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NOI DUNG

1. Gidi thiéu

2. Phwong phap dwa trén cay
quyét dinh

3. Phwong phap dwa trén luat

Phan lép :

+ Cho tap cac mau da phan 1&p trwédce, xay
dwng mé hinh cho tirng 16p

+« Muc dich : Gan cac mau méi vao cac I6p
véi d6 chinh xéac cao nhat co thé.

+ Cho CSDL D={t,.t,,...,t.} va tap cac lép
Cc={C,,...,C..}, phan Iop la bai toan xac
dinh anh xa f : D-C sao cho méi t; dwoc
gan vao mét 16p.




GIOI THIEU

Vl du Phan Iop :

« Phan Iép khach hang (trong -
ngan hang) dé cho vay hay *
khéng

+« Duw doan té bao khéi u Ia lanh
tinh hay ac tinh

+ Phan loai giao dich thé tin dung
la hop phap hay gian lan

+« Phan loai tin tirc thudc linh vyrc
tai chinh, thoi tiét, giai tri, thé
thao, .

+« Dw doén khi nao séng cé lii

+« Chuéan doan y khoa

GIOI THIEU

¢

2. Qui trinh phan Iép :
e Buworc 1: Xay dwng mé hinh
® Mo ta tap cac I6p xac dinh trudce

+ Tap huan luyén : cac mau / bd danh
cho xay dwng mo hinh

«  Mbi mau/ bd thudc vé mét I6p da
dinh nghia trwéc
+ Tim Iluat phan Iép, cdy quyét dinh
hoac céng thirc toan mé ta Iop ‘




GIOI THIEU

<
2. Qui trinh phan I&p (tt) :

e Bwoc 2: St dung mé hinh

@ Phén I6p céc dobi tuong chua biét
« Xac dinh dd chinh xac cia mé hinh, st

dung tap DL kiém tra déc lap

+ Pd chinh xac chap nhan dwoc -> ap

dung mé hinh dé phan I&p cac mau/bd
chwa xac dinh dwoc nhan I16p

[ X X J
y N A\ XXX
Vidu : XD mo hinh |
=
Classificati
oW | Agoritims.
Data 1

/

Classifier

(Model)

Mike |Assistant Prof 3

Mary |Assistant Prof 7 yes
Bill Professor 2 yes
Jim |Associate Proff, 7 yes
Dave |Assistant Prof 6 no
Anne |Associate Proff, 3 no

IF rank = ‘professor’
OR years > 6
THEN tenured = ‘yes’
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Vi du : Stz dung mé hinh| i

N

Testing
Data Unseen Data

/ (Jeff, Professor, 4)

NAME [RANK __|YEARS|TENURED| __ ., 1

Tom Assistant Prof no
Merlisa |Associate Prof| no

v
George |Professor yes ve_\SJ
yes U J

4

N0V NN

Joseph |Assistant Prof

GIOl THIEU
3. Cac ky thuat phan lop :

<  Phuwong phap dwa trén cay quyét

PO dinh
sererie % Phwong phap dwa trén luat
. ‘ . %  Phwong phap Naive Bayes
- < Phwong phap dwa trén thé hién
oA % Mang Noron
i %  SVM (support vector machine)
" % Taptho




_NOQIDUNG

1. Gigi thiéu
2. Phwong phap dwa
trén cay quyét dinh

3. Phuwong phap dwa trén luat

.
1. Binh nghia

2. Xay dwng cay quyét dinh
3. Thuat toan xay dwng cay quyét dinh
4. Cach phan chia mau

® Do do dé Iywa chon thudc tinh
5.Van dé qua phu hop véi DL
0.




