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TOM TAT

Trong bai bio nay, ching t6i gidi thidu mot ky thudt hoc may c6 giam sat dé xay dung
mot cdy quyét dinh cho hé thong tuyén sinh cua Trudong dai hoc Hai Phong. Muc tiéu
chinh 1a nham x4y dung dwgc mot md hinh phén loai hiéu qua véi kha ning han ché 15i
cao va murc chinh xac twong d6i dé cai thién hiéu suat va hiéu qua ciia qua trinh tuyén
sinh. Diéu nay c6 nghia ré“mg cong cu loc da cai thién hi¢u suit va hiéu qua cua qua trinh
tuyén sinh. Cong cu phan loai c6 chtic ndng loc cac tng vién & muic ban dau dé nhan
vién tuyén sinh c6 thé tip trung vao cac tng vién trién vong cao hon nhim dwa ra mot
lua chon tét hon. Vi vay, khdi lugng cong vi¢c cua nhan vién hanh chinh dugc giam bot
di nhiéu nén ho co thé thuc hién cong viéc lya chon tdt hon.

Tir khoa: Khai pha dir liéu, cay quyét dinh, danh gid mo6 hinh, hoc may c6 gidm sat, hé
théng tuyén sinh cua truong dai hoc.

A DECISION TREE CLASSIFICATION MODEL
FOR UNIVERSITY ADMISSION SYSTEM

ABSTRACT

This paper aims at introducing a supervised learning technique of building a decision
tree for HaiPhong University admission system. The main object is to build an efficient
classification model with high recall under moderate precision to improve the system.
We used ID3 algorithm for decision tree construction. The final model is evaluated using
the common evaluation methods. This means that the filtering tool has improved the
efficiency and effectiveness of the admission process. The sorting tool has the ability
to filter candidates at the initial level so that recruiters can focus on higher prospects in
order to make a better choice. Therefore, the workload of administrative staff is reduced
as they can conduct the selection better.

Keyword: Data mining, Decision tree, Model evaluation, Supervised learning, University
Admission System.

72 | TRUONG PAI HQC HAI PHONG



I. PAT VAN PE

Khai pha dit liéu nham tim hiéu vé
nhirng xu huéng chua duoc biét dén, 1a mot
thanh t6 then chét trong toan b qua trinh
kham pha tri thirc trong co s¢ dit liéu. Trong
ky nguyén may tinh ngay nay, nhiing co s&
dir liéu nay chira nhitng khdi luong thong
tin khong 16. Kha ning tiép can va sy phong
phu ciia khéi thong tin nay khién van dé khai
pha dir li¢u tré nén ngay cang quan trong va
cap thiét [2].

Khai pha dit litu bao gdm nhiéu
phuong phap va k¥ thuat, nhung chu yéu
ta c6 thé chia chang thanh hai loai: kiém
chung va khai pha. Trong cac phuong phap
theo hudng kiém ching, hé théng xac thuc
gia thiét ddu vao cua nguoi diung nhu mic
d6 phu hop, kiém dinh gia thiét va kiém
dinh ANOVA. Mt khac, cac phuong phap
theo hudng khai pha lai tu dong tim kiém
nhimg quy tic méi va xac dinh xu huéng
trong dir liéu. Cac phuong phap theo hudng
khai pha bao gém ky thudt tao cum, phan
loai va hdi quy.

Céc phuong phap hoc may c6 gidm sat
nham muc dich nhdm khai pha mbi quan hé
gitta cac thudc tinh dau vao va thudc tinh
dau ra. Sau khi mo hinh duoc xay dung,
ta cO thé st dung moé hinh d6 dé du doan
gia tri cua thude tinh dau ra d6i voi mot dir
liéu dau vao méi. C6 hai nhom md hinh co
giam sat chinh: mé hinh phan loai (1a mbi
quan tdm chinh ctia ching t6i trong bai viét
nay) va mo hinh hdi quy. M6 hinh phan loai
xdy dung mot bd phan loai dé anh xa khong
gian dau vao (cac dic diém) vao mot trong
cac 16p dinh sén. Vi dy, bo phén loai c6 thé
dugc su dung dé phan loai céc doi tuong

trong mot canh vat ngoai trdi nhu nguoi,
phuong tién, cay hay toa nha. Trong khi do,
md hinh hdi quy 4nh xa khong gian dau vao
v&i mién gia tri thyc. Vi dy, ta co thé dung
mot md hinh hoi quy dé dy doan gia nha dua
vao cac dic diém nhu dién tich, sb phong,
dién tich vuon...

