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PHAN LOAI CHAT LUQNG HQC SINH TRUONG CAO PANG NGHE
XAY DUNG QUANG NINH SU DUNG PHUONG PHAP HQC MAY

Nguyén Quang Hoan', Nguyén Thi Thanh Lan?, Hoang Phi Quang’, Pao Minh Tuén!

1 Truong Pai hoc Swpham Ky thudt Hung Yén
2 Truwong Cao ding Nghé Xay dung Quang Ninh
3 Truwong Cao ding Nghé Lang Son

Ngay toa soan nhan duoc bai bao: 19/03/2017
Ngay phan bién danh gia va stra chira: 22/05/2017
Ngay bai bao dugc duyét dang: 25/05/2017

Tém tit:

Phan lop dir liéu la mot trong nhitng huong nghién cuu cua khai pha dir liéu. Bai bao nay phan tich,
ddnh gid va so sanh hai thudt todn tiéu biéu ID3 va Bayes trong phdn 16p dit liéu. Bai bdo ciing tién hanh
thir nghiém hai thudt toan nay cho bai toan phan logi chat lwong hoc sinh va cai dat trén phcfn mém Weka.
Bai bdo hudng t6i cdi thién cong tac quy hoach va ké hoach héa bang mét sé phan mém nham nding cao

chat lwong day va hoc trong cdc truong nghé hién nay.

Tir khéa: Hoc mdy, phdn logi, cdy quyét dinh, thudt toan ID3, thudt todn Bayes.

1. Giéi thiéu

Phan 16p di lidu da, dang va s& phat trién
manh mé truéc nhiing khao khat tri thic ctia con
nguoi. Trong nhitng nam qua, phan 16p dit licu
da thu hat sy quan tam cac nha nghién ctu trong
nhiéu linh vuc khac nhau nhu hoc méay (Machine
Learning), hé chuyén gia (Expert System), thong ké
(Statistics)... Cong nghé nay cling ung dung trong
nhiéu linh vuc thyc t& nhu: thuong mai, ngén hang,
Maketing, quan 1y cic ddi tuong... nham han ché
nhiing rai ro gép phai [3]

Trong cac mo hinh phan 16p, thuat toan phan
16p 1a cong cu chu dao. Do vay, ching ta can xay
dung nhiing thuat toan c¢6 do chinh xac cao, thyuc
thi nhanh, kém véi tinh mé dé 6 thé thao tac voi
nhiing kho dit li¢u 16n (Big Data).

Bai toan dat ra ¢ day la phan loai hoc sinh
ciia mot truong nghé sir dung phwong phap hoc
may. Co rat nhiéu thuat toan phan 16p da duoc
cong bd nhu: Cay quyét dinh (Thuét toan Quinlan,
ID3, B 16n xon, C4.5, C5.0...), K-NN (K-Nearest
Neighbor), Bayes; hoc theo mang noron, h¢ mo...
MG&i thuét toan c6 uu diém, han ché va dé phic tap
khac nhau va duoc ap dung cho nhiéu 16p ddi tuong
[10]. Phuong phap ciy quyét dinh: don gian, nhanh,
hiéu qua va dugc ung dung thanh cong trong hau
hét cac linh vuc vé phan tich dir liéu, phan loai van
ban [2], [9]; thuat toan K-NN khong tién hanh qua
trinh hoc, khi phan loai tén nhiéu thoi gian do quéa
trinh tim kiém k di liéu 1an c4n, két qua phu thudc
vao viéc chon khoang cach va dugc tng dung nhiéu
trong linh vyc tim kiém thong tin, nhan dang [4],
[9]; thuat toan Bayes don glan cho két qua tot trong
thue té, mic du chiu gia thiét vé tinh doc lap xac
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suét gitra cac thudc tinh va thuong dugc tng dung
trong cac bai toan du doan, phan loai, phat hi¢n thu
rac (Spam) [5], [8]. Céc luat hoc dua trén cac mang
noron nhan tao chu yeu ung dung trong cac linh vuc
nhan dang, xir 1y tiéng noi, diéu khlen hay trong cac
linh vire cong nghé thong tin, vién thong [2] véi do
phuc tap thuat toan cao.