CAY QUYET DINH
*T. Binh nghia [Nut ni bo |

+« Cay quyét dinh 1a mot
£ N JN 4 > Ganda
cau tric phan cap cua
cac nut va cac nhanh =F =M
+ 3 loai nut trén cay:
+ Nut géc Height Height

« Nutndibd:mangtén <1.3m >1.8m e

thudc tinh cila CSDL
« Nutla:mangténlop g

C.

|
+ Nhanh : mang gia tri
cua thudc tinh Nuat la

{-%\Em

ort Medium Jall  Short Madium Tall

CAY QUYET DINH

2. Xay dwng cay quyét dinh
® Gom 2 bwéc :
® Buwoérc 1: Thiét 1ap cay quyét dinh
B&t dau tir gbc

Kiém tra cac gia tri cua thudc tinh va phan

chia cac mau dé qui

® Bworc 2 : Tia bot cay

Xac dinh va loai bé bdt cac nhanh khéng én

dinh hoac ca biét

14




Vi DU 1: Di¥ liéu hudn luyén | i

Vi DU 1: CAY QUYET DINH| i
L,

credit rating?

/N

excellent fair

/




CAY QUYET DINH

3 Thuat toan xay dwng cay qhyet
dinh

e Hunt's Algorithm
o CART

o ID3, C4.5

o SLIQ, SPRINT

CAY QUYET DINH

=

3. Thuat toan xay dwnq cay quyét dir
® Y twéng chinh :

® Phuong phap “tham lam” (greedy)

® Pljén chiq tdp mau duwa trép thubc tinh cho

két qua toi wu hoa tiéu chuan

® Van dé :

® Xa4c dinh céch phén chia céc mau

Dura trén dé do sw dong nhét cda di lidu
® Diéu kién dirng




Thuat toan xdy dwng cay quyét |dinh
(tt)
® Diéu kién dirng :

® Tat cd cac mau roi vao mot nat thudoc vé
cung mot [&p

® Khdng con thuéc tinh ndo c6 thé dung dé
phéan chia mau nira

® Khéng con lai mau nao tai nat

¢

Cach phan chia cac mau
® Tiéu chuan phan chia : tao ra cac nhém sao cho
mot I&p chiém wu thé trong tirng nhém
® Thudc tinh duwoc chon la thudc tinh cho do do tot
nhét, ¢c6 loi nhat cho qua trinh phan I6p
® Do do dé danh gia chét lwong phan chia la do
do sy ddng nhét
® Entropy (Information Gain)
® Information Gain Ratio
® Gini Index

20
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CAY QUYET DINH
¢ T .
& Do Iloi théng tin (Information gain) }1D3 |
C4.5
= Chon thuéc tinh co dé loi thong tin cao nhat
» Giasu:

= D: tap huan luyén
» C;p : tAp cic mau cua D thudc I6p C; véii = {1, ..., m}
= |C;pl, ID] : luclugng caa tép C,;;, va D tuong rng
p; la xac suat dé mét mau bat ky cia D thuéc vé 16p C;
Thong tin ky vong dé phan 16p mét mau trong D Ia :

Info(D) =3 p, oz ,(,) 5 G

i
i=1 |D| 2t

Vi DU 1: Dir liéu huan luyén

11



:i Do loi théng tin (Information gain) :
= Trong VD1 : 14 mau tin, trong dé c6 9 mua may
tinh
= ID|=14; m = 2; C, =“Mua “; C, =“Khéng mua”
= |C; pl=9,1C, =5 _
& Thong tin ky vong dé€ phan 16p mdt mau trong D
la:

Info(D)=1(9,5) = —% log, % —%log2 % =0.940

23

s Thuoc tinh A cé cac gia tri :{a,, a,, ...,a,}
» Dung thuéc tinh A dé phdn chia tip huén luyén D
thanh v tap con {D,, D,, ..., D}
= Thdng tin can thiét dé phan chia D theo thudc tinh A :
v Dj‘
Info,(D) = Z;WI(DJ-)
j=

=« DO Igi thong tin (information gain) dua trén phan
chia theo thudc tinh A :

Gain(A)= Infd D) — Info,(D)

24
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Vi DU 1 : INFORMATION GAIN

¢ e
m Ky hiéu : ‘
= Lép P: buys_computer = “Yes”
® Lép N: buys_computer = “No”
m Info(D) = I1(9, 5) =0.940
m Tinh dé Ilgi théng tin cho thubc tinh “age” ?