Trong khai phé dit liéu, cdy quyét dinh
(con dugce goi la Cay phan loai) 1a mot mo
hinh du doéan c6 thé dugc sir dung dé biéu
dién mo hinh phan loai. Cac ciy phan loai
c6 vai tro hiru dung nhu mot k¥ thuat kham
pha va thuong duoc sir dung trong nhiéu
linh vuc nhu tai chinh, marketing, y t& va
ky thuat [1, 3, 7, 8]. Cay quyét dinh rat hay
dugc dugc sir dung trong khai thac dir li¢u
nho tinh don gian va d& hiéu cua ching. Cay
quyét dinh thuong dugc biéu dién vé& mit do
hoa nhu mdt cu tric phéan cép, khién ching
dé dién giai hon céc ky thuat khac. Céu trac
nay chu yéu gdm co6 mot nit bat dau (goi
1a gbc) va nhom cac canh (nhanh hay diéu
kién) dan dén cac nut khac cho toi khi ta
dén dugc nat 14 chira quyét dinh cudi cing
cua tuyén nay. Cay quyét dinh 1a mot mo
hinh ty khdm pha boi cach biéu dién cay rat
don gian. M&i nut trong kiém tra mot thudc
tinh, trong khi mdi canh (nhanh) thi tuong
ung voi gia tri cua thudc tinh (hay khoang
gia tri). Cudi cung, mdi 14 duge dat cho mot
(cach) phan loai.

Hinh 1 néu vi du vé mot cay quyét dinh
don gian cho phan loai “Choi tennis”. Cay
don thuan quyét dinh xem co choi tennis
hay khong (co6 cac lop C6 hodac Khong) dua
vao ba thudc tinh thoi tiét 12 trién vong, gid
va d6 am [5].
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KHOMNG co

Binh thirérng

M anh

KHONG co

Hinh 1: Vi du vé ciy quyét dinh.

Nhu minh hoa trong Hinh 1, néu ta c6
mot xu huwdng madi véi cac thudc tinh trién
vong la “Mua” va gié “Manh”, vay thi ta s€
quyét dinh khong choi tennis boi tuyén bat
dau tir nt gdc s& két thuc & 14 quyét dinh
thuoc 16p “KHONG”.

Trong bai viét nay, ching toi gidi
thiéu mot ky thuat hoc méay c6 giam sat dé
xdy duyng mo hinh ciy quyét dinh cho hé
thong tuyén sinh ctia Truwong dai hoc Hai
Phong nham cung cip mét cong cu loc gitp
cai thi¢n hi¢u qua va hi¢u suét cua qua trinh
tuyén sinh. Hé thong tuyén sinh gdm c6 mot
co s¢ dir liéu chira cac ho so vé thong tin
cua hoc vién dang ky va trang thai ctuia hoc
vién 1a bi tir chdi hay dwgc chap nhén tuyén
vao hoc tai trwong. Ta phai phan tich nhitng
ho so nay dé xac dinh mdi quan hé giira dir
li¢u cua nguoi dang ky voi trang thai thu
tuyén cudi cling.

Bai viét ndy duogc chia thanh n3m
phan. O phan 2, chung toi trinh bay md
hinh cdy quyét dinh. Phan 3 néu so b vé
cac phuong phap thuwong duoc st dung dé
danh gia mo hinh ciy nay. O phan 4, chung
t6i trinh bay va phan tich két qua thuc
nghiém theo két qua cua ciy quyét dinh
va quan diém cua hé thong tuyén sinh nay.
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Cubi cung, phan két luan cho nghién ctru
nay dwoc trinh bay trong Phan 5.

I1. MO HINH CAY QUYET PINH

Cay quyét dinh 1a mot cong cu phan
loai dwoc biéu dién duwéi dang mot phan
hoach ctia khong gian dau vao dua trén cac
gia tri thudc tinh. Nhu da trinh bay ¢ trudce,
moi nat trong cua cdy s& tach khong gian
trivong hop thanh hai hodc nhiéu khong gian
con theo ham nhét dinh cua gia tri thudce tinh
dau vao. Mdi 14 dwoc gan véi mot 16p biéu
dién gia tri muc tiéu thich hop hodc gia tri
xay ra thuong xuyén nhét.

