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CHUONG I: KHAI NIEM CHUNG
1.1 Hoc may véi Huéng din Python

Machine Learning (ML) vé co ban 1a linh vuc khoa hoc mdy tinh véi su tro gitp cia hé
thong may tinh c6 thé cung cip cam giac cho dit liéu theo cach gibng nhu cach con nguoi lam.
Noi cach don gian, ML 1a mot loai tri tué nhan tao trich xuat cdc mau tir dit liéu thd bang cach
str dung mot thuat toan hodc phuong phap. Trong tdm chinh cia ML 1a cho phép cac hé thong
may tinh hoc hoi kinh nghiém ma khong can dugc 1ap trinh rd rang hodc c¢6 sy can thiép cta con
nguoi.

Huéng dan nay sé& hitu ich cho sinh vién t6t nghiép, sinh vién sau dai hoc va sinh vién nghién
ctru, nhitng ngudi c6 himg thi v6i chii dé nay hodc ¢o chit d& ndy nhu mot phan cua chuong
trinh giang day cta ho. Nguoi doc co thé 1 ngudi méi bat dau hoic nguoi hoc nang cao. Hudng
dan nay da duoc chuan bi cho sinh vién ciing nhu cac chuyén gia dé ting tbc do nhanh chong.
Huéng dan nay 1a budc dém cho hanh trinh Hoc mdy ctia ban.

Nguoi doc phai co kién thirc co ban vé tri tué nhan tao. Anh / ¢ éy cling nén biét Python,
NumPy, Scikit-learning, Scipy, Matplotlib. Néu ban chua quen voi bat ky khai niém nio trong
sd nay, chung t6i khuyén ban nén xem cac huéng dan lién quan dén cac chu dé nay, trudc khi

ban tim hi€u sau hon vé hudng dan nay.

1.2 Hoc may véi Python - Khai niém co ban

Chung ta dang sdng trong 'thoi dai dit liéu' duoc 1am gidu vi sttc manh tinh toan tét hon va
nhiéu tai nguyén luu trit hon,. Di liéu hodc thong tin nay dang tang 1én tirng ngay, nhung thach
thire thuc su 14 hiéu duoc tat ca dir liéu. Cac doanh nghiép va to chic dang cd ging giai quyét
van d& nay bang cach xay dung cac hé thong thong minh sir dung cac khai niém va phuong phap
luan tir Khoa hoc dir liéu, Khai thac dir liéu va May hoc. Trong s6 do, hoc may la linh vuc khoa
hoc may tinh thii vi nhat. S§ khong sai néu ching ta goi hoc may l1a mg dung va khoa hoc ctia
cac thuat toan mang lai cam giac cho dir li¢u.

1.1.1 Hoc may la gi?

Hoc may (ML) 1a linh vuc khoa hoc may tinh véi su trg gitip cua hé théng may tinh co thé
cung cap cam giac cho dir liéu theo cach gidng nhur cach con ngudi lam.

Noi cach don gidn, ML la mdt loai tri tu¢ nhan tao trich xuit cac mau ra khoi dir liéu tho
bang cach sir dung mot thuat toan hodc phuong phéap. Trong tdm chinh ctia ML 1a cho phép céac
hé théng may tinh hoc hoi kinh nghi€ém ma khong can dugc lap trinh rd rang hodc c6 sy can thi€p

ctia con nguoi.



1.1.2 Can cho Hoc may

Con nguoi, tai thoi diém nay, 1a loai thong minh va tién tién nhat trén trai dat vi ho c6 thé
suy nghi, danh gia va giai quyét cac van dé phic tap. Mit khac, Al van dang trong giai doan so
khai va chua vuot qua tri thong minh ctia con ngudi vé nhiéu mat. Sau do, cau hoi dat ra 1a can
lam cho may hoc 1a gi? Ly do phu hop nhét dé lam diéu nay 1a “dua ra quyét dinh, dya trén dir
liu, vé1i hi€u qua va quy mo”.

Gan day, cac t6 chirc dang dau tu manh mé vao cac cong nghé méi hon nhu Tri tué nhin
tao, Hoc may va Hoc sau dé léy thong tin quan trong tu dir li¢u nham thuc hién mot s6 nhiém vu
trong thé gidi thuc va giai quyét van dé. Chung ta c6 thé goi d6 1a cac quyét dinh dua trén dir
liéu do may moc thyc hién, dic biét 1a dé tw dong hoa quy trinh. Nhitng quyét dinh theo hudng
dir liéu nay co thé dugc sir dung, thay vi str dung logic 1ap trinh, trong cac van dé von di khong
thé lap trinh dugc. Thuc té 1a chung ta khong thé 1am duoc néu khong c¢6 tri thong minh ctia con
ngudi, nhung khia canh khac 13 tat ca chiing ta can giai quyét cac van dé trong thé gidi thuc véi
hiéu qua ¢ quy md 16n. Do 14 1y do tai sao nhu cau vé hoc may phét sinh.

1.1.3 Taisao & Khi nao nén Hoc May moc

Chung ta da thao luan vé su can thiét cua viée hoc may, nhung mot cau hoi khac dat ra la
ching ta phai lam cho may hoc trong nhirng tinh hudng nao? C6 thé c6 mot sd trudng hop ma
ching ta cin may moc dé dua ra cac quyét dinh dua trén dit liéu voi hiéu qua va & quy mé 16n.
Sau day la mot s6 trudng hop nhu vy ma viée ché tao may hoc s& hiéu quéa hon.

a. Thiéu chuyén mén cia con nguoi

Kich ban dau tién trong d6 ching ta mudn mot ¢d may hoc hoi va dua ra cac quyét dinh theo
hudng dit liéu, c6 thé 1a linh vuc thiéu chuyén mén cta con ngudi. Cac vi du 6 thé 1a diéu hudng
trong cac lanh thd hodc hanh tinh khong gian khong x4c dinh.

b. 1.3.2 Céc tinh huéng déng

C6 mot s6 kich ban co ban chit dong tirc 1a chung lién tuc thay do6i theo thoi gian. Trong
truong hop ctia nhitng tinh hudng va hanh vi ndy, ching t6i mudn moét ¢ may hoc hoi va dua ra
cac quyét dinh theo hudng dir li¢u. Mot sO vi du c6 thé 1a két ndi mang va tinh san co cla co sd
ha tang trong mot & chtrc.

. 1.3.3 Khé khan trong viéc chuyén doi kién thirc chuyén mon thanh cac nhigm
vy tinh toan

C6 thé c6 nhiéu linh vuc khac nhau ma con nguoi c6 chuyén mon cua ho ,; tuy nhién, ho
khong thé chuyén kién thirc chuyén mén nay thanh cac nhiém vu tinh toan. Trong nhirng truong
hop nhu vay, chiung t6i mudn hoc may. Céc vi du co thé 1a cac linh vuc nhan dang giong noi,

cac nhi€ém vu nhan thuc, v.v.



1.3 Mo hinh hoc may

Trude khi thao luan vé md hinh hoc mdy, chiing ta phai hiéu dinh nghia chinh thirc sau day
cua ML do gido su Mitchell dua ra:

“Mot chuong trinh may tinh dugc cho 14 hoc hoi tir trai nghiém E d6i véi mot s6 loai nhiém
vu T va thudce do hiéu suat P, néu hiéu suat ctia nd & cic nhiém vy trong T, dugc do bang P, cai
thi¢n theo kinh nghi¢m E.”

Dinh nghia trén vé co ban tap trung vao ba tham so, ciing 1a thanh phan chinh cta bat ky
thuat toan hoc tap nao, d6 1a Nhiém vu (T), Hiéu suat (P) va kinh nghiém (E). Trong ngit canh
nay, chiing ta c6 thé don gian hoa dinh nghia nay la:

ML la mot Iinh vuc Al bao gém cac thuat toan hoc tap -

Cai thién hiéu suét ciia ho (P)

Khi thyc hién mot s6 nhiém vu (T)

Theo thoi gian v6i kinh nghiém (E)

Dua trén nhirng di€u trén, so d6 sau dai di¢n cho M6 hinh Hoc may -

|Performan

[ Task (T)
‘l /;1;:‘ ce (P)

Experienc
e (E)

Hay dé chung t6i thao luan chi tiét hon vé chung ngay bay gio.
1.3.1 Nhiémvu (T)

Tur goc do van de, chung ta c6 thé dinh nghia nhiém vu T 1a van dé trong thé gi61 thuc can
giai quyét. Van dé c6 thé 1a bat ctr diéu gi nhu tim gia nha tét nhat & mot vi tri cu thé hodc tim
chién luoc tiép thi tot nhat, v.v. Mat khac, néu chung ta néi vé may hoc, dinh nghia cua nhi¢m
vu 1a khac boi vi rat kho dé giai quyét cac nhiém vu dya trén ML bang cach cach tiép can lap
trinh thong thuong.

Nhiém vu T dugc cho 1a mdt nhiém vu dya trén ML khi né dua trén quy trinh va hé théng
phai tuan theo dé hoat dong trén céc diém dir liéu. Vi du vé cac nhiém vu dua trén ML la Phan

loai, H61 quy, Chu thich c6 cau truc, Phan cum, Phién ma, v.v.



1.3.2 Kinh nghiém (E)

Nhu tén cho théy, n6 13 kién thirc thu duoc tir cac diém dir liéu duoc cung cép cho thuat toan
hodc mo6 hinh. Sau khi dugc cung cép tap dir liéu, md hinh s€ chay lap di 1ap lai va s€ hoc mot
s6 mau von . Do d6, su hoc hoi c6 duoc goi 1a kinh nghiém (E). Twong tu véi viée hoc tap cua
con ngudi, ching ta c¢6 thé nghi vé tinh hudng niy nhu trong d6 mot con ngudi dang hoc hoi
hodc dat dugc mot sd kinh nghiém tir cac thudc tinh khac nhau nhu tinh hubng, mbi quan heé,
v.v. Hoc tap co6 gidm sat, khong giam sat va ting cuong 1a mot sd cach dé hoc hoi hodc tich liy
kinh nghiém. Kinh nghi¢m thu dugc tir mé hinh ML hodac thuat toan sé dugc st dung dé giai
quyét nhiém vy T.

1.3.3 Hiéu suit (P)

Mot thuét toan ML duogc cho 1a thuc hi¢n nhi¢ém vu va tich iy kinh nghi¢m theo thoi gian.
Thudc do cho biét thuat toan ML ¢ hoat dong nhu mong doi hay khong 13 hiéu suit cta n6 (P).
P vé co ban 1a mot sb liéu dinh lugng cho biét cach mdt mé hinh dang thuc hi¢n nhiém vy, T, str
dung kinh nghiém ctia nd, E. Cé nhiéu sb liéu gitp hiéu hiéu suat ML, chang han nhu diém chinh

xac, di€ém F1, ma tran nham lan, d§ chinh xéc, thu hoi, do nhay, v.v.