Trong bai bao nay, chung t6i st dung thuat
toan ID3 va Bayes dé phan 16p chét lugng cta hoc
sinh Truong Cao dang Nghé Xay dung Quang Ninh.
Pay 1a phuong phap phan loai ma tir trudc t61 nay
truong chua dua vao st dung.

2. Cac thuat toan chon dung cho phan loai chat
lwgng hoc sinh

Tir céc phan tich trén, chung toi nhan thay
voi quy mo dir liéu khong 16n, d§ chinh xac khong
doi hoi cao d6i v6i mot truong nghé c¢é thé ding
thuat toan ID3 va Bayes dé cho phén loai chét luong
hoc sinh.

2.1. Thuit toan ID3

Pau vao: Cho tap dir liéu huan luyén gém
céc thudc tinh A mo ta cac tinh hubng, hay doi
tugng nao do, va mot gia tri nhan lam dau hiéu dé
phan loai tinh hubng hodc ddi tuong do.

Pau ra: Cay quyét dinh dua ra cac luét c6
kha niang phan loai diing cac vi du mau trong tap dir
lidu da dwoc huan luyén, va cé thé 1a phan loai dang
cho ca cac vi du khong c6 trong tap huan luyén hay
chua gép trong tuong lai.

Thudt todn: Bt dau véi nut goc[l] [7]:

Buéc 1: Chon A — thudc tinh quyét dinh “tot
nhat” cho niit ké tiép.

Buée 2: Gan A 1a thude tinh quyét dinh cho
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nut.

Burée 3: Vi mdi gia tri clia 4, tao nhanh con
mdi cla nat.

Budc 4: Phan loai cac mau huan luyén cho
cac nhanh.

Bude 5: che mau hudn luyén trong mot nhéanh
dugc phan loai hoan toan (dong nhat mot loai) thi
DUNG, ta dugc mot nit 14; nguoc lai, 1ap véi cac
nat nhanh méi.

Tiéu chi dé chon cac géc cua thuat toan ID3
la d¢ loi thong tin (Information Gain), dugc tinh
theo Entropy.

Do loi thong tin (Information Gain)

Tép dit liéu S gdm c6 n thudc tinh 4, (i = 1,
2,...,n) d0 lgi thong tin cia thude tinh 4 trong tap S
ky hi¢u 1a Gain(S, A) va dugc tinh theo:

Gain(S,A4) = Entropy(S) - evzz: " || S" || Entropy(S,)

(1)
+ Entropy cua mot tap S, c¢6 2 16p (nhi phan)
duong (+) va am (-) dugc tinh:
Entropy(S) =-p  log,p . -p log,p.  (2)
+ Entropy cua tap S ¢6 ¢ phan 16p (c nguyén,
dwong) c6 dang tong quat

Entropy(S) = _Z:l_})i log, P, (3)

trong do, p,: xac sudt cua céc su kién dat gia tri i,
thudc tap S.

2.1.1. Thir nghiém bai toan bing ID3

a. Phdn tich va ddt bai todn

Trong bai bao, chiing t6i gidi han 4 tham sé
(dac trung) chinh anh huong dén chit luong hoc
sinh la: Xép loai hoc luc, xép loai dao duc Ky nang
nghé va Tiéng Anh chuyen nganh. Mbi yéu t6 nhan
cac gia tri ngon ngit cu thé nhu sau:

+ Bién I: Xep Loai Hoc Luc (XLHL), c6
cac gia tri: XLHL 1a “Gioi” khi diém trung binh tir
8.0-9.0; XLHL la “Kha” khi diém trung binh tir 7.0
— 8.0. XLHL la “TBK” khi diém trung binh tir 6.0-
7.0.XLHL 1a “7B” khi diém trung binh tir 5.0-6.0.