i js 1 2 2 3 3
<=30 2 3 0971 RCEluiny=t-thaa st Sl

31...40 4 0 O
>40 3 2 0971

4 4 0 0

3 3 2 2

](3,2) =—§10g2 g—glogz g =0.971

Vi DU 1 : INFORMATION GAIN

m Tinh dé Ilgi théng tin cho thuéc tinh “age” ”l
m Khi dé :

5 4 5
I D) =-—1(2,3)+—1(4,0) +—1(3,2) = 0.694
G, AV2) = O e )= -l

W Suyra:
Gain(age) = Infa D) — Info,,, (D) = 0.246

26
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BAI TAP HE

¢
® Thoi gian : 10° |

®m Cho tap DL nhw trong vi du 1
m Ky hiéu :

m Lép P:

buys_computer = “Yes”

® Lé&p N: buys_computer = “No”

e Tinh dé loi thong tin dwa trén phan chia theo
thudc tinh

® “jncome” : day giira

® “student” : day trai

= “credit_rating” : day phai

27

ViDU 1 :IG

-

student‘7 credit rating?

/\ /N

no

yes excellent fair

mE = m

28
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CAY QUYET DINH

@& Information Gain Ratio: C4.5

» D6 do Gain cé‘xu hwéng thién vi cho cac
thudc tinh cé nhiéu gia tri -> can chuan héa do
do Gain

« Chon thuéc tinh c6 dé6 do Gain Ratio Ion
nhat

» GainRatio(A) = Gain(A)/Splitinfo,(D)

v D D
SplitInfo,(D) = — Qxlogzd J|)
| D| | D] ®

Jjml

CAY QUYET DINH

® Chi muc Gini (Gini index) : CART, SLIQ,
SPRINT

= Tap huén luyén D chira cac mau cia m Ié&p.
n Chi muc Gini cua tap D — gini(D) la :

. m 5
gini(D)=1- ¥ p;

i=l1
VGi p; 1a tan suét cua Iép C; trong D

* Cho tap DL cua vidu 1, ta cé gini(D) la :

30

15



CAY QUYET DINH
L,

® Chi muc Gini (Gini index) :

= Thuodc tinh A cé cac gia tri :{a,, a,, ...,a,}

= Dung thudc tinh A dé phan chia tap huan luyén D
thanh v tép con {D,, D,, ..., D}

m Chi muc Gini caa phan chia D theo thudc tinh
A:

v D
gini (D) =" —J—‘gini(Dj)
= |D|

« Tai mdi cap, chiing ta chon thuéc tinh co chi
muc Gini nho nhat dé phan chia tap di liéu ~

Vi DU 1 : GINI INDEX
<

B Lép P: buys_computer =
“Yes”

® Lép N: buys_computer =
“No!!

® gini(D) = 0.459

B Tinh chi muc gini cho thuéc
tinh “age” ?

B Suyra:

gini

age

5 4 5
D) =— gini(2,3) +— gini(4,0)+— gini(3,2
()14g()14g()14g()
=0.343

32
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Vi du : GINI INDEX

‘l Sau khi tinh dé do chi muc Gini dwa
trén phan chia theo thuéc tinh :
® Gini,g(D) = 0.343
® Gini;,.ome(D) = 0.44
® Ginigyge, (D) = 0.367
W GiNigregit_rating(D) =0.429

m D6 do chi muc Gini dwa trén phan chia
theo thudc tinh “age” /a nhé nhat nén ta
sé chia DL theo thuéc tinh “age”

33

V| du : GINI INDEX i

Lam tuwong Lam tuwong
w | =

income |student| credit_rating |buys computer income |student| credit rating |buys computer

