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TOM TAT— Bai bao nay trinh bay phuwong phdp img dung hé ludt mo Standard Addictive Model (SAM) vao viée du bdo biéu
diém thi tai cdc co sé gido duc. Chung t6i dd xdy dung SAM qua cdc budc hoc may nhu sau: Hoc cau tric hé lugt, hoc diéu
chinh thong 56 va hoc t6i wu hé ludt. Thuc nghiém trén do kho cua dé thi va hoc luc ciia nguoi hoc dwgc Zdy tir 56 liéu thuc té tai
Truong Cao ding Kinh té - Tai chinh Vinh Long. Qud trinh thic nghiém cho két qud diw bdo sdt véi thue té. Qua dé gép phan
ndng cao tinh khoa hoc trong hoat dong danh gid nguoi hoc, mot trong nhitng nhiém vu quan trong trong linh vuc khdo thi va
dam bdo chdt lwong gido duc.

Tir khéa— Hé lugt mo, dur béo biéu diém, may hoc, khdo thi va dam bao chdt liong.
I. GIOI THIEU

Ngay nay, cac co s& dao tao ¢6 khuynh hudng sir dung ngén hang d& thi dé nang cao tinh khach quan trong hoat
dong danh gia nguoi hoc. Tuy nhién, viéc danh gia dé thi thuong dugc thyc hién dya trén phuong phap chuyén gia,
mang nang tinh chét chu quan. Qua tham khao mot sd giang vién c6 kinh nghiém giang day tai cac co s6 gido dyc thi
viéc ra dé thi pht hop véi hoc luc ngudi hoc mang y nghia rat quan trong. Lam tot viéc nay s& gop phan nang cao tinh
khoa hoc trong cong tac khao thi va dam bao chat lwong gido duc (KT&DBCLGD). Mot dé thi tot s& giup danh gia
dung ning luc cua ngudi day va ngudi hoc, gitip xac dinh ngudng tuyén hop 1y & cac ky thi tuyén dau vao, dong thoi
nang cao chat lugng ngan hang dé thi.

Trong ky thi tuyén sinh Cao dang, Pai hoc ndm 2011, mén St co rat nhiéu bai thi bi diém 0 va tro thanh dé 'tai
nong bong cua du ludn xa hoi [4]. Theo phong van cia Dan tri v6i GS.TS. Do Thanh Binh, Chu nhiém khoa Lich st
Truong Pai hoc Su pham Ha Noi thi “viéc nay co nhiéu nguyén nhdan nhung chu yeu la do dé thi va dap an co van dé”.

Ngoai ra, khi cac trudng cao dang dai hoc nudc ta giang day theo hoc ché tin chi, nhiéu sinh vién khong thé theo
kip va bi budc thoi hoc hoac Cél’ll’l bao hoc vu [6]. Nguyén nhan cua viéc nay mdt phan cling do nhfrng dé thi chua duoc
danh gia, lya chon thich hop, thiéu dy bao trén nang lyc nguoi hoc, sy phu hop vai chuong trinh va doi tugng dao tao.

Tir nhing thyc tién trén, chung t6i ludn tran tré tim phuong phéap gitp giang vién chon dé thi phu hop chuwong
trinh dao tao, ndi dung bao quat dam bao muyc tiéu day hoc, bam sat chuén kién thuc, k¥ ndang dugc qui dinh trong
chwong trinh mén hoc, dam bao tinh khoa hoc, gop phan danh gia khach quan trinh d6 ngudi hoc. Qua qua trinh nghién
clru, chung t6i da ng dung thanh cong SAM vao du bao biéu diém thi dva trén cu trac do kho cta dé thi va hoc luc
ctia ngudi hoc. Qua qua trinh thyc nghiém, Gmg dung cho két qua sat voi thuc té. Tir d6 gop phéan cho viée danh gia két
qué hoc tap ctia ngudi hoc dat hiéu qua hon, gitip giang vién cé thém cong cu dé danh gia dé thi mot cach khoa hoc.