+Bién 2: Xép Logai Pao Pirc (XLDD): c6 cac
cac gi tri: XLDD 14 “Tor” khi diém rén luyén tir 80-
90 diém; XLDD la “DD_Kha” khi diém rén luyén
tir 70-80 diém. XLDD la “DD_TBK” khi diém rén
luyén tir 60~70 diém.XLDD la “DD_TB” khi diém
rén luyén tir 50-60 diém.

+ Bién 3: Ky nang nghé (KNN): C6 hai gia
tri: “KNN_Tot” va “K_Tot”.

+ Bién 4: Tiéng Anh chuyén nganh (TACN):
C6 hai gid tri: “Dat” va “K_Dat”.
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b. Thir nghiém bai todn

Sau khi phan tich dit liéu va tim hiéu thuat
toan, ching toi tién hanh thir nghiém bai toan trén
phin mém Weka (Hinh 1) chuyén nghiép cho khai
pha dir ligu.

Bang dit liéu (Bangl) v6i bén thude tinh:
XLHL, XLDD, KNN, TACN va 650 ban ghi tng
véi 650 hoc sinh trong toan truong duge luu trong
tép ToanTruong.CSV

Bang 1. Tép dir lieu ToanTruong.CSV
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Sau d6, ta tién hanh tién xir 1y dir liéu voi
phﬁn mém Weka dé chon cac thudc tinh can thiét va
loai bo cac thudc tinh khong can thiét dé phan loai
(Hinh 2, Hinh 3):

WEKA

The University
\ of Waikato

-

Waikato Environment for Knowledge Analysis KnewiledgeFiow

Vesion 3.6.9 L !

(c) 1999 - 2013

The University of Waiksto Simpie CLI

Hamilton, New Zealand : J
——,

Hinh 1. Giao dién chinh phian mém Weka

Journal of Science and Technology



ISSN 2354-0575

Pragrooms | [ Cumter | Aspocats | Sewat atrouces | vausize'

( opeame. | opeewm. || openve. || cesssw ||  wese |[  Em. ][  see. |
'?i___ £WWW'SWW018? ,Lm-l
Carmand nelehon Seacied pirioute
Relmton ToenTruong weka Uers suDerimed ESEuUle AS-ButeSoiecs Tipene: XLHL Type. Femng!
ralances §50 Abriotes § [ Datnet € Umepe © 9%
Aot ™ Laoel Count
s iz
— = l - o8
it 28
& K 28
AT
| s pom v | Vmazens |

2

L] g

Hinh 3. Cdc tham s6 sau khi loc dit liéu

Sau khi thir nghiém bai toan trén phan mém  nhu sau:
Weka stit dung thuat toan ID3 chiing ta dugc két qua
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Classifier output

m=m= Classifier model (full training set) ===

Id3

XLDD = Tot

KNN = KNN_Tot

| XLHL = Kha

| | TACN = Dat: Yes
I | TACHN = K _Dat: Ne
| XLHL = TB: No

| XLHL = Gioi

| | TACN = Dat: Yes
I | TACN = K _Dat: No
| XLHL = TBK: No

| XLHL = XS

| | TACN = Dat: Yes
I | TACN = K Dat: No
| XLHL = Hem: No

KN = K Tot: No

XLDD = DD_Kha: No

XLDD = DD_TBK: No

XLDD = DD_TB: No

XLDD = DD_XS

| XLHL = Kha

| | FKENN = KNN Tot

| TACN = Dat: Yes
| TACN = K Dat: No
KNN = K Tot: Ne
XLHL = TB: No

XLHL = Gioi

| KNN = KNN_Tot

| | TACN = Dac: Yes
| | TACN = K Dat: No
| KNN = K Tot: No

XLHL = TBK: No
XLHL = XS
KN = KNN_Tot

|
|
|
|
|
|
|
|
|
|
|
[
| 1| | TACN = Dat: Yes
I | | TACN = K Dat: No
| | KNN = K Tot: No

|

XLDD = DD_Kem: No

XLDD = Yeu: No

Hinh 4. Pdu ra: tap luat sw dung ID3
Két qua: Khi st dung thuat toan ID3, ta rut ra dugc

