Review: May hoc
Chuwong 1: Gioi thiéu
1) Trinh bay mdt img dung ciia may hoc va dé xuat phwong phap dé giai quyét

- Project mon hoc : bai toan 1a gi? Data dugc sir dung? Input l1a gi? Ouput 1a gi? Phuong
phéap str dung

2) Su khac biét gitra phan 16p (classification) va gom nhom (clustering). Cho vi du
minh hoa

- Phan 16p: qué trinh phéan 16p mot dbi tuong dir lidu vao mot hay nhiéu 16p da cho trudc
nhd mgt mo hinh phan 16p. Tap dit liéu dugc xay dung trude do co6 gan nhan. La k¥ thuat
dwa vao hoc c6 giam sat.

- Gom nhém: qué trinh gom cac ddi tuong dir liéu vao thanh tirng nhém (cluster) sao cho
cac ddbi tuong trong cung mot nhém c6 sy twong déng theo mot ti€u chi nao do. Tap dir
li¢u chua dugc danh nhan. La k¥ thuat dua vao hoc khong gidm sat

- Cho vi du:

3) Su khdc biét giira phan 16p (classification) va hoi quy (regression). Cho vi du
minh hoa.

- Phan 16p: quad trinh phan 16p mot d6i twong dir liéu vao mot hay nhiéu 16p da cho truée

nhd mot md hinh phén 16p. Tap dit lidu duoc xay dung trudc d6 c6 gan nhan. Bién dau ra
dang dinh tinh (kiéu roi rac/thr bac/dinh danh)

- Hoi quy: qua trinh mé hinh hoa, dinh lugng héa mébi quan hé gitr bién du vao (cdc bién
doc lap) va bién dau ra (bién muc tiéu, bién phuc thudc) dé xac dinh dugc su thay ddi cua
bién dau ra khi bién dau vao thay d6i. Bién dau ra la dinh luong (lién tuc/dang sd/cé thir
tw)

- Cho vi du:

4) Overfitting va underfitting. Cho vi du minh hoa. Céc ky thuat dé giam overfitting.

- Overfitting: 1a hién tugng mo6 hinh hoat dong tdt trén tap huan luyén nhung dat két qua
kém trén tap kiém tra.



- Underfitting: 12 hién tugng mo hinh khong dat dugc d6 chinh xdc cao trén tap huin
luyén va cling nhu tong quét trén ca tap dit liéu. C6 thé hiéu 1a md hinh khong hoc dugc
gica

- Vi du.

Ham muc tieu f{x) nao
dat do chinh xac cao nhat
do1 voi cac vi du sau nayr

f(x)

- Céc k¥ thuat dé giam overfitting: k¥ thuat regularization, k¥ thuat cross-validation hoac
VC dimension dé do d6 phtic tap ctia mé hinh, don gian héa mé hinh hoc (k¥ thuat
pruning trong ciy quyét dinh; weight decay hodc dropout trong mang neural va deep

learning),

Chuong 2: Hoi quy tuyén tinh

5) Pinh nghia hdi quy tuyén tinh. Cho vi du. Phwong phap wéc lwong tham sb dé
giai bai toan hdi quy tuyén tinh da bién.

- Xem slide bai giang (dinh nghia, vi du, phuong phap udc luong tham sé da bién)
Y =0+ 01X+ 0o Xy oo+ Xy

XT'xp =Xy

A —1

B=(X"X) X'y

6) Phwong phap gradient descent va ing dung ciia né dé giai bai toan hoi quy tuyén
tinh.



- Xem slide bai giang (phuwong phéap gradient descent cho trudng hop tong quit)

- Ap dung cho hdi quy tuyén tinh (dinh nghia dugc loss function cta hdi quy tuyén tinh).
Trinh bay gradient descent cho loss function nay.

Gradient descent cho ham nhiéu bién: tim global minimum cho ham f{6) trong d6 6 1a
mot vector.

