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Khoa Cong nghé Thong tin, Truwong Pai hoc Giao thong Van tdi

Abstract. Some research works using fuzzy sets in students’ evaluation show actual limits in compar-
ision with traditional evaluation method there is a contradiction between the fuzziness, uncertainty
and inexactness of the information collected by teacher for evaluation a method. This is a contradic-
tion between the fuzziness, uncertainty and inexactness of the information collected by teacher for
evaluation and the certainty, absolute exactness of a concrete value of the evaluation scale decided
to choose by teacher. In this paper, we develop a method for students’ evaluation using linguistic
scale as the values of hedge algebra and point out some its advantages accordind to the nature of the
uncertain evaluation environment. We also show that the new method of students’ evaluation can be
appropriate to the students’ evaluation practice of a college using GA for optimizing the parameters
of the quantitave meaning of linguistic values.

Tém tAt. Mot s6 nghién ciru wng dung tap md trong ddnh gid da chi ra rang: phuwong phép ddnh
gid truyen thong theo tirng tiéu chi c6 nhirng han ché. D6 14 mau thuan gitra céc thong tin thu nhan
cla nguoi cho diém trong déanh gid theo tiéu chi ¢6 tinh chat md, khong chinh xdc va viéc phai lra
chon mot diém cu thé, chinh xdc trong thang diém dé cho diém. Mit khdc, xuat phét tir thuc té
danh gid két qud rén luyén cia sinh vién, trong bai ndy ching toi sé xay dung phwong phép ddnh gis
két qud ren luyén cia sinh vién st dung truc tiép thang diém ngon ngit, xem nhir cdc phan tir cla
dai s6 gia tir, va chi ra nhitng wu thé va su phit hop véi thue chat cia moi truomg ddnh gid khong
chinh xdc. Viéc nghién cttu ciing chi ra phwong phép xay dung thang diém ngoén ngit sao cho né
phit hop véi mot thue tién dénh gid cu thé bang thang diém truyén thong nhd str dung gidi thuat
di truyén dé hiéu chinh cdc tham s6 ngir nghia dinh lwong cia ngon ngi.

1. PAT VAN DE

Viéc phat trieén 1y thuyét tdp mo da dem lai nhidu tng dung trong cac bai toan 14y quyét
dinh trong moi truwomg thong tin khong chac chan, trong dé nhirng thong tin dwgce ddnh gid
theo céc tiéu chi chira phai chinh xdc ma 14 thong tin mo, khong chac chan va thuong dwoc
biéu thi bang céc nhan ngdn ngir. R4t nhiéu phwong phap 14y quyét dinh theo ¥ kién chuyén
gia cing da dwgc nghién ciru rng dung trong moéi truong thong tin mo va khong chac chan
nhu: dénh gid cdc phwong 4n lira chon xay dung va dau tuw Trong gido duc dao tao, theo
truyén thong, viéc ddnh gid két qua hoc tap, rén luyén cia hoc sinh, sinh vién thuomg st
dung thang diém s6, nhw thang diém 5, 10, 20 hay 100. Thong tin dra vao dé dé dwa ra céc
v kién dénh gid cia gido vién hay ctia mot tap thé 16p hoc ¢6 ban chit khong chinh xéc nén
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da xuét hién mot s6 cong trinh nghién ciru ing dung ly thuyét tap mo trong viéc xay dung
phuong phap dénh gid két qua hoc tap, rén luyén cia hoc sinh, sinh vién bang céch sir dung
thang diém dédnh gid ngon ngit va duwgc xem la nhan cia cdc tap mo [1, 2].

Dai s6 gid tir c¢6 thé xem nhwr 1A mot mo6 hinh biéu dién ngir nghia ciia ngoén ngir tu nhién
va do d6 n6 cé thé cung cap co s& todn hoc cho viée xay dung phuwrong phép dénh gid dira
true ti€p trén cdc nhan ngoén ngtr va dugc dinh lwong trén co s& ly thuyét dai s6 gia tir.

bai s6 gia tir tuyén tinh day du AX cua bién ngoén ngtr X' 14 mot bo 6 thanh phan
AX = (X,G,H, ., ®, <) trong d6 X = Dom(X), G = {c™,c*}U{0,1,W} 1a tap cdc phan
tir sinh, H 1a tap cdc gia t& H = H-UHY, H™ = {h_q,....h1}, H" = {h1, ho,....h,}
thdéa h_g > ... > h_y va hy < hy < ... < hy, va X, ® 1a 2 toan tir m& rong, con “<” la quan
hé trén X dwoc cam sinh ngtt nghia cia ngon ngtr tir nhién. Khéc véi tap mo trong dé ngtr
nghia bicu dién qua tap mo, trong dai s gia tir nglt nghia bicu thi qua cau tric thit tr gitta
céc gia tri ngon nglr. Quan hé nay bicu thi ngr nghia twong doi va dinh tinh cla céc gid tri
ngon ngtr trong X, vi du kém < khd kém < khd gior < gidi < rdt giéi. Cau tric nay cung la
co s& dé dinh lirong héa ngir nghia dinh tinh cta cdc phan ti trong dai s6 gia tit.