IL. NHUNG NGHIEN CUU TRUOC PAY VE SAM

SAM duoc nghién ctru vao cudi thap nién 1980 va dau thap nién 1990 bai Bart Kosko [1]. Ong da tmg dung
SAM dé mé phong hoat dong sap xi ciia cac ham phi tuyén. O Viét Nam, SAM di c6 nhitng cong trinh nghién ctru tng
dung SAM nhu sau:

- Pé tai “Giai quyét mot sé van dé phan tich du bao kinh té img dung trong nganh cong nghiép tai Thanh phd
Hb Chi Minh” nam 2003 [8]. Tac gia Vii Thanh Nguyén va cong su di sir dung SAM dé du béo gia laa, gao va ca phé
trén tri truong.

- Pé tai “Xay dung thu vién mi ngudn mé cho bai toan du bao” nam 2007 [2]. Tac gia Duong Ngoc Hiéu da
viét SAM cung véi cac giai thuat may hoc khac thanh mot thu vién ngudn mé cho phép ngudi ding tmg dung dé dy
béo trong nhiéu linh vuc.

Tuy nhién, viéc tmg dung SAM hay cac giai thuat may hoc noéi chung trong nganh KT&DBCLGD chua dugc
dau tu nghién ctru dang muyc.

III. MO TA SAM [5]

He¢ luat mo 1a hé thong m luat mo R; c6 dang IF x = A; THEN y = Bj hoat dong theo co ché song song (xem

Hinh 1). Ung v6i mdi gia tri vao x= Xo, ludt R; duoc kich hoat va cho két qua la tdp mo B;” x4c dinh theo B;j va mitc do
théa man vé trai aj(Xo) dua trén quy téc PRODUCT

Bj” = a(Xo).B; 1)
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Vi aj(Xo) 1a murc kich hoat luat R;. Va aj(x) duoc cho bdi cong thirc

n

400 = |

i=1
. m két qua ra Bj’ ctia cac luat trong hé luat dugc két hop theo quy tic SUM dé cho két qua chung cua toan hé
thong la tap mo B.
m , m
j=1 j=1
Gia tri B s& dugc khir mo dé nhan dugc mot gia tri rd duy nhat. Goi y 1a két qua sau khi khir mo tap mo két qua
B ctia hé SAM, ta co:

y = F(X,) = Centroid(B(x,)) = = ?
D W;a(Xo).V
=1

» IFx=A, THEN y=B, % B,

x=2A IF x=A, THEN v=B, ¥ B; Defuzzy

IF x=A,, THEN y=B,, ¥ B,

Hinh 1. M5 ta cac thanh phan cuia SAM

Trong do:

x: Gia tri vao, x € Rn.

y: Gia tri ra cua hé théng = F(x)

Aj: Gia tri mo hoa cua x thir j.

By’: Tap mo két qua cho boi luat R;.

wj: Trong s6 cua luat R; trong hé luat.

Y Quy tic cong trong md hinh luat két hop cong tich (SUM - PRODUCT).
B: Tap md két qua ciia toan hé luat.

IV. CO CHE HQC CUA SAM [5]

Qua trinh hoc cia SAM (hay cua h¢ mo néi chung) thong thudng bao gdm hai budc chinh 14 hoc cdu tric va
hoc tham s6. Tuy nhién, d€ cho hi¢u qua h9c cua hé dugc tot hon, chung t6i phoi hgp thém co ché hoc toi wu hé luit.
Do do, qua trinh hoc cua SAM ¢ day bao gom cac giai doan sau:

A. Hoc ciu triic hé ludt

Hoc céu tric hé lut 1a qua trinh tao ra cac luat Rj. Gom cum mo dif liéu 1a buée quan trong trong qué trinh
xay dung cac luat mo cia mot hé mo ty hoc. Nhiém vu dat ra dbi voi qua trinh gom cum mo dit li¢u (hay gom cum di
liéu no6i chung) 1a tr mdt tap hiru han cac bo $6 liéu hoc cho trudc, tim cach tach chung ra thanh tirng nhém voi cac dac
trung riéng sao cho cac bd sb liéu trong ciing mot nhom cang gidng nhau va cac bo sb liéu giita cic nhom cang khac
nhau cang tot. Bdi véi qua trinh gom cum dir liéu mo thi bén canh viéc phan tach di li€u, phai tién hanh déng thoi viéc
xac dinh mirc d6 phy thugc cta timg bg s6 lidu ddi véi nhom ma né thude vé, dé tir d6 c6 thé xac dinh ham thanh vién
cua tdp mo tuong tng voi nhom s€ dugce tao ra sau nay.
1. M6 ta bai toan gom cum mo

