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TOM TAT— Khai pha da liéu ( data mining -DM) c6 thé noi 1a mét link vuc non tré nhung ddy hira hen ciia Cong nghé
thong tin. Khai pha di liéu diroc hiéu nhu la mét qua trinh thong ké tinh toan de tim ra yéu té quyet dinh trong cac bg dir li¢u lon.
Day la m¢t linh vuc lién quan dén théng ke, hoc may, csdl,...Cay quyét dinh giong nhir cdc nha chién luoc dwa ra cac quyét dinh kip
thoi va nhanh chong dwa vao su phan tich cay quyér dinh. Trong thoi dai cong nghiép 4.0 ai ¢6 duwoe théng tin va duwa ra dwoc quyét
dinh sém va kip thoi thi ngudi do sé thanh cong. Ngay nay kj7 thudt khai pha di ligu bang cay quyér dinh duwoc si dung phé bién
trong hoc may va xir Iy di liéu lon. Mdu chét va ¥ nghia sdu xa trong cdc thudt toan xay dung cay quyét dinh lgi 1a viéc tinh toan

"mic dg phan bi¢t cua mgt thuge tinh so véi thuge tinh quyét dinh trong dz liéu”. Trong ly thuyet théng tin di chi ra cong thike dé
thé hién duoc mol quan hé nay, ddy ciing la nén tang xay ding nén thugt toan 1D3. Trong bai viét nay, 16i xin phép dwge dé cap lai
cong thirc vé mdi lién hé gia entropy va mie dé phan biét ciia mét thugc tinh trong khai pha diz lidu, thudr todn ID3 va cdi dat
thugt toan thong qua mét vai vi du thyc tién.

Tir khéa— Khai pha dir ligu, cay quyét dinh, entropy, thugc tinh quyér dinh, hoc mdy, python, ...
I. CAC KHAI NIEM CO BAN

1. Entropy

Entropy la d6 do mirc nghi ngd, mirc ngau nhién ctia mot thong tin C. Entropy cang cao thi mirc d6 nghi ngd vé
thong tin C cang 16n. Noi mot cach khac, entropy 1a do bét ngd clia mot tin, vé mit y nghia thi entropy ty 1& thuan véi
luong tin, vé mit gia tri thi lugng tin ciia mot tin C chinh bang entropy ciia chinh tin d6:

Entropy (C) = Luong tin (C)
2. Cay quyét dinh

Ky thuat cay quyét dinh 1a mét cong cy manh va hiéu qua trong viéc phan 16p va du bao. Céc déi tugng dir li¢u
duoc phan thanh céac 16p. Cac gia tri cua doi tugng dir li€u chua bict s€ dugc duy doan, du bao. Tri thirc dugc rut ra
trong ky thuat nay thuong dugc mo ta dudi dang tudong minh, don gian, truc quan, dé hi€u do6i véi ngudi s dung.[1]

3. Khai pha dir li€u
Theo bach khoa toan thu, khai phd dit liéu (DM) 1a khau chii yéu trong qua trinh phat hién tri thirc tir dir liéu dé

trg gitip cho viéc lam quyét dinh trong quan 1y. DM sir dung nhiéu phuong phap ciia phén tich thdng ké, cia 1y thuyét
nhén dang, ctia cac hé hoc mdy, cdc mang noron nhan tao... nhim phat hién cac mau hinh tri thirc truc tiép tr cac kho

dit liéu. DM va phat hién tri thire 1 nhitg huéng nghién ctru méi trong t chirc va khai thac cac hé thong thong tin va

trg gitip quyét dinh.[1]

Thuét nglr DM do Fayyad Smyth va Piatestky-Shapiro dé xuat nam 1989. C6 rat nhidu dinh nghia khac nhau vé
DM di duoc dwa ra. Theo nghia don gian nhat, DM la viéc trich loc tri thire tir mot luong lom dir liéu. [1]
4. Hoc may

Hoc mdy la mon khoa hoc (va ca ngh¢ thuét) vé cach lap trinh may tinh dé ching c6 thé hoc tir dir lidu. Néi cach
khac, hoc may 1a linh vuc nghién ciru nham gitip may tinh c¢6 kha nang hoc ma khéng can phai 1ap trinh twong minh.[2]

