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TOM TAT—Ly thuyét tdp thd (rough set theory) da diroc xay dung trén mét nén tang toan hoc viing chdc vi thé duroc 1ng dung trong
kha nhiéu linh vuc, dac biét 1a ing dung trong khoa hoc mdy tinh nhir gidi quyét bai toan phan lép (d@a nhin hodc don nhén), phan cum
va ludt két hop. Dira trén tiép can tap thd, bai viét ndy dé xudt mgt phirong phdp méi trong dir dodn két qua hoc tdp cia sinh vién nham
hé tro sinh vién ldp ké hoach hoc tdp phu hop. Theec nghiém trén diz liéu thuc té dé xdc dinh céc sinh vién c6 thuge dién “canh bao ™ hay

“khong cdanh bdo” da cho thay phwong phdp ndy cé kha nang du dodn 16t hon so véi cdc phirong phdp khai pha dit ligu tiéu biéu nhwe
Cay quyét dinh, lang gleng 1an cdn va mét sé phuong phdp sinh ludt khac. Tiép cdn tdp thé ciing dd cho thay né rdt hiéu qud trong
trieong hop diF liéu mdt can bang.

Tir khda—Ly thuyét tdp thd; bang quyér dinh; ludt quyér dinh; di liéu mdt can bang; lwa chon mén hec.

I. GIOI THIEU

Ly thuyét tap thd (rough set theory) - do Zdzislaw Pawlak d& xuit nam 1982 [14] - duoc xay dung trén mot nén
tang toan hoc vitng chic vi thé duoc wng dung trong kha nhiéu linh vuc, dic biét 1a ung dung trong khoa hoc may tinh nhu
giai quyét bai toan phan 16p (da nhan hoic don nhan), phan cum va luat két hop. Bai viét nay s& dé xuat sir dung ly thuyét
tap tho trong xay dung hé thdng hd tro gido duc dao tao, dic biét 1a viéc du doan két qua hoc tap cua sinh vién.

That vay, du doan két qua hoc tap cua sinh vién mét cac chinh xéc 1a rat hitu ich trong nhiéu ngir canh khéc nhau
& cac truong dao tao dai hoc va sau dai hoc. Chiang han, x4c dinh cac tng vién xuit sic dé tham gia cac doi tuyén tin hoc,
hoic cip hoc bdng nham khuyén khich ho nd lyc hon nita trong hoc tap, hay viéc xac dinh céac sinh vién c6 ning luc yéu
kém dé cé nhirng bién phéap thich hgp nham hd trg ho hoc tap tt hon.

Thoi gian gan day, sé lwong sinh vién bi bugc thdi hoc c6 chiéu huéng ting & nhiéu truong dai hoc (ching han
nhu tai Pai hoc Can Tho, hang ndm c6 trén dudi 150 sinh vién thudc dién bugc thdi hoc do két qua hoc tap yéu kém [4])
va thudng tap trung vao nhitng sinh vién hoc nim thtr ba va nam thir tr. Mot phan nguyén nhan 1a do sinh vién khong co
ké hoach hoc tap phi hop. Hién tugng nay da gdy ton that Ion cho ban than sinh vién, gia dinh va toan x& hoi. Chinh vi thé
viéc phat hién sém cac hoc vién yéu kém dé gilp ho lap ké hoach hoc tap sao cho phii hop 1a mot nhu cau rét can thiét.

Du doan két qua hoc tdp cua sinh vién ciing da dwoc nhiéu nha nghién ctu quan tdm, nhu trong
[11[21[31[5][71[8][10][11]. Hang nim déu c6 hoi thao qudc té chuyén vé linh vuc ndy (xem chi tiét tai
www.educationaldatamining.org), & do ta c6 thé tim thiy nhirng nghién ciru gan nhat. Tuy nhién phan 16n cac nghién ctu
trén tap trung vao viéc tng dung cac ky thuat trong khai phé dit liéu (data mining) trong du doan két qua hoc tap cua sinh
vién [12][13].