27 tap luat (Hinh 4) tor tap dir licu.
Bang 2. Ket qua phan lop dung ID3

=== Summary ===

Correctly Classified Instances 638
Incorrectly Classified Instances 12

98.1538 %
1.8462 %

Hinh 5. Két qua xdc nhén phdn 6p ID3

2.1.2. Két qua thir nghiém dung ID3

Bing phwong phép tinh ty s6 phan tram ta c6
két qua nhu Bang 2:

- Truong hop 1: Phan loai chinh xéac: 638
trudng hop, chiém 98.1538%;
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- Truong hop 2: Phén loai khong chinh xac
12 truong hop chiém 1.8462%.
Bang 3. Ma trdn nham lan dung ID3

=== Confusion Matrix ===

a b <-- classified as
200 4| a = Yes
& 438 | b = No

Dé danh gia kha nang phan 16p, ta c6 thé sir
dung ma tran nham lan (Bang 3) véi két qua nhu
sau: c6 4 trudng hop 16p Yes bi phan 16p nham sang
16p No; c6 8 truong hop 16p No bi phan 16p nham
sang 16p Yes.

2.2. Thuéat toan Naive Bayes [5], [6]

Gia st D 1a tap huin luyén nhiéu mau véi
vec to X=(x,, x,,....x,) va C, 1a tip cac mau cta
D thugc 16p C, (i = {},...,m}). Cac thugc tinh (x,
Xypeoes x) Siuoc gia thiét 1a doc 1ap nhau khi d6, xac
suat c6 dicu kién Bayes dugc tinh theo [5], [6]:

= P(x1 \ Ci) X P(x2 | C,;) X ... X P(x" \ Ci)

- P(X]|C) duogc tinh voi gid dinh x, doc 1ap co
diéu kién; k= L.a:
- P(xk|C,~) dugc tinh voi hai truong hop sau:
+Néu X 1a cac gia tri roi rac
|Gl
P(C)="F ®)

#C, p
P(x,| C)= chk} (6)

+Néu X 1a cac gié tri lién tuc: P(x,|C) duge
udc luong thong qua ham mat do: ‘
_ _ 1 (’k_t‘(x)z

P(xk | Ci) = g(xkaﬂclao-q) = m e 2 (7

1 X
K= 2 (8)
trong do, u: Gid tri trung binh;
o: D0 1éch chuan:

=13 (x) ©)

Tom lai, dé phan 16p miu chua biét X, ta
tinh: P(X]C,)P(C,) cho ting C,, gan X vao 16p C,
sao cho P(X|C,)P(C,) la 16n nhat.

gnéuc( P(Ci kl:[l P(x,C | C))) (10)

2.2.1. Thir nghiém bai toan dung Bayes

Bai bao ciing str dung thudt toan Bayes giai
bai toan trén phan mém Weka véi cung dir lidu st
dung cho thuat toan ID3; chung ta cé két qua phan
16p danh gia nhu sau:
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Bang 4. Két qua phdn 16p ding Bayes

== SUmmary ===
Correctly Classified Instances 648 99.6923 §
Incorrectly Classified Instances 2 0.3077 &

2.2.2. Két qua thir nghiém dung Bayes

Tur Bang 4 st dung phuong phap danh gia
theo phén trim ta co:

- Phan loai chinh xac: 648 truong hop, chiém
99.6923%;

- Phan loai khong chinh xac: 2 truong hop
chiém 0.3077%.