34




CAY QUYET DINH

5 Van dé qua phu hap véi DL (overfitting)

- % SR B e " A,
AR .‘__j';' oo : oh S + €6 500 diém DL
i £ A i T B e R hinh tron and 500
re L. v oL ' ) o . % N
T LT i B e diém hinh tam
% 4 e W ¥ s
R T e T S glac.
v " . ey ¥ # w"gsp " =
Ao St SRRt W
Bl P ¥ = o = "':,'_-1:_ - o i 2 . .
AP PO T s o Cac diém hinh tron :
R P * ' .
IIE R SEY S A : 3 0.5 < sqrt(x,2+x,2) <1
& 5T " [ by : . L 2 .
bl it Nrol e - Cac diém hinh tam
- it T P 41 ,‘ giac:
> T . P L
e " s : sqrt(x,2+x,2) > 0.5 or
o s .: # C 5 i
2y .« L . o LI 24x,2
. o e 5y sqrt(x1 X3 )< 1 35

CAY QUYET BINH

o
5. Van dé qua phu hgp vai DL (overfitting)

45

i)

0

L
100
Mumiper of nodes

L
150

T
e e g e e e e e e w  —

Overfitting

Training sal
— - = Tiirdd bl

4 L
200 250 300
36
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CAY QUYET DINH
<

fl =

= Ciy tao ra c6 thé ..
qua phu hgp vaéi
DL huan luyén :

3

= Qua nhiéu
nhanh do
nhiéu hoac ca -
biét

Moize point

37

CAY QUYET DINH

= Cdy tao ra co thé
qua phu hgp va@i DL
hudn luyén do thi€u
mau
s THiéu cdc diém
DL O nua dudi
cua biéu dd gdy
kho khan cho
viéc du doan Idp
chinh xdc cua
vung nay.

35

o

Misclassified |
O=— points

.

38
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CAY QUYET DINH
L

= K&t qua : dd chinh xac kém khi phan 16p cho mau mdi
= Hai phuong phap tranh qua PHU HOP DL :
s Loai bo trudc : Dung thém nhanh cay sém, ngay khi
né cd thé tao ra do do dudi ngudng nao doé
= Rat kho chon ngudng thich hgp
» Loai bo sau : Loai bt nhanh tUr cay hoan chinh (tU
dudi 1én)
= SU dung tép DL ddc 1ap dé kiém tra va loai b6t
= Xac dinh chinh xac kich thudc cay két qua nhu thé nao ?
= Phan chia : tap huan luyén (2/3), tap test (1/3)
= SUr dung danh gia chéo ( cross-validation) »

CAY QUYET DINH

6. Uu diém :

Dé dang xay dung cay

Phén I6p mdu mdi nhanh

Dé dang dién giai cho cac cay co kich thudc nho
Do chinh xac chdp nhadn duoc so voi cac ky thuit phan Iop khac
trén nhiéu tip DL don

Vidu:C4.5

B Dung dé loi théng tin

B Sap xép thudc tinh sé 'tai tung nit

B Yéu cau toan bé DL chiua vira trong bé nhd

B Khéng phu hop vdi cac tap dir liéu Ion
http://www.cse.unsw.edu.au/~quinlan/c4.5r8.tar.gz

40
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VD : Biéu dién két qua phan loai
(DBMiner)

NOI DUNG i
1. Gidi thiéu

2. Phuong phap dwa trén cay
quyét dinh

3. Phwong phap dwa
trén luat

21



00
0000
( X N
[ XN
([ X J
[ J
¢
e Strdung céc luat IF-THEN dé phan loai
e Luat c6 dang : IF (Piéu kién) Then Y
o V&i “Piéu kién “ : két hop cac thuéc tinh
e Yla nhan Iép
o Vi dy .
e Luat R phi mét méu x néu cac thuéc tinh
cua mau thoa man diéu kién cua luat
000
0000
[ X
o000
[ X ]
[ ]
¢ Tid Refund Marital Taxable
~ > > ~ /[ u 1] X
e DO phu cua luat Status  Income Class
coverage(R) :
o Ty Ié cdc miu théa man diéu |' |Yes |Single 125K o
kién (vé trai) caa luat 2 |No Married |100K  |No
e D6 chinh xac cua luat 3 |No |[Single (70K  |No
accuracy(R) 4 |Yes |Married [120K |No
¢ TY,\. Ié fa,c maiy th,‘da ma;n cfa 5 |No Divorced |95K Yes
diéu kién va két luan (2 vé trai,
phéi) clda luat 6 |No Married |60K No
e Vidu: 7 |Yes Divorced [220K  [No
e IF (Marital Status=Single) —» |8 |No  |Single |85K |Yes
No 9 |No |Maried |75  |No
— o
o Coverage(R) = 40% 10 [No  |Single |90K |Yes