1.4 Nhirng thach thirc trong hoc may

Trong khi Hoc may dang phat trién nhanh chéng, tao ra nhirng budc tién dang ké voi an
ninh mang va 6 to tu hanh, thi toan bd mang Al nay van con mdt ching duong dai phia trudc.
Ly do ding sau 1a ML d3 khong thé vuot qua mot sd thir thach. Nhitng thach thie ma ML dang
phai d6i mat hién tai 1a:

Quiality of data- C6 dir liéu chit lwong tdt cho cac thuat toan ML 13 mot trong nhitng thach
thire 16n nhit. Viée sir dung dit liéu chat luong thip dan dén cac van dé lién quan dén tién xu 1y
dit liéu va trich xuét tinh ning.

Time-Consuming task - Mot thach thirc khac ma cac mé hinh ML phai d6i mit 1 tiéu tén
thoi gian dac biét cho viée thu thap dir lidu, trich xuét va truy xuét tinh nang.

Lack of specialist persons - Vi cong nghé ML van con trong giai doan so khai, nén viéc c6
san nguon lyc chuyén gia 1a mot cong viée kho khan.

No clear objective for formulating business problems - Khong c6 muc tiéu rd rang va
muc tiéu duge xac dinh rd rang cho cic van dé kinh doanh 1a mot thach thirc quan trong khac
d6i vi ML vi cong nghé nay van chua truong thanh.

Issue of overfitting & underfitting - Néu mo hinh duoc trang bi qua mirc hoic thiéu trang

bi, n6 khong thé dugc dai dién tdt cho su cd.



Curse of dimensionality- Mot thach thirc khac ma mé hinh ML gip phai 1 qua nhiéu tinh

nang cua cac diem dir li¢u. Pay c6 thé 1a mét tré ngai thuce su.

Difficulty in deployment - Sy phirc tap ctia mo hinh ML khién n6 kha khé trién khai trong

cugc song thuc.

1.5 Cac ing dung caa Hoc may

Hoc may 1a cong nghé phat trién nhanh chong nhat va theo cic nha nghién ciru, ching ta dang &

trong nim vang cta Al va ML. N6 duogc sir dung dé giai quyét nhiéu van dé phic tap trong thé

gi6i thue ma khong thé giai quyét bang phuwong phép truyén théng. Sau day 1a mot s6 tng dung

trong thé gidi thyc ctia ML -

Phan tich cam xuc

Phan tich tinh cam

Phat hién va ngin ngtra 16i
Dy bao thoi tiét va du doan
Phan tich va du bao thi truong ching khoan
Tong hop giong noi

Nhan dang giong n6i

Phan khuc khach hang
Nhan dang ddi tuong

Phat hién gian 1an

Phong chéng gian 1an

Gioi thiéu san pham cho khach hang khi mua sim truc tuyén.

CHUONG II: HOC MAY VOI PYTHON — HE SINH THAI

2.1 Giéi thi¢u vé Python

Python 13 mdt ngdn ngit 1ap trinh hudng dbi twong phd bién cé cac tinh ning cia ngdn ngir

1ap trinh cdp cao. Ca phap dé hoc va kha niang di dong ctia n6 khién né trd nén phd bién ngay

nay. Céc dir kién sau day cho chiing ta sy gii thiéu vé Python:

Python dugc phat trién boi Guido van Rossum tai Stichting Mathematisch Centrum & Ha
Lan.
N6 dugc viét nhu 1a sy ké thira cia ngdn ngit 1ap trinh ¢6 tén 1a 'ABC'.

Phién ban dau tién duoc phat hanh vao niam 1991.



e  Caitén Python do Guido van Rossum chon tir mot chwong trinh truyén hinh c6 tén Monty
Python's Flying Circus.

o NO la mot ngdn ngir lap trinh mi ngudn mo, cd nghia 1a chung ta c6 thé tu do tai xudng
va sit dung no dé phat trién cic chuong trinh. N6 c¢6 thé duoc tai xudng

tor www.python.orq .

e Ngon ngir 1ap trinh Python c6 cac tinh nang cua ca Java va C. N6 ¢c6 ma 'C' thanh lich va
mat khac, né co cac 16p va d6i tuong nhu Java dé 1ap trinh huéng dbi tuong.
o N6 1a mot ngdn ngir thong dich, c6 nghia 1a mi ngudn cta chuong trinh Python trudc

ti€n s€ duoc chuyén ddi thanh bytecode va sau d6 dugc thuc thi boi may ao Python.

2.2 Piém manh va diém yéu ciia Python

M&i ngdn ngit 1ap trinh déu c6 mot s diém manh ciing nhu diém yéu, Python ciing vay.

2.2.1 Piém manh
Theo cac nghién ctru va khao sat, Python l1a ngén ngir quan trong thir nam ciing nhu 1a ngén ngir
pho bién nhét cho hoc may va khoa hoc dir liéu. Chinh vi nhitng diém manh sau day ma Python
co:
Easy to learn and understand- Cu phap cua Python don gian hon; do d6 n6 tuong ddi dé dang,
ngay ca d6i v6i ngudi méi bat dau, hoc va hiéu ngén ngir.
Multi-purpose language - Python 1a mot ngon ngit 1ap trinh da muyc dich vi n6 hd trg lap trinh
cau trac, 1ap trinh huéng dbi twong ciing nhu lap trinh chic ning.
Huge number of modules- Python c6 sb lwvgng 16n cac md-dun dé bao gdm moi khia canh cua
1ap trinh. Cac md-dun nay dé dang c6 san dé st dung do d6 1am cho Python tré thanh mot ngdn
ngit c6 thé mé rong.
Support of open source community- La ngdn ngit 1ap trinh ma ngudn md, Python dugc hd trg
boi mot cong ddng nha phat trién rat 1on. Do d6, cong dong Python dé dang sira 16i. Dac diém
nay 1am cho Python rat manh mé va thich nghi.
Scalability - Python 13 mot ngdn ngit lap trinh c¢6 thé md rong vi nd cung cp mot ciu tric cai
tién dé hd tro cac chuong trinh 16n hon so v6i1 cac kich ban [€nh shell.

2.2.2 Piém yéu

Mic di Python 1a mot ngdn ngir lp trinh phd bién va manh mé nhung n6 c¢6 diém yéu 1a
toc do thuc thi cham.

Téc do thyc thi cia Python chdm hon so véi cac ngdn ngit bién dich vi Python 1 ngon ngi

thong dich. Pay c6 thé 1a linh vuc cai tién chinh ciia cong dong Python.


https://www.python.org/

2.3 Cai dat Python

Pé lam viée béng Python, trudce tién chiing ta phai cai dat n6. Ban c6 thé thuc hién cai dat Python
theo bat ky cach nao trong hai cach sau:

e (Cai dat Python riéng 1¢

« Sur dung phan phéi Python dugc dong goi sdn - Anaconda

Hay dé chung t6i thao luan chi tiét ting vain dé nay.

Cai dat Python riéng lé

Néu ban mudn cai dit Python trén may tinh ctia minh, thi ban chi can tai xuéng ma nhi phan ap
dung cho nén tang cta minh. Ban phin phdi Python c6 san cho cac nén tang Windows, Linux va
Mac.

Sau dy la tong quan nhanh vé cai dit Python trén cic nén tang néu trén:

On Unix and Linux platform

Véi su tro gitp cta cac budc sau, ching ta co thé cai dit Python trén nén tang Unix va Linux -

« Pau tién, hiy truy cap www.python.org/downloads/ .

 Tiép theo, nhdp vao lién két dé tai xubng ma ngudn nén c6 sin cho Unix / Linux.

« Bay gio, Tai xudng va giai nén tép.

« Tiép theo, chung ta c6 thé chinh stra tép Modules / Setup néu chung ta mudn tiy chinh
mot sb tuy chon.

o Tiép theo, viét 1énh run ./configure script

o make

o thuc hién cai dat
On Windows platform
Véi su tro gitip clia cac budc sau, chung ta ¢ thé cai dit Python trén nén tang Windows Pau
tién, hay truy cap www.python.org/downloads/ .

« Tiép theo, nhap vao lién két cho tép python-XYZ.msi cia trinh cai dit Windows. O day
XYZ 14 phién ban chiing t6i mudn cai dat.

« By gid, chung ta phai chay tép dugc tai xudng. N6 s& dua chiing ta dén trinh huéng din
cai dat Python, rat d& su dung. Bay gio, hay chép nhan cai dat mac dinh va doi cho dén
khi qua trinh cai dat hoan tét.

On Macintosh platform
D6i voi Mac OS X, Homebrew, mot trinh cai dat goi tuyét voi va dé sir dung duge khuyén ding
dé cai dat Python 3. Trong trudng hop khong c6 Homebrew, ban c¢6 thé cai dat no véi sy trg gitp

cua lénh sau:

$ ruby -e "$(curl -fsSL


https://www.python.org/downloads/
https://www.python.org/downloads/

https://raw.githubusercontent.com/Homebrew/install/master/install)"

N6 ¢6 thé dugc cap nhat bang Iénh dudi day:

$ brew update

Bay gio, dé cai dat Python3 trén h¢ théng cua ban, chiing ta can chay Iénh sau:
$ brew install python3

Sir dung phan phéi Python dwgc déng goi sin: Anaconda

Anaconda 1a mQt ban bién dich dong goi cua Python c6 tat ca cac thu vién duoc sir dung rdng
rai trong Khoa hoc dit liéu. Chiing ta c6 thé lam theo cac budc sau dé thiét 1ap moi truong Python
bang Anaconda:

« Step 1- Pau tién, chung ta can tai goi cai dit yéu cau tir ban phan phdi Anaconda. Lién
két tuong tu 1a www.anaconda.com/distribution/ . Ban c6 thé chon tr HDPH Windows,
Mac va Linux theo yéu cau ctia minh.

o Step 2- Tiép theo, chon phién ban Python ma ban mudn cai dit trén may cua minh. Phién
ban Python mai nhét 14 3.7. O d6, ban s& nhan duoc cac tuy chon cho c4 hai trinh cai dat
D6 hoa 64-bit va 32-bit.

o Step 3- Sau khi chon hé diéu hanh va phién ban Python, né s& tai xudng trinh cai dat
Anaconda trén may tinh cta ban. By gid, nhap dup vao tép va trinh cai dat s& cai dat goi
Anaconda.

e Step4- Pé kiém tra xem n6 da duoc cai dat hay chua, hay mo d4u nhéc 1énh va nhap

Python nhu sau:

Ban ciing c6 thé kiém tra diéu nay trong video bai gidng chi tiét tai
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https://www.anaconda.com/products/individual

www.tutorialspoint.com/python_essentials_online_training/getting_started_with_anaconda.asp .