Ngit nghia dinh lirong ciing dwoc biéu thi qua khai niém tinh mo ciia cdc phan tir trong
X va dugce dinh nghia 1a “c6” cia tap H(z), v6i H(x) 1a tap cdc phan tir cia X duwogc sinh
ra tir x bdi cde gia tir. Vi vay, dinh lrgng tinh mo cia x dwge dinh nghia nhw sau:

Pinh nghia 1.1. [6,7] Cho dai s6 gia tt tw do AX = (X, G, H, %, ®, <). Ham fm : X — [0, 1]
duoc goi 1a ham do do tinh mo cia cidc phan tir trong X néu:

fml) fm(c™) + fm(ct) =1va Y,y fr(hu) = fm(u), véi Vu € X;

fm2) fm(x) = 0, véimoi x sao cho H(x) = {x}. Pac biét, fm(0) = fm(W) = fm(1) = 0;

fm3) Yo,y € X, Vh € H, fm(hx) _ fmlhy)
fm(z) fm(y)

dugce goi la Ao do tinh mo cua gia tir b, ky hiéu la u(h).

, ty 1é nay khong phu thuoc vao x,y va

Viéc lrgng héa ngtr nghia cia céc tir ngon ngir cho phép dat moi quan hé gitra viéc ddnh
gia thong tin cua cdce tiéu chi dwa trén nhan ngon ngtr va danh gid theo cédc phwong phap
truyén thong. Ngir nghia dinh lwrong 1a mot anh xa gan céc gid tri thue cho cdce gid tri ngdn
ngtr duwgce cho bdi dinh nghia.

Pinh nghia 1.2. [6,7] Cho fm la ham d do tinh md trén X va DSGT tuyén tinh day du
AX = (X, G, H, %, ®, <). Ham dinh lrong ngtr nghia v trong AX két hop véi fm duge dinh
nghia dé quy nhw sau:

) o(W)=60= fm(c), v(c?) =0 —afm(c”) = Bfm(c), v(c") =0+ afm(ct), 0<
0 < 1;

) 0(hyw) = v(@) + Sgn(hia) {5y () () — () lhy) fmla)},

trong doé

olhg) = L1+ Sgn(hya)Sgn(hphse)(6 - )] € {0, B}, J € (i —a < j <p, § 0} =
[—q A pl;

iii) v(Pc™) =0, v(XeT) =0 = v(Pch), v(Zet) =1, vavéi j € [—¢ A pl, ta co:

v(®hja) = v(x) + Sgn(hiw) {31 g, Hhi) fr(x)};
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o(Shyw) = v(@) + Sgn(ha){S_g,) 1k fm(x)}.

Trong (8], tdc gid da nghién ciru phirong phép ho trg quyét dinh phuc vu danh gid két qua
hoc tap cia hoc sinh v&i cde thong tin mo dwa trén céch tiép can cua dai s6 gia tir, trong do
tri thirc dang luat va cac dir liéu dau vao chira cac thong tin ngdn ngtr véi ngir nghia khong
phéi biéu thi bang tdp m¢ dang hinh thang hay tam gidc, ma biéu thi bang chinh cau tric
cla cdc dai s6 gia tir va cdc ham dinh lrong nglr nghia cia ching.

Hién nay, viéc déanh gid két qua hoc tap cia sinh vién cdc trudmg dai hoc van dua trén
thang diém 10, 100 véi mot quy trinh kha phite tap, chadng han dira trén viéc tong hop ¥ kién
danh gia cla cdc thanh vién trong 16p (céc thanh vién cho diém, 14y trung binh cong tit ca
cdc diém 1a diém tong hop) theo mot bieu mau véi nhiéu tiéu chi va thang diém trong ing.
Nhu cau tu nhién dat ra 1 tim mot phwong phap ddnh gid hiéu qua hon lam co s& cho viéc
xay dung mot phan mém déanh gid thay cho phwong phéap thi cong.

