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PHAN TiCH CAC YEU TO ANH HUGNG BEN Y BINH NGHI VIEC
COA NHAN VIEN: TIEP CAN TU M3 HINH HOC MAY VA HAM Y
QUAN TRI CHO DOANH NGHIEP VIET NAM

VO THI KIM LIEN, NGUYEN NGOG KHANH2, DUONG THI HIEN THANH?

Toém tat

Nghién ctru &p dung céc phuong phép hoc may tién tién: Support Vector Machine, Gradient Boosting,
Logistic Regression, Random Forest va Deep Learning dé phén tich cac yéu té dnh hudng dén quyét
dinh nghi viéc ctia nhan vién. Két qua phéan tich dinh ltong cho thdy, mé hinh Gradient Boosting dat
hiéu suét can bang nhét véi chi s6 F1-Score cho nhém “Nghi viéc” la 42%. Théng qua phuong phéap
Tri tué nhan tao cé thé dién gidi va biéu d6 SHAP. nghién ctru xac dinh cac yéu té cé téc déng manh
nhét dén y dinh nghi viéc gém: Cap d6 quyén chon ¢é phiéu, Tinh trang lam thém gi¢, S6 céng ty da
lam viéc va Sy hai Iong v&i méi truong.

T khéa: Dy bao nghi viéc, ham y quan tri, hoc may

ANALYZING FACTORS INFLUENCING EMPLOYEES’ TURNOVER [INTENTION:
AMACHINE LEARNINGAPPROACHAND MANAGERIAL IMPLICATIONS FORVIETNAMESE
ENTERPRISES

Summary

This study applies advanced machine learning methods: Support Vector Machine, Gradient Boosting,
Logistic Regression, Random Forest, and Deep Learning, to analyze the factors influencing
employees’ turnover decisions. Quantitative analysis results reveal that the Gradient Boosting model
achieves the most balanced performance, with an F1-score of 42% for the “Resignation” group. Using
interpretable artificial intelligence techniques and SHAP visualization, the study identifies the most
influential factors affecting turnover intention, including stock option level, overtime status, number of

companies previously worked for, and satisfaction with the work environment.

Keywords: Turnover prediction, managerial implications, machine learning
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GIOI THIEU

Ty 1é nghi viéc cao dang la mot thach thirc Ion tai
thi trwong lao déng Viét Nam, gay ra chi phi dang ké
va anh huwéng tiéu cwc dén van hoa doanh nghiép,
v&i xu hwdng ngay cang gia tang trong cac nganh
thdm dung lao dong va cbng nghé cao (Gallup,
2024). Nhan thdy cac phwong phap truyén théng
nhw khao sat va mé hinh hdi quy tuyén tinh thudng
khoéng ndm bét dwoc cac mdi quan hé phi tuyén tinh
phtrc tap, nghién cru nay ap dung khoa hoc dir liéu
va hoc may dé xay dwng cac mé hinh dy bao voi
dd chinh xac cao hon (Fallucchi va cong sw, 2020)
organisational aspects and people management. In
recent years, attention has increasingly been paid to
human resources (HR. Cu thé, nghién ctru sé: (1) Xay
dwng va so sanh hiéu suét ctia 5 md hinh hoc may;
(2) Ap dung k¥ thuat lwa chon d&c trwung va SMOTE
(Synthetic Minority Over-sampling Technique) dé xir

ly di¥ liéu; (3) St dung phwong phap SHAP (Shapley
Additive exPlanations) d& dién giai mé hinh hoat
dong tét nhat, tv do xac dinh va lvong hdéa mirc do
anh hwédng cla tirng yéu tb, lam co s& dé xuét cac
ham y quan tri thwce tién.

CO SO'LY THUYET VA MO HiNH NGHIEN cUru

Co s& ly thuyét

Y dinh nghi viéc 1a mét trong nhitng cha dé dwoc
nghién cru nhiéu nhét trong Iinh vwc quan tri nhan sw
va hanh vi té chirc. Ly thuyét kinh dién cta (Mobley,
1977) da chi ra réng, sw khong hai long trong cong
viéc la tién dé dan dén y dinh va hanh vi nghi viéc. Cac
nghién ctu truyén théng da xac dinh nhiéu yéu té tac
doéng thudc vé ca nhan, cong viéc va td chire, nhw sy
can bang cong viéc-cudc sbng (Rani va coognj sw,
2023), cang thang (Lin va cong sw, 2024), hay co’ hdi
phat trién (De Cassia va cong sw, 2022). Tuy nhién,

"ThS., 2 PGS, TS., ® TS. Truong Pai hoc Md - Bia chét; Email: vuthikimlien@humg.edu.vn