Bang 5. Ma trdn nham lan ding Bayes

=== Confusion Matrix ===

a b <«-- classified as
202 2| a = Yes
0446 | Db = No

Béng 5, su dung phuong phap truyén thong:
tinh ma tran nhdm 1an. Ta nhén thay: ¢6 2 truong
hop 16p Yes bi phan 16p nhdm sang 16p No; khong
¢6 truong hop nao 16p No bi phan 16p nham sang
16p Yes.

3. So sanh d§ do phan l6p cia ID3, Bayes

Tir bang ma tran nham I3n & Bang 3 va Bang
5 ta tinh dugc cac do do hi¢u qua cia viéc phan
16p: Precision, Recall, Accuracy theo cic cong
thtrc trong [5] cho hai thuat toan ID3 va Bayes nhu

Béng 6:
Béng 6. Cdc do do cua thuat toan ID3, Bayes
Precision Recall Accuracy
ID3 0.9615 0.9803 0.9815
Bayes 1 0.9901 0.9969

Tai liéu tham khdo
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Tir Bang 6 ta thdy, voi bai toan phan loai
chat luong hoc sinh Trudng Cao ding Nghé Xay
dung Quang Ninh sir dung thuat toan Bayes s€ c6
d6 chinh xac cao hon khi st dung thuat toan ID3.
Ngoai ra, ta ¢6 thé rit ra cac dic diém cua hai
phuong phap

Piém giong nhau giita ID3 va Bayes:

+ Ca hai phuong phéap déu 1a mé hinh hoc c6
giam sat, nghia 1a déu phai c6 mot tap dit liéu mau
huén luyén dé chuong trinh c¢6 thé “hoc” qua vi du
va rit ra cac dac trung dung cho Vlec gan nhan.

+ Déu biét trudc diu ra: sb nhin.

Piém khdc nhau gitta ID3 va Bayes:

+ Thuat toan ID3 xay dung cdy quyét dinh
voi cac nut 1a dugc gan nhan va rat ra cac tap luat
if-then tuong ung.

+ Thuat toan Bayes uorc luong Xac suit clia
cac miu. Néu xac suat clia mau d6 gan véi gia tri
dung cua 16p, ta gan mau cho 16p do.

4. Két luan

DPong gop chu yéu cta bai bao 1a thir nghiém
phan loai chét lugng hoc sinh truong Cao déng
Nghé Xay dung st dung thuat toan ID3 va Bayes
v6i mot vai két qua kha quan va c6 thé ing dung
dugc cho cac truong tuong tw. Can cir két qua do,
nha truong s& co thong tin chinh xac, nhanh bang
phan mém vé chét lwong hoc sinh dé dua ra cac bién
phap day va hoc c6 hiéu qua hon.

Huwéng nghién civu tiép theo:

Chung t6i s& thir nghiém bai toan voi khoi
lwong mau 16n hon dé danh gia do tin cdy cua cac
thuat toan trong phén loai hoc sinh ciia trudong nghé.

Nghién ciru, Gng dung cac thuét toan tién
tién khac nhu C4.5 hay C5.0 thay cho ID3 dé xu ly
cac truong hop thiéu hodc mét dit liéu cta cac dic
trung, nang cao hidu suat va ting cuong do toi wu
cho tng dung.
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CLASSIFICATION OF THE STUDENT’S QUALITY IN THE QUANG-NINH BUILDING
VOCATIONAL COLLEGE USING MACHINE LEARNING

Abstract:

Data classification is one of the major research areas of Data Mining. This paper is going to analyze,
evaluate and compare two typical algorithms in data classifiers: ID3 and Bayes algorithms. Next, the
article applies these algorithms for classifying the students quality in the Quang-Ninh building vocational
college using Weka software. This is a application in order to help for evaluating the quality of teaching
and learning in the vocational college today.

Keyworks: Machine Learning, Classification, Decision Tree, ID3Algorithm, BayesAlgorithm.
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