Trong bai bdo nay ching toi trinh bay mot co s&¢ phwong phép luan cua phwong phap
dénh gia dira trén nhan ngén ngir clia mot dai s6 gia tir thay cho thang diém s6. VAn deé dat
ra 1 co s& ndo dé khang dinh mot phirong phép dénh gid nhw vay 1a tin cay va cé thé thay
cho phrrong phédp danh gia truyén thong hién hanh. Ching toi sé lam sdng td rang thang
diém nhan ngodn ngir tir nhién cé co s& thire tién thich hop, dé biéu thi chinh kién va viéc
dinh lirong ngir nghia cling phit hop véi phwong phép cho diém truyén thong hién nay.

2. XAY DUNG THANG DIEM NGON NGU
2.1. Viéc danh gia theo cac tiéu chi trong moéi trwong thong tin mo

Nhiéu phuwong phép 1ay quyét dinh quan trong dua trén phwong phép lay y kién chuyén
gia, trong dé cac chuyén gia cho y kién danh gid dira trén thang diém s theo tirng tiéu chi.
Trong mo6i trwong thong tin mo, khong chic chan, viéc con ngudi chuyén nhan thirc cac dir
kién thong tin mo vé dé déanh gid bang mot diém s6 chinh xédc 13 mot khé khin trong viec
thé hién chinh x4c chinh kién ctia minh. Con ngudi quen véi viée str dung ngon ngir dé danh
gi4, bay té chinh kién ctiia minh va do dé dé dang phat biéu dénh gid bang ngon ngir. Trong
[3-5] céc téc gid da chirng to bang thue nghiém: trong 3 phuong phap biéu thi chinh kién
danh gid cia con nguoi:

1) Bang diém theo mot thang diém;

2) Béang gid tri khodng clia thang diém s6;

3) Bang thang diém ngon ngir;
thi Ao chinh x4c ctia viéc bidu thi v kién danh gid tang dan tir phwong phap nay sang phirong
phép kia theo thit tu néu trén.

Trong (8], tac gid cling chi ra rang di1 cc gido vién danh gid két qud hoc tap cia sinh vién
bang mot diém s6 chinh x4c, nhirng ban chat cia viéc dé ciing 1a khong chinh xéc, chang han
khi cho diém dédnh gid 1a 8 thi ngudi gido vién cam nhan két qua dwoc wée lrong 1a “khodng
8”, mot thong tin ¢ ban chit mo.

Nhirng két ludn nay phit hop véi mot quan diém truc quan 1 trong moi trirdmg thong tin
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mo thi str dung thang diem mo (thang diém géc 1a ngén ngir) sé thich hop hon.

Vi vay, van dé dit ra 1a ching ta can xay dung mot phwong phap danh gid bang thang
diém ngoén ngir, trong dé bao gom ca phwong phép chuyén két qua dénh gid vé thang diém
s6 khi can thiét (ching han theo quy dinh phan loai bat budc) va quan trong hon, sé chiing
tO n6 ¢ mot co s& phuwong phép luan tin cay.

2.2. Xay dung thang diém ngdn ngir

Vé phuong phép, nhitng thang diém s6 khac nhau nhiwr 5, 10, 20, 100, ... c¢6 thé quy vé
thang diém 10 dé xay dung thang diém ngon ngir. Vi dinh hwéng ing dung ciia phwrong phap
14 danh gid két quad lién quan dén hoc sinh, sinh vién nén ta lay vi du xép hang két quéa hoc
tap, ren luyén cda sinh vién lam nén cho viéc xay dung.

Viéc phan loai két qua hoc tap, rén luyén cia sinh vién (dua vao céc tiéu chi c6 san ) theo
thang diém 10 dwoc quy dinh nhw sau:

Sudt sic : diém tir 9 dén 10

Tét : diém tir 8 dén nhod hon 9
Khé : diém tir 7 dén nhoé hon 8
Trung binh khd : diém tir 6 dén nhd hon 7
Trung binh : diém tir 5 dén nhé hon 6
Yéu : diém tir 3 dén nhoé hon 5
Kém : nhd hon 3

Vi dai s6 gia tir bicu thi ngir nghia dinh tinh tw nhién, cé tinh ddi xiing, nghia 1a ciu
tric do thi biéu thi quan hé thitc tu gitra cdc phan tir sinh ra tir ¢~ 1 d6i xttng qua phan tir
trung hoa véi dd thi bidu thi quan hé thit tur gitra cdc phan tir sinh ra tir ¢, va do muc tiéu
ctia chiing ta la xay dung thang diém ngon ngir thay cho thang diém 10, nén ta st dung dai
sO gia tir vai:

- Phan tir sinh: T6t, Kém

- Gia tu: V (rat tot, very), E (cuc ky, extreamly), In (it-nhiéu, more-or-less) va L (it,
little).

