoc chép nhan s& dugc st dung dé du bao va phan tich cac yéu td tac
dong dén két qua du béo.

Nhiém vu nay do cac co quan, don vi thuc hi¢n va thong thudong ban dau can
c6 su tham gia, hd trg k¥ thuat cua cac vién nghién ctru, trudng dai hoc,
chuyén gia hay don vi nghién ctru ddc lap.

(6) Sir dung cong cu (md hinh) du bao dugc xay dung dé dy bao va phén tich
chinh sach.

Diéu quan trong trong cong tac du bao khong chi ¢ viéc dua ra két qua du
bao chinh xac ma quan trong hon d6 13 tim ra nguyén nhan dan dén nhiing

thay d6i nhu vay dé phan tich va dé xuat duoc chinh sach phu hop.
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K¥ ning st dung cong cu dy bao va phan tich, dé xut chinh sach thuc té 1a
cong viée rt quan trong ctia ngudi lam cong tac du béo.

Nhiém vu nay do can bd du bdo cia cac co quan, don vi thuc hién. Thoi gian
dau nén co su tham gia, hd trg k¥ thuat cua chuyén gia giau kinh nghiém.
(7) B6 sung, uéc luong lai hodc cai tién, phat trién cong cu du bao.

Cong cu (mo hinh) du bao dugc danh gia la cho két qua du bao chinh xac va
pht hop véi linh vue chuyén mén cua du bao thuong chi dung vao thoi diém
n6 dugc xay dung, dinh ky theo thoi gian can cap nhat thém thong tin, dir
liéu va udc luong lai cong cy (mod hinh) du bao. Trong truong hop linh vuc
can dy bao c6 nhiéu thay di thi cin phai nghién ctru thay ddi cdu tric mo
hinh du bao cho ph hop va khi d6 van dé cai tién, phat trién cong cu (mo
hinh du bao) da duogc dat ra.

Thanh cong hay thét bai cia viéc xay dung hé thong cong cu du bao phu
thudc rat 16n vao kha nang thuc hi¢én nhiém vu nay cua doi ngli can bd du
béo trong mdi co quan, don vi lam cdng tac du bio.

Vé md hinh, phwong phap du bio thi trwong lao dong

Pé dam bao mo hinh du béo duge theo cidc muc tiéu dit ra va dam bao tinh
Iy thuyét vé du béao TTLD, phat trién theo mot sb cac ndi dung sau:

+ Dua yéu t6 thay doi khoa hoc, cong nghé; yéu té vé thay doi nang sudt lao
déng vao mé hinh. Do trong mé hinh ting truong, yéu t6 khoa hoc cong nghé
1am ting GDP, dan dén 1am ting cu vé gia tri san xuét va theo md hinh nay
s€ lam tdng vi¢c lam, nhung mat khac vi¢c ap dung khoa hoc k¥ thuat s€ giup
lam ting ning suat lao dong trong cac nganh, va viéc lam giam.

+ Phdn tich thay doi vé cong nghé san xudt bang cach phdt trién mé hinh dy
bdo ddng. Nghia 1a mo hinh c6 xem xét t6i sy thay doi vé co cdu san xuat
hang hoéa, day ciing 1a cach thirc dé du bao cau lao dong trudc sy thay doi vé
khoa hoc k¥ thuat trong tirng nganh.

+ Xady dung néi dung dw bdo cau lao déng doi véi nhém nghé; nhém CMKT;
nhém vi thé. Tich hop, phan tich tdc dong va du bao su thay ddi cua tiéu dung
cudi cung (chi tiéu ho gia dinh, chi tiéu chinh phu, dau tu, xuat khau-nhap
khau,..), su thay d6i vé cong nghé dén cau lao dong theo nhém nghé, nhoém
CMKT, vi thé.

127



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

+ Xdy dung néi dung dir bdo cau lao déng doi véi nhém nghé trong cdc
nganh; nhém CMKT trong cdc nganh; vi thé trong cdc nganh.

Vé t6 chirc thu thap, cip nhat, lwu trir, tdng hop dir liéu vé thi trudng
lao dong

Céc hé théng thong tin va co s& dit liéu phuc vu cong tac du bao trong cac
linh vyc dugc xay dung dya trén nhu cau can duoc phan tich, du bao trong
tung linh vyc cling nhu phuong phap luan du bao dugc st dung.

Viéc xay dung cac h¢ théng nay duogc thyc hién trén co s& hoan thién, bo
sung, phat trién hé thong thong tin va co so dit liéu phuc vu cong tac diéu
hanh tac nghi¢p & nhitng don vi chuyén lam cong tac du bao hodc & nhiing
don vi ¢6 chtrc ning chuyén san xudt va/hoic cung cdp thong tin, dir liéu
phuc vu cong tac phan tich, du bao.

Hoan thién céc co sé dir li¢u: ngudi tim vi¢c — viée tim nguoi, bao hiém that
nghiép, co so dit lidu vé quan 1y lao dong, co sé dit liéu bao cao hanh chinh
dé tong hop céc thong tin;

Tang cudng co ché chia sé dir liéu gitta cac b, ban, nganh veé: kinh té nhu
tdc do tang truong GDP theo quy, nim, nganh, dja phuong; co sé dit liéu vé
dau tu trong nudc cling nhu dau tu nuée ngoai tai Vi¢t Nam; co s¢ dit licu vé
bao hiém xa hoi; co s& dit liéu vé doanh nghi¢p; co s¢ dir liéu thué; co so dir
lidu veé lao dong viéc lam; dir ligu vé tuyén sinh, tbt nghi¢p ra truong hang
nam cua ca hé théng Gi4o duc dao tao va Giao duc nghé nghiép...

Tang cuong diéu tra, nghién ctru thi truong lao dong theo nganh, linh vyc,
bao dam thong tin, s6 liéu dau vao dong bd, day du cho hoat dong phan tich,
du bao. Pong thoi ting cudng hoc héi, chia sé kinh nghiém cta cac nudc
trong khu vuc va trén thé gioi.

Viéc trién khai xdy dung cac hé théng néi trén con can dugce xem xét trong
moi lién hé trao d6i thong tin, dir liéu va két qua du bao giita cac don vi lam
cong tac du bao trong cac linh vuc va can phai dong bg, dugc 16ng ghép véi
chuong trinh xay dung chinh phu dién tr & Viét Nam.

Céc hoat dong chil yéu bao gém:

(1) Xac dinh ndi dung thong tin, dit liéu can dugc thu thap nhim phuc vu du

bao nhiing van dé da duoc xac dinh;
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(2) Xac dinh hé thdng cac chi tiéu, chi sb hodc phuong phap do luong dinh
luong, dinh tinh cac thong tin dit liéu can duoc thu thap. Xac dinh nguén san
sinh, cung cap cac thong tin, dit liéu can dugc thu thap;

(3) Xac dinh phuong thtrc thu thap thong tin, dir liéu, trong d6 bao gém ca
viée xac dinh ndi dung, co ché, phuong thirc trao d6i, chia sé thong tin, dir
liéu phuc vu cong tac du bao vdi co quan don vi khac;

(4) Ciing cd, hoan thién va phat trién hé thong thong tin va co so dir lidu tai
mdi co quan, don vi lam cong tac du bao dé c6 thé thu thap, luu trir, téng
hop, xtr 1y, phé bién thong tin, dir li¢u phuc vu cong tac du bdo & cac co quan,
don vi lam cong tac nay;

(5) T6 chtrc thu thap thong tin, dit liéu va cap nhat vao hé thong thong tin va
co s¢ dir li¢u, trong d6 bao gff)m viéc kiém tra, hiéu chinh, 1am sach dir liéu
trude khi cap nhat vao hé théng;

(6) Khai thac sir dung va quan 1y van hanh hé thong thong tin va co so di
li¢u phuc vu cong tac du bao.

Pbi v6i cac thong tin, dit liéu khong mang tinh chat dic thi va co thé dugc
dung chung cho céc co quan don vi lam cong tac du bao TTLD s& dugc thu
thap, luu trit, quan 1y trong Trung tdm tich hop dit liéu qudc gia.

Vé nhén lye thue hién

Can xay dung doi ngii can bd c6 ning luc 1am cong tac thong tin va du bao
nhu cau lao dong cho cac Bo, Nganh. Nang cao trinh d6 cho can bo lam cong
tac du bao qua cac khoa dao tao, tap huén dai han hodc ngén han trong nudc
va qudc t&, dong thoi phdi hop voi cac t6 chire, chuyén gia quc té trong thuc
hién phan tich, xay dung m6 hinh du bo thi truong lao dong phu hop voi
diéu kién Viét Nam, dic biét 1a mé hinh du bao nhan luc cé trinh d6 duogc
ddo tao. Nhiéu md hinh hién nay dang st dung thuc hién khé phuc tap, sb
chuyén gia trong nudc hiéu biét va co thé str dung mo hinh nay khong nhiéu,
vi vay phai thué chuyén gia nudc ngoai dé xay dung va chuyén giao cong
nghé xay dung mé hinh cho Viét Nam, din dén t6n kém nhiéu vé kinh phi
thuc hién va khong chu dong trong thuc hién.

Nang cao nang luc, trinh do can b lam cong tac phan tich du bao thi trudong
lao dong thong qua cac chuong trinh dao tao dai han, bai ban trong va ngoai

nuée vé du bao thi trudng lao dong. Dong thoi, xay dung doi ngii cac cong

129



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

tac vién 1a cac chuyén gia ddu nganh vé linh vuc lao dong, viéc lam va thi
truong lao dong vira dé tin dung nhitng kién thirc, kinh nghiém thuc té cua
chuyén gia vira 1a co hoi hoc hoi, nang cao kién thirc tmg dung thyc té cua
cac can bg trong don vi.

Té chirc cac 16p tap huin, cic chuyén di cong tic dén cac nudce trong khu vuc
va trén thé gidi co nhiéu kinh nghiém trong linh vic phan tich dy bao va mo
hinh, phwong phép, cach thirc trién khai phu hop véi Viét Nam dé hoc hoi,
trau doi nang cao trinh d6 cua céan bg.

Thué cac chuyén gia c6 kinh nghiém trong phan tich dy bao thi truong lao
dong, thong ké, phan tich thi trudng lao dong ... giang day va truc tiép thuc
hién cac cong tac chuyén mon.

D01 ngii can bd 1am cong tac dy bado duoc dao tao k§ nang quan tri co so di
liu.

D01 ngti can b thu thap, diéu tra, khao sat dé nhap s6 liéu, cap nhat thong tin
dir lidu vao hé thong duoc dio tao chuyén mén va k¥ niang vé thong ke, t6
chirc diéu tra, nhap va xu ly s6 liéu.

Doi ngii can bd 1am cong tac thong tin va du bao nhu cu lao dong c6 nhiém
vu khai thac dir liéu dé dua ra cac san pham thong tin va két qua du bao &
cip qudc gia, dia phuong, theo nganh, theo nghé, trinh d6 dao tao. Noi dung
dao tao cho d6i ngil can bd nay tap trung vao phuong phap luin vé du bao
cau lao dong; cac mo6 hinh dy bao cau lao dong.

Viéc dao tao noi trén duoc thuc hién bé“mg nhiéu hinh thirc khic nhau nhu
dao tao tai chd va md rong hop tac qudc té nham dao tao can bo; dong thoi
¢6 co ché st dung chuyén gia, tu van qudc té dé dao tao cho doi ngii can bo
lam cong tac du bao theo hinh thirc hoc qua cong viéc.

Céc co quan chu tri va tham gia thyc hién du bao nhu cau lao dong duoc dao
tao & Viét Nam con thiéu kinh nghiém ca vé 1y thuyét va thyc tién. Thuyc té
hoat dong trong nhitng nam qua cho thay day 1a mot linh vuc nghién ctru con
gap nhiéu kho khan ca vé nhan luc va vat luc, vi vay mong mudn nhan duoc
su quan tAm chia sé nhiéu hon cta cac co quan thong ké, du bao kinh té - xa
hoi, dac biét sy quan tdm chi dao va tao diéu kién cta cac nha 1anh dao va

quan 1y céac cap, cac co quan quan ly nha nudc vé ké hoach, thong ké, lao
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dong, gido duc, tai chinh va cac nganh kinh té. Kién toan td chuc cac don vi
va nang cao nang luc ddi ngii can bg lam cong tac du bao

(1) Khao sat, thong ké ngudn nhan luc c6 thé trién khai thue hién cong tac du
bdo trong cac co quan nha nudc va trong cac Vién nghién cuu, Truong dai
hoc, tir d6 x4c dinh duoc sb luong va danh gia chét lugng do1 ngli can bd lam
cong tac du bao.

(2) Trén co s¢ nhiém vu dy bao TTLD va sb luong, chat luong cua doi ngil
can b lam cong tac dy bao hién co, xac dinh nhu cau, yéu cau dao tao nguén
nhan lyc thyc hién cong tdc dy bao theo tung giai doan 5 nam va xay dung
cac giai phap dao tao, bdi dudng doi ngii can bo nay.

(3) Xay dung Pé an kién toan td chirc cac don vi va doi ngii can b) lam cong
tac du bao, bao gom ca viéc xay dung ché do st dung hop 1y va dai ngo thoa
dang d6i voi doi ngil nay.

(4) Xay dung va thyc hién dy an tdng cuong nang luc cho cac co quan, don

vi 1am cong tac phan tich du bao dé nang cao chat luong cong tac nay.
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Vé ngudn Iwe tai chinh

Tang cuong dau tu, bd tri kinh phi cho hoat dong du béo thi trudng lao dong,
nang cao ning lyc Trung tim Qudc gia vé dich vu viéc lam.

Hinh thanh ché db tai chinh dé hd tro cac can bd 1am cong tac du bao, dé huy
dong cac chuyén gia trong va ngoai nudc trong viéc thuc hién phan tich, du
bao thi truong lao dong.

Viéc phan bé kinh phi cho hoat dong phan tich du bao can thuong xuyén, kip
thoi dé chu dong dé ra cac ké hoach hoat dong trong nam, tranh sy bi dong,
cho doi anh huong dén hiéu qua caa cong tac chuyén mon.

Can bd sung kinh phi cho cac nghién ctru, diéu tra khao sat theo chuyén dé
cta ting nganh, nghé, linh vuc cu thé, di sdu dén cdp ving/dia phuong dé
phuc vu cho du bdo cung — cau lao dong.

Vé diéu kién, trang thiét bi lam viéc

Trong thoi gian tdi can tap trung dau tu nghién ctru trang thiét bi hién dai,
chét luong dé phuc vu cong tac du béo, trong d6 chii trong dén dau tu phan
mém théng ké — du bao chinh théng, cap nhat dé 1am co s, cong cu phuc vu
du bao.

Pau tr moi, nang cip phan mém théng ké — du bao chinh théng dé str dung
hiéu qua tat ca cac chirc ning trong phan mém, nang cao chit lwong phan tich
- du bao.

Pau tu may moc thiét bi cau hinh cao, dé thuan loi chay cac phén mém méi,
khdi luong dir licu 16n, phuc vu tdt viéc thuc hién du bao theo huong tiét
kiém thoi gian, cong suc.

Vé cong tac to chire thue hién

Bd Lao dong Thuong binh va Xa hgi, 1a don vi chiu trach nhiém thu thap,
xay dung hé théng thong tin vé nhu cau lao dong clia ca nude, cua dia phuong
dua trén dit liéu duoc cac don vi ddu moi chuyén vé; tién hanh du bao nhu
cau lao dong ¢ cap qudc gia va 2 thanh phd 16n (Ha No6i, H6 Chi Minh) theo
nganh, nghé, trinh d6 chuyén mén k¥ thuat; chi tri, phdi hop chit ché véi cac
don vi ddu mdi tai cac don vi thude Bo va dia phuong trong viéc quan tri va
duy tri hé thdng thong tin; huéng dan, hd tro cac don vi vé phuong phap xay

dung hé thng thong tin va tién hanh du bao nhu cau lao dong.
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Hinh thanh mang luéi cac don vi dau mdi tai BO LDTBXH va tai dia phuong
v6i nhiém vu: thu thap, tong hop, nhap sd liéu thong qua hé théng phin mém
dung chung qua mang; thuc hién nhiém vu thong tin va du bao nhu cau lao
dong trong pham vi cia B6 va dia phuong.

X4y dung vin ban quy pham phép lut quy dinh vé cong tac thong tin va du
bao nhu cau lao dong & cap qubc gia va dia phuong dé dam bao cho cong tac
thong tin va dy bao nhu cau lao dong tai cac cép duoc thuc hién mot cach
hiéu qua.

Xay dyng va ban hanh co ché phdi hop va phan cong nhiém vu giita cac don
vi thuc hién va cac don vi dau mdi tai dia phuong. Trong do, xac dinh rd don
vi diéu phdi cac hoat dong ctia dé an va ché tai xir Iy ddi voi cac chu thé tham
gia, bao dam c6 du tham quyén dé chi dao cc hoat dong va co cac ché tai du
manh dé xir 1y cac don vi khong hoan thanh chirc nang va nhiém vu cia minh

cling nhu khen thudng cac don vi hoan thanh xuat sac nhi¢ém vu ctia minh.
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POI MOI CONG TAC DU BAO THI TRUONG LAO
PONG TRONG BOI CANH CHUYEN POI SO TAI

VIET NAM

TS. Lam Vin Son

Tém tit. Bai bdo sé tém tdt thuc trang cong tac dw bao thi truong lao

dong cua Viét Nam trong nhitng nam vira qua, tw do phan tich danh gia va

dwa ra cdc giai phap, phuwong huwong d6i méi cong tac dw bdo thi truong lao

dong trong boz canh chuyén doi sé tai Viét Nam hién nay. Mot s ndi dung

dinh hudng can déi méi nhu: i) mé hinh, phirong phép dy bdo thi trirong lao

dong; ii) Pé6i mdi vé 16 chire thu thdp, cdp nhat, luu trit, téng hop dir liéu vé

thi triong lao ddng; iii) Poi méi vé nguon nhdn lec thye hién, iv) vé nguon

liee tai chinh; v) vé t6 chire thuce hién; vi) Co ché phéi hop cdc bé, ban nganh
cé lién quan.

Tir kho4: P6i méi cong tac dw bao, thi truwong lao dong, chuyén ddi so

1. Gidi thi¢u

Nghi quyét Pai hoi XII da dat ra van dé vé vai trd quan trong cua khoa
hoc cong nghé va diéu d6 dugc khang dinh rd hon trong nghi quyét Pai hoi
XIII. Trong d6, quan diém phat trién nhanh va bén viing dua vao khoa hoc
cong nghé, d6i moi sang tao va chuyén doi sé 13 wu tién sé mot. Chinh phu
dé phé duyét chuong trinh chuyén ddi s6 qudc gia dén nim 2025 dinh hudng
2030 (Quyét dinh s0 749/QD-TTg cta Thu tudéng Chinh phu), trong do dac
biét uu tién mat so linh vuc can chuyén ddi s6 manh mé&, dan dit hang dau
nhu gido duc, y té, tai chinh ngan hang, giao thong van tai, nang luong mai,
tai nguyén moi truorng, san xuat nong nghiép.. . Néu qua trlnh chuyen d6i sd
thanh cong c6 thé s& 1am cho mot sb nganh nghé bién mat trong tuong lai,
dac biét nhitng nganh nghe mang tinh chét 1ap di lap lai, & trinh d0 k¥ nang
thap thi s& bi thay thé.

Thong tin du bao thi trudng lao dong trong bdi canh chuyén doi s 1a
rat 1om, song thuc té hién nay & Viét Nam vi¢c tinh todn va chia sé thong tin
du bao gilra cac co quan/té chtrc, co s¢ dao tao va doanh nghiép con rat han
ché. Cac co quan thong ké, du bdo chuyén mén chua dwa ra phuong phép,
mo hinh t6i vu trong bdi canh méi va do vy chua c6 két qua du bao thuyét
phuc. Céac nha quan Iy/hoach dinh chinh sach thiéu cac thong tin du bao c6
d6 tin cay cao dé xay dung cac chinh sach/chién luoc lién quan dén lao dong-
viéc lam-thi truong lao dong-dao tao ca trong ngan, trung va dai han phi hop
v6i yéu cau phat trién kinh té-x4 hoi ctua dat nude va/hodc tinh/thanh phd.
Céc co so dao tao van chua co duoc cac thong tin du bao vé cau lao dong dé
xac lap cac chuong trinh dao tao phu hop véi nhu cau ciia doanh nghiép, qua
d6 giam thiéu tinh trang mat can ddi trén thi truong lao dong; cac co s dich
vu viéc 1am, ngudi st dung lao dong va ban than ngudi lao dong con mét
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nhiéu thoi gian, chi phi dé c6 thé “gip g&” dwoc nhau trén thi truong lao
dong.

C6 nhiéu nguyén nhan dan téi nhimg han ché trén, nhu khong day du,
chinh xac, phu hop va san co cua so lidu dau vao phuc vu cho cong tac du
béo; thiéu mot mo hinh du bao phu hop va c6 dd tin cdy cao; nang lyc cua
d6i ngii nhan luc 1am cong tac dy bao va cac diéu kién dam bao dé thuc hién
du béo thi truong lao dong & nudce ta hién nay con nhiéu han ché, dan dén két
qua du bao khong dam bao tinh khoa hoc; ngudn luc tai chinh (kinh phi) danh
cho cac hoat dong lién quan dén dy béo con han hep va chua thuc sy c6 co
ché phdi hop hoat dong c6 hiéu qua giira cac ca nhan va to chire trong thuc
hién du bao, cong bd va chia sé thong tin dur bao vé thi trudng lao dong, nhat
1a trong bdi canh chuyén d6i 6 dang dién ra manh m& nhu hién nay.

Dé phu hop véi bdi canh chuyén doi so can phai c6 giai phap d01 moi
cong tac du bao thi truong lao dong. Mot sé ndi dung dinh hudng can doi
m&i nhu: i) mo hinh, phuong phap du bao thi trudng lao dong; ii) P6i moi
vé to chirc thu thap, cap nhat, luu trir, téng hop dir liéu vé thi truong lao dong;
111) Doi méi vé nguén nhan luc thuc hién; 1v) vé nguén luc tai chinh; v) vé td
chtre thuc hién; vi) Co ché phéi hop cac bg, ban nganh c6 lién quan.

2. Co sé 1y luan
2.1. Chuyén déi sb

Cac chuyén gia cong ngh¢ va kinh té c6 nhiéu nhan dinh khac nhau,
danh gia khac nhau vé chuyén doi s6 (CDS), nhung déu khang dinh CBS 1a
xu thé ¢6 tinh khach quan cua ky nguy€n s6 va khong mot quoc gia nao dimg
ngoai, du d6 1a nude phat trién hay dang phat trién. Theo trang Tech Republic
— Tap chi truc tuyén, cong dong xa hoi danh cho cac chuyén gia cong ngh¢
thong tin (CNTT), khai niém chuyén d6i s 13 “cach st dung cong nghé dé
thuc hién lai quy trinh sao cho hiéu quéa hon ”. Theo Gartner3, CDS 1a viéc
sit dung cac cong nghé sb dé thay d6i mo hinh kinh doanh, tao ra nhimng co
hoi, doanh thu va gia tri maoi.

Microsoft lai cho rang chuyén d6i s 1a viéc tu duy lai cach thirc cac

t6 chirc tap hop moi ngudi, dit liéu va quy trinh dé tao nhitng gia tri méi. Con
theo quan diém cua FPT Viét Nam, chuyén d6i sb trong t6 chirc, doanh
nghiép 13 qua trinh thay doi tir mé hinh truyén théng sang doanh nghiép sb
bang cach ap dung cong nghé méi nhu dir lidu 16n (Big Data), Internet van
vat (IoT), dién toan ddm may (Cloud)... thay d6i phuong thirc diéu hanh, 1anh

3 Gardner, A. (2021, 3 16). BNN Bloomberg. Retrieved from Remote work
listings in U.S. doubled in year, job site finds:
https://www.bnnbloomberg.ca/remote-work-listings-in-u-s-doubled-in-year-
jobsitef-inds-1.157752)

136



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

dao, quy trinh 1am viéc, vin hoa cong ty. Chuyén doi s mang lai nhiéu loi
ich nhur cét giam chi phi van hanh, tiép cin duoc nhiéu khach hang hon trong
thoi gian dai hon, 1anh dao ra quyét dinh nhanh chéng va chinh xac hon nhd
hé thdng bao cdo thong sudt kip thoi. Qua do, hidu qua hoat dong va tinh
canh tranh cua t6 churc, doanh nghiép duoc nang cao.

Chuyén d6i s ¢6 thé duoc hiéu mot cach don gian hon 13 su phat trién
tiép theo cua ng dung cong nghé thong tin véi su xuat hién mot sd cong
ngh¢ mang tinh dot phéa cia Cach mang cong nghiép 4.0. Noi ham cua cong
ngh¢ trong chuyén ddi s6 chinh 1a ung dung, nghién ctru, phat trién, sang tao,
lam chu cong ngh¢ 161, cong ngh¢ tng dung, cong nghé hoi ty, nhitng cong
ngh¢ co vai tro quyét dinh, then chdt dé tao ra céc gia tri moi

Chuyén doi s6 12 viéc st dung dir liéu va cong nghé s6 dé thay d6i mot
cach téng thé va toan dién tat ca cac khia canh cua doi séng kinh té - x3 hoi,
tai dinh hinh cach con nguoi séng, lam viéc va lién hé véi nhau.

Tom lai, chuyén ddi s6 duge hiéu 1a su thay doi trong co cau, to churc
ctia doanh nghiép tir mod hinh truyén théng sang mé hinh hién dai bang cach
ap dung cong nghé madi va hi¢n dai nhu: dit li€u 16n (big data), Internet van
vat (Iot), dién toan dam may (Cloud) hay cic giai phap hod trg Marketing
Automation.

2.2. P6i méi cong tac dw bao TTLD trong bdi canh chuyén déi sé

Dé thyuc hién cong tac du bao hi¢u qua, cac td chirc can chd trong dén
nhiéu khia canh khéac nhau. Dau tién, viéc thu thap va dam bao chét luong dir
liéu chinh x4c va day du 1a nén tang khong thé thiéu dé ting mic d6 chinh
xac cua du bao (Dooley & Cohen, 2001). Bén canh do6, viéc ap dung cac cong
cu va k¥ thuat phan tich hién dai, nhu phén mém théng ké hoac thuat toan
hoc may, 1a thiét yéu dé xu Iy va phan tich dir liéu hiéu qua, tir d6 ning cao
kha nang dy bao (Taylor & McSharry, 2018). Ngoai ra doi ngli nhan su cé
chuyén mén va k¥ ning cao trong linh vuc dir liéu va mé hinh thong ké, ciing
v6i viée dau tu vao co sé ha tang cong nghé viing chic s& hd tro hiéu qua
trong cong tac du bao (Bowerman & O'Connell, 1993); (Hanssens et al.,
2001). Cudi cing, quy trinh cai tién lién tuc dua trén phan tich hiéu qua doi
v6i hoat dong du bao trong quéa khir va diéu chinh mé hinh du béo cho phu
hop véi diéu kién thay doi 1a budc khong thé thiéu dé du bao chinh xac hon
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(Armstrong, 2001). Viéc chuan bi cong tic di bao nhu vay s& giup t6i uu hoa

qué trinh du bao, tir d6 hd trg hiéu qua hon trong viéc thuc hién cac du bao.
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- Doi mai cong tac dw bdo
D061 méi cong tac du bao lién quan dén viéc st dung phuong phép, cong

ngh¢ mdi nhu tri tu€ nhan tao hodc hoc may dé cai thién do chinh xac va hiéu
qua cua cac dy bdo. Cac phuong phdp nay gitp ty dong hoa qua trinh thu
thap va phan tich dir liéu, dong thoi cho phép du bao trd nén linh hoat hon va
phan mg tot hon véi cac thay d6i nhanh chéng trong méi truong (Chen et
al., 2023)

P61 méi cong tac du bao trong quan 1y nha nudce va cac linh vie kinh
té - x4 hoi 12 viéc cap nhat va cai tién cac phuong phap, cong cu, va quy trinh
dé nang cao chét luong va do chinh xéc cua viéc du bao. Doi méi nay co thé
bao gém viéc ap dung cic cong nghé méi, st dung dir liéu 16n (big data),
phan tich dir liéu tién tién (data analytics), va mo hinh hoa s6 dé dat duoc
nhing hiéu biét sdu sic hon va dy bao chinh xac hon vé tuong lai.

Céc yéu to cuia d6i moi cong tac dy bao thi trudong lao dong co thé bao
gom:

Cong nghé va dir li¢u: Str dung cong nghé thong tin va tri tué nhan tao (Al)
dé phan tich dir li¢u 16n, nham nim bét cac xu hudng thi truong lao dong mot
cach nhanh chéng va chinh xéac. Viéc st dung cac nén tang du bao truc tuyén
va phan mém chuyén biét c6 thé gitip tu dong hoa va tdi vu héa qua trinh thu
thap va phan tich dir li¢u.

Phuong phap du bao: Phat trién va ap dung cac mé hinh du bao méi nhu mo
hinh kinh té luong, mo hinh hoc may, va mé hinh du bao theo thoi gian thuec.
Céc phuong phép tién tién nay c6 thé gitp du bao chinh xac hon vé co ciu
va chét lugng lao dong can thiét trong twong lai.

Phéi hop giita cac bo, nganh: Tang cudng su hop téc giira cac bo, nganh,
doanh nghiép va cac t6 chirc gido duc dé chia sé thong tin va dit liéu, tir d6
cai thién dg tin cay cua cac du bao.

Tap trung vao k¥ nang tuong lai: Nhan dién cac k¥ nang mdi va ky nang
s& trd nén phd bién trong twong lai dé dao tao va chuan bi ngudn nhan luc
phu hop.

Cap nhat chinh sach: Pam béo ring cac chinh sach vé lao dong va gido duc
dugc cap nhat dé phan anh nhimg thong tin va xu hudéng mdi nhat tir cac dy
bao.
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Hoat dong d6i méi va doi méi trong cong tac du bao dong vai trod thiét
yéu trong viéc ning cao ning lyc canh tranh va hiéu quéa hoat dong cta cac
t6 chirc bang cach ung dung cong nghé va phuong phap méi dé cai tién va
du bao chinh xac hon.

3. Thue trang cong tac dw bao thi truwong lao déng trong bdi cinh chuyén
dodi so

Két qua trinh bay trong phan nghién ctru nay duoc téng hop tir két qua
khéo sat, tham van cong tac t6 chirc hoat dong du béo thi truong lao dong tir
B6 Lao dong Thuong binh va Xa hoi (Cuyc viéc lam, Trung tam Quéc gia
Dich vu Viéc lam...); BO Gido duc (Vién Khoa hoc Gido duc); B K& hoach
va Pau tu (Trung tdm Théng tin va Dy bao Kinh té - X4 hoi Qudc gia, Vién
Chién lugc) va tir cac Trung tAm DVVL céc tinh trong ca nudc.

3.1. Thyc trang cac mo hinh/phwong phap du bao thi trwong lao dong &
Viét Nam

Hién nay ¢ Viét Nam, co quan 4p dung nhiéu phuwong phép va cong cu
du bao TTLD la B§ Lao dong, Thuong binh va Xa hoi (Vién Khoa hoc Lao
dong va Xa hdi, Vién Khoa hoc Day nghé, Cuc Viéc lam); Bo Gido duc (Vién
Khoa hoc Gido duc) va Bo Ké hoach va Pau tu (Trung tdm Thong tin va Dy
bao Kinh té X hoi Qudc gia, Vién Nghién ctru Quan 1y Kinh té Trung uwong)
la nhitng noi cé nhiéu don vi tham gia cong tac du bao phuc vu viéc lap va
trién khai cac hoach phat trién kinh té xa hoi; ngoai ra con c6 mot s6 co quan,
don vi, ca nhan st dung c4c phuong phap nghién ciru phuc vu nhu cau nghién
clru ctia minh. Viét Nam hién chi yéu sir dung 3 phuong phap du bao sau:
Phuong phép can bang tong thé; Phuong phap du bao dya trén mé hinh hi
quy; Phuong phap dua bao theo chudi thoi gian.

Ngoai ra, & mot s6 BO nganh nhu B§ Gido duc va Pao tao c6 cac hé¢
théng thong tin rong khip dwoc xay dung thong qua du 4n SREM: Cung cb
va hoan thién Hé thdng thong tin quan 1y gido duc EMIS (thdng ké gido duc)
va Hé thong thong tin quan 1y nhan sy PMIS. Ca hai hé thdng thu thap théng
tin ndy duoc trién khai dai tra trén khap 63 tinh trong ca nuéc. Bén canh do,
con cac hé thong thu thap thong tin khac nhu: Xay dung hé thdng tiéu chi
danh gia chat luong can bd quan 1y gido duc; Xay dung méi cac hé thong
thong tin quan ly truong hoc (SMIS), Tai chinh (FMIS) va Thanh tra (IMIS).
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Theo két qua khao sat, hién nay chi c6 40% don vi sir dung cac md
hinh/phuong phdp du bao thi truong lao dong, con td1 60% khong st dung
mo hinh/phuong phép du bao nao.

Mot sb phuong phap du bao dang duoc thue hién gdom:

- M6 hinh ARIMA, md hinh kinh té luong
- Phuong phap chuyén gia, Hoi quy tuyén tinh
- Phuong phép dinh tinh, ding ham tuyén tinh
- Phuong phap thu thap s6 liéu truy xuat tir phan mém hd tro nhap
thong tin x&y dung co s¢ dir liéu viéc tim ngudi — nguoi tim viéc.
Tir 46, xir Iy va phan tich cac s6 liéu truy xuat dugc dé xay dung cac biéu
bang, biéu do phuc vu cho cong tac phan tich du bao

Hinh 3.1. Ty 1€ don vi ¢6 sir dung mé hinh dw bao

= C6 = Khong

Thuc té nay cho thdy song song vdi viée xdy dung mét sd kho dit liéu
phuc vu phan tich va du bdo TTLD, can lua chon dugc phuong phap/md hinh
du bao TTLD hién dai nhung pht hop véi thuc tién thong tin sé liéu vé TTLD
cua Viét Nam va phai chu trong dao tao doi ngli nhan lyc lam cong tac phan
tich va du bao TTLD, c6 thé 1am chu va phat trién duoc md hinh dy bao theo
phuong phéap luan da dugc lua chon.

Tuy nhién, viéc ing dung cdc md hinh/phuong phap du bao TTLD hi¢n dai
va tin cdy van con nhiéu thach thirc. Mot sé don vi gap kho khan trong viéc
thu thap dir liéu chat luong va dong nhat tir cac ngudn khac nhau, dong thoi
can c6 sy dao tao va phat trién k¥ nang cho nhan vién vé viéc sir dung mo
hinh va cong cu du bao. Déng thoi, can c6 sy hd tro va hop tac chat ché gitra
céc don vi dé tao ra cac mé hinh du bao nhan luc chinh xac va c6 thé ap dung

trong thuc té hiéu qua.
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Cic tiép can du bao
Trong s6 cac don vi thuc hién du béo thi truong lao dong, co dén
83,3% str dung két hop 2 phuong phap dinh luong va dinh tinh, va c6 8,3%
trung tam st dung phuong phap dinh tinh hodc dinh lugng.
Hinh 3.2. Cach tiép cin phwong phap dw biao TTLD

= 1. Dinh tinh
= 2. Binh lvgng
= 3. Két hop ca 2 phuong phap dinh lwgng va dinh tinh

Panh gia vé cac cong cu phan tich du béo thi truong lao dong, chu yéu
stt dung 2 phan mém chinh 14 excel va stata. Két qua khao st cho thay, chi
c6 7,1% sb trung tdm su dung mo hinh du bdo TTLD st dung stata dé du
béo, trong khi d6 c6 dén 95,6% str dung excel tir mic khong thudng xuyén
trg 1én dé du bao TTLD voi mic d6 rat thudng xuyén 1én dén 39,1%, mirc
dd thuong xuyén la 26,1%, mic do binh thuong 1a 17,4% va khong thuong
Xuyén la 13,0%.

Hinh 3.3. Mirc d sir dung cac cong cu phan tich du bao

Khac | 7 7

R es—— 143
Excel HE 130 [ENIEEENNNTU2610 391
Sas | s
spss | 2 i——
Stata | 7

0% 20% 40% 60% 80% 100%

m 0. Khéng st dung m 1. R4t khoéng thwdng xuyén
m 2. Khong thuwdng xuyén m 3. Binh thuwong

m 4. Thwdng xuyén m 5. R4t thuwdng xuyén

Panh gia vé hién trang st mo hinh/phuong phéap du bao thi truong lao
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dong, két qua khao sat cho thiy khi st dung mot mé hinh/phuong phap dé
du bao chi c¢6 18,2% v kién danh gia & murc tot va rat tot con khi sir dung két
hop nhiéu mé hinh/phwong phap dé du bao con s6 nay 1 30,3%.

Hinh 3.4. Hién trang m6 hinh/phwong phap du bao thi truwong lao dong

100%
80%

60% 48.5 36.4
40%
20%
0% ) .
S dung mét mé S dung két hop nhieu
hinh/phwong phap dé dwmd hinh/phwong phap dé
bao dw bao
® 1.Ritkhong t6t  m 2. Khéng tot 3. Binh thudng
4. Tét 5. R4t tét 9. Khéng lién quan

3.2. Thure trang cong tac to chirc thu thap dir liéu vé thi truong lao dong

Két qua thu duoc tir cac phiéu khao sat di cho thdy mot cai nhin tong
quan rd rang vé tinh hinh hoat dong thong tin va du bao TTLD trén toan qudc.
TAt ca cac co quan va don vi dugc khao sat déu nhin manh sy can thiét cta
viéc thuc hién dy bdo TTLD déang tin cay, dac biét 1a trong dai han (5-10
nam) dé hd tro viéc xay dung chién lugc phat trién kinh té - xa hoi, quy hoach
phat trién nhan luc, lap ké hoach hang nam va du bao ngén han vé TTLD
(theo thang, quy, nim) dé hd trg quan 1y va diéu hanh hiéu qua.

Hién nay Tong cuc thong ké va Bo Lao dong - Thuong binh va Xa hoi
nam giit nhiéu thong tin vé hé thong thong tin vé TTLD, 1a ngudn cung cap
cho céc chi tiéu dugc khao sat. Bén canh d6 cac ngudn khac nhu Bo Gio
duc va bao tao, B N6i vy, B§ Cong Thuong... cling nhu cac dia phuong la
nhing ngudn cung cap thong tin can thiét cho Hé thong thong tin phan tich
va du bao TTLD.

C6 hai ngudn cung cip thong tin chi yéu d6 1a Hé thong théng ké va hé théng
diéu tra dinh ky (diéu tra ho gia dinh, diéu tra lao dong viéc lam, diéu tra
doanh nghiép...) va diéu tra theo chu dé. Hé théng thong ké tong hop vé
ngudn nhan luc chi yéu do TCTK cung cip, ngoai ra c6 thong ké chuyén

nganh & cac B, nganh va thong ké & cac dia phuong. Ngudn thong tin dir
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liéu phuc vu phan tich va du biao TTLD & cac bd, nganh, dia phuong chu yéu
dén tir TCTK, B6 LD, TB&XH, B6 GD&DT, BO Noi vu va cac dia phuong.
Hé théng thong tin va co so dit liéu tai cac don vi cép dia phuong con rat han
ché va khong thé chu dong mé rong cac tinh ning. Cac hé thdng thong tin
quan 1y nhan su, hé thong bao céo théng ké st dung cac nén tang khac nhau
dan t&i kho khin néu tién hanh tich hop thong tin tir cac hé thong sin co. Mot
s6 don vi da tién hanh tiép can voi phuong phéap luan khoa hoc trong van dé
du bdo TTLD, tuy nhién chua hinh thanh hé théng, tr¢d thanh hoat dong
thuong xuyén

Theo d4nh gia cua cac Trung tim DVVL, thong tin vé cung lao dong
chi ¢6 3,0% cho rang khong tét/rat khong tot con 60,6% danh gia & mirc trung
binh va 36,4% danh gia ¢ muc tot va rat tot.
Tuong tu 13 thong tin vé cau lao dong, cling c6 9,1% cho rang khong tot/rat
khong tét c6 48,5% danh gia & mirc trung binh va 42,4% danh gia ¢ murc tot
va rét tot.

Hinh 3.5. To6 chirc thu thap dir li¢u thi truwdong lao dong

Lwu trir, tdng hop dir liéu 42.4

Khai thac, xi Iy dit liéu 515

Théng tin vé ciu lao dong 6 48.5

Théng tin vé cung lao dong 60.6

0% 20% 40% 60% 80% 100%

® 1.Ritkhong t6t ® 2. Khéng tot 3.Binhthwong ®4.T6t m5 RAttot

Vé khai thac, xtr 1y dit liéu, ciing ¢6 12,1% y kién dénh gia & mirc khong
tot/rat khong tot co 51,5% danh gia & murc trung binh va 37,4% danh gia &

muc tot va rat tot.
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Vé luu try, tong hop dit liéu, ¢6 12,2% v kién danh gid & mirc khong

t6t/rat khong tot co 42,4% danh gia & muc trung binh va 45,5% danh gia &
mirc tt va rat tot.
Vé dit liéu dau vao phuc vu cho cong tac du béo thi truong lao dong, da )
su dung s6 liéu khao sat cua trung tam hodc s6 liéu thu thap tir cac website
tuyén dung (chiém 76%), trong khi d6 kh4 it str dung cac sd liéu tir diéu tra
thong ké ctua Cuc/Tong cuc thong ke.

Hinh 3.6. Dir liéu dau vao phuc vu cong tic du bio
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S6 liu khdo SO liéu diéu SOliéubdo SO liéuthu SO liéu két
sat cia Trung tra théng ké cdo thongké thap tir cac hop
tAm Cuc/Téng website/DN
cuc Théng ké tuyé&n dung
lao dong

Két qua khao sat cho thay, hién tai d3 c6 mot s6 Co s¢ Dit liéu (CSDL)
duoc thiét 1ap ¢ Tong cuc Théng ké, Bo Lao dong - Thuong binh va X3 hoi,
B6 Gido duc va Bao tao, BO N6i vu... tuy nhién cac CSDL nay chua dap ung
dugc nhu cu phan tich dy bao TTLD qudc gia, ké ca & phuong dién ndi dung
thdng tin dir liéu 1an phuong dién cong nghé. Hé théng thdng tin va CSDL
tai cac BO nganh dia phuong sir dung cac cong nghé rat da dang (luu trir dang
Excel, str dung hé quan tri CSDL MySQL, Oracle, SQL server)... Cu thé cac
CSDL nay chu yéu duoc xay dung mé hinh quan h¢, vi vay n6 chua phu hop
cho viéc chiét xuat thong tin dir liéu phuc vu cong tac phan tich va du bao.
3.3. Thue trang ngudn nhan hre thue hién trong cdng tic duw bao thi
truong lao dong

Qua khao sat thiy ring ngudn nhan luc lam cong tac du bao noi chung

va cong tac dy bao TTLD noi riéng vira rat thiéu va rat yéu. Hau hét cac don
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vi dugc khao sat déu khong cé bd phan chuyén trach cho cong tac du bao
TTLD. Cong tac du bao TTLD va nghién ctru thi truong lao dong vé 1au dai
doi hoi tinh chuyén nghiép cao ca & cap trung wong va dia phuong. Dé khic
phuc tinh trang nay can thiét phai c6 chuwong trinh dao tao 1au dai va bai ban
trong d6 hinh thirc dao tao qua céng viéc 1a quan trong nhét.

O nhitng co quan da ung dung phuong phép luan khoa hoc dé thyuc hién du
bao TTLD thi hoat dong dy bao chua thuong xuyén va chua c6 tinh hé thong.
Cu thé, hién nay c6 khoang 72,7% trung tdm DV VL tham gia khdo séat c6 bo
phan thuc hién cong viéc du bao TTLD, voi sb lugng binh quan mdi trung
tam c6 khoang 2,36 nguoi thuc hién cong viéc nay.

Hinh 3.7. Ty 1€ trung tim DVVL c¢6 thuc hién cong viéc du bao
TTLD

= C6 = Khong

Mic du véi sd lugng nhan su phuc vu c6 cong tac dy bdo TTLD cling
kha cao nhung theo danh gia cua cac trung tdm DVVL, mic do dap ung cong
viéc dy bao TTLD tir s6 luong nhan su nay chua dap tng duge cong viée 1én
dén 88% va chi c6 12,0% dap tng dugc cong viée du bao, mot ty 1¢ kha thép.

Hinh 3.8. Mirc d6 dap tng cong viéc dw bao TTLD tir s6 lwong nhén
lwe du bao tai TTDVVL
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20

= C6 = Khong

Vé 1y do trong s6 27,3% sd trung tim DVVL khong c¢6 bd phan du bao,
c6 dén 94,7% khong c¢6 nhan lyc dé thuc hién cong viéc du bao; 73,7% thiéu
céc co s& dit liéu dé thuc hién; 42,1% cho rﬁng ngué)n lyc tai chinh khong
dam bao va chi ¢6 5,3% do dia phuong khong c6 nhu ciu thuc hién cong tac
du bao TTLD.

Hinh 3.9. Ly do khéng ¢6 b phan du bao

94.7
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khong c6 nhianlwc  chinh khéng d@ ligu dé
nhu cau thwc hién dam bao thyc hién

V& chit lwong nhan lyc thyc hién cong tac du bao TTLD, theo két qua
khao sat tai cac TTDVVL cho thiy 30,3% danh gid nhan lyc nay & mirc
khong tdt, 42,4% danh gia & mirc trung binh, 15,2% danh gia & muc tét va
12,1% danh gia & muc rat tot.

3.4. Thue trang vé cong tic té chic

Vé két qua va Gmg dung, chuyén giao két qua du béo, da sb cac y kién

danh gia viéc chuyén giao két qua dy bdo ¢ muc trung binh, chiém 63,6%,
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¢6 24,2% danh gia & mirc tot hodc rat tot con 12,1% danh gia & mic khong
t6t.

V& td chirc thue hién, da sb céc y kién danh gid viéc thuc hién & muc
trung binh, chiém 54,5%, c6 30,3% danh gia & mirc tot hodc rat tt con 12,1%
danh gia & mirc khong tét va 3,0% danh gia & mic rat khong tot.

Phdi hop cac bo, ban nganh c¢6 lién quan, két qua twong tu khi da sb cac ¥
kién danh gia su phdi hop cac bd, ban nganh c6 lién quan ¢ muc trung binh,
chiém 36,4%, c6 30,3% danh gia & mirc tot hodc rat tot con 30,3% danh gia
& muc khong t6t va 3,0% danh gia ¢ muc rat khong tot.

Hinh 3.10. Panh gia thuc trang vé cong tac to chirc dw bao TTLD

K&t qua va rng dung, chuyén giao két qua 63.6
dw bao

T6 chie thye hién cong viéc dw bao

Sw phéi hop cac bo, ban nganh ¢ lién 36.4
quan

0% 20% 40% 60% 80% 100%

B 1. Ritkhong t6t ® 2. Khong tot 3.Binhthwong m4.T6t m5 RAttot

Nguon tai chinh (dau tu ban dau, kinh phi duy tri, van hanh), két qua
khao sat cho thiy da s6 cac y kién dénh gia ngudn dau tu ban dau, kinh phi
duy tri va van hanh m6 hinh dy béo ¢ mirc khong tét, chiém 39,4%, c6 30,3%
danh gia & murc trung binh, c6 15,1 danh gia & mirc tot hodc rat tot nhung

cling c¢6 15,2% danh gia & mirc rt khong tot.
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3.5. Panh gia mirc dd dap @ng cia hé thong hién hanh ddi véi yéu cau
ciia viéc ddi méi cong tac dw bao TTLD trong bdi canh chuyén ddi so
Nhéan lwe thue hién

Hién nay do khong t6 chirc thanh cac don vi (Trung tAm, Vién) c6 chirc
ning chuyén vé phén tich, du bao thong tin TTLD* nén cong tac dio tao,
nang cao ning lyc cho can bd chuyén lam dy bdo TTLD han ché. Panh gia
chung cho thiy, hién nay cac can b & cac co quan, td chirc 1am cong tac du
béo thong tin thi truong lao dong yéu ca vé kién thirc kinh té vi mo, kién thirc
nganh kinh té, kién thtc thi trudng lao dong va thong ké lao dong ciing nhu
cac k¥ nang phan tich thi truong lao dong, k¥ nang van dung va st dung cac
phuong phap, mé hinh du bao cung- cau lao dong, k¥ ning phén tich cac gia
dinh (kich ban) va xtr ly $6 liéu.....Thém vao d6, doi ngii can by du bao con
thiéu cac k¥ ning mém quan trong nhu 1am viéc nhoém va thao luén van dé,
hop tac va thuyét phuc hop tac, khai thac dit liéu va phén tich dir lidu.
Nhitng kho khan chil yéu mac phai trong qué trinh thuc hién coéng tac phan
tich du bao nhu: Thiéu nhan luc, 90%; Nhan lyc cé trinh d6 chua dap
mg/chua pht hop yéu cau, 90%; Co so vat chat: 100%; Kinh phi: 100%; Co
so dit liéu, thong tin thi trudng lao dong: 95%; Phan mém xu 1y co so dit lidu:
90%; Nghiép vu phan tich du bao: 100%.
Ngudn tai chinh
Do chua c6 co quan chuyén trach dé thuc hién hoat dong dy bdo mdt cach
thudng xuyén va bai ban nén thiéu kinh phi thuong xuyén dé hoat dong, thiéu
kinh phi dé t6 chuc diéu tra cau lao dong nén chét luong du bdo con nhiéu
han ché, dic biét néu mudn phan tich sau vao cac nganh, nghé thi can phai
co nguén luc dé thuc hién khao sat, danh gia.
Thiéu kinh phi dé thuc hién céac hoat dong dao tao, nang cao k¥ nang, kién

thirc cho nguodi lam cong tac du bao. Viéc st dung, van hanh cdc mé hinh du

“Trudc ndm 2013 BLDTBXH c6 Trung tim Qudc gia vé Dy bao va thong tin thi
truong lao dong (thuge Cuc Viée lam.Tur nam 5/2013 dbi thanh Trung tam Quoc
gia vé Dich vu viéc lam véi chitc nang chinh 1a dich vu viéc lam, khong phai vé
thong tin, du bao TTLD; B Gido duc va Pao tao trudc day c6 Trung tdm Phan
tich, du bao nhu cau nhan luc thudc Bo, tir nam 2015 chuyén thanh Trung tam
thudc Vién Khoa hoc Giao duc.
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bao thudng gin lién voi cac phan mém, tuy nhién kinh phi dé duy tri mua va
nang cap cac phan mém theo dinh ky con han ché.

Cong tac to chirc

Viéc du bao dang duogc thuc hién bdi rat nhiéu co quan/té churc khac nhau
trai dai theo cap do quan Iy 14n loai hinh t6 chirc. Theo chirc ning nhiém vu
cua cac BO nganh, du bao cau lao dong do cac co quan don vi thudc bo, nganh
quan 1y nha nuéc, tiy theo chtrc ning nhiém vu dugc phan cong, tién hanh
theo dinh ky. Nhung xuét phét tir nhu cau cong viéc, cic cap quan Iy (vi du
nhu UBND cac tinh/thanh phé), cac don vi su nghiép (truong dai hoc, co s&
dao tao, vién nghién ctru), hay cac t chirc quéc té, t6 chirc x4 hoi nghé nghiép
trong va ngoai nudc & Viét Nam (WB, ILO, Manpower, Hiép hdi Dét may....)
cling tién hanh hoat dong nay tuy theo yéu cau va tinh chét cong viéc doi hoi.
Co ché phbi hop to chirc thue hién dy bao chua gan két, thong nhat theo phan
cong chirc ning nhiém vu (theo cip quan 1y va pham vi phu trach) gitta cac to
chtrc v6i to chirc (gitra Bo/nganh nay véi cac Bo/Nganh hodc dia phuong), va
giita cac co quan trong cing mot to chirc, ma vé co ban 1a theo tinh chat ca
nhan riéng 1¢ (dua trén uy tin khoa hoc, trinh do chuyén mon hodc quan h¢ cé
nhan) thudc cac don vi ¢6 chirc nang nhiém vu thyc hién du béo.

4. Pé xuit ddi méi cong tac du bao thi trwong lao dong trong bdi canh
chuyén doi s6

Xay dwng hanh lang phdp Iy cho viéc ning cao chit lwong cong tic dw bao
- Ra so4t hé thong vin ban quy pham phap luat lién quan dén viéc trién khai
thue hién cong tac du bao; tir 46 khuyén nghi nhirng van dé con thiéu can bd
sung hoic nhitng van dé bat cap can stra doi dé ning cao chit luong cong tac
nay.

- Quy dinh nhi¢m vy dy bao & tam vi md, nhiém vu du bdo cta cac Bo, nganh
tham muru cho céc cap lanh dao Pang va Nha nudc trong hoach dinh chinh
sach;

- Quy dinh hé théng t6 chuc va trach nhiém cta cac don vi 1am cong tac du
bao ciing nhu cac co quan, don vi str dung két qua dy béo;

- Xay dung vin ban quy pham phap luét, co ché phdi hop véi cac co quan,

don vi trong viéc thuc hién cong tac du bao;
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- Xay dung co ché phdi hop giita cac co quan 1am cong tac du bao voi Tong
cuc Thdng ké trong viéc cung cip sb liéu vi mo theo nhiéu linh vuc kinh té,
x4 hoi, dau tu, trong qua trinh thyc hién phan tich, du bao;

- C6 co ché phdi hop, t6 chirc thuc hién dé hinh thanh mang luéi thu thap,
tong hop, xir Iy va cap nhat thdng nhat dit liéu vao co s& dit liéu thi truong
lao dong. Cu thé, can xay dung co ché phdi hop gitra cac don vi ¢6 lién quan
nhu Bo K¢é hoach dau tu, Bo Gido duc — Pao tao, cac Vién/Hiép hoi nghién
ctru khoa hoc vé thi trudng lao dong dé chia sé thong tin, dit liéu dau vao day
du, khoa hoc, théng nhat phuc vu cho cong tac phan tich du béo;

- Quy dinh co ché phéi, két hop gitta cac don vi 1am cong tac du bao va cung
cap két qua du bao cho cac co quan hoach dinh chinh sach ctua Pang va Nha
nuéc, dac biét 1a co ché gin két, danh gia, sir dung két qua du bao trong qua
trinh ra quyét dinh;

- Quy dinh co ché pho bién thong tin, két qua dy bao ra cong chiing;

- Quy dinh co ché bao mat, co ché tiép can thong tin tir cdc co quan quan 1y
nha nudc va hoach dinh chinh sach cho cac co quan, don vi lam cong tac du
bao;

- Quy dinh vé chinh sach tuyén dung, dao tao, boi dudng, dai ngd, st dung...
doi ngli can bo 1am cong tac du bao;

- Co ché huy dong ngudn nhan luc chit lugng cao, cic chuyén gia nghién
clru, cac nha quan ly c6 kinh nghiém cong tac trong cic linh vuc tham gia
vao cong tac dy béo;

- Quy dinh co ché dau tu dé trién khai thyc hién cong tac du bao...
Xay dwng quy trinh dw bdo TTLD phit hop véi boi canh chuyén doi sé gom
cdc buoc:

(1) Xac dinh ndi dung cic van dé can dy bdo gin vai yéu cau thong tin du
bao phuc vu hoach dinh chinh sach cua céc co quan Bang, Chinh phu va céac
B9, nganh trung wong. Trén co s¢ chirc nang nhi¢m vu cua cac co quan va
yéu cau thong tin dy bao & tim vi mé tham muu cho cic co quan hoach dinh
chinh sach cia Bang va Nha nudc, cac B9, nganh trung wong xac dinh noi
dung cac van dé can dugc phan tich, du bao dé giao cho don vi chuyén trach

hodc don vi dau mdi vé cong tac du bao to chuirc thuc hién.

151



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

(2) Phan tich Iyra chon phwong phap du bao phu hop vé6i van dé can duge du
bao; nghién ctru tim hiéu phuwong phap du bao;

Viéc lya chon phuong phap du bao phai dugc dua trén nhu cau thong tin du
bado va ndi dung van dé can duoc phan tich, du bao do cac Bg, nganh xéc
dinh va giao nhiém vu cho don vi du bao. Phuong phéap luan du bao co thé 1a
phuong phap dinh tinh, dinh lugng hodc két hop ca hai, va bao gém ca
phuong phap du bao ngan han, trung han va dai han ciing nhu cho cong tac
canh bao. Phuong phap luan du bao can phu hop véi tinh chét dic thu cua
tung linh vuec.

Nhi¢ém vu nay do cac co quan, don vi thuc hién va co thé két hop v6i sy tham
van, hd tro k¥ thuat ciia cac vién nghién ctru, truong dai hoc, chuyén gia hay
don vi nghién ctru doc lap.

(3) Thu thap thong tin dir liéu, tién xtr 1y dit liéu nham phuc vu cho viéc xay
dung cong cu du bao theo phuong phép duge xac dinh

Can ctr vao ndi dung van dé can duoc dy bao va phuong phap du bao duoc
lya chon va nghién ctru, tim hiéu dé thu thap thong tin, dir liéu. Cac thong
tin, dit liéu phuc vu xdy dung cong cu du bao thong thuong cha yéu duoc
chiét xuét tir hé thdng thong tin va co s& dit liéu phuc vu cong tac du bio.
Trong truong hop chua xay dung dugc hé¢ théng nhu vay hodc hé théng chua
chtra du cac thong tin, dit liéu can thiét thi cAn phai thu thap thong tin, di liéu
tir nhiéu ngudn khac va khi d6 van dé chia sé, trao d6i thong tin, dit liéu giira
cac don vi lam cong tadc du bao dugc dat ra.

Noi chung cac thong tin, dit liéu déu phai duoc tién xtr 1y trude khi duoce sir
dung dé xay dung cong cu du bio.