Goi R, 1a khong gian cac vector c6 n thanh phén thyc. Pat X = {X4, X2, ..., Xnw}, Xj € Ry, 12 tap hitu han bo $6
liéu hoc, trong do ntd (number of training data) 13 s6 bo dir liéu hoc (x; 1a mot dong trong Bang 2). Goi Vi, la khéng

gian vector cac ma tran cxn, ¢ € Z* cho trude, 1< ¢ < n. Xac dinh mot gom cum mo trén X biéu dién boi mot bd
vector trong tam:
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V = {vy, Vs, ..., Vc}, Vi € Ry, cho tuong ung véi 1 ma tran

U = {uj} € Va, v6i u; 1a gia trj thyc trong doan [0,1] dién ta mirc do phu thudc ctia bo s6 liéu hoc Xj g vé&i
vector trong tdm v; va thoa cong thic (4.1), (4.2):

2. Céc cong thirc

C
VX e X, uj < [0,1], D u;=1 (4.1)
k=1

ntd
Vi, j=1c: 0<Duz<n (4.2)

=1

1
1-m
Uij -Xj
V. _J=t U = “Xj_v"‘

i — " ntd 5) ij~ 1 (6)

Error = mizjylx(”uij (t+1) —u; (t)H)< £ -
véi e > 0 cho trude, t > tq.
3. M ta thuat toan
Vao: Bo s liéu hoc X.
Ra: B0 vector trong tdam V va ma tran phu thudc U.
Budc 1. t=0, Khoi tao ngau nhién gia tri U(t) thoa (4.1) va (4.2).
Budc 2. Xac dinh V(t) theo cong thirc (5).
Budc 3. Tinh U(t+1) theo cong thirc (6).
Xéc dinh error theo cong thirc (7).
Budc 4. Néu error > e thi t=t+1, quay lai budc b2.
Budc 5. Két thuc.

4. Xay dung cac luat mo

Sau khi thyuc hién qué trinh gom cum md, cong viée tiép theo 1a xdy dung cac luat mo tir cac phan cum dé.

Trong tAm cla cac tdp mo cod thé dé dang xac dinh thong qua toa d cac cum. Nhung dé xac dinh dang ham
thanh vién doi hoi phai xac dinh dugc d6 rong cia cac tap mo. D rong ciia mot tdp mo thir i ¢o thé xac dinh thong qua
tdp mo lan can clia no theo cong thirc sau:

Trong do: o = ml mclosest

- m;: Trong tAm cta tip mo thir r

- Mgosest: TrONg tAm cua tap mo gﬁn tap mo thir i nhét.

- r: Hé s chdng lan giita cac tap m& do ngudi ding quyét dinh.

Mbi khdi md cho phép hinh thanh mdt luat mo trong h¢. Dang ham biéu dién tdp mo phai dugc xac dinh trudce.
Hién nay c6 rat nhiéu dang ham duoc dung dé biéu dién céc tip mo. Ta dung ham hinh thang vi Iy do d& cai dit ctia no.

G 1 ml mr r x

My (x)

- >

hien xac dimh

Hinh 2. T4p m¢ hinh thang
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bd thi biéu dién cua ham co dang hinh thang. Ham hinh thang tuong ung véi tdp mod thur j duge dinh nghia

bang bd 4 gia tri (1;, ml;, mr;, ;).
Voi |j, § >0, ij <

mr;. Gid tri ham thanh vién cia tdp mo thtr j duoc xac dinh nhu sau:

( mIj —X
== néu mlj-lj < x < ml;.
j
1 néu l’l’llj <x< mr;
a;j(x)= X —mr;
1- r néu mr; < X < Mrj + [j.
i
0 cac truong hgp con lai.