Gia tir IN dwoc chon dé bdo ddm tinh ddi ximg t6i da cia cdc nhan ngoén ngit va do d6
n6 bao dam tat cd céc gia tir déu ¢6 cung tinh chat am-dwong, nghia 1a néu V' dwong tinh
doi véi E (lam tang hiéu qua tdc dong) thi n6é dwong tinh déi véi moi gia tir, va néu L am
tinh doi v4i E (lam gidm hiéu qué téc dong) thi né cing am tinh déi véi moi gia tir khéc.

Vi thong thuomg trong trng dung ngurdi ta chi sir dung t6i da tir ngon ngtr Ao dai 2, nghia
1 chi c6 mot gia tir nén céc phan tir cia thang diém ngén ngit sé gom:

EK (cuc ky kém), VK (rdt kém), K (kém), InK (it-nhiéu kém), LK (it kém) LT (it
tot), InT (it-nhiéu tét), T (t6t), VT (rat tot), ET (cuc ky tot).

Dé chirng t6 ¢6 thé sir dung thang diém ngon ngir thay cho thang diém truyén thong, ta
can chirng té ngir nghia dinh lwong cia né 1a “twong tu” thang diém 10, tirc 1a cé ton tai
mot 4nh xa dinh lirong sao cho gié tri dinh lrong clia céc gia tri ngdn ngir trong thang diém
trén 14 xap xi céc gid tri trong thang diém 10. Tuy nhién, theo céch phan loai két qua hoc
tap va ren luyén trén ta thay gid tri dai dién cia khai niém sudt sac phai 14 9,5, cia t6t 1a
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8,5... va do tinh d6i xitng cla thang diém ngoén ngir, ta quan tam dén céc gia tri dai dién sau
trong thang diém 10:
0,5; 1,5; 2,5; 3,5; 4,5; 5,5; 6,5; 7,5; 8,5; 9,5

Theo quy dinh thong thuromg, chiing ta dwge phép cho diém 1& dén 0,5 diém nén phan sau
dau phay cia diém sé dwoc lam tron dén 0; 0,5; 1,0. Phan 1é sé dwoc lam tron vé 0; 0,5; 1,0
phu thudc vao né gan gia tri ndo nhit trong 3 gid tri trén (ngoai trir truomg hop dac biét 1a
cung gan 2 gid tri thi sé lay gid tri lém nhat). Vi du: 0,22 gan 0 hon 2 gid tri 0,5 va 1,0 nén
0,22 dugc lam tron 1a 0; 0,75 cing gan 0,5 va 1,0 nén gid tri lam tron 1a 1,0. Vi vay, gid tri
dinh Iirong ngir nghia dwoc xem 1a xap xi véi mot diém trong thang diém 10 néu s sai khéc
nhd hon 0,25.

Gi4 tri ctia ham dinh lwong trong doan (0,1), thang diém truyén théng I1a 10, nén khi
dung ham dinh lrong d€ tinh diém ching ta liru ¥ nhan ching véi 10.

Dinh 1y 2.1. Cho thang diém ngén ng dwa trén mét dai s6 gia ti va cdc gid tri dai dién
cia thang diém 10 nhw trén. Khi @6, ton tai mot dnh wa dinh heong sao cho gid tri dinh
leong cia nhan ngoén ngt trong thang diém ngon ngt xap xi véi gid tri dai dién twong ing
cia thang diém 10.
Chitng minh. Gia tri dinh lrong cia cdc nhan ngon ngtr dwoce tinh theo Pinh nghia 1.2, ching
ta can chi ra ton tai ham dinh lrong thod man hé cic rang buoc sau:

v(EK) = v(K) — fm(VK) — fm(EK) + afm(EK) = v(K) — p(V)fm(K) — 3 x
w(E)fm(K) =~ 0,05

(twong ing véi diem 0,5 trong thang diem 10)

v(VEK)=v(K)— fm(VK)+afm(VK) =v(K) — 3 x w(V)fm(K) =~ 0,15

v(InK) =v(K)+ fm(InK) — afm(InK) = v(K) + fu(In) fm(K) ~ 0,35

(LK) = v(K) + fm(InK) + fm(LK) — afm(LK) = v(K) + p(In)fm(K) + 8 x
w(L)fm(K) ~ 0,45