2.4 Tai sao st dung Python cho Khoa hoc Dir li€¢u?

Python 14 ngdn ngit quan trong thir ndm ciing nhu ngdn ngit phd bién nhit cho My hoc va
khoa hoc dit liéu. Sau day la cac tinh ning ctia Python khién n6 tro thanh Iya chon ngon ngir wu
tién cho khoa hoc dir lidu.

Bo g6i mé rong

Python c6 mdt bd gdi mo rong va manh mé sin sang duoc sir dung trong cac mién khac nhau.
N6 ciing ¢6 cac goi nhunumpy, scipy, pandas, scikit-learn v.v ... can thiét cho hoc may va khoa
hoc dir liéu.

Tao miu dé dang

Mot tinh ning quan trong khac cia Python khién né tr thanh ngdn ngir duge Iya chon cho khoa
hoc dir liéu 14 tao miu dé dang va nhanh chong. Tinh ning nay rat hiru ich cho viéc phat trién
thuat toan moi.

Tinh nang céng tac

Linh vuc khoa hoc dir liéu vé co ban can su hop tac tot va Python cung cip nhiéu cong cu hitu
ich gitp 1am duogc diéu nay.

M@ét ngbn ngir cho nhiéu mién

Mot du 4n khoa hoc dit liéu dién hinh bao gém cac linh vuc khac nhau nhu trich xuét dir lidu,
thao tac dir li¢u, phan tich dir li¢u, trich xuét tinh nang, mé hinh hoéa, danh gia, trién khai va cap
nhat giai phap. Vi Python la mdt ngdén ngir da muc dich, né cho phép nha khoa hoc dir li¢u giai

quyét tat ca cac mién nay tor mot nén tang chung.

2.5 Cac thanh phan ciia Hé sinh thai Python ML

Trong phﬁn nay, ching ta hay thao luan vé mot s6 thu vién Khoa hoc Dit liéu ¢dt 16i hinh
thanh cac thanh phan cta hé sinh thai May hoc Python. Nhitng thanh phan hitu ich nay lam cho
Python tré thanh mdt ngén nglr quan trong cho Khoa hoc dir liéu. Mac du co nhiéu thanh phﬁn
nhu vy, chiing ta hay thao ludn mdt s6 thanh phﬁn quan trong cua hé sinh thai Python tai day -

May tinh xach tay Jupyter

May tinh xach tay Jupyter vé co ban cung cap mot moi truong tinh toan twong tac dé phat
trién cac mg dung Khoa hoc dir liéu dya trén Python. Ching trudc day duoc goi la may tinh
xach tay ipython. Sau day la mot sé tinh nang cua s ghi chép Jupyter khién né tro thanh mot
trong nhirng thanh phan tot nhat ctia hé sinh thai Python ML:

« May tinh xach tay Jupyter ¢6 thé minh hoa qué trinh phan tich timg budc bang cach sap
xép cac ndi dung nhu ma, hinh anh, van ban, déu ra, v.v. theo cach tung budc.
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« N6 gitip mot nha khoa hoc dit liéu ghi lai qua trinh suy nghi trong khi phét trién qua trinh
phén tich.
o Ngudi ta ciing c¢6 thé ghi lai két qua nhu mot phan cua sb ghi chép.
o V6i sy tro gitp cia sd ghi chép jupyter, ching ta ciing c6 thé chia sé cong viéc ciia minh
voi mQt ngudi ngang hang.
Cai dat va Thuc hién
Néu ban dang sir dung phan phdi Anaconda, thi ban khong can cai dit riéng sd ghi chép

jupyter vi n6 da duoc cai dit véi no. Ban chi cin vao Anaconda Prompt va gd 1énh sau:
C:\>jupyter notebook

Sau khi nhan enter, n6 s& khoi dong mot may chu sd ghi chép tai localhost: 8888 ctia may

tinh ctia ban. N6 duoc hién thi trong anh chup man hinh sau:

. Home * + - = >
& 3 & @ localhostBEE5/ tree * ®  © :
__:- J Up}"ter Qeuit Logout
Files Running Clusters
Salact items 1o perform actions on them Upioad MNew - O
oo - W/ MName Last Modified File size
L 3D Objects 2 months ago
O D Anaconda3 16 days ago
O DO Contacts 2 months ago
O Creative Cloud Files an hour ago
O Desktop 5 days ago
O O Decuments 16 days ago
OO Dewnboads 5 days ago
O DO Favarites 2 months ago
O Links 2 moniths ago
3 Mussic 2 months ago
O node_modules 2 months ago
O O OneDrive 25 days ago
O D Pictures 2 months ago
0D Saved Games 2 months ago
@ O Searches 2 moniths ago

Bay gio, sau khi nhép vao tab Md¢i, ban s€ nhan dugc danh séch céac tuy chon. Chon Python
3 va n6 s& dua ban dén so ghi chép méi dé bat dau lam viéc v6i nd. Ban s& nhin thay no trong

cac anh chup man hinh sau:
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— Home = & Wit ed1 - o s

= = [ (D locathostaa38/ tree = = [ o ]
— R
3 J Llp}fter‘ it Logout
Files Running Clusters
Select items to perform actions on them:. Upload o
| Motebook: I
O o -~ s / MName b e
1 Python 3 P
0 [ 3D Objects
Other:
O O Anaconda3 Text File
[ [O Contacts Folder
[0 [O Creative Cloud Files Terminal
0 O Desktop 5 days ago
J O Documents 16 days ago
0 O Downloads 5 days ago -
— Home > & Untitled > - = (=1} =
(& @ localhost8888/notebooks/Untitled 1.ipynb?kernel_name=python3 <r [G) o
_: Jupyter Untitled1 Last Checkpoint: a few seconds ago (unsaved changes) >3 Logout
File Edit View Insen Cell Kemel Widgets Help Trusted & Python3 O
= + < | B ”~ 3 HMRun B C » cCode v =
I In [ ] Mo

Mit khac, néu ban dang str dung phan ph6i Python chuén thi s6 ghi chép jupyter co thé dugc
cai dat bang trinh cai dat goi python phd bién, pip.

pip install jupyter

Céac loai 6 trong May tinh xach tay Jupyter

Sau day la ba loai 0 trong sb ghi chép jupyter -

Code cells- Ping nhu tén goi, ching ta ¢6 thé st dung cac 6 nay dé viét ma. Sau khi viét

mé& / ndi dung, nd s& guri no dén hat nhan duoc lién két véi s6 ghi chép.
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Markdown cells- Chung ta cé thé sir dung cac 6 nay dé ghi cha qua trinh tinh toan. Ching
c6 thé chira nhiing thir nhu van ban, hinh anh, phuong trinh Latex, th¢ HTML, v.v.

Raw cells- Vin ban duoc viét trong ching duoc hién thi nhu né vdn co. Cac 6 nay vé co
ban duoc str dung dé thém van ban ma chang toi khong mudn duoc chuyén doi bang co ché
chuyén doi ty dong cta jupyter notebook.

Pé nghién ctu chi tiét hon vé s6 ghi chép jupyter, ban c6 thé truy cap lién

két www.tutorialspoint.com/jupyter/index.htm .

NumPy
D6 1a mot thanh phan hitu ich khac khién Python tré thanh mot trong nhitng ngon ngir yéu
thich cho Khoa hoc dit liéu. V& co ban, no 1a viét tit cuia Numerical Python va bao gém cac doi
twong mang da chiéu. Bang cach st dung NumPy, ching ta c6 thé thuc hién cac thao tac quan
trong sau:
e Cac phép toan toan hoc va logic trén mang.
« Bién d6i Fourier
« Cac phép toan két hop véi dai sb tuyén tinh.
Chung ta ciing c6 thé xem NumPy 1a sy thay thé ciia MatLab vi NumPy chu yéu duoc sir
dung cung vé6i Scipy (Python khoa hoc) va Mat-plotlib (thu vién v& db thj).
Installation and Execution
Néu ban dang st dung phan phdi Anaconda, thi khong can cai dit riéng NumPy vi no da
duoc cai dat sin. Ban chi can nhap goi vao tap 1énh Python ctia minh véi sy trg gitp cua cac

budc sau:
import numpy as np

Mit khéc, néu ban dang sir dung phin phdi Python chuin thi NumPy c6 thé duoc cai dat
bang trinh cai dit goi python phd bién, pip.

pip install NumPy

Pé nghién ctu chi tiét hon v& NumPy, ban c6 thé truy cip lién

két www.tutorialspoint.com/numpy/index.htm .

Gau truc
Do l1a mét thu vien Python hitu ich khac lam cho Python tr¢ thanh mét trong nhiing ngon
ngit yéu thich cho Khoa hoc dit liéu. Gau triic vé co ban duoc sir dung dé thao tac, quan va phan
tich dit liéu. N6 dugc phat trién boi Wes McKinney vao nim 2008. Vi su trg gitip ctia Pandas,
trong qua trinh xir 1y dir liu, chiing ta c¢6 thé thyc hién nim budc sau:
e Load

14


https://isolution.pro/vi/t/jupyter?alias=huong-dan-jupyter
https://isolution.pro/vi/t/numpy?alias=huong-dan-numpy

o Prepare
e Manipulate
o Model
e Analyze
Biéu dién dir liéu trong Pandas
Toan bd biéu dién dir liéu trong Pandas dugc thyc hién voi su trg gitip ctia ba cau trac di
liu sau:
Series- Vé co ban n6 1a mot ndarray mot chidu voi nhdn truc ¢6 nghia 1a nd gidng nhu mot

mang don gian véi dit liéu ddng nhat. Vi dy, chudi sau 1 tap hop cac sd nguyén 1,5,10,15,24,25

1 5 10 15 24 25 28 36 40

Data frame- Day 1a cau trac dir liéu hiru ich nhat va duoc sir dung cho hau hét cac loai bicu
dién va thao tac dir liéu & gau trac. V& co ban, né 1a mot cau trac dir liéu hai chiéu c6 thé chira
dir liéu khong dong nhét. Néi chung, dit liéu dang bang duoc biéu dién bang cach sir dung cc

khung dir liéu. Vi du: bang sau day cho thay dir li¢u v€ cac hoc sinh c6 tén va sd cudn, tudi va

gidi tinh -
Tén Sé cudn Tudi tac Gi®i tinh
Aarav 1 15 Nam gi&i
Nham nhi 2 14 Nam gioi
Kanika 3 16 Gibng céi
Mayank 4 15 Nam gidi

Panel- La ciu tric dif liéu 3 chiéu chira dit liéu khong dong nhat. Rat kho dé biéu dién bang
diéu khién duéi dang biéu dién dd hoa, nhung né co thé dugc minh hoa nhu mot vung chura
DataFrame.

