Machine Learning la gi?

Machine Learning (ML) la mét nhanh cia Artificial
Infelligence (Al) cho phép mdy tinh hoc tir dix Liéu va dua ra
quyet dinh hay duw doan ma khdng can duoc Lap trinh mot
cach tudng minh.

Thay vi viet ra timq budc quy tdc, ta dua cho may tinh dir Ligu
va vi du. May tinh fu fim ra cac patterns frong dix Ligu, roi
diing chiing dé cho ket qua chinh xdc trén dix lieu méi, chua
timg thay.

Vi du: Phat hien Email Spam

1. Input (D Ligu) 2. Learn (M8 hinh ML) 3. Output (Du doan)
' Khong spam

Spam

Nhieu email (spam hodc M6 hinh ML hoc cac M6 hinh du doan mot
khdng spam) kem theo patterns tir dit Ligu email méi La spam
nhdn vi du hay khéng spam

Tom lai, Machine Learning gitp may tinh hoc tir dit ligu va tu
dong cai thien theo kinh nghiém.



Machine Learning hoat ddng nhu thé nao

Machine Learning cho phép may tinh hoc tir dit Liéu va cai thién hiéu ndng Trén
mdt tac vu ma khdng can dugc Ldp trinh mdt cach tuong minh.

Thay vi tudn theo cac quy téc c6 dinh, mé hinh ML fim ra patterns tronq dit Liéu
va ding chiing dé dua ra du doan hodc quyét dinh.

Cach hoat déng - Tt‘mg budc mot

@ (1) Thu thdp dix Liéu : Gom dix Liéu thd tir nhieu nquan

Lien quan déen bai toan.

ﬁ TT1(2) Chudn bi dirligu : Lam sach, sdp xép va bién doi dix

igu de san sang dua vao sir dung.

@9 (3) Hudn luyén mé hinh  : Thuat fodn hoc cdc patterns tir
dir Lieu hudn Luyén.

Pua ra du dodn : M0 hinh dd huan luyén dinq cac
DDD[I_ patterns da hoc de dudoan

trén dit Lieu mai.

@’ (5) anh gia & Cai thién : Kiém fra dd chinh xac cia md hinh

va cdi thién né bang nhiéu dir Ligu
hon ciing viéc Tinh chinh.

Qua trinh nay gilp md hinh nqay cang chinh xac va danq tin cdy hon khi né hoc
tlr nhieu dix Ligu va kinh nghiém hon.



Coc loai Machine Learning

Machine Learning chi yéu duoc chia thanh ba logi dua trén cach
mo hinh hoc tir dit Liéu.

1. Supervised Learning
2. Unsupervi sed Learning
3. Reinforcement Learning

1. Supervised Learnina

Trong Supervised Learning, mé hinh duoc huan luyén trén dix Lieu
c6 nhén (labeled data). Nghia L& dit Liu hudn luyén chia cd input
Lan output ding.

M5 hinh hoc mdi quan hé gitia input va output, rdi ding kién thic
do de du doan output cho dix Lieu méi, chua timg thay.

Cach hoat dong:
Input ML Model Output
- Data \ \ - Bap an ding
. Features . Label
= (y)

M5 hinh duoc hudn Luyén qua rat nhiéu vi du cé dap an dang va cd
gang toi thieu hod sai so.



2. Unsupervised Learnina

Trong Unsupervised Learning, md hinh duoc hudn Lluyén trén dit Lieu khdng nhén
(unlabeled data). Nghia la dir Liéu hudn luyén chi cé input ma khdng cé output ding.
M3 hinh tu tim ra cac patterns hodc cdu tric an trong di Ligu.

N6 chi yéu duoc diing dé clustering, gom nhom, hodc tim mai quan hé tronq dix

lieu.
Cach hogt ddng:
Input ML Model Output
' l?:::ures — .@._ —> . Patterns
(x) *S ’@ . Groups / Clusters

M6 hinh phan tich dix lieu va kham phd ra cac patterns hodc nhém ma khdng can
bat ky huong dan nao.

3. Reinforcement Leqrning

Trong Reinforcement Learning, md hinh (qoi la agent) hoc bdng cach tuong tac véi
mdt environment. Agent thuc hién hanh dong, nhan reward cho hanh ddng tot va
penalty cho hanh ddng xdu. Theo thdi gian, nd hoc duoc cach 16t nhat de dat
reward Lon nhdt.