Mot cach twong tu, ta cé

o(LT) = o(T) — p(In) fm(T) — B x u(L) fm(T) = 0,55

v(InT) =v(T) — B x p(In)fm(T) ~ 0,65 (2-0)

v(VT) =ov(T)+ B x (V) fm(T) ~ 0,85

V(ET)=v(T) + p(V) fm(T)+ B x p(E) fm(T) ~ 0,95

Ta ¢6 hé phuong trinh xap xi

(V) = 8 x () ~ 2 2L

0,15 — o(K)

0,35 — v(K)
s (K)
p(In) + B x p(L) =~ W

Do tinh déi xtrng cia dai s6 gia tir, mot cdch doi ngau ta c¢6 hé phwong trinh

B x p(In) ~
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0,55 —(T)
—p(R) — B x p(L) ~ fT(T)
—wv

ﬁ X M( ) ~ fm(TO) . (T)

(V) + B x p(E) ~ (D)
Ngoai ra, theo tinh chat lirgng héa cia dai s6 gia tir, ching ta con cé
v(K)+o(T) =1
u(V) + w(E) = o (2-3)
() + (L) = 5
at+ =1

Néu xem céc ddu xdp xi 1a dang thirc, hé phwong trinh (2-1), (2-2) va (2-3) 1a mot hé bac
2 va do dé 1a mot bai todn khé. Trong diéu kién thong tin mor, chiing ta sé tim céch gidi xap
xi hé nay, theo muc tiéu da de cap & trén.

Trurde hét ta thay rang céc vé trai cia (2-1) va (2-2) timg cdp ddi nhau. Do dé ta c6

0,55 —0(T) 0,45 — v(K)
fm(T) 7 fm(K)

0, 65 —o(T) _ 0,35 v(K)
fm(T) fm(K)

0,85 —v(T) _ 0,15 v(K)
fm(T) 7 fm(K)
0, 95 o(T) 0,05 - v(K)
fm(@) T fm(K)
Hay ta c6

0,45—-v(K) 0,35—-v(K) 0,15—-v(K) 0,06—v(K) fm(K)
0,55 —o(T)  0,65—0(T)  0,85—0(T)  0,95—0(T)  fm(T)

Nhin chung, fm(K) # fm(T). Trong truong hop thang diém trén ta c6 fm(K) =
fm(T) = 0,5 va do d6 hé thitc nay chi ra rang c6 thé chon cic gid tri v(K) va v(T) la tam
twong trng cua khoang (0, 05;0,45) va (0,55;0,95), nghia la v(K) = 2,5 vav(T) =17,5.

Theo Pinh nghia 1.2, dé xac dinh 4nh xa ngir nghia ta can tinh cac tham s6 u(V'), u(E), u(In)
va p(L) v6i cée rang bude (2-3). Dura vao hé phuong trinh xap xi (2-0), ta ¢6

0,55 — v(LT) = 0,55 — 0,75+ 0, 5(In) + 0,5 x 8 x (L)
= 0,55— (0,5+0,5x (1— ) x u(L))(tinh theo dau mit 0,5)
=0,05-0,5x (1— ) x u(L) < 0,025.

Hay ta c6
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0,05

L 2—4
W) > 1 (2-4)
Mot céch twong tu, dua vao hé (2-0), ta cing thu duoc
0,15
p(In) > ——, (2-5)
5
0,15
E ’ 2—-6
u(B) > 222, (2-6)
0,15
E . 2—-7
u(p) > 42 (2-7)

LAy tong theo vé& cta (2-4), (2-5) va tir dang thirc p(In) + p(L) = B trong (2-3), ta thu dwoc
(1-83)x3?>0,15x (1—8)+0,05x 3,

hay,
B2 —32-0,1x6+0,15<0. (2-18)

Gidi bat phwong trinh (2-8) véi 0 < 3 < 1 ta thu dwoc mién nghiém 0,434 < 8 < 0, 9356.
Tuwong tu, tir (2-6) va (2-7) ta thu dwoc

B —282+1,1x8—0,15> 0. (2-9)

Gidi bat phwong trinh (2-9) ta thu dwgc mién nghiém 0,2 < 8 < 0,62. K&t hop ca hai
mién nghiém ta thu dwoc

0,434 < < 0,62. (2 - 10)