Béng sau day cho chung ta thir nguyén va mé ta vé cau trac dir liéu dugc dé cap o trén dugc

str dung trong Pandas -

C4u trac dir liéu Kich thwée Sw miéu ta
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Loat 1-D Kich thwéc khéng thay dbi, div liéu déng nhét 1-D

DataFrames 2-D Kich thwéc c6 thé thay dbi, di liéu khéng déng nhét & dang bang

Bang diéu khién 3-D Mang c6 thé thay dbi kich thwéc, ving chira DataFrame.

Chung ta ¢ thé hiéu cic cau tric dir liéu nay 1a cau trac dir liéu chiéu cao hon 13 noi chira
céu trac dir liéu chiéu thap hon.

Cai dat va Thuc hién

Néu ban dang str dung phan phdi Anaconda, thi khong can cai dit riéng Pandas vi no da
duoc cai dat san. Ban chi can nhap gobi vao tap lénh Python ctia minh véi sy trg gitp cua cac

budce sau:

import pandas as pd

Mait khéc, néu ban dang st dung phan phdi Python chuan thi Pandas ¢ thé duoc cai dat
bang trinh cai dit goi python phé bién, pip.

pip install Pandas

Sau khi cai dat Pandas, ban c6 thé nhap nod vao tap I¢nh Python cua minh nhu da lam & trén.

Thi du
Sau day la mot vi du vé cach tao mot chudi tir ndarray béng cach str dung Pandas:

In [1]: import pandas as pd

In [2]: import numpy as np

In [3]: data = np.array(['g','a','u','r','a',"'v'])

In [4]: s = pd.Series(data)

In [5]: print (s)

dtype: object

bé nghién ctru chi tiét hon vé Gau tric, ban co thé truy cap lién Kkét

www.tutorialspoint.com/python pandas/index.htm .
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Scikit-learning
Mot thu vién python hitu ich va quan trong nhit cho Khoa hoc dit liéu va hoc may bang
Python la Scikit-learning. Sau day 1a mot s tinh ning cta Scikit-learning gitip né tré nén hiru
ich -
e NO duoc xay dung trén NumPy, SciPy va Matplotlib.
e N6 la mot ma ngudn mo va c6 thé duge st dung lai theo gidy phép BSD.
e N6 c6 thé truy cap duoc cho tat ca moi nguoi va c6 thé dugc st dung lai trong
cac nglr canh khac nhau.
e Mot loat céac thuat toan hoc may bao gé)m cac linh vuc chinh cia ML nhu phan
loai, phan cum, hoi quy, giam kich thudc, lya chon mo hinh, v.v. co thé duoc thuc hién
V&1 su trg giup cua no.
Cai dat va Thuc hién
Néu ban dang str dung ban phan phdi Anaconda, thi khong can cai dit riéng Scikit-learning
vi n6 da duogc cai dat sin. Ban chi can st dung g61 vao tap 1énh Python cua minh. Vi du: voi

dong tap 1énh sau, chiing t6i dang nhap tap dit liéu vé bénh nhan ung thu va tirScikit-learn -
from sklearn.datasets import load_breast_cancer

Mat khac, néu ban dang sir dung phan phéi Python chuan va c6 NumPy va SciPy thi Scikit-

learning c6 thé duogc cai dat bang cach st dung trinh cai dat goi python phd bién, pip.
pip install -U scikit-learn

Sau khi cai dat Scikit-learning, ban c6 thé sir dung no6 vao tap 1énh Python ctia minh nhu ban

da lam & trén.

2.6 Hoc may vai Python - Phuwong phap

C6 nhiéu thuat toan, ky thudt va phuong phap ML khac nhau c6 thé dugc su dung dé xay
dung cac md hinh giai quyét cac van dé trong cudc sdng thuc bang cach st dung dit liéu. Trong
chwong nay, ching ta s& thao luan vé cac loai phuong phap khac nhau.

Cac loai phwong phap khac nhau

Sau day 1 cac phuong phap ML khéac nhau dya trén mot sb danh muc rong:

2.6.1 Dua trén sy gidm sat ciia con nguoi

Trong qué trinh hoc, mdt s6 phuong phap dua trén sy giam sat clia con ngudi nhu sau:

Supervised Learning

17



Céc thuat toan hodc phuong phap hoc ¢ giam sat 1a cac thuit toan ML duoc sir dung phd
bién nhat. Phuong phap hodc thuit toan hoc tap nay ldy mau dit liéu tirc 1a dit liéu dao tao va két
qua dau ra lién quan cua no, tirc 14 nhin hodc phan hdi voi mdi mau dir lidu trong qua trinh dao
tao.

Muc tiéu chinh ctia thuat toan hoc c¢6 giam sat 1a tim hiéu mdi lién hé giira cac miu dit lidu
dau vao va dau ra tuong (mg sau khi thuc hién nhiéu phién ban dir liéu dao tao.

Vi duy, chiung t6i O

x: Céc bién dau vao va

Y: Bién dau ra

Bay gio, hiy 4p dung mot thuat toan dé hoc ham anh xa tir dau vao dén dau ra nhu sau:

Y =f(x)

Bay gio, myc tiéu chinh 1 xap xi ham anh xa t6t dén murc ngay ca khi chung ta cé dit lidu
dau vao méi (x), ching ta c6 thé dé dang du doan bién dau ra (Y) cho dit liéu dau vao méi do.

N6 duoc goi la cd giam sat bdi vi toan b qua trinh hoc tap co thé dugc coi nhu nd dang
duogc giam sat bdi mot gido vién hodc nguoi giam sat. Vi du vé thuat toan hoc may dugc giam
sat bao gdbmDecision tree, Random Forest, KNN, Logistic Regression Van van.

Dua trén cac nhi¢ém vu ML, céc thuat toan hoc tap cé gidm sat co thé duogc chia thanh hai
16p sau:

 Classification
e Regression

Classification

Muc tiéu chinh ctia cac nhiém vu dua trén phan loai 1a du doan cac nhan dau ra phan loai
hodc phan hdi cho dit liéu dau vao nhit dinh. Pau ra s& dya trén nhitng gi mo6 hinh da hoc duoc
trong giai doan dao tao. Nhu chung ta biét ring cic phan hdi dau ra phan loai c6 nghia 14 cac gia
tri khong c6 thur tu va roi rac, do do moi phan hdi dau ra s& thudc vé mot 16p hoac danh muc cu
thé. Chiing ta ciing s& thao luan chi tiét vé Phan loai va cac thudt toan lién quan trong céc chuong
sap toi.

Regression

Muc tiéu chinh ctia céc tac vu dya trén hoi quy 1a du doén céc nhan hodc phan hoi dau ra la
cac gia tri $6 tiép tuc, cho dir liéu dau vao d3 cho. DAu ra s& dua trén nhiing gi m6 hinh da hoc
dugc trong giai doan ddo tao ctia nd. V& co ban, cac md hinh hdi quy sir dung cac dic trung dir
liéu dau vao (cac bién doc 1ap) va cac gia tri dau ra sd lién tuc twong Gmg cia chung (bién phu
thudc hodc két qua) dé tim hiéu mbi lién hé cu thé giita dau vao va dau ra twong tmg. Chung toi

ciing s& thao ludn chi tiét vé hoi quy va cac thuat toan lién quan trong cac chuong tiép theo.
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2.6.1.1 Hoc tap khong gidm sat
Nhu tén cho thdy, n6 dbi lap v6i cac phwong phap hodc thuat toan ML c6 giam sat, co nghia
14 trong cac thuat toan hoc may khong dugc giam sat, chiing t6i khong c6 bat ky nguoi giam sat
nao dé cung cap bét ky loai huéng dan niao. Céac thuat toan hoc tap khong giam sat rat hitu ich
trong trudng hop ching ta khong c6 quyén tu do, giébng nhu trong cac thuat toan hoc tap co giam
sat, co dir lidu dao tao dugc gan nhin trude va chung ta mudn trich xuat mau hitu ich tir dir liéu
dau vao.
Vi dy, ¢6 thé hiéu nhu sau:
Gia su chiing ta co6 -
x: Input variables, khi d6 s& khong c6 bién dau ra twong tng va cac thuat toan can kham
pha ra md hinh thd vi trong dir lidu dé hoc.
Vi du vé cac thuat toan hoc may khong dugc gidm sat bao gém phan cum K-mean, K-
nearest neighbors Van van.
Duya trén cac nhiém vy ML, cac thudt toan hoc tap khong giam sat cé thé duoc chia thanh
cac 16p rong sau:
e Clustering
o Association
e Giam kich thuéc
Clustering
Céc phuong phap phan cum 1a mot trong nhitng phuong phap ML khong giadm sat hiru ich
nhit. Cac thudt toan nay duoc sir dung dé tim su gidng nhau ciing nhu cac mau mdi quan hé giira
cac mau dir liéu va sau d6 phan cum cac mau d6 thanh cac nhoém co sy tuong déng dua trén cac
tinh ning. Vi du thue t& vé phan nhoém 13 nhom cac khach hang theo hanh vi mua hang cua ho.
Association
Mot phuong phap ML khong giam sat hitu ich khac 1a Associationduoc sir dung dé phan
tich tap dir liéu 16n dé tim ra cac mau biéu thi thém cac mbi quan h¢ thu vi gilta cdc muc khac
nhau. No6 cling dugc goi laAssociation Rule Mining hodc 1a Market basket analysis dugc st
dung chu yéu dé phén tich cac moé hinh mua sam cua khach hang.
Dimensionality Reduction
Phuong phap ML khong giam sat nay duoc sir dung dé giam s6 lwong bién dic trung cho
mdi mau dit liéu bﬁng cach chon tap hop céc dac trung chinh hoac dai dién. Mot cau hoi dugce
dat ra & day 14 tai sao chung ta can giam kich thudc? Ly do déng sau 1a van dé phic tap vé khong
gian d6i tuong nay sinh khi ching toi bat dau phén tich va trich xuat hang triéu ddi twong tir cac

mau dir liéu. Van dé nay thuong dé cap dén "1oi nguyén vé chiéu". PCA (Phan tich thanh phan
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chinh), K-lang giéng gan nhét va phan tich phan biét 1a mot s thuat toan phd bién cho muyc dich
nay.

Anomaly Detection

Phuong phap ML khong giam sat nay duoc st dung dé tim ra sy xuét hién cua cac sy kién
hiém gip hodc quan sat thuong khong xay ra. Bang cach sir dung kién thirc da hoc, cac phuong
phap phat hién diém bat thuong sé co thé phan biét diém dir liéu bat thuong hay diém binh
thuong. Mot sd thuat toan khong dugc giam sat nhu phan cum, KNN c6 thé phat hién su bat
thuong dua trén dit liéu va cac tinh nang cua no.