5. Ngon ngir 1ap trinh python

Python la ng6n ngtr lap trinh bac cao huéng dbi tugng dugc Guido van Rosum cung céc cong su tao ra nam
1991 danh cho muc dich lap trinh da niang. Ciu tric chuong trinh cta python dé doc, 1 rang, d& viét hon cac ngon ngir
1ap trinh hién dai khac. Python Ia 1 ngdn ngir lap trinh ma ngudn mo, c6 mot cong dong ngudi sir dung chiém sb luong
16n nht hién nay.[3]

Il. THUAT TOAN ID3[1]

ID 1a viét tat cua ‘iterative dichotomiser' = chia d6i nhiéu lan.


linkvinapedia3csoft:d%E1%BB%AF%20li%E1%BB%87u
linkvinapedia3csoft:ph%C3%A2n%20t%C3%ADch%20th%E1%BB%91ng%20k%C3%AA
linkvinapedia3csoft:h%E1%BB%87%20th%E1%BB%91ng%20th%C3%B4ng%20tin
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1. Lich s ra doi

Thuat toan hoc quy nap ldn dau tién dugc Hunt sir dung trong hé thong hoc khai niém CLS — concept learning
system, 1966.

Sau d6 né dugc Ross Quinlan phat trién thanh ID3 nam 1979.

Pugc dung trong hau hét cac hé quy nap

2. Bai toan

- C6 mot bang gdm nhiéu cot, mdi cot 1a mot dau hiéu ( thude tinh ..),

- Mot cot 13 két luan chi 2 kha ning “c6” | “khong”.

- Mbi dong cua bang 1a mot truong hop (co duoc tir ngudi chuyén gia, tir kinh nghiém qué khi ..).
— Cay quyét dinh biéu dién tri thirc tir bang nay.

Céc nut = lya chon, r& thanh nhiéu nhanh, tuy theo gia tri ciia mot déu hiéu ( thugc tinh..).

- Nut 14 1a mot phuong an quyét dinh: ¢ | khong.

* Vidu

Mot nguoi lac trén hoang dao. bé séng, can phai thtr xem loai qua nao an duoc loai nao doc. Sau nhiéu 1in
thir, s€ 1ap dugc bang thong ké sau

Bang 1. ldentifying what's good to eat

‘Conclusion HSkin HCoIour HSize HFIesh ‘
\Safe HHairy Hbrown Hlarge HHard ‘
‘Safe HHairy ngeen Hlarge HHard ‘
‘Dangerous HSmooth Hred Hlarge HSoft ‘
|Safe HHairy ngeen Hlarge HSoft \
|Safe HHairy Hred Hsmall HHard ‘
|Safe HSmooth Hred Hsmall HHard \
\Safe HSmooth Hbrown Hsmall HHard ‘
‘Dangerous HHairy ngeen Hsmall HSoft ‘
‘Dangerous HSmooth ngeen Hsmall HHard ‘
‘Safe HHairy Hred Hlarge HHard ‘
|Safe HSmooth Hbrown Hlarge HSoft \
|Dangerous HSmooth ngeen Hsmall HSoft \
‘Safe HHairy Hred Hsmall HSoft ‘
\Dangerous HSmooth Hred Hlarge Hhard ‘
‘Safe HSmooth Hred Hsmall Hhard ‘
‘Dangerous HHairy ngeen Hsmall Hhard ‘

Moi dong trong bang 1a mot vi du hoc.
Béng 1a tap vi du hoc
Mdi dong c6 thé coi 1a mot luat dang
IF  skin = hairy
and colour = brown
and size = large
and flesh = hard

THEN conclusion = safe
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C6 thé tao ra mot cay quyét dinh dé thay thé tap hop cac luat
Mot nut lya chon ctia cay quyét dinh co dang tong quat nhu sau
IF thudc tinh = gia tril then <subtree 1>
else if thudce tinh = gia tri2 then <subtree 2>
elseif ...

else if thudce tinh = gia triN then <subtree N>

Trén cay quyét dinh, mot duong di tir gbc dén nit 14 s& ing v6i mot luat.
3. Thuit toan CLS

Xuét phat: cdy rdng. BS xung thém dan cac nut cho dén khi cy quyét dinh phan 16p dugc dung tit ca cac vi
du trong tép hoc C.

