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Tém tit
Muc tiéu cua nghién ciru nay la van dung phwong phap hoi quy Naive Bayes, cdy quyét dinh va
mang no-ron dé xdy dung, danh gid va tim ra mé hinh téi wu trén tdp dir liéu thuc té tai Truong Dai
hoc Pong Thap. Bai bdo gidi thiéu phwong phdp hoi quy Naive Bayes la mé hinh t6i wu cho bai todn
dy dodn két qua hoc tdp cia sinh vién Truong Pai hoc Pong Thap. Tir d6, giip cho sinh vién xdc
dinh muc tiéu va lap ké hoach hoc tap phu hop cho cad khoa hoc, cho ting hoc ky dé mang lai két qua

hoc tap nhw mong muon.

Tir khéa: Phirong phdp phdn 16p, Naive Bayes, cdy quyét dinh, mang no-ron.

1. Pit vain dé

Bai toan du doan két qua hoc tdp cua sinh
vién dd va dang thu hut duoc nhidu sy quan tAm
nghién ctru cua cac nha khoa hoc. C6 mdt s6 mo
hinh dd duoc cic nha nghién ctru dé xuét véi
muc tiéu cudi ciing 13 nang cao do chinh xac cua
Kkét qua du doan. Bai toan du doan Kkét qua hoc
tap cua sinh vién chi yéu duoc tiép can dudi ba
dang sau: du doan két qua cho sinh vién liwa chon
cac mon hoc cho hoc ky sau dua trén két qua cua
cac hoc ky trude, du doan két qua cudi khoa cia
sinh vién dua trén diém cta cac hoc ky trudc do,
bai toan du doan két qua hoc tap cudi khoa cua
sinh vién dya trén 1 trinh hoc.

Mot trong nhing hudng tiép can pho bién
hién nay dé giai quyét bai toan dy doan két qua
hoc tap cho sinh vién 1a xdy dung cac mo hinh
danh gia dua trén tap dir licu dau vao, phan tich
danh gia cac mo hinh dé lwa chon mé hinh t6i vu
nhét cho bai toan dat ra. Mot sb thuat toan khai
phé dir liéu hi¢u qua dugc nhém tac gia J. Ross
Quinlan, X. Wu, V. Kumar nghién ctru va cong
b trong [6]. Theo huong tiép can nay nhiéu tac
gia da nghién ciu dé xuat va tmg dung phuong
phap hoi quy Naive Bayes cho cac bai toan phan
16p [8]. 3 ) )

Trong bai bao nay, tic gia dan xuat tur ket
qua thyc nghiém trén co s¢ xay dyng mé hinh
bang ba thuat toan 1a Naive Bayes, cdy quyét
dinh va mang no-ron, danh gid cac mo hinh
khai pha dir li¢u da xay dung tur d6 lya chon
md hinh ti wu nhat dé ap dung cho bai toan du
doan két qua hoc tap cua sinh vién Truong Dai
hoc Pdng Thap.

® Truong Pai hoc Dong Thap.
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2. N§i dung nghién ctru

2.1. Tong quan vé khai pha di liéu

Kham pha tri thire 1a qua trinh tim ra nhiing
tri thirc, d6 1a nhitng mau tim an, truge do chua
biét va la thong tin hitu ich dang tin cdy. “Khai
pha dir liéu 1a mot qua trinh kham pha, chét loc
cac tri thirc mdi va cac tri thitc co6 ich &
dang tiém ning trong ngudn dir liéudd co cua
mdt cong ty, don vi, td chirc nao do, tir do giup
cho chung ta c¢6 duoc quyét dinh sang sudt” [1].
No6i mot cach khéac, muc dich cia kham pha tri
thie va khai phé dir liéu chinh 14 tim ra cac mau
hodc mo hinh dang tn tai trong cac co s dir liéu
(CSDL) nhung van con bi che khuét bai hang nui

~ 10 A
dir liéu.
et
Panh gia mo hinh - Patiern Evaluati

Khai thac dir li¢u - Data Mini;
Dir li¢u ciia cong viée ¢6 lién quan - Task-relevant D'