Céc truong hop duoc phan loai bang
cach di xuyén qua ciy tir nut ré xudng 1a
theo két qua cua cac nut kiém dinh trén
duong di nay. Khi d6, mdi duong di co
thé dwoc bién thanh mot quy tic bang cach
ghép céac kiém dinh doc theo dudng di nay.
Vi dy, mét trong cdc dwong di ¢ Hinh 1 co
thé duogc bién thanh quy tic sau: “Néu Trién
vong troi Ning hodc Do 4m 1a Binh thuong
thi chiing ta c6 thé choi tennis”.

C6 nhiéu thuat toan duogc dé xuat dé
cdy quyét dinh hoc hoi tir mot tap dir lidu
cho truwdc, song ching toi s€ st dung thuat
toan ID3 nho tinh don gian va dé trién khai
ctia thuat toan nay. Trong phan nay, ching



t6i s& ban vé thuat toan ID3 trong xdy dung
cay quyét dinh va mot sé ham thuong duoc
sir dung dé tach khong gian dau vao.

A. Thuat toan ID3

ID3 1a mot thuat toan hoc may su
dung cdy quyét dinh do Quinlan [6] phat

trién. Dau vao 1a 1 tap dir liéu huan luyén
bao gém cac mau dir liéu. Mdi mau dit liéu
bao gom 1 tap cic gia tri ing véi cac thudc
tinh. Vi du: bang mau dit liéu dwéi thé hién
do1 bong c6 choi hay khong tuvong g véi

cac kiéu thoi tiét.

Bang 1: Vi du mau dit liéu

id outlook temperature humidity wind play
1 sunny hot high weak no
2  sunny hot high strong no
3 overcast hot high weak ves
4 rainy mild high weak ves
5 rainy cool normal  weak wves
6  rainy cool normal  strong no
7 overcast cool normal  strong ves
8  sunny mild high weak no
9  sunny cool normal  weak ves
10 rainy mild normal  weak ves
11 sunny mild normal  strong ves
12 owvercast mild high strong  ves
13 owvercast hot normal weak ves
14  rainy mild high strong no

Thuét toan nay don gian sir dung kiéu
tim kiém tir trén xudng d6i vai tap cac thude
tinh dau vao can dugc kiém dinh tai moi nut
trén cdy. Thudc tich c6 do phén chia tot nhat
theo ham tiéu chi phan chia dugc sir dung
dé tao nut hién tai. Qua trinh nay duoc l1ap
lai tai moi nut cho to1 khi mot trong cac diéu
kién sau duogc dap ung:

Bao gém moi thudc tinh doc theo
duong dan nay.

Céc vi du rén luyén hién tai ¢ ntit nay
c6 cung gid tri muc ticu.

Hinh 2 thé hién ma gia cho thuat toan
ID3 khi x4y dyung cdy quyét dinh cho mot

tap rén luyén (S), tap dic diém dau vao (F),
dic diém dau ra (c) va mot tiéu chi phan
chia (SC) nao do.

B. Tiéu chi phdn chia

Thudc tinh ID3 str dung mot ham ti€u
chi phan chia nao do nham chon thudc tinh
t6t nhat dé tach. Bé xac dinh tiéu chi nay,
trude tién ta can xac dinh chi sb entropy do
luong mirc do pha tap ciia mot tap dir licu
dugc gin nhan nhit dinh.

Péi voi mot tap dir lieu duogc gén
nhan S cho trude véi mot s vi du ¢6 n (gia
tri muc tiéu) 16p {c,, ¢,, ..., ¢), ta c6 thé dinh
nghia chi so entropy (E) nhu trong (1).

TAP CHi KHOA HOQG, SO 33, THANG 3/2019| 75



;pl*log pi)sp; % (1)

Trong d6 S, 1a tap con g6m céc vi du

c6 gia tri muc tiéu bang ¢; . Entropy (E) co
gia tri toi da néu tat ca cac 16p co cling xac
suét (xay ra).

ID3(S.F.c.SC)

Pau ra: Cay quyet dinh 7

ELSE

Vf, e Ftim [ c6 SC(f,S) tot nhét
Gannhén ¢ 1a f

FOR mai gia tri v, bang f

Dat Subtree, = ID3(S,, ,F ~{f},¢,5C)

Tao mdt cay quyét dinh 7 vé1 mdt nat goc duy nhat
IF khong c6 thém phén chia (S) THEN

Panh diu T'1a Id v6i gia tri pho bién nhat cta c 1ay 1am nhan.