Nghién ctru nay s& dé xuat mét phwong phap méi trong dw doan két qua hoc tap cua sinh vién duwa trén tiép
can tap tho. Trudc hét, bai viét s& gisi thiéu mot trong nhimg wu diém cua Iy thuyét tap tho, 1a dung dé don gian hoa
thong tin trudc khi sinh ra luat quyét dinh, do do tap luat thu duoc kha téi tiéu nhung van bao ham dwoc théng tin mong
mudn. Sau d6 d& xuit (ng dung cho bai todn du doan/phan I6p (prediction/classification) sinh vién thudc dién canh béo
hoc vu hay khéng, tir 6 hd trg ho 1ap ké hoach hoc tap pht hop. Thuc nghiém trén di liéu thuc té da cho thdy phuong
phéap nay c6 kha niang du doan tt hon so véi cac phuong phép khai pha dir liéu truyén thong khac nhu Cay quyét dinh,
lang giéng l1an can, SVM,... dic biét 1a trong trudng hop dit liéu mat can bang (imbalanced data).

Trong céc phan tiép theo, bai viét s& gisi thi¢u ngan gon vé Iy thuyét tap tho cling nhu minh hoa cho bai toén
phéan lop dya trén céac luat sinh ra, sau cung 1a mé hinh dé xuat va két qua thyc nghiém.
Il.LY THUYET TAP THO
A. H¢ théng théng tin quyér dinh

Thong thuong mot h¢ thdng bicu dién tri thirc duoc mo ta bang hé thdng thong tin quyét dinh, do 1a mot bo bon
DIS = (U, Au{d}, V, ). O @6, U 1a mét tap hop hitu han cac dbi twong; A 1a mét tap hop hitu han céc thudc tinh diéu
kién, dgA la thugc tinh quyét dinh. Mdi thudc tinh a € Au{d} dinh nghia mét ham théng tin f, : U — V,, véi V, [a mién
gidtrictaa, va Vlatap hop cac V,.

Mot hé thdng thong tin quyét dinh dwoc mé ta bang mot bang quyét dinh nhu vi du sau.
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Bang 1. Bang quyét dinh
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B. Quan hé ding tri

Vi tap con cac thude tinh diéu kien B < A, quan hé theo B, ky hiéu Ind(B), dugc dinh nghia nhu sau [16]:
Ind(B) = {(x,y) eUxU/f,(X)=T,(y) Vbe B} Ind(B) la quan hé twong dwong. Ky hiéu U/Ind(B) la tap hop tit ca céc
I6p twong duong, mdi 16p twong duong dugc goi la tap hop so cdp. Vi mdi thudc tinh b e Bva véi mdi tap hop so cap
S® € U/Ind(B) thi moi déi tuong trong S® c6 ciing mt gia tri dbi vai b, ky higu a f,(S®). Véi thude tinh didu kien d,
tap hop cac 16p tuong duong U/Ind(d) duoc goi 1a mét phén hoach cua U. Theo Bang 1 ta c6:

U/ Ind(A) = {fy, X3, Xg } Xz X7, Xa0} X } x5, Xg 6 f} U7 Indlfdl} = {ixy, X3, %o } X2 %40 X7, X10} X6 X6, X )
C. Xdp xi dwdi va xdp xi trén - Tap tho

Véi mdi tap con X < U, xap xi dudi va xap xi trén cua X theo B < Alan luot dugc ky hiéu va dinh nghia nhu
sau: B(X) tap cac déi twong thudc vé cac tap hop so cAp theo B ndm trong X, B(X) Ia tap cac ddi tugng thudc vé tap hop
so cap theo B c6 phan tir chung véi X. V&i X ={x;, X3, X4, X5, Xg} vd& BC A ta c6 : A(X) = {X1,X3,X,,Xg} va

Pé dién dat mot cach chinh xéc tap con X < U chiing ta dung bo (B(X), B(X)), goi 12 tap thd cua X.