1- néu cac vi du trong C déu dung thi tao niit 14 “c6” va két thuc
néu cac vi du trong C déu sai thi tao nat 14 “khong” va két thac. Trai lai
2- chon mét thude tinh A ¢6 cac gia tri V41,V ..V, Tao nat quyét dinh m nhanh.
3- Chia tép vi du hoc thanh m tap con C;,C, .. C,;, tuy theo gia tri ctia thudc tinh da chon
4- Quay lai tr bude 1.
Trong thudt toan CLS, viéc chon thugc tinh A ¢ budc 2 1a ngﬁu nhién.
Thuat toan ID3 s¢€ cai tién dé tang hiéu qua béng cach chon thudc tinh ¢6 do phan biét cao nhat.
4. Entropy va mirc d§ phéin biét cia mét thudc tinh
Thé nao 1a do phén biét ciia mot thudc tinh
Li thuyét thong tin cho phép luong hoa thdng tin.

Mot cach tong quat, gia sir két luan C c6 thé nhan mot trong n gia tri ¢y, Cy, .. C,. Trong vi du trén, C nhén 2
gia tri “an duogc”, “ddc”.

Gia str thudc tinh A ¢6 thé nhan m gia tri al, a2, ... a.
Ki hiéu xac suat diéu kién
P(C=ci| A =1#) hay gon hon P(c; | &).
Vidu P(C= safe | Skin = hairy) = 6/8 = %,
(8 dong véi Skin=hairy,
(trong d6 6 dong két luan C = safe.
Theo li thuyét thong tin (xem Claude Shannon ):
° Entropy(C) =- Y P(C=¢;) log, P(C =c¢;)
. Entropy ctia thong tin A= a; dbi v6i két luan C

Biéu thiuc - log, P(ci | &) 1a luong tin ma A = a; mang lai cho két luan C = ¢;. Tongtheoi=1 ...n la
entropy cua thong tin A= a; do6i véi ket luan C.

Entropy(a;) =- X P(ci|aj) logz P(ci| &)
Entropy cua thudc tinh A d6i voi C duge dinh nghia 1a tong
Entropy (A) = - > P(A =a;) * Entropy(a)

= - Y P(A=a) X P(ci|g) log, P(ci|&)
trong doan [0,1].
Entropy la d6 do mtrc nghi ngd, mirc ngiu nhién cua két luan.

N6 cang cao thi nghi ngd vé két luan C cang 16n.
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Entropy cang thap thi aj cang mang nhiéu thong tin vé két luan C.
Entropy = 0 nghia 1a tt ca cac vi du thudc cliing 1 16p, c6 ciing mot két luan.
Entropy = 1 nghia la hoan toan ngau nhién
Vi du

Xét thudc tinh Size trong vi du trén. Tur bang dir liéu ta co

P(safe | large ) = 5/7

P(dangerous | large ) = 2/7

P(large ) = 7/16

P(safe | small ) = 5/7

P(dangerous | small ) = 5/9

P(small ) = 9/16
Nhu vay entropy cta thudc tinh Size dbi véi két luan “safe | dangerous” la
7/16 {5/7 log 5/7 + 2/7 log 2/7} + 9/16 {5/9 log 5/9 + 4/9 log 4/9} = 0.9350955
Dinh nghia lugng tin ma thude tinh A mang lai dbi voi tap vi du
Gain(C, A) = Entropy(C) — Entropy (A)
o day:
Thudc tinh c6 entropy thap nhat chinh 1a c6 d6 phén biét cao nhat (cho két luan C).
Can ctr cia dinh nghia entropy
k kha nang co thé, xs tuong ung 1a py, P2, ... Pk
d6 do mirc khong chéc chin phai la mot ham cuia cac xac suat nay

H(pw, P2, --. pW)-
H cén théa man cac diéu kién sau:
1. 1 ham lién tuc cta cac d6i

2. Néu cac xac suét 1a dong déu = 1/k thi entropy phai ting khi k ting (cang nhiéu kha ning thi
muc khong chac cang 16n)

3. ddc 1ap v6i cach phan chia cac kha nang: néu tap hop cac kha niang lya chon duge chia nho
dan nhiéu muc thi entropy cua tap ban dau phai bang tong (co6 trong so) ciia cac entropy cua cac tap con.