Véi 3 thod man (2-10), hé (2-0), (2-1), (2-2), (2-3) sé c6 nghiém vi nhw vay ton tai ham
dinh lwgng nhw trong dinh ly.
Vi du ta chon a = 8 = 0,5. Khi d6, dya vao (2-4) — (2-7) ta c¢6 thé chon u(In) = u(V) =
0,35 con u(L) = u(E) = 0, 15. Kiem chimg lai ta thay:
V(EK) = o(K) = p(V) fm(K) = B x u(E) fm(K)
=0,25-0,35%0,5—0,5x 0,15 x 0,5 =0,0375 2~ 0,05 (sai s3 < 0,025).
W(VE) = o(K) ~  x p(V) f(K)
= 0,25 0,5(0,35(0,5=0,1625 ~ 0, 15
o(InK) = o(K) + 6 % pu(In) fra(K)
—0,2540,5x0,35% 0,5 =0, 3375 ~ 0, 35
o(LEK) = o(K) + p(In) fm(K) + B x p(L) fm(K)
—0,2540,35% 0,5+ 0,5x 0,15 x 0,5 = 0,4625 ~ 0, 45
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o(LT) = v(T) — pu(In) fm(T) = B x p(L) fm(T)
=0, 750,35 x 0,50,5x 0,15 x 0,5 =0, 5375 ~ 0,55
o(InT) = o(T) — B x p(In) fm(T)
= 0,750,5 % 0,35 x 0,5 =0, 6625 ~ 0, 65
o(VT) = o(T) + B x (V) fm(T)
—=0,75+0,5% 0,35x 0,5 =0, 8375 ~ 0,85
o(ET) = o(T) + (V) fm(T) + 8 x w(E) fm(T)
=0,75+0,35 % 0,54+0,5 x 0,15 x 0,5 = 0,9625 ~ 0, 95.

DPinh Iy duoc chitng minh. [ |

3. XAY DUNG THANG PIEM PANH GIA

Trén co s& két qua nghién ciru trong Muc 2, trong muc nay ching ta xem xét viéc xay
dung thang diém ngén ngt, phirong phap lirong héa chuyén két quid danh gid theo thang
diém ngdn ngir ve thang diem 10 va ching to bang thwc nghiém rang né cé thé thay thé
phurrong phap dénh giéd bang thang diém s6.

Muc tiéu cia viéc nghién ciru nham dénh gid co s& khoa hoc ciia phwong phép méi va
khong di vao chi tiét, mic du trong thire tién ching toi dang xay dung mot phan mém dua
trén phirong phap nay dé dwra vao st dung trong danh gid két qua rén luyén cia sinh vién
Truong Pai hoc Giao thong Van tai trong thoi gian téi.

Viéc ddnh gid két qua rén luyén sinh vién dua trén mot phiéu ddnh gia va lay v kién cia
tat ca sinh vién trong lép hoc. Phicu dénh gid gom 5 tiéu chuan TC;, i = 1, ..., 5, va mdi tiéu
chuan dwoc dédnh gid vao céc tiéu chi con. Tong cong cé 22 tiéu chi con. Thay bang viéc cho
diém, ta dwa ra phiéu danh gid twong tw, chi thém 10 cot twong tng véi 10 nhan cda thang
diém ngon ngir. Thay vi cho diém, nhirng ngudi danh gid sé giéng theo tiéu chuan danh dau
vao ¢ot véi nhan ngoén ngtr phit hop véi ¥ kién cida ho (Bang 1). Viéc nay cung thuan tién
néu str dung mdy scaner doc phiéu, hoac ddnh diu truc ti€p trén man hinh.

Theo quy dinh, két qua ddnh gid phai dwra vé thang diém 100 va xép loai. K&t qua trinh
bay trong Muc 2 bdo dam rang ta luoén cé dirgc mot anh xa dinh hrong véi do chinh xéc du
chap nhan dwoc dé chuyén céc ddnh gid bang nhan ngdn ngit vé thang diém 10 hay 100. Qué
trinh dénh gi4 tan dung dwoc wu diém st dung nhan ngoén ngir nhw da phéan tich trong Muc
1.

Tuy nhién, d€ c¢6 mot so s& thue tién thuyét phuc, cdc tham sé ciia dnh xa dinh lwrong
dai s6 gia tir can dwoc thich nghi hay “t6i wu héa”, phit hop véi mot thire tién danh gid cia
mot truong, bdi vi qué trinh ddnh gid 1o rang cé tinh lich sir, phdn 4nh mot quan diém chat
lwrong veé ren luyén. Vi vay, cdc tham so can dwoc hiéu chinh theo mot tap s6 liéu phiéu ddanh
gid thure tién theo phirong phép cii va méi.
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BQ GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TR-UONG PAI HQC GTVT Poc 1ap - Ty do - Hanh phiic