Kho dif li¢u - Data Warehouse K}Wﬁm‘ - Sw lyh chon

Lam sach dir li¢u - Data Cl& 3
Do Integration _ Tich hop dir ligu

H Databases _ CSDL,

Hinh 1. Cac buwérc ctia qua trinh khai pha dir li¢u

2.2. Mt s6 thuit toan vé khai pha dir liéu

2.2.1. Hoi quy Naive Bayes

a. Dinh Iy Bayes

- Pinh 1y Bayes cho phép tinh x4c suét xay
ra cia mot sy kién ngau nhién 4 khi biét su kién
lién quan B dd xay ra. Xac suit nay duoc ky
hiéu 1a P(A4 | B), va doc 1a “xac suat ciia A voi
diéu kién B xay ra”. Pai lugng nay dugc goi la
xac suat c¢6 diéu kién vi n6 dugce rat ra tir gia tri
dugc cho cia B hodc phu thudc vao gia tri do.
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- Theo dinh Iy Bayes, x4c suat xay ra A khi
biét B s& phu thudc vao 3 yéu to:

+ P(A): Xéc suit xdy ra A cua riéng no,
khong quan tdm dén bat ky thong tin nao vé B.

+ P(B): Xéc suit xdy ra B cua riéng no,
khong quan tam dén A. Pai luong nay con goi la
hang s6 chudn hoa (normalising constant), vi no
luén giéng nhau, khong phu thudc vao sy kién
A dang mudn biét.

+ P(A| B): Xac suat xay ra B khi biét A4
xay ra va doc 1a “xac suit cia B néucod A”. Pai
lugng nay goi la kha nang (likelihood) xay ra B
khi biét A d3 xay ra.

+ Khi biét ba dai luong trén, xac suit cua A
khi biét B cho béi cong thic:

P( Al B) = M (1)
P(B)
Tir d6 dan dén:
P(A|B)P(B)=P(ANB)=P(B| A)P(A).
+ Khi ¢6 n gia thuyét thi

> P(5]4)P(4)

b. M6 hinh phan lop Naive Bayes (NBC)
Cho {C,, C,...C,} 1a phan hoach ctuia khong

gian mau C (dugc xem 1a cac 16p C,). Khong

gian thé hién X bao gom tat ca cac thé hién dugc
mo ta trén tap thudc tinh (a,,a,...a,) ham dich
f(x) co6 thé nhan bit ky gid tri ndo trong
C (f(x)=C |i=1..n). Khong gian thé hién X
dugc xem la cac vi du hoc. Khi ¢ mot thé hién
mai véi bo gia tri <a,,a,...a, > bd phan 16p s&
du doan gia tri ham dich £ (x) hodc 16p cho thé
hién méi nay f(x)e {CI,C2 ...Cn}.

Cach tiép can Bayes dé phan 16p mot thé
hién mai 1a lay gia tri dich c6 xac suat cao nhat
C,.. cua thé hién nay. Hay néi cich khac, dinh
1y Bayes duoc sir dung dé chon gia thuyét co xac
suat cao nhat tr tip mau huan luyén, gia thuyét
nay duoc goi la gia thuyét cuc dai xac suat hau
nghiém MAP-Maximum A Posterior:

Cyp =max P(C |a,,a,...a,). 2)

CeC

Str dung dinh 1y Bayes - Cong thirc (1) - Ap
dung vao (2), ta c6:
P(C.)P(al,az...an |Q)

P(al,az...an) 3)
= max P(Cl.)P(al,az...an |C,.).

C;eC

C. ., =max
MAP T LS

(Cing mau s6 P(a,,a,..a,) nén ta bd qua so
sanh mau)

Cac P(C,) dugc tinh bang cach dém s6 lan
c6 mat cua gid tri dich C, trong tip dit liéu hoc.
Tuy nhién dé tinh P(a,,a,..a,) bo phan 16p
Naive Bayes dua trén viéc don gidn hoda cac gia
dinh ban dau 1a cac gia tri thude tinh doc 1ap dicu
kién véi gia tri dich cho trude.

Noi cach khac, xac suat cua mot thé hién
quan sit dugc < a,,a,...a, > trén mdi 16p C, s&
la tich cua cac kha nang cua tung thudc tinh
riéng biét trén C,

P(a,,a,...a,|C)] | P(a, |C).
i=1
Cong thuc (3) dugc viét lai:
Cys =122§P(Ci)1;[P(ai|Ci). (4)

B6 phén 16p Naive Bayes lién quan dén mot
budc hoc ma trong d6 P(C,) va P(a,,a,...a,)
duoc udc doan dua trén tn sd xuét hién cua
chung trén toan bg tap dir li¢u hoc. Téap du doén
nay tuong ung voi két ludn hoc duoc, két qua
cua by phan 16p trong cong thuc (4) dugc st
dung dé€ phan 16p thé hi¢n moi nay.