Tap chi Kinh té - Tai chinh, ky 2 thang 11/2025| 99



@ NGHIEN CUU - TRAO DOI

HINH 1: MO HINH NGHIEN CU'U BE XUAT

Tinh trang lam thém gio

Thu nhép hang thang

¥ dinh nghivige ‘

Tong s6 ndm lam viéc

‘ Cép dd cong viec
‘ Mire d6 hai long cong viée

Ngudn: Nhém téc gia dé xuat

BANG 1: KET QUA MO HINH TU DU LIEU GOC

STT Mé hinh Accuracy|Precision|Recall [F1-Score
1 (Ssu\mc;rt Vector Machine 0.90 087|027 0.41
2 |Logistic Regression (LG) 0.90 0.68| 0.40 0.50
3 |Gradient Boosting (GB) 0.89 0.64] 0.29 0.40
4 |Random Forest (RF) 0.87 0.50| 0.06 0.1
5 |Deep Learning (DL) 0.86 0.45( 0.35 0.40

Ngudn: Tinh toan cta nhém téc gid

cac phwong phap hdi quy tuyén tinh truyén théng gap
kho khan trong viéc ndm bat cac mdi quan hé phi
tuyén tinh phire tap. Do do, xu hwéng ap dung hoc
may (ML) d& dw bao nghi viéc da phat trién manh mé.

Nghién ctru ctia Marin Diaz va cong s (2023) di
sau vao trng dung phwong phap Tri tué nhén tao co
thé dién giai (XAl) trong viéc xac dinh kha nang luan
chuyén nhan vién va dwa ra cac gidi phap dwa trén
dir liéu dé giadi quyét van dé phirc tap nay. Tuong tu,
nghién ctu ciia Nguyé&n Thi Thu Thao (2024), ciing
chi ra LR 1&8 mé hinh té6i wu nhd kha ndng dw doan
chinh xac va dé dién giai.

Hwéng nghién clru thlr hai tap trung vao giai
quyét cac thach thire k¥ thuat, chi yéu la van d& mét
can bang di lieu (sb nguoi nghi viéc ludn it hon sb
nguwoi & lai). Ky thuat SMOTE dwoc ap dung réng
réi dé cai thién kha nang nhan dién 16p thiéu sb cla
mo hinh (Anda va cong sw, 2024). Nghién clru cla
Baydili va Tasci (2025) da d& xuat mot hé théng két
hop mé hinh Transformer va SHAP dé cung cép céac
giai thich minh bach, cho thay cac yéu té6 nhuw Mdc
d6 hai long cong viéc va Sé ndm lam viéc véi quan ly
hién tai cé anh hwéng I&n nhat. Tai Viét Nam, Luong
Tien Vinh va Phan Thi Ngan (2025) ciing nhan manh
tinh hiéu qua cla cac phwong phap dwa trén Al trong
phan tich luc lweng lao dong, cung cap théng tin gia
tri cho nha quan ly.

M6 hinh nghién clru

Dwa vao co s& ly thuyét néu trén, nhém tac gia
xay dwng mé hinh nghién ctru nhw Hinh 1.

Céc gia thuyét nghién ctvu nhu sau:

H1: Tinh trang lam thém gi® c6 tac dong cung
chiéu (+) dén Y dinh nghi viéc.
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H2: Thu nhédp hang thang cé tac déng nguwoc
chiéu (-) dén Y dinh nghi viéc.

H3: Cép dé cbéng viéc co tac dong nguroc chiéu (-)
dén Y dinh nghi viéc

H4: Téng sé ndm lam viéc (kinh nghiém) c6 tac
déng nguoc chiéu (-) dén Y dinh nghi viéc.

H5: Mdrc db hai long véi cbng viéc co tac dong
nguoc chiéu (-) dén Y dinh nghi viéc.

Phwong phap nghién ctru

Nghién ctru nay phan tich cac yéu té anh huéng
dén y dinh nghi viéc, tap trung vao 15 dic trwng quan
trong nhat dwoc Iwa chon tlr bd dir lidu. St dung
phuwong phap luén dinh lwong, ap dung 5 mé hinh
hoc may (SVM, GB, LR, RF va DL), két hop k¥ thuat
SMOTE dé x&r ly mat can bang va XAl (SHAP) dé
dién giai mé hinh. S dung ngudn di liéu thi cap cla
IBM trén nén tang Kaggle véi 1.470 quan sét.