Vi duy, xét viée gieo xiic sic ¢6 6 kha nang c6 thé chia thanh ba truong hop: “bé hon hay
bang 37, “4 hodc 57 , “6” hodc chia dan thanh 2 murc: “bé hon hay bang 3”, “I6n hon 3” va sau d6
phén chia tiép “I6n hon 3” thanh “6” hodc “trai lai (4 hodc 5)”. Phai c6 H(1/2, 1/3, 1/6) = H(1/2, 1/2)
+ % H(2/3, 1/3)

5. Thuét toan ID3
5.1. Y twéng
ID3 la cai tién tir thuat toan CLS

1- CLS lam viéc véi toan bo tap thi du hoc c6 sin tir dau. ID3 giam sb luong thi du hoc, dung mét tap con
xuat phat.

2- & mdi bude ID3 chon thudc tinh c6 mirc phan biét cao nhét dé phén nhanh.
MBoi thi dy s& gan mot thong bao “c6” hay “+” va “khdéng” hay “-”
Tinh luong thong tin ciia thong bao qua cic xac sut (xap xi bang tin xudt) ddi vai tap thi du C.
M(C)=-Y p"log, p* - ¥ p log, p

Téng thir nhat ing véi cac thi du trong 16p “c6”,

Tbng thir hai tng véi cac thi du trong 16p “khong”

Chon thugc tinh Aj ndo
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- C dugc chia thanh m tap con C;,C, .. Cp,
ung v&i cac gia tri ayj,ay .. &y cla thude tinh A;.
- Kihiéu p;=P{A;=a;}
B(C.A)= X py* M(C)
Thuat toan chon A; sao cho M(C) — B(C,A)) cuc dai
5.2. Cac buéc ctia thuit toan ID3
1- chon ngau nhién mot tap con W ctia tap cac vi du hoc, goi 1a cira s6
2-  Ap dung thuat toan CLS tao cy (hay luat) quyét dinh cho W
3- Duyét toan bd cac vi du con lai (trer W) trén cay dé phat hién cac ngoai 1¢

4- Néu c6 vi du 1a ngoai 18, thém vao W va 1ap lai tir bude 2. Trai lai, két thuc cho két qua 1a
cay nhan duoc

Chi tiét budc 2
1. Tinh entropy cua tit ca cac thudc tinh (d6i v6i két luan can quyét dinh);
2. Chon thudc tinh (vi du A) c6 entropy thap nhét

3. Chia tap vi du thanh cac tap con tuy theo gia tri cia thugc tinh A. A nhdn cung mét gia tri trén
moi tap con.

4. Xay dung cay phan nhanh theo gia tri cua A:
if A=al then ... (subtreel)
if A=a2 then ... (subtree2)
...etc...

5. Lap lai tir bude 1 véi mdi cay con.

6. Mbi lan 1ap xét dugc 1 thude tinh. Qua trinh ding khi da xét hét cac thudc tinh, hodc khong can
phén nhanh nira (vi moi vi du trong mot cdy con da cé cung két luén.

111. CAC Vi DU MINH HQA THUAT TOAN ID3

1. Bai toan xay dung ciy quyét dinh phan 16p mirc hrong
Mtrc luvong cua cac ddi tugng cé cac dit kién dugc cho trong bang sau:
ID (Pinh danh), age (tudi), salary (luong).
Phan 16p mirc lwong thanh 2 16p: tdt (good), xau (bad).
Bang tap dir liéu:
Bdng 2: Tdp dir liéu hudn luyén quyét dinh phan 16p mikc heong

ID Age Salary | Class
1 30 65 Good

2 23 15 Bad

3 40 70 Good

4 55 40 Bad

5 55 100 Good

6 45 60 Good

1.1. Xay dung cay quyét dinh dwa vao ly thuyét théng tin entropy

a. Xdc dinh nut gbc:

Dé xéc dinh ndt goc , theo 1y thuyét thong tin, chling ta s& di tinh Gain cua tat ca cac thugc tinh déi véi
thugc tinh quyet dinh: O day ching ta c6 4 thugc tinh: Thir ty, luong, tudi va thudc tinh phan 16p, trong dé
thudc tinh phan 16p (class) la thudc tinh quyét dinh. O day 1a ki hiéu thuoc tinh quyét dinh 1a C.