NOoi nut ¢ voi Subtreej v6i nhan canh la dvj

Hinh 2. Thuat toan ID3

1) b6 tang thong tin( thu thap dugc)

Dé chon thudc tinh tét nhit nhim tach
mot nt nhat dinh, ta c6 thé su dung thudc
do do tang thong tin gid su la Gain (S, A)
cua mot thudc tinh A, béng mot tap vi du S.
Do tang thong tin dugc dinh nghia trong (2).

) @

Gam(S A z | | |

Trong d6 E(S) 1a chi s6 entropy cua tap
dir lidu S, V(A) 1a tap tat ca cac gia tri cia
thudc tinh A.

2) Hé s tang

Mot thudc do khac cé thé duoc sir
dung nhu mdt ti€u chi phan chia dé 1a hé
s6 tang. Do don gian 1a hé sb giira gia tri
do tdng thong tin Gain(S, A) va mot gia tri
khac, thong tin phan chia, SInfo(S, A), duoc
dinh nghia trong (3).
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Sinfo(S,A)= . |S/;;V| *log |S*‘S-V| (3)
3) Thuat to4n HA
Kira va Rendell di dua ra dé xuat vé
thuét toan Relief ban dau nham ugc tinh
chat lugng cua cac thugc tich theo viéc gia
tri ctia chung khac biét tét nhu thé nao gitra
cac vi du gan gidng nhau [4]. Cac budc cta
thuat toan dugc néu trong Hinh 3, trong do
ham diff tinh todn sy khac nhau gitra cung
mot gia tri thudc tinh (A) trong hai truong
hop khac nhau 1a I1 va 12 nhu trong (4).
[0 1,[A]-1.[A] )

diff (A,1,.1,)=
( 12) 1trong nhimg trudmg hop khdc nhau



Relief

Dau vao: Tap rén luyén S ¢ N vi du va K thudc tinh
Dau ra: Véc-to trong s6 W cho tat ca thudc tinh 4

Dt tat ca trong ) WIl.K]=0
FORi=1TON
Chon vi du ngau nhién R.

FORA=1TOK
WA]=W[4]

Tim lan fring gan nhat H (truong hop cung 16p).
Tim lan truot gf?m nhit M (truong hop khac 16p).

_diff (4.R.H) _ diff (A.R.M)

END; RETURN W

N

Hinh 3. Thuét toan Relief

III. PANH GIA MO HINH

Xét mot bai toan 16p nhi phéan (tuc
1a chi c6 hai l6p: positive- duong tinh, 16p
con lai 1a negative — am tinh), dir li¢u dau
ra cia mot mo hinh phan loai 13 sé trudong
hop dung va sai so v6i 16p di biét trude d6
ctia chung. Nhitng s6 nay dugc 14p thanh
6 thi trong ma tran 16i nhu thé hién trong
Bang 2. Cach danh gia nay thuong duogc
ap dung cho cac bai toan phan 16p co6 hai
16p dir liéu. Cuy thé hon, trong hai 16p dir
liéu nay c6 mot 16p nghiém trong hon 16p
kia va can dugc du doan chinh xéac. Vi
du, trong bai toan xac dinh c6 bénh ung
thu hay khong thi viéc khong bi s6t quan
trong hon la viéc chan doan nham am tinh
thanh duong tinh.

Bang 2. Ma tran 16i (Bai toan 16p nhi phan)

Lép du doan
Lép thue Dwong Am
tinh tinh
Duong tinh TP FN CN
Am tinh FP TN CP
RN RP N

Nhu thé hién trong bang 1, TP (True
Positive) 1a s truong hop duge du doan
dung 1a 16p duwong tinh. FP (False Positive)

biéu dién cac truong hop duoc du doan 1a
dwong tinh trong khi thuc su thi lai thudc
16p dm tinh. Didu nay ciing ap dung voi TN
(True Negative) va FN (False Negative).
Céc tong hang CN va CP thé hién s trudng
hop thuc sy am tinh va thuc sy duwong tinh;
cac tong cot RN va RP 1a sé truong hop
dwoc dw dodn la am tinh va dwong tinh.
Cubi cung, N 1a tong sd truong hop trong
tap dir licu.