¢ Thuat todn Gradient Descent
Khéi tao ngau nhién 6.
Lap (cho dén khi hoi tu hodc sd lugng vong ldp vugt qua mot ngudng)
{
Ber1 = e — PV af(6:)
}
Trinh bay loss function ctia hdi quy tuyén tinh
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- Trinh bay mdt trong 3 phuong phép :
Batch Gradient Descent
Stochastic Gradient Descent

Mini-batch Gradient Descent

Chuong 3: Neural Network — Perceptron



7) Pinh nghia Perceptron. V& hinh minh hoa Ap dung Perceptron dé biéu dién céc
ham boolean nhw AND, OR, NOT.

- Xem slide bai giang

- Perceptron: 12 mot mang neural don gian, bao gém input layer (16p dau vao), output
layer (16p dau ra). Perceptron dugc ding trong cdc bai toan phan 16p nhi phan.
Perceptrong dugc xem nhu 1 bo phén 16p tuyén tinh.

- V€ hinh minh hoa (xem slide bai giang)

- Dung Perceptron biéu dién AND, OR, NOT (xem slide bai giang)
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8) Tai sao Perceptron khong thé biéu dién phép toan XOR? Trinh bay cach khic

phuc van dé nay.

- V4i ham XOR 1a dir liéu phi tuyén, khong thé phan tich tuyén tinh, tirc khong thé tim
dugc 1 duong thang gitip phan chia hai 16p riéng biét.

- Két hop cic Perceptron thanh Multi-layer Perceptron dé biéu dién durgc ham XOR.

- Trinh bay vi du (xem slide bai gidng)

he(x)

TocIlI



Churong 4: M6 hinh hoc mdy két hop (ensemble model)
9) Pinh nghia mé hinh hoc may két hop. Vi du?

- Xem slide bai giang

- Vi du:

10) Pinh nghia Bagging. Trinh bay thuit toan Bagging

- Xem slide bai giang

- Trinh bay thuat todn Bagging c6 5 budc

11) Pinh nghia Boosting. Trinh bay thuit toan Adaboost.

- Xem slide bai giang

- Trinh bay thuat todn Adaboost c6 3 budc

Chuong 5: Gom nhom k-means va phdn cap (hierarchical clustering)
12) Thuit toan gom nhém k-means, wu va khuyét diém ciia k-means
- Xem slide bai giang .

13) Két qua ciia k-means phu thudc vao qua trinh khéi tao trong tim ban dau.
Trinh bay vi du minh hoa va hwéng tiép can dé khic phuc vin dé nay.

- Xem vi du trong slide bai giang. diing k-means++ dé khic phuc.

14) Cho biét két qua gom nhém nao tot nhat? Giai thich?




- Két qua gom nhém trong hinh (c) 1a t6t nhat vi cdc nhém phén biét nhau rat ro rang.
Khoang cdch céc phan tir trong mdi nhém gan nhau, tip trung xung quan trong tim cia

moi nhém ; khoang cach gilta cdc nhom xa nhau.

15) Thuit toan gom nhém bing phan céip (hierarchical clustering). Trinh bay vi du

minh hoa.

- Xem slide bai giang 2 phuong phap Agglomerative va Divisive. Vi du: xem hinh trong

slide

16) Cho hai nhém (clusters) ¢; va ¢, nhu sau:
e (1L,D',2,2),2,3)"
e (4,1)',4,2)",5,9"

Tinh : D, (Complete-linkage), D,,,(Single-linkage) va D,,.(Average-linkage) giira

hai nhém c¢; va ¢, (gia sir D(x1,X;) dwa vao khoang cach Euclid).