PHIEU PANH GIA KET QUA REN LUYEN CUA SINH VIEN

Ho va tén: L& Trén Hién MSV: 0503110
Lép: Co khi 6td Phap — K46 Khoa: Co khi
Nam hoc: 2006/2007
Tiéu chuén EC |vCc |C [RC |LC (W (LD [RD D VD | ED | Ghichu
TC1.1 x
TC1.2 X
TC1 TC1.3 X
(30) TC1.4 X
TC1.5 x
Téng
TC2.1 x
TC2.2 x
TC2 TC2.3 X
25) TC2.4 X
TC2.5 x
Téng
TC3.1 x
TC3.2 x
(ngf TC3.3 x
TC3.4 x
Téng
TC4.1 x
TC4.2 x
TC4.3 x
(Tlg;' TC4.4 x
TC4.5 x
TC4.6 x
Téng
TC5.1 x
(Tlg)s TC5.2 X
Téng
TONG
Bang 1

Pé x4c dinh mot bo tham s6 cho ham dinh lirong cia cc dai s gia tir twong ng véi 22
tiéu chi ddnh gid con, ta sir dung gidi thuat di truyén. Bai todn toi wu doi véi van dé ddanh
gi4 tap cdc ddi twong trong mot ng dung nao d6 (j dwoc phat bieu mot céch tong quat nhuwr
sau:

Xét mot tap cac doi twong O biéu thi qua cdc phiu dénh gid véi m chi tieu A;, moi chi
tiéu dwoc gan véi mot khodng s6 thire hay thang diém Dj;, va mot ham dinh lwong ¢; v&i
cac tham s6 a1, o, ..., g, 05, tirong tng la cac do do tinh mo cia k; gia tir va cia gia
tri ngoén nglr nguyén thiy, cia dai s gia tir A;, j = 1,...,m. Tuong tu, thu thap mot tap
phiéu dédnh gid bang thang diém ngon ngir vé cling céc doi twong trong O. Ky hiéu dj(o) va
©j(0), 0 € O, twong tmg 1a diém ghi trong phiéu ddnh gis theo thang diém truyén théng va
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diém trong phiéu dénh gié theo thang diém ngon ngir ciia doi twong o theo chi tiéu Aj.

Hay x4c dinh céc bo tham s6 cua ¢, sao cho ta c6

F(ajlaaj27 "'7ajkj7 9]) = Z |<P](0) - d](o)l — min
0eQ

vGi céc rang bugc sau: 3,5 < 0; < 6,5, j=1,2,..m, > a;;=1,0,4>a;>0,1,i=
1<i<k;
1,2,..,kj j=1,2,...,m.

Céc rang buoc bat dang thitc trong (2) dwge dit ra dé phit hop véi ngir nghia trire quan
clia céc thang diém ngon ngir. Chang han, vi tong do do tinh md cia hai gid tri ngon ngir
nguyén thiy bang 1, bt dang thic 3,5 < 6; < 6,5 ¢6 ¥ nghia: ngir nghia cia gid tri nay
khong qué 1an 4t nglr nghia cia gié tri kia.

Ta str dung gidi thuat GA s6 thuc v6i quan thé cc cé thé dwoc ma héa nhw sau
(0411, Q12y ooy A feq s 91; ey A1y A2y voey Ak s Hm),

trong d6 (a1, o, ..., ik, Om) 12 t€ bao thit j v6i kj + 1 nhiém sac thé.

Chiing toi st dung céc todn tir di truyén thong dung cho ma héa sé thue nhw lai ghép
don gian, lai ghép s6 hoc don gidn, lai ghép s6 hoc toan thé (whole arithmetical crossover),
todn tir Aot bién déu va khong déu (uniform va non-uniform).

Ung dung gidi thuat nay vio bai todn xay dung phiéu dénh gid két qua rén luyén cia
sinh vién bang thang diém ngoén ngit, ching t6i 1dy ngau nhién 100 phiéu ddnh gid vé sinh
vién thu thap phiéu dénh gid d6i véi 100 sinh vién nay dé tim céc tham s6 t6i wu thich hop
véi thiye té danh gid dwge phan anh trong 100 phiéu danh gia theo thang diém truyén thong.

Sau khi cho chay gidi thuat 5 Ian, két qud kha 6n dinh va quan trong hon la do léch so
véi diem dédnh gid theo phirong phap truyen thong 1 chap nhan dwoc. Do giéi han vé khong
gian bai béo, chiing t6i chi dwra ra két qua chay & Ian thit 5 trong Bang 2. Diém sai léch trung
binh gitra céc gia tri thure té vdi gid tri trong img qua ham dinh hrgng cia tirng tiéu chi dwoc
thé hién & cot Fmin trong bang két qua cia 5 lan chay d6i véi ca 22 chi tiéu déu nhd hon
0,5%. O day: Muyl, Muy2, Muy3, Muy4, [an lwot 1a cic tham s6 w(L), p(In), W(V), n(E).

