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NG DUNG THUAT TOAN BAYES TRONG
VAN DE DY BAO HOC LWC CUA HOC
SINH PHO THONG

Pao Bwrc Anh', Nguyén Tu Trung?, Vi Van Théa?

'Pai hoc Thuy Loi
2Hoc vién Coéng nghé Buwu chinh Vién thong

Tém tit: Danh gia hoc lyc I van dé quan trong trong
viéc danh gia hoc sinh pho théng. Viéc danh gia dua trén
diém cac mon hoc cua hoc sinh trong sudt qua trinh hoc.
Tw lau, cac thuat toan hoc may néi chung, thuat toan
phan 16p Bayes noi riéng da duoc tng dung dé giai quyét
cac bai toan phan I6p, du bao mot cach hiéu qua. Bai bao
nay ng dung thuat toan Bayes trong viéc du bao hoc lyc
cua hoc sinh dé hd trg cho viéc quan 1y ciing nhu danh
gi& hoc sinh trong truong pho thong.

Tir khéa: Hoc luc, diém trung binh, Bayes, hoc may
thdng ké, du bao.

. MmOPAU

Du bao 1a mot khoa hoc va nghé thuat tién doan
nhimg sy viéc s& xay ra trong tuong lai, trén co s¢ phan
tich khoa hoc Ve cac dit ligu da thu thap duoc. Khi ticn
hanh dy béo can can cir vao viéc thu thap, xir ly s lidu
trong qua khtr va hién tai dé xac dinh xu huong van dong
cta cac hién tugng trong tuong lai nho' vao mdt sO md
hinh toan hoc (dinh lugng). Tuy nhién, du bdo cling c6
thé 1a mot du doan chu quan hodc truc gidc vé tuong lai
(dinh tinh) va dé dy bao dinh tinh dwoc chinh x4ac hon,
ngudi ta ¢b loai trir nhimg tinh chii quan cta ngudi du
bao.

C6 nhiéu phuong phap du bao khac nhau. Hién nay,
viéc str dung cac phuong phap hoc may ung dung cho céc
bai toan du bao tré nén rat pho bién. Trong do6, du bao st
dung phan lop Bayes duogc ing dung rat rong rai... Vi duy,
du béo gid ca cac loai mit hang, du béo ti 1¢ ting dén

. khi biét cac thong tin trong qua khit va didu kién
cho truorc

Phén 16p Bayes ciling dugc su dung mét cach trong
phén 16p chu dé van ban [6]. Mot trong nhiing ing dung
rdt phd bién cia phan 16p Bayes la phan loai thu rac.
Trong [1], Awad da trinh bay mot danh gia, so sanh mot
s0 phuong phap hoc may (Bayesian classification, k-NN,
ANNSs, SVMs...) cho van dé loc thu rac. Trong [2], Jialin
va cong s di thao luan, danh gia v& phwong phap loc
SMS réc st dung SVM va MTM (message topic model).
Trong [4], Phan Hitu T1ep cung cac cong su trinh bay quy
trinh loc thuc rac tieng Viét dwa trén thudt toan Naive
Bayes va viéc xur ly tach cau tiéng Viét. Trong [5],
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Tianda va cong su da trinh bay mét so sanh gitta bd phan
loai thu rac chi st dung ki thuat Naive Bayes va bd phan
loai thu rac s dung bd phan loai thu rac ki thudt va lut
két hop. Trong [3], céc tac g1a da danh gia mot sb cach
thire tinh xac sudt SPAM cua token trong phan loai thu
rc.

Hanh kiém va hoc luc 13 hai yéu t6 rat quan trong ciia
mo1 hoc sinh khi tham g1a hoc tép tai truong. Trong do,
két qua xép loai hoc luc cta hoc sinh s& dugc sir dung de
danh gia va xét cho hoc sinh lén 16p va dé danh gia xep
loai khen thuong [7]. Céan ctr vao diém trung binh cac
mon hoc ky va ca nam, xép loai hoc tap duoc chia thanh
5 loai 1a: Gioi, Khé, Trung binh, Yéu, Kém. Do do, viée
danh gia xép loai hoc luc hoc sinh dugc thuc hién rat chat
ché.

Trong bai bao nay, ching téi de xuét giai phap tmg
dung thuat toan Bayes trong van dé du bao hoc lyc hoc
sinh dya trén diém s6 cac mén cta hoc sinh.

Il. DANH GIA HOC LUC

Theo quy ché danh gid xép loai hoc luc[71, két qua
hoc luc cua hoc sinh dugce téng hop, tinh toan va danh gia
qua cac bai kiém tra.

A. Dir liéu phuc vu cho viéc danh gid

Céac hinh thtc kiém tra bao adm: Kiém tra miéng
(kiém tra bang hoi dap), kiém tra viét, kiém tra thuc
hanh.