Cach hoat dong;
Action
Agent (vd: di sang trai) Environment
- Hoc tir phan hdi I > . Thuc hién hanh
- Cdi thién hanh dong trong
ddng ve sau r@j L S environment
Reward / Penalty
(phan hai)

Agent hoc dugc mdt chién lugc mang lai reward cao nhdt sau rdt nhieu Ldn thir



Quy trinh Machine Learning

Quy trinh Machine Learning la mét chudi cdc budc duoc thuc hién dé xdy dung mot md
hinh machine learning. Né gidp ta di tir dir Ligu tho den nhitng du doan hiu ich mdt cach

c6 hé thdng.

@ () Thu thap di Ligu

J

|'*|'*l'*l'*|@ Chudn bj dit Ligu

\

(3) Hudn Luy&n mé hinh
\A

A~ A ® oénh g md hinh

J

@ (5) Tinh chinh m3 hinh
\’
-@ Trién khai mé hinh
- ==
\

h (3) Gidm sat & Cai thién

L/

: Gom dr Lieu thé tir nhieu nquon Lién quan

dén bai todn. Dir Liéu tt La nén tang
ctia mdt md hinh tot.

: Lam sach, sdp x€p va bién doi dix liu de

md hinh cd the hieu duoc. Bao gom xir Ly
missing values, encoding, scqling, V.V.

- Pua dir Lieu dd chudn bi vao thudt toan

dé nd hoc cac patterns va méi quan hé
trong dix Liéu.

: Kiém tra hiéu ndng ctia md hinh trén dir liéu

mdi bang cac chi s6 nhu accuracy,
precision, recall, v.v. de biet mo hinh

hoat dongq tot dén dau.

: Cai thién md hinh bang cach dieu chinh

cdc parameters va thir nhiimg ky thuat
khac nhau de c6 két qua t5t hon.

: Dua md hinh dd huan luyén vdo sir dung

thuc €, noi né cé the dua ra du dodn
trén dir Lieu mai.

: Li€n tuc theo ddi hiéu néing clia mé hinh

va cdp nhat nd véi dir ligu mai de giir
duoc do chinh xac theo thoi gian.



Machine Learning: Training Data vs Testing Data

Tronq Machine Learning, dit liu thudng duoc chia thanh hai phfi'n: Training Data va Testing
Data. Ca hai deu quan trong, nhung ching phuc vu nhiing muc dich khac nhau.

1. Training Data

Training data La pht’in dir Lieu duoc dung de huan Luyén mé hinh machine learning. M3 hinh
xem dit Liéu nay, hoc cdc patterns va moi quan he, roi dieu chinh cac parameters bén trong
de du dodn 1ot hon. Muc tiéu la gip md hinh hieu duoc bai toan 6t nhat co the.

2. Testing Data

Testing data la phan dit lieu ma md hinh chua timq nhin Jrh(‘i’y. Né duoc ding de danh gid
xem md hinh da hudn luyén hoat donq 16t dén dau trén dit Ligu méi. N6 cho ta hinh dunqg ve
hiéu ndnq cia md hinh trong finh hudng thuc te.

3. Cach hogt a’éng_

Chia dit Liéu
Training Data Testing Data
S (30-80%) (20-30%)
Dataset % \I/ \l/

qdc
Dung dé kiem tra higu
ndng mé hinh trén dir
ligu chua timg thay.

Diing dé hudn luyén md
hinh va hoc patterns.

4. Vi du don Siﬁn

Gid si jra ;:? 1000 dnh Chia M8 hinh hoc tir 800
mMeo va cho. —> 800 anh 200anh [ anh va duoc kiém tra
W T - - 1_ T _l_- _‘_ -~ 9 F

:I‘U?A.SL @ ( raining Da a) | (Tes ing Da a) trén 200 dnh méi.

Diing ca fraining data va festing data gidp ta xdy dung mdét md hinh khéng chi hoc tot ma
con hoat dong tot trén dir Llieu méi.



Cac thuat toan Machine Learning phé bién

Co rat nhiéu thudt todn machine learning, mai loai hiiu ich cho mat dang bai todn khac nhau.
Dudi day La mét so thugt toan phd bien nhat:
1. Linear Regression
Dung deé du doan mot gid tri Lién tuc. o o= O
N6 tim ra dudng thing khop nhat véi dir Ligu.

2. Logistic Regression 1
Ding cho bai todn classification. N6 du dodn Xac sudt
xac sudt mot diem dix Lieu thudc ve mat Lop 0
(0 hotic 1).
3. Decision Tree Tréi c6 mua?
Chia dit Lieu thanh cac nhanh b&ng nhiing cdu L/ \"‘0"\9_\
hoi dua trén qid fri cia features dé dua ra Mang 6 Khéng mang 6 |
quyet dinh.