2.6.1.2 Hoc tap ban gidm sat

Céc loai thuat toan hodc phuong phap nhu vay khong dugc giam sat day du hodc khong
dugc giam sat hoan toan. Vé co ban ching nam giita hai phuong phap hoc c6 giam sat va khong
giam sat. Cac loai thudt toan nay thuong st dung thanh phan hoc tap c6 giam sat nho, tirc 1a mot
lugng nhé dit liéu dugce chi thich duoc gén nhan trudc va thanh phﬁn hoc tap khong dugc gidm
sat 16n tac 13 rat nhiéu dit liéu khong duoc gin nhan dé hun luyén. Chung ta c6 thé lam theo bat
ky phuong phéap nao sau day dé trién khai phuong phap hoc ban giam sét -

e Cach tiép can dau tién va don gian 1a xay dyng md hinh duoc giam sat dua trén
mot lugng nhé dir ligu dugc gén nhan va chu thich, sau d6 xay dung mo6 hinh khong duoc
giam sat bang cach ap dung diéu twong tu cho mot lwong 16n dir liéu khong duoc gin
nhin dé c6 dugc nhidu mau duoc gin nhin hon. Bay gio, dao tao mé hinh trén ching va
lap lai quy trinh.

e Cach tiép can thr hai can thém mot sb nd luc. Trong cach tiép can nay, trudc tién
chung ta c6 thé sir dung cac phuong phap khong duoc giam sat dé phan cum cac mau dir
liéu twong tu, cht thich cic nhom nay va sau d6 str dung két hop thong tin nay dé dao tao
mo hinh.

2.6.1.3 Hoc tang cuwong

Céc phuong phap nay khac véi cac phuong phap di nghién ctru trude ddy va ciing rat hiém
khi dugce str dung. Trong loai thudt toan hoc tap nay, sé c6 mot tac nhan ma ching toi mudn dao
tao trong mot khoang thoi gian dé nd c¢6 thé twong tac vi mot mdi truong cu thé. Tac nhan s&
tuan theo mot tap hop cac chién luge dé twong tac vi moi truong va sau do sau khi quan sat moi
truong, tac nhan s€ thuc hién cac hanh dong lién quan dén tinh trang hién tai cia moi truong.
Sau day 1 cac budc chinh ctia phuong phéap hoc ciing ¢b -

o Step1- Dau tién, chung ta can chuén bi cho dai Iy mot s6 chién luoc dat ra ban
dau.

o Step 2 - Sau d6 quan sat moi truong va hién trang cta no.
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e Step 3- Tiép theo, chon chinh sach tbi wu lién quan dén tinh trang hién tai cua
moi truong va thuc hién hanh dong quan trong.

o Step 4 - Bay gid, dai Iy c6 thé nhan duoc phin thuéng hoic hinh phat tuong tmg
theo hanh dong cua n6 & budce trudce.

« Step 5 - By gio, chiing t6i c6 thé cip nhat cac chién luge néu nd duge yéu cau.

e Step 6 - Cubi cung, lip lai cac budc 2-5 cho dén khi dai 1y tim hiéu va ap dung
cac chinh sach tdi uu.

Cac nhiém vu phu hgp véi hec may

So d6 sau day cho thiy loai nhiém vu nao thich hop cho cac van ¢ ML khéac nhau -

Is data
Correlated or
Redundant?

¥

Dimensionality
Reduction

Is data
producing a
category?

Is data
producing a
Quantity?

| N‘I
L 4

Classification Clustering Regression /,Bad Luck \\
S

7

Is data
labeled?

T

2.6.2 Dua trén kha nang hoc tap

Trong qua trinh hoc, sau day 1a mot ) phuong phap dua trén nang luc hoc tap -
Batch Learning

Trong nhiéu trudng hop, ching t6i cé cac hé thong Hoc may end-to-end trong d6 ching toi
can dao tao mo hinh trong mot lan béng cach stir dung toan b dit li¢u dao tao co san. Loai phuong
phap hoc hoac thuat toan nhu vay dugc goi laBatch or Offline learning. N6 duoc goi 1a hoc
Batch hodc Offline vi n6 14 mot thu tuc mot 1an va mo hinh s& duge dao tao véi dit lidu trong
mdt dot duy nhat. Sau déy 1a cac bude chinh ciia phuong phap hoc theo 16 -

o Stepl- Dau tién, chung ta can thu thap tat ca dir liéu hudn luyén dé bat dau huan luyén

mo hinh.
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Step 2 - Bay gio, hdy bét diu dao tao mo hinh bing cach cung cép toan bd dit liéu dao
tao trong mdt 1an.

Step 3 - Tiép theo, dung qua trinh hoc tap / dao tao khi ban da dat dugc Kkét qua / hi¢u
suat lam viéc dat yéu cau.

Step 4- Cudi cung 14 trién khai mo hinh di dugc dao tao nay vao san xuét. Tai ddy, no s&

du doan dau ra cho mau dir liéu mai.

2.6.21  Hoc truc tuyén

N6 hoan toan nguoc lai voi phuong phap hoc theo 16 hay hoc offline. Trong cac phuong

phap hoc tap nay, dir liu huén luyén dugc cung cép theo nhiéu 16 tang dan, dugc goi 1a 16 nho,

cho thuat toan. Sau day la cac budc chinh cua phuong phap hoc Online -

Step 1 - Pau tién, chiing ta can thu thap tit ca cac dit liéu huan luyén dé bat dau huan
luyén mo hinh.

Step 2 - Bay gi0, hiy bat ddu dao tao md hinh bang cach cung cdp mot 16 nho dit lidu
dao tao cho thuat toan.

Step 3 - Tiép theo, chung ta can cung cap cac 16 nho dit liéu huin luyén theo nhiéu budc
cho thuat toan.

Step 4 - Vino s& khong ding lai giéng nhu hoc theo 16, do d6 sau khi cung cap toan bd
dir liéu dao tao trong cac 16 nho, hiy cung cp cac miu dit liéu méi cho no.

Step 5 - Cubi cung, no sé tiép tuc hoc hoi trong mot khoang thdi gian dia trén cac mau

dir liéu mai.

2.6.2.2  Dua trén Céch tiép can Tong quéat

Trong qué trinh hoc, sau day 1a mot sb phuong phap dua trén cach tiép can tong quat hoa:

Hoc tap dwa trén phién ban

Phuong phéap hoc tap dua trén phién ban 1a mot trong nhitng phuong phép hiru ich dé xay

dung cdc mo6 hinh ML bﬁng cach téng quat hoa dua trén dir li¢u dau vao. No dbi lap voi cac

phuong phap hoc tap dd nghién ctru trudc day & chd loai hoc tap nay lién quan dén cac hé théng

ML ciing nhu cac phuong phap sir dung chinh cac diém dir liéu tho dé rat ra két qua cho cac mau

dir liéu madi1 hon ma khong can xay dung mot mo hinh rd rang vé dir li¢u dao tao.

No6i mot cach d& hiéu, hoc dua trén phién ban vé co ban bit dau hoat dong béng cach xem

xét cac diem dir liéu dau vao va sau d6 sir dung mot so li¢u tuong tu, nd s€ khai quat héa va du

doan cac diem dir liéu moi.

Hoc tap dwa trén mé hinh

Trong phuong phip hoc dya trén mo hinh, mét qua trinh 13p lai dién ra trén cac mé hinh ML

duoc xay dung dya trén cac tham s6 md hinh khac nhau, dugc goi 1a siéu tham so va trong do
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dir liéu dau vao duoc sir dung dé trich xuét cac tinh ning. Trong bai hoc nay, cac siéu tham sb
duoc tdi wu hoa dua trén cac k¥ thuat xac nhan mo6 hinh khac nhau. B¢ 1a 1y do tai sao chung ta
c6 thé noi rang phwong phap hoc tap dya trén M6 hinh st dung cach tiép can ML truyén thong

hon theo huéng tong quat hoa.

2.7 Hoc may v6i Python - Chuan bi dir liéu
2.7.1  Giai thi¢u

Céc thuat toan Hoc may hoan toan phu thudc vao dit liéu vi nd 1a khia canh quan trong nhat
gitip ddo tao md hinh c6 thé thuc hién dugc. Mit khac, néu chiing ta khong thé hiéu duoc dir ligu
do, trude khi dua nd vao cac thuat toan ML, mdt ¢d may sé& tré nén vo dung. Noi mdt cach don
gian, chung ta luén can cung cap dir liéu pht hop, tic 1a dit lidu co ty 18, dinh dang chinh xac va
chira cac tinh ning c6 ¥ nghia, cho van dé ching ta muén may giai quyét.

Diéu nay 1am cho viéc chuan bi dit liéu trd thanh budc quan trong nhét trong quy trinh ML.
Chuan bi dit liéu c¢6 thé duge dinh nghia 1a quy trinh 1am cho tap dit liéu ciia chiing toi phu hop
hon vé1 quy trinh ML.

2.7.2  Taisao phai xir ly truwéc dir ligu?

Sau khi chon dit liéu tho dé hudn luyén ML, cong viéc quan trong nhat 1a xt ly trude div
li¢u. Theo nghia rong, tién xur 1y dir liéu s& chuyén ddi dit liéu da chon thanh mot dang ma chung
ta co thé lam viéc hodc co thé cung cip cho cac thuat toan ML. Ching t6i ludn can xt 1y trude
dir liéu ctia minh dé dit liéu c6 thé gidng nhu ky vong cua thuat toan hoc may.

2.7.3 Ky thuat xir ly trwéc dir liu

Chung t6i ¢ cac ki thuat tién xu 1y dir liéu sau ddy co6 thé duoc ap dung trén tap di liéu dé
tao dir liéu cho cac thuat toan ML -
Mé rgng quy mo

Hau hét co 18 tap dir liéu cua chung t6i bao gé)m cac thugc tinh véi ty 1¢ khac nhau, nhung
ching toi khong thé cung cip dir lidu d6 cho thuat toan ML do d6 né yéu cau thay ddi ty 1&. Thay
doi ty 1€ dir liéu dam bao réng cac thudc tinh c6 cung ty 1€. Noi chung, cac thudc tinh dugc thay
d6i ty 1¢ thanh pham vi 0 va 1. Céc thuat toan ML nhu gradient descent va k-Nearest Neighbors
yéu cau dir liéu dugc chia ty I&. Chung ta co thé ban lai dir liéu v6i su tro giip cua lop
MinMaxScaler cua thu vién Python scikit-learning.