Ta o C =6; Cgood = 4; Cpag = 2
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Entropy(C) = -4/6*10g,(4/6)-2/6*10g,(2/6) = 0.918
Xét niit: Tugi = {<=34, >34}: tudi duoc chia lam 2 viing gia tri (I6n hon 34 tudi va bé hon hogc bang 34
tuoi)
l<=as = {1, 2}=1; (c6 2 ngudi c6 tudi théa man Iy, trong d6 1 nguoi co két luan tot, 1 ngwoi c6 két luan xéu}
s = {3, 4, 5, 6}=I, ( c6 4 nguoi thudc I,, trong do6 c6 3 nguoi nhan két luan tot, 1 nguoi nhan két luan
Xau)

Entropy(<=34) = I(1, 1} = -1/2*log, (1/2) — 1/2*l0g,(1/2) = 1
Entropy(>34) = 1(3,1) = -3/4*l0g,(3/4) — 1/4*log,(1/4) = 0.811
Entropy(Tudi) = 2/6*1, + 4/6*1,= 2/6*1 + 4/6*0.811 = 0.874
Gain(C, Tudi) = 0.918 — 0.874 = 0.044

Xét nut: Luong (<=50, >50)

l=50 = {2, 4}

l.so = {1, 3,5, 6}

Entropy(<=50) = 1(0, 2) = 0=-0*l0g,(0)-2*l0g,(2/2)=0
Entropy(>50) = 1(4,0) =0

Gain(C, Luong) = 0.918 — 0 = 0.918

Két qua:
Gain(C, Tuodi) = 0.918 — 0.874 = 0.044
Gain(C, Luong) =0.918 -0 =10.918
Thudc tinh Luong c6 Gain cao nhét, do d6 no duge dimg lam nit gbc cta cay quyét dinh

b. Cay quyét dinh

Phan 16p muc luvong g vai dit li¢u trong bang trén c6 dang:

>50

bad bad good good

Hinh 1. Cdy quyét dinh phan I6p (bad/good) mikc lirong
1.2. Luat suy dién:

If (Tudi <= 34) and (Luong <= 50) than class = Bad
If (Tudi <= 34) and (Lwong > 50) than class = Good
If (Tudi > 34) and (Lwong <= 50) than class = Bad
If (Tudi > 34) and (Lwong > 50) than class = Good

2. Bai toan xay dung ciy quyét dinh cho tip dir liéu huin luyén quyét dinh choi hay khong choi dua vao

yéu to thoi tiét”

Bdng 3. Tdp dit liéu hudn luyén quyét dinh choi hay khéng choi dira vao yéu t6 thoi tiét
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Quang canh | Nhiét 40 | P am Gio Choi
Ning Nong Cao Nhe Khéng
Ning Nong Cao Manh Khéng
Amu Nong Cao Nhe Co
Mua Am ap Cao Nhe Co
Mua Mat Trung binh Nhe Co
Mua Mat Trung binh Manh Khong
Amu Mat Trung binh Manh Co
Ning Am ap Cao Nhe Khéng
Nang Mat Trung binh Nhe Cé
Mua Am ap Trung binh Nhe Co
Nang Am ap Trung binh Manh Co
Amu Am ap Cao Manh Co
Amu Nong Trung binh Nhe Co
Mua Am ap Cao Manh Khoéng

2.1. Xay dung ciy quyét dinh

a. X4c dinh thugc tinh lam nut gdc ciy.