c¢. Cac buoc thu’g hién thudt toan Naive Bayes

+ Buodc 1: Huan luyén Naive Bayes (dua
vao tap dir liéu), tinh P(C,) va P(a, |C,)

+ Bué6c 2: Phan 16p 4™ =(a,,a,...a,), ta
can tinh x4c sudt thudc timg phan 16p khi da biét
true A™". A" duoc gan vao 10p co xac suit
16m nhat theo cong thirc:

n
max P(C, Pla |C.)
mx P(C)[TP(aC)

2.2.2. Cay quyét dinh ) i

Cay quyét dinh 1a mdt cau truc biéu dién
dudi dang cay. Trong d6, moi nut trong (Internal
node) biéu dien mdt thudc tinh, moi nhanh
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(branch) biéu dién gia tri co thé ¢ cua thudc
tinh, moi nat 14 (Leaf node) bi€u dien cac 16p
quyét dinh va dinh trén cung cta cay goi la nit

géc (Root).
Nhanh

Hinh 2. Biéu dién cay quyét dinh co ban

Viéc phan 16p mot phan tr mé&i bat dau tir
nut gbe cia cdy. Néu nit ndy c6 nat con thi qua
trinh s€ dugc lap lai st dung cay con thich hop.
Khi dén nut 14, nhan cta nut 14 s& cho ta 16p du
doan cua phan tu nay.

Mot s6 diéu kién can thiét khi lam viéc voi
ciy quyét dinh:

- M6 ta gia tri thudc tinh: cac phan tir phai
duoc thé hién dudi dang mot tap hop ¢d dinh céac
thudc tinh.

- Céc 16p gan cho cac phan tr phai duoc
dinh nghia trudc.

- Cac 16p phai roi rac: mot phan tir phai
thudc hoic khong thudc vé mot 16p va sé phan
ttr phai nhiéu hon sd 16p.

Bang 1. Vi du dir liéu minh hoa ciy quyét dinh

uang | Nhiét A R e Choi
Qcz”inhg d@- Do am Gi6 tennis
Ning | Noéng Cao Nhe | Khoéng
Néng | Nong Cao Manh | Khong
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 | Trungbinh | Manh Co
Néing | Am ap Cao Nhe Khoéng
Ning | Mat | Trung binh Nhe Co
Mua | Amap | Trung binh Nhe Co
Ning | Am ap | Trung binh | Manh Co
Amu | Am ap Cao Manh Co
Amu | Noéng | Trung binh Nhe Co
Mua | Am ap Cao Manh | Khong
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Hinh 3. M hinh ciy quyét dinh minh hoa

Viéc xdy dung cdy quyét dinh duoc tién
hanh mot cach dé quy, lan luot tir nit gbc xudng
téi tan cac nut 1a. Tai modi nat hién hanh dang
xét, néu kiém tra théiy thoa diéu kién dung: thuat
toan s€ tao nut 14. Nut nay dugc gan mot gia tri
cia nhin 16p tuy diéu kién dimg duogc thoa.
Nguogc lai, thuat toan tién hanh chon diém chia
t6t nhat theo mot tiéu chi cho trude, phén chia dit
liéu hién hanh theo diéu kién chia nay. Luu y dit
liéu hién hanh khong phai hoan toan la tap dir
liéu ngay khi bat ddu thuét toan, c6 thé 1a tap di
liéu da dugc phan chia theo diéu kién chia cua
nut lién trude d6 (nut cha).

2.2.3. Mang no-ron

Mang no-ron la mot trong nhiing ky thuat
khai pha dir liéu dugc ung dung phd bién hién
nay. K¥ thuat nay phat trién dua trén mot nén
tang toan hoc vitng vang, kha ning huin luyén
trong k¥ thuat nay dya trén moé hinh than kinh
trung wong cua con nguoi.

Mang no-ron nhan tao 1a hé théng may tinh
song song bao gdm nhiéu no-ron don gian, két
ndi v&i nhau theo mot cdu trac nao d6 dé thuc
hién mot nhiém vu cu thé. Mic du duoc don gian
héa vé mit mé phong nhung mang no-ron nhan
tao van khong mat di cac tinh chit dic trung cia
bd nao that [4].

Uu diém 16n nhét cua mang no-ron nhan tao
la tinh hoan toan song song, thém vao d6 mang
no-ron nhan tao c6 thé hoc tr cac dir liéu huin
luyén va khai quat héa tinh hudng méi nén nd
khong yéu cau nhiéu vé k¥ thuat lap trinh [4], cb
kha ning chiu 15i tot.