C6 nhiéu bién phap danh gia duoc sir
dung dé danh gia hiéu qua ctia mot cong cu
phan loai can clr vao ma tran 16i cua cong
cu 4y sau khi kiém dinh. Chiing t6i s& thao
luan chi tiét hon vé mot sb bién phap thudng
duoc str dung & phan sau trong thir nghiém
ctia minh.

Do chinh xéac cua phan loai (4cc) 1a
thudc do hay duge sir dung nhat dé danh
gia tinh hi€u qua cia mot cong cy phan
loai theo 1y I¢ phan tram cdc truong hop die
doan dung nhuw trong (35).

5
ACCZTP+TN )

Mirc ghi nhé (R- Recall) 12 ty 1 phan
tram céac truong hgp thudc 16p duong tinh
va dugc du bao 1a duong tinh va Muc chinh
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xac (P) 1a ty 1& phan tram cac cac truong
hop thudc 16p duong tinh dugc du bao
ding. Céac thudc do nay céan ctr vao dir li¢u
cua ma tran 16i:

P TP (6)

R=— . p-~"
CNVa™ RN

Ca Precision va Recall déu 1a cac sd
nho hon hoidc bing mét. Precision cao dong
nghia véi viéc do chinh xac cua cac diém tim
duoc 1a cao. Recall cao dong nghia vdi ti 16 bo
sot cac diém thuc su dwong tinh 1a thép.

Mtic chinh xac va muc ghi nhé co
thé duoc két hop lai voi nhau dé hop thanh
mdt thude do khac goi 1a “F-measure” nhu
thé hién trong (7). Mot hang sb S duoc sir
dung dé kiém soat sy danh doi giira cac gia
tri ghi nhé va mirc chinh xéc. Gia tri thuong
dugc sir dung nhat cho B 1a 1, biéu dién
thuéc do F .

. =(1+,B2)*P*R Rl
P (B*P)+R

Déi voi tht ca cac thude do xac dinh &
trén, khoang gia tri cua chiung dao dong tr 0
dén 1. Béi véi mot cong cu phan loai tot, gid
tri ciia tieng thude do nén gan bang 1.

IV. THU NGHIEM

A. Tap dir lieu

Hé théng tuyén sinh cua Trudng dai
hoc Hai Phong 1a mét qua trinh ra quyét dinh
phire tap, khong chi don thuan 13 so khép
diém kiém tra voi cac yéu cau tuyén sinh ma
con boi nhiéu 1y do. Thtr nhét, trudng dai
hoc ¢6 nhiéu chi nhanh nhu cac truong lién
két & Hai Duong hay Thai Binh 4p dung cho
ca hai nhom, thi sinh nam va nit. Thi hai, sb
ngudi dang ky mdi nam 1a rit 16n, do d6 can
mot tiéu chi lya chon phuc tap phu thudc
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vao thir hang ¢ trung hoc va khu vyc/thanh
phé cua ngudi dang ky.

Trong bai viét nay, chung t6i duoc
cép mot tap dir liéu mau tr co s& dir lidu
ctia hé thong cua trudng, trong d6 biéu dién
thong tin cua thi sinh dang ky va trang thai
bi tir chdi hodc duoc chép nhan thu tuyén
vao hoc tai truong dai hoc cuia thi sinh trong
ba nam lién tiép (2015, 2016 va 2017). Tap
dir liéu gdm 80262 hd so, trong khi mdi hd
so biéu dién mot trudong hop véi 4 thude
tinh va thudc tinh 16p c6 hai gia tri: Bi tu
chéi va Puoc chap nhan. Cac 16p duoc phan
phdi chiém 53% tong s6 ho so ddi véi 16p
“Bi tir chdi” va 47% d6i vai 16p “Pugc chap
nhan”. Bang 2 thé hién thong tin chi tiét vé
cac thudc tinh cua tap di li¢u.

Tap dit liéu duoc chia thanh hai phan
chinh: tap dir liéu huén luyén chira 51206
hd so (khoang 64%). va tap dit liéu kiém tra
danh gia mé hinh chtra khoang 29056 ho so
(khoang 36%). Cong cu phan loai cay quyét
dinh duoc cho hoc hoi béng cach st dung
tap dit liéu huan luyén va hiéu qua cua cong
cu dugc do luong trén céac tap dir licu kiém
tra danh gia chua timg thay trudc do.