Thyc hién cong doan sinh ra cic luat mo. Trong trudong hop nay, mdi cum mo trong Bang 1

Bang 1. Bang cac cum mo

Id DoKho DoKho HocLuc HocLuc BieuDiem BieuDiem
(Kho) (Vua) (KGX) (TB) (KGX) (TB)
i Ay A, Az Ay B, B,

Cho ta 8 luat nhu sau:
R1:1f DoKho(Kho)=A; Then BieuDiem(KGX)=B;
R2: If DoKho(Vua)=A; Then BieuDiem(KGX)=B,
R3:1f HocLuc(KGX)=A;Then BieuDiem(KGX)=B,
R4: If HocLuc(TB)=A, Then BieuDiem(KGX)=B;
R5: If DoKho(Kho)=A; Then BieuDiem(TB)=B,
Trong dé:

R6: If DoKho(Vua)=A, Then BieuDiem(TB)=B,
R7: If HocLuc(KGX)=A; Then
BieuDiem(TB)=B,

R8: If HocLuc(TB)=A, Then BieuDiem(TB)=B,

- A, B 14 cac tap mo vé trai va vé phai dugc biéu dién bang bo 4 gia tri (1, ml;, mrj, r;) va ham thanh vién a.

- Tiéu d& céac cot: xem dién giai & Bang 2.

B. Hoc diéu chinh thong sé

Khi cac luat mo da duoc xac dinh, hoc diéu chinh thong s6 gitp giam sai s6 giira két qua cua hé va két qua

mong mudn.

1. Mo ta bai toan hoc thong s6

Cho trude bo dit liéu hoc vao {x;} va b két qua mong mudn {y,} j=1,ntd; véi ntd: s6 bd dit liéu hoc (xem
Béang 2). Cho hé luat md& SAM véi céac ludt mo va trong s0, cac trong s6 ban du déu bang 1 dé cac luat déu tham gia

vao qua trinh hoc. Hiy diéu chinh thong s6 cia cdc tdp mo vé trai, vé phai va trong s6 cac luat mo sao cho sai s6 giira
két qua cho boi hé luat mo va két qua mong mudn 13 6n dinh va nho nhat.

2. Céc cong thirc

Vi (t+1) = V(1) + p,.e(x).[c; — F(0 ] p"\y() ©)
J
Wit D) =W (0) + 1600 e — Foo ) 2 (10
J
) p,(x) 22,
a,;(t+1) =a;;(t) +u.e().[c; - FO) ] 2=~ = (11)

J

Trong do:
¢j: Trong tam tap mo thir j
Vj: D6 rong cuia tdp mo thur j

w;j: Trong s0 luat mo thi j

ji

ajj: Ngudng kich hoat cua luat mo thir j

P = X W;-a.Vj
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3. M0 ta thuat toan hoc thong sé (HTS)
Vao: B6 s6 liéu hoc; Hé luat mo SAM chua diéu chinh; Sai s6 cho phép e.
Ra: Hé luat mo SAM da dugce diéu chinh theo sai sb e.
Budc 1. Bit dau, j=0.
Budc 2. Xét gia tri vao ké tiép x;. Tinh y; = F(x), e = yd; - y;.
Budc 3. Diéu chinh cic trong sd wj cta cac ludt theo cong thirc (10).
Budc 4. Lap lai cac budc 3, 4, 5.
Budc 5. Thuc hién cac bude 2 ... 5 cho céc B; theo cong thirc (8), (9).
Budc 6. Thuc hién cac bude 2 ... 5 cho cac A theo cong thire (11).
Budc 7. Tinh sai s6 error = E(t) - E(t-1).
Trong d6 E(t) va E(t-1) dugc xac dinh theo cong thirc sau:

E® - Z[v® -y ©®F

Budc 8. Néu error > e thi quay lai budc 1. Nguoc lai dimng thuat toan.
C. Hoc toi wu hé lugt

vé mat 1y thuyét, mot hé¢ SAM cang c¢6 nhiéu luat thi 6 chinh xéac trong hoat dong Xap xi clia n cang lon.
Tuy nhién, néu hé c6 qua nhidu luét thi thoi gian cho qua trinh xur ly trong hé luat s& la yéu td dang quan tam. Mot van
de dit ra 1a 1am sao co thé giai quyét hop 1y mbi quan h¢ gitra kich thudce (s6 ludt) caa hé¢ SAM va d¢ chinh xac trong
xap xi ctia n6. Mot hé luat tbi uu s& chi gitr lai mot s6 (hodc tat ca) cac luat ban dau trong hé SAM. Nhu vdy, trong s6
cac luat ciia SAM, s& c6 mot s luét bi loai va mot s6 luat duge gitt lai.