Kha nang hoc cua mang no-ron nhan tao 1a
hoc tir mot tap dit liéu hudn luyén va khai quat
hoa nhiing tinh hudng méi. Phuong phap hoat
dong cua chung 1a thay ddi trong sé cac két nbi
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giita cac no-ron sao cho két qua ra cudi cung la
chinh xéc. C6 ba loai hoc tap dugc xem xét trong
mang no-ron nhan tao:

- Hoc c6 giam sat;

- Hoc dua trén thong tin phan hoi;

- Hoc khong giam sat.

Mang no-ron nhén tao duoc tng dung nhiéu
nhu: mé phong hanh vi gitip chiing ta hiéu duoc
cach thuc hoat dong cua bd ndo, cac moé hinh giai
phéu ndo, dy doan chung khoan, ) phiéu, du
doan khi hau, thoi tiét, tiép thi hang khong, nhan
dang giong n6i, nhan dang chir viét tay, khai pha
dir liéu, ciu triic protein thir cap.

2.3. Xdy dung, phan tich va danh gia mo
hinh dw dodn két qud hoc tip

2.3.1. Thu thap dir liéu

a. Vé diém trung binh chung tich iy

Bing 2. Piém trung binh chung tich liiy

Truong | Dir liéu ban diu D hil{lrsl;u khi
PTBC | Tur 3,6 dén 4 Xuit sic

PTBC | Tw3,2dn3,59 | Gioi

PTBC | Tw2,5dn3,19 |Kha

DTBC | Tur2 dén 2,49 Trung binh

Ghi chii: PTBC: Piém trung binh chung.

b. Vé thong tin sinh vién: Thu dugc 3.402
ban ghi ciia cic sinh vién di t6t nghiép tai
Truong Pai hoc Pong Thap, gém 11 thudc
tinh sau:

Bang 3. Thugc tinh sinh vién

Ma 1§ trinh Integer (roi rac
6 |Malotrinh hoc cua g ~ T
. o theo ma)
sinh vién
Ma tinh, ’
7 IMaTP thanh pho ..
cua sinh
vién
Ma quén,
8 [MaQuanHuyen huyén cua |Text
sinh vién
Khoi sinh ke aa
9 [Khoithi vien dy thi [ Kot A; DI:
P Khoi D1
dau vao
01: doi tuong
01; 02: doi
Sinh Viép tuong 02; 03:
. thudc @61  |[do6i twong 03;
10" Doituong tuong du thi [04: dbi tuong
nao 04; 05: doi
tuong 05; 06:
doi tuong 06
Sinh vién 1: khu vuc 1; 2:
thuée kh khu vuc 2
11 Khuvue uoe AU HNT: khu vye 2
vuc du thi R R
a0 nong thon; 3:
khu vuc 3

STT| Thudc tinh M0 ta Gia tri
Ma sinh vién

1 [MaSV (thudc tinh  |Text
khoa)
cKueg iqlll}?(’)a XS: Xuit séc;

2 [Ketqua A G: Giodi; K: Kha
(thugc tinh TB: Trung binh
du do4n) - Lrung

3 |Gioitinh Gidi tinh 0: Nam; 1: Nt

o Diém thi

4 |Diemthits tuyén sinh Real
Ma nganh |Integer (roi rac,

> [Manganh du thi theo ma)

c. Vé 16 trinh hoc: Thu duge 233.510 ban
ghi vé diém tong két cac hoc phan va dir liéu
c4 nhan, tuyén sinh va diém tong két cudi khoa
cho 3.402 sinh vién thudc 21 nganh hoc voi
840 hoc phﬁn cua cac nganh hoc ddi vé6i hé dao
tao chinh quy bac dai hoc tai Truong Pai hoc
Pong Thép.