Gia sir phan hoach U/Ind{d} c6 r I6p: Dy,D,,....D,, xdp xi dudi va xép xi trén theo B < A caa phan hoach
dugc ky hiéu va dinh nghia nhu sau:

B(U/ Ind{d}) = {B(D,). B(D,).... B(D,)} B(U/Ind{d}) = {B(D,). B(D,)....B(D,)}
D. Thugc tinh d-thira; d-nhén va d-rdt gen cia cac thugc tinh

Thugc tinh didu kién a; € B< A duoc 1a thuge tinh d-thira néu viéc sir dung n6 khong anh hudng dén xap xi dudi
cia phan hoach U/ Ind{d}theo B, tc la: B(U/Ind{d}) = (B {a; U/ Ind{d}), nguoc lai, a; la thudc tinh d-khong thé
thiéu dugc. Tap hop tit ca cac thudc tinh didu kién d-khong thé thiéu duoc duoc goi 13 d-nhan cta A. Tap con tdi tidu cac
thudc tinh diéu kién phan biét tit ca cac 16p twong dwong trong U/ Ind{d} duoc goi 1a d-rut gon cia A.

Dé tim ra cac d-r(t gon va d-nhan cia A, trudc tién ma tran d-phan biét o duoc xay dung trén tap hop cac ddi
tuong dwoc sir dung. Pay 1a ma tran vudng, dbi xung, ¢6 s6 dong va s6 cot la sb déi trong. Phan tir o(X;, X;) ctia ma tran
nay 13 tap hop it ca cac thudc tinh diéu kién phan biét duge ddi tuong x;va X;: alx;,x;)={a e A/f,(x;)=f,(x;)}. d-
nhén ctia A chinh 1 tap hop cac phan tir don trong ma tran d-phan biét.

Pé tinh cc d-rit gon cua A, ngudi ta ding ham d-phan biét f(A), 1a ham bool c6 cong thuc 1a dang tuyén

chuin tic dugc dinh nghia nhu sau: f{d}(A) = A A va(xi,xj). M3Ji nguyén nhan nguyén té trong cong thuc cua
x;jeU xjeU,j>i

f{d}(A) twong tng v&i mot d-rit gon cua A.

E. d- rit gon va d- nhén ciia cdc gid tri thudc tinh

Sau khi don gian hoa hé¢ théng thong tin bé“mg rut gon cua tap hop céac thudc tinh A, ching ta tiép tuc don gidn hoa
nita bang cai rat gon va nhan ctia cac gia tri thudc tinh. Cach tim cai d-rt gon va d-nhén ctia gia tri thudc tinh giong nhu
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tim cai d-rat gon va d-nhan cua tap hop thudc tinh, déu dya trén ma tran phan biét o . Nhung thay vi chi tinh mét ham d-

\ ‘ {a} x-
phan biét thi phai tinh nhiéu ham d-phan biét cho ting doi twong theo cong thuc: f; (A)= 4y _voc(xi,xj), moi
xjeU, j=i

nguyén nhan nguyén té trong d6 la mot d-rdt gon cua gia tri thugc tinh. Khi d6 chiing ta chi quan tam dén gia tri cia cac
thudc tinh trong d-rdt gon ctia gia tri thugc tinh.
I11. SINH LUAT TU BANG QUYET PINH

T céc két qua trén chling toi dé xuat thu tuc phan tich bang quyét dinh (U, Au{d}, V, f) dé nhan dugc céc lugt
quyét dinh t6i vu phuc vu viéc phan 16p/dy doér} nhu sau:
1. Xay dung ma tran d-phan biét o c6 cac phan tir dugc xac dinh boi:

alxi, x;)=fa e A/, (x;) =, (x; )]
2. Xay dung ham d- phan biét:

f{d}(A): A A _va(x- X-)

X;eU XjEU,j>I e
3. Chon mdt nguyén nhan nguyén t ctia £ld} (A) lam d- rat gon, goi 1a B.
4. Rt gon ma tran d-phan biét o theo B
5. Xay dung ham d- phan biét cho mdi d6i twong x; € U:

fi{d}(A)= A voc(x- X-)

X J-eU,j¢i "ol
alx;, x;)=1b e B/Fy(x;) = o (x;)
Mbi nguyén nhan nguyén t6 trong fi{d}(A) cho biét cic thudc tinh c6 gia tri can quan tam dbi véi dbi tuong X;
(céc gia tri khong can quan tam duogc thay the bang *).