(4) Lya chon va nghién ctru khai thac sir dung phan mém tin hoc hd trg viéc
xay dung cong cu (mo hinh) dy bao

Hién tai c¢6 kha nhiéu phﬁn mém tin hoc hd trg xay dyng mo hinh dy bao.
Tuy thudc vao nodi dung van dé dy bao va phuong phap luan dy bao dé lya
chon phan mém tin hoc hd tro xay dung mo hinh dy bao phu hop va nghién
ctru str dung cac chirc ning ctia phadn mém nay.

(5) Tién hanh x4y dung cong cu du béo theo phuwong phap di dugc xac dinh
trén tap thong tin, dit liéu duoc tién xir Iy, 1am sach va danh gia chp nhan

cong cu du bao.
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Viéc xay dung cong cu (md hinh) du bao cho nhitng van dé nao d6 dugce thuc
hién theo phuong phap luin du bao trén tip thong tin, dit liéu di duoc tién
xtr 1y, 1am sach, va véi sy hd trg cta phén mém tin hoc di duge nghién ctru
khai thac str dung.

Dé danh gia chip nhan cong cu (md hinh) du bao can kiém tra xem sai s6 cua
két qua dy bao so vé6i thuc tién c6 dugc nhu mong mudn khong va két qua
du bao c6 phu hgp véi linh vue chuyén mon ctua dy bado khong. Cong cu du
bao duoc chép nhan s€ dugc st dung dé du bao va phan tich céac yéu td tac
dong dén két qua du béo.

Nhi¢m vu nay do céc co quan, don vi thuc hién va thong thuong ban dau can
cO sy tham gia, ho tro k¥ thuat ctia cac vién nghién cuu, truong dai hoc,
chuyén gia hay don vi nghién ctru doc lap.

(6) Sir dung cong cy (md hinh) du bao dugc xay dung dé dy bao va phén tich
chinh sach.

Piéu quan trong trong cong tac du bao khong chi ¢ viéc dua ra két qua du
bao chinh xac ma quan trong hon d6 13 tim ra nguyén nhan dan dén nhiing
thay d6i nhu vay dé phan tich va dé xuat duoc chinh sach phu hop.

K§ ning sir dung cong cu du bao va phén tich, d& xuat chinh sach thuc té 1a
cong viéc rt quan trong ctia ngudi lam cong tac du béo.

Nhi¢m vu nay do cén bg dy bao cua cac co quan, don vi thyc hién. Thoi gian
dau nén c6 su tham gia, hd tro k¥ thuat ctia chuyén gia giau kinh nghiém.
(7) B sung, udc luong lai hodc cai tién, phat trién cong cu du bao.

Cong cu (m6 hinh) du bao duge danh gia 13 cho két qua dyu bao chinh x4c va
phtt hop véi linh vue chuyén mén cta du bao thuong chi dung vao thoi diém
n6 dugc xay dung, dinh ky theo thoi gian can cap nhat thém thong tin, dir
liéu va udc luong lai cong cu (mo hinh) dy béo. Trong trudng hop linh vuc
can du bao c6 nhiéu thay ddi thi can phai nghién ctru thay d6i cau trac mo
hinh du bao cho phu hop va khi d6 van dé cai tién, phat trién cong cu (md
hinh du bao) da dugc dat ra.

Thanh cong hay thit bai cua viéc xdy dung hé thong cong cu du bao phu
thudc rat 16n vao kha nang thuc hi¢n nhiém vu nay cua doi ngli can bg du

bao trong moi co quan, don vi lam cong tac du béo.
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Vé mé hinh, phwong phap dw bio thi trudng lao dong

Pé dam bao mo hinh du bao duge theo cac muc tiéu dit ra va ddm bao tinh
1y thuyét vé du bao TTLD, phat trién theo mdt s6 cac ndi dung sau:

+ Dua yéu t6 thay doi khoa hoc, cong nghé; yéu té vé thay doi nang sudt lao
déng vao mé hinh. Do trong mé hinh ting trudng, yéu td khoa hoc cong nghé
lam tang GDP, dan dén lam ting cAu vé gi4 tri san xuat va theo mo hinh nay
s€ lam tdng vi¢c lam, nhung mat khac viéc ap dung khoa hoc k¥ thuat s€ giup
]am ting ning suat lao dong trong cic nganh, va viéc 1am giam.

+ Phdn tich thay doi vé cong nghé san xudt bang cach phdt trién mé hinh dy
bdo déng. Nghia 13 mo hinh c6 xem xét t6i sy thay doi vé co cdu san xuit
hang hoa, day ciing 14 cach thirc dé dy béo cau lao dong trude sy thay ddi vé
khoa hoc k¥ thuat trong tirng nganh.

+ Xady dung néi dung dw bdo cau lao déng doi véi nhém nghé; nhém CMKT;
nhém vi thé. Tich hop, phan tich tac dong va dy bao su thay doi cta tiéu dung
cudi cung (chi tiéu ho gia dinh, chi tiéu chinh phu, dau tu, xuat khau-nhap
khau,..), su thay d6i vé cong nghé dén cau lao dong theo nhém nghé, nhém
CMKT, vi thé.

+ Xdy dung néi dung dir bdo cau lao déng doi véi nhém nghé trong cdc
nganh; nhém CMKT trong cdc nganh; vi thé trong cdc nganh.

Vé t6 chirc thu thip, cip nhat, lwu trir, tong hop dir liéu vé thi trudong
lao dong

Cac hé thong thong tin va co s& dir liéu phuc vu cong tac du bao trong céc
linh vuc dugc xay dung dua trén nhu cau can duoc phan tich, du bao trong
tung linh vyc cling nhu phuong phap luan du bao dugc st dung.

Viéc xay dung cic hé thong nay duge thuc hién trén co so hoan thién, bd
sung, phat trién hé théng thong tin va co s dir liéu phuc vu cong tac diéu
hanh tac nghi¢p ¢ nhiing don vi chuyén lam cong tac du bao hodc & nhiing
don vi ¢6 chtic ning chuyén san xudt va/hoic cung cdp thong tin, dir liu
phuc vu cong tac phan tich, du bao.

Hoan thién céc co sé dir li¢u: ngudi tim vi¢e — viée tim nguo1i, bao hiém that
nghiép, co s& dit liéu vé quan 1y lao dong, co sé dit liéu bao cdo hanh chinh

dé tong hop cac thong tin;
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Tang cudng co ché chia sé dit liéu giita cic bo, ban, nganh vé: kinh té nhu
tdc do tang truong GDP theo quy, nim, nganh, dja phuong; co sé dit liéu vé
dau tu trong nude ciing nhu dau tu nude ngoai tai Viét Nam; co so dir lidu vé
béo hiém x3 hoi; co sé dix liéu vé doanh nghi¢p; co sé dit li¢u thué; co so dir
lidu vé lao dong viéc lam; dit liéu vé tuyén sinh, t6t nghiép ra trudng hang
nam cua ca hé théng Gi4o duc dao tao va Giao duc nghé nghiép...

Tang cuong diéu tra, nghién ctru thi truong lao dong theo nganh, linh vyc,
bao dam thong tin, s6 liéu dau vao déng bo, déy du cho hoat dong phan tich,
du bao. Pong thoi ting cudng hoc héi, chia sé kinh nghiém cua cac nudc
trong khu vuc va trén thé gioi.

Viéc trién khai xay dung cac h¢ théng néi trén con can duge xem xét trong
méi lién hé trao dbi thong tin, dir li€u va két qua du bao gitta cac don vi lam
cong tac du bao trong cac linh vuc va can phai dong bd, dugc 1ong ghép véi
chuong trinh xay dung chinh phu dién t&r & Viét Nam.

Céc hoat dong chil yéu bao gom:

(1) Xac dinh ndi dung thong tin, dir liéu can dugce thu thap nham phuc vu
du bao nhirng van dé di dugc xac dinh;

(2) Xac dinh hé thdng cac chi tiéu, chi sd hodc phuong phap do luong
dinh lugng, dinh tinh cac thong tin dir 1i¢u can duoc thu thap. Xac dinh nguén
san sinh, cung cép céc thong tin, dir licu can dugce thu thap;

(3) Xac dinh phuong thirc thu thap thong tin, dit liéu, trong d6 bao gdm
ca viéc xac dinh ndi dung, co ché, phuong thurc trao ddi, chia sé thong tin, dir
liéu phuc vu cong tac du bao voi co quan don vi khac;

(4) Cung cd, hoan thién va phat trién hé thong thong tin va co sd dir liéu
tai moi co quan, don vi lam cong tac du bao dé co thé thu thap, luu tri, téng
hop, xtt 1y, pho bién thong tin, dit liéu phuc vu cong tac dy bao & cac co quan,
don vi lam cong tac nay;

(5) Tb chirc thu thap thong tin, dir liéu va cap nhat vao hé théng thong
tin va co so dir liéu, trong d6 bao gém viéc kiém tra, hiéu chinh, 1am sach dix
liéu trude khi cap nhat vao hé théng;

(6) Khai thac sir dung va quan Iy van hanh hé thong thong tin va co so

dir liéu phuc vu cong tac du bao.
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Dbi v6i cac thong tin, dit liéu khong mang tinh chit dic thu va co thé dugc
dung chung cho céc co quan don vi lam cong tac du bao TTLD s& dugc thu
thap, luu trit, quan 1y trong Trung tdm tich hop dit liéu qudc gia.

Vé nhan lwe thue hién

Can xay dung doi ngii can bd c6 ning lyc 1am cong tac thong tin va du bao
nhu cau lao dong cho cac B9, Nganh. Nang cao trinh d6 cho can bo lam cong
tac du bao qua cac khoa dao tao, tap huin dai han hodc ngén han trong nudc
va qudc té, dong thoi phdi hop voi cac t6 chire, chuyén gia qudc té trong thuc
hién phan tich, xay dung mo6 hinh dyu béo thi truong lao dong phu hop voi
diéu kién Viét Nam, dic biét 14 md hinh dy bao nhén lyc ¢6 trinh d6 duoc
dao tao. Nhiéu mé hinh hién nay dang st dung thuc hi¢n kha phuec tap, )
chuyén gia trong nuéc hiéu biét va co6 thé sir dung mé hinh nay khong nhiéu,
vi vay phai thué chuyén gia nudc ngoai dé xay dung va chuyén giao cong
nghé xay dyng mo hinh cho Viét Nam, dan dén t6n kém nhiéu vé kinh phi
thuc hién va khong chu dong trong thyc hién.

Nang cao nang luc, trinh d§ can b lam cong tac phan tich dy bao thi truong
lao dong thong qua cac chuong trinh dao tao dai han, bai ban trong va ngoai
nude vé dy bao thi truong lao dong. Dong thoi, xdy dung doi ngil cac cong
tac vién la cac chuyén gia dau nganh vé linh vuc lao dong, viéc lam va thi
truong lao dong vira dé tan dung nhiing kién thirc, kinh nghi¢m thyc té cua
chuyén gia vira 1a co hoi hoc hoi, nang cao kién thirc tmg dung thyc té cua
cac can bg trong don vi.

T6 chitc cac 16p tap huan, cac chuyén di cong tac dén cac nudc trong khu vuc
va trén thé gidi co nhiéu kinh nghiém trong linh vuc phan tich dy bdo va mo
hinh, phwong phép, cach thirc trién khai phu hop véi Viét Nam dé hoc hoi,
trau doi nang cao trinh do cua cén bo.

Thué cac chuyén gia c6 kinh nghiém trong phan tich du bao thi truong lao
dong, thong ké, phan tich thi truong lao dong ... gidng day va truc tiép thuc
hién cac cong tac chuyén mon.

D041 ngli can bd 1am cong tac dy bado duoc dao tao ky nang quan tri co so dir

liéu.
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D01 ngii can b thu thap, diéu tra, khdo sat dé nhap s6 liéu, cap nhat thong tin
dir liéu vao hé thdng duoc dao tao chuyén mén va ky niang vé thong ké, t6
chtrc diéu tra, nhap va xir 1y s6 liu.

D01 ngli can bg lam cong tac thong tin va du bao nhu cau lao dong c6 nhiém
vu khai thac dir liéu dé dua ra cac san pham thong tin va két qua du bao &
cap qubc gia, dia phuong, theo nganh, theo nghé, trinh d6 dao tao. Noi dung
dao tao cho d6i ngil can bd nay tap trung vao phuong phap luin vé du bao
cau lao dong; cac mo6 hinh dy bao cau lao dong.

Viéc dao tao noi trén duoc thuc hién bé“mg nhiéu hinh thirc khac nhau nhu
dao tao tai chd va mé rong hop tac qudc té nham dao tao can bo; dong thoi
¢6 co ché st dung chuyén gia, tu van qudc té dé dao tao cho doi ngii can bd
lam cong tdc du bdo theo hinh thirc hoc qua cong viéc.

Céc co quan chu tri va tham gia thuc hién du bdo nhu cau lao dong duoc dao
tao ¢ Viét Nam con thiéu kinh nghiém ca vé ly thuyét va thuc tién. Thuc té
hoat dong trong nhitng nim qua cho thay day 1a mét linh vuc nghién ctru con
gap nhiéu khé khin ca vé nhan luc va vat luc, vi vay mong mudn nhan duoc
su quan tAm chia sé nhiéu hon cta cac co quan thong ké, du bao kinh té - xa
hoi, dac biét sy quan tdm chi dao va tao diéu kién cta cac nha 1anh dao va
quan 1y cac cip, cac co quan quan 1y nha nude vé ké hoach, théng ké, lao
dong, gido duc, tai chinh va cac nganh kinh té. Kién toan td chtrc cac don vi
va nang cao nang luc ddi ngli cdn bg lam cong tac du bao

(1) Khao sat, théng ké ngudn nhan luc c6 thé trién khai thuc hién cong tac du
bao trong cac co quan nha nudc va trong cac Vién nghién cuou, Truong dai
hoc, tir 6 x4c dinh duoc s lugng va danh gia chat lugng ddi ngii can bo lam
cong tac du béo.

(2) Trén co s¢ nhiém vy dy bao TTLD va sb luong, chat luong cua doi ngi
can bd lam cong tac dy bao hi¢n cd, xac dinh nhu cau, yéu cau dao tao nguén
nhan lyc thyc hién cong tdc du bao theo tung giai doan 5 nam va xay dung
cac giai phap dao tao, bdi dudng doi ngii can bo nay.

(3) Xy dung Dé an kién toan t6 chuc cac don vi va doi ngii can bo lam cong
tac du bao, bao gdm ca viée xay dung ché do st dung hop 1y va dii ngd thoa

dang doi voi doi ngili nay.
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(4) Xay dung va thyc hién du an tang cudng nang luc cho cac co quan, don
vi 1am céng tac phan tich du bao dé nang cao chit luong cong tac nay.

Vé ngudn hre tai chinh

Tang cuong dau tu, bd tri kinh phi cho hoat dong dy béo thi trudng lao dong,
nang cao ning lyc Trung tim Qudc gia vé dich vu viéc lam.

Hinh thanh ché d6 tai chinh dé hd trg cac can bo 1am cong tac du bao, dé huy
dong cac chuyén gia trong va ngoai nudc trong viéc thuc hién phan tich, du
bao thi truong lao dong.

Viéc phan bé kinh phi cho hoat dong phan tich du bao can thuong xuyén, kip
thoi dé chu dong dé ra cac ké hoach hoat dong trong nam, tranh sy bi dong,
cho doi anh huong dén hiéu qua caa cong tac chuyén mon.

Can b6 sung kinh phi cho cac nghién ctru, diéu tra khao sat theo chuyén dé
clia ting nganh, nghé, linh vuc cy thé, di sdu dén cap ving/dia phuong dé
phuc vu cho du bdo cung — cau lao dong.

Vé diéu kién, trang thiét bi lam viéc

Trong thoi gian toi can tap trung dau tu nghién ctru trang thiét bi hién dai,
chat lugng dé phuc vu cong tac du bao, trong do chl trong dén dau tu phén
mém théng ké — du bao chinh théng, cap nhat dé 1am co s, cong cu phuc vu
du bao.

Pau tr moi, nang cip phan mém théng ké — du bao chinh théng dé str dung
hiéu qua tat ca cac chirc ning trong phdn mém, nang cao chit lwong phan tich
- du bao.

Pau tu may moc thiét bi cdu hinh cao, dé thuan loi chay cac phﬁn mém méi,
khéi lwong dir liéu 16n, phuc vu tot viéc thuc hién du bao theo hudng tiét
kiém thoi gian, cong strc.

Vé cong tac to chire thue hién

Bd Lao dong Thuong binh va Xa hgi, 1a don vi chiu trach nhiém thu thap,
xay dung hé théng thong tin vé nhu cau lao dong clia ca nudce, ciia dia phurong
dua trén dit liéu duoc cac don vi dau moi chuyén vé; tién hanh du bao nhu
cau lao dong & cap qudc gia va 2 thanh phd 16n (Ha No6i, H6 Chi Minh) theo
nganh, nghé, trinh d6 chuyén mén k¥ thuat; chu tri, phdi hop chit ch& voi cac

don vi dau mai tai cac don vi thudc Bo va dia phuong trong viéc quan tri va
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duy tri hé thdng thong tin; huéng dan, hd trg cac don vi vé phuong phap xay
dung hé thng thong tin va tién hanh dy bao nhu cau lao dong.

Hinh thanh mang Iuéi cac don vi dau mdi tai BO LDTBXH va tai dia phuong
v6i nhiém vu: thu thap, tong hop, nhap sd liéu thong qua hé théng phan mém
dung chung qua mang; thuc hién nhi¢ém vu thong tin va du bao nhu cau lao
dong trong pham vi cia Bo va dia phuong.

X4y dung van ban quy pham phép ludt quy dinh vé cong tac thong tin va du
bao nhu cau lao déng & cap qubc gia va dia phuong dé dam bao cho cong tac
thong tin va dy bao nhu cau lao dong tai cac cép duoc thuc hién mot cach
hiéu qua.

Xay dyng va ban hanh co ché phdi hop va phan cong nhiém vu giita cac don
vi thuc hién va cac don vi dau mdi tai dia phuong. Trong do, xac dinh rd don
vi diéu phdi cac hoat dong ctia dé an va ché tai xir Iy dbi voi cac chu thé tham
gia, bao dam c6 du tham quyén dé chi dao cc hoat dong va co cac ché tai du
manh dé xir 1y cac don vi khong hoan thanh chirc nang va nhiém vu ctia minh

cling nhu khen thudng cac don vi hoan thanh xuat sac nhi¢ém vu ctia minh.
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MOI QUAN HE GIUA SU"HAI LONG POl VOI
DOANH NGHIEP AP DUNG CHUOI CUNG UNG
XANH TRONG NGANH HANG TIEU DUNG NHANH

VA'Y PINH HANH VI CUA KHACH HANG GEN Z
TS Vwong Thi Thdo Binh
T ruong Triéu Hoa, Procurement Operations, Cong ty Unilever Vietnam
Tém tit: Véi muc tiéu danh gid tic dong ciia sw hai long doi véi doanh
nghiép dp dung qudn 1y chudi cung vng xanh dén y dinh hanh vi ciia khdch
hang gen Z trong nganh hang tiéu dung nhanh, nhom tdc gia da phdn tich
cac nghién ciru lién quan, ap dung Mo hinh thuyét hanh déng hop i, Iy thuyét
hanh vi ¢é ké hoach va Iy thuyét nguon lyc lien quan t6i y dinh hanh vi cua
khdch hang dé xay dung dwogc mo hinh cdu tric tuyen tinh SEM gém cdc
bién: Quan 1y chudi cung ung noi bo, quan ly chudi cung iing bén ngodi, su
hai long cua khach hang, san long tra gid cao, y dinh mua lai va truyen mi¢ng
va 1 bién gia déng vai tro diéu tiét la Tiéu chudn ISO 14001. Két qua cia dé
tai nghién civu cho thdy nhdn thirc ciia khdach hang vé viéc doanh nghiép dp
dung quan Iy chudi cung g xanh cé tac déng manh mé dén sw hai long va
¥ dinh hanh vi ciia khdch hang, ddc biét la cdc hoat dong quan Iy chudi cung
iing bén ngodi. Két qua nghién ciru cho thdy suw hai long ciia khach hang tac
déng thudn chiéu dén san long tra gid cao, ¥ dinh mua lai va truyén miéng.

Tur khoa: Quan ly chudi cung ung xanh, Thuyét hanh dong hop 1y, Iy thuyét
hanh vi c6 ké hoach, 1y thuyét ngudn lyc, mé hinh y dinh hanh vi.

Tir khéa (Tiéng Anh): Green supply chain management, Theory of reasoned
action, Theory of planned behavior, Resource-based theory, behavioral
intentions model.

1. Giéi thiéu chung

Tai Viét Nam, nganh hang tiéu ding nhanh (FMCG) dang chimg kién
téc do tang trudng noi bat. Theo dit liéu ciia cong ty tri tué nguoi tidu ding
hang dau thé giéi NIQ nam 2022, toc do tang truong ciia nganh FMCG cham
mbc 9.6%, vuot qua murc trudc COVID cua ndm 2019. Tuy nhién, FMCG
cling chiém linh bang xép hang nhiing doanh nghiép thai nhiéu rac nhya nhét
trén toan cau (theo bao cao ctia quy Ellen MacArthur). Mot s6 “ong 16n” nhu
Coca-Cola, Pepsi, Nestlé, P&G, Mondelez International, Philip Morris
International, Danone, Mars. Inc va Colgate-Palmolive lén luot 1a nhiing
thuong hiéu nam trong top 10 doanh nghiép xa thai nhiéu nhya nhat ra moi
truong. Hau hét cac thuong hiéu déu dang ding trude cudc chay dua: hodc
la xanh hoa, hoac 1a tut hau. Nghién ctru ciia Cong ty Nielsen Viét Nam cho
thdy cac thuong hiéu c6 cam két “xanh” va “sach” c6 muc ting truong kha
cao, khoang 4%/nam. Pong thoi, doanh sd ban hang cua cac thuong hiéu cam
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két wu tién tinh bén virng ting gap 4 1an so v&i nhitng ddi tha khong c6 cam
két nay.

Mot s6 nghién ctru cho thiy hoat dong kinh doanh tré nén sinh 16i hon
sau khi chuyén d6i sang hé théng san xuat xanh va chuyén sang ap dung triét
ly xanh (Zhang va Berhe, 2022; Rupa va Saif, 2022). Cac cong ty nén tim
kiém co hoi cai thién hiéu suat moi trudng cia san pham dé cing cd gia tri
thuong hiéu xanh (Sanidewi va Paramita, 2018) do sy quan tam ngay cang
cao ciia ngudi tiéu dung vé viéc ap dung chudi cung tmg bén ving. Trong
khi d¢, thai d6 cua nguoi tiéu dung thay d6i kéo theo nhirng thay d6i vé cac
yéu t6 anh hudng dén dic tinh cta san pham xanh (Ghosh, 2021). Piéu nay
chimng to viéc quan 1y chudi cung ng xanh, su hai 1ong ctia khach hang va y
dinh hanh vi mua hang xanh ctia khach hang 1a vo cung can thiét. Hon nita,
doanh nghiép can cha ¥ hon nita dén vai trd ctia ngudi tiéu dung trong viéc
hd tro cac hoat dong xanh (Dehghanan va Bakhshandeh, 2014). Hiéu biét sau
sdc vé thai do va so thich cua khach hang khi tham gia vao cac hoat dong
xanh c6 thé gitp thiét ké cac chuong trinh xanh hiéu qua va hiéu qua hon
(Baker et al., 2014). Hon nita, mot s6 nghién citru di chi ra cach quang ba
thuong hi¢u béng cach tang truyén mi¢ng (WOM) va sy hai long cua khach
hang (CS) nham thuc day khach hang san 1ong tra gia cao (WTP) va tiép tuc
mua lai san phim ¢ nhitng 1an mua sim tiép theo (Raza et al., 2023; Xu va
Gursoy, 2015).

Do d6, viéc nghién ctru nhan thic ciia khach hang vé viéc ap dung quan 1y
chudi cung ng xanh ctia doanh nghiép FMCG c¢6 mdi twong quan véi su hai
long va hanh vi y dinh cia khach hang dong vai tro quan trong, dic biét &
gen Z - luc luong dong gop 21% vao ngudn lao dong va chiém 30% luc luong
tiéu dung Viét Nam. Nghién ctru da chi ra dugc nhan thirc ctia khach hang vé
viéc doanh nghiép 4p dung quan Iy chudi cung ung xanh cé tac dong manh
mé dén sy hai long va y dinh hanh vi cta khéach hang, dac bi¢t 1a cac hoat
dong quan 1y chudi cung tmg bén ngoai. Két qua nghién ctru cho thay su hai
1ong ctia khach hang tic dong thudn chiéu dén sin long tra gia cao, y dinh
mua lai va truyén miéng.

2. Co sé ly thuyét va mé hinh nghién ciru

* Chudi cung ng va chu01 cung ung xanh (Green supply chain management)
Chudi cung mg truyén thong tap trung vao viéc giam chi phi va cai thién
dich vu va bé qua nhitng wu tién vé tic dong dén moi trudng va xa hoi. Trong
khi d6, chudi cung trng xanh dit myc tiéu giam thiéu tac dong bét loi cho mdi
truong b%lng cach thyc hién cac chinh sach “xanh” nhu giam thiéu chat thai,
giam thiéu 6 nhiém, giam ti€u thu nang luorng bao ton tai nguyén, tai ché va
xir 1y tir thiét ké san pham dén vong doi cudi cung ctia san pham (Hussain va
cong su, 2019; Xu va Gursoy, 2015a, b; Wang va cong sy, 2013). Chudi cung
g dugc “xanh hoa” dugc xem la chudi cung img mo rong véi su anh hudng
tir cac yéu to méi trudng toi san pham va quy trinh san xuat.

* Nganh hang tiéu dung nhanh FMCG
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Hang tiéu dung nhanh (FMCG), con duge goi 1a hang tiéu dung dong goi
(CPG), la nhiing san pham duoc ban nhanh chéng va véi chi phi trong dbi
thap. Vi du bao gdom hang gia dung c6 thoi gian st dung ngan han nhu thyc
pham dong gbi, dd udng, do vé sinh ca nhan, keo, my pham, thuc khong ké
don, hang kho va cac mat hang tiéu dung khac.

Nganh FMCG cua Vi¢t Nam hién 1a mot trong sb nhirng thi trrong co tdc do
tang trudng nhanh nhat trong khu viee ASEAN. Quy mo thi trudng hang tiéu
dung nhanh ciia Viét Nam c6 thé dat 360 ty USD vao nam 2030.

* Thé hé gen Z

Gen Z 1a viét tit cia Generation Z (thé hé Z). Theo tir dién Oxford. Gen Z 13
nhirng nguoi sinh ra trong khoang thdi gian tir cudi nhitng ndm 1990 cho dén
2012. Quing tudi pho bién va duge chap nhan rong rai nhat 1a 1997-2012.
Lén 1én doan phat trién manh mé cta cong nghé va truyén thong. Gen Z con
duogc goi la thé hé k¥ thuat sb hay thé hé iGen. Ho da truéng thanh trong mot
thé gidi hoan toan khac biét so véi cac thé hé trude d6 véi nhitng dic diém
sau day.

Pic diém cua thé hé gen Z:

- Trung thanh thuong hiéu thap

- Quan tam tinh bén viing

- Thoéi quan sir dung mang x4 hoi nhiéu

- Tich hgp cong nghé

- Su yéu thich da dang va lya chon

- Théi d6 tiéu dung thong minh

Nhitng dic diém nay cua Gen Z dang thuc diy cac nhin hang FMCG phai
quan tAm dén viéc cai thién chudi cung tmg cta ho dé dam bao tinh bén ving,
minh bach va dap ing dugc cac gia tri va yéu cau cua thé hé nay.

* Mot s6 ly thuyét vé hanh vi ctia ngudi tiéu dung

(1) Thuyét hanh vi hop Iy TRA (Theory of reasoned action)

Thuyét hanh vi hop 1y (TRA) duoc hai tac gia la Fishbein va Ajzen phét trién
vao nam 1975. Thuyét nay cho rang hanh vi thuc su cia con ngudi s& chiu
anh huong boi y dinh hanh vi da ¢o6 tir trudce cia ho, trong d6 v dinh hanh vi
s€ chiu anh hudng bdi thai dd ca nhan va tac dong anh huong tr xung quanh
(chuan chu quan).

Thanh phéan chinh cia mé hinh TRA gdm c6 thai d6 va chuan chil quan, trong
do:

Tht nhat. thai do 1a nhitng danh gid, nhin nhan cia ca nhan vé viéc thuc hién
mot hanh vi. Thai do phu thudc vao nhan thirc hodc niém tin cia nguoi tiéu
dung véi hanh vi hodc phu thudc vao nhitng danh gia cta ho vé loi ich mang
lai khi thuc hién hanh vi. Néu viéc d6 mang lai cho ho nhiéu lgi ich thi ho s&
ra quyét dinh thuc hién va nguoc lai.

Thai d6 bi anh hudng bai hai yéu t: (1) sttc manh cua niém tin vé két qua
ctia hanh vi duoc thuc hién (nghia 1a két qua co thé xay ra hay khong) va (2)
danh gia két qua tiém ning (nghia 1a két qua c6 kha quan hay khong).
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Thit hai, yéu t6 chuan cha quan chiu bi chi phdi béi niém tin va quan diém
ctia nhitng ngudi xung quanh. Y kién va dinh huéng cia nhom tham khao
(ban be, nguoi than...) sé tac dong va hinh thanh nén ¥ dinh ctia khach hang
voi mot hanh vi cu thé.

Néu mot ca nhan tin ring mot hanh vi s& dan dén mot két qua mong mubn
d6ng thoi nhan duoc sy tng hd tir nhitg nguoi quan trong thi ngudi d6 co
nhiéu kha nang s¢ co thai do tich cyc ciing nhu y dinh dé thyc hién hanh vi
do. Viée quyet dinh c6 thyc hién mét hanh vi nao d6 hay khong phu thudce
vao ky vong két qua tich cuc hodc tiéu cuc cta hanh dong ciing nhu niém tin
vao ¥ kién ctia nhom tham khéo.

(2) Ly thuyét hanh vi c6 ké hoach TPB (Theory of planned behavior)
Thuyét Hanh vi c6 ké hoach (TPB) duoc cai tién tir Thuyét hanh vi hop 1y
vao nim 1985, sau d6 dugc bd sung va hoan chinh thém 1an luot vao cac nim
1991, 2000. Ly thuyét hanh vi c6 ké hoach cho rang y dinh thuc hién hanh vi
chiu anh hudng boi ba nhan té: (1) Thai d6 ddi voi hanh vi. (2) Chuan chu
quan va (3) Nhan thirc kiém soat hanh vi.

Glanz va cong sy (2008) cho rang 1y thuyét hanh vi c6 ké hoach 1 phu hop
d6i voi cac nghién ciru thuc nghiém trong viée xac dinh cac yéu td quan trong
anh huong dén hanh vi nguoi tidu dung, tir d6 c6 thé dé xuat cac giai phap
lién quan. Thai d¢ va anh hudng cia nhém tham khdo cang tich cyc, nhan
thic kiém soat hanh vi cang dé dang thi ¥ dinh thuc hién hanh vi ciia ngudi
d6 cang duogc thoi thic manh mé.

(3) Ly thuyét ngudn luc (Resource-based theory)

Hunt va Morgan (1996) dua ra ly thuyet canh tranh 1oi thé ngudn luc, trong
d6 thira nhan rang cac t6 chirc tim klem loi the canh tranh trén thi trudong
thong qua viéc dat duogc loi thé so sanh vé nguon luc. Loi thé canh tranh nay
sau d6 chuyén thanh hiéu qua tai chinh vuot troi.

O bai nghién ciru nay, nhom tac gia phat trién nghién ctru dva trén nén tang
cac 1y thuyét hanh vi nay. Hon nita, nhom tac gia ciing tim hiéu va dua vao
mo hinh mét s6 nhan t6 khac nham nghién ciru sau hon va tim ra cac nhan to
anh huéng dén quyét dinh mua my pham thuan chay ctia nguoi tiéu dung. Ap
dung ly thuyét ngudn lyc, Bai viét ¢6 kiém nghiém cach ngudi tiéu dung phan
g vo1 viée ap dung cac bién phap quan ly chudi cung ung xanh ctia cac
cong ty. Cu thé, nghién ctiru kiém tra xem viéc ap dung nhitng thyc tién nhu
vay co dan dén s hai long cua khach hang hay khong va qua d6 ho c6 y dinh
mua lai, san sang tra nhiéu tién hon cho san pham ciia cong ty hoic truyén
miéng vé cong ty va san pham clia cong ty hay khong.

3. X4y dung mo hinh nghién ciru

Theo Carter va cong sy, 1998, quan 1y moi truong noi bo la chia khoa dé cai
thién hiéu suét cia doanh nghiép, bao gom su cam két 4 ap dung quan ly chudi
cung tng xanh tir quan 1y cap trung va cip cao, tuyén bd st ménh cta doanh
nghiép, muc tiéu clia cac phong ban va chuong trinh ddo tao ndi b dé danh
gia tac dong twong ng clia phong ban véi viéc thyc thi chudi cung ing xanh.
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Zhu va cong su, 2013 ciing nhdn thiy rang cac hoat dong thuc thi quan 1y
chudi cung tmg xanh ndi bo c6 tac dong hd tro tich cuc (+) dén céc hoat dong
GSCM bén ngoai.

HI: Quan Iy chudi cung itng xanh ndi bé tdc déng tich cuwc t6i sy hai long
cua khdach hang

Theo To chtrc tiéu chuan hoa quoc té (ISO), ISO 14001 1a mot b tiéu quan
qudc té do ISO ban hanh nham hd tro cac t6 chire giam thiéu nhimng tac dong
tiéu cuc dén moi truong, tuan thi dung phap luét, quy dinh va cac chinh sach
vé méi trudng, dam bao sy phat trién bén viing cho toan cau.

Tai Viét Nam, Nghi dinh chinh phu 40/2019/ND-CP quy dinh cac doanh
nghi¢p kinh doanh, san xuét, dich vu di di vao hoat dong thudc cac loai hinh
san xuat cong nghiép c6 nguy co gy 6 nhiém méi truong bat budc phai ap
dung tiéu chuan ISO 14001. Tuy nhién, trong qué trinh trinh thuc hién khao
sat nguoi tiéu dung, nhom tac gia nhan thiy ngudi tiéu dung Viét Nam khong
nam ré doanh nghiép da ap dung tiéu chuan ISO 14001 hay chua. Do d6, bai
viét dé xuat dua bién gia ISO nhan hai gia tri 0 (doanh nghiép chua dat tiéu
chuan ISO 14001) va 1 (doanh nghiép d3 dat tiéu chuan ISO 14001) 1am bién
diéu tiét cho mdi quan hé giita quan 1y chudi cung Gmg xanh ndi bd va s hai
long cia khach hang.

H?2: Chitng nhdn ISO 14001 tac dong tich ciee t6i moi quan hé giiva quan 1y
chudi cung g xanh néi bg va sw hai long ciia khdach hang

Hinh 1. Mé hinh nghién ciru dé xuat

ChingnhanIS0-
140014180
3 BT, A Sin sing v gid cao (WTP
Quan-1§-chudi-cung-Fng- i iR an-sang-tra-gia-cao-( il
- HI% Ha
| = | —- fG i Y-dinh-mua-lai-(RI)Y
P Su- hai- long- cia- . ' :
- N§i-bG-{IGSCA)Y Khich-hang (CS)T |
---|---B€:n-ngoéi-{EGSCIvI)+ Truyén-miéng-(WOM)Y

Nguon: Nhom téc gia dé xudt
Trong pham vi bai nghién ctru ndy, quan 1y chudi cung tmg xanh bén ngoai
bao gém thu mua xanh, su tham gia cua khach hang va hoat dong logistics
thu hoi.
Thu mua xanh (Hop tac voi nha cung cap xanh): Hop tac véi cac nha cung
cap dé khuyén khich tim nguon cung ng, nguyén liéu va quy trinh san xut
bén vitng, cling nhu thuc day cac hoat dong than thién voi moi truong trong
mang ludi nha cung cap (Changjoon Lee, 2019). Hoat dong thu mua xanh
dap tmg cac muyc tiéu vé moi truong do cong ty mua hang dat ra. chang han
nhu giam cac nguon lang phi, thac day tai ché, tai sir dung, giam thiéu tai
nguyén va thay thé liéu. Ngoai ra, thu mua xanh cling dé cap dén viéc mua
sam cac san pham va dich vu co tac dong giam thiéu dén sirc khoe con ngudi
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va moi truong khi so sanh véi céc san phém hoac dich vu canh tranh c6 cung
muc dich (Vishal & Avinash. 2016).

Sy tham gia ctia khach hang: Khuyén khich viéc st dung va thai bo san pham
c6 trach nhiém voi moi truong thong qua giao dyc khach hang, hd tro cac
chuong trinh tai ché va tao ra cac sang kién thu gom san pham sau st dung.

Theo Changjoon Lee, 2019, doanh nghiép nén c6 hoat dong phéi hop véi
nhirng khach hang quan tam vé viéc quy trinh san xuat sach hon va quy trinh
san xudt cac san pham bén vitng voi moi trudng. bao gdm ca bao bi than thién
vo1 moi trudng.

Hoat dong logistics thu hdi: bén canh loi ich vé mat méi truong. hoat dong
logistics thu hdéi mang lai gia trj 16n vé mat kinh té (Roghanian &
Pazhoheshfa, 2014). Logistics thu hoi trong quan 1y chudi cung Gng xanh 13
qua trinh quan 1y viéc thu hoi. tai ché, tai san xuat va thai bo cic san pham
va vt liéu mot cach bén vitng véi méi truong. Muyc tiéu chinh cua logistics
thu hoi trong boi canh quan ly chudi cung ing xanh bao gom viéc tiét kiém
chi phi luu trit hang ton kho, chi phi van chuyén va chi phi xtr Iy cht thai do
san pham bj tra lai va cai thién 10ng trung thanh cta khach hang va doanh sd
ban hang trong tuong lai qua viéc giam chat thai, bao ton tai nguyén va giam
thiéu tic dong moi trudng lién quan dén viéc thai bo hodc xur 1y san pham va
vat li¢u. Theo Christopher, 2016, logistics thu hoi 1a qua trinh san pham da
dugc ban ra quay ngugc vé nha may san xuat. Muc tiéu chinh cua logistics
nguoc la tdi da hoa cac hoat dong dién ra sau khi ban san pham nhu dich vu
khach hang, luu kho va kiém tra chat luong, nhitng hoat dong nay c6 thé dong
vai tro nhu mot ngudn thu nhap khac, ting sy hai 10ng ctia khach hang ciing
nhu bao vé moi truong.

Hau can nguoc dua trén 4R tic 1a hoan tién, bod sung hang, tan trang va tai
ché (Murray, 2012).

Dua trén cac nghién ctru trude, tac gia dua ra gia thuyét:

H3: Qudn Iy chudi cung irg xanh bén ngodi tac déng tich cuec t6i swr hai long
cua khach hang

* San sang tra gid cao

Su sin sang chi tra 1a sy danh gia c4 nhan vé gia tri va chét lugng ctia mot
thuong hiéu. Khi gia ca cao hon, n6 thé hién gia tri va chat lugng cao hon
(Eur.J.Mark., 2015). Kha néng cua nguoi ti€u dung tra gia cao hon cho mot
thuong hiéu cu thé 1a mot mo hinh ket qua. thu hut sy quan tdm cua cac nha
tiép thi. Diéu nay 4m chi rang ho sin sang chi tra nhiéu hon cho mot thuwong
hiéu hoac san phém cu thé so véi cac lua chon tuong duong (Netemeyer va
cong su, 2004). Hanh vi caa khach hang din dén nhitng hoat dong nhit dinh
thé hién mong mudn ciia khach hang vé lau dai trong hoat dong kinh doanh
v6i to chirc (Yadav va Pathak, 2017). Su sn long tra gia cao cua khach hang
13 gi4 trj tién té cao nhat ma khach hang sin sang tra cho mot san phim hoic
dich vu (Boronat-Navarro va Perez-Aranda. 2020). Khach hang quan tdm vé
chudi cung (g xanh c6 kha nang chi tiéu nhiéu hon cho hang héa va dich vu
than thién v6i moi truong so voi cac san pham thong thuong. Ngoai ra. nguoi
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tiéu dung sin sang chi tra mirc gi4 cao hon cho nhitng san pham dap Gmg yéu
cau vé trach nhiém xi hoi va than thién v6i moéi trudng (Sempora. 2008;
Seven One Media, 2009; DLG, 2010).

H4: Sy hai 1ong ciia khach hang tac dong tich cuc dén sy sdn sang tra gid cao
cua khach hang

*Y dinh mua lai

Y dinh mua lai 14 dy dinh cua khach hang vé viéc mua san pham. dich vu
hoic kinh doanh nhiéu hon mét 1an (Zhang va cong su, 2022). Khi khach
hang théa man vé6i san pham cua cac cong ty ap dung quan 1y chudi cung tng
xanh va khi san pham hodc dich vu vuot qua ki vong mong doi cua khach
hang, ho s€ tiép tuc mua san phém. dich vu dé su dung. Chang, 2019 nhan
manh rang su théu hiéu va cam xic ma cac san pham mang lai cho khach
hang 1a cac yéu té quan trong thuc ddy ho ¢6 y dinh mua lai. Theo Hellier va
cong su, 2003, ¥ dinh mua lai 13 sy can nhic cta c4 nhan vé viéc mua lai mot
san pham hoic dich vu nao dé cta cing mdt cong ty, can nhic dén nhu cau
hién tai trong nhiing tinh hudng nhat dinh. M6t s6 nha nghién ctru xem xét
tinh dy doan cua y dinh mua lai cho hanh vi mua lai tiép theo (Mittal va
Kamakura. 2001).

HS5: Sy hai long cua khach hang tac dong tich cuc dén y dinh mua lai cua
khéch hang

* Truyén miéng

Truyén miéng (Word of mouth) dugc dinh nghia 13 viéc khach hang gidi thiéu
san pham. dich vy hodc hoat dong kinh doanh dén mot hay nhiéu khach hang
khac ma khong chiu tac dong cua cac loi ich vé thuong mai (Zhang va cong
su, 2021). Truyén miéng dién ra khi khach hang c6 trai nghiém tot d6i véi
dich vu ctia nha cung cip. Piéu nay khuyén khich ho chia sé thong tin dén
nhitrng nguoi xung quanh trong mang ludi ciia ho (Hameed va cong su, 2022).
H6: Su hai 1ong ctia khach hang tac dong tich cuc dén truyén miéng ctia khach
hang

3. Dir li€u nghién ciru

Trong s& 250 phiéu khao sat thu vé thong qua google form, tac gia thu vé
dugc 200 phiéu khao sat hop 1. Thong qua qua trinh sang loc va lam sach
dir liéu so cap di loai ra 50 phiéu khao sat khong hop 1€, trong do co 15 phiéu
tir khach hang khong thudc do tudi gen Z, 20 phleu chua tirng sir dung cac
san pham ap dung chudi cung tng xanh, 5 phleu khong dap tng cau hoi
nhiéu, va 10 phiéu chi chon mot dép an tir dau dén cudi.
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Bang 1. Thong ké mé ta cac bién doc 1ap va phu thude

Bién

Co mau

Gi4 tri

nhé nhat

Gia tri
lo6n nhat

trung binh

Gia  tri

bo léch
chuan

Nhin t6 “Quan ly chudi cung ing xanh néi bop”

IGSCM1= Coéng ty c6 thuc hién vi¢c kiém soat chét luong cac co so vat chét
bén trong than thién v&i moi truong.

IGSCM2= Cong ty c6 chuong trinh quan 1y, giam sat dé tuan tha luat bao vé

moi truong

IGSCM3= IGSCM3= Cong ty da dat dugc chirng chi quan 1y than thién vi
mdi truong (ISO 14001).

IGSCM1 | 200 1 5 3.78 0.925
IGSCM2 | 200 1 5 3.64 0.941
IGSCM3 | 200 1 5 3.67 0.828
Nhan t6 “Quan 1y chudi cung rng xanh bén ngoai”

EGSCM1 | 200 1 5 3.67 0.941
EGSCM2 | 200 1 5 3.70 0.873
EGSCM3 | 200 2 5 3.80 0.827
EGSCM4 | 200 1 5 3.71 0.836
Nhan t6 “Su hai long ctia khach hang”

CS1 200 1 5 3.67 0.887
CS2 200 2 5 3.71 0.804
CS3 200 1 5 3.88 0.954
C34 200 1 5 3.72 0.862
Nhan td “Sin long tra gia cao”

WTP1 200 2 5 3.36 0.844
WTP2 200 1 5 3.39 0.849
WTP3 200 1 5 3.50 0.874
WTP4 200 1 5 3.73 0.906

Nhan t6 “Y dinh mua lai”
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Bidn o mi Gia tri Gid tri|Gia  tri| Dy léch
nhé nhat 16m nhat | trung binh | chuan

RI1 200 1 5 3.85 0.953
RI2 200 1 5 3.55 0.849
RI3 200 1 5 3.57 0.948
RI4 200 1 5 3.73 0.859
Nhén t6 “Truyén miéng”

WwOM1 200 2 5 3.74 0.836
WOM?2 200 1 5 3.78 0.871
WOM3 200 1 5 3.48 0.972
WOM4 200 1 5 3.51 0.919

Nguon: Theo két qud phan tich dir liéu tir phan mém SPSS

Tac gia tién hanh phan tich Cronbach’s Alpha dbi véi thang do cta tirg nhan
td va bién phu thugc cia mo hinh. nhan théy tt ca cac nhan to co hé sd
Cronbach’s Alpha thoa méan diéu kién 16n hon 0.6 va tat ca bién quan sat déu
c6 hé sb twong quan bién — tong 16n hon 0.3. Khong c6 hé sé Cronbach’s
Alpha cua bién quan sat nao 16n hon 0.95 nén thang d6 khong gip hién tuong
trung lap. Do d6, tac gia khong loai bién quan sat nao, chi thuc hién phan tich
Cronbach’s Alpha mot lan va nhan théy do tin cay cua thang do duoc dam
bdo.

Tiép theo, tac gia tién hanh phan tich PLS SEM algorithm mé hinh 1 (Xem
phy lyc 1) ¢ danh gia chat luong bién quan sat. Khi xét dén hé sb tai ngoai
(outer loading). hau hét cac bién déu c6 hé sb tai ngoai 16n hon 0.7. Riéng
bién CS1 (0.460), RI3 (0.672), va WOM3 (0.679) c6 hé s6 outer loading nho
hon 0.7. Téc gia tién hanh loai 1an luot cac bién co hé sd tai tang dan. Va két
hop danh gia chi 6 tin cay tong hop (CR) va tinh hoi tu (hé s6 AVE) cua mo
hinh sau khi loai bién. Nhan thdy & mé hinh 2, khi loai CS1 (Xem phu luc 2),
gia tri CR va AVE cua bién CS ting, trong khi sau khi loai bién RI3 va
WOMS3, cac chi sb trén khong ting nén tac gia quyét dinh loai bién CS1 ra
Khoi diagram va giit lai bién RI3 va WOMS3.

Mo hinh do ludng da thoa man cac diu kién vé do tin cdy, gia tri hoi tu va
gi4 tri phan biét, nén viéc phan tich mé hinh céu trac s& nhim muc dich danh
gia tac dong cua nhén thirc cuia khach hang vé chudi cung g xanh cila doanh
nghiép dén y dinh hanh vi cia ngudi tiéu dung.

Dé danh gia quan hé tac dong, tac gia sir dung két qua phan tich Bootstrapping
1000 va st dung gia tri p — value véi muc ¥ nghia 5% dé danh gia muc do
tac dong cua cac bién doc 1ap 1én cung mot bién phu thudc. Két qua nghién
ctru cho thiy bién sy hai long khach hang p-value 1SO14001 -> CS = 0.595
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va p-value (ISO x IGSCM -> CS) = 0.781, va do do6 bién tiéu chuén ISO
14001 — H¢ thong quan ly moi truong khong co y nghia thong ké vé6i do tin
ciy 95%. Tat ca cac bién con lai bao gdm quan 1y chudi cung ing xanh noi
bd (0.045), quan 1y chudi cung tmg xanh bén ngoai (0.000), sy hai 1ong cta
khach hang (0.000) déu c6 y nghia thong ké v6i muc y nghia 5%.

Chat lugng cia mo hinh PLS — SEM duoc dénh gia théng qua hai gia tri 1a
R2 va Q2 d¢ cap dén kha nang giai thich va du doan cua cac céu trac noi sinh.
R binh phuong dao dong trong vung tir 0 den 1, tién gan vé 1 nghia 1a muc
do giai thich cho bién phu thudc cao. tién gan vé 0 nghia 1a muc do giai thich
cho bién phu thudc thap. Trong SMARTPLS 4, bén canh R? (R-square), phan
mém cung cap thém hé s6 R? hiéu chinh (R-square adjusted) phan anh chinh
xac hon mirc d6 giai thich cta cac bién doc 1ap. Tac gia vu tién sir dung R2
hiéu chinh, R? hiéu chinh — sy hai 10ng cua khach hang = 0.504, R? hiéu chinh
— y dinh mua lai = 0.417. R? hiéu chinh — san long tra gia cao = 0.217, R?
hiéu chinh — truyén miéng = 0.227. V4i R? hiéu chinh cta sy hai 1ong cta
khéach hang thi 50.4% su hai long cua khach hang dugc giai thich boi viée
thuc hanh quan 1y chudi cung ing xanh bén viing, 41.7% ¥ dinh mua lai cia
ngudi tiéu dung duoc giai thich boi su hai long va 2 bién doc 1ap. Nén hai
mo hinh nay c6 chat lugng tot. Tuy nhién su hai 1ong va hai bién doc 1ap chi
giai thich 21.7% su san 10ng tra gia cao va 22.7% truyén miéng ctia nguoi
tiéu dung.

Hé s6 Q? (Predictive Relevance) duoc tinh bang thi thuat Blindfolding — K§
thuat sir dung lai mau dé do ludng cac gi tri quan sat dugc xay dung lai boi
mo hinh va wéc tinh tham sb ctia nd. Két qua cho thdy Q2 — Sy hai 1ong cua
nguoi tidu dung = 0.483. Q2 — Sin 10ng tra gia cao = 0.199. Q2 — Y dinh mua
lai = 0.313. Q% — Truyén miéng = 0.193 déu 16n hon 0 nén cac bién c6 kha
nang du doan thich hop dén bién noi sinh dang dugc xem xét.

4. Két qua nghién ctru

Kiém tra thiy mo hinh khong xdy ra hién tuong da cong tuyén. Vi vay, mo
hinh nghién ctru thda mén cac diéu kién dé thuc hién kiém dinh bootstrapping
nham phan tich tdc dong cua cac bién doc 1ap 1én bién phu thudc theo cac
quan hé duong dan.
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Hinh 2. M6 hinh céu tric véi hé sb tai
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*Sau khi da loai bién CS1 ,
Nguon: Theo két qua phan tich dir lieu tr SMARTPLS 4.0
Bang 2. Mirc do phu hop va du doan ciia mo hinh

<X Hé sb xac dinh }.If; 50 xae d!n,{l Hé s6 dw bao
Bién (R™2) hl@ll. ’\Chlnh (R"2 (Q2)
hi¢u chinh)

Su hai long cua|0.514 0.504 0.483
khach hang

Sén long tra gid cao | 0.221 0.217 0.199
Y dinh mua lai 0.420 0.417 0.313
Truyén miéng 0.230 0.227 0.193

Nguon: Theo két qud phan tich dir liéu tir SMARTPLS 4.0
Nghién ctru str dung k¥ thuat bootstrapping véi ¢& mau lip lai 1a 1000 quan
sat, voi mau ban dau 1a 200 quan sat. Két qua udc luong cho thay trong sd
gbc co ¥ nghia voi trong sé trung binh cia bootstrapping vi tat ca trong s6
déu nam trong khoang tin cay 95%. Tét ca cac nhén t6 déu tac dong tich cuc
dén su hai long va ¥ dinh hanh vi cua khach hang. ngoai trir Tiéu chuan
1SO14001. Két qua gia thuyét dugc trinh bay chi tiét nhu sau:
Gia thuyét H1: Két qua u6c luong cho thiy “Nhan t6 Quan Iy chudi cung tng
xanh n6i bo” (p-value = 0.045) c6 hé sé Beta = 0.170 véi muc y nghia 5%.
Do d6 gia thuyét H1 duoc chap nhan, va “Nhén té Quan 1y chudi cung tng
xanh ndi bd ¢6 quan hé ciing chiéu véi sy hai 1ong ctia ngudi tiéu dung.
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Gia thuyét H2: Két qua ude luong cho thdy “Nhan té Tiéu chuan ISO14001”
c6 hé sb p-value = 0.781 > 0.005 nén gia thuyét bi bac bo. Qua dé, tiéu chuan
1SO14001 khong dong gbp manh mé 1én mbi quan hé giira viéc thuc hanh
quan 1y chudi cung tmg xanh ndi bd va sy hai long ciia khach hang trong
nganh hang tiéu dung nhanh.

Gia thuyét H3: Két qua ude lugng cho thay “Nhan t6 Quan 1y chudi cung Gmg
xanh bén ngoai” (p-value = 0.000) c6 hé sé Beta = 0.593 véi mirc ¥ nghia
5%. Do d6 gia thuyét H3 dugc chap nhan, va “Nhan t6 Quan 1y chudi cung
g xanh bén ngoai c6 quan hé cung chiéu véi sy hai 1ong cua khach hang.
Gia thuyét H4: Két qua uéc luong cho thiy “Nhan té Su hai long cta khach
hang” (p-value = 0.000) c6 hé sé Beta = 0.470 voi mirc ¥ nghia 5%. Do d6
gia thuyét H4 dugc chap nhan, va “Nhan to su hai long ctia khach hang co
quan hé cung chiéu véi viéc “Sin long tra gia cao”.

Gia thuyét H5: Két qua uéc luong cho thiy “Nhan té Su hai long cta khach
hang” (p-value = 0.000) c6 hé sd Beta = 0.648 voi mirc ¥ nghia 5%. Do d6
gia thuyét H5 dugc chap nhéan, va “Nhan t6 sy hai long ctia khach hang” c6
quan h¢ cung chiéu véi “Y dinh mua lai”.

Gia thuyét H6: Két qua uéc luong cho thiy “Nhan té Su hai long cta khach
hang” (p-value = 0.000) c6 hé sd Beta = 0.480 voéi mirc ¥ nghia 5%. Do d6
gia thuyét H6 dugc chap nhén, va “Nhan t6 sy hai long cta khach hang” co
quan hé cung chiéu véi “Truyén miéng”.

So sanh mirc do tac dong cua cac bién nay vao bién phu thudc, bién Quan ly
chudi cung trng ndi bd (B = 0.170) va bién Quan 1y chudi cung Gng xanh bén
ngoai (B=0.593) cho thay thuc hanh quan 1y chudi cung tmg bén ngoai co tac
dong manh hon so v&i thyc hanh quén 1y chudi cung ung nodi bd ddi véi su
hai 1ong cta khach hang. Két qua nay phu hop véi két qua thong ké mo ta o
muc 4.1 khi khach hang danh gia hoat dong quan ly chudi cung g bén ngoai
cao hon.

Nghién ciru ciing danh gida méi quan hé giita sy hai 1ong cia khach hang (bién
trung gian) voi cac ¥ dinh hanh vi cua nguoi tiéu dung bao gbm: san 10ng tra
gia cao, y dinh mua lai va truyén miéng, cho thiy méi quan hé c6 sy tuong
quan manh va d¢ tin cdy cao.

Tuy nhién. bién tiéu chuan ISO 14001 khong cé y nghia théng ké vai do tin
ciy 95% trong viéc diéu tiét mdi qua hé giira thyc hanh quan 1y chudi cung
ung xanh ndi bd va sy hai long cua khach hang.

* Kiém dinh T-test vi ANOVA trong phén tich anh hudng cua cac bién nhan
khau hoc

O budc nay, tac gia sé di kiém dinh sy khac nhau giita sy hai 1ong va y dinh
hanh vi cua nguoi tiéu dung (sdn long tra gia cao, y dinh mua lai va truyén
miéng) & 4 nhom bién kiém soét, 1an luot véi phuong phap Independent
Samples T-Test va ANOVA.

Kiém dinh Independent Samples T-Test cho bién gidi tinh: Gia tri sig
Levene's Test ciia 4 nhan t6t: Su hai long, San 1ong tra gia cao, Y dinh mua
lai va Truyén miéng lan luot 1a 0.958; 0.759; 0.508; 0.275 > 0.05 cho thiy
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phuong sai giira hai gidi tinh khong khac nhau. Ngoai ra, két qua kiém dinh
t & phan Equal Variances assumed cho thiy Sig lan luot 1 0.138; 0.802;
0.401; 0.774 > 0.05, do d6 khong co6 su khac bi¢t trong su hai long va y dinh
hanh vi cua nguoi tiéu dung gitra cac nhom gidi tinh.

Phén tich ANOVA cho bién trinh d6 hoc vin: C6 5 nhém bao gdm Trung
hoc co s, Trung hoc phd thong, Trung cip — Cao ding, Pai hoc va Sau dai
hoc. Sau khi phan tich ANOVA, gia tri sig Levene Statistic ciia nhan td Su
hai long dat 0.054 > 0.05 va gia tri sig ctia Kiém dinh F ¢ bang ANOVA =
0.165 > 0.005. Gia trj sig Levene Statistic cia Y dinh hanh vi cia ngudi tiéu
dung 1an Iuot 13 0.037; 0.014; 0.016 < 0.05. Do d6, gia thuyét phuong sai
d6ng nhat giita cac nhom gid tri bién kiém soat da bi vi pham. Xét gia trj Sig.
ctia kiém dinh Welch & bang Robust Tests ctia nhan t6 san long tra gia cao
(Sig = 0.006) va y dinh mua lai (Sig = 0.042) <0.05. Riéng Sig. cua nhan t6
truyén miéng = 0.498 > 0.05. Ket luan rang, khong c6 sy khac biét phuong
sai gitra cac nhom trinh d6 hoc van véi su hai long va truyen miéng cua nguoi
tiéu dung, tuy nhién c6 su khac biét co ¥ nghia théng ké vé san 1ong tra gia
cao va y dinh mua lai & cac nhém trinh do hoc van.