Do di liéu mét can bang, viéc danh gia khéng chi
dwa vao dd chinh xac (Accuracy) ma tap trung vao
céac chi sb6 ¢6 ngudn géc tlr ma tran nham Ian: Recall,
Precision va F1-Score dé cé cai nhin toan dién vé
hiéu suét thwc t& cia mé hinh. Trong d6, 4 chi s cbt
I6i cia ma tran nham 1an gébm: TP (True Positive): S6
lwgng nhan vién nghi viéc dwgc dw doan dung; TN
(True Negative): S lwgng nhan vién khéng nghi viéc
dugc dy doan dung; FP (False Positive): S6 lwong
nhan vién nghi viéc dwoc dy doan sai; FN (False
Negative): Sé lwgng nhan vién khéng nghi viéc dwoc
dw doan sai.

T 4 chi sb trén, xac dinh dwoc cac chi s danh
gia quan trong:

- Accuracy (B0 chinh xac): Bé chinh xac cang cao
cang té6t cho mé hinh.

TP +TN

Accuracy = oo TNV FP 1 FN

- Precision (D6 chuén xac): Chi s nay cang cao,
sb diém mo hinh dy doan la Positive déu Ia Positive
cang nhiéu.

TP
TP + FP

- Recall: Recall cang cao, sb diém la positive bi bd
soét cang it.

Precision =

TP
TP+ FN

- F1-Score: Ia trung binh diéu hoa cuta precision
va recall.

Recall =

2 X Precision X Recall

F1 =
score Precision + Recall

KET QUA NGHIEN cUrU

Giai doan 1: M6 hinh trén div liéu géc

Phan tich mé hinh trén di liéu gbc (Bang 1) cho
thay, chi sd Accuracy cao (86-90%) 1a mot két qua dé
gay hiéu 1am do sw mét can bang di liéu. Diém yéu
nghiém trong clia cac mé hinh nay 1a chi s6 Recall



rat thap, dac biét la RF chi phat hién dwoc 6% sb ca
nghi viéc thuc té, cho thay sy that bai trong viéc xac
dinh 16p thiéu sb. Trong bdi canh nay, mé hinh LR
dwoc xem 13 hiéu qua vi dat dwoc F1-Score cao nhét
(0.50), thé hién sy can bang tét hon gitra Precision
(0.68) va Recall (0.40). Két qua nay khang dinh sy
can thiét phai 4p dung cac ky thuat xt ly div liéu mét
can bang nhw SMOTE dé cai thién hiéu suat dy bao.

Giai doan 2: Ap dung Iwa chon dic treng

Két qua cho thay, viéc lwa chon déc trwng da xac
dinh dwoc cac yéu td quan trong nhat anh hwéng
dén quyét dinh nghi viéc, trong d6 Thu nhap hang
thang, Tudi va Tinh trang lam thém gid® 1a cac yéu tb
c6 trong sb cao nhét. Sau khi chi git lai 15 d&c trung
quan trong nhét tir RF, Accuracy cla cac mé hinh
gidm nhe. Dang chd y, chi sb Recall clia RF van rat
thdp (0.08), cho thdy viéc lwva chon dac trung don
thuan khong gidi quyét dwoc van d& mat can bang
di liéu (Hinh 2).

Nhw vay, bwéc nay cho thay viéc chi lwa chon déc
treng la khéng dd. Mac du giip mé hinh don gian
hon, nhung khéng gidi quyét duwoc van dé cbt 16i 1a
s mat can bang di liéu, vén la nguyén nhan chinh
khién cac md hinh khong hoc dwoc cac mau cla
nhan vién nghi viéc.

Giai doan 3: Ap dung lwa chon dic trwng va
SMOTE

Viéc ap dung ky thuat SMOTE d3 giai quyét thanh
cobng van dé mat can bang di liéu, véi két qua ndi bat
nhét 1a sy cai thién vwot bac vé kha ndng nhan dién
cac trudng hop nghi viéc (chi sb Recall). Cu thé, s6
liéu Bang 2 cho thay, mé hinh LR (Recall = 0.62) va
SVM (Recall = 0.54) da chirng té hiéu qua cao trong
viéc xac dinh ding hon mét nra sd nhan vién cé y
dinh roi di. Tuy nhién, sy gia tang nay di kém v&i
sw danh dbi vé chi sd Precision, mét hién twong phd
bién trong cac bai toan phan loai. Xét vé sy can bang
tbng thé, md hinh GB dwoc xac dinh 1a tdi wu nhét,
thé hién qua viéc dat dwoc F1-Score cao nhét (0.42),
la thwée do hai hoa gitra Precision va Recall. Két qua
nay khang dinh SMOTE la mét phwong phap hiéu
qua dé chuyén ddi mé hinh tr d6 chinh xac ly thuyét
sang gia tri ’ng dung thuc tién.