6. Xay dung bang quyét dinh rut gon (U, Bu{d}, V, f) véi cac gia tri thudc tinh cdn quan tim.
7. Xay dyng quan hé trén bang quyét dinh rit gon:

X,y)eUxU/VbeB:f,(x)=1,(y)
Ind(B) =1 f, (x) =*
Ify(y) ="

Mbi 16p Se U/ Ind(B) sinh ra mot luat theo cach nhur sau:
Ab=15(8) %) > ([d=14(S))

Vi du minh hoa

Ching ta b4t dAu tir Bang 1, vai thudc tinh diéu kién A ={a;,a,,a5} va thudc tinh quyét dinh {d} ta cé:
1. Trudc tién ma trén d-phan biét o dugc xay dung nhu sau (ky higu a,a,a; nghia la {a;,a,,a3})

Bang 2. Ma tran d-phan biét

X X, iy Ay b iy %- ig i, Xig
x| -

x aaa; |-

iy | - 33,8, | -

i, | a, - a, -

X | a3 a@,a; | aa, a@,a; | -

ig | a3, aa,a; | aa, aaa; | - -

X a3,a; |- 23,35 | - a,3,3 3,3, -

iy | a3, a@.,a; | aa, aa.a; | - - a@,ay | -

iy | - aaa; | - a, aa, a3, aa,3; | a3, -

X | 213233 | - 23535 | - 33,35 23,83 | - 23,33 | 22533 | -
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2. Ham d-phan biét tinh duoc la:
f{d}(A) = a1a2 \Y4 a2a3 .

3. Theo két qua nay thi c6 hai d-rit gon Ia {a;,a,} , {a,,a;} va mot d-nhan Ia {a,}. Hai d-rt gon nay c6 thé duoc chon
lan lugt dé don gian héa Bang 1. Gia sir chung ta chon {a,,a, }
4. Rat gon ma tran d-phén biét o theo {al, az} , két qua nhu trong Bang 3

Bang 3. Ma tran d-phan biét rit gon

A %, Ay Xy A Xg X, X, xg X
Xy |- a,a, - a, a, a; a3, a, - ad,
X a;a - a,a - 2,3, a3, - a;a a;a -
i3 | - aa - a a, a, aa a, - aa
iy | a - a - 2,3, a3, - a;a a -
X a, aa a, aa - - aa - a, aa
iz | 7 aa, a; aa, - - a3, - a, aa,
X a;a - a3 - 2,3, A3, - a;a a;a -
X a, aa a, aa - - aa - a, aa
ig | - aa, - a, a, a, a3, a, - aa,
Xy | 28 - a3 - a;a A3, - a;a a;a -

5. X4y dung cac ham {d}-phan biét cho cac ddi twong:
A =am,, (A = va, 1 (A) =, 1A =a, 1 (A) =y, 1A =2y, () =a va, | 1A =a,
fé{d}(D) =aay, fl{g}(A) =a;vay.
6. Xy dung bang quyét dinh rit gon sau cung:
Bang 4. Rut gon Bang 1

c

s
[

N

{d}

N | &

X1
X2
X3
X4
X5
Xg
X7
Xs
X9

*

FINIFR|IN|F-

¥R XN

FIN|

NFRPWINWIWIN[FP[IN|F-

N[ *[N] *

7. Quan hé¢ Ind{a,,a,} cho két qua nhur sau:
U/ Ind{ay, a, = HXy, X5, Xo b X2, X400 X7 X0 15, X Xg J} - Khi d6 chiing ta 6 céc luat quyét dinh:

a;=2ra,=1->d=1

a,=2—->d=2

a;,=1->d=3

Trong bai toan du doan két qua hoc tap cta sinh vién, thi a,, a,,...a, s& la cac thudc tinh dau vao (predictors) va d s&
14 thuge tinh két qua can du doan (target attribute).