1. M ta bai toan téi uu h¢ luat

Cho trugce bo dit liéu hoc vao {x;} va bo két qua mong mudn {y;}, j=1,ntd; véi ntd: s bo dir liéu hoc. Cho
h¢ ludt mo SAM véi céc luat mo va trong s6. Hay tim tap hop cac luét it nhét sao cho sai sb gitra két qua cho bai hé
SAM va két qua mong mudn 1a 6n dinh va nho nhat.

Mot trong s6 cac giai phap cho bai toan trén la phuong phap str dung thuét toan di truyén [3]. Phuong phap
nay xem moi bd kétr hop cac luat 1a mot nhiem sac thé (NST), tinh d6 thich nghi va chon loc ra cac NST thich hop. Tur
d6 chon mot NST tot nhat lam két qua cua thudt toan.

Biéu diénNCéc NST: Mbi NST 1a mot chudi cac gié tri‘nhi phan dién ta trang thai hpat dong cia luélt’ tuong Gng
trong h¢ SAM. Moi thé hé s& chi s dung 10 NST. The hé¢ dau tién bao gio cling chira day du cac luat (tat ca gia tri
bang 1).

. Ham thich nghi: Mdi quan hé gitra kich thuéc SAM va do chinh xac trong xap xi cia SAM dugc giai quyét
bang ham thich nghi (12):

Chon loc: C6 nhiéu phuqng phap chon loc trong thuat toan di truyén nhu: Chon loc xén, chon loc ban Roulete,
chon loc cuc bo, chon loc nhi€u lan... Trong bai bao nay, ching t6i sir dung phuong phap chon loc xén. Ta chon ra mét
ngudng xén thuong la gia tri phan trim sb lugng ca thé duge chon loc. Nhing ca thé con lai bi loai bo. Ngudng xén
khong nén dit cb dinh ma nén phu thugc vao do thich nghi chung ciia thé hé dang xét.

Lai ghép: C6 nhidu phuong phap lai ghép nhu: lai ghép don diém, da diém, lai ghép mit na. Trong bai bao
nay, ching toi trinh bay phuong phap lai ghép nita mét na. Véi 2 ca thé bo me A va B, ta chon 2 chuoi bit ¢6 cing d
dai v6i A va B dé 1am mit na mA va mB. mA, mB ¢6 50% bit dugc khai tao ngau nhién.

2. Céc cong thirc

Fit(m)=In (afyglog”rfm) (12)

m: S lut (trang thai 1) dugc st dung trong hé SAM.

n: SO bd so liéu hoc.

wi= 13 (4 o) )
j=1
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3. M0 ta thuat toan hoc t6i vu (HTU)
Budc 1. Khoi tao 10 NST, ¢6 1 NST biéu dién day du cac luat (K).

Budc 2. Tinh d6 thich nghi Fit cho m&i NST theo cong thirc (12). Néu gap diéu kién dimg va khong phai NST K
thi dén Budce 5, nguoc lai thi dén Budc 3.

Budc 3. Chon lai 5 NST ¢ d6 thich nghi cao nhit theo cac phuong phéap chon loc.

Budc 4. Nhan doi quin thé dé dugc 10 NST. Lai ghép nira mit na 10 NST chon dwoc v6i mit na méi khai tao
ngﬁu nhién. Lap lai Budc 2,3,4.

Budc 5. Dimng thuét toan. Chon mot NST ¢ d6 thich nghi thoa diéu kién dirng lam két qua tra ve.
Chuoi nhi phan tim dugc s€ dugc dung lam co sé cho viéc hily bo cac luat khong can thiét trong hé SAM.
V. XAY DUNG UNG DUNG
A. B 56 ligu hoc

Xay dyng bo s6 liéu hoc 1a qua trinh mang ¥ nghia quyét dinh trong SAM. Chiing t6i xay dung bang sb liéu
hoc nhu Bang 2.