Theo ly thuyét thong tin, chung tga s& di tinh Gain ciia tat ca cac thudc tinh
Gain(C, Gid)

Gain(C,Gi0) = Entropy(C)-(8/14)*Entropy(Nhe)-(6/14)*Entropy(Manh)
Entropy(Nhe) = - (6/8)*l0g,(6/8) - (2/8)*log,(2/8) = 0.811

Entropy(Manh) = - (3/6)*l0g»(3/6) - (3/6)*log,(3/6) = 1.00

Vay

Gain(C,Gid) = 0.940 - (8/14)*0.811 - (6/14)*1.00 = 0.048

Gain(C, Quang cianh)

Gain(C,Quang canh) = Entropy(C)-(5/14)*Entropy(Néng)-(4/14)*Entropy(Am u) —(5/14)*Entropy(Mua)
Entropy(Ning) = - (3/5)*log,(3/5) - (2/5)*log,(2/5) = 0.97

Entropy(Am u) = - (4/4)*log,(4/4) = 0

Entropy(Mua) = - (3/5)*l0g,(3/5) - (2/5)*log,(2/5) = 0.97

Vay

Gain(C,Quang canh) = 0.940 — 0.97*5/14 — 0*4/14 — 0.97*5/14 = 0.247

Gain(C, Nhiét do)

Gain(C,Nhiét d0) = Entropy(C)-(4/14)*Entropy(N6ng)-(6/14)*Entropy(Am &p) —(4/14)*Entropy(Mat)
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Entropy(Nong) = - (2/4)*logy(2/4) - (2/4)*logy(2/4) = 1

Entropy(Am &p) = - (4/6)*log,(4/6) - (2/6)*log,(2/6) = 0.918

Entropy(Mat) = - (3/4)*log,(3/4) - (1/4)*log,(1/4) = 0.811

Vay

Gain(C,Nhiét d9) = 0.940 — 1*4/14 — 0.918*6/14 — 0.811*4/14 = 0.0291
Gain(C, Db 4m)

Gain(C,D¢ am) = Entropy(C)-(7/14)*Entropy(Cao)-(7/14)*Entropy(Trung binh)
Entropy(Cao) = - (3/7)*l0og,(3/7) - (4/7)*10g,(4/7) = 0.985

Entropy(Trung binh) = - (6/7)*10g,(6/7) - (1/7)*log,(1/7) = 0.591

Vay

Gain(C,D¢ am) = 0.940 — 0.985*7/14 — 0.591*7/14 = 0.153

Thudc tinh Quang canh (Outlook) c6 gain cao nhat. Do d6, nd duge ding lam nut gdc.
b. Xay dung ciy quyét dinh

Outlook c6 3 gia tri, can phan 3 nhanh Néing, Am u, Mua.

Tiép tuc phan nhanh.

Xét nlt Nang.

Chi con céc thude tinh Nhiét do, Do Am, Gio.

Ching = 5 = Entropy(Cying) = - (3/5).1092(3/5) — (2/5).10g,(2/5) =0.97

- Xét thudt tinh Nhiét do

Entropy(Nong) = -(2/2).10g,(2/2) =0
Entropy(Am ap) = -(1/2).log,(1/2) -(1/2).log»(1/2) = 1

Entropy(Mat) = -(1/1).1og,(1/1) = 0
Gain(Cuysng, Nhiét dg) = 0.57

- Xét thudt tinh DO 4m

Entropy(Cao) = - (3/3).10g,(3/3) =0
Entropy(Trung binh) = - (2/2).10g,(2/2) = 0
Gain(Cning, PO 4m) = 0.97

- Xét thudt tinh Gio

Entropy(Nhe) = - (2/3).10g»(2/3) - (1/3).109»(1/3) =0.918
Entropy(Manh) = - (1/2).1092(1/2) - (1/2).10g,(1/2) =1
Gain(Cnsng, Gi0) =0.019

Thudc tinh Do 4m ¢ gain cao nhit. Ly n6 1am nut phan nhanh tiép theo. Lap lai qué trinh
D6 4m = Cao > Két luan = Khong

P6 am = Trung binh > Két ludn = C6
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Tuong ty voi cac nat Am u , Mua ta dugc:

Quang canh
Ning Nau
Xanh

C() -7

bo am Gio
Man Nhe

Cao
Trung binh
Khong Co
Khong Co

Hinh 2. Cdy quyét dinh cia bai thoi tiét

2.2. Luit suy din

Cay quyét dinh thé hién cac luat, 1 tri thirc rit ra tir bang trén.