Bang 3: Tong hop cac thude tinh ciia tip

dir liéu
Thudc tinh
Gioi tinh

Gia tri c6 thé
Gioi tinh cua sinh vién
* Nam
* Nu
Diém ¢ trung hoc
« Gioi: Biém > 8.5
« Kha: 7.5<Piém<8.5
« Trung binh: 6.5< diém < 7.5
o Kém: diém<6.5
Ma thanh phé thudc khu vuc
cua thi sinh

HSGrade

Viung




B. Két qua cia md hinh cdy quyét dinh
Mo hinh cdy quyét dinh duoc khoi

tao tir cac ho so trong tap dir liéu rén luyén
bang cach sir dung cong cu khai thac dir lidu
Orange[9]. Céc gia tri ctia ma tran 16i duoc
thé hién trong bang 4. Cac gia tri ciia ma
tran 16i duoc khai tao béng cach 4p dung

cay quyét dinh 1én céc tap dir liéu kiém dinh

Bing 4: Ma tran 16i da dwgc kiém dinh

Lép du doan

Lép thuc Puoc Bi tir

chap nhan| choi
D“’I‘;’;;:ap 12305 | 1538 | 13843
Biurengi | 484 | 6729 | 15213
20789 | 8267 | 29056

Béang S. Cac thuéc do danh gia mo hinh

Gi4 tri do

Do chinh xac ce 29056

12305+ 6729

Pugc chap nhan

Mtrc ghi nhé

. 6729
Bj tir chéi

5213

= @ =0.889
13843

=227 _0.442

Muc chinh xac

6729
8267

12305 _ 5 502

PDuoc chip nhan - 20789

PBI: wendi | on - =0.834

1 Puoc ch?ip nhan

F Do do

1 Bituchéi

= 2%0.592%*0.889
0.592+0.889
2%0.834*0.442
0.834+0.442

=0.711

=0.578

Cac thude do danh gid néu trong bang 5
cho théy rfing cong cu phan loai dé xuat da dat
duogc kha nang han ché 15i cao, doi lai 1a muc
chinh x4c & muc vira phai. Diéu nay c6 nghia
réng cong cu loc da cai thi¢n hi¢u suét va hiéu
qua cua qua trinh tuyén sinh. Cong cu phan
loai ¢6 chirc nang loc cac thi sinh & mirc ban
dau dé nhan vién tuyén sinh c6 thé tap trung
vao cac thi sinh trién vong cao hon nham dua
ra mot lwa chon tot hon. Vi vay, khéi luong

cong viéc cua nhan vién hanh chinh dugc
giam bét di nhiéu nén ho c6 thé thuc hién
cong viée lya chon tdt hon. Trén thuc té, viéc
b6 quén mot sb (tirc 1a c6 muc ghi nhé hoi
thap hon 1) ciing khong han 1a diéu té gi, boi
nhan vién hanh chinh khong phai luc nao cling
c6 thé xéac dinh duoc ung vién tdt nhat tir mot
nhom nhiéu thi sinh. Mit khac, ciing cac thude
do d6 trong truong hop 16p “Bi tir chbi” dat
murc khoang 0,58. Gia tri muirc trung binh nay
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Tir cac yéu to trén ta ¢ thé dua ra cay
quyét dinh két qua cudi cung ddi voi 1 thi
sinh nhu sau:

cho biét rang hiéu qua ctia cong cu phan loai
O trén muc trung binh.

C. Cay quyét dinh va cac quy tic rat
ra tir cdy quyét dinh

TINH TRANG THI SINH

Hoc luc

GIOI KHONG GIOI

KHU vVUC KHU vUC
1007 Khéc 1007
1007 Khic 1007

HOC LUC } HOC LUC ‘
CHAP NHAN GIGI TINH KHA TRUNG BINH _KHA ‘ fRUNG BINH
oo TU CHOI TU CHOIL TU CHOIL TU CHOI
75,1%
63,9% 87% 90,5% 98,9%
NAM

NU
KHU vUC KHU VUC

1001 Khic 1001 901 Khic 901
CHAP NHAN . TU CHOI TU CHOIL TU CHOI
74,9% 51,1% 85% 64.4%

Hinh 4. Ciy quyét dinh két qua thi sinh vng tuyén

Mot trong nhimg wu diém chinh cua
ciy quyét dinh d6 1a cay c6 thé duoc giai
thich nhu mét tdp quy tic. Nhitng quy tic
nay dugc rat ra bang cach di xuyén qua cay,
bat dau tir niat gde cho tdi khi dén mot quyét
dinh tai mot 1a. Nhitng quy tic nay ciing

giip ta ¢c6 mot cai nhin phan tich rd rang
vé hé théng dang xét. Trong trudng hop cia
ching t6i, nhitng quy tic nay s€ giup phong
hé thong tuyén sinh hiéu dwoc quy trinh
chung. Tap quy tic suy ra dugc néu trong
bang 6.