Thi du

Trong vi du nay, chung t6i s€ ban lai dit li¢u ctia by dir liéu bénh tiéu duong nguoi da do
Pima ma ching t61 da su dung trudc do. DAu tién, dir liéu CSV s& duoc tai (nhu da thuc hién
trong cac chuong trudc) va sau do voi sy trg giup cia 16p MinMaxScaler, nd s& dugc thay ddi

ty 1€ trong pham vi 0 va 1.
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Vai dong dau tién cua tap 1énh sau gidng nhu ching ta di viét trong cic chuong trudc khi
tai dir licu CSV.
from pandas import read_csv
from numpy import set_printoptions
from sklearn import preprocessing
path = r'C:\pima-indians-diabetes.csv"'
names = ['preg', 'plas', 'pres', 'skin', 'test', 'mass', 'pedi', 'age', 'class']
dataframe = read_csv(path, names=names)

array = dataframe.values

Bay gio, chiang ta c6 thé sir dung 16p MinMaxScaler dé chia ty 1& dir liéu trong pham vi 0

va l.

data_scaler = preprocessing.MinMaxScaler(feature_range=(0,1))

data_rescaled = data_scaler.fit_transform(array)

Chung t6i ciing ¢6 thé tom tat dit liéu cho dau ra theo lya chon ciia ching t6i. O day, chung

t6i dang dat do chinh xac thanh 1 va hién thi 10 hang dau tién trong dau ra.

set_printoptions(precision=1)

print ("\nScaled data:\n", data_rescaled[0:10])
Piu ra

Scaled data:

[
[6.4 0.7 0.6 6.4 8. 0.5 0.2 0.5 1. ]
[6.1 0.4 6.5 6.3 6. 0.4 6.1 6.2 0. ]
[6.5 0.9 6.5 8. ©. 0.3 0.3 0.2 1. ]
[06.1 0.4 6.5 6.2 6.1 6.4 6. 0. 0. ]
[6. ©.7 6.3 0.4 6.2 6.6 6.9 0.2 1. ]
[0.3 0.6 6.6 8. ©. 0.4 0.1 0.2 0. ]
[0.2 0.4 6.4 6.3 6.1 6.5 0.1 0.1 1. ]
[0.6 0.6 6. ©. 6. 0.50. 0.10. ]
[6.1 1. 0.6 6.5 0.6 6.5 8. 0.5 1. ]
[6.5 0.6 6.8 8. 6. ©. 0.1 0.6 1. ]

1

Tur du ra & trén, tat ca dit liéu d3 duoc thay doi ty 1¢ thanh pham vi 0 va 1.
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Binh thudng héa

Mot k¥ thuat tién xir 1y dit liéu hitu ich khac 1a Chuan hoa. Diéu nay duoc sir dung dé ban
lai mdi hang dit liéu c6 do dai 1a 1. N6 chi yéu hitu ich trong tip dit liéu thwa thét noi chung ta
c6 rat nhiéu s6 khong. Chung toi ¢6 thé chia ty 1& dir liéu voi sy tro gitp cta 16p Normalizer cta
thu vién Python scikit-learning.

2.7.4  Céc loai chuan hda

Trong hoc mdy, c6 hai loai k¥ thuat tién xtr Iy chuan hoa nhu sau:
Chuin héa L1

N6 ¢6 thé duoc dinh nghia 1a k¥ thuat chuan hoa stra doi cac gié tri cta tap dit liéu theo cach
ma trong mdi hang, tong cac gia tri tuyét d6i s& ludn 1én dén 1. N6 con duge goi 14 Sai léch tuyét
ddi it nhat.
Example

Trong vi du ndy, chung toi sir dung k¥ thuat L1 Normalize dé chuin héa dit liéu ciia bo dix
liéu bénh tiéu duong nguoi da d6 Pima ma chung t6i da st dung trude d6. Pau tién, dir liéu CSV
s€ duoc tai va sau do voi sy trg giup cua 16p Normalizer, n6 s€ dugc chuén hoa.

Vai dong ddu tién cua tap 1énh sau gibng nhu ching ta d viét trong cac chuong trude khi
tai dir licu CSV.
from pandas import read_csv
from numpy import set_printoptions
from sklearn.preprocessing import Normalizer
path = r'C:\pima-indians-diabetes.csv"'
names = ['preg', 'plas', 'pres', 'skin', ‘'test', 'mass', 'pedi', 'age', 'class']
dataframe = read_csv (path, names=names)

array = dataframe.values
Bay gio, chiing ta c¢6 thé sir dung 16p Normalizer v6i L1 dé chudn hoa dir licu.

Data_normalizer = Normalizer(norm='1l1").fit(array)

Data_normalized

Data_normalizer.transform(array)
Chung t6i cling c6 thé tom tét dir liéu cho dau ra theo lua chon cua chung toi. O day, ching
t6i dang dat do chinh xac thanh 2 va hién thi 3 hang dau tién trong dau ra.

set_printoptions(precision=2)

print ("\nNormalized data:\n", Data _normalized [0:3])
Output

Normalized data:
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[0.02 0.43 0.21 0.1 ©. 0.1 0. 0.14 0. ]
[e. 0.36 0.28 0.12 0. 0.11 0. 0.13 0. ]

[0.03 ©.59 0.21 0. 0. 0.07 0. 0.1 0. ]

Chuén héa L2

N6 ¢6 thé duoc dinh nghia 14 k¥ thuat chuan hoa stra doi cac gié tri cta tap dit liéu theo cach
ma trong mdi hang, tong cac binh phuong s& ludn 1én dén 1. N6 con duoc goi 1a binh phuong
nho nhit.

Example

Trong vi du ndy, ching t6i sir dung k¥ thuat Chuan hoa L2 dé chuan hoa dit liéu cua bo dir
liéu bénh tiéu duong nguoi da d6 Pima ma chung t6i da st dung trude d6. Pau tién, dir liéu CSV
s€ duoc tai (nhu da thuc hién trong cac chuong trudc) va sau do véi su tro giap cua 16p
Normalizer, n6 s& duoc chuin hoa.

Vai dong déu tién cua tap lénh sau gibng nhu ching ta d viét trong cac chuong trude khi
tai dir liu CSV.
from pandas import read_csv
from numpy import set_printoptions
from sklearn.preprocessing import Normalizer
path = r'C:\pima-indians-diabetes.csv"'
names = ['preg', 'plas', 'pres', 'skin', ‘'test', 'mass', 'pedi', 'age', 'class']
dataframe = read_csv (path, names=names)

array = dataframe.values
Bay gio, chung ta c6 thé st dung 16p Normalizer véi L1 dé chuan hoa dir lidu.

Data_normalizer = Normalizer(norm='12").fit(array)

Data_normalized = Data_normalizer.transform(array)

Chiing t6i ciing c6 thé tém tat dit liéu cho dau ra theo lya chon cua ching toi. O day, ching
t6i dang dat o chinh xac thanh 2 va hién thi 3 hang dau tién trong dau ra.
set_printoptions(precision=2)

print ("\nNormalized data:\n", Data _normalized [0:3])

Output

Normalized data:

[
[0.03 0.83 0.4 0.2 0. 0.19 0. 0.28 0.01]
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[0.01 ©.72 ©.56 ©.24 0. 0.22 0. 0.26 0. ]

[0.04 0.92 0.32 0. 0. 0.12 0. 0.16 0.01]

2.7.5  Binarization

Nhu tén cho thiy, day 1a k¥ thudt véi su tro gitp ctia chung ti ¢ thé tao dir liéu nhi phan.
Chung ta c6 thé st dung ngudng nhi phan dé tao dit liéu cua ching ta & dang nhi phan. Cac gia
tri trén gia tri ngudng do s& duoc chuyén d6i thanh 1 va dudi ngudng d6 s& dugc chuyén doi
thanh 0. Vi du: néu chang ta chon gia trj ngudng = 0,5, thi gia tri tap dir liéu ¢ trén nod s& trd
thanh 1 va dudi ngudng nay sé tré thanh 0. Nghia 13 tai sao chiing ta ¢ thé goi nobinarizing dir
liéu hodc thresholdingdit liéu. Ky thuat nay hitu ich khi chung ta c6 xac suat trong tap di liéu
ctia minh va mudn chuyén chiing thanh céc gia tri rd nét.

Chung ta c6 thé ma hoa dit liéu v6i sy tro gitp cua 16p Binarizer cua thu vién Python scikit-
learning.

Thi du

Trong vi du nay, chiing t61 s€ ban lai dir li¢u ctua bg dir li¢u bénh tiéu duong nguoi da do
Pima ma ching t61 da sir dung trude do. Pau tién, dir liéu CSV s& dugce tai va sau do voi su tro
gitip ctia 10p Binarizer, né s& dugc chuyén ddi thanh cac gia tri nhi phan, tirc 1a 0 va 1 tuy thudc
vao gia tri ngudng. Chung t6i dang 14y 0,5 1am gid tri ngudng.

Vai dong du tién cua tap 1énh sau gibng nhu ching ta d viét trong cac chuong trude khi

tai dir licu CSV.

from pandas import read_csv

from sklearn.preprocessing import Binarizer

path = r'C:\pima-indians-diabetes.csv'

names = ['preg’, ‘plas’, ‘pres’, 'skin’, ‘test’, 'mass’, ‘pedi’, ‘age’, ‘class']
dataframe = read_csv(path, names=names)

array = dataframe.values

Bay gio, chiing ta c6 thé st dung 16p Binarize dé chuyén doi dir liéu thanh cac gia tri nhi

phan.

binarizer = Binarizer(threshold=0.5).fit(array)

Data_binarized = binarizer.transform(array)

O day, chiing t6i dang hién thi 5 hang dau tién trong dau ra.
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print ("\nBinary data:\n", Data_binarized [0:5])
Pau ra

Binary data:

[
[1.1.1.1.0.1.1.1.1]
[1.1.1.1.0.1.0.1.0]
[1.1.1.0.0.1.1.1.1]
[1.1.1.1.1.1.0.1.0]
[0.1.1.1.1.1.1.1.1]

2.7.6  Tiéu chuan hoa

Mot k§ thuat tién xtr 1y dir liéu hiru ich khac vé co ban dugc str dung dé bién ddi cac thudc
tinh dit liéu v6i phan phdi Gaussian. N6 khac gia tri trung binh va SD (P9 1éch chuan) voi phan
phdi Gaussian chuan véi gia tri trung binh 13 0 va SD 14 1. K§ thuét nay hitu ich trong cac thuat
toan ML nhu hodi quy tuyén tinh, hdi quy logistic gia dinh phan phdi Gaussian trong tap dit liéu
dau vao va tao ra tot hon két qua véi dir liéu duoc thay ddi ty 16. Chung ta ¢ thé chuan hoa dir
liéu (mean = 0 va SD = 1) vé&i su tro gitp cua 16p StandardScaler cua thu vién Scikit-learning
Python.

Thi du

Trong vi du nay, chiing t61 s€ ban lai dir li¢u cta bg dir li¢u bénh tiéu duong nguoi da do
Pima ma chung t61 da sir dung trudc do. Pau tién, dir liéu CSV s& dugce tai va sau d6 voi su tro
gitip cua 16p StandardScaler, nd s& duoc chuyén ddi thanh Phan phdi Gaussian véi gia tri trung
binh=0vaSD =1.