Vi du, mét luat sinh ra c6 dang: ]

“Gidi tinh” = “Nam” A “trinh dé anh van” = “chua c6 ching chi” A ... A “diém TB hoc ky truéc” = “Canh
bdo” — “Diem TB hoc ky nay” = “Canh bdo”.

Dua trén nhitng luat nhu thé, ta c6 thé phan 16p (du doén) két qua cua cac sinh vién méi (twong tw nhu luat sinh ra
tir cdy quyét dinh). Chi tiét ve mé hinh va thudc tinh, dix liéu s& dugc mé ta trong phan tiép theo.
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IV. DUDOAN KET QUA HQC TAP DUA TREN TIEP CAN TAP THO

Tuong tu nhu nhing bai toan khac trong khai pha dir ligu, viéc xay dung hé théng du doan két qua hoc tap ciing
dugc thuc hién dua trén quy trinh chuan CRISP-DM (CRoss Industry Standard Process for Data Mining). Quy trinh nay
bao gom sau giai doan, bao gom: Tim hiéu van dé, tim hiéu dir liéu, tién xur ly dit liéu, mo hinh héa, ddnh gia mo hinh va
trién khai tmg dung. Trong bai viét nay, chang tdi tap trung trén viéc dé xuat va danh gia mé hinh, nhitng chi tiét khac vui
Iong xem thém trong [4][8].

A. Phat biéu vin dé

Vién d& can dy doan & day 1a dya trén cac thong tin nhan khau hoc cua sinh vién (nhu gidi tinh, d6 tudi, trinh d6
Anh vin, diém tuyén sinh dau vao,...) va diém trung binh cua hoc ky truéc dé du doan diém trung binh hoc ky tiép theo.
Viéc dy doan nay s& gilp ban than sinh vién va gio vién cb van hoc tap hd trg sinh vién lap ké hoach hoc tap sao cho phu
hop nham giam bét tinh trang canh bao hoc vu va budc théi hoc, do trong quy ché dao tao néu mdi sinh vién trong hai hoc
ky lién tiép co diém trung binh dudi 0.8 (thang diém 4) thi s& bi budc thdi hoc. Cu thé, nghién ciru nay s& du doan diém
trung binh cia hoc ky 6 (cudi nam thir 3) dua trén théng tin nhan khau hoc va diém trung binh cua hoc ky 5. Tuy nhién,
viéc du doan cho cac hoc ky khac 1a hoan toan tuwong tu [3] [8].
B. D ligu

Dé ¢ duoc tap dir lieu cho mé hinh du doén, nhom tac gia da tim hiéu va thu thap di liéu tir hé thong thuc té cua
truong Pai hoc Can Tho [3][8], tir d6 tién hanh tién xu ly dir liéu bang cach loai bo céc gia tri du thira va thiéu (missing),
s6 lwong mau tin (Mdi mau tin twong tng voi mot sinh vién) con lai 1a 19530 mau tin. Sau khi loai bo céc thuge tinh thira,
14 thudc tinh quan trong con lai dugc dung cho viéc du doan, mé ta trong bang dudi day (dit liéu nay ké thira tir nghién
cau [8]).