e Accuracy(R) = 50%

az
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4 o000
o000
VI DU 2
oo
u [ X J
¢ -
Cho tap DL huan luyén sau :

Name Blood Type Give Birth Can Fly Live in Water Class
human warm yes no no mammals
python cold no no no reptiles
salmon cold no no yes fishes
whale warm yes no yes mammals
frog cold no no sometimes |amphibians
komodo cold no no no reptiles
bat warm yes yes no mammals
pigeon warm no yes no birds
cat warm yes no no mammals
leopard shark |cold yes no yes fishes
turtle cold no no sometimes |reptiles
penguin warm no no sometimes |birds
porcupine warm yes no no mammals
eel cold no no yes fishes
salamander cold no no sometimes |amphibians
gila monster cold no no no reptiles
platypus warm no no no mammals
owl warm no yes no birds
dolphin warm yes no yes mammals
eagle warm no yes no birds 45

(XX}
r o000
eeo00
00
= o0
‘ —

e Tap luat :
R1: (Give Birth = no) ~ (Can Fly = yes) —+ Birds
R2: (Give Birth = no) ~ (Live in Water = yes) — Fishes
R3: (Give Birth = yes) ~ (Blood Type = warm) -+ Mammals
R4: (Give Birth = no) ~ (Can Fly = no) —+ Reptiles
R5: (Live in Water = sometimes) -+ Amphibians
e Strdung tap luat dé xac dinh I6p cho cac mau méi
sau :

Name Blood Type Give Birth Can Fly |Live in Water Class
lemur warm yes no no ?
turtle cold no no sometimes ?
dogfish shark |cold yes no yes ?

46
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ViDy 2

[ X J
i

Name Blood Type Give Birth Can Fly |Live in Water Class
lemur warm yes no no ?
turtle cold no no sometimes ?
dogfish shark |cold yes no yes ?

e Mau “lemur” pha b&i luat R3, nén dwoc phan vao Iop
“Mammals”

e Mau “turtle” phui béi ca luat R4 va R5

e Mau “dogfish shark” khéng duwoc pha béi bat ky luat
nao.

e Céch giai quyét ?

47

_GIOI THIEU

e Cach giai quyét ? ‘
e Xép hang céc luat theo dé wu tién:
Theo kich thwéc cua luat : cac luat cé tap diéu kién
Ién hon sé ¢6 dé wu tién cao hon
Theo luat : cac luat dwoc xép hang theo d$ do chat
Iwong luat hoac theo y kien chuyén gia
Theo I6p : gom cac luat thuéc cung mét I1op
e Néu mét mau dwoc pha b&i nhiéu luat thi chon
luat cé thir hang cao nhat
o Néu khéng phu b&i bat ky luat nao thi gan vao
I&p mac dinh

48

24



_GIOI THIEU |

e Xay dwng luat phan I1ép ‘

e Phwong phap truwec tiép :
Rut cac luat trwee tiép tir dir liéu
RIPPER, CN2, ILA, FOIL, AQ, ...