Cudi moi nam hoc, moi sinh vién phai c6 két qua ddnh gid rén luyén cia minh. Két qua
nay dua trén tong hop cia két qud danh gid theo 22 tiéu chi. Moi tiéu chi ¢6 thang diém
dénh gid twong tng trong thang diém 100. Cin cit ndi dung tirng tiéu chi va ban than ren
luyén cta sinh vién, cdc thanh vién trong hoi dong ( trong 16p) sé cho diém. Céc diém nay
durge cho dudi dang dinh tinh, tirc 14 nhirng nhan xét bang ngén ngtr. Nho ham dinh lrong
trong dai s6 gia tir, cdc diém dinh tinh sé dwoc chuyén sang diém s6 trén doan [0,1], sau dé
quy ra thang diém 100.
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Chuong trinh xir ly viéc danh gii két qua rén luyén cia sinh vién

Bdng 2. Két qud lan chay thi 5

[ Malc [ huy 1 [ hluy2 [ Muy3 [ luyd [ WY [ Fmin

0.4762052 01734943 01817578 0.16863597 0.6497024 0.0110985
12 0.49458 0.1190552 0.2637415 01226192 0.6136392 0.01764057
13 0.4948605 0.02351469 0.4409354 0.04028916 0.5187755 0.01863365
14 0.4730037 0.1734943 0.3143954 0.03910661 0646495 0.007633252
15 0.3925032 0.2173503 0.3392187 0.05092776 06098535 0.009213793
21 0.4994263 0.1479003 0.1135134 0.23916 0.6473266 0.01204756
22 0.4839414 01652117 0.1795361 0.1713108 0.6491531  0.008754331
23 0.49635 0.1536362 0.1458747 0.204139 0.6499863 0.01265575
24 0.4932677 0.1544434 0.1556724 0.1964165 0.6477111 0.01760483
25 0.4955571 0.15275585 0.2306599 0.1208572 064534258  0.008953905
)l 0.4856443 0.06945065 0.4398428  0.005062222 0555095  0.0068115351
32 0.4980224 0.05627 143 0.3865705 0.05913862 05542939 0.008852711
33 0.476434 0.1732364 0.3080791 0.04125053 0.6496704 0.01128713
34 0.4833799 0.03453955 0.3541848 0.12785958 0.5179194 0.01062221
41 0.4963925 0.1505539 01852735 01677798 06469467 0.008260943
42 0.4410636 0.1989341 0.1241947 0.2358076 0.6399977 0.01142056
43 0.4992615 0.14786357 01307195 0.2221553 06471262  0.007742018
44 0.4703914 0177457 0.2458701 0.1062814 06473484  0.009843421
45 0.4903655 0.1594804 01885113 01612398 0.64954589  0.008009471
46 0.4272959 022211687 0.3173434 0.03323799 0.6494 186 0.01141194
51 0.4199655 0.1673256 0.2917632 01208577 055728591  0.008406318
52 0.1846653 0.4461364 0.2431418 0.1260525 06308057 0.003676164

Dau vao: Bang diém cho bang dinh tinh cia 100 sinh vién dwéi dang Bang 1.

béu ra:

+ 22 bo tham s6, moi bo ¢6 dang (Muy1, Muy?2, Muy3, Muy4, W) Ian lwot 1a céc gid tri tham
$6 u(L), pu(In), u(V), w(E), w phtt hop nhat cho ham dinh lwgng ngir nghia trong dai s6 gia
tir biéu thi mién gid tri dinh tinh cta céc tiéu chi twong ng trong 22 tiéu chi.

+ Béang diém bang dinh Iwrong cia céc sinh vién khi cé bang diém dau vao dwéi dang dinh
tinh.

4. KET LUAN

Bai bdo da dwra ra mot co s& phuwong phap dédnh gid bang nhan ngodn ngir va 4p dung vao
bai to4n thuc tién von rat thd cong va phire tap dé la: ddnh gid két qud rén luyén cia sinh
vién hién nay (dénh gid mot sinh vién phai thong qua viéc cho diém 22 tiéu chi). Trén co s&
phuong phép, nho s ho tro clia gidi thuat di truyeén, ching t6i da xay dung dwoc chwong
trinh trr dong danh gid két qud rén luyén cia sinh vién truong Pai hoc Giao thong Van tai.
Hiéu qua clia phwong phép sé duwroc kiem chirng trong viéc ép dung vao viéc danh gia trong
nam hoc 2007-2008. Tuy nhién, budc dau ching toi thay két qud twong doi kha quan qua
thir nghiém trén bo mau 100 sinh vién.
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