Bang 5. Céc thugc tinh dung cho dy doan

STT Thube tinh Infomation Dién giai
: Gain
1 GPA_Sem5 0.429 Diém trung binh hoc ky 5
2 FOS 0.177 Nganh hoc
3 Faculty 0.131 Khoa hoc
4 Gender 0.089 Gigi tinh
5 EntryMark 0.039 Diém tuyén sinh dai hoc
6 Age Range 0.032 Do tudi
7 English Skill 0.023 Trinh d§ anh van
8 Policy Priority 0.016 Gia dinh dién chinh sach
9 Family Job 0.014 Nghé nghiép gia dinh
10 School Rank 0.012 Trong dit liéu thu thap duoc, c6 285 truong phd thong trung hoc ma sinh vién hoc

truée khi vao trwong dai hoc Can Tho. Vi thé céc truong hoc d6 duoc sip xép theo
céc gid tri lién tuc dya trén sy chénh léch gitta ty 1€ tot nghiép.

Ty € d6 dugc tinh nhu sau:

Rank = AVG(Ty | tt nghiép dai hoc) — AVG(Ty 1& d4u vao dai hoc) [8]

Gi tri rank tir 1 dén 10

11 Province 0.010 Qué quan

12 Avrea Priority 0.004 Khu vyc uu tién
13 Ethnic 0.001 Dan toc

14 Religious 0.001 T6n gido

C. Phwong phdap

Dau vao: 14 thude tinh da mo ta & Bang 5 (gom két qua cta hoc Ky trudc).

Ky thuat: Sinh luat quyét dinh theo tiép can tap thé, tir d6 tién hanh phan Iop két qua hoc tap.

Dau ra: Két qua hoc tap hoc ky ké tiép. Trong nghién ctru nay, chiing t6i quan tam dén viéc phan I6p nhi phan (binary
classification) véi hai gid tri 1a “Canh bao” hoac “Khong canh bao”.

V. KET QUA THUC NGHIEM
A. D ligu thuc nghiém
~ Nhu dd mo ta ¢ phén trudc, tap dir liéu gom c6 19530 dong va 14 thuoc tinh. Thugc tinh can dy doan c6 phan
phoi 1565/17965 tuong ung voi hai 16p ‘canh bdo’/ ‘khong canh bdo’. Tép dir liéu nay thugc dang mat can bang
(imbalanced data) do chi cé 8.01% thuoc Iop so it (minority class) [7][9].
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B. Céc ky thudt khdc ditng d@é so sanh

Ching tdi s& so sanh phuong phap dé xuét dung ly thuyét tap tho (dat tén 1a RSRule) véi cac phuong phap phd
bién khac trong data mining nhu: lang giéng lan can (kNN), may hoc vécto hd trg (SVM) va cac phuong phap sinh luat
khac nhu Decision Tree, Conjunctive Rule, Decision Table va PART [15]. Cac phuong phép ndy da duogc cai dit san trong
cdng cu Weka (www.cs.waikato.ac.nz/ml/weka).

C. Kétqua

Phap kiém tra chéo 5 dwdng (5-folds cross validation) dwoc sir dung dé so sanh két qua. O déy, do tap dit liu kha
mat can bang nén d6 do chinh xac (accuracy) té ra khdng phii hop. Thay vao d6, ching toi trinh bay chi tiét két qua cua ma
tran nham lan (confusion matrix) nhu trong Hinh 1, ty I¢ True Positive (true positive trong trudng hop nay chinh 1a sé sinh
vién thuoc dién “Canh béo” duoc dy doan ding — do ta s& quan tim dén cac ddi tugng nay nhiéu hon) va d6 do G-Mean

[31[9].

RO rang rang néu st dung do chinh xac thi tir Hinh 1 ta dé& dang xac dinh duoc ky thuat ConjunctiveRule c¢6 do
chinh xéac 1a 17965/19530 = 91.98% cao hon RSRule, do RSRule chi dat (523+17347)/19530 = 91.5%. Tuy nhién két qua
nay khong co ¥ nghia do tat ca céc sinh vién thudc dién “Canh bao” da bi du doan sai (phuong phap Conjunctive Rule),
mac di diy méi chinh 1a ddi tugng ma ta can dy doan. Do vy, trong Bang 6 chung toi trinh bay s6 lwong va ty Ié sinh
vién thuoc dién “Canh bao” hoc vu dugc cac mo hinh du doan dang, & day ta thidy RSRule to ra hiéu qua hon cac phuong
phép khéc.