Két qua so sanh cac mé hinh bang Ma tran
nham lan

Két qua (Bang 3) cho thay, GB duwoc xac dinh la
lwa chon tdi wu va can bang nhét, dat chi sé F1-Score
cao nhét (0.42), cho thdy sw hai hoa gitra khd nang
phat hién ding cac trwdng hop nghi viéc (Recall =
0.42) va do chinh xac cla cac dy doan do (Precision =
0.42). Trong khi d6, m6 hinh LR thé hién kha nang “bat”
duorc nhiéu trwéng hop nhét véi chi sé Recall vwot troi
(0.63), nhwng phai danh dbi bang Precision rat thap
(0.28), dan dén nhiéu canh béo sai. Cac mé hinh RF
va DL cho thay hiéu qua kém nhét trong bai toan nay.
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HINH 2: BIEU D6 15 DPAC TRUNG TU RANDOM FOREST

15 dic trung quan trong nhat tir Random Forest

Monthiylncome:
Age

OverTime
BtalWorking¥ears
DailyRate

MonthlyRate

HourlyRate

% DistanceFromHome
- ‘earsAtCompany
PercentsalaryHike
NumCompaniesWorked
StockOptienLevel
‘earsWithCurrManager

‘earsinCurrentRole

EnvironmentSatisfaction

000 001 002 003 004 005 006 007 008
Importance

Ngudn: Tinh toén ctia nhom téc gia

BANG 2: KET QUA MO HINH SAU KHI LUA CHON DAC TRUNG

VA SMOTE
STT| Mo hinh | Accuracy | Precision | Recall | F1-Score
1 RD 0.86 0.44 0.23 0.30
2| GB 0.85 0.42 0.42 0.42
3 DL 0.82 0.32 0.33 0.33
4] SWM 0.79 0.33 0.54 0.41
5 LR 0.74 0.28 0.62 0.38

Nguén: Tinh toén ctia nhom téc gia

BANG 3: SO SANH CHITIET TU MA TRAN NHAM LAN

AP XEP THEO F1-SCORE VA R

Mé Accuracy '_I'AP (P[\at fN' Rgcall Pre'msmn F1-§core
hinh hién dung)|(Bé sét)| (Iep 1) | (Iop1) | (Iop 1)
GB 0.85 20 28| 042 0.42 0.42
SVM 0.79 26 22| 054 0.33 0.41
LR 0.74 30 18|  0.63 0.28 0.38
RF 0.86 1" 371 023 0.44 0.30
DZL 0.80 15 33 031 0.27 0.29

Ngudn: Tinh toan cda nhém téc gid

Dién giai mé hinh str dung SHAP

Truc ngang (Truc 0.0): Cac diém nam bén phai
truc 0.0 (gia tri SHAP dwong) déu co tac dong lam
téng kha nang dy doan nghi viéc. Cac diém ndm bén
trai truc 0.0 (gia tri SHAP am) déu c6 tac dong lam
gidam kha nang dw doan nghi viéc (ttrc la tang kha
nang & lai).

Gia tri dac trwng (Feature Value): Trén thang
do Feature value (bén phai biéu dd): High (phia trén)
twong rng voi gia tri dac trwng cao (Thu nhap cao,
tudi cao, cé lam thém gid); Low (phia dwéi) twong
(ng Vv&i gia tri dac trwng thdp (Thu nhap thép, tudi
thap, khong lam thém gid).

Phan tich tir SHAP da lam sang té cac yéu té
chinh va cho phép dbi chiéu lai v&i cac gid thuyét ban
dau. Trai v&i cac gia thuyét chi tap trung vao céac yéu
t6 truyén thdng, mé hinh chi ra Cap dé quyén chon c6
phiéu 1a yéu t6 quan trong nhat, sau dé |a Tinh trang
lam thém gi®r va Sé cong ty da lam viéc.
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Déi chiéu gig thuyét

H1 (Lam thém gio) va H2 (Thu nhép): Pwgc xac
nhan. V&i H1 (OverTime): Hinh 3 cho thay cac diém
di liéu tng voi gia tri dac trwng cao (tie la Co lam
thém gi®) tap trung thanh mét cum ré rét & bén phai
truc 0.0 (SHAP > 0). Diéu nay khéng dinh viéc lam
thém gio ddy du doan manh vé phia nghi viéc. Véi
H2 (Monthlylncome): Twong tw, cac diém di liéu tng
v&i gia tri dac trung thap (ttre 1a Thu nhap thép) co gia
tri SHAP dwong (ndm rai rac bén phai truc 0.0), lam
tang kha nang nghi viéc. Nguoc lai, cac diém rng voi
Thu nhap cao (gia tri dac trung cao) lai tap trung bén
trai (SHAP < 0), cho thdy xu hwéng & lai.