Phén tich ANOVA cho bién thu nhdp: c¢6 4 nhom thu nhép 1a Duéi 5 triéu
VND, Tur 5-10 triéu VND, Ttwr 10-20 triéu VND va Trén 20 triéu VND. Gia
tri sig Levene Statistic ctia Nhan t6 Sy hai 1ong va san 1ong tra gia cao lan
luot dat 0.150; 0.141 >0.05. Xét tiép gia tri Sig. cua kiém dinh F & bang
ANOVA lan luot 12 0.322 va 0.414. Riéng gia tri Sig Levene Statistic ctia
Nhan t6 ¥ dinh mua lai va truyén miéng lan luot dat 0.010; 0.028 < 0.05. Xét
kiém dinh Welch & bang Robust Tests, gia tri Sig lan luot 14 0.771 va 0.159
> 0.05. Do d6 khéng c6 su khac biét co ¥ nghia thong ké vé sy hai 1ong va y
dinh hanh vi ctia nguoi ti€u dung gitra cac nhdm thu nhap.

Sau khi phan tich, c6 thé thiy rang khong du co sé dé két luan co sy khac
biét vé sy hai long va y dinh hanh vi cia nguoi tiéu dung tai TP. HCM ddi
véi cac doanh nghiép 4p dung quéan 1y chudi cung tmg xanh trong nganh hang
FMCQG gitra cac nhém gidi tinh va nhdm thu nhap. Tuy nhién gitta cdc nhoém
trinh d6 hoc van thi c6 su khac biét trong viéc san long tra gia cao va y dinh
mua lai.

5. Két luan va kién nghi chinh sich

Ket qué cho thay trong ‘nganh hang FMMCG, noi dién ra sy canh tranh gay
gat va doi hoi sy cai tién khong ngung, viéc doanh nghiép chi dya vao tiéu
chuan ISO 14001 1a khong du dé thuc day su hai 1ong ctia khach hang gen Z
- thé hé thé hién moi quan tam sau hon véi cac gia tri dao duce, xa hdi, moi
truong va phat trién bén vimng. Bai viét dé xuat mot sé giai phap lién quan
dén ting cuong anh huong cua doanh nghiép tham gia chudi cung ing xanh
nhu sau:

Thir nhat, doanh nghiép can tap trung vao mot sd giai phap cu thé dé giup
khach hang ting cuong nhan biét vé cac hoat dong thyc hanh quan 1y chu01
cung tng xanh va khuyén khich sy tham gia ctia ngudi tiéu ding bao gdm:
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- M6 rong hoat dong tai ché bao bi va tham gia khach hang: Tang cudng
chién dich thu gom va tai ché bao bi théng qua chuong trinh khuyén mai va
uu dai cho khach hang tham gia. Tao co hoi cho khach hang chia sé hinh anh
hodc trai nghi¢m ctia ho trong viéc tham gia vao cac hoat dong tai ché, tao su
tuong tac va lan téa thong diép tich cuec.

Ngoai ra, sang tao cac hinh thire gitip cung cap thong tin vé viéc ap dung
quan ly chudi cung Ung xanh dén nhiéu khach hang hon, bao gom viéc phat
trién chién dich truyén thong va wu dai cho khach hang mua sim cac san
pham than thién voi moéi trudong, ddng thoi khuyén khich ho chia sé trai
nghiém va quan diém ctia minh.

- Hop téc kinh doanh véi nha cung cép than thién véi méi truong: Tang cudng
quan hé v6i nha cung cip than thién véi moi truong, tap trung vao viéc chon
lwa nhirg ddi tac chia sé tim nhin va gia tri vé bao vé méi trudng. Xay dung
chuong trinh hop tac dai han dé thac day ca hai bén tdi uvu héa cac quy trinh
va san pham than thién véi méi truong.

Thir hai, doanh nghiép can gitp khach hang ting cudng cac hoat dong thuc
hanh quan 1y chudi cung img xanh noi bo va lan téa rong hon dén ngudi ticu
dung.

Pau tién, ting cudng kiém soat chat luong ctia co sé vat chat than thién voi
moi trudng qua qua trinh kiém soat va danh gia chéat lugng. Thir hai, phat
trién chuong trinh quan 1y va giam sat dé dam bao tuan tha cac luat bao vé
moi truong. Thi ba, nhdn manh cam két ctia nha 1anh dao ddi v6i chudi cung
ing xanh va xay dung cac chuong trinh dao tao dé tang cuong y thirc cua
nhan vién. Cubi cung, t6i wu hoa quy trinh ndi bo dé giam tac dong moi
truong va str dung ngudn néng lugng tai tao trong quy trinh san xuat. Nhitng
bién phap nay sé& gitip cong ty duy tri cam két viing chac ddi véi bao vé moi
trudng va xay dung chudi cung tng xanh hiéu qua.

Thir ba, doanh nghiép nén xem xét tich hop chimg nhan ISO véi quan 1y chat
luong toan dién. Ngoai ra, voi nganh hang tiéu dung nhanh, doanh nghiép
can dap umg nhanh chong nhu cau cu thé ctia khach hang dé ¢am bao dap tng
nhanh chong nhu cau ctia nguoi ti€u dung dé tang sy hai 1ong cua khach hang,
tir d6 thiic ddy cac y dinh hanh vi ctia ngudi tiéu dung.

Thir tir, cac thuong hiéu trong nganh hang FMCG nén dau tu nhiéu hon vao
quan 1y chudi cung tmg xanh khong chi nhim nang cao uy tin thuong hiéu
ma con c6 thé khai thac sy hai long cua khach hang trong viéc trién khai
marketing truyén miéng giita khach hang véi nhau, dong thoi tang loi nhuan
tir nhitng khach hang trung thanh va tir d6, su hai long ctia khach hang gian
tiép dong gop vao viée gitip doanh nghiép thuc hién cac loi ich xi hoi.
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Phu luc. Thang do Likert S mirc dg cac bién trong mo hinh
1: hoan toan khong dong v ; 2: khong dong y; 3: trung tinh; 4: dong y; 5: hoan

toan dong y
Ma héa Bién quan sat Nguoén

Thang do Quan ly chudi cung tng xanh ndi bd

IGSCM1  (Cong ty c6 thc hién viéc kiém soat chat lvong cac  (Changjoon Lee va
co s& vat chat bén trong than thién v&i moi tredng.  |cac cong sw; 2021

IGSCM2  |Céng ty c6 chwong trinh quan ly. giam sat dé tuan  [Byoung — Chun Ha
thu luat bao vé méi treong. (2021) Hyunsoo Kim

- < , —————————_———vacong sy (2018)

IGSCM3 |Cbng ty da dat duwgc chirng chi quan ly than thién
v&i moi tredng (ISO 14001).

IGSCM4  |Nha lanh dao cong ty cé dwa ra cam két vé viéc ap

dung chudi cung tng xanh

Thang do quan ly chudi cung rng xanh bén ngoai

thong tin v& san pham than thién véi méi trudong

EGSCM1 [Cbng ty c6 hop tac kinh doanh v&i cac nha cung Changjoon Lee va
cap than thién vé&i méi trwdng. cac cong s (2021)
Hyunsoo Kim va
céng sy (2018)
EGSCM2 (Céng ty c6 cung cap day di cho ngudi tiéu dung
cac thong tin vé& quy trinh logistics than thién v&i
moi treong.
EGSCM3 (Céng ty cung cap day dd cho nguwdi tiéu dung

EGSCM4

Cong ty cd hoat dong cho khach hang tham gia vao
viéc thu gom. tai ché bao bi

Thang do sy hai long cua khach hang

tw trén thi trwdng

CS1 San pham vuwot qua ki vong mong doi cua toi Rashed Al Karim va
céng sy (2023)
. ] Thanh Tiép Lé
CS2 Chon thwong hiéu nay la mot quyét dinh dang dan  |(2021)
CS3 Néu dwoc chon lai. tdi vAn s& mua san pham cda Farhan Mirza (2023)
thwong hiéu nay
CS4 Chéat lwgng sén pham tét hon téi mong doi
CS5 San pham tét hon so v&i nhivng sw lwa chon twong

Thang do sw san long tra gia cao
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Ma hoéa

Bién quan sat

Nguén

WTP1

T6i san sang mua san pham nay du cho n6 dat hon
S0 V@i cac san pham twong tw cha thwong hiéu
khac.

Rashed Al Karim va
cong s (2023);
Hyunsoo Kim va
cong sy (2018);
Francesca De Canio
(2023)

thwong hiéu nay trong twong lai

WTP2 To6i s&n sang mua nhirng san pham twong tw cta
thwong hiéu nay du né dat hon so véi nhirng
thwong hiéu khac.
WTP3 Toi cam thay khdng khé chiu khi phai tra tien nhiéu
hon cho cac san pham (rng dung chudi cung &ng
xanh
WTP4 TGi Ung ho viéc chi tiéu nhiéu hon cho céac san
pham trng dung chudi cung (ng xanh (bao bi tai
ché. nguyén vat liéu than thién maoi trwdong....)
Thang do y dinh quay lai
RI1 T6i sé tiép tuc mua san pham nay lan téi Rashed Al Karim va
RI2 T6i s& mua s6 lvgng nhidu hon san phdm nay 1an  [cONg sw (2023)
(i NGO THANH
RI3 Toi san sang mua so lwgng nhiéu hon néu thwong THANH HUYEN
hiéu kéu goi sw ting hé chudi cung trng xanh cua (2020)
ho
RI14 T6i sé& quay lai d& mua cac san pham khac cla

Thang do truyén miéng

thwong hiéu nay

WOM1  [T6i ndi nhivng diéu tét dep vé san pham nay Rashed Al Karim va
cong sw (2023)
Jasmin Bergeron va
céng sy (2010)
WOM2 TOI sé gidi thiéu thwong hiéu nay cho ban bé va
ngwoi than cda minh
WOM3  [T6i néi vé cong ty nay thuong xuyén hon bat ki
cong ty khac c6 san pham twong tw
WOM4 Toi tw hao khi gi¢i thiéu toi la khach hang cla
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PHAN TICH TAC PQNG CUA CAC NHAN TO ANH
HUONG PEN KHA NANG PHUC HOI CUA DOANH
NGHIEP NHO VA VUA O VIET NAM TRONG BOI

CANH KHUNG HOANG KINH TE
3 TS Phung Duy Quang
ThS Nguyén Cong Tai, Ngdan hang Vietcombank

TOm tdt: Bai bdo sé phdn tich tac dong cua cac nhan té dnh hudng dén
kha ndng phuc hoi cua céc doanh nghiép nhé va vira ¢ Viét Nam trong béi
canh khiing hodng kinh té véi bé sé liéu ciia doanh nghiép nhé va vira cia
Viét Nam giai doan tir 2016-2017 trén céc tinh thanh ¢ mién Bac.

Tir khod: doanh nghiép vira va nho, kha nang phuc héi, M6 hinh tac dong cb
dinh, M6 hinh tic dong ngau nhién.
1. Mé dau

Hoi nhap kinh té qudc té dang 1a xu hudng tit yéu trén thé gidi hién
nay, viéc hoi nhap mang lai cho mdi qudc gia rét nhiéu co hoi, tao diéu kién
thuan loi dé phat trién thi truong, huy dong nguon von nudc ngoai, phat trién
cong ngh¢ moi va dua san pham dén nguoi tiéu dung quoc té. Pong thoi cling
mang dén khong it kho khan va thach thirc cho mé1 quoc gia, dac biét la mot
quoc gia dang phat trién nhu Viét Nam. Trong d6 kho khan lon nhat chinh 12
van de phat tr1en cac doanh nghiép trong diéu kién khong can strc. Tham gia
vao nén kinh té thé gioi, cac doanh nghi¢p Viét Nam phai canh tranh voi cac
cong ty, tap doan kinh té hang dau voi tiém luc tai chinh 16n va cong nghé
hién dai. Piéu d6 dit ra yéu cau cho cic doanh nghiép phai khan truong tao
thé luc dé nang cao niang lyc canh tranh ciia minh khang dinh dang cap doanh
nghiép trong diéu kién hoi nhap kinh té qudc té.

Doanh nghiép vira va nhoé ¢6 vai tro dac biét quan trong ddi v6i nén
kinh té mdi qudc gia. Trong xu thé hoi nhap kinh té thé gidi nhu hién nay thi
cac nudc déu cha ¥ hd tro cac doanh nghiép vira va nhd nham huy dong tdi
da ngudn luc dé ho tro phat trién kinh té. Vi vay trong cac nim gan ddy cac
van d¢é lién quan dén doanh nghiép vira va nhé luén duoc nhiéu ca nhan to
churc quan tam nghién ctru.

Khi nghién ctru vé tac dong ctia cudc khung hoang kinh té thé gisi dén
céc doanh nghiép vira va nho & Trung Qudc, Liu va Xiang Feng (2009) phan
tich nhirng tac dong cua cudc khung hoang tai chinh ¢ chau A dén cac doanh
nghiép nho va vira ¢ Trung Quéc va danh gia cc bién phap ho trg cua chinh
phu Trung Qudc véi khdi cac doanh ‘nghiép nay va tom tat nhimng kinh
nghiém dbi pho véi khung hoang kinh té. Dong thot cac tac gia da chira rang
Cudc khiing hoang kinh té tai chinh toan cau da 1am cho thi truong xuét khau
bi thu hep, giam cic don hang xuét khau, chi phi diéu hanh ting, hiéu qua
san xuét kinh doanh giam manh, thit nghiép gia ting, dau tu giam sut, cac
tac gia cling néu ra nhitng bién phap ng pho cua chinh phu Trung Qudc.
Cubi cung tac gia dua ra cac dé xuit cac chinh sach dé cac doanh nghiép nho
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va vira phuc hoi san xuat nhu bao lanh tin dung, giam thué, cai tién h¢ thong
dich vu...

Khi nghién ciru vé tac dong ciia cudc khiing hoang tai chinh toan cau
dén cac doanh nghiép vira va nhé ¢ Trung Quéc Huang Dechun va Ju Kang
(2010) d3 dua ra két ludn: Cac doanh nghi¢p vira va nho dong vai tro rat quan
trong trong su phat trién ciia Trung Qubc vé kinh té, lao dong, viéc lam, sy
6n dinh va phat trién xa hoi, cin ctr vao chi sb ting truong cua 218 doanh
nghiép vira va nho trén dia ban Thuong Hai va Tham Quyén véi phuong phap
phan tich Cluster cac tac gia cho thdy nim 2008 cac doanh nghiép vira va nhod
Trung Qudc bi anh huéng ning né boi cude khing hoang kinh té tai chinh
toan cau. Nhitng kho khin chii yéu cta cac doanh nghiép nay 1a: Thi truong
trong nudc bi suy giam, thi trudng xuat khau bi thu hep, bén canh do lai suat
tang cao lam cho cac doanh nghiép nho va vira rat kho khin trong tiép can
nguon vbn tir cac ngan hang. Pong thoi nghién ciu cling da dua ra cac
khuyén nghi dé cac doanh nghiép nho va vira & Thuong Hai va Tham Quyén
phuc hoi hoat dong ciia cac doanh nghiép d6 sau khing khoang.

Trong nghién ctru vé tic dong cta cudc khing hoang kinh té toan cau
dén cac doanh nghiép vira va nho Indonesia, Gaku va Funabashi (2013) da
chi ra cac doanh nghiép vira va nho tang doanh thu nhu thé ndo trong cudc
khung hoang kinh té va voi udc lugng mo hinh Probit cac tac gia chi 16 mot
80 goi ¥ v€ mdt chinh sach dé doanh nghiép vira va nho & Indonesia khoi
phuc san suét sau khing hoang: Cac cong ty 16n hon v&i ngudn luc 16n hon
s€ thanh cong hon va cac thanh cong cta cac doanh nghiép nay c6 dugc boi
ho c6 thé da dang hoa thi trudng trong nude, nhd khai thac tot thi truong noi
dia, nhor d6i méi va cai thién cac san pharn hién c6 ma khong can dau tu 1én
vao co sé hodc thiét bi mdi tir 46 giam duoc chi phi san xuat va gia thanh san
pham.

Niam 2015, khi nghién ctru vé tac dong cia cudc khing hoang kinh té toan
cau dén cac doanh nghiép nho va vira tai Croatia hai tac gia Marko Peri¢ va
Jelena Durkin (2015) di chi ra rang muc dich chién lugc chinh dé khéi phuc
san suét sau khung hoang 13 thuc day viéc dau tu cua cac doanh nghiép nho
va vira tai Croatia 1a nham vuc day cac doanh nghiép nay sau ton that tir cudce
khung hoang kinh té thé gidi, nghién ciru cling chi ra rang phan 16n dau tu
(trén 80% s6 doanh nghi¢p) huong dén 1a dau tu vao cong ngh¢ thong tin
(may tinh, cac phan mém quan ly..); tai san c¢b dinh va cac hoat dong dau tu
tap trung chu yéu vao mua thiét bi may moc mai va thay thé cac may méc
thiét bi ¢i hao mon.

Khi nghién ciru vé tac dong ciia cudc khing hoang kinh té thé giéi dén
cac doanh nghiép vira va nhé & Anh, Marc Cowling va Weixi Liu (2015) da
chi ra ring: Cudc khung hoang kinh té tai chinh toan cau di 1am anh huéng
rat 16n dén doanh nghiép vira va nho tai Anh, trén 40% doanh nghiép giam
viéc lam va trén 50% s0 doanh nghiép bi sut giam vé doanh thu. Mic du vay
theo két qua diéu tra thi ba phan tu trong s6 cac doanh nghiép chiu tac dong
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cua khing hoang co quyét tim phuc hdi doanh nghiép tré lai va nghién ctu
két luan rang yeu t6 nhén lyc trinh do cao va trinh d6 chuyén moén cua lao
dong quyét dinh den kha nang phuc hoi cua doanh nghiép.

Nghién ctru vé kha nang phuc hoi ctia cac doanh nghiép vira va nho tai
My, Bin Zhou (2016) cho rang hau hét cac doanh nghiép vira va nhé c6 hiéu
biét twong ddi chinh xac vé quan tri doanh nghiép. Nhimg ly do chinh de
thue hién kho6i phuc doanh nghiép chu yéu 1a noi b, bao gom giam chi phi,
cai thién ty suat loi nhuén, cai thién viéc st dung t6i da cong suit nha may
va duy tri vi thé canh tranh. Cubi cliing, cong trinh ciing cung cip bang ching
rang cac rao can ma cac doanh nghiép vira va nho gip phai lién quan dén
quan 1y hodc cac yéu t lién quan dén trinh d6 ctia chu doanh nghiép va trinh
d6 chuyén mon cia lao dong 13 yéu quyét dinh chinh dén sy phat trién cia
doanh nghiép.

Trong bao céo vé anh hudng ciia ctia cude khing hoang tai chinh toan
cau dén doanh nghiép vira va nho ciia 29 qubc gia thanh vién OECD va céc
chinh sach hd trg cta cac chinh phu; cac tac gia (2009) da chi ra cac doanh
nghiép nay dong gop rat 16n vao van de giai quyet viéc lam, tang trudng kinh
té, tuy nhién khdi nay bi anh huong rat nang né boi cudc khing hoang kinh
té tai chinh toan cdu va cac nguyén nhan chinh dugc néu ra 13 doanh nghiép
vira va nho thuong cdé quy mod vira, nhé hoac rat nho, kho thu hep hon nira,
chinh vi han ché quy mo va ngudn lyc nén khéi nay cung kho da dang trong
hoat dong san xuat kinh doanh, khdi nay rat kho tiép can vbn vay va thudng
phai vay voi 1di suat cao. Nghién ctru ciling dua ra mot s6 goi y dé ning cao
kha ning phuc hdi ctia doanh nghiép sau khing hoang.

Dbi véi cac nude dang phat trién nhu Viét Nam thi doanh nghiép nho
va vira dong vai tro quan trong trong qua trinh phaét trién kinh té: phan Ion
giai quyét duoc viéc 1am cho lao dong ca nudc, hiéu qua 1am viéc cao, dic
biét rat linh hoat d6i véi su thay doi, soc kinh té va dang dong gop ngay cang
nhiéu vao GDP cua qudc gia. Pay chinh 1a ngudn phét trién dé tro thanh
doanh nghiép Ién cua dat nudc. Co kha nhiéu cac cong trinh nghién ctu da
dé cap dén cac van dé lién quan dén doanh nghiép vira va nho nhu: tiéu chi
x4c dinh doanh nghiép vira va nho; vai tro, dic diém cua doanh nghiép vira
va nho, va su phat trién caa cac doanh nghiép nho va vira. Ngoai ra, ciing c6
khong it cac dé tai nghién cau vé tac dong cua khung hoang téi khéi cac
doanh nghiép vira va nhé nhu cong trinh cia Nguyén Thi Hai Ninh (2012)
V6i tidu d& “Doanh nghiép nhé va vira ¢ Viét Nam trong béi canh khing
hodng kinh té toan cau” i néu ra hé thong i luan vé tac dong cua cudc
khung hoang kinh té tai chinh toan cau dbi véi doanh nghiép vira va nho Viét
Nam, cac doanh nghiép vira va nho Viét Nam chiu tac dong manh mé tir cuoc
khung hoang, nhiéu doanh nghiép gap khé khan vé vén, thi truong tiéu thu
giam manh dan dén nhiéu doanh nghiép dimng san xuat hoac pha san. Cac
nhguyén nhan chu yeu dugc duara la: Cac doanh nghi€p nay c6 nQUOn luc han
ché, kha nang tiép can vén thap khi lam phat ting cao day lai suat cho vay
tang cao bén canh d6 kinh té thé gidi suy giam kéo theo céc hop dong xuat
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khau bi cit giam. Nghién ctru ciing dua ra cac nhom giai phap dé gitp doanh
nghiép nang cao kha ning phuc hdi hoat dong cia minh sau khing hoang.
Cong trinh cua Phan Thi Minh Ly (2011) d4 chi ra 4 nhan t6 tac dong dén
hoat dong san xuat kinh doanh cua cac doanh nghiép vira va nho Viét Nam
1a: nhan t6 chinh sach, vén, noi luc cua doanh nghiép va chinh sach kinh té
vi mo, trong d6 nhan té ndi luc cua doanh nghiép dong vai tro quan trong
nhat dén két qua hoat dong kinh doanh caa doanh nghiép. Nghién ciu nay
cling dua ra cac chién luoc vé san pham, chién luoc quang céo, ... dé phuc
hoi hoat dong ctia doanh nghiép trong qué trinh hoi nhap kinh té quéc té hién
nay.

Khi nghién ctu vé tac dong caa cudc khung hoang kinh té thé gisi dén
cac doanh nghiép nho va vira ¢ Viét Nam, tac gia Pham Thé Tri (2011) da
phan tich nhitng tac dong tiéu cuc cua cudc khang hoang kinh té Ién céc
doanh nghiép nho va vira dong thoi chi ra cac giai phap mang tinh dinh huéng
phét trién khbi doanh nghiép nay cu thé 6ng dé ra tim dinh hudng co ban:
thiz nhdt, hoan thién va dam bao tinh on dinh khung phép ly, cai cach thi tuc
hanh chinh va chinh sach tai chinh nham tao méi truong dau tu kinh doanh
binh ding, minh bach, théng thoang cho doanh nghiép vira va nho phét trién.
Thet hai, danh gia tac dong cua cac chinh sach d6i véi cac doanh nghiép vira
va nho, dinh ky to chtrc ddi thoai gitra co quan nha nuéc véi doanh nghiép
vira va nho, qua d6 hudng dan va giai dap cac yéu cau buc thiét cho phat trién
kinh doanh. Ths ba, diéu chinh hé théng thué pht hop nham khuyén khich
khoi sy doanh nghiép, doi mai ché do ké toan, céc biéu mau bao céo theo
huéng don gian hod, khuyén khich doanh nghiép tw ké khai va nop thué, vira
tao thuan loi cho doanh nghiép, vira chdng that thu thué. Thet nur, cai thién
tinh trang thiéu mat bang san xuat, tang cuong bao vé moi truong thong qua
viéc 1ap va cong khai quy hoach, ké hoach sir dung dat; tao diéu kién dé phét
trién cac khu céng nghiép, cum cdng nghiép c6 quy md hop Iy va gia thué
dat phi hop véi kha niang cua doanh nghiép vira va nho; hd tro di doi cac
doanh nghiép nho va vira gay 6 nhiém, tac hai dén méi truong tai cac khu
dan cu va do thi d&én cac khu céng nghiép, cum cong nghiép. Thit nam, sira
d6i, b6 sung cac quy dinh dé day nhanh viéc xay dung qu¥ bao lanh tin dung
cho doanh nghiép vira va nho tai cac dia phuong; khuyen khich phét trien cac
loai hinh ngén hang, ngan hang thuong mai ¢ phan chuyén phuc vu cac
doanh nghiép nho va vira, trong d6 bao gdm ca viéc phat trién nghiép vu cho
thué tai chinh va ap dung bién phap cho vay khéng c6 bao dam bang tai san
thé chap d6i vai cac doanh nghiép vira va nho c6 du an kha thi, c6 hiéu qua
dé dap wng nhu cau vén dau tu va kinh doanh. The? su, day nhanh viéc thuc
hién cac chuong trinh hd tro, phé bién, (ng dung cong nghé va k thuat tién
tién téi cac doanh nghiép vira va nho, nang cao niang luc quan ly ki thuat;
khuyén khich viéc hop tac va chia sé cong nghé giira cac doanh nghiép c6
quy mo khac nhau; phéat trién c6 hiéu qua cac chuong trinh nghién ciu cé
kha nang tng dung vao thyc tién; nghién ctu, stra d6i, bd sung va ban hanh
hé thong céc tiéu chuan ky thuat, hé théng quan ly chat lwong va chang nhan

181



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

chat lwong pht hop vai quéc té. Khuyén khich doanh nghiép vira va nho tham
gia cac chuong trinh lién két nganh, lién két vung va phat trién cong nghiép
phu trg. Ther bay, day nhanh viéc xay dung h¢ thdng thong tin doanh nghiép
dé c6 co so dit lidu danh gia vé tinh trang cua doanh nghi¢p vira va nho, phuc
vu c6ng tac hoach dinh chinh séch va cung cap cac thong tin phuc vu hoat
dong san xuat, kinh doanh caia doanh nghiép. Trién khai cac hoat dong tuyén
truyén, gido duc, phd bién kinh nghiém, y chi kinh doanh va lam giau hop
phap téi moi d6i twong. Nghién ciru thi diém viée dua cac kién thic vé kinh
doanh vao chuong trinh hoc & truong phd thong, dai hoc, cao dang, trung hoc
k¥ thuat va cac treong day nghé nham thiic day tinh than kinh doanh, phéat
trién van hoa doanh nghiép.

Ciing nghién citu Vé cac anh huong cia cudc khing hoang kinh té thé
gidi dén cac doanh nghiép nho va vira Viét Nam, c¢ong trinh cua tc gia Pham
Thi Loan (2015) véi tiéu dé “Anh huéng cua khung hoang kinh té d@én hoat
déng san xuat kinh doanh cua doanh nghiép vira va nhé Viét Nam “trong d6
tac gia phan tich cac nhan t6 anh hudong dén két qua san xuat kinh doanh cua
doanh nghiép vira va nho Viét Nam trong giai doan khing hoang kinh té tai
chinh toan cau. Nghién ctu ciing dua ra mot s6 goi ¥ chinh sach gilp cac
doanh nghiép khoi phuc hoat dong san xuat kinh doanh. Tuy nhién, cac
nghién ctru trén chi xét vé mat dinh tinh ma gan nhu chua quan tim sau sic
dén viéc str dung cac mé hinh dinh luong.

Song song vai do, nghién citu vé khiing hoang kinh té c6 rat nhiéu tac
pham viét thanh sach nhu: Cudn “Khing hodng kinh té toan cau va gidi phap
cua Viét Nam”, NXB Tong hop TPHCM (2009, nhiéu tac gia khac) khong
chi cung cap thong tin vé su kién khung hoang kinh té nim 2008 ma con dua
ra nhitng phan tich, ddnh gia thyc trang cling nhu trién vong cua cac giai phap
khic phuc khang hoang qua céc bai viét da dang trén Thoi b4o Kinh té Sai
Gon cua cac chuyén gia kinh té uy tin ¢ trong va ngoai nudc nhu: GS Tran
Van Tho, TS Vi Quang Viét, TS Lé Piang Doanh...dac biét la cac cuoc
phong van hai nha kinh té hoc néi tiéng thé giéi Paul Krugman va Michael
Porter nhan dip hai 6ng dén Viét Nam; Cudn “Chinh sdch g pho khing
hodng kinh té cua Viér Nam”, NXB Théng ké (2009, TS Ngbé Minh Quang
va TS Poan Xuan Thuy) da tap trung nghién ctru, phan tich danh gia chinh
sach tng pho khung hoang kinh té cua Viét Nam duéi cach tiép can phan tich
tir kinh té chinh tri. Trén co s& nguon sé liéu, tu liéu chinh thire d3 duoc cong
bd, ¢d su phan tich ké thira, bo sung nham bude dau danh gia thanh cong cua
nhitng chinh sach ang phd khing hoang kinh té caa Viét Nam va chi ra nhiing
van dé can tiép tuc hoan thién va nguyén nhan. CAc tac pham trén da khai quat
vé cuoc khing hoang kinh té toan cau va nhimng tac dong ma cudc khang
hoang kinh té gay ra, cic tic pham da dua ra cac chinh sach gitp cac doanh
nghiép phuc hoi san xuat dé g pho vai khiing hoang kinh té. Céac cong trinh
ndy méi chi nghién cttu vé mit Iy luan va phan tich dinh tinh ciing chua quan
tam sau sac dén viéc st dung cac mo hinh dinh luong.

182



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

Trén co s& phan tich tdng quan nghién ctu trong va ngoai nuéce lién
quan dén bai viét “Phan tich tac dong cua cac nhan té anh huéng dén kha
nang phuc hoi cia cac doanh nghiép nho va vira ¢ Viét Nam trong bdi canh
khung hoang kinh t&” 1a ¢6 ¥ nghia khoa hoc va thyc tién. Bai viét s& cung
cap thém céc két qua thuc nghiém b sung cho cac nghién ciru thuc tién vé
linh vyc nay ¢ Viét Nam. Phan dau cua bai bao di gidi thiéu téng quan vé
téng quan va tinh cap thiét dé nghién ctru phan tich tac dong cua cac nhan t6
anh huong dén kha ning phuc hdi cua cac doanh nghi¢p nho va vira ¢ Viét
Nam trong bi canh khang hoang kinh té. Phan con lai ctia bai bao dugc sip
xép nhu sau: Muc 2. Co s6 1y thuyét vé mé hinh nghién ctru. Muyc 3. Dit liéu
va phuong phap nghién ctru, Muc 4. Két qua uéc lwong mo hinh, Muc 5. Két
luan va Ham y chinh sach.

2. Co s& 1y thuyét vé mé hinh nghién ciru

Bai viét st dung hai mé hinh dir liéu bang dé wéc lugng va phan tich: Mo
hinh tac dong c6 dinh (Fixed effects model) va mo hinh tic dong ngiu nhién
(Ramdom effects model). Dix liéu bang 1a sy két hop cua dir liéu chéo (cross
section) va dit liéu chudi thoi gian (time series). Sir dung dit liéu bang c6 hai
vu diém 16n nhu: Thir nhét, dit liéu bang cho cac két qua udc luong cuia tham
s6 trong mo hinh tin cdy hon; Thir hai, dit liéu bang cho phép chiing ta xac
dinh va do ludng tic dong ma nhing tic dong nay khong thé xac dinh va do
luong khi chi sir dung dir liéu chéo hoac dir liéu chudi thoi gian.

2.1. M6 hinh tac dong cb dinh

Xét mdi quan hé kinh té v&i bién phu thude Y vak bién giai thich quan
sat dugc X1, Xa, ..., Xk va mot hodc nhiéu bién khong quan sat dugc. Ching
ta co dir li¢u béng cho Y va Xy, Xz, ..., Xk. Dir liéu bang bao gom N dbi
tugng va T thoi diém, vi vay ¢6 N x T quan sat. M6 hinh hdi quy tuyén tinh
khong c6 hé s6 chin duoc xac dinh boi:

Yy =B Xiq+ LoXig ot B Xy + 24, VO11=1,2, .. Nvat=1,2, ...,
T. Q)

Trong d6 Yit 1a gia tri cia Y cho ddi twong i o thoi diém t, Yia la gia
tri ciia Xi ¢ thoi diém t, u, 1a sai s cia d6i twong | ¢ thoi diém t (vai i = 1,
2,..,Nvat=1,2,...,T.

M® hinh héi quy tac dong ch dinh (Fixed effects model: FEM) 1a mot
dang mé rong ctia md hinh hdi quy tuyén tinh c¢6 dién (1) dugc xac dinh boi:

Y, = BXig+ BoXig + oot B Xy +Vi+EVO1T=1,2, . Nvat=1,2,

LT (2)

Trong d0, s, =V, +&, . Sai s6 cia md hinh hoi quy ¢ dién (1) duoc tach thanh

hai thanh phan, thanh phan v, dai dién cho cac yéu t6 khong quan sat duoc

khéc nhau giita cac ddi tugng nhung khong thay doi theo thoi gian, thanh

phan &, dai dién cho cac yéu té khong quan sat dugc khac nhau gitra cac doi
tugng nhung thay doi theo thoi gian.

C6 hai phuong phap dé udc lvgng md hinh (2): Uéc luong binh phuong nho

nhét voi bién gia (Least Square Dummy Variables: LSDV) véi mdi bién gia
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1a dai dién cho mdi doi twong quan sat cia miu va phuong phap udc luong
tac dong co dinh (Fixed effects estimator: FEE)
2.2. M hinh tic dong ngiu nhién

Xét mdi quan hé kinh té v6i bién phu thude Y va k bién giai thich quan
sat duge X1, Xa, ..., Xk va mot hodc nhiéu bién khong quan sat dugc. Ching
ta c6 dit liéu bang cho Y va Xi, Xa, ..., Xk. Dit liéu bang bao gom N doi
tuong va T thoi diém, vi viy c6 N x T quan sat.

Mo hinh tac dong ngau nhién duogc viét dudi dang:

Y, =B Xiq+ LoXip +ooot B Xi +V, +€,VO11=1,2, ..., Nvat=1,2,..., T.
©)

Sai s6 cia md hinh hoi quy co dién (3) duogc tach thanh hai thanh phan, thanh

phan v, dai dién cho céc yéu t6 khong quan sat dugc khac nhau gitta cac doi

tugng nhung khong thay doi theo thoi gian, thanh phan ¢, dai dién cho cac
yéu t6 khong quan sat duoc khac nhau giita cac ddi trong nhung thay doi
theo thoi gian. ‘ ’
Gia su thanh phan v, duoc viét dudi dang:

Vi=a,+w Voii=1,2,...,N

(4)
Trong d6, {@ ) 1a ddy c4c bién ngau nhién doc lap véi trung binh khéng va
phuong sai khong doi: E(e,) =0,Var(e,) = o2 va Cov(a, ;) =0(i # j). Khi do,
tac dong cua {w }IN: _dén mé hinh (3) duoc goi la tac dong ngau nhién (Random
effects).
Mot gia thiét quan trong cua md hinh (3) la sai S0 g, =V, + ¢, khong tuong
quan v&i bat ky bién giai thich nao ciia mé hinh.
Phuong phap udc lugng thuong dung cho mé hinh (3) 1a phuong phap uoc
luong c6 tac dong ngau nhién REE (Random effects Estimator).
3. Dir liéu va phwong phap nghién ciru
3.1. Dir ligu nghién céu

Dir liéu dugc tong hop tir s6 lidu thong ké diéu tra doanh nghiép cia Tong
cuc thong ké trong 2 nam 2016 va 2017. Trong d6, pham vi cac doanh nghiép
duogc thu thap thdng tin bao gom cac doanh nghiép hach toan kinh té doc lap
duoc thanh 1ap va chiu su diéu tiét boi Luat Doanh nghiép; Hop tac xa/lién
hiép hop tac xa/quy tin dung nhan dan (goi chung la hop tac xa) hoat dong
theo Luat Hop tac xa va céc doanh nghiép hach toan kinh té doc lap duogc
thanh 1ap, chiu sy diéu tiét boi cac Luat chuyén nganh nhu Luat Bao hiém,
Luét Chirng khoan... Cudc Diéu tra vén dau tu thyuc hién duogc trién khai trén
pham vi ca nuéc, gdm 63 tinh, thanh phé tryc thudc Trung wong (khong ké
cac huyén dao C6 To, Con Pao, Con Co, Bach Long Vi, Trudng Sa, Hoang
Sa). Piéu tra tat ca cac nganh kinh té tir nganh A dén nganh U theo Hé thong
nganh kinh té Viét Nam nam 2007.
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3.2. C4c phan tich théng ké co ban

Nghién ctu khao sat dir liéu thu thap qua 2 nam 2016 va 2017 cua 30077
doanh nghiép hoat dong trén 3 linh vuc: Céng nghiép, N6ng nghiép va Dich
vu (can ctr trén nganh nghé ding ky kinh doanh chinh). Tinh theo s6 luong,
c6 12138 doanh nghiép hoat dong trong nganh céng nghiép, 1548 doanh
nghiép hoat dong trong nganh néng nghiép va 16391 doanh nghiép hoat dong
trong nganh dich vu.

Gia tri trung binh Vén cht s hiru DN theo linh vuc hoat dong chinh

Trigu VND ndm 2016 va 2017
140,000.00
120,000.00
100,000.00
80,000.00
60,000.00
40,000.00
20,000.00
Cong Nghiép Dich vu Nong Nghiép

B Trung Binh V&n Chi s& hitu ndm 2016 B Trung Binh V&n Chd s& hitu ndm 2017

Hinh 1. Gi tri trung binh Vén chi sé hitu DN theo linh vuc hoat dong
chinh nim 2016 va 2017.

Nguén: Tinh toan bang RStudio 3.6.3 cua cac tac gia tir sb liéu
Gia tri trung binh cua vén chu sé hitu doanh nghiép hoat dong trong 3 nganh
dugc thé hién trong bang trén. Qua bang trén, cé thé thiy cac doanh nghiép
hoat dong trong nganh Céng nghiép co trung binh Vén chu sé hiru trén mdi
doanh nghiép c6 gi tri cao nhat, khoang xap xi 130 ty VND. Nhin chung,
cac doanh nghi¢p hoat dong trong nganh cong nghiép can nhiéu von hon s0
Véi cac linh vuc khac do can dau tu nhiéu vao may méc, trang thiét bi, nguon
nhan lyc...
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Hinh 1. Chi phi binh quéin cho mdi lao djng theo nim ciia cic DN theo
linh vuc hoat dong chinh nam 2016 va 2017.

Chi phi binh quan cho mdi lao dong theo nim cuia cac DN theo linh

. vuc hoat dong chinh nam 2016 va 2017
Triéu VND
120

100

80

60

40

2 l I
0

Cong Nghiép Dich vu Nong Nghiép

o

B Trung Binh Chi phi trén mdi lao dong ndm 2016 B Trung Binh Chi phi trén mbi lao dong ndm 2017

Nguon: Tinh toan bang RStudio 3.6.3 cua cac tac gia tir sb licu
Bang trén cho thay chi phi binh quan cuaa cac doanh nghiép cho mdi ngudi
lao dong theo tirng nam, phan nhém theo 3 linh virc. C6 thé thay, chi phi binh
quan cho mdi lao dong cua doanh nghiép trong 3 linh vuc c6 su khéc biét
dang ké, trong d6 chi phi binh quan cua lao dong trong nganh céng nghiép
va dich vu cao hon dang ké so véi chi phi trong nganh néng nghiép. Tir nim
2016 qua nam 2017, chi phi binh quan cho nguoi lao dong co su gia tang
dang ké trong linh virc ¢éng nghiép, cho thay nhin chung cac DN hoat dong
trong linh vuc ndy c6 su dau tu dang ké hon cho nguoi lao dong trong DN
cua minh.
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Hinh 3. Chi phi binh quéan cho méi lao dong theo nim ciia cac DN theo
linh vuc hoat dong chinh nam 2016 va 2017

Trung binh Loi nhuin sau thué ciia cac DN theo linh vue

Trigu VND hoat dong chinh nam 2016 va 2017

35,000.00
30,000.00
25,000.00
20,000.00
15,000.00
10,000.00

5,000.00

Cong Nghiép Dich vu Nong Nghiép
® Trung Binh Lg¢i nhuan sau thué ndm 2016 ¥ Trung Binh L¢i nhuan sau thué ndm 2017

Nguon: Tinh toan bang RStudio 3.6.3 cua cac tac gia tir sb liéu
Bang trén md ta lgi nhuan binh quén ctaa cac doanh nghiép trong cac linh vuc
hoat dong. Trong do6 lgi nhuan binh quéan cua cdc DN hoat dong trong linh
vuc cdng nghiép nhin chung 16n hon han so véi cac DN trong linh vuc nong
nghiép va dich vu. Tuy nhién lgi nhuan cta cac DN trong linh vuc cong
nghiép c6 xu hudng suy giam tir nam 2016 sang 2017, trong khi cac DN trong
linh vuc néng nghiép co su cai thién trong 2 nam. Cac DN trong linh vuc
dich vu c6 su thay ddi khong dang ké trong loi nhuan binh quan sau thué qua
2 nam.

3.3. M0 hinh va céc bién sé

Céc bién dua vao mo hinh dugc mo ta ¢ bang 1 dudi day:
Bang 1. Cac bien trong m6 hinh
Tén bién M0 ta cac bién

Equity Gia tri von chua so hitu cua doanh nghiép
LDNNG S6 luong lao dong nude ngoai cia DN

SoNganh S6 luong nganh ma DN hoat dong

GOV Bién gia ghi nhan Nha nudc c6 tham gia trong hoat dong cua DN hay
khong (théng qua gop von, sé hiru ¢o6 phan...)

LabourPer | Chi phi binh quin cho méi lao dong cua DN
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Tén bién MO ta cac bién

NongNghiep | Bién gia ghi nhan DN cd hoat dong trong linh vuc ndng nghiép hay khong
(dva trén nganh chinh cia DN, ghi nhan theo ma VSIC 2007 - Cap 5)

CongNghiep | Bién gia ghi nhan DN c6 hoat dong trong linh virc cong nghiép hay khong
(dva trén nganh chinh cia DN, ghi nhan theo ma VSIC 2007 - Cap 5)

Trong truong hop doanh nghiép khong hoat dong trong linh vuc néng nghiép
va cdng nghiép, DN do6 hoat dong trong linh vuc dich vu.

M® hinh: Phan tich tic dong cua yéu té dau tu dén kha ning phuc hdi cua
doanh nghiép:

Ln (&) = gy + s « Equity,, + B, * LDNNGy + fs * SoNganhy, + fi
t

GOV + Bs * LabourPer;; + f¢* NongNghiep; + [, * CongNghiep; +
, ¢i+ uie ()

Trong do6: i chi so theo don vi chéo (doanh nghiép) va t 1a don vi thoi gian
(nam), ci la cac dac trung riéng khong quan sat duoc cua doanh nghiép va uit
la sai s6 ngau nhién.
Ln (%): Logarit ty nhién cua ty 1¢ gitra 1o1 nhuan va von. Bién nay duogc thu
thap trong 2 nam 2016 va 2017, tai cudi mdi nam ciia cac doanh nghiép trong
mau khao sat. Bién nay dugc chon lam bién dai dién cho kha nang sinh 101
ctia doanh nghiép vi ty 18 lgi nhuén trén ngudn von cao cho thdy kha ning
cua doanh nghiép co thé thu dugc lgi nhuan trén mdi d@)ng von bo ra. Ty 1€
nay cang cao thi s& cang cho thiy doanh nghiép hoat dong hiéu qua, ciing
nhu danh gid duoc nhitng yéu t6 nao anh hudng téi kha nang sinh 15i cua
doanh nghiép.
Equity: Blen thé hién g|a tri von cha s hitu cua doanh nghiép, dugc thu thap
tai cui mdi nam cua cac thoi diém quan sat. Nguon vdn cha s hitu cang 1on
cho thay doanh nghiép c6 thé huy dong duoc von ciia minh vao cac hoat dong
san xuat, kinh doanh hoic dau tu nham nang cao hiéu qua hoat dong cua
minh.
LDNNG: Sé luong lao dong nudc ngoai cia mdi doanh nghiép tai cac thoi
diém thu thap dit liéu. Thong thuong, tai Viét Nam lao dong nudc ngoai
thuong 1a cac chuyén gia, lao dong co tay nghé cao, nén c6 thé s& c6 dong
gop tich cuc dén hiéu qua hoat dong cua doanh nghiép, giup cho doanh
nghiép c6 thé dat dugc muc lgi nhuan tt hon.
SoNganh: Sé lugng nganh ma doanh nghiép c6 cac hoat dong san xuét, kinh
doanh.
GOV: Nha nudc ¢6 tham gia/hd tro trong hoat dong ciia doanh nghiép hay
khong (so hitu c6 phan, cho vay, doanh nghiép c6 von nha nudc...)
LabourPer: Chi phi binh quan cho moi nguoi lao dong cua doanh nghiép dugc
tinh toén dya trén tong chi phi chi cho nguoi lao dong va s6 luong lao dong
cuia doanh nghiép, duoc thu thap tai cudi moi nam.
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NongNghiep: Bién gia biéu thi linh vyc kinh doanh chinh cua doanh nghigp
(theo phén loai md VSIC 2007 - Cap 5) c0 thudc linh vuc ndng nghiép hay
khong.

CongNghiep: Bién gia biéu thi linh vuc kinh doanh chinh cia doanh nghiép
(theo phan loai ma VSIC 2007 - Cap 5) c0 thudc linh vuc Cong nghiép hay
khong.

Truong hop linh vuc hoat dong chinh caa doanh nghiép déu khéng phai 1a
ndng nghiép hay cong nghiép, thi doanh nghiép do duoc tinh la hoat dong
trong linh vuc dich vu.

4. Két qua wéc lwong

Str dung ky thuat hoi quy dit ligu mang theo 2 dang: M6 hinh tac dong co
dinh (Fixed Effects — FE) va M6 hinh tac dong ngau nhién (Random Effects
— RE) dé uéc luong tac dong cua cac yéu té 1én kha ning sinh 101 cua doanh
nghiép. Qua qué trinh chay, mé hinh RE cho thay cé4c hé s cua cac bién giai
thich trong mé hinh déu c6 y nghia thong ké, trong khi mé hinh FE cac hé sé
khong c6 ¥ nghia. Do vay, nghién ctu nay sir dung mé hinh RE dé danh gia
va phan tich, két qua chi tiét tac dong cua cac yéu t 1én kha nang sinh 10i
cua doanh nghiép dugc trinh bay chi tiét tai bang dudi day. Bai viét st dung
phan mém RStudio 3.6.3 va thu vién plm trong phan mém dé wéc luong cac
tham sé va kiém dinh mé hinh.
Bang 2. Két qua mé hinh danh gia cic nhan t6 anh hwéng dén kha
ning sinh 1o cia doanh nghiép

Tén bién Coeff Std.Err z-values p-values

Intercept -3.9911 0.0212 -188.191 0.0000

Equity 1.934*108 7.32*10° 2 6415 0.0083

LDNNG 0.01243 0.0010 12,0335 0.0000

GOV 0.52765 0.0496 10.6486 0.0000
LabourPer | 3.4845*10" 8.54*10° 4.469*10°

S 4.0818
NongNghiep | 0.77814 0.0446 17 4554 0.0000
CongNghiep | -0.055138 0.0201 27393 0.0062

S6 lugng quan sat: 60154

Nguén: Tinh toan bang RStudio 3.6.3 cua cac tac gia tir sb licu
Két qua tir bang trén cho hay tat ca cac bién duoc st dung trong mo hinh déu
c6 ¥ nghia thong ké, cho thay tat ca cac bién trén déu ¢ anh hudng dén kha
nang sinh 10i ctia doanh nghiép.
Hé sb cua bién gié tri von cha so hiru (Equity) c6 gia tri duong, du gia tri hé
sb khong lén cho thdy vén chu sé hitu cang 16n c6 tac dong tich cuc dén kha
nang sinh 161 cua doanh nghiép, vi vén chi so hitu 16n cho phép cé thém
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ngudn lyc dé hoat dong san xuét kinh doanh, dau tu phat trién gilp doanh
nghiép hoat dong hiéu qua va cd lgi nhuan tét hon.

Hé s ctia bién s6 luong lao dong nude ngodi (LDNNG) c6 gia tri duong, cho
thiy tac dong tich cuc cua lao dong nude ngoai dén kha ning sinh 15i cua
doanh nghiép. Lao dong nudc ngoai dugc thdng ké chinh thic tai cac doanh
nghiép trong mau khao sat da s 1a cac chuyén gia, lao dong c6 tay nghé cao
s& ¢0 thé 1am ting ning suat lao dong cua ddi ngii ngudi lao dong cua doanh
nghiép trong nudc, gilp doanh nghiép hoat dong hi¢u qua hon, dem dén loi
nhuan cao hon trén moi ddng von cua doanh nghiép.

Hé s6 cua bién sb luong nganh, linh vuc ma doanh nghiép hoat dong
(SoNganh) c6 gia tri &m, cho thay doanh nghiép nén tap trung hoat déng sb
lugng it cac nganh ma minh ¢6 hiéu qua hoat dong cao nhat, tranh dan trai
nhiéu nganh cé thé 1am giam hiéu qua hoat dong, dan dén loi nhuan caa doanh
nghiép thap hon.

Hé sé cua bién gia su tham gia hd tro cia nha nuéc (GOV) thong qua cac
hinh thitc khac nhau nhu cho vay, s hitu, 6 phan... c6 gia tri duwong vai hé
sb co tac dong kha 1on cho thay sy can thiét phai c6 céac hinh thtc hd tro cua
nha nuée dbi véi doanh nghiép dé nang cao hiéu qua hoat dong caa doanh
nghiép. Xét rang Viét Nam van con 1a nu6c dang phat trién, cac doanh nghiép
chua c6 suc canh tranh manh mé so vai cac doanh nghiép nudc ngoai thi su
hd trg ctia nha nuéc 1a hét suc can thiét ¢& doanh nghiép co thé hoat dong
ngay mot hiéu qua hon va dan cd thé canh tranh véi cac doanh nghiép nuéc
ngoai.

Hé s6 cua bién chi phi binh quéan cho ngu’orl lao dong cua doanh nghi¢p
(LabourPer) cho thiy doanh nghiép cang c6 nhiéu hd tro, dii ngd tot véi
nguoi lao dong thi nhin chung lgi nhuan dem lai cho doanh nghiép sé ¢ xu
hudng tich cuc hon.

Déi véi nhém bién gia vé linh vic hoat dong trong nganh chinh cua doanh
nghiép, gid tri cua cac hé sé hoi quy cho thay trong 3 linh vuc thi cac doanh
nghiép hoat dong trong linh vuc ndng nghiép sé& ¢ thé co ty 18 loi nhuan trén
von bo ra cao hon dang ké so véi nganh dich vy, va nganh céng nghiép la
nganh c6 ty 1& nay thap nhat. Piéu nay phl hop véi cac dic diém phat trién,
loi thé cua kinh té Viét Nam, trong d6 nong nghiép van luén dugc xem la thé
manh caa cac doanh nghiép Viét Nam. Qua d6 co thé thiy ring viéc dau tu
vao cac doanh nghiép trong nganh ndng nghiép s& gilp cac doanh nghiép
Viét Nam c6 thé co lgi nhuan tét hon, giup dam bao viéc lam va phat trlen
cho nguoi lao dong. Tuy nhién, diéu nay ciing cho thay rang Viét Nam muén
tré thanh nén kinh té phét trién ciing can tich cuc hd trg hon cho cic doanh
nghiép hoat dong trong linh vuc cdng nghiép va dich vu.

5. Két luan va ham y chinh sach

Két qua tir mo hinh tra ra cho thay nhitng yéu tb c6 tac dong 16n nhit dén kha

na“mg~ sinh 161 cua doanh nghie}p la linh vyc hoat dong kinh doanh, cling nhu
su ho tro cua nha nudc. Cu the, doanh nghiép hoat dong trong linh vyc ndng
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nghiép nhin chung ¢ ty 1& loi nhuan trén vén tra ra cao hon do nhing dic
diém cua nén kinh té Viét Nam. Vi vay cac doanh nghiép, ciing nhu nha nudc
nén c6 nhitng chinh sach khuyén khich cho linh vuc nay phét trién, phét huy
t6i da loi thé canh tranh trong linh vuc ndng nghiép cua doanh nghiép Viét
Nam. Tuy nhién, diéu nay ciing cho thdy, ddi véi cac linh vuc cdng nghiép
va dich vy, cac doanh nghiép Viét Nam nhin chung chua c¢6 hiéu qua hoat
dong tt. Bé gitp cho nén kinh té phat trién toan dién, nha nuéc nén cé nhitng
chinh sach nhét dinh thuc day su phat trién cho cac doanh nghiép thudc hai
linh vuc nay.

Sy hd tro ctia nha nude ciing c6 tac dong rat 16n dén kha ning sinh 15i cua
doanh nghiép, nhat 1a trong bbi canh nén kinh té Viét Nam c6 d¢6 mé cira cao,
dé dang cho cac doanh nghiép nuéc ngoai, nhat 1a cac doanh nghiép 16n c6
sac canh tranh tét, tiép can thi truong va canh tranh véi chinh cac doanh
nghiép trong nudéc tai thi truong Viét Nam. Nha nuéc can ¢é nhitng chinh
sach hd trg vé ngudn vén (nhu cho vay, s hitu ¢6 phan...) nham gitp cho
doanh nghiép c6 thém nhiing diéu kién thuan loi dé phat trién.

Déi vsi ban than cac doanh nghiép, can tich cuc dau tu, ting cuong kha ning
chéng chiu cua doanh nghiép véi viéc huy dong ngudn vén (thong qua lam
tang vbn cha so hitu) cho phéat trién. Ngoai ra, doanh nghiép ciing can dau tu
vé mit lao dong, nhu ting phuc loi cho nguoi lao dong, thué chuyén gia, lao
dong co tay nghé cao cua nudc ngodi nham gitp nang cao ning suét, hiéu
qua hoat dong va lgi nhuan cho doanh nghiép.

Tai trg: Bai viét |2 ket qua cua de tai NCKH cap Truong “Phan tich cac yéu
t6 tdc dong dén chién lwoc dau tw va kha nang phuc héi cia céc doanh nghi¢p
nhé va vira ¢ Viét Nam trong boi canh khing hodng kinh té”, Ma so
NTCS2022-17.

Bai viét khong duwoc i tro béi Vietcombank, quan diém cia bai viét 1a quan
diém chi quan cua cac tac gid va khéng phdn dnh quan diém cua
Vietcombank.
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MOT MO HINH HOA CHO VIEC PANH GIA TAC
PONG CUA TRi TUE THONG MINH NHAN TAO LEN

NEN KINH TE
ThS. Nguyén Hivu Thinh

Tém tit: Trong nhitng nam gdy ddy, tri tué théng minh nhdan tao
(Artifical Inteligent) Al nhdn dwoc rdt nhiéu nhiém vu con nguoi giao vi tinh
wu vigt cua no trong thuc té. Mot trong nhitng ddc tinh ciia Al la thé hién tot
cdc viée sdp xép cdc cong viéc mot cdch cong bang, linh hoat, chi phi chung
dwgc giam tai. Cdc h¢ thong tw dong héa do AI quan 1y va sdp xép toi wu hon
sw sdp xép ciia nguoi lao dong.
Dé dang nhdn thay sw téc dong vao nén kinh té vi mé ciia AI Kha ré rang véi
s tiét kiém chi phi nhan cong, vat li¢u va ca von ky thudt, ngodi ra Al nang
cao nang sudt lao dong tong hop. Véi con s6 16 rang do dwoc ung ho boi Iy
thuyet cua Hulten: GDP va sy thu lai dwgc nhan so nang xudt tong hop co
thé dwoc danh gid boi ti s6 ciia cdc nhiém vy dwoc giao va sie tiét kiém chi
phi cua cac cap do nhiém vu. Bai bdo tdp trung vao mot mo hinh dwoc noi
lén trong nhitng ndm gdn ddy ciia moét s6 hoc gia ciia cac dai hoc 16m nhw
Harvard, MIT dwa ra dé danh gid tic dong ciia AI vao kinh té vi mé néi riéng
théng qua mét s6 kha ndang sap xép cong viéc, kha ning tr dong héa va tir
sinh ra cdc céng viéc méi nham téi wu va gidm tdi cdc chi phi.
Tw khéa: Tri tu¢ thong minh nhan tao, ty dong hoa, ChatGPT, nang Sut,
téng nang suét.

1. Giei thiéu chung

Nhirng ndm gan ddy, tri tu¢ nhan tao (AI) dang dugc thé gidi dé y dén va sirc
ht cia nd la ngoai stre tudng tuong. Al dugc xem nhu 1a mot xu hudng phat
trién ctia xa hoi ngay nay. Mot trong nhitng bang ching khong thé tir chdi 1a
su dau tu phat trién cta cac cong ty cong nghé hang dau trén thé giéi déu
huéng vé Al: trong d6 c6 Google, Apple, Nvidia. Xuit phat tir nhitng nhu
cau ban dau nhu nhitng mé hinh ngén ngit 16n c¢6 thé dich vin ban ngay tic
thi v6i mirc d tu nhién giéng con ngudi cao, hay xay dung ra hinh anh, video
dua trén nhitng thong tin co ban ban dau tir nhu cau cia nguoi dit ra yéu
cau.Cao hon nita Al con c6 thé tao ra nhitng bai tho, cac doan Chord, giai
di¢u cho cac bai nhac. Ngay 30/11/2022, mot cong ty con cua ty phu Elon
Musk da phat hanh cong cu htru hi€u dya trén cdc moé hinh tinh todn neuron,
bigdata,... do chinh 1a ChatGPT, gy ra mdt sttc anh hudng cuc ky 16n va
dugc hang tram triéu ngudi st dung chi sau vai thang phat hanh, stc anh
huéng nay con duge cac chuyén gia hang diu xem nhu 1a mot qua bom nd ra
mot xu huéng phat trién méi cho toan nhén loai.