C4c loai bai kiém tra bao gdbm:

v Kiém tra thuong xuyén: Kiém tra miéng; kiém tra
viét dudi 1 tiét, kiém tra thuc hanh duéi 1 tiét.

v Kiém tra dinh ky: Kiém tra viét tir 1 tiét tro 1én;
kiém tra thuc hanh tir 1 tiét tro 1én, kiém tra hoc
ky.

Hé s6 céc loai bai kiém tra:

v Déi véi cac mon hoc dénh gid bang cho diém:
Diém kiém tra thuong xuyén tinh h¢ s6 1, diem
Kiém tra viét va kiém tra thuc hanh tur 1 tiét tr én
tinh hé s6 2, diém kiém tra hoc ky tinh hé s6 3.

v' Déi véi cac mon danh gid bang nhan xét: Két qua
nhan xét cua cac bai kiém tra déu tinh 1 lan khi
xép loai mén hoc sau moi hoc ky.
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Diém trung binh mon hoc ky (DTBmhk) 1a trung binh
cong cia diém cac bai KT, KTk va KThk voi cac hé )
quy dinh tai Diém a, Khoan 3, Diéu 7 Quy ché nay:

TDKTix + 2 x TDKTax +

PTBuhk = : 3 x BKThk : 1)
So6 bai KT+ 2 x SO bai
KTdk +3
Trong do:

v TPKTtx: Tong diém cua cac bai KTtx.
v TPKTdk: Tong diém cua cac bai KTdk.
v' PKThk: Diém bai KTk

Diém trung binh mén ca nim (BTBmen) 1a trung binh
cong ctia DTBmhk v6i DTBmhi, trong d6 DTBmnku tinh
hé so 2:

DTBmhi + 2 X DTBmnii
3 @)

DTBmnk va DTBmen la s6 nguyén hodc s6 thap phan
duoc 14y dén chit s6 thap phan tht nhét sau khi 1am tron
s0.

DPTBmen =

B. Tiéu chudn xép logi hoc luc dua trén diém s6
e Loai Gioi:
v Piém trung binh cac mén hoc tir 8.0 tré Ién,

trong d6 diém trung binh caa 1 trong 2 mén
Toan, Ngit van tir 8.0 tré 1én.

v' Khéng ¢6 mon hoc nao diém trung binh dudi
6.5.

v/ Cé&c mdn hoc danh gia bang nhan xét dat loai
b.

e Loai Kha:

v Piém trung binh cac mén hoc tir 6.5 tré Ién,
trong d6 diém trung binh caa 1 trong 2 mén
Toan, Ngtt van tir 6.4 tro 1én.

v' Khéng c6 mon hoc nao diém trung binh dudi
5.0.

v/ Céc mén hoc danh gia bang nhan xét dat loai

[1l. THUAT TOAN NAIVE BAYES

Theo[8], c6 thé mé ta bai toan can giai quyét nhu sau:
Dt kién can co:

e D: tap dir liéu huan luyén, dugc vector hoa dudi
dang X = (xq, x5, ..., X)),

e C;i : tap cac tai lieu cua D thudc lép Ci véi
i={1,2,3,...}.

e CA&C xq,X,, ..., X, d0C 1ap xac suit déi mot voi
nhau.

Thuat toan Naive Bayes co ban:
e Budc 1 : Huan luyén Naive Bayes (dia vao tap dit
liéu)

v Tinh xac suét P(C).

v Tinh xac suét P(x|C)).
e Budc 2: Phan 16p Xnew

v Tinh F(Xnew, Ci) = P(C)) [Tk=1 P(x,|C)

v Xnew dugc gén vao 16p Cq sao cho

F(Xnew, Cq) = max(F (Xpew, C1)) @3)

P(x;|C;) dugc tinh nhu sau:

P(x,IC) = —“D{"f} @)

Trong do:

v’ C;p 6 mau cua tap dir liéu huan luyén D thuge vé
16p C;.

v C;pf{x,} s6 mau trong tap C;, ma c6 nhan gia trj
1a x;.

IV. DE XUAT PHUONG PHAP DY BAO HOC

LWC HOC SINH

A. Sir dung thudt toan Bayes dé du bdo hoc luc

Dir liéu dau vao 1a thong tin diém cac moén hoc cla
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b.
e Loai Trung binh

v’ biém trung binh cac mon hoc tir 5.0 tro Ién,
trong d6 diém trung binh ctia 1 trong 2 mén
Toan, Ngtt van tir 5.0 tro 1én.

v' Khéng c6 mén hoc nao diém trung binh dudi
35.

v/ Céc mén hoc danh gia bang nhan xét dat loai
b.

e Loai Yéu:
v Diém trung binh cdc mén hoc tir 3.5 tré 1én.

v' Khéng c6 mén hoc nao diém trung binh dudi
2.0.

e Loai Kém: Cac truong hoc con lai.

hoc sinh: Toan, Vat ly, Hoa, Sinh, Tin hoc, Ngit van,
Lich sir, Pia 1y, Tiéng Anh, GDCD, KTNN, Thé duc,
GDQP nhur hinh 1.