Vai dong dau tién cua tap 1énh sau gidng nhu ching ta di viét trong cac chuong trudc khi

tai dir licu CSV.

from sklearn.preprocessing import StandardScaler

from pandas import read_csv

from numpy import set_printoptions

path = r'C:\pima-indians-diabetes.csv'

names = ['preg’, 'plas’, ‘pres’, 'skin’, 'test’, 'mass’, 'pedi’, ‘age’, 'class']
dataframe = read_csv(path, names=names)

array = dataframe.values
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Béy gio, ching ta c6 thé st dung 16p StandardScaler dé ban lai di liéu.

data_scaler = StandardScaler().fit(array)

data_rescaled = data_scaler.transform(array)

Chung t6i cling c¢6 thé tom tat dit liéu cho dau ra theo lwa chon cua chung t6i. O day, chung

t6i dang dat do chinh xac thanh 2 va hién thi 5 hang dau tién trong dau ra.

set_printoptions(precision=2)

print ("\nRescaled data:\n", data_rescaled [0:5])
Piu ra

Rescaled data:

[
[0.64 0.85 0.15 0.91-0.69 0.2 0.47 1.43 1.37]
[-0.84-1.12-0.16 0.53-0.69 -0.68 -0.37 -0.19 -0.73]
[1.23 1.94-0.26-1.29-0.69-1.1 0.6 -0.11 1.37]
[-0.84-1. -0.16 0.15 0.12-0.49-0.92 -1.04 -0.73]
[-1.14 0.5 -1.5 0.91 0.77 1.41 5.48-0.02 1.37]

]

Ghi nhan dir liéu

Chung t6i di thao luan vé tAm quan trong cua fata tét d6i voi cac thut toan ML ciing nhu
mot s6 ki thuat xtr Iy trude dir liéu trude khi giri né dén cac thuat toan ML. Mot khia canh nira
trong van dé nay 1a ghi nhin dir liéu. N6 ciing rat quan trong dé giri dit liéu dén cac thuat toan
ML c6 nhan thich hop. Vi du, trong truong hop cac van dé phan loai, rat nhiéu nhan & dang t,
30, v.v. ¢6 trén dit liéu.

Ma hoa nhén la gi?

Hau hét cac ham sklearn déu mong doi rang dit liéu ¢6 nhédn s6 hon 1a nhan tir. Do d6, chiing
ta can chuyén d6i cac nhin d6 thanh nhan s6. Qua trinh nay dugc goi 1 ma héa nhin. Chiing ta
c6 thé thuc hién ma hoa nhan cua dit liéu véi su tro giup cua ham LabelEncoder () cua thu vién
Python scikit-learning.

2.7.7 ML véi Python - Lwa chon tinh ning dir li¢u

Trong chuong trudc, ching ta di xem chi tiét cach xir Iy trudc va chuan bi dit lidu cho hoc

may. Trong chuwong nay, ching ta hiy hiéu chi tiét lya chon tinh ning dir liéu va cac khia canh

khac nhau lién quan dén no.
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TAm quan treng cia viéc lya chon tinh ning dir ligu

Hiéu suét ctia mo hinh hoc may ty 1€ thuan voi céc tinh nang dir liéu dugc st dung dé dao
tao nd. Hiéu suét ctia mo hinh ML sé& bj anh hudng tiéu cuc néu céc tinh nang dir liéu dugc cung
cap cho n6 khong lién quan. Mit khac, viéc st dung céc tinh ning dir liéu co lién quan c6 thé
lam tdng do chinh x4c ctia md hinh ML cua ban, dic biét 1a hoi quy tuyén tinh va logistic.

Bay gio' cau hoi nay sinh rang lya chon tinh ning ty dong 1a gi? N6 c6 thé dugc dinh nghia
la qua trinh véi sy trg gitp cua ching t61 chon céc tinh nang dé trong dir liéu cua chung toi co6
lién quan nhat dén dau ra hoic bién du doan ma chiing toi quan tim. N6 con dugc goi 1a ra chon
thudc tinh.

Sau day la mot s6 loi ich cua viéc lva chon tinh nang ty dong trude khi 1ap mo hinh dir lig¢u:

e Thuyc hién lya chon tinh nang trude khi 1ap mé hinh dit li¢u s€ lam giam sy trang
bi qua mtrc.

e Thuc hién lya chon tinh ndng trudc khi 1ap mo hinh dir li¢u s€ 1am tang do chinh
xac cia mo hinh ML.

e Thuyc hién lya chon tinh nang trude khi lap mo hinh dir li¢u s€ gidm thoi gian dao
tao

Ky thuat lya chon tinh nang

Sau day 1a cac k¥ thuat chon tinh ning tu dong ma ching ta c6 thé s dung dé 1ap mé hinh
dir liéu ML bang Python:

Lwa chon don bién

KY¥ thuat Iya chon tinh nang nay rat hitu ich trong viéc lyra chon céc tinh nang do, voi su tro
gitip cua kiém tra thdng ké, c6 mbi quan hé chit ché nhit v6i cac bién du doan. Chung ta cb thé
trién khai k¥ thuat Iya chon tinh nang don bién véi su tro giup cua SelectKBestOclass cua thu
vién Python scikit-learning.

Loai bé tinh ning dé quy

Nhu tén cho théy, k¥ thuat lya chon tinh nang RFE (Loai bé tinh ndng d¢ quy) loai bo cac
thudc tinh mgt cach dé quy va xay dung moé hinh véi cac thudc tinh con lai. Ching ta co thé trién
khai k¥ thuat lya chon tinh nang RFE véi sy tro gitip cua 16p RFE cia thu vién Python scikit-
learning.

Phan tich thanh phan chinh (PCA)

PCA, thuong duoc goi 1a k¥ thuat giam dir liéu, 1a k¥ thuat lya chon tinh nang rat hitu ich
vi n6 str dung dai s6 tuyén tinh dé chuyén doi tap dir liéu thanh dang nén. Chung ta c6 thé trién
khai k¥ thudt lya chon tinh nang PCA véi su trg giap cia 16p PCA cua thu vién Python scikit-

learning. Chiing ta c6 thé chon sb lwong cac thanh phan chinh trong dau ra.
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TAm quan treng ciia tinh ning

Nhu tén cho thdy, ky thuat quan trong cua déi twong dia Iy duoc st dung dé chon cac dbi
tuong dia 1y quan trong. V& co ban, no st dung bd phan loai cé giam sat dugc dao tao dé chon

cac tinh ndng. Chiing ta c6 thé thuc hién k¥ thuat lya chon tinh ning nay véi su trg gitp cta 16p

ExtraTreeClassifier cua thu vién Python scikit-learning.

CHUONG III: UNG DUNG MACHINE LEARNING TRONG PHAN

TiCH VA DU BAO LUN CONG TRINH

3.1Cac mo hinh ML
311 Thuat todn ML - Phén loai

Phan loai - Gigi thiéu

Giai thuat phan loai - Hoi quy logistic
May vecto hd tro (SVM)

Thuat toan phan loai - Cay quyét dinh

Thuéit todn phan loai - Naive Bayes

Thuét todn phan loai - Rirng ngiu nhién

3.1.2 Thuat toan ML - Phan cum

Thuat toan phan cum - Tdng quan

Thuat todn phan cum - Thuat toan K-mean

Thuat todn phan cum - Thuét toan dich chuyén trung binh

Thuat todn phan cum - Phan cum theo thir bac

3.1.3 Thuat toan ML - Thuat toAn KNN

Thuat todn KNN - Tim nhitng ngudi hang x6m gan nhat

Hoc may - Chi sb hiéu suét

Hoc may - Quy trinh lam viéc tu dong
Cai thién Hiéu suét ctia Mo hinh ML
Cai thién Hiéu suit cia M6 hinh ML (Tiép theo...)

3.1.4 Thuat toan ML - Héi quy

Thuat toan hdi quy - Tdng quan

Thuat toan hdi quy - Hdi quy tuyén tinh

3.2 Lwa chon md hinh ML trong phén tich ké qua dw bao lin
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https://isolution.pro/vi/t/machine-learning-with-python/classification-introduction/phan-loai-gioi-thieu
https://isolution.pro/vi/t/machine-learning-with-python/classification-algorithms-logistic-regression/giai-thuat-phan-loai-hoi-quy-logistic
https://isolution.pro/vi/t/machine-learning-with-python/classification-algorithms-support-vector-machine/may-vecto-ho-tro-svm
https://isolution.pro/vi/t/machine-learning-with-python/classification-algorithms-decision-tree/thuat-toan-phan-loai-cay-quyet-dinh
https://isolution.pro/vi/t/machine-learning-with-python/classification-algorithms-naive-bayes/thuat-toan-phan-loai-naive-bayes
https://isolution.pro/vi/t/machine-learning-with-python/classification-algorithms-random-forest/thuat-toan-phan-loai-rung-ngau-nhien
https://isolution.pro/vi/t/machine-learning-with-python/clustering-algorithms-overview/thuat-toan-phan-cum-tong-quan
https://isolution.pro/vi/t/machine-learning-with-python/clustering-algorithms-k-means-algorithm/thuat-toan-phan-cum-thuat-toan-k-mean
https://isolution.pro/vi/t/machine-learning-with-python/clustering-algorithms-mean-shift-algorithm/thuat-toan-phan-cum-thuat-toan-dich-chuyen-trung-binh
https://isolution.pro/vi/t/machine-learning-with-python/clustering-algorithms-hierarchical-clustering/thuat-toan-phan-cum-phan-cum-theo-thu-bac
https://isolution.pro/vi/t/machine-learning-with-python/knn-algorithm-finding-nearest-neighbors/thuat-toan-knn-tim-nhung-nguoi-hang-xom-gan-nhat
https://isolution.pro/vi/t/machine-learning-with-python/machine-learning-algorithms-performance-metrics/hoc-may-chi-so-hieu-suat
https://isolution.pro/vi/t/machine-learning-with-python/machine-learning-with-pipelines-automatic-workflows/hoc-may-quy-trinh-lam-viec-tu-dong
https://isolution.pro/vi/t/machine-learning-with-python/machine-learning-improving-performance-of-ml-models/cai-thien-hieu-suat-cua-mo-hinh-ml
https://isolution.pro/vi/t/machine-learning-with-python/machine-learning-improving-performance-of-ml-model/cai-thien-hieu-suat-cua-mo-hinh-ml-tiep-theo
https://isolution.pro/vi/t/machine-learning-with-python/regression-algorithms-overview/thuat-toan-hoi-quy-tong-quan
https://isolution.pro/vi/t/machine-learning-with-python/regression-algorithms-linear-regression/thuat-toan-hoi-quy-hoi-quy-tuyen-tinh

Hoi quy 12 mot cong cu thdng ké va may hoc quan trong va duoc sir dung rong rai. Muc tiéu
chinh cua cac nhiém vu dua trén hdi quy 1a du doan cac nhan hodc phan hoi dau ra la céc gié tri
s tiép tuc, cho dit liéu dau vao da cho. Pau ra s& dya trén nhitng gi mé hinh d hoc duoc trong
giai doan dao tao. Vé co ban, md hinh hoi quy sir dung cac dic trung dir liéu dau vao (cac bién
doc 1ap) va cac gia tri dau ra so lién tuc twong tng ctia ching (bién phu thudc hoic bién két qua)
dé tim hiéu méi lién hé cy thé giita dau vao va dau ra tuong ung.