Trong linh vuc kinh té Alda thé hién duoc cac vai trd quan trong trong viéc
tac dong vao nén kinh té vi mo thong qua viéc néng cao nang suat danh gia
lai tién lwong va thuc hién can bang cac bit binh ding trong mot nén kinh té
cuc bd, nhung céc tac dong nay dang chi 12 mdt con s6 chua thé hién duoc
nhiéu va dugc xem 1a rat kho du doan. Tuy nhién, trong nhirg nim vira qua,
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nhd su tap trung vao khai pha cac loi ich vé ning suit ctia Al thi mot nén
kinh t& bung nd dugc ky vong s& khong xa. Mot s6 chuyén gia dy bao Al s&
tac dong 1én sy sy d6i méi, cai cach, bao gom tri tué tong hop nhan tao (AGI)
cho phép Al thyc hién ban chat cia tat ca cac nhiém vy con ngudi. Mot sd
chuyén gia nhu Goldman Sachs (2023) du doan mét tang truong GPD toan
cau s& vao khoang 7000 ty do la tirc khoang 7% GDP ciia toan cau va ting
trudng khoang 15% trong vong 10 nam tai My. Tur Vién MCKinsey (2023)
cho rang tri tué nhan tao Al co thé mang lai cho thé gi61 mot don bay cuc 1on
vé kinh te tir khoang 17,1 dén 25 ,0 nghin ti d6 cho nén kinh té toan cau. Doi
v6i cac nén kinh té dang phat trién thi tac dong cta Al va cc cong nghé tur
dong hoéa (Automation) co thé dong gop tang truong GDP hang nam vao
khoang 15% dén 34% cho cac nén kinh té phat trién trong thap ky t4i.

Bai bao nay st dung nén kién thirc co ban cua cac nha khoa hoc Acemoglu
va Restrepo (2018, 2019b, 2022) dé dua ra mot s6 cac khai niém chi ra con
s6 tac dong ciia Al dén cac tac dong kinh té vi md trung han (khoang 10 nim
) cua tri tu¢ nhan tao (AI). Tac gia s€ xay dyng mot mé hinh dya trén cac
nhiém vu, trong d6 viéc san xuat mot san pham cudi cing duy nhat doi hoi
mét loat cac nhiém vu bét bude phai dugc thyc hién, va nhitng nhiém vu nay
c6 thé duge phan b6 cho von hoic lao dong, c6 nhitng wu diém so sanh khac
nhau. Va viéc ty dong hda tuong img vdi viéc mo rong tdp hop cac nhiém vy
dugc san xut boi von (bao gdm cac cong cu ki thuat s6 va thuat toan).

2. Yéu t6 anh huéng

Trong nén kién thtc nay, cac loi ich vé nang suat dya trén Al duoc do luong
la tang truong trung binh cua san lwvgng moi cong nhan hodc 1a tang truong
ciia ning suit tong hop c6 thé dén tir mot sé khia canh khac nhau (xem
Acemoglu va Restrepo, 2019a): , ,

- Tu dong hoa (Automation) lién quan dén cac mo hinh Al tiép quan va
giam chi phi trong cac nhiém vu nhat dinh. Trong truong hop cua Al
séng tao, cac chirc nang van phong co ban, tom tat van ban, phan loai
dir liéu, nhan dang mau va cac nhiém vu thi giac may tinh Ia nhiing
nhiém vu ma c6 thé duoc tu dong héa mét cach co loi.

- Sy bd sung nhiém vu (Task complementarity) c6 thé ting cudng ning
suat trong cac nhiém vy khdng hoan toan tu dong hoéa va tham chi co
thé 1am tang san pham can bién cua lao dong. Vi duy, nhimng nguoi lao
dong dang thuc hién mot sé nhiém vu cu thé c6 thé co thong tin tét
hon hoic tiép can duoc thém cac yéu sé b sung cho nhiém vu doé.
Mot cach khac, Al ¢ thé tu dong héa mot sé cong viéc phy, trong khi
dong thoi cho phép ngudi lao dong chuyén mon hoéa va nang cao ning
suat trong cua cdng Viéc va chuyén mon dic biét caa ho.

- Tu dong héa & mac d6 cao hon (Deepenlng of automation) cé thé
duoc st dung ting cudng ning suit caa vén trong cac nhiém vu da
duoc tu dong hoa. Vi du, mot nhiém vu bao mat IT da duwoc ty dong
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hoa c6 thé dugc thuc hién thanh céng hon bang tri tué nhan tao sang
fao.

- Nhiém vu méi (new tasks) c6 thé duogc tao ra boi cac Al va nhitng
nhiém vu ndy c6 thé tac dong 1én ning suat cta ca mot chudi hoat
dong san Xxuat.

Thuong thi hai khia canh d4u tién 13 nhitng khia canh ma cac nha kinh té da
va dang khai thac dé dua ra cac anh huong tich cuc va ciing c6 thé 14 tiéu cuc
trong nén kinh té san xuét. Sau day 1a mot s6 khung nghién ctru dé dua ra cac
khai niém co ban cho viéc danh gia Al tac dong nhu thé nao dén nén kinh té
vi mo (thong qua TFP, gia tri can bién cta von va lao dong)

2. Ly thuyét mé hinh

M5 hinh dé nghién ctru tac dong cua Al dua trén bai bao cua Acemoglu va
Autor (2011) va Acemoglu va Restrepo (2018, 2019b, 2022), t6i nhan manh
dén cac nhan té chinh cta khung nghién ciru cho bai bao nay. Mot nén kinh
té 1a mé va c6 lién quan dén cac san xudt hang hoa duy nhat va tat ca céc thi
truong déu 1a canh tranh. M6 hinh hang héa duy nhat dugc t6 hop boi mot
tap hop cac nhiém vu (voi $6 luong do dugc 1a N), sir dung ham san xut nhu

sau:
g 1
v =B ([ y@)F dz)" ' =
trong do, Y(z) 1a du ra cia nhiém Vu z VOl z € [0 N, =0 1a hé s6 co dan
thay thé giira cac nham vy va tham sé B(N) duavao N dé thu thap anh huong
cta toan hé théng co thé co caa cac nhiém vy méi. Hé s6 co gidn ¢ co thé
nhan bat ky gi4 tri nio nhung n6 ludén bé hon hoic bang 1, dé cac nhiém vu
la cac thanh phan bé tro nhau. Véi bai bao cia Humlum(2023) chiing ta c6
thé st dung ¢ xap xi 12 0,5.
Cac nhiém vu c6 thé duogc tao ra boi von va lao dong dwa trén ham san xuat
sau:

y(z) = Ay, (DU(2) + Agyi(2)k(z) VOi z € [0,N]

Voi 4, va A, la cac thanh phan ting cudng twong tng cua lao dong va vén;
bén canh do y, (z) va Yk (z) 1a ham dai dién cho bang phan phol nhiém vu cu
thé cho san xuét dbi véi 2 bién tuong ng la lao dong va von; 1(z) Va k(z)
ky hiéu cho ham phan phéi lao dong va vén dé thyuc hién nhiém vy z. Ham
nhiém vu san xuat ndy chi ra vén vao lao dong c6 mic san xuat khac nhau
trong cac nhiém vu khac nhau, nhung trong d6 1 nhiém vu thi ¢ thé duogc
thay thé mot cach hoan hao.

Téc gia gia sir y.(® ting theo bién z, do d6 bién lao dong s& c6 wu thé so sanh

Yk(2),
trong truong hop cac nhiém vu ¢ nhiéu chi s6 hon. Diéu nay dan dén s& ton

tai mot ngudng [ sao cho cac nhiém vu z < I duoc san XUat véi von va
ngudng nay sé cao hon ngudng | duoc san xuat theo bién lao dong.
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Néu ta s& chuan hoa ning luc lao dong 1a 1 va gia sir mdi ngudi lao dong déu
c6 khd nang lao dong khéc nhau, do d6 chung ta s€ chi chia lam hai loai nguoi
lao dong: nguoi lao dong tay nghé cao va nguoi lao dong tay nghé thap Va
chi khac biét gitra nguoi lao dong tay nghé cao, 1a thém vao mot hé sd dH va
AH don vi cta lao dong hiéu qua trong khi do ta c6: L =1 — ¢pH lao dong
tay nghé thap cO AU < 2H.Diéu nay sé chic chan 1a 2 loai lao dong tay nghé
cao va thap déu c6 thé thuc hién cung mét loai nhiém vu. N6 c6 nghia 1a
trong s6 cuia bat binh dang sé roi vao khoang 2.

U
Ta cling gia St rang so tong s6 luong ngudi Alao dong s€ thoa man phuong
trinh:
¢U/1U + d)H/lH = L.
Diéu kién cho can bang thi truong lao dong sé 1a:
L= ['l(z)dz (2)

véi ky hiéu w 1a luong.
Véi bién von s& dugc sir dung chuyén biét trong cac trudng hop khéac nhau,
va ta s& gia st rang bién vdn cua cac nhiém vu z s& dugc st dung mot cach
tuyén tinh theo cac san pham cudi cuing theo ting chi phi don vi:

R(z) = R(K)p(2) (3)
trong d6 g — fN k(2)dz |a tat ca von cua toan hé théng kinh té.

Tat ca cac doanh nghiép dua ra chi phi cia vén cho ting nhiém vu z , R(2)
da cho. Phuong trinh thanh phan dau tién trong phuong trinh (3) c6 nghia ty
& loi nhuan yéu cau trén tong von cé thé ting khi ngudn von cia nén kinh té
I6n hon va thanh phan tht hai I cu thé cho tirng nhiém vu, dai dién cho kha
nang rang cac loai von khac nhau cé thé co chi phi khac nhau. Déi véi cac
nhiém vu chua duoc tu dong hda theo cong ngh¢ c6 nghia la ching khong
the duoc san xuét bdi vén, khi d6 ta cé thé dity, (z) = 0 hodc cho hé so
p(2) rat lon.

Nhu trén ching ta di c6 mot md hinh kinh té duoc danh gia thong qua hé
théng céc nhiém vu va Al co thé tac dong théng qua cac nhiém vy & trén.
T6i tap trung vao diéu kién can bang canh tranh s& phai thoa man mot sé yéu
cau sau:

- Phan b cac nhiém vu z € [0, N] s& dat yéu cau vé tdi thiéu vé gia.
Diéu nay c6 nghia 1a cac nghiém vy z € [0, N] s& duogc sir dung lao
dong khi va chi khi

w R(2)
Ayr(2) Ay (@)

- Tong luong vén k(z) duoc sir dung sé& 1a tdi da Y — R(2)k(2), Vi
Y 1a dugc cho boi cdng thirc (1) va tat ca vén cua nén kinh té K s&
duoc sur dung nhu trén

- Thi truong lao dong 1a 13 rang, diéu ngdy c6 nghia phuong trinh (2)
s€ duoc thoa man.
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Trong mot moi trudng can béng canh tranh, tit ca cac nhiém vu d3 thuc hién
baoi lao dong s€ phai ¢
g-1 (4)
B A y.(2)7 () a¥a =
Do d6 dan dén néu c6 2 IOaI nhiémvuz >Jvaz > 1 thi

(2) _ n@°" (5)
l(zr)  y(znNot
Chay rang khi ¢ < 1, it nguoi lao dong dugc phan phdi vao cac nhiém vu
thi ning suat cua lao dong s& cao hon. V&i phuong trinh (5), két hop véi diéu
kién thi truong lao dong rd rang sé dan dén:

I(2) = NVL(Z)” 1 L (6)
I} vL(2)o-1dz
Hon thé, ta c6 diéu kién twong wng bat ky mot nhiém vu nao z < I, chi cd
thé vén duoc sir dung va khi d6 diéu kién dé thoa man (dao ham cap 1) cho
vbn s& duoc tinh gian con:

o1 =1 o=t 11 ()
B o A yk(2) o k(z)"oYe = R(K)p(2)
Két hop phuong trinh (6), (7) vao phuong trinh (1) ta s& ¢6 tong san pham
dau ra sé la:

g—1

g

(" vi@e1dz) (BA,L T

o (f (Ris2s) dz)“g '8

O phan mau sb ctia phuong trinh trén ludn cé gia tri duong vi:

(j (VK—(Z)>G dz>Ag-1B”a'1<1
o \Rp) )

Piéu nay ciing 1am chac chan mot diéu 12 tong san pham dau ra 1a hitu han
trong nén kinh te.
3. Tac dgng nhu thé nao den néen kinh té

Y =

(8)

Quay lgi van dé vé anh huong cua Al trong nén kinh té s& duoc thé hién
nhu thé nao?

Nhu ching ta da nhan xét & trén Al, tac dong thong qua cac nhiém vu cua
qua trinh san xuat va c6 bén kha niang dé dua ra tac dong nhu & phan dau
ctia khung 1y thuyét d3 dua ra cua bai béo:

- Al s€ cho phép tu dong hoéa (automation), tang I. Va mot phép tu
dong hoa co thé dugc kich hoat hoac bai Al giam chi phi cua von cho
mot sé nhiém vu cn bién hoic ting tinh hiéu qua caa hé théng may
mac hoic thuat toan thuc hién mot sé nhiém vu can bién, do d6 ting
Y (2) Vi mot sb z trén ngudng 1. Nhitng vi dy hién nhién cua loai tu
d6ng hoa nay bao gém ca cong cu Al sang tao nhung 1 cic mé hinh
ngdn ngit I6n (LLMs) duoc dua ra dé viét don gian, dich thuat va phan
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loai cac nhiém vu dé cho né don gian hon trong viéc hé thong phuc vu
va hé thdng cung cap thang tin.

- Al ¢6 thé sinh ra cac nhiém vy b6 sung mai, viéc ting ning suét lao
dong cua nguoi lao dong trong cac nhiém vu duogc thuc hién. Vi dy,
Al ¢6 thé cung cap théng tin tot hon cho nguoi lao dong, va tryuc tiép
nang cao ning suit lao dong cua ho. Kha ning nay c6 thé duoc md
hinh héa nhu Al giam chi phi cho céc von bé sung k. (z) trong mot s6
nhiém vu z > I . Tuong tu, Al c6 thé tu dong tao ra nhiéu cac nhiém
vu nho va tu dong hd tro con nguoi trong quéa trinh thuc hién cac
nhiém vu con d6. Nhu vay diéu d6 ciing nang cao ning suit lao dong.

4. Két luan chung

Bai bio nay nham chi dwa ra cong thirc dé danh gia tic dong cta Al cho nén
kinh té thong qua viéc sir dung cac mo hinh kinh té da c6 sin va thém céac
bién s 6 su tac dong cuia Al bang cach dua cac yéu té ma Al c6 thé tac dong
tryc tiép vao dé dé danh gia mot cach chinh xac. Tuy nhién, hién nay mé hinh
nay rat kho thuc hién & Viét Nam vi chi phi khéo sat viéc sir dung Al trong
cac nhiém vu tur cép d6 doanh nghiép 14 rat 16n, bén canh d6 13 mot nudc
dang phat trlen thi dé st dung dugc mot hé thdng Al hoan chinh doi hoi yéu
t6 von truc tiép ap dung ciing tuong d01 cao, trong khi d6 mutc luong co ban
ctia ngudi lao dong tai Viét Nam 1a rat thip so voi mat bang chi phi doanh
nghiép bo ra dé dua hé thong Al vao xir 1y cong viéc.
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ANH HUONG CUA TRACH NHIEM XA HQI DOANH
NGHIEP PEN Y PINH MUA HANG ONLINE
TAI TP. HO CHI MINH

Lam Vin Son
Ho6 Trung Hiéu — K59 -KTPN - Dai hoc Ngoai thiwong
Toém tit: Cam nhdn su quan trong déi véi trach nhiém xd héi ma doanh
nghiép thuc thi trong tac dong lén y dinh mua hang cua Khach hang online va viéc
tiéu dimg ciia Khdch hang online cé tic dong Ion dén chién lwoc phdt trién ma
doanh nghiép thirc hién song song voi thuc hién trach nhiém xa hoi nhuw mot khia
canh cua phdat trién bén virng, bai viét mong muon mang lai cdi nhin sau réng vé
méi quan hé giita trach nhiém xd hoi va thi truong my 5 phdm, tir d6 gip cdc doanh
nghiép toi wu héa chién lwoc kinh doanh va thic day ting trieong bén viing trong
twong lai.
Tir khéa: Trach nhiém x4 hoi, khach hang online, ¥ dinh mua hang, phat trién bén
virng, hé s6 Cronbach’s Alpha, nhan t6 kham pha EFA.

1. Mé diu

Thuat ngit "Trach nhiém xa hoi doanh nghiép" (CSR) lan dau tién dugc dé cap
khoang 50 ndm trudc boi Bowen, H. vao nam 1953%. Bowen da dinh nghia CSR
nhu viéc doanh nghiép khong gy hai t6i loi ich cua nguoi khac va c6 nghia vu boi
thudng ton that xa hoi. Theo Sethi (1975), CSR 1a viéc doanh nghiép hiéu chinh
hanh dong dé thich hop vai gia tri va ky vong xa hoi. Mot quan diém khac cho rang
doanh nghiép cin chiu trach nhiém véi cac co dong cung tap thé nguoi lao dong vi
ho d déng thué cho nha nuée khi kinh doanh.

Uy ban chau Au (2002) x4c dinh trach nhiém xa hdi cua cac doanh nghiép la viéc
doanh nghiép két hop cac yéu t6 mdi trudng cling nhu xa hoi vao hoat dong kinh
doanh ciing va giao tiép véi cac don vi lién quan, dit dwa vao tinh nguyén va sy tur
chu.

Theo béo cio ctia Ngan hang Thé gidi ngay 24 thang 3 nam 2004, trich nhiém xa
héi ctia doanh nghiép doi hoi su dong gop ctia chiing trong qua trinh phat trién kinh
té theo hudng bén viing va hd trg ngudi lao dong va gia dinh, cong dong dia phuwong
cung xd hoi dé nang cao chat luong cudc séng Quan diém vé trach nhiém xi hoi
tiép theo nhin manh rang doanh nghiép can phai chiu trach nhi¢ém khong chi riéng
v6i ¢ dong ma con véi tat ca cac bén lién quan ti muc tiéu cta td chie" (Freeman,
1984).

Quan diém rong hon vé trach nhiém xa hoi CSR cua doanh nghiép thé hién rang
doanh nghi¢p nhu mot bd phén trong xa hdi va hoat dong cua ho anh hudng lén
toan x4 hoi mot cach tong thé. Do vay ma cac doanh nghiép can chiu trach nhiém
tuong g voi cac anh hudng hay tac cia ho ddi véi xa hoi. Quan diém vé trach
nhiém xa hoi doanh nghiép c6 thé bién ddi theo cac goc do, didu kién va giai doan
phat trién cu thé trong mdi thoi ky.

Mudn hiéu duoc danh gia tir nguoi tiéu dung dbi véi trach nhiém xa hoi ma doanh
nghi¢p thuc hién trong cac hoat dong td chirc kinh doanh, ta phai khoi dau béng
viéc xem xét nhitng thanh phén va khia canh khac nhau cuia trach nhiém xa hoi
doanh nghiép. M6 hinh dau tién va ciing dugc str dung phd bién rong ri nhét ddi
v6i cac nghién ctu lién quan dén trach nhiém x4 hdi chinh 12 mé hinh cta Caroll
(1991), 1a mo hinh dudi dang kim tu thap chi ra 4 khia canh chinh cua trach nhiém
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xa hoi d6 1a trach nhiém dao duc, trach nhi¢m phap ly, trach nhiém kinh té va trach
nhiém tir thién.

Trong thyc tién, cic hoat dong trach nhiém xa hoi doanh nghiép thuong da dang,
bao gdm nhiéu chuong trinh nhu déng gop cho cac van dé lién quan dén xa hoi nhu
bao v€ moi truong, tang cuong binh dang gi0i, cai thién didu kién moi truong viéc
1am, bao vé quyén loi ctia nguoi lao dong, phd cap ky nang va ho tro cho cong dong
(Pohle, Hittner, 2008). Tuy nhién, cach cac to chirc danh gia va trién khai trach
nhiém xa hoi doanh nghiép thuong cé su khac biét trong chinh sach kinh té va quy
hoach phat trién. C6 nhiéu quan diém da dang vé pham vi va ndi dung cua trach
nhiém xa hoi doanh nghi€p, va nhitng nhom trach nhi€ém chinh thuong phu thudc
vao béi canh dic trung ma cac doanh nghiép gap phai.

Noi chung, trach nhiém xa hdi doanh nghi¢p bao gom nhleu yéu t6, ma mdi yéu td
thuong dua trén mo hinh cta Archie B. Carroll phat trién vao nim 1979 véi bon
linh vuc: kinh té, phap luat, dao dirc x4 hoi va nhitng nghia vu tinh nguyén hay tir
thién. Moi truong thudng thu hat sy quan tdm déc biét tir doanh nghiép cling nhu
cac bén lién quan, va vi v@y nhan t6 moi truong thuong duoc dé cap trong nhiéu
mo hinh, mé rong va 1am dy du mé hinh cua Carroll.

Tai Viét Nam, da c6 nhiéu nghién ctru vé anh huong cua trach nhiém xa hoi dén
quyét dinh mua my phdm ctia ngudi tiéu dung noéi chung, mic du vay vé ¥ dinh mua
cia Khach hang online v6i hoa my pham thi van con rat han ché

Nguyén Hoai Ta Uyén va Nguyen Thi Bich Ngoc (2021) tap trung vao viéc phén
tich va danh gia nhiéu yeu t6 anh huong va tac dong dén ¥ dinh mua my pham cua
dbi tugng khach hang nam trong ltra tu01 nguoi mua hang tré tai khu vuc Thanh
Ph6 HO6 Chi Minh. Céc yéu té nay bao gdm gia ca, san pham, xtic tién ban hang,
thuong hiéu, thai d6 va nhom tham khdao. Dit liéu nghién thu thap tir 300 mau khao
sat ciia khach hang nit nam trong Ira tu6i Khach hang online tai Thanh Phd H6 Chi
Minh, sau d6 dugc phan tich st dung phuong phap thdng ké d6i voi dir licu. Két
qua khang dinh rang tat ca cac yéu t6, bao gom gia ca, san pham, xuc tién ban hang,
thuwong hiéu, thai d6 va nhém tham khao, déu c6 mdi quan hé tich cyc véi y dinh
mua my pham cua khach hang nir thugc nguoi mua hang tré tai Thanh Phé Ho Chi
Minh. Trong sO cac yéu t6 nay, thuong hi€u va nhém tham khao c6 anh huong manh
m& hon ca dén y dinh mua my pham, theo sau 13 gia ca va san pham. Trong khi do,
thai d6 va xtc tién ban hang co tac dong khong déng ké.

Trong nghién ctru cua Khanh Hai va Quang Thu (2018) da dwa ra phat hién ban dau
v€ moi quan h¢ gitra Trach nhiém xa hdi cua doanh nghiép (CSR) va sy ua thich
thuong hicu. Két luan cua nghién ctru khang dinh rang CSR, bao 20m mot s6 khia
canh kinh té, x3 hoi cling nhu méi trudng déu cé tac dong truc tiép theo xu hudng
tich cuc déi toi y dinh thay ddi mot nhan hiéu khac véi mie do tin cay lon. Nghién
ctru chi ra vai tro diéu tiét mbi quan hé giita thuong hiéu va khach hang. Diéu nay
cho théy réng khach hang, véi sy tin tudng va cam két cung thuong hiéu, muc tiéu
ctia cac doanh nghiép dé thu hut khach hang chuyén d6i, tré thanh nguoi yéu thich
san pham ctia minh

Trong nghién ciru ciia Trinh Thi Hong Minh va dong nghiép (2021), tap trung vio
viéc danh gia tac dong ctia marketing xanh dbi voi y dinh mua ctia ngudi tiéu dung
trong linh vye my pham, thong qua viéc cin nhic vai trd hinh anh ma cong ty so
hitu nhu mot yéu t6 trung gian quan trong. Ba bién s cu thé gém trach nhiém xa
hoi hay hinh anh kém véi danh tiéng cta doanh nghiép dugc xem xét nhu nhimng
thanh phan co ban tao nén hinh 4nh ma ngudi ding nhé dén ddi véi doanh nghiép.
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Bai viét thu thap téng cong 403 bang khao sat ngudi tiéu ding va sau do sir dung
phuong phap PLS dé kiém tra mé hinh do ludng va cdu tric. Két qua bai viét mang
lai cho ta théy trong s6 ba yéu tb céu thanh thi danh tiéng ctia doanh nghiép co tac
dong truc tiép dén ¥ dinh mua hang cua nguoi tiéu dung. Trong khi do, CSR tac
dong 1én y dinh mua hang 1a gian tiép thong qua d6 ndi tiéng ciia cong ty. Nghién
ctru néu Ién sy quan trong cua quan ly trong thyc hién cac trach nhiém xa hot, cung
v6i d6 1a dé ra rang cac cong ty can tép trung vao viéc san xuat nhiéu nhitng san
pham than thién moi trudong dé ting cudng dong luc phat trién cua bd phin ngudi
dung xanh.

Cac nghién ciru thugc linh vie CSR hién nay da tap trung vao nhiing hoat dong
CSR c¢6 tac dong 1én mbi quan hé ma cac cong ty, khach hang, nha dau tu cling nhu
nguoi lao dong c6 voi nhau. Tuy nhién, van con nhidu diéu con bét cap trong viéc
hiéu tai sao va ltic nao ngudi tiéu ding ¢ thé c6 nhan thic khong tich cuc d6i voi
muc tiéu cta cong ty va cach anh huong 1én nhimg gia tri vé cam nhén cia ho.
Assen va cac cong su (2001) cho rang hién c6 khong quéa nhiéu nghién ctru nim
vimng tac dong ctia CSR 1én nguoi sir dung san pham, mic cho sy chu trong vao
CSR dang tang 1én trong thi truong.

Nghién ctru nhan manh viéc kham pha sy nhén thirc cua ngucn dung vé trach nhiém
x4 hoi va cach nd anh huong dén phan tng ctia ho ddi véi trach nhiém xa hoi ma
doanh nghiép thyc thi. Pong thoi, nd cling chu trong vao viéc danh gida mdi quan
hé gitta nhan thirc ctia ngudi dung san pham, dich vu vé cac hoat dong CSR, niém
tin vao thuong hiéu, va quyét dinh mua cua ho. Theo cac nghién cru ciia Yang
(2007), da s6 nguoi quan 1y tin va phat trién danh tiéng ctia mot cong ty co thé dat
dugc thong qua viéc tham gia vao cac hoat dong tur thién, 4p dung chlen lugc
marketing xanh, ung ho cac chuong trinh tuong trg cong dong dan toc s it, xay
dung gia tri d6i voi thuong higu ciia cong ty, cudi cung la, tao ra hiéu suét lién quan
dén hoat dong cao hon. Cac nghién ctru dé chi ra rang trong qua trinh quyet dinh
mua hang, khong chi bao gom cac yeu t cu thé, rd rang nhu gia ca va chat luong
san phdm, ma con c6 nhitng yéu t6 vo hinh quan trong nhu niém tin vao thuong
hiéu, twong tac v61 thuong hi€u, trach nhiém xa hoi, hinh anh cong ty va long trung
thanh ctia khach hang.

Céc nghién ctru gan dy vé anh hudng ctiia CSR 1én hinh anh thuong hiéu va hanh
vi tiéu dung cua khach hang da dugc tién hanh thong qua nhiéu cudc khao sat thi
truong. Céc cac tac gid nhu Sen va Bhattacharya (2001) da thuc hi¢n nghién cuu
trén nhiéu vung lanh thd va qudc gia khac nhau. Két qua clia cac nghién ctru nay da
ching minh rang CSR ngay cang ¢ tac dong manh mé dén hanh vi, dy dinh mua
san pham va cach nguoi tidu dung dénh gia doanh nghiép dua trén niém tin va 4n
tuong tich cyc ma doanh nghiép tao dua trén cac hoat dong CSR.

Ngoai ra, nhidu quan diém cu thé ddi véi twong quan ctia CSR va sy yéu thich vé
thuong hiéu di dugc dé cap trong nhiéu nhimg nghién ctu cing cha dé. Vi du,
Henderson (2007) da chi ra réng viéc thuc hién cac hoat dong CSR tich cuc sé&,
trong mot kha nang nao dang ké giam di ¥ dinh tir chi tiéu dung san pham va gay
an tugng tich cuc voi khach hang. Ciing c6 mot quan diém tir Luo (2006) cho thay
rang CSR mang mdt vai trd quan trong trong viéc tao su ua thich tir phia khach
hang va thuc day hanh vi tiéu dung ciing nhu mua hang khi ho hai 1ong hon. Pong
thoi, theo Mattila va Hanks (2012) CSR dugc xem nhu mot chién lugc thuong hi¢u
quan trong dé thu hut sy ing ho tir phia khach hang ciia doanh nghiép.
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Tong quan nhimg nghién ciru trén cho ta thiy rang trach nhiém ciia doanh nghiép
lién quan dén x4 hoi ludn ludn cd nhitng tac dong theo nhiéu chidu hudng khac nhau
dén khong chi voi y dinh mua ma con 14 an twong, cam nhédn ciia ngudi dung ciing
nhu céc bén cd li€n quan va tuong tac voi doanh nghiép. Mot doanh nghiép thuc
hién tbt trach nhiém cua minh déi v6i x4 hoi s& mang toi nhiu kha ning khién khac
hang cam thong, c6 cam quan t6t da dén ¥ dinh can nhéc va tiéu thu san phdm ma
ho cung cép. Két qua cua nhirng nghién ctru nay dat ra kha nang rang cac doanh
nghiép héa my pham khi thuc hién trach nhiém x4 hoi cling s& phan nio anh huong
dén y dinh mua cua ngudi dung, dic biét 1a thé hé Khach hang online. Trong bbi
canh ma ¥ thirc cua cac thé hé tuong lai vé méi truong va xi hoi ngdy cang nang
cao, yéu td trach nhiém xa hoi nén dugc cac doanh nghiép can nhic thyc thi, dua
trén thuc trang duoc phan anh boi nhitng cong trinh nhu bai viét nay dé c6 thé dua
ra cac chién lugc phu hop cho viéc hoat dong trong thi trudng my pham von dang
ngay cang canh tranh.

C6 mot twong quan thuan chiéu giita viéc trién khai nhitng hoat dong CSR va cach
ma ngudi tiéu dung trao ddi, twong tic v4i doanh nghiép, nhu di dwgc nghién ciru
boi Brown (1997).

Pomering clng cong sy (2008) thuc hién khao sét thi truong, cho ra két quya rang
ngudi tiéu dung dit mong doi su tuan thi tir phia doanh nghiép d6i véi cac tiéu
chuin moi truong cling nhu xa hoi, va ho s€ ung hd nhiing doanh nghiép thuc hién
cac hoat dong CSR. Két qua ciing cho rang ngudi dung dic biét quan trong véi
viéc doanh nghiép c6 thuc hién cac trach nhiém xa hoi hay khong. Khi xa hoi tré
nén giau c¢6 hon, nhu ciu cua bo phan nguoi tiéu ding thic day trach nhiém xa
hdiciing tdng cao, va ho tré nén nhay hoac chu y hon phuong thirc thuc hién cua
doanh nghiép véi CSR, diéu nay co thé phan nao tac dong 1én quyét dinh mua cac
san phém hodc dich vu.

Maignan (2001) da thyc hién nghién ciru tai Phap va danh gia rang khach hang xem
trach nhiém vé&i xa hoi 13 wu tién dau tién, ndi tiép 1a trach nhiém dao dirc, t6 chirc
va kinh té. Nhiing nghién ciru nay déu xac nhan mdi tvong quan quan trong giira
CSR va hanh vi, y dinh mua cua nguoi dung.

Tuy véy, khong phai trong moi truong hop déu co sy dong thuan hoan toan dbi véi
yéu t6 nay. C6 mot s lwong nhimg nghién ctru da xac nhan su trai ngugc trong
hanh vi tiéu ding ctia mot bo phan ngudi tré khi xem xét dén nhing yéu t6 lién
quan dén méi truong. Mot s6 ngudi tré khong ung ho cac quy dinh moi truong va
khong quan tdm nhiéu dén nhan hiéu xanh hon so v61 nguoi 16n tudi. Co thé hiéu
rang mot s0 nguoi tré ¢ gioi han nhat dinh vé tai chinh va khéng thé chi tiéu nhiéu
cho cac san pham xanh.

Véi su khong nhat quan trong cac két qua trude ddy, can tién hanh nghién ctru sdu
hon vé hanh vi tiéu ding xanh ciia Nguoi tiéu ding online tai Viét Nam.

2. Dir liéu va phwong phap nghién ciru

2.1 Dir li¢u

Pham vi khong gian ma céc tac gia lua chon dé phu hop voi bai viét 1a thanh phd
v6i dan s6 16n nhat Viét Nam & thoi diém hién tai 1 thanh phd H6 Chi Minh c6 s6
dan 8.899.866 ngudi, trong d6 Ita tudi tir 18 dén 49 tudi 13 4.881.971 ngudi. S6 lidu
duoc bao céo tir UBND TP.HCM, vé dan sb chia theo nhom tudi thuc té cua TP, s6
liéu cap nhat 1an 6 dén ngay 1.6.2023. Hién tai thanh phé HO Chi Minh ciing 13
thanh phd ¢6 nén kinh té phat trién bac nhit ca nudc, noi tap trung nhiéu co s san

204



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

xudt san pham, kinh doanh céc dich vy thudc nganh hang F&B n6i chung va nganh
hang héa my pham néi riéng. _

Dir liu dung cho bai viét dugc thu thap ciing nhu téng hop trong khoang thoi gian
thue hién bai viét vé CSR va y dinh mua san pham héa my pham tir thang 10 dén
thang 11 ndm 2023 véi dit liéu so cAp. Ngoai viéc thu thap dir lidu truce tlep qua viéc
phat bang hoi, cac tac gia ciing da tham khao va trich din nhitng ngudn bai bao dé
cap nhat thong tin theo thoi gian va bd sung cho dir liéu khao sat.

Khéch thé cua bai nghién ciru phan 16n 1a nhitng ban tré thudc thé hé tré, tiép xuc
thuong xuyén va ¢6 mirc do thanh thao dbi voi nhimg cong cu khdo sat truc tuyén.
Tac gia c6 thé trao mot cach thuan loi voi nhiing dbi tugng nay thong qua cac mang
x4 hoi, bai viét, email hodc nhan tin trao doi truc tiép vé muc dich ciia khao sat
nhdm muc tiéu nhan duogc sy hd tro va hop tac. Vi vay tac gid chon cach chia sé
bang hoi voi nhitng d6i tuong sat bang cach sir dung mang xa hoi va giri email dén
nhitng email trong danh séach lién hé tich liiy trong thoi gian qua. Thoi gian thu thap
cau tra 1oi d6i v6i bang hoi dién ra trong vong 1 thang tir ngay 23/10/2023 dén ngay
24/11/2023.

Vé ¢c& mau vi phuong phap phan tich dir li¢u duoc lya chon bao gom phan tich
nhan t6 kham pha, vy nén ¢ mau can ¢6 sb luong du lon voi s6 lugng miu dat
chuan & mot mirc nhat dinh méi c6 the dem dén d6 tin cay cao. V§i phuong phap
phan tich nhan t6 kham pha EFA, ¢& miu Iy tuong s& khong nho hon 50 va dem lai
db tin cdy cao hon khi 16n hon 100 theo két ludn Hair cting voi cong su (2014) va
ty 1€ quan sat ddi vai céc bién doc lap 1a 5:1, trc cac bién trong mo hinh can phai
dugc do luong can it nhat 5 quan sat. Vi du, néu c6 20 bién va 5 thanh phan trong
mot thang do trach nhi€ém, kich thude mau nhé nhét can dé thuc hién dé tai 1a s& 1a
20 x 5= 100. Néu chung ta sir dung phuong phap udc luong t6i da (ML), kich thudc
mau tdi thiéu can tir 100 dén 150.

Trong mot nghién ctru lién quan cta Tabanick va Fidell (1996) chi ra rang két qua
hoi quy s& tot hon néu ¢& mau tuan theo quy tic n > 8m + 50 v&i m 1a sb bién déc
1ap trong mo hinh. Déi chiéu véi nhing nghién ctru tién nhiém, tac - gia rat ra rang
sO lugng mau can thu thap vai 25 bién s6 quan sat 1a khoang 150 mau.

2.2 Phuong phap nghién ciru

MG td thang do cdc bién sé trach nhigm xa hi trén cdc khia canh

Theo kim tu thap vé trach nhiém lién quan dén x3 hoi ma doanh nghi¢p thuc hién
ctia Caroll, kinh té 12 mot trong s6 cac khia canh co ban va quan trong ma cac doanh
nghiép can xem xét dén nhitng tuwong tac voi cac khia canh khéc cua trach nhiém
xa hoi, xoay quanh trach nhiém ddi véi khach hang va nhiing nha dau tu. Nhiing
trach nhiém chinh c6 thé ké dén bao g@)m tao ra va toi da loi nhuén; tang vi thé trong
thi truong canh tranh; hoat dong dau tu hay kinh doanh c6 hiéu suat theo chiéu
huéng phat trién xanh. Mot trong cac bai viét lién quan tai thi truong Viét Nam co
sir dung den thang do trach nhiém xa hi trén khia canh kinh té cling bao gdm mot
s6 nhing yéu té nhu t01 da loi nhuan; tang kha nang canh tranh; kinh doanh ¢6 hi¢u
qué; dat duoc yéu cau cia ddi tac; lam hai long yéu cau cua khach hang. Turkey
(2009) dung thang do thanh phén trach nhiém x4 hoi trén khia canh kinh té da ligt
ké nhiing ndi dung tuong dong v6i thap trach nhiém xa hoi ctia Carroll gém loi
nhuan, vi thé thi trudng, hiéu suét kinh doanh va ting trudng bén viing.
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Nhu véy, ndi dung trong tdm cua trach nhiém kinh té tap trung vao 4 yéu t6 (1) loi
nhuan, (2) vi thé canh tranh, (3) sy hiéu qua trong hoat dong va (4) ting truong bén
virng. Nhing ndi dung nay phu hop v6i khai niém cua Carroll va nhitng nghién ciru
gan day cting tap trung khai thac cac n6i dung nay khi dé cap den trach nhiém kinh
té. Do do, bai viét ciing chu trong vao cic van dé nay va dé xuat thang do luong cac
thanh phan thudc cam nhén trach nhiém doanh nghiép vé kinh té gdm bén bién duoc
trinh bay trong bang sau:

Béng 2. Cac bién phu thudc va ma héa cia yéu to trach nhiém xa hdi

trén khia canh kinh té

Tén bién No6i dung do lwong Ngudn

KT1 Doanh nghiép nd luc t6i da héa lgi nhuan | Caroll A. B. (1999);
nham muc dich duy tri va mé rong pham Turker D. (2009)

vi hoat dong kinh té.

KT2 Doanh nghiép nd luc nang cao chat lugng | Caroll A. B. (1999);

san pham cung v&i chinh sach gia c6 loi Maignan (2001)
cho nguoi dung.
KT3 Doanh nghiép str dung hi€u qua chi phi Maignan (2001);
hoat dong, duy tri nguon luc bén viing, Alvarado (2017)
dem dén g1a tr1 cho xa hdi.
KT4 Doanh nghiép co gang tao ra giai phéap Caroll A. B. (1999);

nang caodé kinh doanh dat hiéu qua tét. Turker D. (2009)

Trong mé hinh cta Carroll, trach nhiém xa hoi lién quan dén khia canh phap luat
ma doanh nghiép s& hiru 14 trach nhiém ddi véi véi chinh quyén/ phap luat. Noi
dung co ban nhic dén viéc viéc tuan thu phap luat va thanh cong trong viéc tuan
thu phap luat trong canh tranh trong thi truong. Trong nghién ctru cia Turkey
(2009), thang do trach nhiém phap 1y gdm (1) canh tranh lanh manh theo phap luat,
(2) thyc hién dung quy dinh cua phap luét, (3) thuc hién nghia vy thué mot cach
day du va (4) san pham hay cac dich vu dap tng nhitng quy chuan nhat dinh theo
nhu phap ludt quy dinh. Thang do cam nhan trich nhiém xi hoi véi thanh phan
trach nhiém thudc phép 1y cua Turkey (2009) kha phu hop véi khai niém trong mo
hinh Kim ty thap cua Caroll.
Bang 3. Cac bién phu thudc va ma héa cia yéu to trach nhiém xa hdi trén

khia canh phap luit
Tén bién Noi dung do lwong Nguon
PL1 Doanh nghiép chap hanh céc quy trinh Maignan (2001);
theo quy dinh ma phap luat dit ra. Alvarado va cong su

(2017)

PL2 Doanh nghiép cam doan thuc hién hoat Caroll A. B. (1999)

dong kinh t€ hop 1€ va nhén trach
nhi¢m trude phép luét.

PL3 Doanh nghiép tuan thu Luat Bao vé Caroll A. B. (1999)
nguoi tiu dung
PL4 San pham hoic dich vu cua doanh Caroll A. B. (1999);
nghiép cung cap dap tmg quy dinh phap Malignan (2001)

luat va quy dinh hanh nghé.
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Theo m6 hinh cta Carroll, trach nhiém dao dirc doi héi td chire tuan thu chuin muc
vé gia trj ctia x4 hoi dugc cong nhan hodc chip nhan du chua dugc dua vao cac van
ban phap 1y, cac by luat hay luat phap. Nhiing yéu cdu cua trach nhiém lién quan
dén dao dirc bao gdm viée xdy dung cac quy tac va tiéu chuan dao dtrc, cong nhan
hay ton trong nhimng chuan myc lién quan dén dao dirc d6, va khong hy sinh chuan
muc dao dirc v6i loi ich cta cong ty. Trong khi nghién ctru vé anh hudng ma trach
nhiém xa hoi dy dinh mua hang cua khach hang, néu dit minh vao vi tri caa khach
hang, nhiing chuin myc dao duc c6 thé gén lién véi ho, chéng han nhu sy ton trong
va trung thue.ddi v6i ngudi tidu dung. Trong nghién ctru cua Eun va cac cong sy
(2013), thang do thudc trach nhiém vé dao dirc bao gdm cac ndi dung (1) quan tm
va ton trong van dé dao dirc, (2) to chirc cac chuong trinh dao tao dao dirc cho nhan
vién, (3) cung cap thong tin day du va chinh xac cho khach hang, (4) c6 mot chuan
muc dao duc toan dién, (5) duoc cong nhan 13 dang tin cdy. Nhimng yéu té do luong
trach nhiém dao dwrc cua hai nghién ctu trén diéu x04y quanh ndi dung da duogc
Carroll néu ra trong md hinh Kim ty thap trach nhi€ém xa hoi. V61 muc dich cua
nghién ctru va ddi tuong khao sat 1a cac khach hang st dung san pham, noi dung do
ludng dbi véi cac thanh phan lién quan dén cam nhan khia canh trach nhiém dao
duc gom (1) quan tdm va ton trong van dé dao duc, (2) cung cip thong tin day du
va trung thuc va (3) ton trong quyén cua nguoi tleu dung
Béang 4. Cac bién phu thudc va ma héa ciia yeu t6 trach nhiém xa hdi trén
khia canh dao dirc
Tén N§i dung thang do Nguon
bién
bbl1 Doanh nghiép tuan thu chuan myc dao dicc | Caroll A. B. (1999);
trong kinh doanh bang cach tranh hanh vi dao Maignan (2001)
nhdi hodc viéc sao chép khong chinh thirc.
bb2 Cung cap thong tin lién quan dén san pham Maignan (2001)
hay dich vu mgt cach minh bach va dﬁy du,
khong giir lai thong tin quan trong.
bb3 Chuong trinh marketing quang ba cam két | Caroll A. B. (1976);
cung cap thong tin dua trén su that, khong gay Maignan (2001)
nham 1an cho khach hang véi thong tin khong
ding su that.
Db4 | Thyc thé doanh nghiép cam két giai quyét van | Caroll A. B. (1999);
dé cho khach hang mét cach rd rang, khong Maignan (2001)
che gi4u thong tin hodc gy hiéu 1am.
Trong mo6 hinh Kim ty thap cia Carroll, trach nhiém xa hoi lién quan dén tir thién
duoc xem la trach nhiém d6i danh cho cong déng, thuong dugc nhin nhén 1a céc
hanh dong gop stic cho cong dong. Cac hoat dong nay bao gd6m nhitng hoat dong
ma nguoi tiéu dung hay khach hang trong xa hoi mong mubn tir cic doanh nghiép,
bao gém viéc quyén gop hd trg ngudi £ap diéu kién kho khan va tham gia vao cac
du 4n hd trg cong dong hay tao hoc bbng va cac quy khuyén hoc. Céc tiéu chi ctia
trach nhiém tur thién bao gébm: tham gia tich cuc vao cac hoat dong tinh nguyén va
tir thién cho cong dong dia phuong; hd trg va cung cip nguén lyc cho nhiing t6
churc gido duc thude khu vuc dia phuong.
Dua trén ndi dung va tiéu chi trong mo hinh Carroll cung cap, bai viét tao 1ap mot
thang do cam nhan trach nhiém tir thién bao gdm céc yéu td: tham gia tich cuc vao
hoat dong thién nguyén cling nhu cac hoat dong tir thi¢n trong cong dong, hd tro
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cac chuong trinh gido duc va nang cao tri thirc, déng gop vao viée cai thién "chat
lwong cudc sdng" cuia cong ddng va co cac chuwong trinh hoat dong danh cho tré em.
Bang 5. Cac bién phu thudc va mi héa ciia yéu té trach nhiém xi hdi trén
khia canh xa hoi
Tén bién Noi dung do lwong Nguodn
XH1 Doanh nghiép t6 chtrc hd tro cac hoat dong tir Caroll (1991);
thién ctia nhitng t6 chtrc phi chinh phu can Holcomb (2007)
duoc wu tién hd tro, nhu viéc hién méau hodc
gdy quy ctru trg cho cac nan nhéan thién tai.
XH2 Doanh nghiép tham gia vao cac du an hd trg | Clarkson (1995);
phuc lgi xa hoi, dac biét tap trung vao nhom | Holcomb (2007);
nguoi gap tinh trang khé khan.

XH3 Doanh nghiép thuc hién dau tu vao viéc cai Caroll A. B.
thién cudc séng cho thé hé tuong lai va cong | (1999); Holcomb
ddng, qua viéc thuc day cac chuong trinh hd (2007)
trg nguoi hoc va nang cao tri thirc.
XH4 Doanh nghiép hd tro tai luc cho nhiing hoat Caroll A. B.
dong thudc van hoa xa hoi. (1999); Maignan
(2001);

Trach nhiém méi truong khong ndm trong thap trach nhiém xa hoi Carroll ma Caroll
dé nghi. N6 thé hién trach nhiém cua doanh nghiép dbi voi viée bao vé moi trudng
ty nhién, didu tiét va _phuong phap xu 1y chit thai bén ving, giam thleu tac dong
ctia hoat dong san xuat va kinh doanh 1én méi truong, cing nhu cung cap san pham
va dich vu than thién voi méi truong (Eun va dong nghiép, 2013). Trach nhiém nay
tap trung vao viéc khong gay hai va cai thién tinh trang moi truong, gitip moi truong
tré nén tot hon. Eun va dong nghiép (2013) da thiét 1ap mét thang do cho trach
nhiém moi truong bao gdm (1) viéc cung cip va san xuat nhiing san pham c6 tinh
chét than thién véi méi trudng, (2) viéc cai thién mai trudng tu nhién, va (3) nd luc
duy tri va bao ton moi truong.
Bang 6. Cac bién phu thudc va ma hoéa ciia yéu té trach nhiém xi hoi
trén khia canh moi trwong

Tén As A

bién Noi dung thang do Nguon

MT1 Doanh nghiép kinh doanh v61 danh myc san pham Holcomb
hodc dich vu dugc thict ké dé tuong thich véi moi (2007)

truong va trién khai quan 1y chét thai mot cach c6
trach nhiém.

MT2 | Doanh nghiép tap trung vao quan ly hay xu 1y chat | Saleh (2010)

thai, st dung nguyén vat liéu it gdy hai cho moi

truong.
MT3 Doanh nghiép thuc hién cac hoat dong cai tao moi Holcomb
truong nham bao ton thién nhién tai cac khu vuc di (2007)
tich.
MT4 Doanh nghiép thyc thi céc chién dich nham nang Holcomb
cao nhan thirc moi truong khong chi trong moi (2007)

trudng ndi bo cua té chirc ma con & mirc d¢ anh
huong bén ngoai.
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MTS Tich hop van dé moi truong vao chinh saich va | Holcomb va
chién lugc tang trudng bén virng. cong su (2007)

Mo ti thang do vé ¥ dinh mua héa my pham ciia Khdch hang online thanh pho
Hé Chi Minh.

Hau hét cac thang do vé ¥ dinh mua san pham & nhing bai viét tién nhiém déu chi
dinh t6i mot truong hop doanh nghiép hodc san pham cu thé chir khong danh gia
vey dinh mua noi chung cua ngudi dung khi can nhéc tim kiém mot doanh nghiép
cu thé. Mot s6 cach do vé ¥ dinh mua hang co thé dugc nhéc tdi 1a cdng trinh cua
Chieh — Peng va cac cong su (2011) hodc cua Daniella va cac cong su (2020) déu
dat ra nhimg cau hoi do ludng ¥ dinh mua hang ctia nguoi tiéu dung ddi véi mot
san pham c6 thé ké dén nhu: 1. C6 co hoi, t6i ¢6 y dinh mua hang tir thuong hiéu
X; 2. Kha ning t6i mua hang hoic str dung dich vu cta tir X 1a rat cao; 3. Toi sin
sang chi tra nhiéu tién hon dé mua san pham tir thwong hiéu X; 4. Néu c6 co hoi
mua mot san pham cung chung loai, t6i vin chon mua san pham tir thuong hiéu X.
Dit bdi canh bai nghién ctru dang tim hiéu anh hudng cua trach nhiém x3 hoi dén
¥ dinh mua hang ctia cac doanh nghiép c6 linh vurc kinh doanh 14 héa m§ pham, cac
tac gia da chinh stra cach do ludong va ap dung vao bang héi nhirng cau hdi phu hop
v6i bai viét hon, danh gia du dinh tiéu dung ciia nguoi mua hang tré. d6i véi nhimng
cong ty ma ho théy réng la dang thyc hién tdt trach nhiém x4 hoi, thay thé cho cum
doanh nghiép cu thé ma céc nha nghién ciru tién nhiém da chi ra trong bai nghién
ctru cua hg. Thang do ddi véi y dinh mua héa my phém cua doanh nghiép thuc hién
trach nhiém xa hoi dugc céc tac gia trinh bay nhu sau.

Bang 7. Cac mi héa ciia bién y dinh mua héa my pham ciia Khich hang
online
tai Thanh phé H6 Chi Minh
Muc Noi dung
YD1 Anh/chi s& chi tra s6 tién 16n hon dé mua/str dung cic san pham hoa
my phém tor nhitng doanh nghiép thyuc hién trdch nhiém xa hdi mot
cach day du.

YD2 | Néu gia ciing nhu chat lugng ctia hai san pham hoa my pham la glong
nhau, Anh/chi s& mua nhitng san pham ctia doanh nghiép ndi tiéng vé
thuc hién trach nhiém xa hoi.

YD3 Anh/chi khong ¢6 ¥ dinh st dung san pham héa m§ pham ctua mot
doanh nghiép khong c6 y dinh thyc hién trach nhiém xa hoi.

YD4 | Nhitng hoat dong lién quan dén trach nhiém xa hoi co thé gay tac dong
lén quyét dinh mua hda my pham ciia ngudi tiéu dung.

CSR trong tao dung thuong hiéu c6 mot mbi quan hé, dic biét thong qua su tin
nhiém, uy tin va vai tro dong gép cua doanh nghiép vdi bo phan nguoi st dung san
phém va dich vu. Cac dic diém mua sim, nhén thirc cua céc chuong trinh trach
nhiém xa hoi, danh gia ve cong ty cing nhu dac trung ma doanh nghiép c6 nhu
danh tiéng 1a nhimg nhan to tac dong 1én két qua xay dung thuong hiéu. Két qua
xay dung thuong hiéu bao gdm dénh gia vé cong ty, thwong hiéu va san pham trong
do tin nhiém trong hiéu s€ dugc xem xét. Chinh sach trach nhi¢m xa hoi rat quan
trong trong viéc xay dung hinh anh thuong hiéu va lan séng tich cuc dan dén long
tin ctia nguoi tiéu dung va sin sang tra gia cao hon cho cac san pham hoic dich vu
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dugc cung cap. Tiago (2009) cho rang gia tri trong hiéu, trong d6 c6 1ong tin thuong
hiéu nhay cam, anh hudng dén sy nhan thirc vé trach nhiém xa hoi. Xiaoye va cac
cong su (2010) chi ra rang cam nhan CSR c6 lam thay di gi tri thuong hiéu thong
qua su tin tudng cua nguoi dung.

Moi quan hé giita cdc thanh phdn cam nhan trach nhiém xa hoi va y dinh mua
héa my pham ciia Khdch hang online tai thanh phé Ho Chi Minh.

Nhiéu cdng trinh da kham pha méi quan hé giita trach nhiém xa hoi va y dinh hoic
hanh vi mua, tiéu ding ciing nhu tiéu thu san pham hodc dich vu. Mic du ¢ nhiéu
¥ kién cho rang céac t6 chirc can thé hién, xac minh va cong khai trach nhiém xa hoi
ctia ho do tac dong tich cuc cua né ddi véi hanh vi tiéu dung (Maignan, 2001).
Nghién ctru ctia Sen va Bhattacharya (2001) vé cach ngudi tiéu dung phan ng da
cho thdy trach nhiém x4 hoi ctia cong ty c6 nhitng anh huéng truc tiép dén hanh vi
mua, tiéu dung cling nhu tiéu thu san pham tir ngudi mua. Cac nghién ctru khac da
kham pha duoc rang co mdi quan hé tich cyc gitra cac hoat dong trach nhiém xa hoi
clia to chue va quyét dinh mua cua ngudi tiéu dung. Mohr va dong nghiép (2001)
phat hién rang c6 mot mdi quan hé dang ké gitra trach nhiém xa hoi va ung ho cia
nguoi tiéu dung.

Céc tac gia c6 thé dua ra gia thuyét nhu sau:

H1: C6 mbi quan hé tich cuc giita cam nhan vé trach nhiém kinh té va mua héa my
pham cia Khach hang online tai thanh phé H6 Chi Minh.

H2: C6 mbi quan hé tich cuc gitta cam nhan vé trach nhiém phap 1y va y dinh mua
hoéa my pham cua Khach hang online tai thanh phd Ho Chi Minh.

H3: C6 mbi quan h¢ tich cuc gitta cam nhén vé trach nhiém dao dirc va y dinh mua
hoa my pham ctia Khach hang online tai thanh phd Ho Chi Minh.

H4: C6 mdi quan hé tich cuc giita cam nhan vé trach nhiém tir thién va quyét dinh
mua héa m§ pham ctia Khach hang online tai thanh phé Ho Chi Minh.

H5: C6 mdi quan hé tich cuc giita cam nhan vé trach nhiém moi truong va quyét
dinh mua hang.

Mo hinh nghién ctru duogc thlet 1ap dua trén cac yéu tb quan trong trong quan hé
giita trach nhiém xa hoi va quyét dinh mua hang, nhu thé hién trong hinh, bao gom:
+ Bién phu thudc trong md hinh y dinh mua héa my pham cta Khach hang online
thanh phé H6 Chi Minh.

+ Céac bién doc 1ap 1a céc thanh phﬁn cua trach nhiém xa hoi: (1) trach nhiém kinh
té, (2) trach nhiém phap 1y, (3) trach nhiém dao dirc, (4) trach nhiém tir thién va (5)
trach nhi¢m moi trudong.

4. Phan tich dir li¢u va két qua

Théng ké mé td méu nghién ciru

Khao sat phuc vu cho nghién ctru dugc thuc hién trong khoang 1 thang, tir thang 9
nam 2023 dén thang 10 nam 2023 voi tong luong mau thu duoc 1a 210. Trong tong
luong mau thu thap dugc, c6 8 mau bi loai bod vi ciu tra 161 roi vao nhom tudi ngoai
Khach hang online tirc khong phuc vu ding nhom d6i tugng ma nghién ciru dé ra
tlr ban dau.

Vé giéi tinh, khéng c6 nhiéu sy chénh 1éch giita s6 lwong nam giGi va nit gidi tham
gia khao sat. Luong mau ghi nhan tir nhitng ngudi khao sat 1a nam giéi chiém
115/202 téng sb mau dat yéu cau twong duong véi ty trong 1a 56.93%. Chénh léch
giita nam giGi va nit gidi roi vao khoang 13.86%, dam bao sy cong bang va khach
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quan cua bai viét khi ma Khach hang online ké ca nam gidi hay nir gii déu khong
con qué la 1Am voi nhitg san phdm héa my phadm cho co thé hoic dung dé chim
soc da trong thi truong thoi diém hién nay.