2.3.2. Xay dung mo hinh

bé xdy dung dugc mdt hé théng du doan
két qua hoc tap voi do chinh xac cao va on dinh,
tién hanh trién khai cac mé hinh dy bao két qua
hoc tap dua trén ba thudt todn nhu: Naive
Bayes, mang no-ron, cdy quyét dinh. Cac mod
hinh dugc xay dung dua trén cong cu BIDS cua
Microsoft. CSDL dé xay dyng cac mo hinh gdm
3.402 ban ghi va chia theo ty 1€ 85% cho
training va 15% cho testing bang cach lya chon
ngau nhién 2.892 ban ghi cho viéc training va
510 ban ghi cho viéc testing.
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Sau khi xdy dung md hinh, tién hanh kiém
tra sy phu thudc cua két qua thudc tinh dy doan
vao cac thudc tinh khac thong qua tab
Dependency Network. Tir két qua kiém tra cho
th'c‘iy thudgc tinh dy doan chi phu thudc vao 5
thudc tinh sau: Giodi tinh, nganh hoc, 10 trinh hoc,
khéi thi va diém thi tuyén sinh. Pau vao cta hé
thong du doan chi yéu cau sinh vién nhép vao
thong tin cac thudc tinh nhu: gidi tinh, nganh
hoc, khéi thi, diém thi tuyén sinh cac thudc tinh
khac nhu: dbi twong dy thi, tinh/thanh phd,
quan/huyén, khu vuc sé khong duoc xét dén
trong mo hinh.

Hiéu qud cia cdc m6é6 hinh DMM da xay
dung s€ dugc danh gia thong qua hai phuong
phap: Lift Chart va Classification Matrix.
Muc ti€u cua nghién ctru la xac dinh xem mo
hinh nao cho phan trim dy doan chinh x4c cao
nhét trong viéc dy doan két qua hoc tap cua
sinh vién.

2.3.3. Danh gid mo hinh

a. Voi Lift Chart co xac dinh gia tri thuoc
tinh du dodn

Trong ba m6 hinh da xay dung thi mé hinh
Naive Bayes cho két qua t6t nhat, sau d6 dén
mang noron, cay quyét dinh, két qua cu thé duoc
thé hién & Bang 4.

Bang 4. Két qua danh gia véi Lift Chart

STT Series, Model Score
1 Naive Bayes 0,93
2 Mang noron 0,92

Cay quyét dinh 0,90

b. Voi Classification Matrix
Két qua du bao cy thé cua timg mo hinh
duoc thé hién & Béng 5.

Bang 5. Két qua danh gia véi Classification Matrix

Vo xéens] & | TB XS
hinh dl_:tdg:z (Kh#) (:ir;‘l;‘)g (G(i;()i) (zg'c")‘t
K | 278 | 29 9 0
Naive| TB | 48 | 116 | 0 0
Bayes | G 9 1 19 1
Xs | 0 0 0 0
K | 202 47 | 16 | o
Mang| TB | 29 | 98 0 0
no-ron G 14 1 12 ]
Xs | 0 0 0 0
K | 317 ] 718 | 21 0
Cay 18 | 9 77 0
quyet
Gon |G 0 0 7 1
Xs | 0 0 0

Tir két qua Bang 5 cho ta thdy ty 1& chinh
xac trung binh cac mo hinh lan Iurot 1a 80,98%
(Naive Bayes), 78,82% (mang no-ron) va cudi
cung 1a 78,62% (cdy quyét dinh). TAt ca cic mo
hinh déu khéng du bao chinh xac cho sinh vién
dat loai xut sic (d6 chinh xac 13 0%), vi bo dir
liéu phuc vu xay dung md hinh cling chi c6 02
sinh vién dat xép loai tong két xuét sic, sd luong
qua it nhu vay s€ khong c6 y nghia trong viéc
khai pha dir li¢u.

3. Két luin

Nghién ctru nay da tim hiéu co s& 1y thuyét
vé khai pha di liéu, tdp trung vao cac ky thuét
khai ph4 dir liéu nhu: Naive Baye, cdy quyét
dinh, mang no-ron. Xay dung thanh cong ba mo
hinh du doan két qua hoc tap trén cac thuat toan
d3 dé xuat bang cong cu BIDS cuia Microsoft.
Véi két qua nghién ctru ndy tac gia dé xuit mo
hinh t6i wu dé dy doan két qua hoc tap cua sinh
vién Trudng Pai hoc Pong Thap 1a sir dung thuat
toan Naive Bayes./.
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OPTIMAL MODEL FOR PREDICTING STUDENTS’ LEARNING RESULTS
AT DONG THAP UNIVERSITY

Summary

This article applies the Naive Bayesian classifier, decision tree and neural nets, to set up,
evaluate and come up with an optimal model, based on database at Dong Thap University. It
recommends that the Naive Bayesian is the optimal model for predicting students’ learning results at
Dong Thap University. Thereby, it helps students to set learning objectives and make plans for their
entire traning programs and each semester, as such to obtain results as expected.

Keywords: Classification methods, Naive Bayesian, decision tree, neural nets.
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