Bang 6. Tap quy tic tir cay quyét dinh
IF Khuvyc= 1007 AND HS Grade = ”Gi6i” THEN “DPuogc chép nhan” (75.7%)
IF Khuvyc # 210077 AND HS_Grade = "Gi6i” AND Gidi tinh = Nam” AND Khuvyc = 1001”
THEN -‘DPuoc chip nhan” (74.9%)
IF Khuvyc # ” 10077 AND HS Grade = ”Gioi” AND Gi6i tinh = ”Ni” AND Khuvyc # "901” THEN
“Bi tir chbi” (64.4%)
IF Khuvyc # ”1007” AND HS_Grade = "Gioi” AND Giéi tinh = ”Nir”” AND Khuvye= 901" THEN
“Bi tir chbi” (85.0%)
IF Khuvyuc # 1007 AND HS Grade # “Gi6i” AND HS Grade # “Kha” THEN “Bi tir ch6i” (98.9%)
IF Khuvyc # ”1007” AND HS_Grade = ”Gioi” AND Giéi tinh = ”Nam” AND Khuvuc# 71001 ”
THEN “Bij tir chdi” (51.1%)
IF Khuvuc# ”1007” AND HS Grade # “Gi6i” AND HS Grade = ”Kha” THEN “Bi tir ch6i” (90.5%)
IF Khuvuc="1007" AND HS Grade # “Gidéi”’AND HS Grade # “Kh4” THEN “Bi tir ch6i” (87.0%)

IF Khuvuc= " 1007 AND HS Grade# “Gioi” AND HS Grade =”Kha” THEN “Bj tir chbi” (63.9%)
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Nhu thé hién trong bang 6, mdi quy
tac lai ¢6 ty 1& phan tram s6 truong hop duoc
du doan bang quy tic nay va theo 16p d6. Ta
cling c6 thé nhan thay rang chi ¢ hai quy
tic dan dén trang thai “Puoc chép nhan”.
Trudng hop thtr nhit 1a khi ma ving cia thi
sinh 1a “1007” (tirc 1a khu vyc thanh phd
“Hai Phong”) va diém ¢ trung hoc cua thi
sinh 1a “Gioi”. Truong hop thu hai l1a khi
sinh vién “Nam” ttr ving ¢6 ma “1001” (tc
1a khu vuc 1an can thanh phd “Hai Phong”)
¢6 diém “Gioi” ¢ trung hoc.

Sau khi sir dung céac thuat toan quyét
dinh nay thi 161 khuyén danh cho by phan
tuyén sinh truong Pai hoc Hai Phong 1a nén
tap trung vao cac tmg vién c6 ho khau gan
Hai Phong hay la cac huyén vung ven thanh
phd Hai Phong thay vi cc g vién 6 cac tinh
xa. D6 1a do cac thi sinh nay c6 xu hudng gan
bd véi truong lau hon céce thi sinh xa nha do

chi phi xa nha cao va dac tinh dia phuong cua
truong. Luu y nay cling hudng téi bo phan
tuyén sinh cua truong 13 didu kién tuyén sinh
dau tién nén 1a Khu vuc thay vi Biém cua thi
sinh hoc ¢ bac pho thong.

V. KET LUAN

Trong bai viét nay, chung t6i d trinh
bay mot md hinh phén loai hiéu qua bang
cach st dung cdy quyét dinh cho phong
tuyén sinh cua truong dai hoc. Két qua thuc
nghiém cho thiy rang cong cu loc di cai
thién hiéu suit va hiéu qua cua qua trinh
tuyén sinh. Qua trinh phan loai nay dat
dugc bang cach sir dung cay quyét dinh voi
kha ning han ché 18i cao va mic chinh xac
twrong d6i. Chung toi da thiét 1ap dugc cac
bd quy tic bang cach sir dung cau tric cia
cdy quyét dinh va cac bo quy tic nay giup
cho viéc lwa chon thi sinh dé dang hon.
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