H4 (Téng sb ndm lam viéc): Puwoc xac nhan. Nhan
vién cé Téng sb ndm lam viéc it (’ng voi gia tri dac
trung thap) c6 gia tri SHAP dwong (tap trung & bén
phai truc 0.0), cho thdy nhém nay c6 xu hwéng nghi
viéc cao hon.

H3 (Cép dé cong viéc) va H5 (Hai Iong céng viéc):
Khoéng dwoc xac nhan la yéu té hang diu. Céac bién
JobLevel (Cép do cong viéc) va JobSatisfaction (Hai
long cong viéc) khoéng xuét hién trong top nhirng yéu
t6 c6 anh hwdng manh nhét theo biéu dd SHAP. Thay
vao dé, bién EnvironmentSatisfaction (Sw hai long
v&i méi trwdng) lai cho thay tac dong rd rét hon (xép
th& 5 vé mirc dd quan trong).

Céc phan tich trén cho thay, tac déng 2 chiéu cla
Quyén chon ¢b phiéu:

Cép do quyén chon cé phiéu cé tac ddng hai chiéu
bat ngdr: nhan vién véi cap do thap (mic 0 hoac 1,
twong ng gia tri dac trwng Low trén thang do) c6 xu
hwéng & lai (SHAP am), trong khi nhirng ngudi co
cap do cao lai cé xu hwéng nghi viéc (SHAP duong).
Diéu nay ngu y réng khi quy&n chon da mang lai loi
ich tai chinh, né khoéng con 1a yéu tb rang budc nhan
vién tim kiém co’ hoi méi.

Cép dé quyén chon cé phiéu 1a yéu tb cé anh
hwdng manh nhat dén dy doan, dwa trén mic dod
anh hwéng trung binh (tri tuyét déi cia SHAP). Céc
yéu td quan trong tiép theo la OverTime (Lam thém

Tai liéu tham khao:

gi®’) va NumCompaniesWorked (Sé coéng ty da lam
viéc), vuot qua cac bién dwoc gid thuyét ban dau
nhw JobLevel va JobSatisfaction.

KET LUAN VA HAM Y QUAN TRI

Nghién cu da& chirng minh thanh cbng viéc ap
dung hoc may va XAl dé xay dwng mét mé hinh dy
bao nghi viéc hiéu qua. M6 hinh GB, sau khi xt ly
dir lieu bdng SMOTE, da cho thdy hiéu suét dang
tin cay. Quan trong hon, phan tich SHAP da giai ma
cac yéu t6 thwc sy anh hwdng dén quyét dinh cla
nhan vién, bao gdm ca nhirng yéu té khong duoc dw
doan trong gia thuyét ban dau, d6 la: Cap dd quyén
chon cb phiéu, Tinh trang lam thém gi®, S6 cong ty
da lam viéc va Sy hai Iong v&i mdi tredng. T nhirng
két qua trén, nhém tac gia dé xuat cac ham y quan
tri nhw sau:

M6t 13, tai ciu tric quyén chon cb phiéu (ESOP):
Doanh nghiép can thiét k& chinh sach ESOP voi
lich trinh trao quyén kéo dai va gén lién v&i cac muc
tiéu dai han ctia cong ty. Diéu nay bién ESOP thanh
mot cong cu gitr chan chién lwoc, thay vi mot phan
thwdng tai chinh ngdn han ma nhan vién c6 thé nhan
roi rovi di.

Hai 13, cac nha quan Iy can chl déng ra soét lai
khéi lwong cong viéc, téi wu héa quy trinh dé ting
hiéu suat thay vi thoi gian lam viéc. Ap dung chinh
sach lam viéc linh hoat, ghi nhan va khen thwéng dwa
trén két qua cong viéc, khéng phai sé gio cé mat tai
van phong, sé gilp gidm ty 1& nghi viéc dang ké.

Ba la, xay dwng chinh sach lvong thuwdng canh
tranh va minh bach: doanh nghiép can xay dwng hé
thdng lwong thuwéng cong béng, minh bach va cé 16
trinh tang lwong rd rang gan véi hiéu suét.

Bé6n 1a, doanh nghiép can dau tw vao viéc xay
dwng mét van hda lam viéc tich cwe, noi nhan vién
dwoc ton trong, Iéng nghe va hd trg. Cac hoat déng
gan két, cac kénh phan hdi cdi m& va phong céach
quan ly trao quyén sé |a chia khoa dé nang cao s
gan bo clia nhan vién. m
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