» Phwong phap gian tiép :
Rat luat tr cac m6 hinh phan 1&p khac nhw
cay quyét dinh, mang noron, ...
Luéat C4.5

49

GiO'l THIEU

Phucng phap gian tiép :
m Rat trich luat tur cay quyét dinh
B Lujt tao ra tir tirng duong dan tu géc dén 13

m Moi cip gia tri thudc tinh doc theo dudng dan
tao nén phép két

B Cac nut la mang tén cua lop
EBVidul

50
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ViDU 1: CAY QUYET DINH | ::
L,

=

student‘7 credit rating?
yes excellent fair

i
o N

51

GiO'l THIEU 1

Phu‘o‘ng phap gian tiép :

m Cac luat caa Vidu 1:
IF age = “"<=30" AND student = “no"

THEN buys_computer = “no”

IF age = “<=30" AND student = " yes”
THEN buys_computer = “ yes”

IF age = “31...40"
THEN buys_computer = “ yes”

IF age = “>40" AND credit_rating = “excellent” THEN
buys _computer = “no”

IF age = “>40" AND credit_rating = “ fair"’
THEN buys_computer = “yes”

52
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GiOl THIEU

Phudong phap truc tiép :
B Rt trich luat truc ti€p tir DL : that toan pha tuan tu
W Cic lujt dugc hoc tudn ty. Moi lujt trong I0p C; sé phu nhiéu
mau cua C; nhung khéng phu (hoac phu it) mau cua cac Iop khac
B Xay dung luat :
m B3t dau tir luat rong
B S dung ham Learn-One-Rule dé phat trién luat
B Thém thuodc tinh lam tang chat lugng caa luat (do phu,
do chinh xac)
B Loai cAc mau bi phu béi luat ra khéi DL
W Lap lai qua trinh trén cho dén khi gap diéu kién ding (khong
con mau hoac dé do chat luong thap hon nguéng do nguoi

dung xac dinh) 5
GiOl THIEU

Vi du : Pha tuan ty

_ + - _ _++ _ _
+ + - + 4 -

-— + + -— —'..f...tl-.. -

— . T =+ - _ - -+ -

- + - + - + - +

it oo+ Tt o+
(i) Original Data (i) Step 1

54
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‘ [ J
Vi du : Pha tuan ty
R1 - R1 -
- o e
P ++ P R2
+ - + .
(iii) Step 2 (iv) Step 3
‘ [ ]
Uu diém cua phudng phap dua ‘:r"_n
luat:

m Dé hiéu nhu cay quyét dinh
m Dé xay dung luat
® Phan I6p mau méi nhanh

B Thai gian thi hanh tuong tu nhu phucong phap
dua trén cay quyét dinh

56
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e M.Tolun, 1998, ILA - inductive learning
algorithm

e Xac dinh cac luat IF-THEN truwc tiép te tap
huan Iuyen (phat trlen luat theo huwéng twr
tong quat -> cu thé)

e Chia tap huan luyén thanh cac bang con
theo tirng gia tri cua 16p.
e Thwc hién viéc so sanh cac gla tri cua

thudéc tinh trong tieng bang con va tinh so
lan xuat hién.

57

THUAT TOAN ILA

e Budec 1 : Chia bang c6 chira m mau thanh n bang con
(tpng voi n gia tri cua thuéc tinh I16p)

e Budc 2 : Khéi tao sé Iwong thudc tinh két hop j=1

e Buwdrcc 3 : Xét tirng bang con, tao danh sach cac thuéc
tinh két hop (phan tL’P‘danh sach cé j thugc tinh)

e Buwéc 4 : V&i méi phan tir trong danh sach trén, dem
s0 lan xuat hién cac gia tri caa thudc tinh & cac dong
chwa danh dau cua bang con dang xét, nhwng gia tri
khéng dwoc xuat hién & nhirng bang con khac.

Chon phan tir két hop dau tién c6 so lan xuat hién
cua gia tri thuéc tinh nhiéu nhat va dat tén la
max-combination 58

29



JH UAT TOAN ILA

[

e Buwéc 5 : Néu max-combination = 0 thi j=j+1 va qLay lai

bwéc 3

Budrc 6 : Trong bang con dang xét, danh dau cac dong

cO xuat hién gia tri cuia max-combination

e Budc 8 :