Bang 2. Bang sb 1iéu hoc

STT Do kho cira d thi (%) Hoc luc ciia ngudi hoc (%) Biéu diém (%)
@) (@) @) (4) (®) (6) ()
Kho Vira KGX B KGX TB
1 16.29 17.11 54.22 17.99 44.44 45.12
2 43.03 31.61 51.12 47.63 41.68 10.13
Ntd 16.87 77.92 14.24 31.28 16.26 52.43
Trong do:

Ntd: Number of Traning Data (S6 luong mau hoc); Kho: Réat kho + Kho; KGX: Kha + Gioi + Xuat sic;
TB: Trung binh.

V6i nhitng dé thi tric nghiém, ta xac dinh d6 khé dua trén 1y thuyét khao thi hién dai.

Ly thuyét hoi dap [7] (Items Response Theory - con goi la Ly thuyét khao thi hién dai). Ly thuyét nay bao
gdm nhiéu cong cu dé danh gia cau hoi va dé thi trac nghiém. Trong bai bao nay ching t6i chi nghién ctru céng cu
danh gia d6 kho cua cau hoi tric nghiém.

D6 kho (P) ctia 1 cau hoi trac nghiém 1a tong so thi sinh tra 10 ding trén tong s thi sinh du thi. C6 nhidu cach
phéan loai P, trong bai bao nay P dugc phén loai nhu sau:

- P < 30%: Cau hoi rat kho
- 30% <= P < 40%: Cau hoi kho
- 40% <= P < 60%: Cau héi kho vira

- 60% <= P < 70%: Cau hoi d&
- P >=70%: Cau hoi rat d&

Viéc chon ngudng dé phén loai nhu trén 1a dua theo phuong phap chuyén gia, dugc p dung trong [7]. C6 thé
ap dung cac ngudng khac thich hop cho tung co sé gido duc.

Tu do, ta tinh phé‘m tram s cau rat kho, kho, kho vira ciia mot dé thi. Cong cac phé‘m tram rat kho va kho dé co
cot (2) trong bang 2, cot (3) trong bang 2 la phan tram s6 cau hdi vura.

Két hop véi viéc phén loai hoc lyc cia nguoi hoc. Hoc luc & day dugce hiéu 1a két qua hoc tap gﬁn nhit cua
16p X trude lac thi dé thi Y nao d6. Vi du: Néu dé thi Y 1a d& thi két thuc hoc phan hoc ky 2 thi ta sir dung bang phan
loai hoc lyc hoc ky 1 cua 16p X. Cong phi?m tram sd sinh vién ¢ hoc lyc kha, gidi va xuét sic dé co cOt (4) trong Bang
2. Cot (5) trong bang 2 13 phan trdm s6 sinh vién ¢6 hoc luc trung binh.

Lay biéu diém két qua thi cua 16p X sau khi thi xong véi dé thi Y. Tinh phan trim s$ sinh vién c6 diém xuét
sdc, gidi, kha va trung binh. Cong phén tram s6 sinh vién c6 diém kha, gioi, xuit sic dé co cot (6) trong Bang 2. Cot (7)
trong bang 2 1a phan tram s sinh vién c6 diém thi trung binh.

Viée cong cac phan trim nhu trén giup giam s chiéu dit liéu khi xir 1y cac ma tran U, V trong thudt toan gom
cum mo dir liéu.

Dbi v6i cac dé thi ty luan, ta chia nho cac ¥ trong mdi cau hoi dén khi nguoi du thi chi nhan dwoc két qua co
di_ém hoac khong cé diém va ap dung phuong phap nhu dé tric nghiém. Hodc co thé ap dung phuong phap chuyén gia
dé khao sat do kho.
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B. Thwc nghiém, két qua va nhin xét
1. Quy trinh thwe nghi¢m

Budc 1. Trong hon 1000 miu hoc da chon loc theo bang 2. Chon ra 100 mau lam tap thir nghiém (Test), cac
mau con lai dua vao tap huan luyén (Train).