Vé dd tudi, 202/210 mau thu thap déu c6 Ira tudi thudc Khach hang online nhu muc
dich cua bai viét dit ra tir ban dau va ciing dd duoc dé cap trong co so ly thuyet cua
nghién ctru. Cu thé c6 53 ngudi khao sat (twong ng voi 26.24% tong sd luong)
thudc nhoém sinh nim 1997 — 2001; 124 nguoi khao sat (twong tng véi 61.39% tong
s6 lwong) thudc nhom sinh ndm 2002 — 2005; va 25 ngudi khao sat (twong Gmg véi
12.37% tong sb lwong) thudc nhom sinh nam 2006 — 2008. Da s6 miu khao sat
dugc thu thap tir nhiing ngudi c6 do tudi tir 18 — 21 13 nhitng ngudi ma cac tac gia
¢6 nhitng tiép xuc gan, dé dang tiép can va 1a nhom ngudi nhay bén véi viéc tham
gia nhitng khédo sat phuc vu cho cadc muc dich nghién ctru. Tuy c6 dd 1éch gitra cac
nhom tudi khac nhau nhung toan bo 202 mau thu thap déu dam bao lira tudi thude
Khach hang online TP. Ho Chi Minh nén van dam bao duge muc dich ban dau cua
nghién cuu.

Vé nghé nghiep, v6i 3 nhom Itra tudi da dugc dé cap & trén thi nhom nglmi tiéu
dung duoc gi6i han trong ba nhom nganh nghé chinh 1 hoc sinh sinh vién, hanh
nghé ty do va nhan vién vin phong, s6 con lai thuéc nhom hién chwra c6 cong viée.
Cu thé hoc sinh sinh vién chiém ty 1¢ 68.81% vé&i 139 mau; nhitng ngudi hanh nghé
tu do chiém ty 1€ 5.94% véi 12 mau, nhan vién vin phong chiém ty 1€ 15.84% véi
32 méu; s6 con lai 13 nhung ngudi hién tai chua c6 cong viée chiém ty 16 9.41%.
Vé thu nhap, vi da sé nhitng mau dat diéu kién cua bai viét 1 nhiing nguoi thude
Khach hang online, vi vay murc thu nhap khong qua giao dong va chu yéu nam trong
mure tir 3 dén dudi 10 triéu dong. Cu thé nhém cé thu nhap it hon 3 triéu dong dat
115 méu chiém ty 1& 56,93%; murc thu nhép tir 3 triéu dong dén it hon 5 triéu dong
dat 79 mau chiém ty 1€ 39,11%; s6 con lai thude nhom ddi tuong c6 muc thu nhap
tir 5 triéu dong dén dudi 10 triéu dong dat 8 mau chiém ty 18 3.96%. Dung nhu ky
vong, két qua dit liéu thu thap cho thiy rang thu nhap ctia nhoém ddi tuong 1a khong
qua cao vi da phan 1a hoc sinh sinh vién hodc nhiing nguoi moéi ra truong, moi chi
nam trong ltra tudi & giai doan dau cia su nghi¢p. Tuy vay, la nhém nhay cam vé
gia nén trude khi thyc hién hanh vi mua sim mot san pham trén thi truong dac biét
1a hoa my pham nhom dbi tugng tham gia khao sat thuong la cac dbi twong phai
can nhac nhiéu yeu t6 trude khi dua dén quyét dinh mua hang mét cac that ki ludng.
Phdn tich hé so Cronbach’s Alpha

Pé tién hanh phan tich nhan td kham pha EFA, trude hét can kiém dinh d¢ tin cay
ctia thang do ddi voi cac nhan té trong trach nhiém xa hoi ma doanh nghiép thuc
hién va thang do dbi voi bién phu thudc 1a y dinh mua hang hdéa m¥y phém cua Khach
hang online thanh phé H6 Chi Minh. Kiém dinh st dung cong cu Cronbach Alpha
tich hop trong phan mém SPSS gitp xéac dinh do tin ciy ciia nhiing thang do d sir
dung trong khi phan tich.

Béng sau s& tom tat vé do tin cdy ciia cac thang do nhimg thanh phan trach nhiém
x4 hoi ctia mot doanh nghiép héa my pham.
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Bang 8. Kiém dinh d9 tin ciy thang do Cronbach’s Alpha

Bién | Trung binh Trung binh Hé sb Hé s Cronbach
guan thang do néu phuong sai thang | twong quan | Alpha néu loai
sat loai bién do néu loai bién bién tong bién

Thang do Cam nhan trach nhi€ém xa hoi trén khia canh Kinh té
(Cronbach Alpha = 0.852)

KT1 10.3663 4114 .662 825
KT2 10.3366 4.125 .640 834
KT3 10.4703 4.101 .664 824
KT4 10.3515 3.692 810 760

Thang do Cam nhan trach nhi¢m xa hdi trén khia canh Pao duic
(Cronbach Alpha = 0.834)

DD1 9.69 3.766 651 795
DD2 9.75 3.620 697 174
DD3 | 9.77 3.958 .616 810
DD4 19.89 3.882 .692 178

Thang do Cam nhan trdch nhi¢ém xa hdi trén khia canh Phép luat
(Cronbach Alpha = 0.817)

PL1 10.18 3.583 .638 71
PL2 10.08 3.769 642 .769
PL3 10.16 3.696 661 .760
PL4 10.10 3.636 615 782

Thang do Cam nhan trdch nhi¢ém xa hdi trén khia canh Méi truong
(Cronbach Alpha = 0.880)

MT1 |13.04 7.098 661 .866
MT2 [13.13 6.873 704 .856
MT3 | 13.16 6.973 702 857
MT4 ]13.09 6.802 745 847
MT5 | 13.23 6.545 753 .845

Thang do Cam nhan trach nhi¢m xa hdi trén khia canh Xa hoi
(Cronbach Alpha = 0.810)

XH4 19.83 3.776 615 167
XH1 9.68 3.601 670 740
XH2 9.81 3.855 o177 785
XH3 ]9.81 3.845 .648 753

Bang tong két cho thay rang céac bién co gia tri Cronbach Alpha 16n hon 0.8, gia tri
cua hé s6 Corrected Item - Total Correlation 16n hon 0.4, vay nén toan bo bién quan
sat déu thoa mén tinh tin cdy d6i v6i thang do va s& dugc dua vao tién hanh phan
tich EFA ddi v6i ca nhan t6 kham pha.

Phan tich nhin t6 kham pha EFA.

Phan tich nhéan t6 kham pha EFA so bd cho bién doc lap

Bang dudi day sé trinh bay két qua phan tich nhan t6 kham pha EFA ddi véi cac
bién doc 1ap do luong tung khia canh thude trach nhi¢ém véi xa hdi doanh nghiép.
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Bang 9. Phan tich nhin t6 kham pha EFA dbi véi bién doc 1ap
Hé s0 tai nhén t6
1 2 3 4 5
MT3 .819
MTS 811
Mbi truong | MT?2 781
MT4 77
MT1 712
KT4 .895
KT3 .806
KT1 .803
KT2 755
DD4 814
DD2 .790
DD1 781
DD3 723
XH1 .768
XH3 757
XH4 744
XH2 .666
PL2 .820
PL1 795
PL3 176
PL4 .692
Eigen value 6.435 | 2508 |2227 [1.838 |1.219
Phuong sai trich 67.75
KMO 0.859 | Sig: 0.00
Vi két qua thu dugc, gid tri KMO = 0.862 thudc khoang (0.5;1) vai Sig < 5% minh
ching rang dit liéu trén du phu hop ¢ murc d6 nhét dinh dé st dung phan tich nhan
t6. Tong phuong sai trich bang 67.75% gilip ta thay rang 5 yéu t6 da giai thich dén
67.75% su bién thién (101 v6i dit liéu. cling thoa man diéu kién > 50%. Gia tri Eigen
value clia cdc nhan t6 thoa man diéu kién 16n hon 1. C6 thé thay rang phan tich
nhan t6 kham pha EFA cho thy cac nhan t6 duoc chon vao mé hinh déu thoa méan
v6i Iy thuyét ban dau dé ra, c6 thé trién khai nhing budc ké tiép trong bai viét.
Phan tich nhan t6 kham pha EFA cho bién phu thudc

Bang 10. Phin tich nhéin t6 khim pha EFA cho bién phu thudc

Khia canh Bién quan sat

Kinh té

DPao dire

Xa hoi

Phap luat

Bién quan sat Nhén t6 YD

YD2 .889

YD3 .867

YD1 .883

YD4 .849

Eigen value 3,041

Phuong sai trich % 76,021

KMO 0.843 | Sig: 0.00

Vi Sig < 5%, ¢6 thé suy ra rang co m01 tuong quan gilta cac bién va ciing dap ung
pht hop dé tién hanh phan tich nhan t6. Gia trj hé s6 KMO = 0.843 thudc ’khoang
(0.5;1) cho ta thdy rang ngudn dir liéu thich hop véi viéc phan tich nhan t6. Eigen

213



Hoi nghi khoa hoc Khoa CN & KHDL
Phédn 2: Cac moé hinh phdan tich dinh lwong va wng dung

value cho ra két qua 16n hon 1 va tong phuong sai trich dat 76,02% thé hién ring
céc nhén tb giai thich dén 76,02% sy bién thién dbi véi bo dit lidu.
Phan tich hoi quy tuyén tinh bi.
Phan tich twong quan Pearson
Béang 11. Phén tich twong quan Pearson

YD |KT [pP |PL |[MT [XH

Pearson 1 398 5717 400™ 538  .244™
vD Correlation

Sig. (2-tailed) 000 000 000 .000 .000

N 202 202 202 202 202 202

Pearson 398% 1 206" 154% 204 244"
KT Correlation

Sig. (2-tailed) | .000 000 028 004  .000

N 202 202 202 202 202 202

Pearson 5717 296" 1 316™ .398 325"
DD Correlation

Sig. (2-tailed) | .000  .000 000 .000  .000

N 202 202 202 202 202 202

Pearson 4007 154° 316 1 243" 433"
PL Correlation

Sig. (2-tailed) | .000  .028 _ .000 001 .000

N 202 202 202 202 202 202

Pearson 538" 204" 398" 243" 1 513"
MT Correlation

Sig. (2-tailed) | .000 004 000  .001 1000

N 202 202 202 202 202 202

Pearson 542" 2447 325" 433%™  513% 1
XH Correlation

Sig. (2-tailed) | .000 000 _ .000 _ .000 _ .000

N 202 202 202 202 202 202

Tir bang két qua co thé thay rang v6i Sig < 5%, phan anh quan hé tuyén tinh giita
nhiing bién doc 1ap véi bién phu thudc. Cac bién doc 1ap voi nhau ¢ hé sd twong
quan thap hon 0.7 nén c6 thé khong xay ra hién tuong da cong tuyén.

Bang 12. Phan tich hoi quy tuyén tinh bi

Adjusted R Std. Error of | Durbin-
Model | R R Square Square the Estimate | Watson
1 7392 547 535 43947 2.001

Nhin vao két qua phan tich hoi quy tuyén tinh boi, chung ta théy R=0,739 vaR
binh phuong hi€u chinh la 0,547 (vugt qua ngudng 50%). Bleu nay cho thiy mo
hinh phan 4nh tét mirc ky vong ban dau. Két qua chimg minh rang 54,7% su bién
thién ctia bién phuy thudc, noi cach khac, y dinh mua héa my pham ciia Khach hang
online tai TP.H) Chi Minh, c6 thé duogc giai thich bdi cac khia canh trach nhiém xa
héi cua doanh nghiép.

Hé sb Durbin-Watson dat gia tri 2.001 > 1 cho thé hién rfing khong c6 hién tuong
tuong quan chudi bac nhat d6i véi md hinh sir dung trong bai viét
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Bang 13. Phan tich ANOVA cho hdi quy tuyén tinh bdi

ANOVA?
Model Sum of df Mean F Sig.
Squares Square
1 Regression | 45.646 5 9.129 47.269 | .000°
Residual 37.854 196 193
Total 83.500 201

Vi gia thuyét veé do phit hop ciia m6 hinh, gié tri Sig ctia kiém dinh F = 0.000 <
5% ching minh md hinh héi quy dugc xay dung mot cach thich hop. Vay nén
dudi day s la bang thé hién két qua hoi quy tuyén tinh d6i vé1 mo hinh cua bai
viet:

Bing 14. Két qua cac hé sé cho hdi quy tuyén tinh boi

Coefficients? ]
Hé sb chua HE so da . .
Model Ta, duoc t Sig. | Hé so twong quan
chuan hoa P
chuan hoa
B Std. Beta Tolerance | VIF
Error
(Constant) | .260 | .249 1.046 | .297
KT 183 |.051 |.185 3.618 | .000 | .887 1.127
1 DD 320 |.057 |.314 5.667 | .000 | .751 1.332
PL 123 | .057 |.118 2.172 | .031 | .778 1.286
MT 230 |.058 |.231 3.939 | .000 | .675 1.481
XH 231 | .063 |.225 3.697 | .000 | .623 1.605

Véi bang hoi quy, cac gia tri Beta chuan hoa nam trong khoang (0.185 — 0.225) va
tat ca déu dat gia tri théng ké voi Sig < 5%. Vay cac gia thuyét tir H1 dén H5 déu
dugc chap nhan. Tri s6 phong dai phuong sai VIF cua cac bién déu nho hon 2 vay
nén khdng cd hién tuong da cong tuyén xay ra giita cac bién doc 1ap. Phuong trinh
hoi quy tuyén tinh dugc hinh thanh nhu sau:

YD = 0.183*KT + 0.320 * DD + 0.123* PL + 0.230*MT + 0.231*XH

Mtrc d6 tac dong cua nhiing khia canh trach nhi€ém xa hdi ma doanh nghiép thuc
hién duoc sip xép theo thit ty DD, XH, MT, KT, PL theo th tihé sé hdi quy giam
dan tir 0,320 dén 0.123.

Théo ludn két qua nghién ciru.

Duya trén két qua phan tich hoi quy, c6 thé nhan thay rang mdi lién quan giita cac
khia canh trach nhi¢m xa hgi ma doanh nghi¢p thuc hién va y dinh mua héa m¥y
pham cta Khéach hang online tai thanh phd H6 Chi Minh c6 thé duoc 1y giai mot
cach hop 1y, hd tro chimg minh nhiing gia thuyét ma nghién ctru dua ra tir dau. Tat
ca nhitng bién doc 1ap 13 cac khia canh thudc trach nhiém xa héi ma doanh nghiép
thyuc hién déu co tac dong t6i va anh huong 1én ¥ dinh mua hoa m§ pham ciia Khach
hang online tai thanh phd HO Chi Minh, véi yéu té Pao dirc co tic dong manh mé
nhét va khia canh Phap luat c6 tdc dong nho nhat dén y dinh mua hang.

HI: C6 moi quan hé tich cwc giita cam nhan vé trach nhiém kinh té va quyét dinh
mua hoa my phcfm cua Khach hang online thanh phé Ho Chi Minh.

Hé s6 hdi quy B bang 0.183 di cho thay rang trach nhiém x4 hoi trén khia canh kinh
té dang co anh hudng thuan chiéu ddi voi quyét dinh mua hdéa my pham ciia nhom
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Khach hang online trén dia ban thanh phé H6 Chi Minh. Diéu nay tuong thich véi
nhirng két qua thu duoc tir cac nghién ctru trude day cua Caroll (1991) va Ferrell L
(2003).

H2: Cé moi quan hé tich cuc giita cam nhdn vé trach nhiém phdp ludt va quyét dinh
mua hoa my pham ciia Khdch hang online thanh pho Ho Chi Minh.

Trong cac bién doc 1ap thuoc mo hinh, trach nhi€ém xa hoi trén khia canh phap luat
co tac dong kha nho voi B = 0.123. Két qua cho thiy tuy khia canh phap luat gop
phan quy dinh hanh vi ciing nhu hinh anh cia mét thuong hiéu c6 tuan thu day da
CSR hay khong, nhung van chua duoc nhidu nguoi tidu dung tré tin tuong réng chi
can cong ty thuc hanh nhting quy chuin ma phap luat de ra la du dé thé hién rang
doanh nghiép c6 m01 quan tim manh mé ddi véi cac yéu t6 anh huong dén moi
truong va sy phat trién cta toan xa hoi.

H3: C6 méi quan hé tich cuc giita cam nhdn vé trach nhiém méi trieong va quyét
dinh mua héa my pham ciia Khach hang online thanh phé Ho Chi Minh.

Trach nhiém x& hoi trén khia canh méi truong c6 tac dong tuong db6i 16n dén y dinh
mua hang véi f = 0.23. Két qua khang dinh rang nguoi dung san pham thudc nguoi
mua hang tré dat mdi quan tdm kha lién quan dén cac khia canh ciia méi truong
trong khi ti€u dung céac loai hang hoa dac biét c6 gay anh hudng lén moi truong.
Trach nhiém xa hdi ma doanh nghiép thyc hién thudc khia canh moi truong s€ 1a
moét trong nhiing yéu t6 ma doanh nghiép can luu tim khi dé ra nhimg chién lugc
phat trién ben virng trong thoi gian sap toi.

H4: Cé méi quan hé tich cuc gitta cam nhdn vé trach nhiém dao dirc va quyét dinh
mua héa my pham ciia Khdch hang online thanh phé Hé Chi Minh.

Xem xét toan bo nhiing yéu t6 trach nhiém xa hoi dugc dua vao md hinh, yéu tb
Pao dtrc dugc xem 13 nhan té s¢ hitu muc tic ddng manh mé& nhat dén dy dinh sam
hoa my pham ciia Khach hang online tai Tp. HO Chi Minh véi f = 0.32. Ngudi tré
thudc Khéch hang online dac biét quan tdm dén khia canh trach nhiém dao dtrc ma
mot doanh nghiép thuc hién khi chon mua mdt san ph'flm hoéa my phém. Hanh vi
tiéu dung hién nay dong gop tich cuc dén sy tién trién xa hoi, vay nén dat khia canh
dao duc 1én trén cac khia canh khéc ciing 1a mot diéu d& nhan blet khi nguoi dung
thugc Khach hang online ngay cang s6 hitu nhén thire phat trién manh vé nhing
van dé dao dirc, nhan dao va tir thién lién quan dén doanh nghiép. Két qua nay thé
hién rﬁng, dbi vai nguoi tré thude thé hé Khach hang online, khia canh dao dtrc ma
cong ty thuc thi dac biét quan trong khi ho dua ra quyét dinh mua sim, dic trung
chu yéu ¢ san pham hoa my pham.

H5: Cé méi quan hé tich cyc gitta cam nhdn vé trach nhiém xa héi va quyét dinh
mua héa my pham ciia Khdach hang online thanh phé Hé Chi Minh.

Theo két qua nhan duoc, yéu t trach nhiém x3 hoi trong ) nhirng khia canh trach
nhiém x4 hoi ctia doanh nghiép cé tac dong tich cuc dén y dinh mua hoéa my pham
ctia Khach hang online tai TP. H6 Chi Minh véi p = 0.231. Piéu nay c6 thé dugc
hiéu 12 khi cac cong ty, doanh nghiép thé hién va trach nhiém xa hoi ciia minh mot
cach tich cuc trong nhiéu khia canh, nhu chim s6¢ moi truong, hd trg cong dong,
hay dao dtrc kinh doanh, thi nguoi tiéu dung thudc thé hé Khach hang online &
thanh phd H6 Chi Minh c¢6 kha ning cao hon trong viéc Iya chon mua héa my pham
tir doanh nghiép d6. Piéu nay c6 thé tao ra mdi twong quan tich cyc giira y thic va
trach nhiém thudc khia canh xa hoi va quyét dinh mua sim cua dbi tuong nghién
clru.
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5. Két luan va kién nghi
5.1. Ket luan vé van deé nghién ctru.

Sau khi nhan dinh dua vao két qua dat duoc tur co so ly luan cting nhu téng cac dur
lidu duoc thu thap tir 202 mAu nghién ctru dat diéu kién, ta ¢ thé thiy rd cac khia
canh thuc hién trach nhiém xa hdi cua doanh nghi€p anh hudng rat 1on dén y dinh
mua hang hoéa m§ pham ctua Khach hang online TP. H6 Chi Minh. Khai thac nim
khia canh cta trach nhiém xa hoi doanh nghiép c6 thé ké dén nhu kinh té, dao duc,
phap luat, xd hoi va moi truong, két qua cho thay ring ngudi diung hoa my pham
Khéach hang online nhan dinh trach nhiém x3 hoi 1a mot nhan té dang dugc luu tam
khi dua ra lira chon st dung hodc mua sam mot san pham hoa my pham.

Két qua cua bai viét 1am 1o réng viéc thuc thi cac khia canh cta trach nhiém xa hoi
khong chi dem t6i loi ich ngan han vé chi phi ma con déng nghia véi viée dau tu
vao sy phat trién cua doanh nghiép Viée thye hién hiu qua trach nhiém xa héi giap
x4y dyng niém tin tir phia ngudi dung san pham ciing nhu nang tam cho gi tri 601
v6i thuong hiéu va quan trong 14 c6 thé ting cudng nhu ciu hodc ¥ dinh mua sim
ctia ho, tir 46 dong gop vao viée gia ting loi nhuan, doanh thu va gia tri tong thé
cua doanh nghiép.

Diéu nay dic biét quan trong trong qua trinh ra quyét dinh mua sim, tao ra mot
chudi twong tac manh mé&. Pidu nay tao ap lyc cho doanh nghiép phai thuc hién
trach nhiém xa hoi mot cach hiéu qua hon, gop phan xdy dung mot méi truong kinh
doanh bén virng, hiru ich va khic phuc, cai thién cudc séng cho toan thé x3 hoi.
Diéu nay khong chi dong nghia véi viéc doanh nghiép can tich hop céc chién luoc
trach nhiém xa hoi mot cach chit ché véi ké hoach kinh doanh ma con tao dong luc
dé thiic day sy sang tao va cai tién trong cac quy trinh san xuét va cung tng. Kha
ning xay dung sy tin tuong tir khach hang bang céch thyc thi trach nhiém lién quan
dén xa hoi khong nhitng giap mé rong thi trudong, ma con tao ra mot hé sinh thai
tich cuc xung quanh thuong hi€u, gitp tao 1ap mot cong déng h6 trg va nhan thic
tich cuc tir cong dong.

Trong bdi canh ngdy nay, sy nhan thirc vé cac van dé lién quan dén xa hoi, moi
truong tu nhién va quyén loi ma nguoi tiéu dung dang c6 duoc ngay cang ting cao.
Viéc thyc thi trach nhiém xa hdi khong chi dugc coi nhu mdt xu hudng ma con la
mot yéu td quyét dinh trong quyét dinh mua sim ciia nguoi tiéu dung. Doanh nghiép
nén nhan co hoi nay dé xay dung cam két cia minh ddi véi nhimng gia tri va muc
tiéu xa hoi, tao ra mot anh hudng tich cuc va bén virng trong linh vyc kinh té. Bai
viét da dugc thuc hién véi ddi twong khao sat 1a nhom ngudi tré thudce thé hé Khach
hang online nham gitip doanh nghiép thém géc nhin sat hon vai nhiing gi ma nguoi
dung thé hé méi dang nhin nhan, danh gia t&i cac don vi san xuat cac san phAm ma
ho dang str dung.

Béi canh nay dat ra nhu cu nghién ctru vé quan diém, hanh vi, va gia tri cua thé hé
nay lién quan dén nhiing véan dé trach nhiém xa hoi, kinh doanh cé trach nhiém, va
nhitng van dé c6 tinh chét lién quan dén nhiing anh huong cta doanh nghiép dbi
v6i x4 hoi va méi truong. Sy hiéu biét vé quan diém ctia Khach hang online c¢6 thé
mang lai cai nhin chi tiét va sdu sic vé cach ho tng xtr, tham gia tic dong vao cac
van dé xa hoi, ciing nhu tac dong cia nhiing gia tri nay t6i quyét dinh tiéu ding
hodc mua sim va su tac véi doanh nghi¢p.

Nhin chung, bai viét da gitp cac tac gia co mot cai nhin tryc quan dén anh huong
ctia trach nhiém x4 hoi doanh nghiép dén ¥ dinh mua h6a m§y pham cuia Khach hang
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online tai Thanh phd H6 Chi Minh, vé anh hudng cta timg khia canh d&én cach ma
nhimg nguoi dai dién dbi v6i thé hé tuong lai ra lya chon str dung mét san pham
von rat quen thude va hau nhu dugc phan 16n nguoi tiéu dung ¢ mot lira tudi st
dung. Bai viét c6 thé dugc xem nhu mot nguon tham khao gitip phan 16n cac doanh
nghiép hoa my pham trén thi truong tim hiéu va xay [dung cach thirc phat trién, ting
truong bén vitng tich cuc, siu va rong hon dé c6 thé 1am hai 1ong khong chi ngudi
dung thugc Khach hang online ma con 1a toan bo cong ddng ngudi tiéu dung cang
phat trién va tang cuong nhan thire dbi voi moi truong, xa hoi va su phat trién bén
vitng cua trai dat.

5.2. Mot s6 dé xuét ddi véi cac doanh nghiép, co sé san xuit va kinh doanh
thudc nganh héa my pham

Duya trén két ludn ma bai viét dua ra, viéc ting cudng cac khia canh thyc hién trach
nhiém x4 hoi ctia doanh nghiép trong nganh héa my pham co6 kha ning giup dem
dén nhitng loi ich dang ké d6i voi ¥ dinh mua cta khach hang Khach hang online
tai thanh phd H6 Chi Minh.

Mot chién luge hiéu qua co thé bat ddu bang viée tap trung vao khai thac khia canh
kinh té, noi doanh nghiép khong chi tao ra co hoi viéc 1am ma con dau tu vao cac
du an phat trién cong dong. Viéc nay khong chi giup cai thién diéu kién kinh té cua
cong ddng ma con xdy dung mot mdi lién két va anh huong chat ché dén khach
hang Khach hang online, nguoi ludn tim kiém cac nhin hang c6 tac dong theo chiéu
hudng tich cuc 1€n toan xa hoi.

Pong thoi, viée duy tri su tuan tha phap luat chit ché ciing dong vai tro then chdt.
Diéu nay khong nhitng 1am ting niém tin tir phia khach hang ma con giup doanh
nghiép duy tri mot méi trudng kinh doanh on dinh va dya trén quy tic, diéu quan
trong ddi véi khach hang Khach hang online chu trong dén tinh minh bach va trung
thure.

Chinh sach dao durc trong t6 chic ciing dong mot vai tro quan trong trong viée xay
dung 1ong tin va tao ra méi truong lam viée tich cye. Nhan vién 1 ngudn lyc quan
trong, va khi ho cam thiy tu hao vé gia tri dao dtrc clia cong ty, ho co thé trd thanh
dai str thwong hiéu manh mg, tac dong 1én quyét dinh mua sam san pham ciing nhu
tiéu dung no1 chung cua khach hang.

Déi voi khach hang Khach hang online, viéc gan két xa hoi 1a mot yéu td quyét dinh
quan trong. Doanh nghiép c6 thé tan dung mang xi hoi dé chia sé nhitng hoat dong
tich cuc ctia minh, tao ra chién dich tiép thi xa hdi ma khéach hang c6 thé chia sé va
tham gia. Diéu nay khong chi ting cudng hinh anh tich cyc ma con thuc day sy
tuong tac va sy cam két tir phia khach hang.

Bao vé moi truong va tao tac dong tich cuc thong qua nhirmg hanh dong bao vé moi
truong ciing 1a mot yéu td quan trong ma doanh nghiép nén can do mot cach ky
cang.. Viéc dau tu vao nhitng dy 4n mang tinh chit bao vé mdi truong, giam thiéu
lwong rac thai, hay tai ché cling nhu sir dung niang luwgng xanh c6 tinh chat tai tao
khong chi han ché anh huong tiéu cuc téi moi truong ma con thoa man nhu ciu cia
khach hang Khach hang online vé cac san pham va dich vu c6 anh hudng tich cuc.
Cudi cung, viéc lién két voi to chirc hoat dong xa hoi va ddi tac co cung tam nhin
cling dem lai nhiing co hdi 16n. Hop tac nay khong chi m¢ rong mang ludi anh
huéng ma con tao ra nhitng dy 4n c6 ¥ nghia va phat trién x4 hoi. Diéu nay khong
chi lam ting gi4 tri cho thwong hidu ma con lam ting kha nang khach hang gin bo
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v6i thuong hiéu va git chdn cling nhu ting cudng sy trung thanh dbi véi khach
hang Khach hang online.
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GIOI THIEU VE PHEP PEM SO CAP TRONG TOAN ROI RAC
TS. Nguyén Viin Minh

Tém tit: Bai todn dém cdc phan tir ciia mot tdp hop xudt hién khdp noi trong
todn hoc va tin hoc. Vi du mdt khéau vao may dién thoai co 4 hodc 6 ky tu, hoi co
bao nhiéu mdt khau nhw vdy. Trong bai viét nay ching ta sé tim hiéu cdc phirong
phdp dém co ban la nén tang cho hau nhu tdt ca cdc phwong phdp dém khdc.

Tir khéa: hoan vi; chinh hop; t6 hop
1. Cac quy tic
1.1. Quy tic cong
Mot cong viéc dugc hoan thanh b1 mot trong hai hanh dong. Néu hanh nay
cd M cach thyc hién, hanh dong kia c6 N cach thyc hién khong tring voi bat ky
cach nao ctia hanh dong thi nhat thi cong viéc d6 c6 M+ N cach thyc hién.
Phat biéu bing ngdn ngir tap hop:
Néu A, B 12 hai tap hop hitu han khong giao nhau thi
n(AuB)=n(A)+n(B)
Trong d6 ky hiéu n(A) 1a s6 phan tir cua tap A

M0 rong cong thirc trén cho trudng hop A, B 13 hai tp hop bat ky:

Cho A, B 1a hai tap hop hiru han, ta c6

n(AuB)=n(A)+n(B)—n(AnB).

Tong quat: i

Gia sir dong mot cong viéc c6 thé duoc thuc hién theo mot trong K phuong an roi

nhau A, A,,...,A . Co n, cach thyc hién phuong an A, c6 n, cach thuc hién

phuong 4n A,, ..., c6 n, cach thuc hién phuong an A, . Khi d6 cong viéc cod thé

duoc thyc hién boi n, +n, +...+n, cach.

Pinh ly: Chontap A;A;...;A khong nhat thiét roi nhau. Ta ¢6 cong thirc

n(AUAU.UA)=>"n(A)- D n(ATA)+ X n(AlTATA)+
I<i<n Ki<j<n IKi<j<k<n

(1) n(A1 AT .1 A)

Vi du: Mot ngudi muén mua mot chiée xe may tay ga hodc xe s6. Xe tay ga c6 4
loai, xe s6 ¢ 6 loai. Hoi ngudi d6 ¢6 bao nhiéu cach dé mua mot chiée xe?

Xe tay ga c6 4 luya chon, xe s6 ¢ 6 lya chon.

S4 cach dé mua mot chiée xe 1a: 6 + 4 = 10 cach.
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1.2. Quy tic nhan

Mot cong viée duge hoan thanh boi hai hanh dong lién tiép. Néu co M céch
thyc hién hanh dong thtr nhét va ung voi mdi cach d6 c6 N cach thuc hién hanh
dong thir hai thi c6 MM cach hoan thanh cong viéc.
Téng quat:
Gia str mot cong viéc bao gdm K cong doan AA,,...,A . Cong doan A cé thé
lam theo n, cach, cong doan A, c6 thé 1am theo n, cach, ..., cong doan A cé thé
lam theo n, cach. Khi d6 cong viéc co thé thue hién theo n,.n,...n, cach.

Vi du,: Cho céc chir s6 1, 2,,6, 7, 8. Tr cac chit sb trén 1ap dugc bao nhiéu 6 ¢o 3
chir s0 khéc nhau sao cho s6 d6 nhé hon 278.

Goisocanlapla aA— @ trong d6 a,,a,,a,nhan cac giatri1,2,6,7, 8
Do A <278 nén a, chi c6 thé nhén céc gié tri 1 hodc 2

TH1: a =1

Co 4 cach chon a,

Co 3 cach chon a,

= Ta lap dugc 1256 A

TH2: a,=2

+Néu a, =7 thi:

Co 1 cach chon g,

Co 1 cach chon a,

Co 2 cach chon a,

= Leip duoc 2 s6 A

+Néu a, # 7 thi:

Co 2 cach chon a,

Co 3 cach chon a,

Lap duogc 6 s6 A
Vay tat ca 1ap dugc: 12+ 2+ 6 =20 so.

Vidu: Chotap A= {011, 2,3,4,5, 6,8} . T tap A c6 thé lap duoc bao nhiéu sé tu

nhién 1¢é ¢6 4 chit s6 khac nhau trong d6 c6 xuét hién chir s 3.

Goi s tu nhién can tim 1a abcd (a *0)

S4 cac s6 tu nhién 1é ¢ 4 chit sé khac nhau duoc 1ap tor A 1a: 3.6.6.5 = 540 $6

C6 3 cach chond (1,3,5) ; c6 6 cAch chona (a#0, a+#d); c6 6 cichchonb (b #
a,d); c6 5 cach chon ¢ (¢ #a,b,d).

Sb cac s6 tu nhién 1 c6 4 chir s6 khac nhau dugc 14p tir A va trong d6 khong co
chir s6 3 la:

2.5.5.4=200sb
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C0 2 cach chon d (1,5); c6 5 cach chon a (a # 0;3;d); c6 5 cach chon b (b # 3;a;d);
c6 4 cach chon ¢ (¢ # 3;a;b;d).

Vay s6 cac s6 tu nhién 1é ¢6 4 chit sé khac nhau dugc 1ap tir A trong d6 c6 xuat
hién chir s6 3 14: 540 — 200 = 340 so.

2. Ho4n vi, chinh hop, t6 hop

2.1. Hoan vi

+ Pinh nghia: Cho tdp hop A ¢6 N phan tir (n>1 ). Khi sdp xép N phén tir nay
theo mot thir tu ta s& duge mot hoan vi cua tap A.

+ Dinh 1y: S6 hoan vi cta tap hop N phan tir 1a:

P =n!=n(n-1)..3.2.1

Vi du. Tur céc chit s6 {1’ 2,3} c6 thé 1ap dugc bao nhiéu sd tu nhién c6 3 chir s6

khac nhau?

S6 cach lap 1a 3! = 6.

Chung ta co thé liét k&€ 6 hoan vila 123; 132; 213; 231; 312; 321.

2.2. Chinh hep

+ Pinh nghia : Cho tap hop A ¢6 N phan tir (N>1 ) va mot sd ty nhién K véi
1<k <n.Khildyra k phan tir cia A va sip xép chiing theo mét thtr tu ta duoc
mot chinh hgp chap K cua tip A.

+ Pinh 1y : S6 chinh hop chap K cua tap hop N phan tir 1a :

. ) ~ __n
A =n.(n-1)..(n—k +1) (n—K)!

+ Quy udc :
0l=1va A =1

Vi du: C6 bao nhiéu s6 tu nhién c6 5 chit s6 khac nhau dugc 1ap thanh tir cic chir
s6tr 1 dén 9?
Co A95 =15120.

2.3. T6 hop

+ Dinh nghia : Cho tap hop A c6 M phan tlr (N>1) va mot s tw nhién K véi
1<k <n.Mbitap con K phan tir cia A goila mot t6 hop chap K cta A .
+Dinh Iy : S6 t6 hop chap K ctatap hop N phantir 13

« A n(n-1..(n-k+)  n!

Ck="h
k! k! kL.(n—k)!

+ Quy wdc:

o1

Hai tinh chat co ban cla C: :
+Tinh chat 1: C;‘ = Cn”*k

+ Tinh chat 2 : ( cong thirc Pascal)
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k _ ~k k-1
Cn+1 - Cn + C:n

Vi du: M6t I&p c6 30 hoc sinh, trong d6 ¢cé 3 can bo |&p. Co bao nhiéu cach chon
3 em trong |&p dé truc nhat tudn sao cho trong 3 em d6 luén ¢ can bd 1dp?
+ Chon 3 hoc sinh bat ky trong 30 hoc sinh: C,

+ Chon 3 hoc sinh khong la can bd 16p: (;237
_ 7 3 _ 3 — 7

=>Co C, C,, 1135 cach

2.4. Cong thirc nhj thirc Niu-ton

(a+b)"=) Cra""b"
k=0

Vi du: Tim s6 hang khéng chira X trong khai trién thanh da thic cda biéu thic

\/X 1 31,(X>O)
o

Ta co: 1 1 SN0 N0k K
(\/x+$j :[x2+ X3j =ZC|1(0(X2] [ij
k=0

0 5 5k
=D Ch(x)
k=0
S6 hang khéng chira x twong (ng vdi s hang chira k théa man diéu kién:

5—%:0:>k:6'
6

Vay s6 hang khéng chira X 13 C16o =210

Vi du: Tim s8 nguyén duong 1 thoa man hé thic:
C;, +C5 +L +Ci*=2048

Xét khai trién B ko
1+x) =) C;x".
o0 - $ic;

Cho lan lwgt X=1va X=-1tacé

2(C}, +C5, +L +Cot)=2"".
Lai theo gia thiét c6 22" =2.2048 = 2" < 2n =12 < N =6.
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Vi du: Cho hai duong thang song song voi nhau. Duong thu nhit chira 5 diém,
duong thtr hai chia 10 diém. Hoi c6 tat ca bao nhiéu tam giac duoc tao boi cac
diém da cho?

C6 2 loai tam giac dugc tao tur cac diém trén:

Loai 1: ¢6 1 dinh thudc dudng thang thi nhat va 2 dinh con lai thudc dudng thing
thtr hai

=Co 5C2 tam giac

Loai 2: ¢6 1 dinh thuoc duong thang tht hai va 2 dinh con lai thudc duong thang
thir nhét

=Co 10(;52 tam giac

Vay tong ca 2 loai trén ta c6 5C120 + 10(:52 — 325 tam giac.

Vi du: Gia sir 1 day ban c6 10 chd ngdi. Mot nhém sinh vién gdm 6 nam  trong
d6 c6 Binh va 4 nit trong d6 c6 Cuc dugc xép ngau nhién trong budi hoc dau tién.
Tim s6 cach xép chd ngdi dé xép duoc gitra hai ban nit gan nhau cé dung hai ban
nam va dong thai Binh khéng ngdi canh Cuc.

Cach sap xép giita hai ban nit gan nhau cé dang 2 ban nam la : 41.6!

Nir Nam Nam Nit Nam Nam Nir Nam Nam Nir

C6 6 truong hop hai ban sinh vién Nam, Nit ngdi canh nhau.

Gia sir Binh va Cdc ngoi canh nhau

Khi d6 sé cach chon xép duoc gitra 2 ban nit gan nhau c6 dung 2 ban nam dong
thoi Binh ngdi canh Cuc la : CL.31.5!

Vay s6 cach chon xép dugc giira hai ban nit gan nhau ¢6 2 ban nam dong thoi Binh
va Cuc khéng ngoi canh nhau la : 4!6!'Cé .31.51=12960 cach.

Vi du: (bai toan chia keo Euler) Hoi c¢6 bao nhiéu cach chia n cai keo nhu nhau
cho k ngudi dé it nhat moi ngudi 1 cai (n>K).

Ta xép n cai keo thanh hang ngang. Ta dung k-1 cai cot doc dé phéan chia n keo
thanh k phan (trong tng v6i moi ngudi mot phan).

MJ&i mot phan phai dam bao it nhit 1 cai nén ta c6 n-1 cach c6 thé xép cho mdi cai
cOt doc. S6 cach chon k-1 ¢ot doc trong n-1 vi tri chinh la td hop chap k-1 cta n-1
phan tir.

Vay sb cach chia la Cr':_—ll :

TAI LIEU THAM KHAO
[1] Rosen, Kenneth H - Discrete mathematics and its applications-McGraw-Hill
(2019).
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LINEAR EQUATION IN CONSTRUCTING A

HEALTHY DIET
Vii Tat Hoang Tén, Ha Thi Thu Hién

Abstract: This paper introduces a way of applying matrix in constructing a
healthy diet that could be used in the daily life.
Key words: Diet, nutrition, linear equation.

1. Introduction

Diet and nutrition are fundamental in maintaining the general and oral health of
population. Diet refers to the total amount of food consumed by individuals;
whereas nutrition is the substance that affect our growth, metabolism and repair of
tissues. The relationship between diet and nutrition and health is 2-way; health
status can be affected by poor nutrition and vice versa. Dietary guidelines have
been developed to provide evidence-based food and beverage recommendations
for populations; aiming to promote a diet that meets the nutrient requirement, and
to prevent diet-related diseases such as tooth decay and obesity. Knowing the
importance of the mentioned above, researchers have found ways to enhance the
diet of the populations. A study of Howard et al (1978), have developed a balance
diet containing of low-calorie powdered formula diet combines a precise amount
of carbohydrate, protein, fat, vitamins, minerals, trace elements and electrolytes,
that could help patients loss weight rapidly. Nevertheless, they incorporated a large
variety of food in the diet, each will only provide a number of specific and
sufficient amount of nutrition. Using linear equation, they devised a solution to
balance the nutrition perfectly.

2. The model

The model used in Howard et al (1978) is written below:

Xia1+ Xoaz + =+ Xn@n=Db,

where X1, X2, ..., Xn are scalars, representing the units of a specific foodstuff with
the value always larger than 0 to make sense, and as, ay, ..., an are column vectors,
representing the number of different types of nutrition exist in each foodstuff
following a specific pre-determined order. The dimension of the vector space of
the vector equals the number of different types of nutrient contain in that according
foodstuff and equal to the number of different types of nutrient required.

3. Example

3.1. Example 1

Here is an example on applying this model in a diet containing only nonfat milk,
soy flour and whey, while the nutrient required are protein, carbohydrate and fat.

227



H6i nghi khoa hgc khoa CN & KHDL
Phdn 3: Todn hoc wng dung

Amounts supplied per 100 g of ingredient

Nutrient Nonfat milk | Soy flour Whey Amount required
Protein 36 51 13 33
Carbohydrate | 52 34 74 45
Fat 0 7 1.1 3

To calculate the amounts of each foodstuff that a person has to consume to meet
the amount required per day, we use the model above with three vectors in R3,
representing the three nutrients, corresponding to three foodstuffs.

Xiart Xeaz + Xsas =

X1 [ ] 36] + X2 51] 51] + X3 33]
34 45| ~
7 L 3
(36 51 13 33] 1 U 0 .2??
52 34 74 45| ~..~ [0 1 0 .392
L 0 7 1.1 3. 0 0 1 _233.
(36 51 13 33] (1 0 0 .277]
52 34 74 45| ~..~ |0 1 0 .392
L 0 7 1.1 3. 0 0 1 _233

From this, we know that in order to get 33g of protein, 45g of carbohydrate, 3g of
fat, we have to consume .277 units of nonfat milk, .392 units of soy flour, .233 units
of whey.

3.2. Example 2

The container of a breakfast cereal usually lists the number of calories and the
amounts of protein, carbohydrate, and fat contained in one serving of the cereal. The
amounts for two common cereals are given below. Suppose a mixture of these two
cereals is to be prepared that contains exactly 295 calories, 9g of protein, 48g of
carbohydrate, and 8g of fat.

Nutrition Information per Serving
Nutrient General Mills Quaker®
Cheerios® 100% Natural Cereal
Calories 110 130
Protein (g) 4 3
Carbohydrate () 20 18
Fat () 2 5
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Xia1+ Xea2 = b

x; [1107 [110] + x, [130 29571130 2957 ~
4 4 3| |9 3] |9
20 || 20 18| |48 lm | 48
2 2 5 g Il 5 8

110 130 2957 1 0 1.5
4 3 9 0 1 1
20 18 48 |7 | 0o 0 o0

-2 5 8 - -0 0 0

110 130 2957 1 0 1.5
4 3 9 0 1 1
20 18 48 |7 | 0o 0 o0
2 5 8 - -0 0 0 -

The desired nutrients are provided by 1.5 servings of Cherrios together with 1

serving of 100% Natural Cereal.

3.3. Example 3

One serving of Post Shredded Wheat® supplies 160 calories, 5 g of protein, 6 g of
fiber, and 1 g of fat. One serving of Crispix® supplies 110 calories, 2 g of protein,
0.1 g of fiber,and 0.4 g of fat. Is it possible for a mixture of the two cereals to supply
130 calories, 3.20 g of protein, 2.46 g of fiber, and .64 g of fat?

Nutrition Information per Serving
Nutrient Post Shredded Wheat® Crispix®
Calories 160 110
Protein (g) 5 2
Fibre (g) 6 0.1
Fat (g) 1 0.4
Xia1+ Xea2 = b
x1 [160] [160 |+ x,[110 130 ][110] 130 | ~ 160 110 130
5 5 2| |32l 2| _|32 5 2 32
6 6 | 246 1| [2.46 6 1 246
1 1 4 64 1L .4 | .64 1 4 .64
160 110 130 ~ ...~ 1 0 473711 0 .4
5 2 3.2 0 1 .6||0 1 .6
6 1 246 0O 0 00 0 O
1 4 .64 O 0 00 0 O

A mixturé of .4 and .6 serving of Post Shredded Wheat® and Crispix® respectively
provides the desired nutrients amount.

3.4. Example 4

After taking a nutrition class, a big Annie’s® Mac and Cheese fan decides to
improve the levels of protein and fiber in her favorite lunch by adding broccoli and
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canned chicken. The nutritional information for the foods referred to in this exercise
are given in the table below.

Nutrition Information per Serving
Nutrient Mac and Cheese Broccoli Chicken
Calories 270 51 70
Protein (g) 10 54 15
Fiber (g) 2 5.2 0

If she wants to limit her lunch to 400 calories but get 30 g of protein and 10 g of
fiber, what proportions of servings of Mac and Cheese, broccoli, and chicken should
Xia1t Xoaz + Xzasz =

B R 51

[E?U 51 70 4(](] “2?(] 51 ?CI 400 ]

10 54 15 5.4 15 30
2 52 0
~ ~ 1 0 0 0.99]1 000 099
I 0 154“ 0 1.54]
1 079 1 079

A combination of .99, 1.54 and 0.79 serving of Mac and cheese, Broccoli and
Chicken respectively provides the desired nutrients amount.

3.5. Example 5

The Cambridge Diet supplies .8 g of calcium per day, in addition to the nutrients
listed in the table of example 1. The amounts of calcium per unit (100 g) supplied
by the three ingredients in the Cambridge Diet are as follows: 1.26 g from nonfat
milk, .19 g from soy flour, and .8 g from whey. Another ingredient in the diet mixture
Is isolated soy protein, which provides the following nutrients in each unit: 80 g of
protein, 0 g of carbohydrate, 3.4 g of fat, and .18 g of calcium.

Amounts supplied per 100 g of ingredient
Nutrient Nonfat Soy Whey Soy protein Amount
milk flour required
Protein 36 51 13 80 33
Carbohydrate | 52 34 74 0 45
Fat 0 7 1.1 3.4 3
Calcium 1.26 19 8 18 8
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X1a1+ Xoa2 + Xzaz+ Xaau = b

Xx1[ 36 17136 T+x,[51][51]+x3[13 131 x4[807[807=[33][33
52 52 34 34 74 4 74 n 0 0 45|45
0 0 1.1 1.1 3.4||34 3|3
-1.26- 1.2 : .8 .8 .18l L 18 .8ll.8
~[36 51 13 Bﬂ 33 36 51 13 80 33
52 34 52 34 74 0 45
0 7 11 34 3 0 7 11 34 3
1.26 .19 . 1.26 .19 .8 .1

~

8 .
ﬂ 0 64 1 0 0 0 64
0 0 .54 0O 1 0 0 .54
ﬂ 1 34 -—-.09 0 0 1 34 -.09
0 0 .8 .18 —.21 0 0 .8 .18 —.21
The “solution” is x1 = .64, X2 = .54, x3 =—.09, x4 =—.21. This solution is not feasible,
because the mixture cannot include negative amounts of whey and isolated soy
protein. Although the coefficients of these two ingredients are fairly small, they
cannot be ignored. The mixture of .64 units of nonfat milk and .54 units of soy flour
provide 50.6 g of protein, 51.6 g of carbohydrate, 3.8 g of fat, and .9 g of calcium.
Some of these nutrients are nowhere close to the desired amounts.

C:I'-‘.:.
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LINEAR TRANSFORMATIONS

AND THEIR APPLICATIONS IN COMPUTER GRAPHICS
Vu Thi Huong Sac
Abstract: Matrix multiplications can be wused to describe linear
transformations in 2 dimensional space or in 3 dimensional space. Two linear
transformations are widely used to transform vectors are scaling and rotation. The
two respective matrix multiplications are used to express the change of vectors
when we scale vectors and rotate vectors. We usually translate vectors in 2D and
3D. However translation is not a linear transformation. We need to use a
mathematical trick to apply matrix multiplication to represent this movement.
Therefore the three common transformations would be done all in one just by a
single matrix multiplication. The technique is very important in computer
graphics. It is an applicable and effective manner to perform the movements of
models that are identified separatedly in primitive vertices.

Keywords: Matrix, vector, matrix multiplication, linear transformation,
computer graphics

1. Introduction

Linear algebra is a branch of mathematics that is fundamental to computer
graphics. It studies vectors, linear transformations, and matrices. This article will
discuss the definition of linear transformations and their applications in computer
graphics. It actually reveal the fact that we can use just a single matrix
transformation to transform a vertex in 2 dimensions and in 3 dimensions. The
technique is generally applied to a whole model or even simultaneously many
models when we work with computer graphics.

2. Matrix transformations

A vector is a quantity that has a length and a direction. A vector can be visualized
as an arrow. It is hugely important to define a combination of vectors after scaling
a given set of vectors to get a different combined vector. This combined vector can
have any length and can point in any direction. A linear combination of vectors
can be expressed as a matrix vector multiplication. A matrix defines a
transformation. The concept will lead to an idea that we can transform vectors
using a functional-like manner namely linear transformations. A linear
transformation is a function that is linear. It satisfies the two conditions: closed
addition and closed scalar multiplication. Mathematically writing, a linear
transformation L satisfies that for two vectors a,b, and for any scalar k,

L(a+b)=L(a)+L(b);L(ka)=k.L(a). (2.1)

Rotation and scaling are linear transformations, but translation is not a linear
transformation. To include translations, we have to widen our view of
transformation to include affine transformations. The matrix transformations are
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so important in computer graphics. They are implemented by OpenGL and other
computer graphics systems.

2.1. Two - dimensional transformations

A coordinate system is a way of assigning numbers to points. In two dimensions,
we need a pair of numbers to specify a point. The coordinates are often referred to
as x and vy, although of course, the names are arbitrary. More than that, the
assignment of pairs of numbers to points is itself arbitrary to a large extent. Points
and objects are real things, but coordinates are just numbers that we assign to them
so that we can refer to them easily and work with them mathematically. We have
seen the power of this when we discussed transforms, which are defined
mathematically in terms of coordinates but which have real, useful physical
meanings.

Each corner of a model is each vertex is encoded as a vector. Using matrices to
transform these vectors is an essential aspect of computer graphics. There are
different types of transformation possible including scaling, translation, rotation,
reflection and shearing. We will look at three of these in particular scaling,
translation and rotation. We will inlustrate with two dimensions first. The same
principles will be applied in three dimensions. A triangle is imagined as part of a
much larger model which is composed of hundreds of other triangles. Each corner
of the triangle is each vertex that is described by a vector with an x-coordinate and
a y-coordinate. To make this triangle twice as big, we can scale each of the vectors
by a factor of 2 in the x and y dimensions. This is easily done by multiplying each
of the original vectors by another which specifies the scaling operation that we
want to perform. In this case we can multipy each of the original vectors by the
vector [2, 2]. The result is a triangle which is twice as big.

, (6] [3 c'z
oA 4] [2]12

i3 7 -
/ a5l

A 8
i = qg
- -1 [10] |5]12)
Figure 2.1.1. 2D Scaling | Scale vector c by a factor of 2 in the x and y dimensions
[ 4] _ _2_c_2_
10] |5]12

Scale vector a by a factor of 2 in the x and y dimensions

Scale vector b by a factor of 2 in the x and y dimensions

If we want to double the size of the triangle in the y dimension only, we can use
the same technique but this time we multiply each of the original vectors by the
vector [1, 2]. The effect is to stretch the original triangle.
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Scale vector a, b, c by a factor of 2 in the y
dimension only

Lo T

Figure 2.1.2. 2D Scaling iny
To translate the triangle that is to move it to somewhere else without changing its
size or shape we need to add a vector to each of the original vectors. For example,
to move the triangle three places to the right and four places up we add the vector
[3, 4]. And here is the triangle in its new position.

Translate vector g, b, ¢ by 3 in x dimension and 4 in
y dimension

il |H BB R H N R

Figure 2.1.3. Translation
So as you can see scaling and translating vectors are simple operations. But
rotating a vector with respect to the origin is not so simple. We need a way to
calculate the coordinates of each new vector based on the coordinates of the
original vectors and the angle of rotation. We can use trigonometry to derive a
method. We focus on just one of the original vectors and we shall refer to its
coordinates in general terms as x, and y,. Suppose we want to rotate this vector
30 degrees anticlockwise. We shall refer to the coordinates of the new vector that
is the values that we need to calculate as x, and y, . Notice that the original vector

forms a right triangle. We shall refer to the length of the hypotenuse as r and we
will call this angle «. We know the length of the adjacent side. It is the x
coordinate of the vector x,. And we know the length of the opposite side, it is vy, .

These well-known trigonometric identities allow us to express x, and y, in terms

of rand «. Now we consider the right angle triangle formed when the original
vector is rotated through an angle of S degrees. The length of the hypothenuse is
the same as it was before namely r. The length of the adjacent side is given by the
x, coordinate and the opposite side is ;.

”
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X, =rcosa; Yy, =rsina
e X =rcos(a+f); y,=rsin(a+p)

But we notice that the internal angle of this triangle is actually «+ . By applying
the same trigonometric identities we can express X x, and y, interms of « and g

. Now we turn these expressions into a pair of formulas that we can use to calculate
the new vector coordinates. We need some more trigonometric identities namely
Ptolemy’s sum and difference formulas:

cos(a + ) =cosacos B—sinasin; sin(a+ f)=sinacos f+cosasin S
cos(a—f8)=cosacos f—sinasin f; sin(a—f)=sinacos f—cosasin
These trigonometric identities were derived about 2000 years ago by Egyptian

astronomer and mathematician known as Ptolemy. These formulas are identities
because they are always true. Given that

x, =rcos(a+B)=r(cosacosf—sinasinB) | and

X, = COS ¢ oS S —rsinasin B y,=rsin(a+ )

X, = X, COS 3 — Y, Sin 3 y, =r(sinacos B+ cosasin j)
y, =rsinacos f+rcosasin g
Y, =Y, C0S B+ X,Sin S

Now we can use our new formulas

X, = X, COS S —Y,sin g
Y, =Y, C0S B+ X,sin S

to rotate these three vectors 30 degrees anticlockwise. The three original vectors
for example, are a=[3,2];b=[4,5];c=[2,5].

Rotate a=[3,2] 30 degrees anticlockwise:
X, =3c0s(30)—2sin(30)=1.598; y, = 2cos(30)+3sin (30) = 3.323.
Rotate b=[4,5] 30 degrees anticlockwise:
X, = 4c0s(30)—5sin(30) =0.964; y, =5co0s(30)+4sin(30)=6.330..
Rotate c¢=[2,5] 30 degrees anticlockwise:

X, = 2c0s(30)—5sin(30) =—0.768; y, =5cos(30)+2sin(30) =5.330.
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Now we attempt to describe this type of transformation using a matrix. First we
will make a slight adjustment to the second equation and suppose for a moment
that we can describe this pair of equations

X, =X, C0S S —Y,sin B X | _[cosB —sinf || X
Y, = X, 8in B+ Y, cos < y,| |sing cosp |y,

We can rotate a set of vectors through the same angle by multiplying each vector
by the same matrix.

We know that we can scale a set of vectors by simply multiplying each vector by
another vector. We can perform the same operation using a scaling matrix instead.
If we check these calculations we may see that the product of each original vector
and the scaling matrix gives us the same coordinates for the new vector. It might
seem as though we are complicating the calculation unnecessarily multiplying two
vectors together is much easier than multiplying a vector by a matrix. But by doing
it this way we can take advantage of a very special property of matrix
multiplication. Suppose for example that we want to rotate a vector through 90
degrees and scale it by a factor of 2 in just one operation. This is the matrix we
would use to rotate the vector through 90 degrees.

cosp —sinf| |cos90 -sin90| |0 -1
sin cosp | |sin90 cos90 | [1 0|
And this is the matrix we would use to scale it by a factor of 2 in both the x and

y dimensions.

0 . i .
0 2] Multiply them together gives us one new matrix that encodes both

transformations

0 -1||2 0 0 -2 . i . .
. OHO 2}{2 0}.Nowwe can appy this combined transformation matrix

to each vector you can see that the original triangle is both rotated and enlarged.

Rotate and scale vector a

[—4 0 -21][3

Sy _6}:[2 0}_2}

/ Rotate and scale vector b
NN —10] [0 -2][4]

Vi 8 }:_2 0[5

Figure 2.1.3. 2D Rotation and Rotate and scale vector ¢

Scaling -10 0 2|2

4 }Z_z 05
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But it does not stop there. This technique can be used to combine any number of
different transformations into a single matrix. All we need to do is multiply the
individual transformation matrices together. After that just one matrix operation
can be applied to every vertex in the model. In order to perform translation as well
as rotation and scaling using a single transformation matrix we need to make some
adjustments to this technique. We can translate a vector by adding another vector.
In order to translate a vector using a matrix we need to come up with a matrix that
can be multiplied by the vector. We can not perform an addition operation because
we can only add together a pair of matrices or a pair of vectors if they have the
same number of rows and columns. But coming up with the two-dimensional
translating matrix is problematic. We need to employ a mathematical trick. First
we have to change the way we encode the vertices in our model. Each original
vector is given an additional component, the number one. These extra components
have nothing to do with spatial coordinates of the vectors these are still vectors in
2-dimensional space. Then we need a translation matrix with three rows and three
columns. Notice that the desired changes to x and y are specified in the top two

rows of the third column, the rest of the matrix will be the same for any 2-
dimensional translation. Now if we calculate the product of each original vector
and our new translation matrix we will get the desired translation. The clever
positioning of the ones and zeros ensures that we achieve the same effect as adding
two vectors together but we achieve it using matrix vector multiplication.