Bwoc 7 : tao luat

o Néu tat ca cac dong déu danh dau

Néu con bang con thi chuyén qua bang con tiép theo

va lap lai ttr bwéc 2
Ngworc lai : chdm dirt thuat toan

o Ngworc lai (con dong chwa danh dau) thi quay lai buéc

VI DU 3 : THUAT TOAN ILA ::::
1 Viwra | Xanh dwong| HOp Yes
2 Nho do Noén No
3 | Nhd dé Cau Yes
4 Lén do Nén No
5 Lén | Xanh lacay | Tru Yes
6 Lén do Tru No
7 | Lén | Xanh lacay | Cau Yes
> -
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ViDU 3:

Bang con 1

1(1) Vira | Xanh dwong | Hop Yes

2 (3) Nhé doé Cau Yes

3 (5) Lén Xanh la cay Tru Yes

4 (7) Lén | Xanhlacay | Céu Yes
Bang con 2

1(2) | Nhé do Né6n No

2(4) | Lén do Né6n No

3 (6) Lén do Tru No =

=
—

(XX ]
4 -~ r [ X X X
[ X
VI DU 3 : THUAT TOAN ILA ::
[ u [ J
g -
Bang con 1
1(1) Vira | Xanh dwong Hop Yes
2(3) Nhé dé Cau Yes
3(9) Lén Xanh la cay Tru Yes
4(7) Lén | Xanhlacay | Cau Yes
*B2:j=1
* B3 : {[size], [color], [shape]}
* B4 : max-combination = “xanh l4 cay”
* B6 : danh diu dong 3,4
* B7 : R1 : IF color = “xanh la cAdy” THEN decision =“Yes” 0
* B8 : Quay lai B4
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Vi DU 3 : THUAT TOAN ILA

Bang con 1
‘ 1(1) Vira | Xanh dwong | HOp Yes
2(3) Nhé doé Cau Yes
,—> 3 (5) Lén Xanh la cay Tru Yes
,_> 4(7) Lén Xanhlacay | Cau Yes

* B4 : max-combination = “viwra”
« B6 : danh dau dong 1

*B7
- B8

: quay lai B4

: R2 : IF size = “vira” THEN decision =“Yes”
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Vi DU 3 : THUAT TOAN ILA

« B4 : max-combination = “cau”

« B6 : danh dau dong 2
: R3 : IF shape = “cau” THEN decision =“Yes”

*B7
- B8

: chuyén qua bang con 2 vas bat dau tir B2

Bang con 1
==>| 1(1) | Vwa | Xanhduong | Hop Yes
mm) | 2(3) | Nho do Ciu Yes
,—> 3(5) Lén Xanh la cay Tru Yes
h{> 4(7) Lén Xanhlacay | Cau Yes
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Vi DU 3 : THUAT TOAN ILA
L

Bang con 2
1(2) | Nho do Nén No
2(4) | Lon do Noén No
3(6) | Lén do Tru No
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Vi DU 3 : THUAT TOAN ILA

Bang con 2
|:> 1(2) Nho do Non No
,—> 2(4) Lén do Nén No
3 (6) Lén do Tru No

*B2:j=1

* B3 : {[size], [color], [shape]}

* B4 : max-combination = “Nén”

* B6 : danh dau dong 1,2

* B7 : R4 : IF shape = “Non” THEN decision =“No”

* B8 : Quay lai B4
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Vi DU 3 : THUAT TOAN ILA

Bang con 2
No Size Color Shape | Decision
|::> 1(2) Nho dé Non No
,—> 2(4) Lén dé Non No
- 3 (6) Lén do Tru No

* B4 : max-combination = {}

*B5: j=j+1 =2 va quay lai B3

* B3 : {[size, color], [size, shape], [color, shape]}

* B4 : max-combination = “Lén d6”

* B6 : danh diu dong 3

* B7 : RS : IF size = “Lén” AND color = ‘d6” THEN decision =“No” ;
- BS : két thic

7

ViDy 3: TAP LUAT X
* R1 : IF color = “xanh la cay”

THEN decision =“Yes”
*R2 : IF size = “vira” THEN decision =“Yes”
* R3: IF shape = “cau”