kNN O doan ConjunctiveRule D doan
Thuctd [Cdnhbdo| Khing Thuc té Canh bdo |Khéng
Canh béo 277 1288 Canh béo 0 1565
Khong 259 17706 Khong 0 17965
DecisionTree D doan DecisionTable D doan
Thuct® [Canhbdo| Khing Thuc té Canh bao |Khéng
Canh béo 468 1097 Canh béo Lo7 1058
Khong 304 17661 Khong 331 17634
SVM D dodan PART D dodn
Thucté [Canhbdo| Khing Thucté Canh bao |Khéng
Canh bao 333 1232 Canh bao 488 1077
Khong 242 17723 Khéng 466 17499
RSRule Dw dodn
Thycté Canh bdo|Khéng
Canh bao 523 1042
Khéng 618 17347

Hinh 1. Két qua dy doan thé hién bing Confusion matrix
Bén canh do6 ching t6i ciing trinh bay két qua so sanh cua cac phuong phap bang d6 do G-Mean, day 1a d6 do hay

dugc sir dung trong truong hop di liéu mét can bang [3][9], két qua nhu trong Hinh 2. Thuc nghiém ciing cho thiy ring
tiep can tap thd RSRule cho két qua du doan tot hon.

Bang 6. Ty 1¢ SV bi "Canh bao" dugc cac md hinh dy doan ding

K§ thuit S$6 lwgng SV bi "Cénh bao" dwegc dw doan ding | Ty 18 % (trong tdng s6 1565 SV bi "Canh bao'")
Conjunctive Rule 0 0.00
kNN 277 17.70
SVM 333 21.28
Decision Tree 468 29.90
PART 488 31.18
Decision Table 507 32.40
RSRule 523 33.42
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0.58

0.56 0.5639

0.54 0.5511

0.5422
0.52
0.5
0.48
0.46
0.4582
0.44
0.42

0.4177
0.4

Hinh 2. So sénh bang d6 do G-Mean

Tir nhitng két qua trén da cho thdy tiép can tap tho da dugc dé xuit cho bai toan du doan két qua hoc tap 1a phu

hop. ic biét 1a khi phan 16p trong méi truong dir liéu mat can bang. Tuy nhién, viéc so sanh véi cac phuong phap danh
riéng cho loai dir liéu nay sé duoc thuc hién trong tuong lai.

VI.KET LUAN

Bai viét nay da dé xuit phuong phap str dung ly thuyét tap thd trong du doan két qua hoc tap cua sinh vién nham hd

tro sinh vién 1ap ké hoach hoc tap phu hop. Thyuc nghi¢m trén dir ligu thyc té dé xac dinh cac sinh vién c6 thugc di¢n “canh
bdo” hay “khong canh bao” da cho thay phuong phéap nay c6 kha nang du doan t6t hon so v6i cac phuong phép khai phé dit
liéu truyen thong khac nhu Cay quyét dinh, lang giéng lan can,.. dac biét 1a trong truong hop dit liéu mat can bang. Ching
t6i S& tiép tuc Mo rong sang céac linh vuc khéc trong twong lai.
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DECISION SUPPORT FOR ACADEMIC STUDY PLANNING BASED ON
ROUGH SET APPROACH

Le Duc Thang, Truong Thi Hai, Nguyen Thai Nghe, Huynh Xuan Hiep

ABSTRACT—Rough set theory was conducted on stability mathematic background, thus, it has been applied in many areas, especially
in computer science for machine learning problems (e.g., classification, clustering, and association rules). Based on rough set theory,
this work proposes a new approach in predicting student study results to support their academic study planning. Experimental results
show that the proposed approach work well on binary classification problem, especially when the data set is imbalanced.

Keywords— Rough set theory; decision table; decision rule; imbalanced data; academic study planning.