- Tinh khoang cich giita cac diém trong nhém c1 va cac diém trong nhém c2
dp=d((1,D"@,DH=3  ; dp=d((1,D",4,2)H=3.1623 ; d;;=d((1,D)",(5.4)"=5
dy=d((2,2)",4,1))=2.2361 ; dp=d((2,2)",(4.2))=2 ; du=d((2,2)",(54)")=3.6056
dy= d((2,3)",(4,1)")=2.8284 ; ds=d((2,3)",(4,2))=2.2361 ; ds=d((2,3)".(5,4)")=3.1623
Ta duoc :

Dmax=5
Dmin=2

Dave=(1/9)*(d114+d12+d13+d21+d22+d23+d31+d32+ 33)=27.2307*(1/9)=3.0256

17) Qua trinh gom nhém dwoc biéu dién bing ciu triic ciy (dendrogram). Trinh bay

cich tao ra 3 nhém tir ciy phén cip trén



14.7913

8.5693
5.4650

4.4721

- Cit ngang cdy dendrogram tai level co6 ngudng trong khoang (5.4650, 85.693) ta duoc 3

nhom (X,X;) , (X3,X4), (X5,X6,X7)

Chwrong 6: SVM va phén 16p tuyén tinh

18) Pinh nghia phan 16p tuyén tinh. Cho hinh sau . Céc miu ciia hai 16p nay c6 thé
phén tach tuyén tinh khong?
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- Phan 16p tuyén tinh 12 md hinh dya trén gi4 tri cta sy két hop tuyén tinh cua cac dic
tinh. Cdc phan 16p tuyén tinh tao ra dugc cdc bién quyét dinh 1a cdc siéu phing dé phan
tach dir licu ra thanh cdc nhom riéng biét nhau.

- C4c mAu dit liéu nhu trong hinh c6 thé phén tich tuyén tinh vi c6 thé dung bién
quyét dinh duong thing d,(x) = x; + x, — 7.5 dé phan tich thanh hai nhém riéng
biét nhau.

19) Sir dung data trong ciu (a), cho truéc hai bién quyét dinh (decision boundary)
dl(x) = 3.5x1 —12.25 va dz(.X') =X1+x9— 7.5.
Bién quyét dinh nao tét hon (c6 margin 16n nhit)? Giai thich? Tim cdc support

vectors twong ung véi bién quyét dinh d6.

- Tinh:
t_ 1. 2 0.285
Iw,ll 35 7
1 1 V2
=—=—=07
wall  v2 2
.1 1 . %
TR decision boundary d, (x) tot hon.

The support vectors for d1(x) 12 (3, 1), (3,3), (4, 5) va (4, 7)

The support vectors for d2 (x) la3,3)va (4,5)
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Chuwong 7: Feature Selection va giam sé chiéu

20) Pinh nghia Giam s6 chiéu 1a gi? Tai sao lai can thiét? Vi du

- Xem slide bai giang: Phuong phéap gidm so chiéu tao ra cdc bién mdi (c6 s chiéu nho
hon) tir cac bién dau vao ban dau sao cho bao toan dugc cac thong tin quan trong. gidp
giam nhiéu va cac dic trung du thira. Thudéc nhém hoc khong gidm sét.

Phuong phép giam sé chiéu gitp trdnh hién tuong “curse of dimensionality”, giam chi phi
tinh toan, luu trit va biéu dién dic trung

- Trinh bay dugc vi du:

21) Phuwong phap lua chon dac trung (feature selection) dung wrapper model.
- Xem slide bai giang

22) Fisher Score cho 4 dic trung ciia IRIS dataset nhu trong bing sau . Chon ra 2
diic trung tot nhat. Giai thich

Feature f1 Feature 12 Feature 3 Feature 4

Fisher Score 1.6226 0.6688 16.0380 13.0613

- Hai dic trung t6t nhat 1 £3 va f4 vi ching c6 gi4 tri Fisher score cao hon hai dic trung

con lai.

- Gia tri Fisher score cua dac trung cang cao thi dac trung do c6 tinh rdi rac cang cao va

tang hiéu qua cho qud trinh phan 16p