6 3|1 0 3 7 4111 0 3| |5 2111 0 3
6(={2|10 1 4{;|9(=|5[10 1 4|;19|=|5[.|0 1 4.
1 1/(/|0 0 1 1 1//{0 0 1 1 1(/0 0 1
But each new vector has an additional component — the number 1. We can easily
ignore this when we plot the new positions of the vertices. We would be forgiven
for thinking this is a lot of extra work to perform a translation that could have
been done by simply adding a couple of vectors together. However we should
remember any number of different transformations that can be done with matrix
multiplication can be combined together into a single multiplication operation.
We do need to make some minor changes to our scaling and rotation matrices to
allow them to be combined with the translation matrix. But as we have seen, it is
just an extra row and an extra column to ensure that the rules of matrix
multiplication are still obeyed. Then we have

Translation matrix Scaling matrix Rotating matrix
1 0 x x 0 0 cosf -sing 0
01y 0Oy O sing cosp O
0 01 0 01 0 0 1

Suppose we want to translate each vector by 2 in the x-direction and 3 in they -

direction, then rotate each vector through 90 degrees, then scale each vector by a
factor of 0.5 in both the x and y directions. And we want to do all of this in a
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0 -1 0
single operation. This is the rotation matrix (1 0 0/, this is the translation
0O 0 1
1 0 2 05 0 O
matrix |0 1 3|, and this is the matrix we need to scale the vectors | 0 05 0
0 01 0O 0 1

. The order in which the matrices are multiplied together is very important because
matrix multiplication is not commutative ( AB=BA). In order to perform the
transformations in the order that we want we need to multiply the matrices together
in a different order. So first we multiply the rotation matrix by the translation
matrix, then we multiply the scaling by their product. And now the combined
transformation matrix can be applied to each vector in the model. This by the way
Is exactly what a graphics processing unit is optimized to do: matrix matrix
multipication and matrix vector multiplication. The same basic operations would
be applied to thousands or vertices in the model and all at once. High quality real-
time animation of computer graphics depends on it.

2.2. Three — dimensional transformations

In the previous section we saw how a matrix can be used to transform a vector in
2-dimensional space. In this section we will explain how it is done in 3 dimensions.
In three dimensions, we need three numbers to specify a point. The third coordinate
is often called z. The z -axis is perpendicular to both the x -axis and the y-axis.
This image illustrates a 3D coordinate system. The positive directions of the X, v,
and z axes are shown as big arrows. The x -axis is green, the y-axis is blue, and the
z -axis is red. The on-line version of this section has a demo version of this image
in which you drag on the axes to rotate the image.

Most computer graphics seen in animated movies or computer games are based on
three-dimensional models. A 3D model of an object is composed of hundreds or
even thousands of tiny primitive shapes such as triangles or rectangles.
Transforming vectors with matrices is particularly important for animated
computer graphics because virtual worlds are made up of models. Each model is
made up thousands of tiny primitive shapes like triangles or rectangles. And each
corner of each triangle is a point in space encoded as a vector.
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Figure 2.2.1: A model made up of thousands of tiny primitive triangles (source:
internet)

Interactive computer games rely on being able to transform all of that make up
each model in the same way and all at once. So the whole model can be scaled,
rotated and moved very quickly and in real time. In the previous section we met
three different types of transformation matrix that can be applied to the vectors in
a 2D model: translate, scale, and rotate. A transformation is applied to a vector
through multiplication. We saw that in order to translate a vector it was necessary
to use a three by three matrix although scaling and rotation could be achieved with
two by two matrices. However to allow any combination of transformation
matrices to be multiplied together so that a single matrix could encode multiple
transformations. It was necessary to use three by three matrices for scaling and
rotation as well. Multiplying a three by three transformation matrix by a vector in
2D space requires that the vector has a third component the number one. So rules
of matrix multiplication can be obeyed. Once the desired transformation matrix
has been composed by multiplying individual transformation matrices together, it
can be applied to each and every vertex in the model simultaneously. That is how
it is done in 2 dimensions. Now we will see what would be for 3 dimensions. When
a model is free to move in any of three dimensions, it can be translated back and
forth in the x dimension, the y dimension and now the z dimension as well. This

of course is much more like the real world that we live in. Scaling can be applied
in different dimensions too allowing a model to be enlarged, shrunk, and distorted.
And now with three dimensions, rotation can happen in three different ways. The
model can be rotated around the z - axis, the y - axis or the x - axis. Working in
three dimensions requires new set of transformation matrices. We add number one
as the forth component. This is how a 3D vertex is encoded as a vector [x,y,z,1].

It now includes x, y and z components, and an extra component a number one to
allow it to be translated by means of matrix multiplication. Then the translation

1 0 0 x
. . . . 010y - .
matrix will look like this one 00 1 . This is a 4x4 matrix. The 3D
z
0 0 0 1

translation matrix is not that much different from a 2D translation matrix. It
includes an extra row to cater for the z dimension, and the fourth row and column
to allow the translation to be applied. Using multiplication rather than addition for
the same reason that was mentioned before. The scaling matrix is not that much
different either. The value at row 3 column 3 specifies a scaling factor in the z
dimension, and the fourth row and column serve only to allow this matrix to be
combined with other 4x4 matrices through multiplication.
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3D transformation matrices:

Vector Translate Scale
X 1 0 0 x x 0 00
y 01 0 vy 0Oy 00
z 0 01 z 0 0 z O
1 10 0 01 |0 0 01
z - rotation y - rotation x - rotation
cosf -sing 0 0 [cosp 0 sing 0 1 0 0 0
sing cospg 0 O 0 1 0 0 0 cosgp -singg O
0 0 10 —sinf 0 cospB O 0 sing cosp O
| 0 0 01 0 0 0 1 0 0 0 1

We have three separate rotation matrices. The z - rotation matrix is very similar
to the 2D rotation matrix. The values that control the amount of rotation are all
situated in the top left corner. We might expect this because in 2D only the x and
y coordinates of a vector are changed by rotation. In 3D rotation around the z —axis
has no effect on the z-coordinate of the vector either. Look at the y- rotation matrix
and we can see that the values in the second remain fixed for any amount of rotation
around the y — axis. As we would expect rotation around the y — axis leaves the y
— coordinate of a vector unchanged. The x — rotation leaves the x value of any
vector unchanged. The top row of values in this matrix are therefore fixed. To
transform a vertex we multiply the transform matrices together in appropriate order
to get a single transformation matrix.

That is how we transform one vertex. But we should remember that vertex is only
one of three in a primitive shape and that primitive shape is one of many in a model.
So to transform the model we apply exactly the same calculation to every vertex
in the model. A 3D world will consist of many separate models with its own local
coordinate system and all within the world’s global coordinate system. This allows
models to be transformed individually or together, down to transformation
matrices. The transformation matrix is just one albeit very important aspect of the
so-called graphics pipeline. Vectors are also used to encode the orientation of the
vertices and orientation of the faces of the primitive shapes in the model. The
information about the direction and intensity of any light source is used to shade a
model once colors and textures have been applied. A 3D model then has to be
projected onto a 2D plane, so it can be displayed on a flat screen. All of these
operations depend of matrix vector multiplication.

3. Matrix transformations behind the scence of computer graphics

Computer graphics began to progress in the 1960s when the first interactive
creation of graphic content was enabled, and since then it has been developing
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incredibly quickly. It is widely known as an industry that presents in computer
games, films, animation commercials as well as many other areas.

The pipeline uses geometric matrices to place graphics objects into a coordinate
system. The rectangular region where pixel coordinates will be typically displayed
is called the viewport. In computer graphics, we will work with a set of geometric
objects that are defined in different coordinate systems, each of them uses real
numbers rather than integers.

For 2 dimensional graphics, objects appear in a plane. Though the plane is
infinitely large, we may not need to do with the whole one. We need to restrict a
rectangular area in the plane to display the desired image. We call the rectangular
area the window. A coordinate transform is used to map the window to the
viewport.

The illustration below shows the coordinate transformation T where T is a function
that takes world coordinates (wx,wy) in some window and maps them to pixel

coordinates T (wx,wy)=(vx,vy) in the viewport.

Window o Viewport

D

{wx.wy)

v
wyl vvl
wxle > Wx2 WNle

Screen Coordinates Image Coordinates

‘vx = vxl + (wx = wxl) * (vx2 = vxl) / (wx2 = wxl);
vy = vyl + (wy - wyl) * (vy2 - vyl) / (wy2 - wyl);

Figure 3.1. Window to Viewport mapping (source: internet)

When we want to place object coordinates into the world coordinate system, we
need to transform the coordinates. The process we use to achieve the goal is called
a modelling transformation. The picture below illustrates an object defined in its
own object coordinate system and then mapped by three different modeling
transformations into the world coordinate system:

E

scale, toanxlate translate, xcalw

1T, T -
ootate, diffarantial acale ditterential scule, Totate

Figure 3.2. Modeling transformation (source: internet)

When a a translation is applied, we are simply moving every point of the object in
x direction and in y direction.
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Figure 3.3. Translation (source: internet)

When dealing with 3D rotations we must take account to which axis you would
like to perform the translation. In a rotation transform, every point is rotated
through the same angle, called the angle of rotation.

Figure 3.4. Rotation (source: internet)

A scaling transform can be used to make objects bigger or smaller. Simply
understood, when we scale an object by a given factor, we simply multipy each x
ordinate and each y ordinate by the certain factor. In certain instances it may be
required that an object has to be resized on the same coordinate. The axes are then
resized to different scales.

Figure 3.5. Scaling (source: internet)

In computer graphics, polygonal structrures are used to display 3 dimensional
characters because of their geometric properties. An real world object is usually
divided into small polygons. And polygons are divided into smaller and smaller
polygons where the smallest rendered parts are triangles. Most of the time, this is
done through dividing the object into smaller and smaller polygons where the
smallest rendered parts are triangles. Vertices of triangles will be used under the
work of matrix transformations to move around on the scene to display the ideal
movement of the object. Points or vertices are presented as vectors. Linear algebra
covers all concepts of matrices and vectors. In fact, under the view of a computer
scientist, linear algebra is fundametal. Matrix multiplication with its definition of
making a set of linear combinations of dot products has its own strength. A scaling
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could be expressed by a matrix vector multiplication. A rotation in its turn shows
that it could be done by a matrix vector multiplication. Rotation and scaling, as it
turns out, are linear transformations. If we want to do many changes on the certain
object, rotate it through a given angle about an axis and scale it by a certain amount,
we can do these steps just by multiplying matrices that we used when we did on
the object separedly, definitely in appropriate order. We always remember that
matrix multiplication is not commutative. The order of the matrix factor in the
product impacts the result. When we want to transform objects for computer
graphics, we want to apply the same operations on the objects. We can do once
and for all by computing the products of the operations we would like to transform
as a combined transform. It combines the operations into a single matrix and just
keeps track of that. Even if we hundreds transformations to the object, the
computer can just combine them all into a single product matrix. Therefore
multiple transformations can be sovled as efficiently as a single transformation.
This principle works well for the rotation and scaling. However, translation is not
a linear transformation. This is a big gap to cope with. To bring translation into
this framework, we use a mathematical trick. We add number one to the matrices.
In 2 dimensions, we add a row namely (0, 0, 1) to the matrices, to interchange
2x2 into a 3x3. The matrices that we need have a bottom row containing (0,0,1).
Multiplying (x,y,1) by such a matrix gives a new vector (x,,y,,1). We ignore the

extra coordinate and consider this to be a transformation of (x,y) into (x,y;).

Therefore we now have the following transformation matrices such that when we
want to perform multiple transformations on a certain object, we conveniently
multiply the required matrices of transformations, all at once, then we obtain a
single matrix that does the whole task.

Translation matrix Scaling matrix Rotating matrix
1 0 x x 00 cosp -sing O
0 1y 0y o sing cosp O
0 01 0 01 0 0 1

The important idea obtained from the technique is that mutiple transformations can
be combined into a single transformation. The multi-task evolves not only linear
transformations which are scaling and rotation, but also the translation. The
computer now can implement the transform commands with a single matrix.

4. Conclusion

Matrices are used frequently in computer graphics and matrix transformations are
one of the core mechenics of any 2 or 3 dimensional graphics. The coposition of
matrix transformations allows us to render a 3 dimensional object on a 2
dimensional screen. The article tried to bring a mathematical background in simple
way to inlustrate the dependence of computer graphics on matrix transformations.
We use matrix transformations as the critical tools to create realistic and dynamic
computer graphics, and to manipulate objects in a virtual scene, such as scaling,
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rotating, translating, or projecting them. With a single matrix multiplication that
of chain of transformations we could execute experimental movements of models
all at once efficiently and consistently.
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PHUONG TRINH VI PHAN VA MA TRAN TRONG

CAC BAI TOAN THUC TE
ThS. Phan Thi Huong

Tém tit: Phuong trinh vi phdn va ma trdn cé vai tro quan trong trong hdu
hét cac linh vuc nganh nghé, trr sinh hoc, y hoc, kinh 1é hoc, vit ly hoc cho dén héa
hoc va ky thudt. Mot kha nang dac biét va quan trong nhdt ciia phwong trinh vi
phan la ching c6 thé dw dodn thé giGi xung quanh chiing ta. Ma trdn cé vmg dung
nhdt trong mdt md va gidi hé phwong trinh tuyén tinh dwoc sir dung nhiéu trong
cdc bai todn kinh té.
Tir khéa: Newton, Malthusian, tin don, mdt ma, hé phwong trinh tuyén tinh.
1. Mot vai ing dung thuc té ciia phwong trinh vi phan:
1.1. Pinh luit vé sw ngudi dan ciia Newton

Dinh luat vé su nguoi dan cua Newton noi rﬁng ty 1€ ngudi dan cua mot co thé
néng thi ti 1¢ thudn vdi sy chénh 1éch nhiét do gitra nhiét d§0 T cia nod va nhiét do
T, cua moi truong xung quanh.

Noi dung cu thé cua dinh luat nhu sau:

Xét mot co thé ndng, néu nhiét do ctia mdi trudng 1a T, va goi T(t) 14 nhiét do cta

co thé nong tai thoi diém t, thi ta c6 phwong trinh vi phén:

dT

—=k(T -T,

m (T-To)

(1.2)

Giai tim dugc nghi¢m riéng cia phuong trinh (1.1) ¢6 dang:
T=Ae“+T, A= +e° C lahing sd (1.2)
Pham vi irng dung cua dinh luat: Dinh luat nay co tat ca cac loai ung dung khac
nhau, tir viéc xac dinh thoi gian can thiét cho mot tach ca phé dé ngudi dén nhiét
dd co6 thé uong duoc, dén viéc sir dung no trong khoa hoc phap y, dé xac dinh mot
xac chét da chét trong bao lau. Mot vi du cu thé: Gio ta xét mot vi du vé linh vuc

khoa hoc phép y, xem xem céc phap y xac dinh thoi gian tir vong cia nan nhan
bang cach no.

Mot nguoi dugce phat hién bi sat hai trong nha ciia minh. Canh sat dén hién truong
vao lac 10:56. Nhiét do cia nan nhan tai thoi diém do 1a 31°C. Sau dé 1 gi0, canh
sat do duge nhiét do ctia nan nhan la 30°C. Nhiét do ctia phong trong thdi gian xéc
chét duoc tim thay 1a 22°C. Hoi nan nhan bi sat hai khi nao?

T céc s6 liéu ta co:
To = 22°C, thay vao (1. 2) ta cé
T =Ae" +22
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Tait=0,T=31,suyra:31=22+A,A=9
Tait=1, T =30, nén ta co: 30 =22 + 9¢eX, hay k = In(8/9)
Vay T = 22 + 9¢lin@/)
(1.3)

Ngay sau khi nan nhan bi sat hai, ta xem nhiét d§ cua nan nhan van con & muc
binh thuong (T = 37°C), thay vao (3) ta co:
37 = 22 + 9g!inG/)
Suyra: t=-4,337
Vi két qua nay, ta hiéu rang nan nhan bi sat hai trudc khi phat hién (10" 56) 13
4,337 gir ( hay 4" 20). Vay nan nhan bi sat hai ltic 6"36 .
1.2. Pinh luiat Malthusian vé sur gia ting din sb
Xét mot quan thé ¢d dan so P(t) theo thoi gian t, v6i ty 1€ sinh tir twong Gmg 13 a.,
a,f va ty 1& di cu lien tuc la M ( véi afm=0vaa= f

a,f,m = 0vaa > B). Ty 1é thay d6i dan sb cua quan thé tai thoi diém t duoc
mo hinh hoa boi phuong trinh vi phan:

aPdP —kP—m voik=a—fa—f (1. 4)
dt dt

a) Hiy tim nghiém ctia phuong trinh nay vé6i diéu kién ban dau P(0) = Po
b) Piéu kién nao cia m s& ddn dén dan s6 ctia quan thé ting theo cip s6 nhan?

¢) Piéu kién nao cua m s& dan dén dan so ctia quan thé 1a khong doi theo thoi gian?
bicu kién nao cua m s€ dan dén mot dan s6 giam dan?

d) Nam 1847, dan sb cua Ireland khoang 8 tri¢u, ty 1€ sinh tir 1a 1,6%. Do nan doéi
khoai tdy & nhitng nim 1840 va 1850, khoang 210 000 dian mdi nim di cu khoi
Ireland. Hoi dan sd cua Ireland dang ting hay giam ¢ thoi diém d6?

Giai:
a) Phuong trinh (1. 4) c¢6 nghiém téng quat 1a:

Akt M8kt LMy A =4e“+e® | Cla hing sb
e
(15)

k Lk
ViP(0) =Py, thay vao (1. 5)tacod: p. =2 2p 2 1
(0) = Po, thay vao (1. 5) Po=_+_Po=7+7
Suyra A=kP,—m
Tir (1. 5) ta thdy dé dan s6 tang thi A >0, ttrc 1a m<kP,
b) Lap luan tuong ty nhu b), dé dan sé khong d6i thi m=kP, va dé dan so

giam thi m > kP,
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c) Theo s6 liéu ta c6: P, =8 000 000, k = 1,6%, ™= 210 000
Suy ra: kP, =1,6%.8000000 =128000

Do d6 m> kP,

Vay dan s6 & Ireland vao nam 1847 1a giam.
1.3. M6 hinh vé s lay lan dich bénh:

Trong mot thi xa c6 T dan. Goi N(t) la ) nguoi dugc nghe mat tin ddn tai thoi
diém t. Khi d6 ta c6 phuong trinh vi phén:

ANaN — KN*N*(T — N), v6i k 1a ty 18 nghe duoc tin ddn, va 1a mot hing s (1.6)
dt dt

G106 vi du T = 5000. Giai phuong trinh (1.6) dugc nghiém c6 dang:
(5000)~2In(N) — —

-2 _
ooy — (5000)7*In(5000 — N) = kt + C
(5000)2In(N) —

1

_ -2 —N) = 1.7
——— —(5000) *In(5000 — N) = kt + ¢ (1.7)

Trong 5000 dan d6, gia str ¢ 160 nguoi nghe duoc tin don ¢ dau tudn, va 1200
ngudi nghe duoc tin d6n & cudi tuan. Hoi bao 1au thi 80% déan s cua thi x4 nghe
duoc tin d6n?

Véit=0 thi N = 160, thay vao (1. 7) ta co:

¢ = (5000) "% In(160) — — (5000) 2In(5000 — 160) ~ —1,3864 =

5000160
107°
c ==(5nﬂﬂ)‘21n(16n}-—-500;460—-(5Uﬂn}‘31n[5ﬂﬂn —160) ~ —1,3864 *
107°

Do d6 (1. 7) c6 thé viét lai:
-2 1

(5000)~*In(N) — ——
—7 1

(5000)™*In(N) — ——

8)

Véi t = 1 thi N = 1200, thay vao (I. 8) ta co: k ~ 1,1736 =107°

k ~1,1736 * 107°

— (5000)?In(5000 — N) = kt — 1,3864 = 10~°

— (5000) 2In(5000 — N) = kt — 1,3864 =10°% (1.

Khi d6, (1. 8) tré thanh
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1
S000N

(5000) ~Z1In(N) — — (5000) ~?1n(5000 — N) = 1,1736 = 10~ °t —
1,3864 * 107°
(5000) *1In(N) —
1,3864 = 107°
(1.9)

Khi d6, 80% dan sb, nghia 13 80%%*5000 = 4000 dan ( luc nay N = 4000),

thay vao (1. 9), ta duoc: t & 1,1895¢t ~ 1,1895

1
S000N

— (5000)?1n(5000 — N) = 1,1736 = 10 " °t —

Vay sau khoang gan bang 1 tuan va 2 ngay thi ¢ 80% dén sb s& nghe dugc tin don
d6. Mo hinh cling tuong ty nhu vy cho su 1ay lan dich bénh.

2. Mt vai ing dung thue té clia ma trin:
Mt sb céac ung dung chinh ctia ma tran dugc tom tat dudi day:

Trong vat 1y, ma tran dugc ap dung trong nghién ctru cac mach dién, co hoc lugng
tr va quang hoc.

Trong cac ung dung may tinh, ma trin dong mot vai trd quan trong trong viéc chiéu
hinh &nh trong khong gian 3 chiéu thanh hinh anh trong khong gian 2 chiéu, tao ra
cac chuyén dong nhu thyc. Ma tran ngﬁu nhién dugc s dung trong cac thuat toan.
Thuat toan nay ciing duoc sir dung trong bang xép hang ciia cac trang web tim
kiém Google.

Mot trong nhitng cong dung quan trong nhat clia ma tran trong linh vuc ing dung
may

tinh 1a ma hoa nhirng ma thong diép. Ma tran va ma tran nghich ddo duogc st dung
cho mot 1ap trinh vién dé ma héa hodc ma hoa tin nhan.

Vé dia chét, cac ma tran dugc st dung cho viéc khao sat dia chén. Chung duoc st
dung dé v€ do thi, so li¢u thong ké.

Ma tran dugc st dung trong vi¢c biéu dién céc dir liéu thue té nhu cac dic diém

vé dan sb, con ngudi, théi quen, ...Ching 1 nhitng phuong phap biéu dién t6t nhat
dé tong hop cho nhitng cudc khao sat chung. Cac nha khoa hoc dung ma tran dé
ghi chép cac dir liéu cho cac thi nghiém cua ho.

Ma tran dugc st dung nhiéu trong kinh té, dung dé€ tinh todn nhiing bai toan sao
cho ¢6 hi€u qua nhat.

Trong robot va tu dong hda, cac ma tran 1a nhiing y€u t6 co ban cho sy chuyén
dong cua robot.

Cac chuyén dong cua robot dugc lap trinh voi cac tinh toan cua cac hang va cot
ma tran. Cac yéu t6 dau vao cho céac robot di€éu khién dugc dua ra dya trén nhitng
tinh toan tir cac ma tran.
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2.1. Ung dung trong mat mi
2.1.1. Ma héa la gi va vai tro cia no
- Mat ma la mgt nganh khoa hoc vé bao méat thong tin.
- Str dung ma tran ta co thé ma hoa duoc thong tin, gilr cho thong tin dugc bao mat
vo1 nguoi la.
- Ma hoa thong gin c6 thé duoc st dung dé dam béq bi mat trong ngan hang, trong
quan doi, trao do1 thong tin bi mat gitra hai hay nhiéu nguoi.
2.1.2. Qua trinh méa hoa
- Bién céac ky tu trong dong tin vé mot dong céc gia tri so.
- bat dir liéu vao trong mdt ma tran.
- Nhéan céc dir liéu v61 ma tran ma hoa (encoding matrix).
- Chuyén ma tran thu dugc thanh cac dong s6 ¢6 chira tin nhin dugc ma hoa.
2.1.3. Qua trinh gidi ma
- Viét lai ma tran.
- Tim ma tran nghich dado cia ma tran ma hoa.
- Nhan cac dir liéu cia ma tran véi ma tran nghich ddo ciia ma tran ma hoa.
- Dua dit ligu tir s6 vé ki tu.
2.1.4. Vidu
Ta xét dong tin : “Kho bau nam & dao kim cuong”
Khau ma hoa:
- Chuyén dong tin tir dang ky tu sang s6: Ta gan mdi mot ki ty cho mét sb, chi ¥

1a cac sb phai twong tng véi vi tri ctia ki tu trong Bang 26 chit cai, va quy ude ky

tu khoang trang twong tmg véi s6 0. Vay ta co dong so nhu sau:
KHO_BAU_NAM_O DAO_KIM_CUONG
118150212101411301504115011913032115147

- Pt ddy sd nay vao trong mot ma tran ( nén dwa vao mot ma tran c6 nhiéu nhit

a3

dong dé don gian trong qua trinh tinh toan. O diy dong tin c¢6 27 ky tu, nghia 1a ta

¢ 27 sb, do d6 ching ta s& dua cac sd vao ma tran c6 3 dong, va nhu vay ma trin

nay s€ co 9 cot:
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A=|8 2 0 13 0 15 9 3 14

11 0 21 1 15 1 11 0O 15]
15 1 14 0O 4 0 13 21 7

Gi10 ta tim m0t ma tran ma hoa (encoding matrix ) : ma tran nay nguoi ma hoa ty

quyet dinh nhu’ng phai dam bao duoc 2 yéu cau: né phai 1a mot ma tran vudng cé
cAp bang véi sb dong cia ma trin A; ¢ dinh thirc khac 0. O ddy, chung ta cho ma

tran ma hoa la:
-1 0 1]|—-1 0 1
0o 2 0jjo 2 0

0 0 1to 0 1

B =

Nhan ma tran ma héa B vdi ma tran A, ta duoc ma tran C:

4 1 -7 -1 -11 -1 2 21 -8
C=116 4 0 26 0 30 18 o6 28
15 1 14 0 4 0 13 21 7

Chuyén ma tran C thanh cac dong s, ta c6:
41615141-7014-1260-1104-13002181321621-8287 (10)
Vi dong s6 ndy, ta dd md hoa xong dong tin ban dau. Gio ta c6 thé cung cip
dong s6 nay va ma tran ma héa B, sau d6 yéu ciu nguoi giai mi tim ra dong tin
bi an.
Khau gidi ma:
Tim ma tran nghich ddo cua ma tran ma héa B, ta co6:

-1 0 1
B'=]|0 1/2 o0

0 0 1

Nhén B! véi ma tran C, ta c6 ma tran D:

1 0 21 1 15 1 11 0 15
8 2 0 13 0 15 9 3 14
15 1 14 0 4 0 13 21 7

D=

Viét cac s6 trong ma tran D vé diy so:
118150212101411301504115011913032115147
Chuyén céc sb nay vé ky tu ( theo Bang 26 chir cai), ta c6 dong tin:
KHO BAU NAM O DAO KIM CUONG

2.2. Mot s6 vi du 4p dung ma trén trong tinh toan

Trong doi thudng, khi cin tinh toan voi nhidu dit liéu, dé tiét kiém thoi gian va
cong stre, ching ta nén dua cac dit liéu vao trong bang hai chiéu, dé duoc cac ma
tran, tir d6 ta c6 thé tinh toan trén ma tran s& nhe nhang hon.
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2.2.1. Vi du vé cdng hai ma tran

Vi du ban quan 1y 3 trang fanpage ban hang, sé luong nguoi thich va xem trang

cua ban hang thang dugc 1iét ké theo bang dudi day:

Bang 1. S6 lwgng ngudi thich, xem trang fanpage hang thang.

Thang 3
Fanpage
Thich Xem Thich Xem Thich Xem

Quan 40 100 200 105 210 200 300
Phu kién thoi | 100 300 110 320 250 370
trang
Vin phong pham | 90 200 120 230 260 450
Ma trdin nhan | [100 200 105 210 200 300
duoc 100 300 110 320 250 370

' 90 200 120 230 260 450

Ban c6 thé tinh duoc tong s6 nguoi xem, tong s6 nguoi thich ting trang fanpace
cua ban mot cach dé dang va nhanh chdng, bang cach cong 3 ma tran cé duoc lai
vO1 nhau:

100 200 105 210 200 300

100 300|+ (110 320|+ [250 3?0]

90 200 120 230 260 450
100 200 105 210 200 300]=[405 710][405 710
[1{]{] 300+ |110 320+ (250 370 [46{] 99(]“46{] 99{]]
90 200 120 230 260 4501 L470 8801L470 880

Tir ma tran cudi cung ta biét dugc trang fanpace quan 4o c6 téng lugt thich 14 405,
téng lugt xem 1a 710. Twong tu cho 2 trang fanpage con lai.

Nhu véy ta thay khi ta dwa dit liéu vao dang bang (tir d6 ta c6 ma tran), thi cac van
dé duoc giai quyét ngin gon, rd rang hon. Diéu nay cang ¥y nghia khi sd luong dit
lidu cang 16n (vi du nhu ban quan 1y 100 trang fanpage chang han).
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2.2.2. Vi du vé nhén hai ma trin

Vi du 1: C6 3 sinh vién A, B, C du dinh mua 4 mén: but bi, but chi, vé, blt xoa.
S6 lugng mudn mua duge cho trong bang sau:

Bang 2. S6 lwgng ngudi mua d6 dung hoc tip.

Mon )
_ _ Bt bi But chi Vo But x6a
Sinh vién
A 6 5 3 1
B 3 6 2 2
C 3 4 3 1

Ba nguoi c¢6 thé mua 4 mén nay & 2 ctra hang: S1, S2, gia ban mdi loai & ting cira
hang dugc cho trong bang sau:

Bang 3. Gia ban d6 dung hoc tip:

Cura hang
] S1(K) S2 (K)
Mon
But bi 15 1
But chi 2 2,5
Vé 5 45
But x0a 16 17

Ho61 moi ngudi nén mua ¢ shop nao 1a tiét kiém nhat?

T bang 2 ta ¢6 ma tran:

6 5 3 1
M=1|3 6 2 2
3 4 3 1
Tur bang 3 ta ¢c6 ma tréan:
1,5 1
|12 25
N=15 45
16 17

D¢ biét tong so tién phai tra ciia moi1 ngudi & moi shop, ta tinh MN:
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50 49
MN = |58,5 61
43,5 43,5

Vay ngudi A nén mua & shop 2, ngudi B nén mua ¢ shop 1, ngudi C mua & shop
1 hoac shop 2.

Vi du 2: Cho 3 sinh vién A, B, C c6 céc s6 diém ciia mon Toan nhu sau:

Bang 4. Piém kiém tra To4an

v Loai Kiém tra gidy Bao cao Béintﬁg ve Kiém tra miéng
A 92 100 89 80
B 72 85 80 75
C 88 78 85 92

Biét trong sb cia ting hinh thirc kiém tra nhu sau:

Bang 5. Ty 1é diém thanh phin mon To4n.

Loai Trong s (%)
Kiém tra viét 40
Bao cao 15
Bai tdp vé nha 25
Kiém tra miéng 20

Tinh diém trung binh cta ting sinh vién, tir 46 xép hang ciia ba sinh vién do.
Tu bang 4 ta c6 ma tran

92 100 89 80
P=172 85 80 75

88 78 85 92

T bang 5 ta ¢6 ma tran

40
15
25
20

Nhan PQ ta duoc

90
77

87

PQ =
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Vay A xép hang nhit, C hang nhi, con B hang ba.

Vi du 3: Bai toan x4c dinh von dau tu: Mot nha may X san xuét 2 loai san phém I
va II danh cho xuat khau. Pé xuat khau dugc 1USD cho san pham I, nha may phai
chi 0,45USD cho vt tu; 0,25USD tién luong; 0,15USD chi phi khac. Tuong tu,
dé xuat khau duge 1 USD cho san ph'flm II, nha may phai chi 0,40USD cho vat tu;
0,30USD cho tién lwong; 0,15USD cho chi phi khac. Héi mudn xuat khau 10 triéu
USD cho san pham I; 20 triéu USD cho san pham II, nha mdy phai chuan bi bao
nhiéu vén (ti thiéu) cho tig hang muc?

Ta c6 thé tom tit lai chi phi dé san xuat 1USD san pham I, II trong bang sau:

Bang 6. Chi phi san xuat 1USD sén pham I, II.

San pham
o | (USD) Il (USD)
Loai chi phi
Vat tu 0,45 0,4
Tién luong 0,25 0,3
Chi phi khac 0,15 0,15
S tién mudn xuat khau | 10.000.000 20.000.000
Tir d6 ta c6 ma tran chi phi dé san xuat 1 USD san pham I, 1I 1a:
0,45 0,4
A= 10,25 0,3
0,15 0,15
Ma tran s6 tién mudn xuat khau la:
_ 10000 UUU]
20000000
Vay sb tién vén nha may can cho mdi loai chi phi 1a:
125000000
AEB = | 85000000
45000000

Vay dé san xuét 10 triéu USD san phém loai I, 20 triéu USD san phém loai II, nha
may phai chuén bi 255 tri€éu USD tién von, trong d6 125 triéu USD vat tu, 85 tri¢u
USD tién luong, 45 tri¢u USD chi phi khéc.

2.2.3. Ung dung ma tran giai h¢ phwong trinh tuyén tinh

Mot g dung quan trong ctia ma tran 13 giai hé phuong trinh tuyén tinh: Khi gip
mot bai toan thuc té c6 nhiéu an ching ta co thé mo hinh hoa va dua vé viéc giai
mot phuong trinh ma tran, nhu vay sé don gian hon rat nhi€u so vi bai toan goc.
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Vi du: Cong ty ché bién thuc phélm can ché bién mét loai thic dn nhanh chtra du 3
loai dudng chat 1a protein, carbohydrate va fat. Chung duoc lay tir 3 loai thuc
pham: A, B, C. S6 luong dudng chét ¢6 trong 100g mdi loai thuc phadm va nhu cau
ctia mdi loai dudng chat dugc cho trong bang sau:

Bang 7. S6 lwgng dudng chit c6 trong cac loai thwe phaAm va nhu ciu mdi
loai dwéng chit trong mét loai thirc in nhanh.

Ham luong dudng chat c6 trong 100g Nhu
Dudng chat cau
A(9) B(9) C(9)
Protein 36 51 13 33
Carbohydrate 52 34 74 45
Fat 0 7 1,1 3

Hay tim %) luong moi loai A, B, C dé ché bién duoc mot don vi thic an nhanh,
dap ung du nhu cau dudng chat da dat ra.

Goi X1 X 1] la sb lugng can tim cua mdi loai thuc phém A, B, C.
X=|%|X=|X
Xq Xq
Ma tran ham luong 36 51 13 36 51 13
M= |52 34 ?4]M = |52 34 ?4]
0 7 1,1 0 7 1,1

Goi 33 33] 1a nhu cau cta timg dudng chat.
N = |45|N = |45
3 3

Ta c6 phuong trinh ma tran: MX =N

Giai phuong trinh ma tran bang phwong phap Gauss, thu duoc

0,277
X~ U,S‘BE]

0,233

Nhu vy cong thirc ché bién 1 don vi thirc an nhanh gém: 0,277g A + 0,392g B +
0,233g C.

3. Két luén:

- Bai viét da gidi thibu duge mot sb tng dung thuc té ciia Phuong trinh vi phan,
bao gém 3 img dung tiéu biéu : Thir nhat 12 Dinh lu4t vé su nguoi dan cua Newton,
cho phép ta du doan dugc nhiét do cua mot thuc thé néng c6 nhiét d§ bao nhiéu &
thoi diém t. Mot ung dung quan trong cua dinh luat nay chinh 1a gitp cac bac si
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phép v tim ra dugc thoi gian nan nhan bi sat hai, gop phan khéng nho vao cong
cudc truy tim td1 pham cua céc chién si cong an, duy tri trat ty xa hoi. Thi hai la
dinh luat vé su gia ting dan sd ctia Malthusian, giup con ngudi du doan dugc sb
luong dan sd cia mot quan thé (quin thé con ngudi hay quan thé con vat, con
tring,...) vao mot thoi diém t nhat dinh. Nho d6 ma cac nha nghién ctru ¢ thé du
doan dugc dan sb ciia mot quan thé trong tuong lai hay tim lai duoc sé luong quan
thé trong qua khir. Hon thé nita trong mét giai doan nhét dinh, ta c6 thé biét duoc
dan s cta quan thé d6 1a dang ting hay dang giam hay van & muc binh thudng.
Tu nhiing sb liéu d6 ma cac nha 13nh dao, nha kinh doanh ¢6 nhirng chién luoc
quan 1y, chién lugc kinh doanh phut hop. Thit ba 1a Phuong trinh vé sy 1y lan tin
d6n (hay lay lan dich bénh), cho phép ta biét duoc kha ning lay lan ciia mot tin
d6n trong mot cong ddng dan cu 13 nhu thé nao ¢ thoi diém t. Tir d6 ta co thé két
luan duoc muc d6 “truyén tin” cta quan thé d6 1a nhanh hay chdm, hay mtc do
“hap din” cua tin d6n d6 c6 nhiéu hay khong.

- Bai viét cling da gidi thiéu dugc mat ) ung dung thuc té cua ma trn, ma tiéu
biéu c6 thé ké dén 1 ing dung ctia ma tran trong mat ma (ma hoa va giai ma), gitp
bao mat dugc thong tin gitra hai nguoi hay trong mot nhém ngudi. Khoa hoc mat
mi ndy duogc sit dung nhiéu trong ngan hang va quan doi. Pong thdi ma tran con
mg dung gitp giai hé phuong trinh tuyén tinh mot cach dé dang (dua viéc giai hé
vé giai phuong trinh ma tran v4i phuong phap Gauss), ma giai hé phuong trinh
chung ta rat hay gap trong thuc té, nhat 1a trong cac bai toan kinh té.

TAI LIEU THAM KHAO

[1]. https://www.youtube.com/watch?v=6F JK1n-Yd8/

[2]. http://www.edurite.com/kbase/application-of-matrices-in-real-
life/

[3].http://fr.slideshare.net/mailrenuka/matrices-and-application-of-
matrices?related=7/

[4]. http://fr.slideshare.net/shkrairo/applications-of-matrices?related=9/

[5].http://www.shelovesmath.com/algebra/advanced-algebra/matrices-and-
solving-systems- with-matrices/

[6].http://www.shelovesmath.com/algebra/advanced-
algebra/matrices-and-solving- systems-with-matrices/
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UNG DUNG LY THUYET TRO CHOI TRONG VIEC
DU POAN SU GIA TANG DAN SO O HA NOI
ThS. Lé Thi Huong Giang

Khoa Khoa hoc Co bén, Truwong Pai hoc Mé - Dia chdt, 18 Pho Vién, Ha Ni
Email: huonggiangle87@gmail.com; Tel: 0987353030

Tém tit: Ly thuyét tro choi tién héa (Evolutionary game theory - EGT) la
mot ung dung cua Ly thuyet tro choi, dwge diing dé di dodn sw phdt trién va tién
héa cia sinh vdt. Ly thuyét nay dwoc xdy dung vao nam 1973 boi John Maynard
Smith va George R. Price [1], & d6, thuyét tién héa ciia Darwinian dwoc mé ta
nhw mét tro choi, sw chon loc va tién héa dwoe mé ta nhue cac chién liroe ma nguoi
choi dwoc quyén liwa chon trong cudc choi. Tuy nhién, mé hinh Ly thuyét tro choi
tién héa (EGT) chi phan dnh tuwong doi mikc dg chinh xdc, vi mé hinh chwa dé cdp
dén cdc tac nhdn khdach quan bén ngodi. Trong bdi bdo nay, téi xdy dung mé hinh
Ly thuyét tro choi tién héa (EGT) két hop véi mé hinh Todn hoc du thiva (Residual
deterministic learning — RDL), goi la mé hinh REGT nham ting dé chinh xdc
trong viéc dw dodn mirc do tang trieong dan sé tai Ha Noi. Trong do, téi da chii ¥
dén cdc tac nhan khdch quan bén ngodi cé thé anh hieong dén toc do ting trudng
dan s6, va qud trinh nay dwgc mé phong bang Mathlab, tir 36 t6i thdy két qua thu
dwrpc tot hon so véi mé hinh 1y thuyét tro choi hién co.

Tir khéa: Ly thuyét tro choi; Ly thuyét tré choi tién héa; tang trudng ddn so
CHU VIET TAT

GT Ly thuyét tro choi

EGT Ly thuyét tro choi tién hoa

RDL M6 hinh toan hoc du thtra

REGT Ly thuyét tro choi tién héa két hgp mé hinh Toan hoc du thira

EA M0 hinh thudt toan tién hoa

1. Gidi thi¢u

Téc d6 tang truong dan sb anh hudng truc tiép dén su phat trién ciia mot qudc gia.
Néu tdc d6 ting truong dan s6 qua 16n, din dén bung n6 dan sb kém rat nhiéu hé
luy nhu 6 nhiém moi truong, an sinh xa hoi giam, kinh té suy thoai... Néu toc do
tang truong dan sd qua cham, din dén dan sb bi gia hoa va khong du nhan lyc
cung cap phuc vu cho xa hoi [4]. Chinh vi vay, viéc nghién ciru toc do ting truong
dan s6 la thyc sy quan trong d6i voi moi qubc gia va viée tim ra diém can bang
cua phat trién dan s0 1a rat can thiét. Cac mo hinh dy bao téc do tang truong dan
sO dua trén EGT, gdm c6 3 thanh phan chinh: quan thé; tro choi va cac quy dinh
clia tro choi; quan thé méi. Qua trinh nay dugc thé hién & mo hinh dudi day:

257



H6i nghi khoa hgc khoa CN & KHDL
Phén 3: Toan hoc wng dung

Hinh 1. M hinh 1y thuyét tro choi tién héa [3]

Game Rules

Population (n)

Replicator Rules

- Thanh phan thtr 1: Quén thé, chinh 1 dan sb cta thanh phd hay qudc gia

- Thanh phan thir 2: Tro choi va cac quy dinh cta tro choi. Cac ca nhan trong
quan thé déu tham gia tro choi, mdi c4 nhan ty quyét dinh chién luoc tro choi cia
minh cho phil hop. Céc cé thé canh tranh gip nhau trong cac cudc thi theo cip véi
nhiing cé thé khac va sau do, thuc hién qua trinh sao chép (sinh con) hoic loai bo
(chét di)

- Thanh phéan tht 3: Thé hé méi tao ra quin thé méi, thay thé quan thé cii va
1ap lai chu ki.

M6 hinh EGT ngoai viéc biéu thi cac yéu to bang cong thic toan hoc gidong nhu
cac mo hinh tri tué nhan tao hay chudi thoi gian, thi n6 con ¢ thé dua ra cac chién
lugc va ap dung duoc v6i sb lugng ngudi choi 16n. Tuy nhién, diém han ché cua
mo6 hinh EGT la chua dé cap dén cac tac nhan khach quan anh huong dén toc do
tang truong dan s6 nhu su tic dong clia moi truong, phat trlen kinh té, tai nguyén,

cac yéu td x4 hoi nhu 16i suy nghi, phong tuc tip quan truyen théng ... Cac yéu tb
nay s€ la cac bién phtrc tap, lam cho viéc du doan dan so6 trong thoi gian dai tro
nén kho khan.

Chinh vi vay, trong nghién ctru nay, t61 da thyc hién két hop mo6 hinh EGT v6i mé
hinh RDL, tao ra md hinh méi REGT dé tdng do chinh xac trong viéc dy doan su
tang truong dan sb. Nhitng dong gop chinh ctia bai viét nay bao gom:

- Mo hinh RDL bao gém céc mé hinh Tang s6 hoc, Tang hinh hoc, Tang lity
tién va cac mo hinh d6 hoa don gian.

- Str dung m6 hinh REGT dé dy doan mirc tang dan s6 dai han tai thanh phé
Ha Noi

- C6 quan tam dén cac yéu to khach quan anh huong dén ting trudng dan sb,
duogc coi la cac bién 1am nhiéu két qua.

2. Phuwong phap nghién ciru

2.1. Xay dwng mé hinh tién héa

Nghién ciru xay dyng mé hinh thuét toan tién hoa (evolutionary algorithm - EA)
[2] dé phat trién chién lugc cho mé hinh GT nham du doan quan thé. Muc dich
ciia EA 1a giai quyét van dé phtc tap bang cach str dung quy trinh gdm nam giai
doan bao gdm quy trinh khoi tao, quy trinh chon trudc, quy trinh dot bién, quy
trinh trao d6i chéo va quy trinh sau lya chon.
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- Quy trinh khéi tao: Biéu dién cac ham dan s6 P.Q nhu sau:

P(, j) : U(min(i), max(i)) (1)
Q(, j) : U (min(j), max(}j)) (2)
Vé6ii=12,..,N;j=12,.,D; N la quy mb dan sb; U 1a phan phdi déu va D 1a sb
chiéu
- Quy trinh chon trude: chon Q méi hon theo quy tac IF-THEN nhu trong
biéu thirc:
Q ::i: u(0,1) ®)

a,b
Bién hoan vi dugc sir dung dé thay doi ngdu nhién tht tu cia cac ca thé tién hoa
tir Q bang cach sir dung b nhd ctia nd nhu trong biéu thuc:
Q = permutation(Q) 4)

trong d6: permutation la ham hoan vi.
- Quy trinh dot bién: Tao ra quan thé m6iM bang phuong trinh:

M =P+X.(Q-P) (5)
trong d6 X diéu khién bién do ctia ma tran dinh huéng va dugc tinh bang phuong
trinh:

X =3.rand(n) (6)
trong d6: rand(n) 12 ham ngau nhién. Trong phan niy, ta sir dung X =3 dé tinh
toan ma tran dinh hudng.
- Quy trinh trao ddi chéo: O phan ndy, gia st dan sb thir nghiém T 1a bi
chin. Ban dau, ma tran nhi phan dugc diéu chinh dudi dang gié tri sé nguyén c6
kich thude N x D va ban d6 duoc thiét 14p bang cach str dung ham chéo nhu trong
bicu thic:

map(i,u) =0 (7)
_[[C.D.rand]  khiC,D: U(0,1)vaC<D
PG, j) con lai

T duoc xac dinh lai béng ham:
.. M, j) khimap(i, j)=0 (8)
T, J) ={

P(@,j) conlai
trong do: C — tham s6 diéu khién kiém so4t sd phan tir thay doi.
Keét hop cac dieu ki¢n bién, ta dugc ham T méi:
T (i, j) =rand.(max(j) —min(j)) + min(j); max(j) >T > min(j) 9)
- Quy trinh sau lya chon: Trong giai doan nay, ham thich nghi ap dung cho
T va P, tir d6 ta c6 ham P mdi nhu sau:
. [T@)  khifit(T (i) < fit(P(i)) (10)

PO) =1, o1

P() con lai
trong do: fit 1a ham thich nghi.
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2.2. Pé xuit méd hinh REGT dé dv doan ting treéng dan 50.
Gid s P = x(t) = (X, (), X, (1), 00y X, x_(t))" la mot vee to biéu thi dan sé tai thoi diém t

va T 1a mac d§ tang trudng T = {1, 2...., n} . Tix 36, ta tinh duge tée do tang

trudng dan so6 nhu sau:

de)—xa)H(Ra)xa)uo) (11)

trong do: R(t) = g (t) la ma tran can tang truéng va I (t) €[0,1] 1a muc can tang
truéng twong (g véi hanh vi ting truéng | va kha ning chiu tai je {1, 2...., p} ;
s(t) = (s,(t), S, (t), .., sp(t))T 1a véc to du doan tdc do tang truong.
Gia su s (t) €[0,1], trong do S t)=1 thé hién muc ting trudng toi da c6 thé chap
nhan dugc va sj(t) =0 thé hién muc ting trudng dan sé bang 0. Do vay, téc do
tang truong (binh quan dau nguoi) 1a H. (R(t), x(t),s(t)) cua hanh vi tang truéng i
phu thudc hoan toan vao vecto X(t) vi né lién quan rd rang voi mat do dan sb.
Ham muc tiéu dy doéan toc dd tang trudng dan so 1a ham G(v, R(t),s(t), x(t)) dugc
dinh nghia nhu sau:

G(v, R(t), s(t), (1) | v(t)) = H; (R(t), x(t). s()) (12)
trong do: v, V; 12 bién véc to biéu dién tdc do ting trudong ddi vi mat do dan sd r;
. biéu nay gitp EGT udc tinh mutrc ¢ phu hop cia céc ca thé tién hoa dé du doan
toc dg tang trudng dan so trong tuong lai dya trén hanh vi tang truéng I. Do do,
ham muc ti€u da duogc stra d6i doi vdi ma tran can tdng trudng va stic can tang
trudng dugc biéu thi nhu trong bi€u thic sau:

dx, (t
L4 x 0. 6RO X, 5OV Ly
Céc khu vire ¢6 te do ting trudng binh quan dau ngudi cao trude ddy co xu huéng
tiép tuc gia tang dan s6. Do d6, dong luc gia tang cua quan thé dugc ki€m soat
bang cach st dung ma tran can tang truong r; trén toan bd quan thé theo hanh vi

(13)

tang trudong | va didu nay phu hop véi kha nang chiu tai | va dugc dinh nghia
chinh thirc nhu trong biéu thuec:

dry(® __ (R, x(®),5(1) (14)
d " o
Hay dr® _ aRE.x(0).5(0).v(t) (15)
it or, (0

v(t)
trong do: 7 1a tham s6 toc do, tham sb nay bi anh hudng bdi nhiéu bién khac

nhau nhu kich thuéde ca thé, te do dot bién, ciu trac ca thé va su ké thira. Tham
sO nay giup tang ty 1€ du doan, Ty tang tuyén tinh voi quy mo dan so tur tap dir

li¢u dau vao va n6 tang trudong ngau nhién dua trén cac tham sé lién quan khac.
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Ta thiy rang tham s6 r; thay db6i theo thoi gian, ma trin can ting truéng R()

vecto dau vao X(t) va vecto du doan S(t) duoc biéu dién 1an luot 1a R(), (), s(t)

Khi téc do ting dan sb nhu dugc dinh nghia trong biéu thirc (13) hoi tu vé trang
thai x*>0 thi ta n6i mat do quan thé X* nam & trang thai can bang. Su két hop
giifa stc can ting trudng dan sé va kha ning chiu dung (R.S) din dén ting truong
dan s6 6n dinh x* khi x*>0,Vie{l,2,...,n} Ham muc tiéu lam cho ma trin can

ting truong R c6 gia tri 16n hon x*. Viéc lya chon R va $ ¢ mdi twong quan
v6i nhau dé dat dugc trang thai can bang duong nham tim ra sy ting trudng ciia
quy md dan s theo nam. Str dung EGT, chién lugc cua tro choi dugc quyét dinh
bang su lwa chon t6i vu cia R va $, do d6 cho phép nguoi choi quyét dinh tdc
d6 tang dan s trong cac nam.

Véi gia tri khong ddi cua S, can phai dat duoc trang thai can bang cho ca vecto
X(s) va ma tran can R(S) ctia nd. Sau khi dat duoc trang thai can bang, gia tri nay
dugc dinh nghia 1a x*(s) va R*(s) ddi véi vecto X(S) va ma tran can tang truong
R(s) ciia nd. T vecto X. *(s) cén bang, ta c6 thé lwa chon tdc do ting dan sb trong

tuong lai phu hop.
3. Keét qua

Trong phan nay, mo hinh REGT duoc sir dung dé du doan ting truong dan s6 dai
han trén khu vyc thu d6 Ha Noi. Nghién ctru duge thue hién trén diéu tra sy tang
truong dan s6 dugc thu thap tr Dt liéu tong diéu tra dan sd
(https://dashboard.gso.gov.vn/ [5]), tir ndm 1990 dén nam 2021. Nghién ctru du
doan su tang truong dén nam 2050. Cac yéu td khac nhau nhu nghé nghiép, khu
vuc, nhom tudi va gi6i1 tinh dugc xem xét khi du doan tbc do tang trudng.

Qua trinh mo phong duoc thyc hién trén Mathlab va cac tham sb duoc sir dung dé
1ap mo hinh md phdng dugc dua ra trong Bang 1.

Bing 1. Cic thong s6 md phéng

Cac thong s Gia tri
Kich thuéc dit liéu dan s6 1990-2021
S6 c4 thé ban dau 2.000.000
Khu vuc Thanh ph6 Ha Noi

Hinh 2, hinh 3 lan luot mé phong két qua du doan dan sb ciia Ha Noi tir nay dén
nam 2050 ctia mo hinh EGT va mé hinh REGT. Chim tron thé hién sd dan thuc
té tir ndm 1990 dén nam 2020. Pudng cong nét dut thé hién s dan du doan. Pudng
cong mau xam thé hién bién do sai s ciia két qua dy doén.
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Hinh 2. M6 hinh EGT mé phéng din s6 Ha Ndi tir niim 1990 dén nim 2050
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Hinh 3. M hinh REGT mé phéng din s6 Ha Ni tir niim 1990 dén nim
2050
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Theo két qua dy doan cia mo hinh EGT, thi dan s6 Ha Noi dén nam 2050 vao
khoang 14.500.000 + 2.000.000 dan, bién d6 sai s6 1a 2.000.000 dan. Con theo két
qua dy doan cia mo6 hinh REGT, dan s6 Ha Noi dén nam 2050 vao khoang
14.500.000+1.000.000 dén, bién do sai s6 la 1.000.000 dan. Diéu d6 cho thiy két

262



H6i nghi khoa hoc khoa CN & KHDL
Phdn 3: Todn hoc wng dung

qua dy doan cua mo hinh EGT va REGT kha giéng nhau nhu trong Hinh 2, Hinh
3. Nhung bién d6 sai I¢ch cua m6 hinh EGT rong hon so voi1 mo hinh REGT. Co
thé thidy mo hinh duy doan REGT cho ta két qua tét hon mé hinh EGT.

4. Két luan:

Trong bai bao nay, t6i str dung mo6 hinh EGT két hop véi mo hinh RDL nham 1am
tang ty 1 du doan ting truong dan sd. Viéc dua vao mo hinh RDL céc ham Tang
s6 hoc, Tang hinh hoc, Tang lily tién va cac m6 hinh dd hoa don gian s& 1am ting
kha nang du doan chinh xac cac mé hinh chudi thoi gian hién tai. Két qua cho thiy
viéc dy doan tang truong dan sd sir dung REGT nam bt duoc tinh phi tuyén tinh
trong dit liéu thuc té va dleu nay giup cai thién do chinh xac cua dy doan. M6 hinh
REGT tinh toan dén cac yéu t6 khach quan anh hudong dén tang truong dan s6. Tuy
nhién, trong thoi gian qua dai, mo hinh REGT cung khong thé tranh khoi viéc du
doan sai so v6i két qua thuce té. Toi nghi rang, trong tuong lai, cac mo hinh toan
hoc s& ngdy cang phat trién, dem lai nhiéu tmg dung cho cudc song.
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THUAT TOAN VITERBI CAI TIEN CHO BAI TOAN
QUAN SAT QUY PAO PA MUC TIEU

TS.Nguyén Thi Hing

Khoa Khoa hoc Co bén, Truwong Pai hoc Mé - Dia chdt, 18 Pho Vién, Ha Ni
Email: nguyenthihang@humg.edu.vn; Tel: 0983775530
Tém tit:Trong bai bdo nay ching téi ding mé hinh Markov dn HMM
(Hidden Markov Model) dé xdc dinh muc tiéu trong bdi todn quan sat quy dao da
muc tieu MTT (Multiple Target Tracking). Trong mo hinh bai toan MTT chi co
théng tin quan sdt trong qud khir cho dén thoi diém hién tai, boi vy bién lii khéng
ton tai va do dé thudt toan “Tién — Liii” (Forward — Backward Algorithm) khéng
thé dp dung. Ching téi xdy dung thudt todn méi la thudt todn Viterbi cdi tién
(Modified Viterbi Algorithm) va trén co sé cdc két qua dé dp dung dé gidi quyét
van dé xdc dinh muc tiéu trong MTT.
Tir khoa: Quan sat quy dao da muc tiéu (MTT); Muc tiéu; M6 hinh Markov an
(HMM); Bién tién; Thuét toan Tién; Thuét toan Viterbi cai tién.
Abstract
In this paper, we use the Hidden Markov Model HMM (Hidden Markov
Model) to identify the target in MTT. In the MTT only have observed information
in the past until the present time, so the reversed variable does not exist and
therefore the algorithm “Forward — Backward” cannot apply. We give the
Forward Algorithm and the Modified Viterbi Algorithm and on the basis of the
results that apply to solve the problem of targeting in MTT.
Keywords: Target; Multiple Target Tracking; Heterogeneous HMM; Forward
variable; Forward Algorithm; Modified Viterbi Algorithm.,
1. Pit van dé
Hai van dé quan trong nhat ctia bai toan MTT la dya trén tap dit lidu quan sat
dé xac dinh sé lugng muc tiéu va xac dinh quy dao cua ting muc tiéu do. Trong
(N.T.Hang, 2019) chung t6i dd dua ra phuong phap lién két dir liéu, dya trén hé
anh xa dugc xay dung d¢ quy de giai quyét hai van dé d6. Song thuat toan trong
(N.T.Hang, 2019) la thuat toan tong quat, tinh kha thi trong ap dung thuce té thap,
do lu’(mg tinh toan qua 16n va phuc tap, thdm chi ngay ca tim loi giai gan dung ©
- t6i wvu”. Trong céng bd nay, chung t6i dua ra phwong phap tiép cdn moi 1a phuong
phap sir dung HMM dé dua ra 10 giai giai tich twong minh song chi tap trung vao
mot muc dich 1a: xac dinh sb muc tiéu trong MTT khong phan biét loai muc tiéu.
Céc cong trinh vé HMM di duoc cong bd cho dén thdi diém hién tai (G. David
Forney, 1973); (George Slade, 2013); (Zoubin Ghahramani, 2001); (Olivier
Cappe, 2005), dé giai bai toan co ban thir hai cia HMM ngudi ta chi dung thuat
toan Viterbi dya trén thuat toan “Tién — Lui”. Nhung véi bai toan MTT thi chi co
thong tin quan sat qua khir cho dén thoi diém hién tai, boi vy bién lui khong ton
tai va do do thuat toan “Tién — Lui” va thuat toan Viterbi khong thé ap dung cho
HMM duogc xay dung tuong ing véi MTT. Boi 1€ do trong bai bao chung t61 xay
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dung thuit toan tién (Forward Algorithm) va trén co s& d6 xay dung thuit toan
Viterbi cai tién (tham chi cho truong hop HMM khong thuan nhit), va ap dung
chung dé giai bai toan xac dinh muc tiéu trong MTT.