IF Quang canh = Nang AND D¢ 4m = Cao THEN Choi = Khéng

IF Quang canh = Mua AND D¢ am = Cao THEN Choi = Khong

IF Quang canh = Mua AND Gi6 = Manh THEN Choi = C6

IF Quang canh = Am u THEN Choi = Cé

IF Quang canh = MUa AND Gi6 = Nhe THEN Choi = C6

IV. CAI PAT CHUONG TRiINH BANG NGON NGU LAP TRINH PYTHON MINH HQA THUAT
TOAN ID3 XAY DUNG CAY QUYET PINH CHO TAP DU LIEU CUA BAI TOAN THOI TIET

1. Code chwong trinh lap trinh bang python

import tkinter as tk

from tkinter import messagebox

from tkinter import ttk

from collections import Counter

from math import log

# Dit liéu huan luyén

training_data = [
{'Quang canh': 'Néng', 'Nhiét d¢": 'Nong', 'Do 4m'":
{'Quang canh': 'Ning', 'Nhiét d¢": 'Nong', 'Do 4m'":
{'Quang canh': 'Am u', 'Nhiét do": 'Nong', 'Do 4m'":
{'Quang canh': 'Mua', 'Nhiét d¢": 'Am ap', 'bo am":

'Cao', 'Gi6":
'Cao', 'Gi6":
'Cao', 'Gid":

'Cao', 'Gid":

'Nhe', 'Choi": 'Khong'},
'Manh', 'Choi': 'Khong'},
'Nhe', 'Choi": 'Cé'},
'Nhe', 'Choi": 'Cé'},
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{'Quang canh'":
{'Quang canh":
{'Quang canh":
{'Quang canh"
{'Quang canh"
{'Quang canh"
{'Quang canh"
{'Quang canh"
{'Quang canh"
{'Quang canh":

def entropy(data):

'Mua', 'Nhiét d6': 'Mat', 'D6 4m'": 'Trung binh', 'Gié': 'Nhe', 'Choi': 'Co'},
'Mua', 'Nhiét d6': 'Mat', "o 4m'": '"Trung binh', 'Gid": 'Manh', 'Choi": 'Khong'},
'Am v, 'Nhiét do": 'Mat', 'Do 4m": '"Trung binh', 'Gié": 'Manh', 'Choi": 'Cé'},
'Néng', 'Nhiét do": 'Am 4p', 'P6 4m': 'Cao', 'Gi6": 'Nhe', 'Choi': 'Khong'},
'Néng', 'Nhiét d": 'Mat', "6 4m': 'Trung binh', 'Gi6': 'Nhe', 'Choi': 'C6'},
'Mua', 'Nhiét d6': 'Am ap', 'P6 4m'": 'Trung binh', 'Gi¢": 'Nhe', 'Choi': 'C4'},
'Ne‘ing’, 'Nhiét do": 'Am ap', 'bo Am": "Trung binh', 'Gi¢": 'Manh', 'Choi": 'Co'},
'Am u', 'Nhiét d": 'Am ap', 'bo Am": 'Cao', 'Gid": 'Manh', 'Choi'": 'Cé'},

'Am u', 'Nhiét d6": 'Nong', 'Bo Am": '"Trung binh', 'Gi6": Nhe', 'Choi": 'Co'},
'Mua', 'Nhiét d6": 'Am ap', 'bo am': 'Cao', 'Gio": "Manh', 'Choi": 'Khong'}

class_labels = [record['Choi'] for record in data]

class_counts = Counter(class_labels)

num_records = len(data)

entropy =0

for count in class_counts.values():

probability =

count / num_records

entropy -= probability * log(probability, 2)

return entropy

def information_gain(data, attribute):

attribute_values = set(record[attribute] for record in data)

num_records = len(data)

subset_entropy =0

for value in attribute_values:

subset = [record for record in data if record[attribute] == value]

subset_probability = len(subset) / num_records

subset_entropy += subset_probability * entropy(subset)

return entropy(data) - subset_entropy

def build_tree(data, attributes, target_attribute):

class_labels = [record[target_attribute] for record in data]

if len(set(class_labels)) == 1.