Budc 2. Huén luyén SAM véi tap Train & Budc 1.
Budc 3. Dy bao véi tap Test & Bude 1.
Budc 4. Tinh sai sb cta lan thir nghiém hién tai.
; Budc 5. Lap lai cac bude tir Bude 1 dén Budc 4 véi 100 mau Test khong trung lap véi bude trude d6. Néu cac
mau hoc da dugc thu nghiém heét thi dén Budce 6.
Budc 6. Tinh trung binh cong sai s6 cua cac lan thir nghiém dé duoc sai s6 cudi clng.
2. Két qua

Khi chay ng dung nay trén may ASUS K40l c6 czfiu hinh CPU Intel Core 2 Duo T6670 t(f)c do 2.2 GHz,
RAM 4GB, Hé¢ diéu hanh Ubuntu 14.04 phién ban 64 bit cho tong thoi gian tir lac upload dir liéu cho dén khi SAM san
sang cho du bao la 35 phit 42 gidy. S6 luat mo khi chua t6i wu 1a 608 ludt. Dudi day 1a mét s6 hinh anh tir ing dung.
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Hinh 3. Biéu dién c4c tdp m& cac ngd vao va ngd ra

Biéu dién cac tdp md v6i dang ham thude hinh thang cho 4 ngd vao va 2 ngd ra. Trong Hinh 3 1an luoc tir trén
xudng 1 cac tip md ciia cac ngd: ngd vao 1, ngd vao 2, ngd vao 3, ngd vao 4, ngd ra 1, ngd ra 2. Tuong tng véi: Do
khoé (Kho), Do kho (Vira), Hoc luc (KGX), Hoc lyc (TB), Biéu diém (KGX), Biéu dlem (TB)

Trong hinh 3, dong dau tién cho thy cac khdi mo hinh thang tap trung vé phia trai cta truc toa do [0...100],
nghia 1a sb liéu hoc dugc tap hop tir nhitng d& thi co cdu tric cac cau Rat kho va Kho chi dao dong trong [0...50].
Trong khi d6 ¢ dong thur 2, cac khdi mo tri déu trén toan truc toa do, tirc 1a sé liéu hoc dugc tap hop tir nhimg dé thi
¢6 ciu trac cac cau Kho vira dao dong déu trong [0...100]. Pay ciing la diéu d& hiéu ctia cac dé thi.

Topait 1.2: 116,29 17 11 et 3.4

Fuzzy sets of Inputl: 1629

id 1 ml mr r n)

1 1619 1625 1633 16.84 1
Fuzzy sets of loput2: 17.11

id 1 ml mr ' ")

1 16.98 17.06 17.16 17.2 1

Furzy vets of Inputi: 54.22

id I ml e ' nj

! 54.07 413 1431 $4.48 1
Fuzzy sets of Inpuss: 17,99

id ] ml mr ' n)

| 17.58 17.98 18 18 1

Fuzzy sets of Outpnat |

" 1 ml mr T wia)Vic) wialVj
1 1398 14.15 14.72 534 101.31 228
Defuzzy: 44 44
Fuzzy sete of Outpna
l 1 mi L ¥ wjinj.Vicj wjiaj.V)
1 15.04 15.07 1516 16,65 16,6 037

Defuzzy: 4512

Hinh 4. Giao dién du bao

Trong hinh 4, mdi ngd vao chi kich hoat mot luat mo va cac luat ndy c6 id trung khép nhau nén & ngd ra ciing
chi ¢ 1 tdp mo. O cac mau thir khac cé thé c6 nhiéu ludt mo dugc kich hoat cung lic.
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Két qua ciia qua trinh thyc nghiém biéu dién trong biéu dd 1 chi ddi sanh mot dau ra clia SAM véi ¢t (6) cla
tap Test (két qua mong muon).
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0.00
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| —— Desired —— Predicted

Biéu db 1. Két qua thyc nghiém
Trong do:
- Truc ngang: S6 thir tw mau dir liéu trong tap Test.
- Tryc doc: Cot (6) ctia mdi mau dir liu trong tap Test.
- Puong mau xanh (Desired - két qua mong mudn): Lay s6 liéu gdc tir cot (6) tap Test.
- Puong mau hdng (Predicted - két qua du bao): Lay sb liéu tir SAM twong tmg vé6i tap Test.
- Sai s6 trung binh cua hé 1a +0.19.