Pau ra la thong tin du bao xép loai hoc luc: Gidi,
Kha, Trung binh, Yéu, Kém.

= z Qx| 9|0 x
39|54/51|77|68|61/76|69 /55|67 |72| D 74|64| Tb
56|54/45|54|66[5784|51/49|55|63| D 74|59| Tb
59|66/45|72|75|56/68|57 54|66|64| D 77|83| Tb
42|66|/66| 6 |62[58|83|71/46|65|62| D 67|62| Tb
87|71]75|72|78|67|79|75|55|61| 7 | P [69]|72 K
47|68|57|53|69(5681|64/45|51|78| D 73|62| Tb
88|76 |74 | 7 |77|71/86|71|75]|66|81 | D 83|77 K
4215344 |53|73|45/44| 7 |37|52|66| D |59|53] Y

Hinh 1: Vi du vé dit liéu du vao.

Dé co thé sir dung phan 16p Bayes, ta xic dinh nhin
16p Ci, X nhu sau:

TAP CHi KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG

47



Pao Birc Anh, Nguyén Tu Trung, Vi Van Théa

v' Nhan C; la: Gioi, Kha, Trung binh, Yéu, Kém.
v % 1a vector thong tin diém cac mén hoc cua hoc
sinh.

C6 mot van de nay sinh tir cong thirc (4) nhu sau: néu
sir dung truc tiép cac gia tri diém ting mon lam gia tri
cia xq,Xp, ..., X, thi trong trueong hop x;, khong ton tai
trong dit liéu huan luyén. Khi nay, gia tri cua P (x,|C;) 1a
0 Vi. Tir d6, F (X, C;) = 0 Vi. Diéu nay nghia 14, ta s&
khéng chon duoc nhan hoc lyc phu hop nhit.

Pé tranh truong hop P(x,|C;) = 0 do khong co mau
nao trong dit liéu huan luyén théa man tir so trong cong
thirc (4), ta sir dung mot trong 2 phuong an sau:

e Phuong an 1: Khong sir dung truc tiép diém mén
hoc lam dit ligu thanh phan cua vector X. Bai bao
dé xut 3 ki thuat chuyén déi dit liéu cho phuong
an nay nhu sau:

v' Ky thuat 1: Phan diém thanh G (dlem >=8), K
(65<—dlem<8) TB (50<—dlem<65) Y
(3.5 <= diém < 5.0), K (diém < 3.5).

v' K§ thuat 2: Phan diém thanh s nguyén: 0, 1,
2,3,4,5/6,7,8,9, 10.

v Ky thuat 3: Phan mdi diém nguyén thanh méc
A va B dugc phén chia bai 0.5: 0A, 0B, 1A,
1B, 2A, 2B, 3A, 3B, 4A, 4B, 5A, 5B, 6A, 6B,
7A, 7B, 8A, 8B, 9A, 9B va 10.

e Phuong an 2: Str dung cong thiic lam tron Laplace
nhu sau:

Cip{xp}+1
L\ = 5
ICipl+T ®)

P(x;|C;) =
Trong d6, r 12 s6 gia tri roi rac cua thudc tinh.
B. Luagt quyét dinh hoc luc dya trén Bayes
e Luat quyét dinh loai Gioi:
V' F(Xpew, Gi61) = max(F(X,ew,Ci)).
v Or(DTBmi(Toan),DTBmi(Vin)) >= 8.0
v DTBmi(M6n[i]) < 6.5 Vi.
v' Piém(Mén_Péanh_Gia[i]) = DVi.
o Luat quyét dinh loai Kha:
V' F(X,ew, Khd) = max(F (X,,,,, C;) hoac khong
phai loai Gioi.
v Or(DTBmni(Toan),DTBmi(Vin)) >= 6.4.
v DTBmi(M6n[i]) <5.0Vi.
v' Piém(Mén_Péanh_Gia[i]) = DVi.
e Luat quyét dinh loai Trung binh

v F(X,ew, Trung Binh) = max(F (Xpew, Ci))
hoic khéng phai loai Gioi, Kha.

v Or(DTBuhk(Toan),DTBmk(Vin)) >= 5.0.
v DTBmn(M0n[i]) < 3.5Vi.
v' Piém(Mén_Danh_Gia[i]) = DVi.

e Luat quyét dinh loai Yéu:
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V' F(X,ew, Yéu) = max(F(X,,.y, C1))
khong phai loai Gioi, Kha Trung binh.

v DTBmn(MON[i]) <2.0vi.

o Luat quyét dinh loai Kém: F(X,,,,Kém) =
max(F (X, C;)) hoic khdng phai loai Gidi,
Khéa, Trung binh, Yéu.

hoac

V. THU NGHIEM

Tap dit liéu 1a diém s cta hoc sinh ciia mot s6 truong
Cap 3 duogc thu thap trén internet (xin phép khong chia sé
vi ly do bao mat).