Bai bao chia thanh 4 muc: Muc 1 12 muc dit van dé; Muc 2: Bai toan quan sat da
muc tiéu MTT; Muc 3: HMM khong thuan nhét; Muc 4 1a: xay dung thuat toan
Viterbi cai tién; Muc 5: xdy dung HMM cho bai toan MTT va ap dung cac két qua
ctia muc 2 dé giai bai toan xac dinh muc ti€éu trong MTT; Muc 6: két luan.
2.Bai toan quan sat da muc tiéu MTT
2.1. M6 hinh toan hoc

Gia sir ta can quan tam dén mot s6 ddi trong (hay con goi 1a muc tiéu) di dong nao
doé trong mot mién khong glan va trong mot khoang thoi gian nao do Ky hi¢u A
1a mi€n khong gian ma ta can quan tdm, ¢ day A i e voi - « la khdng gian

trang thai cia muc tiéu, n la sb chiéu cua véc to trang thai ciia muc tiéu. A duoc
X

g0i 1a mién quan sat.
Ky hiéu LT]T >1T 1 ;% la khoang thoi gian ma ta can quan tam. [1,T ]

dugc goi 1 khoang thoi gian cta qua trinh quan sat. Do cac thoi diém quan sat:
t,t,..t;l=t <t <..<t =T, la roi rac, nén khong mat tinh tong quat,
n n

khi n6i dén thoi diém thu i(t,)» ching ta c6 thé quy ude: T | ¢+ t1grva
dong nhat t = i,i=12..n; trong do, t,=1 1a 1an quan sat dau tién va
I
t = T 1a1an quan sat cudi cung ctia qué trinh quan sat.
n
S6 muc tiéu c6 trong mién A tai thoi diém t,t [LT 1,12 mot s6 ngiu nhién chwa
biét va duoc ky hiéu 1a M, = M (w). Gia thiét rang muc tiéu the k (k I ¥),
xuat hién & vi tri ngau nhién c6 phan phdi déu trong A tai thoi diém tht T [LT]
i’
, va chuyén dong mat cach doc lap ddi véi cac muc tiéu khac trong A dén thoi
diém t* t* [ [T ] thi bién mat. Gia thiét rang mo6i muc tiéu ton tai voi xac suat
i
p ,0< p < 1,vabiénmatvoixacsuat]- p .Giathiét M, = Mt(W) la bién
m m m
ng'flu nhién Poisson v&i tham sb | ,1 > 0.Cac muc ti€u xuét hién, ton tai va
m m

bién mat mot cach doc 1ap véi nhau.

Trong thoi gian quan sat, trong mién quan sat c6 thé co cac muc tiéu gia do cac
clutter hodc do cac thiét bi k¥ thuat va phuorng phap quan trac gay ra. Clng tuong
tu nhu gia thiét dat ra voi cac muc tiéu, mdi muc tiéu gia xuat hién véi xac suat
P, 0< p, < 1. SO muyc tiéu gid co trong mién quan sat A tai thoi diém

tti [LT ], 1a mot sd ngau nhién chua biét va duoc ky hiéu 1a G, = Gt(W) , la

bién ngéu nhién Poisson vditham sd | | > (. Céc myc ti€u gia xuat hién, ton
g’ g
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tai va bién mat mot cach ngau nhién, doc 1ap voi nhau va doc lap véi cac muyc tiéu.
Ciing nhu cac muc tiu, cac myc tiéu gia xudt hién & vi tri ngdu nhién c6 phan phdi
déu trong A .
Ky hi¢u: - i = la tdp cac gia tri quan sat dugc tai thoi

¥ hig Y(t)‘{Yt |J_12,___,nt} ap cac gia tri q JURF:
diém t, 1 = t,t,...,t; n 1a s6 lugng quan sat duoc tai thoi diém t .

n

DE  thiy n = Card(Y (t)) & mot bién ngiu  nhién  va
n =n(w)=M(w)+G(w);trdotacé: n =n(w); PI_+1)-

M&i gia tri quan sat c6 thé 1a gid tri quan sat thu dugc tir muc tiéu nao do hodc co
thé 1a gia tri quan sat do muc tiéu gia gay ra. Yéu cau cua bai toan MTT la: Hay
xéac dinh s& muc tiéu hién c6 tai mdi thoi diém t trong mién thoi gian quan sat trong
A , nghia 14 x4c dinh M, (W)

2.2. M6 hinh xap xi
Do: M (w); P( ) va n(w); P(_+ |g) nén "e > 0 tuyy bé,
SM*“=M(e)I ¥* va §N"= N(e) ¥+ saocho
PM,(w) £ M]> 1- eVap S‘t £ N*g” 1- ¢"ti LT
Chung ta dua vao gia thiét sau day:
Gia thiet 2.1. g\y* N * | ¥ * sao cho:
M,w) £ M (modP),"t T [LT} n (W)€ N"(modP),"t T [LT]

Chung ta s€ goi bai toan MTT duoc phat biéu trong muyc 2.1 voi diéu kién tuan

theo Gia thiét 2.1 1a mo hinh xap xi. M6 hinh nay la d6i twong nghién ctlru trong

bai bao nay.

3. M6 hinh HMM khong thuan nhat

Xét HMM c¢6 ciu triic mo ta nhu sau:

+ Tham s6 chi s6 trang thai 1a miy’

+ Tap cac trang thai phan biét § = {Sl’ S,....S }. Khi do S dugc goi la khong
m

gian trang thai. Ky hi¢u q, 1a trang thai cia HMM tai thoi diém t, khi d6 q, nhan

gid tri trén S.
+ Tham s6 chi s6 luong céc gia tri quan sat la n,n 1 ¥°

+ T4p tat ca cac gia tri quan sat phan biéty\y = {v,v,,...,v }. Khido V duoc goi
n

172
la khong gian cac gia tri quan sat . Ky hi¢u 0, 1a quan sat tai thoi diém t, khi d6

O, nhan gia tri trén V.
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+ Phan phdi cua trang thai ban dau: p = {pi :1£i£ m} ., trong do:
p.=P(@=S5)1£if£m.

+ Phan phdi x4c xuat chuyén trang thai:
Truong hgp HMM thuan nhat: p = ?E ,
ij

£i,j€m
ongddg =P § =S [q=S¥ "L1£ijEm (1)
Truong hop HMM khéng thudn nhét: AK) = gij (k)‘£. .
i,jEm
t dé - P& = — QU P : 2
ongdd g (k)=P §,,, =S, 19, =S 1£i,j£m (2)
Luu y: dé thuan tién g trong cong thirc (1) chung ta con dung ky hiéu g va
ij

4+ 1
trong cong thtrc (2) cung voi a (k) ching ta con dung ky hieu g (k).
ij

OOk + 1

+ Phan phdi x4c xuat ciia cac quan sat khi HMM & trang thai § AL jEm

j
B= gj(k)ﬁf.k,ﬁn’l;ﬁ J£m:
trong d6 b(k)=P O, =v g =s¥1£kEn1E jE£m:
+ Ky hiéu: A = {AK) :k=12..3} Khi di x4c dinh duoc tham s6 m,n thi
HMM hoan toan xac dinh khi biét L = (A, B, P)trong truong hop thuan nhat va
L = ( A’ B,P) trong truong hop khong thuan nhat. Boi vy ngudi ta thuong ding
ky higu bo ba L = (A,B,P) (truong hop thudn nhit) hoic | = (A B,P)

(truong hop khong thuan nhat) dé ky hiéu HMM tuong tmg.
Chung ta quan tdm nghién cru HMM trong mién thoi gian [LT ], T>1,T7 | ¥+

. Céc thoi dieém t duoc n6i dén duoc hieula ¢ § (7]t § ¥ * - Cac thoi diem duge

Xét: 1= <t <..<t =T , khong mat tong quat chiing ta c6 thé dong nhat
n

t =k k=12..,n. MO hinh HMM nhu vay dugc goi la HMM roi rac.

Vé6i mot diy quan sat trong mién thoi gian [LT]: 0 = 0pQ,...0, (3)
Chuing ta quan tam tdi hai bai todn co ban sau day cuia HMM

° Bai toan co ban thir nhat:

Cho day quan sét (3) va L . Hay tinh P(O | L)

° Bai toan co’ ban thir hai:

Cho day quan sat (3) va L . Hay xac dinh day trang thai Q = q4,.-9, t6i wu (tinh

“t61 wu” hay con goi 1a “phi hop nhat” duoc hiéu theo nghia cuc dai xac xuét).
Day la bai toan xac dinh phan an cua m6 hinh HMM duya trén day quan sat.

267



H6i nghi khoa hoc khoa CN & KHDL
Phdn 3: Todn hoc wng dung

Trong nghién citu HMM, nguoi ta con quan tam tdi bai todn co ban thir 3 1a bai
toan diéu chinh HMM, lién quan dén hoc may (meachine leaning) thudng duoc
mg dung trong 1y thuyét nhan dang.

Véi cac cong trinh dugc cong bd cho dén thoi diém hién tai vé HMM (G. David
Forney, 1973); (Zoubin Ghahramani, 2001); (Olivier Cappe, 2005), ngudi ta da
dua ra thuat toan “Tién — LUi” va thuat toan Viterbi dé giai cac bai toan co ban thir
nhat va thir hai. Nhu d3 néu ¢ phan mo dau: cac thuat toan d6 khong ap dung duoc
cho HMM lién quan dén MTT, vi vy ta di xdy dung hai thu4t toan: Thuét toan
tién va thuat toan Viterbi cai tién d6i véi HMM khong thuan nhit.

4. Thuit toan Viterbi cii tién cho bai toan co ban thir 2

Pé tim ra ddy trang thai tot nhat Q" = q;‘q;___qt* khi cho trudc diay quan sat

O = Qloz___()t ciia L, bai bao dé xuat thuit toan sau day va goi 1a thuat toan

Viterbi cai tién 2 d6i voi HMM khong thuan nhat. So di goi 1a “thuat todn Viterbi
cai tién” vi v€ mat ky thuat kha tuong dong véi thuat toan Viterbi da dugc cong bo
doi vé1 HMM thuan nhat, song nd chi sir dung thudt toan tién va bién tién.
Chuing ta dinh nghia:

d (i) = max P(qg,..9, g,.d, = S,;00,..0, | L) 4)

1920 - 1

Nghia la dt (i) laxac suit 10n nhat doc theo diy trang thai dén cho dén thoi diém
U vakétthuc o U tai trang thai § . Ly luan twong ty thuit toan tién & muc 2.1,
1

ching ta c6 cong thure quy nap cho dt (i) theo cong thirc sau:

4.0) = fmaxd_(a,t - D}5,0,)®

Dé tinh ra duoc day trang thai can tim trong qua trinh qui nap theo cong thue (5)
chung ta giir lai ddi s6 (trang thai) dat cuc dai trong thira s6 dau vé phai ciia 4) dbi
voimdi U va j . Boi vay cung voi d OF ching ta thyc hién quy nap cung voi dai

luong y. (i) nhu sau:

Thudt todn Viterbi cdi tién

1/ Budc khéi tao: d(@i)=pb©), y,()=01£ifm

2/ Budc quy nap:

d (j) = {m_ax d_()a(t - 1)}.b.(O )26t £41EE M
£igmy 1 AN

y,(j) = arg g\_%x{dt_l(i).aij(t -D}2L£tetlL jE£m

3/ Két thiic: p* = m%{dt(i)}; g = arg max {di}

4/ T ‘q” = * = t- - :
ruy ngUOC: g = y (@7, ).t = te Lt- 2.1
Két thuc thuat toan chiing ta xac dinh duoc diy trang thai toi wu: Q" = q*q; _ _qt* :
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5. Ung dung HMM dé giai bai toan MTT

Xét bai toan MTT da duoc phat biéu trong muyc 2.1. Ching ta xdy dung HMM

nhu sau:

1/ Tham s6 m va khong gian trang thai.

bat: ;m = M ™ + 1, khong gian trang thai: g = {S S S }, trong do, § =
[ L L R Ve i

“Co ding i muyc tiéu trong mién A tai thoi diém quan tam tuong Ung”,

i=01..,M"

2/ Tham s6 n va khong gian cac gia tri quan sat.

Pat n = N + 1,khOng gian céac gia tri quan sat: \y — {V V..V }, trong do,

] N*
v, T “Co dung k gid tri quan sat tai thoi diém quan tdm twong Ung”,

k=0214.. N’
3/ Phan phéi xac suat chuyén trang thai: A — [a.]O£i,j£ M",trongdd
ij !

- p& - —clu
aij—Pgtk—Sjmtk_ S

_ D oI D ’ ﬁe I, - Cj+|-i (1 ) j+| i
r d 0 il M+l P
1= max{0;(i- j)} :
& ddy cac hang s6 chuin hoa D, va D, dugc tinh theo cong thirc:
Py o f
D, = %é iml e '
i=0
v ) e i
=ia a D, —r=em ClnlCl(L-p) Pt %
% i=0 I1=max{0;(i- j)} I

4/ Phan phdi xac suat clia quan sat khi hé théng ¢ trang thai § tai thoi diém t.
j

= wv)roLkEN0LjEM
trong do,
, ‘ ;0 khi k < j
)= PP =vla =St a, o1y o,
> k!
o day D, 1a hang s6 chuan héa dugc tinh theo cong thirc

khi k* j
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5/ Phan phdi trang thai ban dau
P={p},0£i£ M, trongdo ()
pi = P[ql = Si]= D, —"~—
Nhu vay ching ta c6 HMM dugc xay dung Gng véi bai toan MTT trong muc 4.
Chung ta ky hiéu HMM nay la -

m

Ap dung thuat toan tién va thuat toan Viterbi cai tién duoc trinh bay trong muc 4.
cho Lo v6i1 luu y 1a moO hinh thuan nhat chi 1a treong hop riéng cua truong hop

khong thuan nhat voi p (k) ° A "K-

Khi d6, khi biét cac gia tri NN, ,...,Nn (nt = nt) , theo thuat todn ching ta xac
1 2 k

*

dinh duoc sb muc tiéu trongtng: m* m”~ m” (m = m ) -
tli 1y t
6. Két luan

Bai toan xac dinh sb luong muc tiéu ctia mé hinh MTT khong phan biét loai muc
tiéu la d6i tugng duoc nghién clru trong bai bao nay. biy cing la van dé thoi sy
va cap bach dugc quan tAm nhiéu trong nhitng nim gan day, bai bao da trinh bay
2 két qua sau:
- Xay dyng dugc thuat toan méi 1a: Thuat toan Viterbi cai tién d6i véi HMM
khong thuan nhat.
- Ap dung cac thuit toan duoc xay dung dua ra 101 giai bai toan xac dinh sb
muc tiéu trong mod hinh MTT khdng phan biét loai muyc tiéu.
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KHOANG CACH SO - GIAI PHAP THU HEP KHOANG

CACH SO TAI VIET NAM
ThS. Té Thi Hai Yén

Tém tit: Ngdy nay Internet da tré thanh mdt phan thiét yéu cia cude song,
Internet va cdc g dung cong nghé ciing dan dan tré thanh nhu cau co ban hang
ngay ciia moi cd nhén. Pdc biét, sau dai dich Covid-19, khodng cdch sé ngdy cang
dwoc xac dinh vai tro ro hon khi viéc lam viéc tai nha, thwong mai dién tir, gido
duc triee tuyén, truyén thong dai ching, mang xa hdi ngay cang tré nén can thiét
trong doi song.
Thu hep khodng cdch 6 la logi b6 rao can cho si phdt trién bén viing cho méi
quoc gia. Sw tich lily va thinh vieong trong twong lai hau hét sé dwa vao cong nghé
va tri thirc.
Tir khéa: Khoang cach sd, chi tiéu, giai phap
1. KHAI NIEM VE KHOANG CACH SO - DIGITAL DIVIDE: Khoang cach
s6 1a cum tir duoc dung dé chi tinh trang bat binh déng kinh té va xa hoi voi anh
huong tir hodc kha ning truy cp va sir dung cong nghé thong tin va truyén thong
(ICT - Information & Communication Technologies).
Vi sao can quan tim dén cdi thign khodng cdch so?
(1)  Trong nén kinh té sd, truy cap Internet 1a yéu t6 dong vai tro cin ban nhat.
Nguoi dung khong thé truy cip Internet thi moi thanh twu cong nghé thong tin
trong nén kinh té s6 déu khong thé van hanh. Vi vay, vi€c cai thién khoang cach
s6 ciia moi qudc gia ndi chung va Viét Nam néi riéng, gin lién véi cai thién kha
nang truy cap va sir dung Internet cua nguoi dan, chinh la diéu kién tién quyét dé
c6 thé tién hanh chuyén doi s6 va xay dung kinh té s6 thanh cong.
2 Khong phai chi riéng Viét Nam, ca thé gio1 dang cung nhau thu hep khoang
cach so. Internet da tro thanh mot phan thiét yéu cta cudc song. Tuong ty nhu
khong khi, ngudén nude, thuc phdm, quan 4o va nha &; Internet ciing dan dan tro
thanh nhu cau co ban hang ngay.
(3)  Thu hep khodng cach s 13 loai bo rdo can cho sy phat trién bén vimng. Sy
tich lily va thinh vuong trong twong lai hau hét s& dwa vao cong nghé va tri thuc,
thiéu tiép can cong nghé dan dén dao siu hd ngin cach giau nghéo.
(4)  Sau bdi canh dich bénh Covid-19, su can thiét cua két ndi Internet lai tro
nén rd nét. Lam viéc tai nha, gido duc tryc tuyén, thuong mai dién tu, truyén thong
dai chung, mang xa hoi tré nén hiru hiéu khi gidn cach xa hoi duogc thyc hién triét
dé dé phong chéng sy lay lan cua dich bénh. Béi canh dich Covid-19 xay ra da tao
mot ¢t hich quan trong dé viéc cai thién khoang cach so trd nén cap thiét hon bao
gid hét.
(5)  Chuyén ddi s6 bao gdm ba tru cot chinh: chinh phu sd, kinh té s6 va xa hoi
s6. Ca ba try cot nay déu dua trén co so ha ting k¥ thuat sb, kha nang tiép can
internet cua nguoi dan, trinh d¢ nhan luc vé cong nghé¢ thong tin, trinh do va k¥
ning st dung cong nghé thong tin cua ngudi dan, trinh do cong nghé cua qudc
gia... Va cac yéu t6 nay déu 1a cac thanh phan chinh trong tinh toan khoang cach
s6. Thu hep khoang cach sé cua Viét Nam véi thé gidi ciing chinh 1a thic day sy
thanh cong trong chuyén ddi s6 qudc gia.
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2. MOT SO CHI TIEU PO KHOANG CACH SO:

Pé do luong khoang cach sb giita cac qudc gia trén thé gidi, nhiéu thang do da
dugc thiét ké va cong bd bai cac td chirc co lién quan dén ICT trén toan cau.
Bang dudi day liét ké mot sb chi tiéu da timg duoc cong bd phuc vu cho muc tiéu
nay va trang thai hién tai cua cac chi tiéu do6. Mot s6 chi tiéu duoc cap nhat, cong
bb hiang nam va duy tri dén hién nay nhu: Chi s6 pho cap Internet (3i - Inclusive
Internet Index), Chi s sén sang két ndi (NRI - Networked Readiness Index) va
Chi s phat trién Chinh phu dién tir (EGDI- EGovernment Development Index).
Do linh vyc cong nghé phat trién rat nhanh va cac dic trung dé thay d6i nén nhiéu
chi tiéu du ra doi tir rat sém nhung khéng con duoc tiép tuc do khong con phi hop.

DANH SACH CAC CHI SO DUNG PE PO LUONG KHOANG CACH SO

TREN THE GIOI
¢ Z 4. A Nam
ste| KY Tén ddy dii To chuc cong |y < Ghi cha
hi¢u bo diu
A Chi c6 s6 li¢u tir
Chi 56 kinh t€ tri thire |y, /0 14 gank 1995 dén 2012,
1 KEI | (Knowledge Economy Institute 1995 bi thay thé boi
Index) cﬁi s6 GKI
Chi s6 tri thtrc toan cau (Uni ttéé\lﬁg)tions
2 | GKI | (Global Knowledge Development 2017 | Van con hiéu luc
Index) Programme)
Chi s6 phat trién ST
3 | IDI | CNTT-TT (ICT ITu 2009 g‘; e liu
Development Index)
Xép hang nén kinh té EIU
s6 (Economist Chi c6 s6 liéu
4 DER (Digital economy Intelligence 2010 dén 2014
rankings) Unit)
. 2 UN DESA
Chi s0 phat trién . .
Chinh phi dign i (B | (United Nations .
5 | EGDI Government Department of | 2003 | Van con hiéu luc
Development Index) Economic and
P Social Affairs)
Chi s6 san sang két nbi (Worl\(/jVEF Thay ddi cau trac
6 NRI | The Network Economic 2002 vao nam 2019,
Readiness Index Forum) van con hiéu luc
.| Chi s6 pho cap C6 s6 lidu dén
! 3 Internet ElU 2017 2020
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Ky > T6 chirc con Nam
ste| Y Tén diy dit ceong | hit Ghi chu
hi¢u bo du

(Inclusive Internet
Index)

Cong bd gan nhat
1a ndm 2018, lan
cong bb tiép theo
1a 2021

Chi sé an toan thong
8 GCl | tin toan cau - (Global | ITU 2013
Cybersecurity Index)

3. KHOANG CACH SO GIUA VIET NAM VA CAC QUOC GIA TREN THE
GIOI - NGUYEN NHAN TON TAI

Dé mé ta khoang cach sd gitta Viét Nam va cac qudc gia trén thé gidi, bai viét lya
chon ba thang do tiéu biéu, bao gom:

o Chi s6 pho cap internet (3i — Inclusive Internet Index);

o Chi s6 san sang két nbi ( NRI — Networked Readiness Index)

) Chi s6 phat trién chinh phu dién tir (EGDI — EGovernment Development
Index).

3.1 So sdnh khodng cdch sé ciia Vigt Nam va cdc nwéc khdc 6 khu vwe Pong
Nam A:

Duya trén gia chi s6 pho cap Internet trong giai doan 2019 -2021 cua t6 chtrc EIU,
c6 thé thay rang, trong nam 2021, so voi cac quéc gia Pong Nam A c6 mit trong
bang x&p hang, Viét Nam ¢ nhom giira, xep hang tu, sau Singapore, Thai Lan va
Malaysia, trong kh1 xep hang sau trén tong s0 9 quoc gla c6 mat trong bang xep
hang chi s6 phat trién dién tir. Piém sang trong cic bang xép hang nay la vi tri cua
Viét Nam dugc céi thién kha rd rét theo thoi gian, dac biét 1a vai chi sb chinh phu
dién tr, tr vi tri 99 nam 2014, da tang 11 bac 1én hang 88 nam 2018 va tdng 2 bac
1én hang 86 nam 2020. Sy cai thi¢n nay cling phan anh tinh hi¢u qua cua cac chinh
sach chuyén do6i s6 dang duoc ap dung ¢ Viét Nam.

3.2 So sanh khodng cdch sé ciia Viét Nam va cdc nwdc trén thé gidi:

Xét 56 lidu trong nam 2021 trén toan bang xép hang cta thé gidi, trong tong s6 120
nudc co s6 liéu, Viét Nam gan nhu 6n dinh vo1 vi tri thr 58. S ligu cong bd clia
ba chi sd nay cho thay Viét Nam hién xép hang trong nhom trung binh cua thé gioi
vé khoang cach s, thudc 50% cac nuoc o top trén cla bang x&p hang; cu thé 1a
hang 58/120 & chi 6 pho cap Internet, hang 63/134 ¢ chi s6 san sang két n6i NRI
va hang 88/193 & chi s6 phat trién chinh phi dién tir EGDI. Khi xem xét chi tiét
tirng khia canh riéng ctia chi sb phé cép Internet, van dé vé Kha ning chi tra dang
1a yéu nhét ctia Viét Nam, xép hang 62/120, cac mdt con lai nhu Do pho cap (hang
54/120), Su lién quan (hang 57/120) va Do san sang (hang 53/120) 1a kha dong
déu. Trong tung khia canh cua chi sO san sang két ndi NRI, Viét Nam xép hang
kha thip & nhing linh vuc vé Luat phap (xép hang 98/134), Tinh toan dién (hang
97/134), su san sang két n6i ciia Doanh nghiép (hang 89/134) va Chinh phu (hang
87/134). Xép hang thip nhét ctia Viét Nam trong sb céc tiéu chi thanh phan cua
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chi s6 phat trién chinh phu dién tir 14 vé chi s6 ngudn nhan luc (HCI) véi thi hang
117/193.

3.3 Mt 56 han ché, ton tai:

Khoang cach s6 con khoang cach 16n gifta thanh thi va nong thon. Mdt s6 dia
phuong thiéu tAm nhin téng thé, dai han va chwa nhit quan trong cac hoat dong
thu hep khoang cach sb. Con 266 thdn, ban chua duoc phu song di dong, thiéu
dién.

Nguyén nhan cua nhiing ton tai, han ché néu trén 1a do thiéu quyet ligt, ngai va
cham trong chi dao, thuc hién, nhat 13 ngudi dimg dau ¢ mot sé bo, nganh, dia
phuong, chua coi chuyen d6i sb 1a nhiém vu trong tam, chua thuc sy quan tam, chi
dao, uu tién nguén lyc, xac dinh phat trién kinh té nhanh, bén viing phai dya trén
d6i méi sang tao, khoa hoc cong ngh¢.

Viéc phéi hop gitra cac co quan, don vi con thiéu chu dong, chua chat ché. Mot sb
bd phan cén bd, cong chirc thyc thi cong vu chua nghiém, nang lyc, trinh do con
han ché; viéc ra soat, stra d6i cac co ché, chinh sach con chua tap trung trién khai
thuc hién; thleu két nbi, chia sé gilta cac hé thong thong tin, co s6 dir licu.

Céac phan mém cham dugc nang cap, phat trién, mot sé dich vu cong chua than
thién voi nguoi dung; ha tang cong nghé thong tin, trang thiét bi chwa dap Gmg yéu
cau; chua cha trong bao dam an ninh, an toan thong tin, bado v€ dir liéu c4 nhan;
thiéu cac cong cuy k¥ thuat s6 dé kiém tra, giam sat chuyén ddi s6, con phu thudc
vao phuong thic truyén thong; viéc thong tin, truyén thong thic ddy chua duoc
coi trong.

4. MOT SO GIAI PHAP PE XUAT THU HEP KHOANG CACH SO CUA
VIET NAM

4.1 Muc tiéu thu hep khodng cdch s0 tai Viét Nam:

Phat trién x4 hoi sd, thu hep khoang cach sO 1a mot trong ba myc tiéu chinh cua
Chuong trinh Chuyén dbi 80 quoc gia den nam 2025, dinh huéng dén nam 2030,

cung v&i1 muc tiéu phat trién Chinh phu s0, nang cao hi¢u qua, hiéu lyc hoat dong
phat trién kinh té s, nang cao nang luc canh tranh cua nén kinh té tai Viét Nam
nham nang cao nang lyc canh tranh cua nén kinh té, cac muyc tiéu dén nam 2025 1a
dua kinh té so Viét Nam chiém 20% GDP; ty trong kinh té s trong ting nganh,

linh vuc dat t6i thiéu 10%; Nang suét lao dong hang nam tang t6i thiéu 7%.

Cung v6i d6, Chuong trinh cling hudng téi muyc tiéu dén nim 2025, Viét Nam
thudc nhém 50 nuée din dau vé CNTT (IDI), nhém 50 nuée din dau vé chi sb
canh tranh (GCI) va thudc nhém 35 nuée din dau vé ddi méi sang tao (GII).

° 80% dan sb truong thanh c6 dién thoai thong minh

° 80% dan so tir 15 tudi tré 1én c6 tai khoan giao dich thanh toan tai ngan
hang hoic t6 chirc dugc cho phép khac

. 50% dan sb truong thanh c6 chir ky sb hodc chir ky dién tir c4 nhan

° 70% ngudi dan trong do tudi lao dong duge dio tao k§ ning sé co ban

° 80% ho gia dinh dugc phi mang internet bang rong cap quang

° 70% nguoi dan két ndi mang dugc bao v¢é & mirc co ban
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4.2 Cac giai phap thyc hi¢n

(1)  Nhom giai phap vé thé ché va phap luat, giiip tao hanh lang phap luat an
toan cho cac ca nhan, doanh nghiép va t6 chirc manh dan tién dén chuyén d6i so:

chinh phu pan _th1et ké mot bo khung thé ché tong quat bao trim toan dién birc
tranh chuyén doi s6 ctia qudc gia, trong d6 xac dinh nhirng linh vuc can ban hanh
luat, va sau do 1a cac van ban dudi luat dé huong dan thyc thi luat da ban hanh.
Cac luat phai dugc thiét ké sao cho thong nhat, khong chong chéo, khong mau
thuAn nhau va c6 bo trg cho nhau dé diéu chinh toan dién cac hoat dong phat sinh
trong nén kinh té.

(2)  Nhom giai phap vé chuyén doi nhan thirc va hinh thanh 16i song so trong
toan xa hoi, dugc tlep can 6 ca ba goc d¢: chinh phu, doanh nghiép va timg nguoi
dan. Chinh phu can bat dau tir chuyén (101 s6 nhirng dich vu thiét thuce va gan gui
hang ngay vo1 nguoi dan nhu dang ky gidy khai sinh, thong tin chi tiéu, phan tuyén
va dang ky tuyen sinh dau cip, dich _vu nhén luong huu cho ngudi cao tudi, dich
vu thué nha dat... Cac dich vu ndy can dugc thiét ké sao cho giao dién than thién,

dé thao tac, dé str dung, khong doi hoi cau hinh manh cua céc thiét bi sé dé truy
cap. Piéu nay sé& gitp nguoi dan dé dang tiép can véi cac dich vu s6 cua chinh phu,

day cung la mot cach dé nguoi dan 1am quen voi phong cach va van hoa so tur
nhitng diéu don gian nhat, tir d6 hinh thanh 16i song s, nang dan k¥ ning sb cua
toan dan

3 Nhom giai phap vé phat trién co s6 ha tang so. Vige dau tu xdy dung co sO
ha tang s6 can thyc hién cho ca co sO ha tang truc tiép vé cong nghé sd sb ciing
nhu dam bao cac dleu kién gian tiép nhu ning luong va moi truong: dau tu xay
dung co so ha tang sb vira gitp cai thién khoang cach s6 cho qubc gia dé tao nén
tang quan trong cho chuyén d6i s6. Khuyén khich cac nha cung tmg dich vu vién
thong mé rong ving dién tich phi song Internet dé nguoi dén ¢ cac vung sau vung
xa c6 thé truy cap Internet va st dung cac tng dung can dén mang Internet. Nha
nude sé co nhitng chinh sach uu dai, hd tro cong nghé hodc tai tro tai chinh cho
cac du an nay.

(4)  Nhom giai phap vé nang cao kién thirc va k¥ ning sir dung cong nghé thong
tin. DAy ciling 13 nhitng giai phap thu hep khoang cach sé vé kha ning str dung
trong cac thang do khoang cach so.

(5)  Nhoém giai phap vé cai thién diéu kién tiép can Internet. Nhom giai phap
nay bao gébm hai hudéng: (1) huéng gian tiép théng qua ting truéng kinh té, cai
thién thu nhip dé nang cao tién nghi cudc sdng bang cac tién bd cong nghé; (2)
hudng truc tiép thong qua gidm gia hodc tai trg gia cho cac dich vy hodc thiét bi
cong nghé thong tin. Viéc pho cap dién thoai di dong thong minh - mdi ngudi dan
mot dién thoai di dong thong minh va phd cap ha ting bang rong - mdi ho gia dinh
mét dudng cap quang cd ¥ nghia quan trong trong viéc thiic day tién trinh chuyén
doi so.

(6)  Nhom giai phap vé chat lugng truy cip Internet, trong do can thuc hién
dong b0 cac giai phap tang chat lugng duong truyén két ndi va giai phap tang chét
luong Ve ndi dung thong tin trén Internet: Xay dung, phat trién ha tang bang rong;
Nang cap mang di dong 4G, trién khai mang di dong 5G, két hop véi yéu cau tich
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hop cong nghé 4G, 5G d6i véi cac san pham dién thoai di dong va phd cap dién
thoai di dong théng minh; M¢ rong két ndi Internet trong nude, phd cap tén mién
.vn; Phat trién ha tang két ndi mang Internet van vat (IoT) va tich hop cam bién dé
chuyén ddi ha tﬁng truyén théng thanh mdt b phan cAu thanh quan trong cua ha
tﬁng s0.

(7)  Nhom giai phap vé hop tac qudc té nham thu hep khoang céach sb. bay la
nhom giai phap co the can nhac ap dung khi Viét Nam chua phai 1a mot quoc gia
¢6 thé manh nhiéu vé cong nghé thong tin va chi co thé dau tu cho mot sd linh vuc
trong yéu

(8)  Nhom giai phap vé vé an ninh mang. Viéc bao mat thong tin, tinh 6 6n dinh
ctia hé théng, tinh toan ven trong thu hep khoang cach sb chi co thé dat dugc khi
dam bao dugc sy an toan trén khong gian mang: danh ra nguén kinh dau tu xay
dung hé thong bao dam an toan thong tin ddng bd voi qua trinh sé hoa va van hanh
hé théng, tranh tinh trang cadc doanh nghiép khi bi su c¢d tn cong mang mai thyc
hién vé 16 hong va cac giai phap khic phuc.
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SU DUNG EXCEL GIAI BAI TOAN VE MOT SO QUY

LUAT PHAN PHOI XAC SUAT THONG DUNG
TS Nguyén Dwong Nguyén

Tém tit: Viéc sir dung cdc phan mém trong giang day va hoc tap cac hoc
phan Todn hoc néi chung va hoc phan Ly thuyét xdc sudt va thong ké todn néi
riéng dd gop phan déi méi phwong phdp day va hoc, lam cho mén hoc tré nén truec
quan va sinh dong hon, giip sinh vién cam thdy c¢é himg thii hon véi mén hoc va
hiéu bai mot cdch sdu sdc hon. Tir d6, giang vién va sinh vién cé dwoc nhitng gio
giang day va hoc tap hiéu qua. Bai viét nay trinh bay viéc sir dung phan mém Excel
vdo gidi cdc bdi todn vé quy ludt phdn phoz nhi thirc, quy ludt phan phoz Poisson
va quy ludt phdn phéi chudn thuéc hoc phan Ly thuyét xdc sudt va thong ké todn.
Pay dwoc coi nh la mot cong cu hé tro trong qud trinh gidi cdc bdi todn nay, gitip
cho viéc tinh toan dwoc thuc hién mot cach nhanh chong va chinh xac.

Tir khéa: Excel; xdc sudt; phdn phoi nhi thirc; phdn phéi Poisson; phdn phoi
chudn.

1. Giai bai toan vé quy luit phan phoi nhi thirc

Gia sir ta mudn giai bai toan sau:

Mot ntr cong nhan quan ly 12 may dét. Xac suit dé mdi may trong khoang thoi
gian t can dén su cham soc cta nir cong nhan la 1/3. Tinh xac suét dé:

a) Trong khoang thoi gian t c6 4 may can dén sy cham soc ciia nit cong nhan.

b) Trong khoang thdi gian t c6 nhiéu nhit 4 may can dén su chim soc cta nit cong
nhan.

¢) Trong khoang thdi gian t c¢6 it nhat 6 may can dén sy chim séc cua nit cong
nhan.

d) Trong khoang thdi gian t c6 tir 3 dén 7 may can dén su cham soc ciia nit cong
nhan.

Trudc hét, ta giai phan a) bang Excel nhu sau:

Buéc 1. Chon 6 ma ta mudn Excel xuét két qua.

Buwéce 2. Ta chon Formulas, sau do chon Insert Function.

(Hodc ta c6 thé chon ngay Insert Function bang cach an vao chir f, trén thanh
cu).

Buée 3. Sau khi ta bdm vao Insert Function, ctra sb insert function s& xuat hién.
Trong 6 Or select a category ta sé chon Statistical, sau d6 trong 6 Select a
function ta chon BINOM.DIST trong sé cac ham c6 san trong Excel.
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Insert Function ? >

Search for a function:

I'ype a brief description of what you want to do and then click Go
Go

Or select a gategory:  Statistical

Select a function:

AVERAGEIFS
BETA.DIST

| BETA.INV I
BINOM.DIST

BINOM.INV

CONFIDENCE.NORM

CONFIDENCE. T

BINOM.DIST(number_s, trials, probability_s,c lative)

Returns the individual term binomial distribution probability.

Help on this function I OK I Cancel

Budc 4. Sau khi r}hén OK, ctra s6 BINOM.DIST s& xuét hién dé ta cung cap cac
thong sO can thiét. Ta nhap 4 vao 6 Number_s, 12 vao 6 Trials, 1/3 vao 0
Probability_s va nhap false vao 6 Cumulative, sau d6 nhan OK.

{C:I ‘ : ind Bookt! -
L ] Home Insert Page Layout Formulas Data Seview View ABBYY FineReader 11
& Cut - A A
#a Copy * "
B I .t " 2 i T s ‘
ipboard Wit Align
BINOM.DIST - x « f~ =BINOM.DIST(4,12,1/3 false)
| A ! B, = : D E F G H I
1 Function Arguments ? X
; BINOM DIST
P Number_s 4 B - 4
5 Trials 12 o - 12
[ Probabllity_s 1/3 0% - 0.333333333
7 Cumulative false 5% -~ FALSE
8 : = 0.238446036
9 . Returns the individual term binomial distribution probability.
10
1 Cumulative |s a logical value: for the cumulative distribution function, use TRUE; for the
11 H probability mass function, use FALSE.
12 ;
13
14 | Formula result = 0.238446036
15; Help on this function OK Cancel

16 ! — T - T s

Ta thu dugc két qua sau:

=

Al v fe =BINOM.DIST(412,1/3 FALSE)

A B C D E F
1| 0238446036
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Tuc 1a xac xudt dé trong khoang thoi gian t c6 4 may can dén su chim séc cua nit
céng nhéan la 0,238446036.

Dé giai phan b), ta ciing thuc hién cac budc nhu phan a), chi khac & chd, & Budc
4, trong 0 Cumulative, thay vi nhap false, ta s¢ nhap true.

= Book1
& Cut
5 B ! —
BINOM.DIST v X " A =BINOM.DIST(4,12,1/3,true)
A B C D E F G H |
1 Function Arguments [4 X
§ BINOM DIST
4 Number s 4 -, - 4
5 Irials 12 S - 12
6 Probability_s 1/3 e = 0333333333
7 Cumulative true % = TRUE
8 - 0621520714
) Returns the Individual term binomidal distribution probabliity
19 Cumulative is a logical value: for the cumulative distribution function, use TRUE; for the
11 probability mass function, use FALSE
12
13
14 Formula result = 0.631520714
15 Help on this fundtion OK Cancel
16
Ta thu dugc két qua sau:
Al v fe =BINOM.DIST(4,12,1/3,TRUE)

C6 nghia 1a x4c suat dé trong khoang thoi gian t ¢6 nhiéu nhat 4 may can dén su
chdm soc cua nir cong nhan 1a 0,631520714.

Tiép theo, ta giai phan ¢). Tuong ty nhu phan b), ta tinh dwoc xac suat dé trong
khoang thoi gian t ¢6 nhiéu nhat 5 may can dén sy cham soc cia nit cong nhan 13
0,822277544. Tir d6, ta tinh duoc xac suat dé trong khoang thoi gian t c6 it nhét 6
may can dén su chdm soc cia nit cong nhan 1a 1-0,822277544 = 0,177722456.
Bay gio, ta giai phan d). Twong tu nhu phan b), ta tinh dugc:

- x4c suét dé trong khoang thoi gian t c6 nhiéu nhat 2 may can dén sy cham soc
cua nit cong nhan 1a 0,181122646;

- xac suét dé trong khoang thoi gian t ¢6 nhiu nhat 7 may can dén sy cham soc
cua nit cong nhan la 0,981241568.

Vay, xac sudt dé trong khoang thoi gian t ¢6 tir 3 dén 7 may can dén sy chiam soc
cua nit cong nhan la 0,981241568 -0,181122646 = 0,800118922.
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2. Giai bai toan vé quy luit phan phdi Poisson

Gia sir ta mudn giai bai toan sau:

O mot tram bom xdng binh quan mdi gid ¢6 12 xe may vao bom xang. Tinh xac
suat dé:

a) Trong mot gido nao dé co6 8 xe may vao bom xang.

b) Trong mot gio nao dé co6 dudi 9 xe may vao bom xang.

c) Trong vong 30 phdt nao d6 c6 hon 4 xe may vao bom xang.

d) Trong vong 30 phut nao do6 c6 tu 6 dén 10 xe may vao bom xing.

Dau tién, ta giai phan a) bang Excel theo cac budce nhu dudi day:

Buéc 1. Chon 6 ma ta mudn Excel xuét két qua.

Buwérce 2. Ta chon Formulas, sau do chon Insert Function.

(Hodc ta c6 thé chon ngay Insert Function bang cach an vao chit f, trén thanh

cu).

Buwée 3. Sau khi ta bam vao Insert Function, ctra so insert function s€ xuat hién.
Trong 6 Or select a category ta sé chon Statistical, sau do6 trong 6 Select a
function ta chon POISSON.DIST trong s6 cac ham c6 san trong Excel.

Insert Function ? >

Search for a function:

Type a brief description of what you want to do and then click Go
Go

Or select a category: Statistical

Select a function:
PERMUT

PROB

QUARTILE.EXC

QUARTILE.INC Ll
RANK.AVG

| RANK.EQ

POISSON.DIST (O, mean,cumulative)
Returns the Poisson distribution.

Help on this function ’ OK I Cancel

Budc 4. Sau khi nhan OK, cira s6 POISSON.DIST s& xut hién dé ta cung cép
cac thong so can thict. Ta nhap 8 vao 6 X, 12 vao 6 Mean va nhap false vao 0
Cumulative, sau d6 nhan OK.
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il s Book1 -

POISSON.DIST v X « f~ =POISSON.DIST(8,12,false)

, A | B8 C D E F G H |

1 Function Arguments ? X
B POISSON.DIST
: X 8 B = 8
4 =
5 Mean 12 Bl = 12
6 Cumulative false 5% = FALSE
7 = 0.065523285
8 | Returns the Polsson distribution.
9 Cumulative Is a logical value: for the cumulative Poisson probability, use TRUE; for the
10 Polsson probability mass function, use FALSE
11 |
12

Formula result = 0.065523285
13 . _
14 | Help on this function | OK : Cancel
15

Ta thu duoc két qua sau:

Al v fe  =POISSON.DIST(8,12,FALSE)
A B C D E F
1 | 0.065523285

2
Tirc 1a xac xuét dé trong mot gio nao d6 ¢6 8 xe méay vao bom xang 12 0,065523285.
Tlep theo, ta giai phan b). Luu ¥, vi quy luat phan phdi Poisson 1a quy luét phan
phdi ciia bién ngiu nhién roi rac nén cum tir “cé dudi 9 xe may vao bom xang” c6
nghia 13 “c6 it hon hodc bang 8 xe may vao bom xing”. Dé giai phan b), ta ciing
thue hién cac bude nhu phan a), chi khac & chd, & Budc 4, trong 6 Cumulative,
thay vi nhap false, ta s€ nhap true.
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L) g v Book1 -

POISSON.DIST v * & f« =POISSON.DIST(8,12,true)

| A B C D E F G H 1
1 | Function Arguments ? X
2 | POISSON.DIST
3
2 X 8 % - 8
B Mean 17 % = 12
6 Cumulative true % =~ TRUE
7 = 0.155027782
8 | Returns the Poisson distribution.
9 ! Cumulative is a logical value: for the cumulative Poisson probability, use TRUE; for the
10 Poisson probability mass function, use FALSE.
11 ‘
12 |
| Formula result = 0.155027782
13
14 | Help on this functi oK Cancel
15

Ta thu duoc két qua sau:

Al v fe  =POISSON.DIST(8,12, TRUE)
A B C D E F
1 | 0.155027782

2
Tuc 14 xac xudt dé trong mot gid nao dé co6 dudi 9 xe may vao bom xing 1a
0,155027782.
Pé giai phan c), trude hét, tuong ty nhu phan b), ta tinh dugc xac xuat dé trong
vong 30 phut nao d6 co it hon hodc bang 4 xe may vao bom xing 1a 0,2850565.
Luu ¥, dé thu dugc két qua nay, & Bude 4, ta nhip vao 6 Mean 1a 6 (vi binh quan
trong vong 30 phut co 12.(1/2) = 6 xe mdy vao bom xang). Tir do, ta tinh duoc

xac xuat dé trong vong 30 phit nao d6 co6 hon 4 xe may vao bom xing la
1-0,2850565 = 0,7149435.

Bay gio, ta giai phan d). Tuong tu nhu phan b), v6i luu ¥ nhap vao 6 Mean 1a 6,
ta tinh duoc:

- x4c xuét dé trong vong 30 phiit nao d6 c6 it hon hodc bing 5 xe may vao bom
xang 1a 0,445679641;

- x4c xuat dé trong vong 30 phut ndo d6 c6 it hon hoic bang 10 xe may vao bom
xang 1a 0,957379076.

Vay, xac sut dé trong vong 30 phut nao d6 co tir 6 dén 10 xe may vao bom xing
14 0,957379076 —0,445679641 = 0,511699435.
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2. Giai bai toan vé quy luat phan phéi chuan

Gia str ta mudn giai bai toan sau:

Nghién ctru chiéu cao ctia nhitng ngudi trudng thanh, ngudi ta nhan thdy rang chiéu
cao d6 tuan theo quy luat phan phéi chuan véi chiéu cao trung binh 12 175 cm va
d6 1éch tiéu chuén 1a 4 cm.

a) Tinh xac xuat dé mot nguoi truong thanh duoc chon ngiu nhién c6 chiéu cao
thap hon 180 cm.

b) Tinh x4c xuit dé mot ngudi trudng thanh duge chon ngiu nhién ¢ chiéu cao
trén 177 cm.

¢) Tinh xac xuat dé mot nguoi truong thanh duoc chon ngiu nhién cé chiéu cao tir
171 cm dén 181 cm.

Trudc hét, ta giai phan a) bang Excel nhu sau:

Buwéc 1. Chon 6 ma ta mudn Excel xuét két qua.

Buwéce 2. Ta chon Formulas, sau do chon Insert Function.

(Hodc ta c6 thé chon ngay Insert Function bang cach an vao chit f, trén thanh

cu).

Buwéc 3. Sau khi ta bam vao Insert Function, ctra so insert function s& xuat hién.
Trong 6 Or select a category ta sé chon Statistical, sau do trong 6 Select a
function ta chon NORM.DIST trong s6 cac ham cé san trong Excel.

Insert Function ? X

Search for a function:

Type a brief description of what you want to do and then click Go
Go

Or select a category: | Statistical ~

Select a function:

MODE.SNGL
NEGBINOM.DIST

NORM.INV |
NORM.S.DIST

NORM.S.INV

PEARSON

NORM.DIST (x,mean,standard_dev,cumulative)
Returns the normal distribution for the specified mean and standard deviation.

Help on this function Cancel

Buérc 4. Sau khi nhan OK, cira s6 NORM.DIST s& xuét hién dé ta cung cp cac
thong so can thi€t. Ta nhap 180 vao 6 X, 175 vao 6 Mean, 4 vao 0 Standard_dev
va nhap true vao 6 Cumulative, sau d6 nhan OK.
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NORM.DIST it x X =ENORM.DIST(180,175,4,true)

A B C D E F G H I
; Function Arguments ? >
3 NORM.DIST
R X 180 | - 180
5 Mean 175 = 175
S Standard_dev 4 =, : 4
8 Cumulative true (% =~ TRUE
Q » (L.894350226
10 Returms the nonmad distribution for the specified mean and standard deviation
11 Cumulative 14 s logicel value: for the ¢ mnulnhvr distribution function, use TRUE; for the
12 probability density function, use FALSE
13
14 | pormula result =  0.894350220
15
16 OK Cancel
17

Ta thu duogc két qua sau:
A2 v fe =NORM.DIST(180,175,4, TRUE)
0.894350226

Tuc 1a xac xuat dé mot nguoi trudng thanh duge chon ngiu nhién co chiéu cao
thép hon 180 cm 14 0,894350226.

Tiép theo ta giai phan b). Dau tién, tuong tu nhu phan a), ta tinh dugc xac xudt dé
mot nguol truong thanh duge chon ngau nhién co chiéu cao thip hon 177 cm 1a
0,691462461. Tir d0, ta tinh dugc xac xuat dé mot nguoi truong thanh duoc chon
ngiu nhién c6 chiéu cao trén 177 cm la:

1-0,691462461=0,308537539.

Bay gio ta giai phan c¢). Trude hét, twong tu nhu phan a), ta tinh dugc:

- x4c xuat dé mot ngudi trudng thanh duoc chon ngiu nhién c6 chiéu cao thap hon
171 cm la 0,158655254;

- x4c xuat dé mot ngudi truéng thanh duge chon ngau nhién co chiéu cao thép hon
181 cm 14 0,933192799.

Khi d6, xac xuat d¢ mot nguoi truong thanh duoc chon ngiu nhién c6 chiéu cao tir
171 cm dén 181 cm dugc tinh bang cach lay x4c xuat dé mot nguoi trudng thanh
dugc chon ngiu nhién c6 chiéu cao thip hon 181 cm trir di xac xudt dé mot ngudi
treong thanh duoc chon ngiu nhién ¢ chiéu cao thip hon 171 cm, cu thé x4c suat
can tim 1a:

0,933192799 —0,158655254 = 0, 774537545.
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3. Kétluan

4.

Bai viét da trinh bay cach sir dung phan mém Excel dé giai cac bai toan lién quan
dén cac quy luat phan phdi x4c suat thong dung: quy lut phan phdi nhi thic, quy
luat phan phdi Poisson va quy luat phan phdi chuan. Ta c6 thé van dung mot cach
linh hoat cac phuong phéap giai trén vao giai cac bai todn c6 dang twong ty bing
phan mém Excel.

TAI LIEU THAM KHAO
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[3] Nguyen Cao Vin, Tran Thai Ninh, Nguyen Thé Hé (2006), Bai tdp Xdc sudt
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CAC TiINH NANG MOI TRONG MICROSOFT EXCEL

2019 TREN WINDOWS

ThS. Tran Phwong Chi
Microsoft Excel 2019 d3 duogc cong bd va phat hanh vao cung véi
bd Microsoft Office vao ngay 24 thang 9 nam 2018 va hién da co
san cho nguoi ding Mac va Windows 10 dé mua ¢ tat ca cac khu
vuc. Microsoft Excel 2019 mang dén mot s6 diéu chinh va bb
sung, khong chi 1a sy d6i méi nang cap vé giao dién ma con 1a mot
loat nhitng tinh nang va cai tlen méi gitip nguoi dung dé dang hon
trong cong viéc tinh toan, phan tich, xtr Iy s6 liéu, 1én bao céo.
Microsoft Excel 2019 trong Office 2019, sé& cung cip cic cong cu mdi, cac kiéu
dir liéu, cac ham, cac cong cu dich va chinh sua, dd hoa chuyén dong, cac tinh
nang dé sir dung va nhiéu noi dung khac.
Vay cu thé Office Excel 2019 phién ban chinh thirc c6 gi mdi? Trong bai viét nay
t6i dé cap toi cac tinh nang méi trong MS Excel trén Windows.
Twr khoa: Office Excel 2019, tinh ndng, phién ban, trng dung.
1. Cac ham méi
1.1. Ham CONCAT:
e Cu phap: CONCAT(textl, [text2],...)
e Ham CONCAT: ndi hai hodc nhiéu chudi vin ban thanh mét chudi.
Ciing gidng nhu CONCATENATE nhung t6t hon, gan hon va hd trg tham chiéu
pham vi, ngoai tham chiéu 6.
1.2. Ham IFS:
e CU phap: =IFS([Something is Truel, Value if Truel,Something is True2,Value
if True2,Something is True3,Value if True3)
e Ham IFS: kiém tra xem mot hodc nhiéu diéu kién c6 duoc dap tng hay khong
va tra vé gia tri twong tmg véi diéu kién TRUE dau tién. IFS c6 thé thay thé nhiéu
cau lénh IF 1dng nhau va dé doc hon nhiéu véi nhiéu diéu kién.
V&i ham nay thi nhitng diéu kién duoc kiém tra theo thtr ty ma nguoi dung chi
dinh. Néu dugc thong qua, két qua s& duogc tra vé. Nguoi dung ciing co6 thé chi dinh
mot nguoi khac “lay tit ca” néu khong co didu kién nao duoc dap ung.
1.3. Ham MAXIFS:
e Cu phap: MAXIFS(max_range, criteria_rangel, criterial, [criteria_range2,
criteria2], ...)
e Ham MAXIFS: tra vé gia tri lon nhét trong vung dir liéu dugc chon khi théa man
mot bd dicu kién hodc tiéu chi nhét dinh,
Ham moi ndy sé tra vé gia tri 16n nhat giira cac 6 duoc chi dinh boi mot tap hop
céc diéu kién hodc tiéu chi da cho.
1.4. Ham MINIFS:
e Cu phéap: MINIFS(min_range, criteria_rangel, criterial, [criteria_range2,
criteria2], ...)
e Ham MINIFS: tra vé gia tri nho nhét trong vung dir liéu dugc chon khi théa man
mot bd dicu kién hodc tiéu chi nhét dinh,
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Tuong tr nhu MAXIFS nhung MINIFES s& tra vé gia tri toi thiéu gitta cac 6 duoc
chi dinh béi mot tap hop cac diu kién hodc tiéu chi nhét dinh.
1.5. Ham SWITCH:
Panh gia mot biéu thire dwa vao danh sach cac gia tri theo thir ty va tra vé két
qua phu hop dau tién, néu khong c6 két qua phu hop, két qua tra vé s& 1a ELSE.
e Cu phap: =SWITCH(Value to switch, Value to match1l...[2-126], Value to return
if there's a match1l...[2-126], Value to return if there's no match)
e Ham SWITCH danh gia mot gia tri (duoc goi la biéu thirc) dua vao danh sach
C4c gid tri va tra vé két qua tuong ng voi gid tri tim thiy dau tién. Néu khong tim
thay, gi4 tri mac dinh tiiy chon c6 thé dugc tra vé.
1.6. Ham TEXTJOIN:
e Cu phap: =TEXTJOIN(delimiter, ignore_empty, textl, [text2], ...)
e Ham TEXTJOIN két hop vin ban tir nhiéu vung hodc chu01 ddng thoi bao gdm
dau phan cach ma nguoi dung chi dinh giita mdi gia tri van ban s& duoc két hop.
Ham két hop vin ban tir nhiéu ving khac nhau va mdi muc s& duoc phan tach bang
nhitng ddu ma ngudi ding chi dinh.
2. Biéu dd méi
2.1. Biéu do ban do
Nguoi dung c6 thé tao biéu dd ban dd dé tién so sanh gia tri va mic do hién thi
danh muc theo ttirng khu vuc dia ly. Nguoi dung nén sir dung ching khi nguoi dung
c6 khu vuc dia ly trong dit li€u cua minh. Vi du trong quéc gia, khu vuc, quéan,
tinh, thanh phé, tiéu bang hodc theo ma buu chinh.
Dé thuc hién nguoi dung tao biéu dd nguoi dung hiy vao Insert > chon dir liéu
trong bang thong ké va chon Recommended Chart.

Hinh 1. Recommended Chart

am

Map chart by Value

.................................

2.2. Biéu dd hinh phéu
Biéu d6 hinh phéu hién thi gi tri trén nhiéu giai doan trong mét quy trinh. Vi du
ngudi dung co thé sir dung loai biéu dd nay dé hién thi s6 luong trién vong ban
hang & timg giai doan trong mot “dwdng 6ng” ban hang. Thong thuong thi cac
gi4 tri s& giam dan, giéng hinh cai phéu.
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Hinh 2. Biéu dd hinh phéu

Sales Pipeline
= Qualified prospects

Qualified prospects 425

Needs analysis 200 Needs analysis _

Price quotes 150

Negotiations 100 Price quotes _

Closed sales 90
Negotiations -
Closed sales -

3. Hinh 4nh trwe quan
3.1. Chén biéu twgng
Nguoi ding co thé chén biéu twong vao tai lidu ciia minh. Ngudi dung c6 thé xoay,
t6 mau va doi kich ¢& anh ma khong 1am mat di chat luong hinh anh.
Chon Insert > Icon > Chon mét biéu twong, roi chon Insert. Chén nhiéu biéu tugng
cung luc bang cach chon timg biéu twong trude khi bAm Insert. Ngudi dung ¢ thé
xoay, t6 mau va doi kich ¢& biéu tuong.

Hinh 3. Hop thoai Insert Icons, Models

File Draw  Page layout Formulas Data Reviev

= @ Shapes v 5 SmartArt

_ " - \ﬁ Icons a+ Screenshot
PivotTable Recommended Table Pictures
v PivotTables v (@ 3D Models v
Tables lllustrations

Hinh 4. Man hinh Insert Icons

Ingert lcons

i Search results for “art”

=/ ® % R @ A FfE E™
BB > ¢ d O o @ o ™
PP N RV SR

m Suncel
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3.2. Chen mé hinh 3D
Nguoi dung co thé chén mo hinh 3D dé xem tit ca cac goc canh cua hinh anh. Sir
dung 3D dé tang tac dong truc quan va sang tao, co thé xoay mé hinh d6 360 do.
Chon Insert > 3D Models > Chon mot mé hinh, rdi chon Insert. Chén nhiéu md
hinh cung lic bang cach chon tirng mo hinh trudc khi bAm Insert.