4. Support Vector Machine (SVH)
Tim ranh gidi 16t nhét (dudnq thing hodc
hyperplane) phan tach cac Lop véi margin

l&n nhat.

5.  K-Nearest Neighbors (KNN) o © 5 0 o O
Phan Logi mot diem dir Lieu dua trén Lop chiém o) OO a o
da sd trong 'K’ diem Lan cdn qdn nhat. O " O o—o©

6. Naive Bayes Al P(BIA) P(A)
Ding xdc sudt va dinh Ly Bayes véi gia dinh ) P(B)
cac features doc Lap véi nhau.

Tree 1 Tree 2 Treen

*. Random Forest
Tap hop (ensemble) clia nhiéu decision tree. N6 nﬁ}: dﬁﬁ o dcé}h
két hop cdc du doan de cho ket qua chinh xdc \ = Pi’ié,u = s{,{w o
va on dinh hon. |

8. K-Means Clustering Ty e e
Gom cac diem dit Lieu tuong Tu vao K cum. N6 Yomon” Vs ._'_f.{-:.’— =
hoat dong b&ng cach tim tdm cum rai gan moi L ey

diem vao tam gdn nhat.



Machine Learning: Features va Labels

Trong Machine Learning, dit liéu thuong gb"m features va labels. Ca hai dénq vai 1ré khac
nhau nhung quan trong nhu nhau frong viéc huan luyén mdt mé hinh.

. Features (Input)

Features La cac bien ddu vao hay ddc d iem cla dit Liu.
Ching md 14 timq vi du va gitp mé hinh hoc ra cac

patterns.

Hay xem features nhu thdng tin ma ta dua vao cho md

hinh.

2. Labels (Output / Targe’r)

Labels L& dap an ding hay qid tri muc tiéu gan véi moi vi
du. M6 hinh hoc ti nhiing Label ndy trong qua trinh hudn

luyén.

Hay xem labels nhu ket qua ma fa mudn md hinh du

dodn.

3. Cach ching phdi hop

Features (Input)
. Feature 1
. Feature 2

. Feature n

4. Vi dy don gidn

Key Points

- Con qoi la input variables

- Duoc md hinh ding dé
dua ra du dodn

. Co theé La s, van ban,
danh muc, v.v.

Key Points

- Con qoi La output hodic
target

- Dai dién cho dap an ding

- Piing dé danh gid va dinh
huéng viéc hoc

Model

Machine Learning

g5

Labels (Output)
- Target / Label
(bap an dang)

Gia st ta mudn du dodn mat hoc sinh sé Hau hay Truot.

M6 hinh ding features dé du
dodn Label. Khi hudn luyén, no
so sanh du dodn voi Label thuc
€ va tu cai thién.

toc sinh | Gi0hoc | Chuyen céin % | Biém fruéc d6 | Kt qua 0 ddy, Gio hoc, Chuyén
' (Feature 1) | (Feature 2) | (Feature 3) | (Label) | cdn %, Diém trudc do La
A 5 80 10 pau | features (inputs).
B 2 60 40 Truot | Ddu/ Truot la label
C 6 90 85 pau | (oufput).

M5 hinh hoc tir nhiing vi du nay (features + labels), rdi dinq features dé du doan label cho dix ligu

moi.




Panh gia moé hinh

Panh gia md hinh La qud trinh kiém tra xem mgt md hinh machine learning hoat
ddnq ot dén dau trén dir Ligu chua timg thdy. N6 gidp ta hieu duoc mé hinh dang

t8t, &, hay cén cai thién,

1. Vi sao danh gia md hinh lai quan trong?

+ Cho ta biet md hinh chinh xac va danq tin cdy dén mic ndo.

- Gilp so sanh cac md hinh khac nhau.

+Cho thay md hinh c6 bi overfitting hay underfitting khdng.

2. Cac loai danh gid

+ Training Evaluation

- Testing Evaluation

3. Danh gia cho bai toan Classification

. Kiém tra trén chinh dir liéu dd ding dé

hudn luyén mé hinh.

. Kiém tra trén dix Liu méi, chua ting thay
dé biet mé hinh sé hoat dénq thé ndo

trong thuc te.

— Confusion Matrix

Bang the hién so
luong du dodn

aﬁng vad sai.

Gia tri
du doan

Gig tri thuc 1€
Positive Neqgative
F ¥
Positive (True (False
Positive) Positive)
FN TN
Negative (False (True
Negative) Negative)

TP : Du doan ding la Positive
TN : Dy dodn ding La Negative
FP : Du dodn sai thanh Positive
FN : Du dodn sai thanh Negative



_, Cdc chi sd phd bién

+ Accuracy : (TP + TN) / (TP + TN + FP + FN)
Ti L& du dodn ding trén tong s du dodn.