Dit liéu huin luyén: doc tur file Excel, bao gém 1784
ban ghi.

Tap dit liéu kiém thur: 14y tir file Excel, bao gdm 199
ban ghi.

Bang 1 théng ké thoi gian hudn luyén mé hinh véi tap
dit lieu huan luyen theo ting phuong én va ki thuat cu
thé. Tur két qua trong bang 2, ta thiy thoi gian hudn luyén
mod hinh cta Phuong an 1-Ki thudt 1 13 nho nhat con
Phuong an 1-Ki thuat 3 la 16n nhit. Véi tat ca cac
phuong an ky thuat st dung, ching ta thay toc do huan
luyén la rat nhanh. Diéu nay s€ rat thuan lgi néu nhu can
thay doi quy mo dir liéu huan luyén va huan luyén lai dé
tang cuong d¢ chinh xac.

Bang 1: Tbc do huén luyén.

Phwong an/ Phuong an 1 Phuo

K1 thuat Ki Ki Ki ngzan
thuat1 | thuat2 | thuat3

Thoi gian 190 ms | 246 ms | 307 ms | 263m

huan luyén S

Bang 2 thong ké d¢ chinh xac véi dir liéu test theo
timg phuong 4n va ki thuét cu thé.

Bang 2: B¢ chinh xac.

Phuong Phuong an 1 Phuong
n/ K1 én 2
?ﬁuﬁtl Ki Ki Ki

’ thuat1 | thuat2 | thuat 3
Do chinh 95.48 96 95.48 95.5
Xac test % % % %

Tur két qua trong bang 3, ta thay do chinh xac trén dix
liéu test cia Phuong an 1-Ki thuat 1 13 nho nhat con
Phuong 4n 1-Ki thuat 2 13 16n nhat. Do chinh xac chi dat
duoc nhu vay co the do tap di liéu huin luyén chua du
I6n va bao quéat mién dir lidu diém.

VI. KET LUAN

Trong bai bao nay, nhém tac gia da dé xuit phuong
phap du bao hoc lyc str dung thuat toan phan 16p Bayes.
Két qua thur nghlem cho thay tdc do huan luyén rat nhanh
va d¢ chinh xac cao. Tuy nhién, néu dir liéu huan luyén
rat I6n, dac biét khi thu thap dix ligu da lon dé co thé phu
tat ca diém thép phan (mot hoac hai chix s6 sau diu
phay), thoi gian huén luyén chic chin s& lau hon... Vi
vay, trong nghién ctu tiép theo, nhém tac gia du dinh
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nghién ctru cac phuong 4n song song, phéan tan dé giai
quyét van dé nay.
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USING BAYESIAN CLASSIFICATION IN
PREDICTING LEARNING ABILITY OF HIGH
SCHOOL STUDENTS

Abstract: Learning ability assessment is an important
issue in assessing high school students. The assessment is
based on a student's subject grades throughout the
learning process. For a long time, machine learning
algorithms in general and Bayes classification algorithms
in particular have been applied to solve classification and
prediction problems effectively. This paper applys the
Bayes algorithm in predicting student performance to
support the management and assessment of students in
high school.

Keyword: Learning ability, Bayes, Statistical machine
learning, Predicting.
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Pao Pwrc Anh, sinh vién nam
cudi trwong Pai hoc Thay Loi.
B&t dau nghién clu vé hoc
may...

Nguyén Tu Trung, tét
nghiép Pai hoc Swv pham Ha
No6i 2 nam 2007, hoan thanh
luan van Thac sy tai trwong
DPHCo6ng Nghé, BPHQGHN nam
2011, luan anTién s, Hoc vién
Coéng nghé Buwu chinh Vién
thong nam 2018. Hién t6i lam
viéc tai trwong Dai hoc Thuy
Lgi. Linh virc nghién clru: X ly
anh, x& ly tiéng noi, hé théng
théng tin, hé théng nhing.

Vi Van Théa,Tét nghiép Pai
hoc Sw pham Vinh nam 1975,
Tién ST 1990 Vién Didu khién
tai Lién X6 cd.

Hién cong tac tai Khoa Quéc té
va Dao tao Sau Dai hoc, Hoc
vien Cong nghé Buwu chinh
Vién théng..

Linh vwc nghién ctu: Ly thuyét
thuat toan, téi wu hda, hé thong
tin dia ly, mang vién théng
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