Hinh 5. Man hinh Insert 3D Models

Online 3D Models

Khi 6, xuat hién thé 3D Models cho phép ngudi sir dung chinh stra, xoay cac
gbc to1 360 do.
Hinh 6. Man hinh hiéu chinh 3D Models

4. Hiéu trng viét tay

4.1 Hiéu wng viét tay

Nguoi dung cé thé trinh bay y tuéng mot cach thu huat bang cach st dung bt kim
loai va cac hiéu ing viét tay nhu cau vong, thién ha, dung nham, dai dwong, vang,
bac cung nhiéu hiéu tmg khac.
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Hinh 7. Cac hiéu tng viét tay

Hiéu 'ng
LWMHR

o
AP SEATN

Hinh 8. Céc cong cu hiéu &ng viét tay

File Home  Insent Draw fage Layowt  Formutas Dats Revew  View  Developer Help

> 4 = N I N s €9
« £ .y ! vV v " I
Select Draw with Eraser Lasso L ] v v Add Inkto Inkto "
Touch Sedact L Pen v Shape Math Help
Tools Pen

Comen Help
|

Nguoi ding co thé viét hodc phac thao y tuong bang hoa tiét but chi mai cia MS
Excel, tao bo but ca nhan phi hop véi nhu ciu va ghi nhd bo bt ciia d6 trong MS
Excel.
4.2. Chén cong thirc Toan hoc

Hinh 9. Man hinh tao cong thirc toan hoc

A B ¢ o £ F a H | ! K [ M N o F 0 B
1 m.
: ( Question 20: Chimg minh; = (2, + %1.‘ 3 poCh A==
3 3 . [ B in “ v+l
‘ { .
I Question 21: Giai phwrong winh: 3yx =1 +myx+1=21x" -1
’ - 1
' - = 3 1
' 1 0 2]
r ; 1 x|2 |1

Question 22: Tinh: | 13 1! “
n | S - |

1 - - _l “j

Viéc nhap phuong trinh todn hoc di dé dang hon rat nhiéu khi
chon Insert > Equation > nhp cong thic toan hoc. Néu ngudi dung c6 thiét bj cam
g thi c6 thé sir dung ngdn tay hoic stylus cam tng dé viét cong thirc toan hoc
bang tay, roi Excel s& chuyén d6i cong thirc d6 thanh vian ban. Néu khong co thiét
bi cam Gng thi ngudi dung st dung chudt dé tao cong thirc.

5. Hop tac trong thoi gian thuc

Nguoi ding sé thay thay doi trong khi dang chinh stra mét file Excel duoc chia sé
v6i ngudi khac, trong mét file s& nhidu ngudi chinh sira file va mdi nguoi s& cd
mot mau véi tén riéng khac nhau. Cu thé 1a khi ai d6 thuc hién cong vi¢c nhu nhap
dir liéu vao 6 trong file Excel d6 thi s& ¢ nhiing thay d6i s& xuét hién.

Nhiing file kiéu nay thudng dung cho nhom, dé khi chinh sira thong tin thi tién hon
12 mdi ngudi 1 file roi chinh sira va lai giri cho nhau dé xem, bdm Share & goc
phai dé chia sé file dén OneDrive hodc phuong thirc chia sé khéc.
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Hinh 10. Tinh nang Share

6. Power Query
MS Excel 2019 cai tién Get and Transform sang thuc hién Power Query. Véi
Power Query (con dugc goi 1a Get and Transform trong Excel), ngudi dung c6 thé
nhap hodc két ndi véi dir liéu ngoai, roi dinh hinh dir liéu d6, vi du: loai bo cot,
thay doi kiéu dir liéu hoic phdi bang theo cach thirc dap vmg nhu cau cia ngudi
dung. Sau d6, nguoi ding co thé tai truy van ctia minh vao Excel dé tao biéu d6 va
bao cao. Pinh ky, nguoi dung c6 thé 1am méi dir lidu dé cap nhat dir lidu.
C6 bon giai doan dé str dung Power Query.

Hinh 11. Bon giai doan dé sir dung Power Query

@ Két ni @ Bién déi @ K&t hop Tai u@ Téi
P ie A8
O By BE 8

1) Kétndi: Thyc hign két ndi v6i dir lidu trén dam may, trén mot dich vy hogc
trén thiét bi. Nguoi dung c6 thé str Power Query nhdp vao mot ngudn dir liéu duy
nhat, chang han nhu s6 lam viéc Excel hodc vao nhiéu co s& dit liéu, nguon cap dir
liéu hodc dich vu nam rai rac trén dam may. Ngudn dit lidu bao gém dir licu tir
Web, tép, co so¢ dit liu trong s6 1am viéc hién tai. Vi Power Query, sau d6 nguoi
dung c6 thé tap hop tat ca cac ngudn dir liéu d6 bang cach st dung cac phuong
phap chuyén ddi va két hop doc dao cua riéng minh dé phat hién thong tin chuyén
siu ma nguodi dung sé khong nhin thdy néu khong. Sau khi nhap, nguoi ding c6
thé 1am méi dit liéu dé bo sung, thay ddi va x6a khoi nguon dir liéu bén ngoai.
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Hinh 12. Hop thoai Get Data

— [} From Text/csv [® Recent Sources

i ﬁ‘, From Web [_-‘ Existing Connections
Get
Data = B From Table/Range
’j From File >
D
‘ {~] From Database >
™
t-- From Azure %
-

From Power Bl dataset

{ N From Online Services  ~

ﬁ From Other Sources >

2) Chuyén d6i: Dinh hinh dir lidu dé dap ing nhu cau cta nguoi dung, trong khi
ngudn ban dau van khong thay doi.
Chuyén doi dit liéu c6 nghia 1a stra doi né theo mot cach nao d6 dé dap Gng céac
yéu cau phan tich dir liéu cua ngudi dung. Vi du: nguoi dung co thé loai bo cot,
thay d6i kiéu dir liéu hoic loc hang. Mdi thao tac trong sd ndy 13 mot chuyén ddi
dir liéu. Quy trinh 4p dung chuyén doi (va két hop) nay cho mot hoic nhiéu tap dir
liéu con dugce goi la dinh hinh dir liéu.
Power Query sir dung mot cira s6 chuyén dung goi 13 cira s6 trinh soan thao Power
Query tao diéu kién va hién thi chuyén ddi dir liéu. Ngudi dung c6 thé mé trinh
soan thao Power Query béng cach chon khoi chay trinh soan thao truy van tir 1énh
lay dit liéu.

Hinh 13. Hop thoai truy vén

n Home Transtarm Add Column e
p=s T2 Properte I H r 1 o Dats Type Text * m Mew Saurce =
5 "} advanced Eakor » il W Use First Row At Headers = Recert Sources
Co1e & fAefeerh Choose  Remowe Redue Soin Group Comnme
Lo laba. o Bd yhann clymery ¢ Rewe Cokann + Iy v ) Replace Valoes
= Table TransformColumrs{e~Duphcates Column
o M. Tickes wmbol ~ ~  Cooepany v GICS Sector
= PROPERTIES
ADT . ¥ o2 A
ALS TR
B AET
- L130
- < o ¢ APPLILD STEPS
LAY
ArO
L1
AL ercased Te
L]
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2) Két hop: Tich hop dit liéu tir nhiéu nguén dé ¢ duge dang xem duy nhét
vao dir liéu. Nguoi dung co thé két hop nhiéu truy vén trong s6 lam viéc Excel clia
minh bang cach nbi hodc mo rong céc truy van do.

Hinh 14. Hop thoai hop, ndi va mé rong truy van

EEES e B T
1 1 1 4 1 4
o T T s L s 1.5 2 2 2 5 2 5
3 3 3
| J
~
A B C D -
1 1 1 null
2 2 2 null A B C D
P o DA e T
nu
S 5 null 5 £ 2 2 >
3) Tai: Hoan thanh truy van cua nguoi dung va tai né vao trang tinh hodac moé

hinh dit li¢u va dinh ky lam md&i né.
Hinh 15. Man hinh giao dién truy van

C6 hai cach chinh dé tai truy van vao so 1am viéc ctia ngudi diung:

e Tir vi trinh soan thao Power Query, ngudi ding c6 thé str dung cac 1énh Close
and Load trong nhém Close trén thé File.

e Tir nhom Query ngudi dung c6 thé bam chudt phai vao mét truy van va chon
Load.

Ngoai ra MS Excel 2019 con cai tién thém nhiéu tinh nang khac nhau gitp nguoi
dung lya chon chinh xac nhiing 6 mudn chon, viéc nay s& gitp ngudi dung bo chon
nhimng 6 sai khi chon nhiéu 6 cing lac, bam Ctrl va click vao 6 muon bo chon.
Dinh dang gié tri van ban duéi dang sb hodc chi s, gitip nguoi dung trinh bay dir
liéu véi dinh dang hép din hon. MS Excel 2019 ¢6 thé chon chinh xac dir liéu, tao
Slicer chon nhiéu muc, PivotTable OLAP hoat dong nhanh hon, con cai tién
thém PivotTable, cap nhat Power Pivot, xuat ban 1én Power B, thém Hiéu tng
muc méi, chén md hinh 3D va chuyén d6i biéu twong SVG thanh hinh dang. ...
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TAI LIEU THAM KHAO:
[1] https://support.microsoft.com/vi-vn/office/c%C3%B3-g%C3%AC-
M%E1%BB%9Bi-trong-excel-2019-for-windows-5a201203-1155-4055-82a5-
82bf0994631f
[2] https://business-letters.com/nhung-tinh-nang-noi-bat-tren-microsoft-office-
2019/
[3] https://vi.gadget-info.com/best-new-features-microsoft-office-2019
[4] https://support.microsoft.com/vi-vn/office/c%C3%B3-g%C3%AC-
m%E1%BB%9Bi-trong-office-2019-5077cbbe-0d94-44cc-b30e-654e37629b0c
[5] https://quantrimang.com/cac-tinh-nang-moi-nhat-cua-office-2019-154265
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MOT SO UNG DUNG CUA CHATGPT

TS.Lé Bich Phuong

Khoa Khoa hoc Co bén, Truwong Pai hoc Mé - Dia chdt, 18 Pho Vién, Ha Ni
Email: lebichphuong@humg.edu.vn; Tel: 0988782112

Tém tit. Trong thoi dai cong nghé ngay nay, gido duc dai hoc khong ngung
tim kiém nhitng phwong phdp va cong cu méi dé ndng cao chat lwong dao tao. Mot
trong nhitng xu hieéng dang chii ¥ la sy két hop giita tri tué nhdn tao va gido duc,
trong doé g dung ChatGPT tré thanh mét cong cu manh mé. Bai viét nay dé cdp
dén van dé dé. Cy thé la mét sé iing dung ciia ChatGPT doi véi sinh vién va gidang
vién.

Tw khoa: ChatGPT, giao duc dai hoc

1. Giéi thiéu chung

ChatGPT Ia mdt cong cu manh mé dya trén Tri tu¢ Nhan tao (Al), dugc thiét ké
dé cung cap hd tro va twong tac ngdn ngit tu nhién cho ca sinh vién va giang vién.
Véi kha nang ty hoc va hiéu ngon ngit ty nhién, ChatGPT c6 thé dong vai tro 1a
mot tro 1y thong minh trong qua trinh hoc tap va giang day.

Déi v6i sinh vién, ChatGPT mang lai su thuan tién va linh hoat trong viéc tim kiém
thong tin, giai ddp cAu hoi va nhan dugc tu van hoc thuat. Vi giang vién, ChatGPT
13 mét cong cu hitu ich dé tao ra ndi dung giang day, cung cap thong tin va giai
dap cau hoi cho sinh vién. N¢ ciing hd tro trong viée danh gia bai tip va bai kiém
tra, gitip ndng cao chét luong giang day va twong tac voi sinh vién.

Véi su linh hoat va tiém nang cua minh, ChatGPT htra hen mé ra mot loat cac co
hoi méi trong viée cai thién qua trinh hoc tap va giang day trong moi truong dai
hoc.

2. No¢i dung

2.1. Mt s6 &rng dung ciia ChatGPT ddi vé6i sinh vién

2.1.1. Tw van hoc tap

ChatGPT c6 kha ning tuong tac v6i sinh vién, gitp ho tim hiéu va giai quyet van
dé lién quan dén noi dung hoc tép. Tinh kha dung 24/7 cua ChatGPT cung cap su
linh hoat cho sinh vién dé hoi dap moi luc, moi noi.

Kha nang twong tac vai sinh vién:

- ChatGPT dugc thiét ké de hiéu va phan h01 theo ngdn ngtr ty nhién, gitp tao ra
mot trai nghiém twong tac gibng nhu giao tiép gitra con ngudi.

- Kha ning tuong tac ndy cho phép sinh vién dit cau hoi, yéu cau giai dap, va
tham chi thao luan v&i ChatGPT Vé cac van dé lién quan dén ndi dung hoc tap.
HG tro tim hiéu va giai quyét van dé:

- ChatGPT c6 kha nang cung cap thong tin va giai dap vé cac van dé lién quan
dén nodi dung hoc tap, tir kién thirc co ban dén cac chii dé chuyén sau.

- Sinh vién c6 thé tan dung sy thong minh nhan tao ciia ChatGPT dé hiéu rd hon
vé cac khai niém kho khin va giai quyét van dé mot cach hiéu qua.
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Tinh kha dung 24/7:

- Tinh kha dung lién tuc 24/7 ctia ChatGPT tao ra su linh hoat cho sinh vién khi
ho can su hd trg hodc mudn tim hiéu thém vé cac chu dé cu thé.

- Sinh vién c6 thé truy cap va tuong tac voi ChatGPT bat ky luc nao, khong phu
thudc vao gio hoc hodc khu vuc dia 1y, gitip ho quan 1y thoi gian hoc tap theo cach
linh hoat va thuan tién.

Tom lai, kha nang tuong tac va tinh kha dung lién tyc cua ChatGPT dong vai tro
quan trong trong viéc cung cap hd trg hoc tap da dang va linh hoat cho sinh vién,
gitip ho ndm bit thong tin va giai quyét vin dé moi lic, moi noi.

2.1.2 H6 trg nghién ctru

Vi kha ning xtr Iy ngon ngir ty nhién, ChatGPT c6 thé cung cap thong tin nhanh
chong va hd trg nghién ctru cho sinh vién. Sinh vién c6 thé dat cau hoi vé tai liéu,
kién thirc chuyén nganh va nhan duoc cau tra 1oi chinh xéc.

Kha nang xir ly ngon ngir tw nhién:

- ChatGPT st dung mé hinh ngdn ngit ty nhién, gitip n6 hiéu va san xuat vin
ban mot cach ty nhién, giong nhu cach con ngudi twong tac vdi ngdn ngi.

- Piéu nay giup ChatGPT hiéu va dap ung cac cau hoi va yéu cau cuia sinh vién
mot cach hi¢u qua, tao ra trai nghiém tuong tac sinh dong.

Cung cap thong tin nhanh chéng:

- Kha ning xt Iy ngén ngit ty nhién ctia ChatGPT cho phép nd truy xuét va tong
hop thong tin nhanh chéng tir nguén di liéu 16n.

- Sinh vién c6 thé nhanh choéng dat cau héi va nhan dugc cau tra 101, gitp ho tiét
kiém thoi gian trong qua trinh nghién ctru.

Hb tro nghién ciru chuyén nganh:

- ChatGPT khong chi cung cép thong tin co ban ma con hd tro véi kién thirc
chuyén nganh.

- Sinh vién c6 thé dat cau hoi lién quan dén tai liéu, nghién ciru méi nhét, hay
tham chi 1a van dé chuyén sau trong linh vuc hoc cua ho, va nhan dugc thong tin
chi tiét va chinh xac.

Cau tra 1oi chinh xac:

- Do kha nang xtr ly ngoén ngir ty nhién va dir liéu 16n, ChatGPT c6 kha nang
cung cip cau tra 10i chinh x4c va day du cho cac cau hoi cta sinh vién.

- Diéu nay gilip sinh vién tin tuéng vao thong tin ma ho nhan dugc tir ChatGPT
va st dung né nhu mot ngudn tai nguyén dang tin cdy trong qua trinh hoc tap va
nghién curu.

Kha niang xir 1y ngdén ngit ty nhién ciia ChatGPT khong chi ting cuong toc do
nghién cru ma con cung cap su hidu qua va chinh xac, giup sinh vién tiép can
thong tin mot cach thuan ti€n va nhanh chong trong qua trinh hoc tap cua ho.
2.1.3. Phat trién k¥ nang giao tiép

ChatGPT khong chi gitip sinh vién ren ky nang giao tiép tiéng Anh ma con thuc
day kha ning hiéu va st dung ngdn ngit chinh xac théng qua cac cudc trd chuyén
tuong tac.
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Phén ndy tip trung vao vai trd cuia ChatGPT trong viéc rén k¥ ning giao tiép tiéng
Anh va thuc day kha ning hiéu va st dung ngdn ngit chinh xac thong qua cudc tro
chuyén tuong tac.

Reén ky niing giao tiép tiéng Anh:

- ChatGPT c6 kha nang twong tac voi nguoi su dung bang ngdn nglr ty nhién,
gitip sinh vién rén luyén va phat trién k¥ ning giao tiép tiéng Anh ctia ho.

- Viéc tham gia vao céc cugc tro chuyén véi ChatGPT giup sinh vién trai nghiém
va 4p dung ngdn ngir trong cac tinh hudng thuc té, cai thién sy ty tin khi néi va
viét bang tiéng Anh.

Thic diy kha ning hiéu ngon ngir:

- Trong qua trinh twong tac, sinh vién phai hiéu cdu hoi ciia ChatGPT va ndi
dung cua ciu tra 10i, tir d6 thuc day kha nang hiéu ngon ngir va ngir canh.

- Céc cudc tro chuyén véi ChatGPT c6 thé bao gom ca cac khia canh van hoa,
ngdn ngir hai hudc, va ngdn ngir sang tao, gitp sinh vién nim bat cach sir dung
ngon ngit theo c4c hinh thirc khac nhau.

Str dung ngon ngir chinh xac:

- Pé hiéu va duoc hiéu boi ChatGPT, sinh vién can st dung ngén ngir chinh xac
va rd rang.

- Viéc thuc hanh st dung ngén ngir chinh xac trong cac cudc tro chuyén voi
ChatGPT giup sinh vién cai thién vé ngir phap, tir vung va ciu trac cau.

Twong tac tw nhién:

- ChatGPT tao ra mot moi truong twong tac ty nhién, gitp sinh vién khong chi
hoc ngdn ngit ma con hoc cach sir dung ngdn ngir trong cac tinh hudng thyc té va
da dang.

- Viéc nay c6 thé cai thién kha nang cua sinh vién khi tham gia vao cac cugc thao
luan, bai giang, hoic giao tiép trong moi truong 1am viée quoc té.

ChatGPT khong chi 1a mét cong cu hd trg viéc rén k¥ ning giao tiép tiéng Anh ma
con 1a mot ngudn tai nguyén hiru ich dé thuc day kha nang hiéu va str dung ngén
ngit chinh xac trong méi trudng hoc tip va giao tiép hang ngay.

2.2 Mt s6 img dung ciia ChatGPT ddi véi giang vién

2.2.1. Lép hoc 4o

ChatGPT c6 thé hd trg giang vién trong vi¢c tao ra 16p hoc 4o, twong tac véi sinh
vién, va giai dap thac mac cia ho, tao ra méi truong hoc tap truc tuyén chan thuc
hon. Phan nay tip trung vao kha nang ty dong danh gia va cung cap phan héi cua
hé théng, dic biét 1a vé k§ ning viét cua sinh vién.

Tw dong danh gia:

- H¢ théng st dung tri tu¢ nhan tao dé tu dong danh gia bai viét cta sinh vién.
Diéu nay bao gém viéc phan tich ngit phap, ciu trac cau, tir vung, va c6 thé tham
chi 14 logic va cau tric y.

- Qua trinh ty dong danh gia nay gitp tiét kiém thoi gian va cong sirc so voi viée
danh gia thu cong, dff)ng thoi tao ra sy minh bach va khach quan trong qua trinh
danh gia bai viét.
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Phan hoi tw dong:

- Sau khi danh gia, hé thong c6 kha nang cung cap phan hoi ty dong véi chi tiét
vé cac diém manh va diém yéu cia bai viét.

- Phan hoi nay khong chi giup sinh vién hiéu rd hon vé nhiing khia canh can cai
thién ma con cung cip goi ¥ cu thé dé ho co thé thyuc hién nhitng stra doi can thiét.
Cai thién ky ning ngon ngir:

- Viéc nhan dugc phan hoi tir hé thong gitip sinh vién nhanh chéng nhéan biét va
hiéu 3 vé cac vin dé ngdn ngit cu thé trong bai viét cia ho.

- Sinh vién c6 thé cai thién tir vung, ngit phap, va cau trac cau thong qua viée
doc va ap dung phan hoi.

Cai thién logic trong bai viét:

- Ngoai cac yéu td ngdn ngir, hé thdng ciling co6 thé danh gia logic va ciu trac y
trong bai viét.

- Phan hdi vé logic giup sinh vién phat trién k¥ ning suy luan trong viéc trinh
bay ¥ kién va quan diém.

Kha nang ty dong danh gia va cung cap phan hoi cta hé thong khong chi hd tro
sinh vién cai thién ky nang viét ctia ho ma con tao ra mot qua trinh hoc tap co tinh
tuong tac va chi tiét, nang cao chat luong bai viét va sy hiéu biét cua sinh vién vé
ngon ngit va logic.

2..2.2. Tao ngi dung

Gi4o vién c6 thé stir dung ChatGPT dé tao ndi dung giang day, bai giang, va bai
kiém tra, giam b6t ganh ning cong viéc va ting tinh sang tao trong qua trinh giang
day.

Tao ndi dung giang day:

- ChatGPT c6 kha ning tao ndi dung chat lugng va cung cap thong tin day dua vé
nhiéu chi d¢ khéc nhau.

- Gi4o vién c6 thé st dung ChatGPT dé tao bai giang mai, dac biét l1a trong cac
linh vuc can sy cap nhat lién tuc Ve thong tin m&i nhu khoa hoc, cong nghé¢, hay
xu hudng trong nganh.

Tao bai giang:

- ChatGPT c6 kha ning tao bai giang dua trén thong tin tir nhiéu ngudn, gitp
gido vién t6 chirc va trinh bay ndi dung mot cach c6 to chirc va hap dan.

- Gi4o vién c6 thé tan dung su sang tao ciia ChatGPT dé tao ra bai giang doc dao
va phu hop véi nhu ciu cu thé cua sinh vién.

Tao bai kiém tra:

- ChatGPT c6 thé gitip gido vién tao bai kiém tra v&i cac cau hoi da dang va phirc
tap.

- Bai kiém tra tao ra tir ChatGPT c6 thé cung cip d6 da dang va kho khian, giup
danh gia niang lyc va hiéu biét cua sinh vién mot cach chi tiét va toan dién.

Giam bét ganh nang cong viéc:

- St dung ChatGPT giup giam ap luc cong viéc cia gido vién, ddc bi¢t 1a trong
viéc tao ndi dung va bai giang mai.

- Gio vién c6 thé tan dung thoi gian va nang lyc cua minh dé tuong tac voi sinh
vién, thuc day sy hiéu biét va giai quyét thic mic ca nhan.
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Tang tinh sang tao:

- ChatGPT mang lai yéu t6 sang tao cho gido vién khi tao ndi dung méi va phéat
trién bai giang.

- Viéc st dung cong nghé gitp gido vién mé rong pham vi y tudng va thach thirc
su sang tao trong qua trinh gidng day.
Viéc st dung ChatGPT trong gido duc giip gidm ganh nang cong viéc cho gido
vién, dong thoi thuc day tinh sang tao va sy da dang trong qua trinh giang day.
3. Két luén

ChatGPT khong chi la mot cong cu hd tro gido duc ma con mo ra nhiéu kha nang
moi trong qud trinh dao tao dai hoc. Sy két hop gitra tri tu¢ nhan tao va gido duc
mo ra canh ctra cho mdt tuong lai gido duc sang tao va hiéu qua.

Maic du tng dung cua ChatGPT trong gido duc dai hoc mang lai nhiéu loi ich,
nhung ciing dit ra nhirng thach thirc vé an toan thong tin va chat lwong ndi dung.
Can c6 nhiing bién phap chit ché dé dam bao rang thong tin duoc cung cap la
chinh xac va an toan cho ca sinh vién va giang vién.
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XU HUONG CONG VIEC NGANH KHOA HQOC DU LIEU

TRONG KINH TE VA KINH DOANH
ThS. Tran Thi Thu Ngén

Tém tit: Ngay nay, véi sw phdt trién virgt bdc ciia cong nghé thong tin va s6
hoéa dir liéu, nganh Khoa hoc Dir liéu (Data Science) da noi lén nhu mot trung tam
quan trong ciia cudc cich mang so. Nganh nay di tao ra nhiing tién bo dang ké
trong viéc xir 1) va phan tich dir liéu, tir @6 mang lai théng tin bé ich va hé tro
quyét dinh dang ké cho cdc linh viee da dang nhw kinh doanh, y té, tai chinh va
nhiéu linh vuec khéc. Khoa hoc dir liéu trong kinh té va kinh doanh dang la nganh
hoc “hot” trong thoi dai cach mang cong nghiép 4.0 hién nay, khi nén kinh té vd
ca xd héi sé c6 nhitng thay doi tich cuc theo hwéng chuyén doi sé va nén kinh té
thdng minh.

Tw khéa: Khoa hoc dit li¢u (Data Science - DS), Khoa hoc dir li¢u trong kinh té
va kinh doanh (Data Science in Economics and Business — DSEB)

1. Thue trang dién bién nganh Khoa hoc dir liéu

Nganh hoc Khoa hoc dit lidu huéng dén viéc giup sinh vién c6 kién thic vé
viéc xay dung va trién khai cac giai phap cho bai toan lién quan dén dit liéu.
Céc ndi dung chinh ciia nganh hoc nay bao gdm:

« Toan hoc: Pai sb tuyén tinh, xac suit, théng ké, tinh toan sb hoc.

o Khoa hoc may tinh: Phat trién phén mém, co s& dit liéu, cac thuat toan
dé giai quyét van dé dir licu.

o« Triét hoc va ly thuyét: Vi Khoa hoc dir liéu lién quan dén viéc rat ra
thong tin tir di lidu, nganh nay ciing can nhiing kién thirc vé triét hoc va
ly thuyét.

Cac sinh vién hoc Khoa hoc dir liéu sé dugc trang bi cac kién thirc co ban vé
khoa hoc may tinh, toan hoc va ly thuyét. Ho sé dugc dao tao dé co kha nang
phan tich dir liéu mdt cach chinh xac va hi¢u qua, giai quyet cac van dé lién
quan dén dir liéu, phat trién cac mo hinh thudt toan va trién khai cac giai phap
cho doanh nghiép.

Trong thoi gian qua, Khoa hoc dir liéu da tr6 thanh mot trong nhiing nganh co6
su phat trién rat nhanh chong trén toan thé gigi. Cac cong ty, t6 chirc va doanh
nghiép déu dang tim kiém cac chuyén gia Khoa hoc dir liéu dé giai quyét cac
van dé lién quan dén dit lidu cua minh. Piéu nay lam cho nganh Khoa hoc dir
li¢u tré thanh mdgt trong nhiing linh vuc c6 nhu cau cao Ve nhén lyc.

Tai Viét Nam, nganh Khoa hoc dir liéu cling dang phat trién rit manh m&. Theo
bao céo cua VietnamWorks, sb luong cac cong viéc li€n quan dén dir lidu da
ting 25% so véi cung ky nam trude. Cac cong ty va té chicc nhu VNG, FPT,
VinGroup,... da c6 su dau tu manh vao nganh nay va tao ra nhiéu co hoi viée
lam cho céac chuyén gia Khoa hoc dir li¢u.
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2. Ung dung ciia Khoa hoc dir liéu trong kinh té va kinh doanh

Khoa hoc dir 1iéu da tré thanh mot cong cu rat hitu ich trong viéc giip doanh
nghiép phan tich va tdi vu hoéa hoat dong ctia minh. Duéi dy 1a cac ing dung
ctia Khoa hoc dir liéu trong kinh té va kinh doanh:

2.1. Phan tich dir liéu khach hang

Trong thot dai k¥ thuét s6 hién nay, viéc s& hittu va phan tich dir li¢u khach hang
1a rat quan trong dbi voi cac doanh nghiép, gitip cho ho ¢6 nhiing quyét dinh kinh
doanh chinh xac va hiu qua. Khoa hoc dir li¢u cung cap cho cac doanh nghiép cac
cong cu dé phan tich thong tin khach hang va hiéu rd hon vé nhu ciu cua ho.
Cong cu phan tich dir liéu cho phép cac doanh nghiép thu thap, phan tich va hiéu
dugc cac dir licu lién quan dén khach hang. Nhiing dir liéu nay bao g6m thong tin
vé san pham ma khach hang da mua, lich sir tim kiém va mua siam truc tuyén,
tuong tac cua khach hang trén mang xa hoi, v.v. Cac cong cu phan tich dir li¢u
cling gitp cac doanh nghiép theo doi cac xu hudng va thoéi quen tiéu dung ctua
khach hang, ciing nhu danh gia cac danh gia va phan hoi cta khach hang vé san
pham va dich vu ciia cong ty.

Tu nhitng dit lidu thu thap duoc, cac doanh nghiép c6 thé dinh hinh chién lugc
kinh doanh cta minh. Vi thong tin vé nhu cau va mong doi ctia khach hang, cac
doanh nghiép c6 thé tdi wu héa san pham hoic dich vu ciia minh dé dap ing nhu
cau cua khach hang. Ho c6 thé phat trién cac chién lugc tiép thi hodc giam gia dé
thu hat khach hang méi hodc giit chan khach hang hién tai. Piéu quan trong 1 cac
doanh nghiép c6 thé ting tinh canh tranh ctia minh va tao ra gia tri cho khach hang
bﬁng cach t6i wu hoa san phém va dich vu ctia minh.

Céc cong cu phan tich dit liéu ciing gitip ting ning suat lao dong trong cac doanh
nghiép. Tt viéc tr dong hoéa quy trinh phan tich dit liéu, cac nhan vién c6 thé danh
thoi gian dé tap trung vao cac nhiém vu khac. Pong thoi, cac doanh nghiép c6 thé
st dung céac cong cu phén tich dir liéu dé theo ddi va danh gia ning suit ciia nhan
vién, tir 6 tim ra cac cach dé ting ning sut lao dong va cai thién hiéu suit lam
viéc cua nhan vién.

2.2. T6i wu héa quan 1y kho

Trong thoi dai hién nay, viéc quan 1y kho hang cia cac doanh nghi¢p 1a mot trong
nhing van dé duogc quan tim cao bdi su phire tap va kho khin ctia qué trinh nay.
Tuy nhién, khoa hoc dir liéu da giup cho cac doanh nghiép t6i uu hoa quan 1y kho
bang cach du doan nhu cu ctia khach hang va st dung cac thuat toan dé quan 1y
sO lwong hang ton kho.

Khoa hoc dir liéu 1a mgt linh vyre rit méi trong nganh cong nghiép va kinh té, dugc
dinh nghia 14 viéc img dung cac phuong phép, thuat toan va cong cu dé phan tich
va xir 1y dit liéu 16n, tir 36 dua ra nhitng quyét dinh thong minh va c6 tinh chinh
X&c cao.

Céc doanh nghiép hién nay thudng st dung kho dit liéu 16n dé luu trir thong tin vé
cac san pham, khach hang va cac giao dich lién quan dén kho. Vi luong dit liéu
16n nhu vy, viée xir 1y va phan tich dit liéu dé dua ra quyét dinh 1a mot thach thirc
16n d6i véi cac doanh nghiép.
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Tuy nhién, v6i sy phat trién cua khoa hoc dit liéu, cac doanh nghiép co thé 4 ap dung
cac k¥ thuat va cong nghé nhu may hoc va tri tué nhan tao de du doan nhu cau cua
khach hang. Cac thuét toan nay s& phan tich cac dir liéu vé lich st mua hang cta
khach hang, gitp cac doanh nghiép xac dinh dugc muc do nhu cau cta khach hang
trong twong lai va diéu chinh sb lugng hang ton kho cho phu hop.

Viée sur dung khoa hoc dir liéu giiip cho cac doanh nghi€p co thé téi uu hoa viée
quan 1y kho bang cach giam thleu chi phi cua viéc bao quan hang ton kho, dong
thoi ting hiéu qua san xuit va tiét kiém thoi gian. Ngoai ra, viée st dung khoa hoc
dir liéu con gitip cac doanh nghiép c6 thé ting cuong quy trinh quan 1y va theo ddi
hang t6n kho, giam thiéu céc sai sot va rui ro trong viéc quan 1y kho.

2.3. Phat hién gian lan

Khoa hoc di liéu dugc coi 1a mot trong nhitng cong nghé phét trién nhanh nhat
thoi dai hién nay, v6i kha nang xt 1y cac dir liéu 16n va phén tich thong tin linh
hoat. Vao thot dlem hién tai, khoa hoc dit liéu da duoc dp dung rong réi trong nhiéu
linh vuc, bao gom ca hoat dong kinh doanh ciia cac doanh nghiép.

Céac doanh nghiép ngay nay dang phai ddi mat véi nhidu nguy co va rii ro lién
quan dén hanh vi gian 1an cua khach hang hodc cic bén lién quan khac. Dé giai
quyét van dé nay, khoa hoc dit liéu c6 thé gitip cic doanh nghiép phat hién ra cac
hanh vi gian 1an va giam thiéu rdi ro trong hoat dong kinh doanh.

Bing cach phan tich dir li€u tir cac giao dich va hanh vi ctia khach hang, khoa hoc
dir liéu c6 thé tim ra cac hanh vi dang ngd va chdng lai cac gian 1an. Céc cong ty
c6 thé sir dung cac thuat toan phuc tap dé tim kiém cdc mo hinh va xu hudng bat
thuong trong cac giao dich va hanh vi cua khéach hang. Khi cac hanh vi nay duoc
phat hi¢n, cac cong ty co thé 1ap tc thyc hién cac bién phap dé ngan chan hoat
dong gian lan.

2.4. Du doan phéan tich thj truong

Khoa hoc dir liéu la mot linh vye nghién ctru va tmg dung cac phuong phap, ky
thuat, cong nghé dé thu thap, xt 1y, phan tich va tim kiém thong tin tir cac ngudn
dwr liéu khac nhau. Puogc st dung rong rai trong nhiéu linh vuc, khoa hoc dit liéu
dang tro thanh mot cong cu hd trg quan trong cho cac doanh nghiép trong viée
quan 1y va phat trién kinh doanh.

Cac doanh nghiép hién nay dang d6i mat véi nhidu thach thire trong viéc quan 1y
va phat trién san pham cua minh. Mt trong nhing van de chinh do6 1a lam the nao
dé du doan xu hudng thi truong va dua ra quyét dinh vé gia ca va phat trién san
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pham méi. Dé giai quyét van dé nay, khoa hoc dit liéu 13 mot giai phap ti wu cho
cac doanh nghiép.

Bang cach phan tich dir lidu tir cac nguén khéc nhau, vi du nhu cac bao cédo tai
chinh cia cdac cong ty canh tranh, dir liéu vé hanh vi mua hang cua khach hang, dir
ligu vé xu hudng va gia ca cua thi truong, cac doanh nghiép c6 thé tim hiéu r hon
vé thi truong va dua ra quyét dinh thong minh vé chién luoc kinh doanh ctia minh.

3. Xu huwéng phat trién nganh Khoa hoc dir liéu

Trong nim 2024, nganh Khoa hoc dit liéu s& tiép tuc phat trién khong ngirng. Duéi
day 1a mot s6 xu hudng quan trong trong nam téi:

3.1. Data Science trong cham soc sirc khée

Nganh cham séc sirc khoe sap trd thanh mot trong nhing linh vie ma Khoa hoc
dir liéu déng vai tro quan trong trong viéc cai thién chat luong chim s6c6 strc khoe
ctia bénh nhan. Cac céng nghé Khoa hoc dit liéu ¢ thé duoc sir dung dé giup céac
nha cung cép cham soc suc khde phat hién va diéu tri cac bénh tat mot cach hiéu
quéa hon. N¢ ciing ¢6 thé gitp trong viéc phan tich dit liéu vé thudc va dwa ra cac
khuyén nghi pht hop dé gitip bénh nhan dé& dang hon trong viéc quan 1y bénh cia
minh.

3.2. Cac Cong Ty Thué Nhiéu Nha Phén Tich Dir Liéu Hon

Nhirng cong ty va t6 chirc dang tang cudng dau tu vao phan tich dir liéu, do d6 ho
can nhiéu chuyén gia Khoa hoc dir liéu hon dé giai quyét cac van dé dir liéu phuc
tap. Do d6, cac cong ty sé tiép tuc thué nhidu nhan vién chuyén nghiép hon dé phat
trién céac giai phap dir liéu cho ho.
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Nén kinh té va ca xa hoi s& c6 nhirng thay ddi tich cuc theo huéng chuyén doi sb
va nén kinh té théng minh.

3.3. Pap wng nén kinh té so

Thé gi6i dang trai qua cudc cach mang cong nghiép lan thir tu. Sau cudc cach mang
cong nghiép 1an thir ba véi dic trung 1a may tinh va két ndi internet toan cau cach
mang cong nghiép 1an thir tw 13 cach mang cta chuyén dbi sd, cong nghé sd, va tri
tué nhén tao (Al).

Theo xu huong tat yéu, nén kinh té hién dai da va dang chuyén sang nén kinh té
s6, nén san Xuat thong minh, khi cong nghé sb va tri tué nhén tao di vao moi linh
vuce cua kinh té va kinh doanh.

Céc linh vyc nhu Dt li¢u 16n — Big data, Tri tu¢ nhan tao — Al, Internet van vat —
[oT, Pi¢n toan dam may — Cloud computing, va Khoa hoc dir li¢éu — Data Science
(DS), 12 nén tang k§y thuat ctia nén kinh té thong minh nay.

Dir liéu trong x4 hoi hién dai 1a vo cing 16n, khong thé thu thap va xt 1y bang
phuong phép truyén théng.

Trang forbes.com, vao thang 5/2018 da udc tinh trén thé gidi c6 3,7 ti ngudi ding
internet, mdi ngay c6 5 ti lugt tim kiém trén mang; Trong mot phit ngudi dung
chia sé gan 30 nghin 4anh trén Snapchat, gan 50 nghin anh trén Instagram, nira triéu
tweet trén twitter, 16 triéu tin nhan SMS, hon 4 triéu lugt xem Youtube.

Du bao nim 2019 s nguoi dung email s€ 1a 2,9 ti, va lugng thong tin trao doi sé
lién tyc tang nhanh. DPdi véi hoat dong kinh té va kinh doanh, luong dit liéu nhu
vy vira 1a ngudn tai nguyén vo gia, vira 1a thach thirc trong viée xir Iy dé tim ra
nhitng thong tin hiru hiéu, tao ra gia tri gia tang.

Dit liéu trong nén kinh té hién dai 1a dir liéu phi truyén thng, phi cdu trac. Ting
btlrc anh, doan am thanh, doan van ban, dong trao ddi, hanh dong “thich” ctia nguoi
dung déu 1a cac dir liéu co gia tri, déu 12 nguon tai nguyén can khai thac.

Nhirng thong tin s& dugc chuyen d6i thanh dang s6, dé tir d6 trich xuit cac thong
tin tiém 4n sau hon, c6 thé phan tich, du bao, dua ra cac chinh sach phu hop, dua
ra cac quyet dinh chinh xac kip thoi. Khoa hoc dit li¢u (Data Science - DS) 1a su
giao thoa ctia ba linh vyc: Toan va théng ké — Khoa hoc may tinh — Chuyén nganh
st dung DS (kinh té, kinh doanh, y té, sinh hoc,.. ).

Khoa hoc dir lidu trong kinh té va kinh doanh (Data Science in Economics and
Business — DSEB) 14 linh vyuc rat rong clia khoa hoc dir liéu, khi no tdc dong t6i
moi hoat dong san Xuét kinh doanh, moi quyét dinh trong nén kinh té sb.

Cac nguon dir liéu trong nén kinh té s6 duogc thu thip lién tuc, va pham vi bao phu
toan cau, khong bi gidi han boi khong gian va thoi gian nhu trude day. DSEB giup
dua ra nhiing quyét dinh nhanh chéng, khoa hoc, mang lai 1¢i ich 16n nhat.
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Phén tich Con ngudri quyét dinh

Md o (descriptive)
Diu gi d3 xay ral

Chin doén (diagnostic)
Sao gl nhu viy?

B — e D
Dy doan (predictive)

Ditu gi st xay ral

Quyét dinh

HA try
quyét dinh
OB xult (Prescriptive)
Phai lam gi, lim thé nio?
Ty ding
quyét dinh

Ngudn: Gartner, 2013.
Lwoc dd vin dung khoa hoc dir liéu trong viéc ra quyét dinh
3.4. Co hoi viéc lam cao

La mot linh vyc hién dai, DSEB dang dugc rat nhiéu don vi, doanh nghiép quan
tam. Ciing vi 14 linh viuc méi, chua c6 cudc khao sat chinh thirc vé nhu cdu nhan
lyc cia nganh nay.

Tuy nhién, da c6 nhiéu cong ty hoat dong trong linh vuc kinh doanh s, khai thac
thong tin tir hé thong dit liéu 16n, nhu: Cong ty RTA (Real Time Analytics), Finn
Group, Cong ty ICONIC, Téng cong ty Dich vu sé Viettel, Cong ty IZI Solution.
Céc doanh nghiép d nhan thirc dugc su chuyén doi va phét trién caa linh virc khoa
hoc dir lidu.

Bén canh do, cac ngén hang ciing dang tich cuc chuyén d6i thanh ngan hang s6
hoa. Cac hé thong nhu thanh phd thong minh, truong dai hoc thong minh da dan
tr¢ thanh hién thue. Tét ca cac thuc thé trén déu can mot ngudn nhan lyc rat 16n
nganh Khoa hoc dir 1iéu n6i chung, va cu thé hon 1a Khoa hoc dit liéu trong Kinh
té va kinh doanh.

Theo tinh toan ciia IBM (ngudn: forbes.com, 13/5/2017) thi trong giai doan dén
nam 2020, hang ndm, nhu cau nhan lyc Khoa hoc dit liéu tang 28%, nhu cau nhan
luc c6 trinh d6 Thac si, Tién si tang 39%.

Diéu dic biét la trong linh vyc Khoa hoc dir liéu nhan lyc nir chiém dén 49%, nghia
la co héi viée [am chon nam va nit khong khac bi¢t nhau.

Thong tin cu thé vé udc tinh tang trudng theo cac vi tri lam viée ¢ thé xem trong
bang dudi day:
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Bang 1: Dy tinh mic ting nhu cAu nhan lwc vé DS trong cic nganh theo vi
tri lam viéc.

Cham
Dich Tai ) soc sire
Nganh vu qhmqh Che Thong k‘hoe Ban 1é
Vi trilam vige | CUYEN [ vaBao | tao gty | vatre |
: ’ nganh | hiém (%) giap
(%) (%) XH
(%)
Data- nguoi  ra | g 17 16 10 6 6
quyét dinh
P?an tich chuc 23 34 9 5 8 4
nang
Phat trién hé thong a1 14 14 10 5 3
Data
Phan tich s ligu | 34 25 9 6 7 3
Phan tich s0 licu va | 5 23 12 10 6 4
phéan tich nang cao
Quan 1y phan tich | 21 41 9 9 6 3

(Nguon:https://www.forbes.com/sites/louiscolumbus/2017/05/13/ibm-predicts-
demand-for-data-scientists-will-soar-28-by-2020/#7e8021d7e3bd )

3.5. Thu nhip cao nhit trong linh vue kinh té

Khoa hoc dir li€u 1a linh vyc thuoc nhém c6 thu nhép cao nhét trong linh vyc kinh
té, cling c6 thoi gian tim duoc viée 1am phu hop rat ngin. Tinh toan cua IBM cho
thay tai thi truong My, thoi gian tim dugc viéc 1am phu hop 12 43 dén 50 ngay.
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Tién lvong va thoi gian tim duoc viée 1am phu hop theo trang forbes.com duoc

cho trong Bang 2.

Bang 2: Thoi gian tim dwge viée lam phit hop va tién lwong ciia mét s6 vi tri
chuyén mén vé Khoa hoc dir liéu

Phat

Data P,han trién | Phan Rhan Quan
C s e ra tich n , o« | tich ly
Vi tri lam viéc ) , hé tichso | . "
: ’ quyet | chirc théne | licu nang | phan
dinh | ning £ M cao tich

Data

Thot gian tim dugc vige
trung binh (ngay)

Murc tién luong
(USD/nam)

48 40 50 38 46 43

91.467 | 69.162 | 78.553 | 69.949 | 94.576 | 10.591

Nguon:https:/www.forbes.com/sites/louiscolumbus/2017/05/13/ibm-predicts-
demand-for-data-scientists-will-soar-28-by-2020/#7e8021d7e3bd
3.6. Nganh hoc méi tai Viét Nam

Hién nay, tat ca cdc nudc tién tién trén thé gidi déu dao tao Khoa hoc dit lidu (DS)
va Khoa hoc dir liéu trong Kinh té va Kinh doanh (DSEB). Tai My c6 trén 100
truong dai hoc dao tao vé DS va DSEB ¢ trinh d6 cr nhan, thac sy va tién sy.
DSEB tai cac trudng dai hoc 16n déu trang bi cac cong cu cha yéu cho ngudi hoc
nhu: Ngon ngir Python, Ngon ngir R, SQL, RapidMiner. Excel, Spark..., cung cac
ky nang phan tich s6 liéu nhu Théng ké, Kinh té lugng. .., cac kién thirc vé Kinh
té va kinh doanh.

Nguoi hoc duge dao tao k§ nang sur dung thanh thao cac ngdn ngir chuyén dung:
R, Python, SQL, thu thap va xur ly dir liéu cau tric va phi cau trac, k¥ nang quan
tri, tong hop, trich xuat dir liéu, khai thac thong tin, phat hién xu hudéng tiém an,
tri thirc mai trong dir lidu.

Hoc tap vé linh vyuc niy ngay tir biy gio sé& dem lai két qua day trién vong véi
ngudi hoc. Pau tu cho linh vuc nay cung la dinh hudng quan trong cta xd hoi hién
dai, khong thé thiéu cho su phat trién ctia mdi qudc gia, mdi nén kinh té, va Viét
Nam chic chan s& khong dimg ngoai dinh hudng nay.

4. Chwong trinh Khoa hoc may tinh va dir liéu trong kinh té va kinh doanh
tai trwong Dai hoc Ngoai thuwong

4.1. X4y dung chuwong trinh vé tinh Khoa hoc dir liéu trong kinh té va kinh
doanh

Tai truong Pai Hoc Ngoai Thuong, do ddc thu chwa co cac nganh dao tao ve cong

nghé va khoa hoc tu nhién, viéc trién khai mét chuong trinh dao tao vé khoa hoc
dit liéu la rat kho khan. Bat dau tw nam 2021, FTU da bat dau tuyén sinh va dao
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tao chuwong trinh vé tinh khoa hoc dir lidu trong kinh té kinh doanh. Muc tiéu ciia
chwong trinh la:

(1) Pao tao sinh vién kinh té kinh doanh ¢ ky nang dé lam viée duwoc & cdc vi tri
vée phdn tich kinh doanh, phan tich dir liéu va cao hon la nha khoa hoc dir liéu;,
(2) Chudn bi nguon lyc gidng vién dé xdy dung chwong trinh ddo tao vé khoa hoc
dit liéu trong kinh té kinh doanh tai FTU.

Mbi khoa hoc 1a mét khoa hoc tap trung, ngén han (4-5 thang) cung cép mot cai
nhin khai quat vé nhitng khai niém va thuc hanh trong khoa hoc dit liéu. tinh cho
dén thoi diém nay di t6 chire duoc 6 khoa hoc.

Sau khi hoan thanh khoa hoc, hoc vién s& dugc trang bi nhitng kién thirc, k¥ ning
thuc tién dé bat dau mot sy nghiép day hira hen trong nganh khoa hoc dir liéu.
DPong thoi, nguoi hoc ciling s& dugc trang bi mot nén tang viing chic dé tham gia
vao cac linh vyc chuyén sdu hon nhu Hoc may, Tri tu¢ nhan tao, Tri tu¢ kinh doanh
va Quan 1y co s¢ dir licu.

Chuong trinh téng thé bao gom 5 hoc phan:

e Toan cao cap

e Ly thuyet xdc sudt va thong ké todan

e Cosodirliéu

e Ldp trinh cho phdn tich dii liéu va tinh toan khoa hoc

e Phdn tich nang cao trong kinh té va kinh doanh

Trong d6, 2 hoc phan Toan cao cap va Ly thuyét xac suat va thong ké toan 1a 2
hoc phan sinh vién/hoc vién di tich liiy hodc dang theo hoc trong chwong trinh
dao tao dai hoc va s& tich lity trude khi bé giang khoa hoc. Pay ciing 1a diéu kién
tién quyét dbi véi cac sinh vién/hoc vién mudn ding ky tham gia chuong trinh.
Bén canh d6, hoc vién can hoan thanh bai danh gid nang luc dau vao, duoc lua
chon tham gia khéa hoc va can hoan thanh hoc phi dé duoc chinh thirc cong nhan
trang tuyeén.

Ba hoc phan con lai s& dugc giang day trong khuén khé mot khoa hoc kéo dai trong
vong 12 tuan. M&i hoc phan s& dugc tinh twong duong 3 tin chi trong chuong trinh
dao tao dai hoc.

QUYEN LOI KHI THAM GIA

Vé chitng nhén hoc tip

o Khi tham gia Khoa hoc, sinh vién/hoc vién s€ dugc nhan chiing nhan hoan
thanh khoa hoc v¢ tinh dugc phé duyét va ky boi Hi¢u truong Truong Pai
hoc Ngoai thuong va kém theo bang diém.

« DPuoc quyén kich hoat Certificate of Achievement trén hé théng Microsoft
Learn.

o Daic biét, sinh vién Ngoai thuong khi tham gia chuong trinh hoc: S€ dugc
cong nhan tin chi hai hoc phan Co sé dit liéu va Lap trinh cho tinh toan
khoa hoc va phan tich dir liéu vao chuong trinh dao tao chinh quy ma ban
than dang theo hoc;

Vé trdi nghiém hoc tip
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« €6 co hoi duge hoc tap tir cac chuyén gia ¢ nhiéu kinh nghiém trong
nganh.

e Duoc thuc hanh lam viéc voi dir liéu thuc té tir nhiing doanh nghiép 16n la
d6i tac cua chuong trinh.

4.2. Xay dung chwong trinh Khoa hoc may tinh va dir liéu trong kinh té va
kinh doanh tai trwong Pai hoc Ngoai thwong

Chuong trinh Ctr nhan Khoa hoc May tinh va Dit liéu trong Kinh té — Kinh doanh
tai Trudong Dai hoc Ngoai thuong dugc thiét ké nham muc dich cung cip cho sinh
vién nhirng kién thirc, k¥ ning lién nganh; trang bi cho sinh vién nhitng hiéu biét
siu sac vé may tinh, cdng nghé, phan tich dir liéu, nguyén tac kinh té va chién lugc
kinh doanh. Su két hop doc dao giira cac nganh nay s& dap tng duoc nhu cau cua
thi trueong viéc 1am hién dai va xu thé phat trién trong thoi dai cach mang cong
nghiép.

Chuong trinh 14 sy két hop giao thoa giita cac linh vuc khoa hoc may tinh, cong
nghé, khoa hoc dir liéu, kinh té va kinh doanh. Bang cach trau ddi bo ki ning linh
hoat, sinh vién s& duoc trang bi dé giai quyét nhirng thach thac phic tap trong céc
nganh khac nhau. Chuong trinh nham muc dich thuc day tu duy phan bién, kha
nang giai quyét van dé va giao tiép hiéu qua, dam bao sinh vién tét nghiép co thé
tham gia dong gop co6 y nghia ¢ moi truong kinh doanh ngay cang nang dong va
canh tranh.

MUC TIEU CHUONG TRINH PAO TAO

Chuong trinh ctr nhan Khoa hoc mdy tinh va dit liéu trong kinh té — kinh doanh 1a
chuong trinh ddo tao dinh hudéng tmg dung nham cung cap ngudn nhan lyc chat
lugng cao voi kién thirc nén tang vé khoa hoc may tinh, khoa hoc dir li¢u va kinh
té — kinh doanh; tich hop véi kién thirc, k¥ nang lién nganh, ciing nhu chuyén siu
trong cac linh vuc phat trién phan mém, phan tich dir liéu kinh té — kinh doanh,
lanh dao va quan 1y kinh té — kinh doanh, cong nghé va cac linh vuc lién quan
khac.

Sinh vién t6t nghiép c6 tu duy phan bién va kha ning d6i méi sang tao, tu duy
chién lugce, nang lyc lanh dao, kha nang ung dung nhimg cong ngh¢ tién tién trong
phat trién phan mém, phén tich dir liéu vao viéc phat hién va giai quyét cac van dé
phat sinh trong hoat dong kinh té — kinh doanh. Sinh vién tot nghiép ciing c0 nang
lyc tu chu va trach nhiém, kha nang l1am vi¢c ddc 1ap va kha nang hoc tap subt doi.
CO HOI VIEC LAM VA KHA NANG HQC TAP NANG CAO SAU KHI
TOT NGHIEP

(1) Chuyén gia/chuyén vién cong ngh¢ may tinh (Computer Technologist) nhu lap
trinh vién, chuyén gia/chuyén vién phat trién phan mém, ung dung web, di dong;
chuyén gia/chuyén vién phan tich thiét ké hé thong thong tin, .

(2) Céc nha quan 1y, diéu phdi du an, cac td chirc/doanh nghiép cong nghé thong
tin
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(3) Chuyén gia/chuyén vién phén tich dit liéu kinh t& — kinh doanh (Economics
and Business Data Analyst)

(4) Cac nha nghién ctru, nha tu van, giang vién trong linh vyc may tinh, cong
nghé thong tin, dir liéu va kinh té — kinh doanh

PHUONG PHAP HQC TAP

Sinh vién can tang cuong kha nang tu hoc, tu nghién ctru, tu doc tai liéu, lam
viéc nhém trude khi dén 16p;

Sinh vién tir xdy dung cho minh mot tién do hoc tip riéng phu hop, déng thoi phai
thay d6i cach hoc theo hudng coi trong su kham pha, dam mé hoc thuat; Hoc cach
thire di toi su hiéu biét; Hoc cach tu hoc; Hoc k¥ ning thyc hanh va thai do thuc
tién trong nghé nghiép; Hoc phong cach doc l1ap, sang tao, linh hoat trong nhan
thirc va hanh dong;

Sinh vién phai biét két hop viéc str dung cac thiét bi cong nghé hién dai, kha
nang ngoai ngr, tin hoc dé hd tro hoc tap.

Pic biét 13, thong qua cac hoc phan ap dung phuong phép giang day lay sinh vién
lam trung tAm nhu “Hoc theo tinh hudéng — Case study”, “Mé phong —
Simulations”, “Hoc tap theo du an- PBL: Project-based Learning”, sinh vién tiép
can tri thirc thong qua viéc chii dong kham pha nhitng thach thirc va van dé trong
thuc tién kinh doanh, dit cAu hdi, khao sat cac phuong an, lya chon va quyét dinh
phuong an tdi wu, phan tich danh gia hiéu qua, tir 46 tu duy mo rong cho cac van
dé twong tu hodc lién quan.

SU CAN THIET MO NGANH PAO TAO KHOA HQOC MAY TiNH TAI
TRUONG PAI HOC NGOAI THUONG

Thit nhat, phat trién dao tao nganh Khoa hoc may tinh 13 can thiét dé dap (mg nhu
cau ngudn nhan lyc vé nganh nay ting manh trong thé ky 21. Nganh KHMT dang
1a nganh hang dau duogc cac cong ty, tap doan 16n cua Viét Nam va trén thé gidi
tim kiém nhan tai.

Tht hai, thuc té cac truong dai hoc Viét Nam dang mo rong manh linh vuc dao tao
Khoa hoc may tinh va dit liéu nhung c6 rat it trudng dao tao chuyén sau vé tng
dung Khoa hoc may tinh va dit liéu trong Kinh té va Kinh doanh.
Thur ba, vi¢c phat trién linh vuc khoa hoc dir liéu va cong ngh¢, trong tam 1a phat
trién nganh KHMT, chuong trinh dio tao KHMT & DL trong kinh té va kinh doanh
1a phut hop véi Chién luoc phat trién trudng Dai hoc Ngoai thuong giai doan 2021
— 2030, tam nhin dén 2040 ban hanh kém theo Nghi quyét s6 35/NQ — HDT ngay
17/12/2021 ctia Hoi dong truong Truong Pai hoc Ngoai thuong.

Thir tu, ké hoach phat trién doi ngli giang vién cing nhu xay dung cac diéu kién
vé co s& vat chat, hop tac qudc té va nghién ctru khoa hoc ctia Nha truong trong
linh viuc Khoa hoc may tinh va khoa hoc dit liéu 1 kha thi dé dap tmg cac diéu
kién mé nganh Khoa hoc may tinh, chuong trinh dao tao cir nhan Khoa hoc may
tinh va khoa hoc dir li€u trong kinh té va kinh doanh.

Thir nam, két qua khao sat nhu cau dao tao nhan luc chuyén nganh Khoa hoc May
tinh da cho thay nhing dinh hudng phat trién Khoa hoc may tinh va dir liéu trong
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kinh té: kinh doanh phu hop v6i nhu cau cua thi truong dong thoi phat huy duoc
cac thé manh von c6 cia Truong Pai hoc Ngoai thuong.
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