THEN decision =“Yes”
* R4 : IF shape = “Nén” THEN decision =“No”
*R5 : IF size = “Lé&n” AND color = ‘do”

THEN decision =“No” o
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CAC CONG VIEC CAN LAM

1. Thuwe hién bai tap nhém chwong 4 — Phan 1. |

® NoOp bai qua Moodle trwédc 23h00 ngay chu
nhat — 25/10/2009

2. Chuén bj bai 4 : Phan I&p di liéu
® Xem ndi dung bai 4 — Phan 2.
® Chuan bi BT.
® Cach thuc hién :
® Doc slide, xem cac vi du

® Tham khio trén Internet va tai li¢u tham
khao

69

BAI TAP PHAN 1

1. Hay cho biét chi tiét cac budc clia phuong phap phan 16p +uﬁa trén
cay quyét dinh, dwa trén luat (ILA).
2. Cho cay quyét dinh, ban c6 2 lya chon :
a) Bién dbi cay thanh luat, sau dé loai bét luat két qua
b) Loai b&t nhanh ctia cay, sau d6 bién ddi cay thanh luat.
Hay cho biét cac wu thé clia a) so véi b) ?
3. Cho tap huan luyén nhw trong vi du 1 (“mua’, “khéng mua may
tinh”)
a) S dung chi muc gini d& xay dwng cay quyét dinh. So sanh két
qua v&i cay str dung do lgi thong tin.

b) Ap dung thuat toan ILA cho vi du 1, so sanh két qua voi tap luat
rat ra tr phwong phap cay quyét dinh

) Xac dinh 16p cho mau X = < age =<=30, income = medium,
student =yes, credit_rating =fair > dwa trén tap luat thu
duogc. o
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A (X X ]
PHAN 1 Pm
[ XN
[ X J
¢ =
4. Cho tap huan luyén nhw trong vi du 2.
a) Ap dung phuwong phap cay quyét dinh 1&n vi du 2
(khéng st dung cét thuéc tinh name dé phan chia
DL) va rut tap luat tr cdy. So sanh v&i tap luat da co,
nhan xét.
by S dung tap luat thu duwoc tir cay quyét dinh dé xac
dinh I&p cho cac mau méi sau. So sanh két qua voi
viéc str dung tap luat da co trong bai giang.
Name Blood Type Give Birth Can Fly |Live in Water| Class
hawk warm no yes no ?
grizzly bear warm yes no no ?
Name Blood Type Give Birth Can Fly |Live in Water| Class
lemur warm yes no no ?
turtle cold no no sometimes ?
dodfish shark |cold yes no yes ?
b (X X ]
PHAN 1 ‘nn
[ XN
[ X ]
‘ dnii——
5. Cho tap huan luyén sau. Gia st “Choi Tennis” la th+(f)c tinh

&p.

St dung lan lwot do do Gain, chi myc gini dé xay dung
cay quyét dinh. Bién doi cay thanh luat. So sanh.

S dung phuong phap ILA dé xac dinh luat. So sanh véi
cac luat tthu dwgc & cau a). Nhan xét ?

S dung 1an lwot cac tap luat thu duqc tw cau a) , b) dé
xac dinh 1&p cho m3u mai. So sanh két qua.

Quang canh | Nhiét do Po6 am Stre gio Cho'i Tennis
Muwa B BT Manh ?
Nang B Cao Manh ?
72
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L g
Quang cinh | Nhigido | Pé am | Suc gio | Choi tennis

Hanz Harng Can Yén E himg

HNang Nang Can Llanh Ehéng

Il Nang Can Téu s

Ivhira TEB Can Téu i

Ivhra Lanh BT Téu [

Ivhira Lanh BT LIanh Ehéng

I Lanh BT Ilanh i

Hing TEB C'an Téu Ehing

Hang Lanh BT Téu ]

Ivhra TEB BT Téu [}

Hing TEB BT Ilanh [

Il TB Can Llanh [

Gy Nang BT Téu Cd

Ivhra TE Can Ilanh Ehing 7
(XX ]
00
[ X J
[ J
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