' Trong biéu do 1 va hinh 4, mau thir s6 1 chinh 1a mau thir ¢6 sb thir ty 1 trong bang 2. Nghia 13, néu d¢ thi c6
cau tric d6 kho 16.29% rat khé + kho, 17.11% khq vua, dem cho mdt 16p sinh viénvcé hoc luc 54.22% em kha + gioi +
xuat sac, 17.99% em trung binh :chi, ~thi s€ duoc bi’éu diém 44.44% sinh Vig‘:n dat diém kha + gidi + xuat sac va 45.12%
sinh vién dat di€ém trung binh. o) mau thtr nay, két qua mong muon va két qua cua SAM la trang khop v6i nhau nén
duong mau hong va mau xanh ’chéng 1én nhau. Tai mdt s6O mau thu 8, 12, 13..., duong mau xanh va mau hong hoi
chénh nhau mdt chat 1a do sai s0 cua hé tao ra.

VI. KET LUAT

Qué ’trinh nghién clru va thyc nghiém chi ra ré‘mg, 6 thé img dung SAM vao viéc du bao l?iéu diém thi dua
vao hai yeu t0: d¢ kho cua d€ thi va hoc lyc ciia ngudi hoc cho cac dé thi dang tu luén cling nhu trac nghiém. Tur do
phan nao giup giang vién c6 thém cong cu du bdo bicu diém, danh gia d€ thi ding kha nang cua nguoi hoc. Tranh tinh
trang ra d¢ thi qua kho hodc qua dé 1am anh hudng t6i viée danh gia két qua hoc tap cua nguoi hoc hodc lam 1éch cac
ngudng tuyén mong muon ¢ cac ky thi dau vao.

) i Két qua dy bao la kha chinh xac ddi y(’ri ’hai thong s6: d0 kho cua dé thi va hoc,h_rc C}’la ngu(‘)ri’ hoc. Tuy nhién,
biéu diém cua mot ky thi khong chi do hai yeu t0 ndy tao nén ma con phy thudc vao rat nhiu yeu to khac nhu: muc
dich cua ky thi, co s& vt chat, nhan lyc phuc vu ky thi,....

VIL DE XUAT

Qua qua trinh thyc nghiém, chung t6i d& xuat quy trinh b sung dé thi vao ngan hang dé gom 6 budc nhu sau:

Budc 1: Giang vién ra dé thi.

Budce 2: Léy y kién chuyén gia (d¢dm bao tinh dung, do bao phu kién thire, dap tmg muc ti€u mon hoc cia dé thi).

Budc 3: Du b4o qua SAM véi 3 16p c6 phan loai hoc luc khéc biét (gioi xudt sic nhiéu, kha nhidu, trung binh nhiéu).

Budc 4: Khao sat tinh hop 1y cua biéu diém du bao & Bude 3.

Néu biéu diém 1a hop 1y, tién hanh d&én Budc 5. Nguoc lai tré vé Budc 1.
(Biéu diém duoc goi 1a hop 1y khi no twong (g v&i bang phén loai hoc luc)

Budc 5: Cho thi thir véi cac 10p ¢6 hoc luc twong dong vai cac 16p da dy bao ¢ Budc 3.

Budc 6: Dbi sanh két qua du bao & Bude 3 véi két qua biéu diém thi thir & Bude 5.

Néu sai s6 1a chap nhan dugc thi bd sung dé thi vao ngan hang. Nguoc lai tré vé bude 1.
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APPLY ADDICTIVE STANDARD MODEL TO PREDICT
THE POINT SPECTRUM OF TEST

Le Duy Dong, Vu Thanh Nguyen, Le Kim Nga

ABSTRACT— This paper presents a method to predict the point spectrum of test by Addictive Standard Model (SAM). We have
built SAM through the following steps of machine learning: Structure learning, parameters learning and optimal learning.
Experiment on the datasets of the difficulty degree of the test and the outcomes of student from the actual data in Vinh Long College
of Economics and Finance. Experimental results were close to reality. Thereby contributing to improving the science in student
assessment activities, one of the important tasks in the field of testing and evaluation.