Céc loai md hinh hai quy

Regression Models

/,\

Simple Multiple

(Univariate Features) (Multiple Features)

Mo hinh hdi quy c6 hai loai sau:

Simple regression model - Pay 1a mo hinh hdi quy co ban nhét, trong d6 cac du doan duoc
hinh thanh tir mot ddc trung duy nht, don bién cua dit liéu.

Multiple regression model - Nhu tén ctia nd, trong mé hinh hdi quy nay, cac du doan dugc
hinh thanh tir nhiéu ddc diém cta dit ligu.

Xay dung Regressor bing Python

Mo hinh bd hdi quy trong Python c6 thé duoc xay dung giéng nhu chiing ta dd xay dung bo
phan loai. Scikit-learning, mét thu vién Python danh cho hoc may ciing c6 thé duogc su dung dé
xdy dung mot b hdi quy bang Python.

Trong vi du sau, chung toi s& xay dung mé hinh hdi quy co ban s& pht hop véi mot dong
voi dit lidu tire 1a hdi quy tuyén tinh. Cac bude can thiét dé xay dung mot bo hoi quy trong Python
nhu sau:

Bwéc 1: Nhap géi python can thiét

Dé xdy dung mot bo hdi quy bang scikit-learning, ching ta cin nhap n6 cing véi cac goi

can thiét khac. Chiing toi c6 thé nhap bang cach sir dung tap Iénh sau:

import numpy as np
from sklearn import linear_model

import sklearn.metrics as sm
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import matplotlib.pyplot as plt

Bwéc 2: Nhap tap dir ligu

Sau khi nhap goi cAn thiét, chung ta can mot tap dir licu dé xay dung mo6 hinh dy doan hdi
quy. Chiing t6i ¢6 thé nhap né tir tap dir liéu sklearn hodc c6 thé sir dung tap dit liéu khac theo
yéu cau cta chiing t6i. Chung toi s& stir dung dir liéu ddu vao da luu cta chiing t6i. Chung toi co

thé nhap no vai sy trg gitip cua tap 1énh sau:
input = r'C:\linear.txt'
Tiép theo, chung ta can tai dir liéu nay. Ching t6i dang str dung ham np.loadtxt dé tai no.

input_data = np.loadtxt(input, delimiter="")
X,y = input_data[:, :-1], input_data[:, -1]

Buwéc 3: To chic dir liéu thanh cac bé dao tao va kiém tra

Do d6, khi chiing ta can kiém tra mé hinh ctia minh trén di liéu khong nhin thiy, chang ta
s€ chia tap dir liéu cia minh thanh hai phﬁn: tap huén luyén va tap thir nghiém. Lénh sau s€ thuc
hién no:

training_samples = int(0.6 * len(X))

testing_samples = len(X) - num_training
X_train, y_train = X[:training_samples], y[:training_samples]

X_test, y_test = X[training_samples:], y[training_samples:]

Buéc 4: Panh gia va du doan mé hinh
Sau khi phan chia dit li¢u thanh dao tao va thir nghiém, ching ta can xdy dung md hinh.
Chung t61 s€ s dung ham LineaRegression () cua Scikit-learning cho muc dich nay. Lénh sau

s& tao mot ddi tuong hdi quy tuyén tinh.
reg_linear= linear_model.LinearRegression()
Tiép theo, ddo tao md hinh nay véi cac mau dao tao nhu sau:
reg_linear.fit(X_train, y_train)
Bay gio, cudi cung ching ta can thuc hién du doan véi dir 1iéu thir nghiém.

y_test_pred = reg_linear.predict(X_test)

33



Budc 5: Vé va hinh dung
Sau khi dy doan, ching ta c6 thé vé& va hinh dung no véi sy trg gitp cua tap 1énh sau:

Example

plt.scatter(X_test, y_test, color="red’)
plt.plot(X_test, y test_pred, color="black’, linewidth=2)
plt.xticks(())

plt.yticks(())
plt.show()

Output

Trong két qua trén, ching ta ¢ thé thay duong hdi quy giira cac diém dir lidu.

Bwéc 6: Tinh toan hiéu suat

Chung 61 cling c6 thé tinh toan hiéu suit cia mé hinh hdi quy véi su tro gitp cia cc sd
liéu hiéu suit khac nhau nhu sau:

Example

print("Regressor model performance:™)

print("Mean absolute error(MAE) =", round(sm.mean_absolute_error(y_test, y_test pred),

2))

print("Mean squared error(MSE) =", round(sm.mean_squared_error(y_test, y test pred),

2))
print("Median absolute error =", round(sm.median_absolute_error(y_test, y test_pred), 2))

print("Explain variance score =", round(sm.explained_variance_score(y_test, y test_pred),

2))
print("R2 score =", round(sm.r2_score(y_test, y test pred), 2))

Output
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Regressor model performance:
Mean absolute error(MAE) = 1.78
Mean squared error(MSE) = 3.89
Median absolute error = 2.01
Explain variance score =-0.09
R2 score = -0.09

3.3 Cic trng dung ciia thuit toan hdi quy ML nhw sau:

Forecasting or Predictive analysis- Mot trong nhiing (mg dung quan trong ctia hdi quy 1a
du bao hoac phan tich du bdo. Vi duy, chung ta c6 thé du bao GDP, gia dau hay ndi cach don gian
la dr li€u dinh luong thay ddi theo thoi gian va co thé du bao do lan cong trinh theo thoi gian.

Optimization- Co thé toi vu hoa cac quy trinh mé ta do lun véi su tro gitp cua hoi quy.

Error correction- Trong quan tric lin, viéc dua ra quyét dinh dang din ciing quan trong
khong kém viéc toi wu héa quy trinh mo ta do lun. Hoi quy c6 thé gitp chung ta dua ra quyét
dinh chinh xac ciling nhu diéu chinh quyét dinh da duoc thuc hién.

Economics- Dy bao do lun trong twong lai cho cong trinh hét sirc quan trong. Ching ta co
thé sir dung hdi quy dé du doan do lin cong trinh theo cac mo hinh lya chon

Finance- Mot cong ty tai chinh ludn quan tim dén viéc giam thiéu danh muc rai ro va mudn
biét cac yéu t6 anh hudng dén cong trinh. Tat ca nhirng diéu nay c6 thé duoc du doan voi sy trg

gitip ctia md hinh hoi quy.

3.4 Thuc nghiém trén so liéu thue té:

thoi Muc nuoc_so vdi
Do lun_mm | Dolun_m hs gian trung binh

0 0 1 0 4.47 111.51
-1.2 -0.0012 1 0.06 -4.33 102.71
-2.3 -0.0023 1 0.26 -5.22 101.82
-3.8 -0.0038 1 0.37 -17.42 89.62
-2.9 -0.0029 1 0.54 2.76 109.8
-3.6 -0.0036 1 0.64 10.16 117.2
-3.9 -0.0039 1 0.79 9.37 116.41
-6.3 -0.0063 1 1.04 -5.18 101.86
-7.6 -0.0076 1 1.16 2.87 109.91

-9 -0.009 1 1.29 -5.19 101.85
-10.9 -0.0109 1 1.41 -20.2 86.84
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-10.8 -0.0108 1 1.51 -2.95 104.09
-10.3 -0.0103 1 1.54 0.55 107.59
-10.5 -0.0105 1 1.66 8.36 115.4
-10.6 -0.0106 1 1.78 9.68 116.72
-13.4 -0.0134 1 2.01 7.28 114.32
-15.9 -0.0159 1 2.2 4.56 111.6
-16 -0.016 1 2.28 2.07 109.11
-19.7 -0.0197 1 2.39 -21.21 85.83
-18.6 -0.0186 1 2.52 -2.36 104.68
-18.3 -0.0183 1 2.6 3.78 110.82
-18.2 -0.0182 1 2.69 8.81 115.85
-16.3 -0.0163 1 2.79 9.34 116.38
Két qud tinh hoi quy trén 56 liéu thuc 1é:
SUMMARY
OUTPUT
Regression
Statistics
Multiple R 0.997966
R Square 0.995936
Adjusted R
Square 0.945529
Standard Error 0.000801
Observations 23
ANOVA
df SS MS F Significance F
Regression 3 0.003142 0.001047 1633.651 4.28E-23
Residual 20 1.28E-05 6.41E-07
Total 23 0.003155
Standard Lower Upper
Coefficients Error t Stat P-value Lower 95% Upper 95% 95.0% 95.0%
Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
hs 0.000314 0.00033 0.949803 0.35355 -0.00038 0.001003 | -0.00038 0.001003
thoi gian -0.00708 0.000196 -36.1931 1.05E-19 -0.00749 -0.00667 | -0.00749 -0.00667
Muc nuoc_so v@i
trung binh 0.000106 1.85E-05 5.742486 1.28E-05 6.77E-05 0.000145 | 6.77E-05 0.000145

Do thi hoi quy trén s6 liéu thue té:
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Do thi lUn tuyén dap do duogc

1 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23

-10

-15

Do thj lUn tuyén dap do tdc déng cdia muc nudc
hé chira va ngoai canh

0.0020
0.0015
0.0010
0.0005
0.0000
-0.0005
-0.0010
-0.0015
-0.0020
-0.0025

445 6 7 8 9 19 11 A2 13 14 15 16 17 18 19 PO 21 22 23

D06 thi do lun tuyén dap do tai trong va thoi gian
0.0000
1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

-0.0050

-0.0100

-0.0150

-0.0200

-0.0250
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KET LUAN
Ngon ngit Python la ngén ngir da dung, dé hiéu c6 thé dé dang lap chuong trinh tng dung
Machine learning trong phén tich va dyu bao d¢ Iin cdng trinh.
Machine learning c6 thé (g dung trong nhiéu linh vuc cua phan tich dir liéu va co thé
phan tich dir liéu trong quan trac Iun cong trinh.
Machine learning c6 thé tng dung nhiéu thuat toan dé phan tich, tuy nhién tng dung hoi

quy trong phan tich dit liéu quan trac lin cng trinh bude dau la phu hop.
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