return class_labels[0]
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if len(attributes) == 0:
majority_label = Counter(class_labels).most_common(1)[0][0]

return majority_label

best_attribute = max(attributes, key=lambda attr: information_gain(data, attr))

tree = {best_attribute: {}}
remaining_attributes = attributes - {best_attribute}

for value in set(record[best_attribute] for record in data):
subset = [record for record in data if record[best_attribute] == value]
subtree = build_tree(subset, remaining_attributes, target_attribute)

tree[best_attribute][value] = subtree

return tree

def classify(record, tree):
if isinstance(tree, dict):
attribute = next(iter(tree))
value = record.get(attribute)
subtree = tree[attribute].get(value)
if subtree is None:
return None
return classify(record, subtree)
else:

return tree

def get_decision(record, tree):
decision = classify(record, tree)
if decision is None:
return '‘Unknown'

return decision

def on_predict():
record = {
'Quang canh': combo_quangcanh.get(),
'Nhiét d¢": combo_nhietdo.get(),
D6 4m': combo_doam.get(),

'Gi¢": combo_gio.get()
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decision = get_decision(record, tree)

result label.configure(text=f"Choi: {decision}")

if decision =='C0";
result_label.configure(foreground="green")

elif decision == 'Khéng":
result_label.configure(foreground="red")

else:

result_label.configure(foreground="black")

# Tao giao dién Tkinter
root = tk. Tk()

root.title("1D3 Decision Tree")

# Tao frame chira phén nhép li¢u va phﬁn két qua
input_frame = ttk.Frame(root, padding=20)
input_frame.grid(row=0, column=0, padx=20, pady=10)

result_frame = ttk.Frame(root, padding=20)
result_frame.grid(row=1, column=0, padx=20, pady=10)

# Label va combobox cho tirng thudc tinh

label quangcanh = ttk.Label(input frame, text="Quang canh:")
label_quangcanh.grid(row=0, column=0, sticky="W", padx=5, pady=>5)
combo_quangcanh = ttk. Combobox(input_frame, values=['Néng', 'Am u', 'Mua'])

combo_quangcanh.grid(row=0, column=1, padx=5, pady=5)

label nhietdo = ttk.Label(input_frame, text="Nhiét d6:")
label_nhietdo.grid(row=1, column=0, sticky="W", padx=5, pady=5)
combo_nhietdo = ttk. Combobox(input_frame, values=['Nong', 'Am ap', 'Mat'])

combo_nhietdo.grid(row=1, column=1, padx=5, pady=5)

label _doam = ttk.Label(input_frame, text="D0o am:")
label_doam.grid(row=2, column=0, sticky="W", padx=5, pady=5)
combo_doam = ttk.Combobox(input_frame, values=['Cao’, 'Trung binh])

combo_doam.grid(row=2, column=1, padx=5, pady=5)

label_gio = ttk.Label(input_frame, text="Gio:")
label_gio.grid(row=3, column=0, sticky="W", padx=5, pady=5)
combo_gio = ttk.Combobox(input_frame, values=["Nhe', 'Manh'])

combo_gio.grid(row=3, column=1, padx=5, pady=5)
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# Button "Dy doan"
button_predict = ttk.Button(input_frame, text="Dy doan", command=on_predict)

button_predict.grid(row=4, columnspan=2, pady=10)

# Label hién thi két qua
result label = ttk.Label(result frame, text="Choi: ")

result_label.pack()

# Xay dung cdy quyét dinh ID3
attributes = {'Quang canh', 'Nhiét d¢', ‘Do ém', 'Gio'}

tree = build_tree(training_data, attributes, 'Choi')

root.mainloop()

2. Demo chuong trinh

Hinh 2. Demo toan bg chuong trinh

f ID3 Decision Tree = O X

Quang canh: [Am u v

Nhiét dé: [Mat v]
D6 am: |trung binh v
Gié: [Manh v

Choi: Cé

Hinh 3. Demo chuong trinh
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# D3 Decision Tree = (! X

Quang canh: .
Nang |
Nhiét dé: ‘

Amu ‘
L Mua
Péam:
Gié: [ v]
Du doan
Chot:

Hinh 4. Demo chwong trinh thé hién danh luc dit liéu dé chon
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