. Precision: TP / (TP + FP)

Trong tat ca du dodn La positive, c6 bao nhiéu
thuc su la positive.

.+ Recall (Sensitivity) : TP / (TP + FN)

Trong tat ca positive thuc &, mé hinh nhan ra
ding duoc bao nhiéu.

. F1Score : 2 x (Precision x Recall)

/ (Precision + Recall)
Su can bfing qitim Precision va Recall.

4, Danh gid cho bai todan Regression

0] day ta do sai so gilta gid tri dw dodn va gid tri thuc te.

- MAE (Mean Absolute Error) : Trunq binh cdc sai so tuyét dai.

MAE = i 2 |Yi-?i|

N =1

Vi du (Confusion Matrix)

Gid s md hinh du dodn

email La Spam hay Not Spam.

Thuc té
Spam | Not Spam
Du Spam 90 10
dodn | Not Spam | 15 85

Accuracy = (90 +85) /(90 + 10 + 15 + 85)
Y

Recall

. MSE (Mean Squared Error) : Trung binh binh phuong sai so.

. Y2
HSE=—=y = 1)
=1

. RMSE (Root Mean Squared Error) : Cdn bac hai cia MSE.

RMSE = VMSE

+ R* Score (R-squared) : Cho biét mé hinh giai thich duoc
bao nhiéu phdn bién thién cta dir Ligu. Cang cao cang 16t

(t6i da = 1).

( é (Yi —?i)l \

\ i; (Y. = }7)2 }

=1¥5/ 200 = 8%.5%
Precision =90 / (90 +10) = 90%
=90 / (90 +15) = 85.1%
F1Score = 8%1.1%

W

Vi du Regression

Budng du dodn cang

gdn cdc diem thuc t€ thi

md hinh cang tot.




Cac thu vién Python phé bién
cho Machine Learning

Python c6 rat nhieu thu vién manh mé gilp viéc Llam machine learning tré nén dée dang
va nhanh hon. Dudi day La mdt s6 thu vién phd bién nhat:

1. NumPy : Diing cho tinh todn sd hoc. N6 ho tro 112134
cdc mang Lon, ma trdn va cac ham toan hoc. np.array([1,2,3,4])

Vidu: Tao va thao tdc véi mang.

2. Pandas : Dﬁng de xt L)’f va phﬁn tich dit Lieu. No D | Age | Salary
cunq clp cdu tric PataFrame dé Lam viéc véi 1] 25 | 50000

dir Liu cd cdu tric mdt cach de dan 30 | 60000

' | 3 3 | 28 | 55000

Vidy : Doc dir Ligu tir file CSV va phdn tich.

3. Matplotlib : Pung d& truc quan hoa dir ligu. N6 1
gilp tao ra cdc dd thi va bieu do.
O

Vidu : V& mot do thi duong
4. Seaborn : Puoc xdy dung trén Matplotlib. N6 cho

cac bieu dd thang ké dep va giau thdng tin.

Vidu : Tao mdt histogram. >
5. Scikit-learn (sklearn) : Thu vién phd bi€n nhdt cho i -
(@)
machine learning. N6 c6 cac cdng cu don gidn, =0
higu qua cho classification, regression, L= >
clustering, v.v. model.fit(X, y)

Vi du : Hudn Luyén mé hinh bdng Linear
Regression.



6. TensorFlow : Thu vien ma nguSn md& cla Google

cho deep learning va machine learning.
Rat tot de xay dung va hudn Luyén cac
mang heural sdu.

Vi du : Xdy dung mé hinh neural network.

1. Keras : M6t API cdp cao chay bén trén

TensorFlow. N6 qidp viéc xdy dung cdc
md hinh deep learning de va nhanh hon.
Vi-du : Tao mdt mé hinh Sequential.

8. PyTorch : Thu vién deep learning ciia Facebook

9. XGBoost :

(Meta). N6 mang lai su linh hogt va

do thi tinh foan dong.

Vi du : Xdy dung va hudn luyén cac md
hinh deep learning.

Thu vién duoc 191 uu cho cdc

thuat toan gradient boosting. No nhanbh,
hiéu qua va hoat donqg 1ot véi dir Ligu

c6 cdu triic.

Vi du : Huan luyén mé hinh XGBoost cho
classification.

Input
Layer

Hidden Output
Luyer Layer

model = Sequential([

Dense(6Y, activation= relu ),

Dense(1, activation="sigmoid’)

1)

i




