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An analysis of satisfaction index on computer education of
university based on Fuzzy Decision Making Method

Kyung—-Hyun Ryu*, Byung—Kon Hwangﬁ

ABSTRACT

In Information age, The academic liberal art computer education course set up goals to promote

computer literacy and develop the ability to cope with changes in information society and improve
productivity and national competitiveness. In this paper, we analyze on discovering of decisive variable
and satisfaction index to have a influence on computer education on university students. As a
preprocessing course, the proposed method selects optimum variable using correlation based feature
selection(CFS) of machine learning tool based on Java and we calculate weighted value for each variable
and then, we generate the optimal variable using weighted value based on fuzzy decision making method.
we proposed Fuzzy decision making method in analysis of the academic liberal art computer education
satisfaction index data and checked the accuracy of the satisfaction evaluation by using recall and

precision.

Key words: Fuzzy decision-making method(3H A JAFEA W), weighted value(7}&3]), correlation
based feature selection(“d#oll 2]3F EAAd)
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Triangular (z: 1, m,u): R— [0,1] & &3 7o}
0, <l
(x=0/(m—=1), 1<z<m

Triangular (z : 1, m,u)=
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0, T >u

(9] 211004 13w Z+2 H A2 49] 815
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E 4. MoiH @Y
el al a2 a3 a4 ab ab a7 a8 a9 al0 all al?
al 1 5 7 1/3 1/3 1/3 5 7 7 1/9 1/3 5
a2 1/5 1 5 1/9 1/7 1/5 5 1/3 1/5 1/3 1/3 1/3
a3 1/7 1/5 1 1 1/3 1/3 1/5 1 1 1 1/7 1/9
a4 3 9 1 1 5 5 1/3 7 5 3 1/3 1/3
ab 3 7 3 1/5 1 5 1/3 3 3 3 1/5 5
ab 3 5 3 1/5 1/5 1 1/3 5 1/3 3 1 1
a7l 1/5 1/5 5 3 3 3 1 9 7 5 7 7
a8 1/7 3 1 1/7 1/3 1/5 1/9 1 1/3 1/3 1/3 1/3
a9 1/7 5 1 1/5 1/3 3 1/7 3 1 5 1 1
al0 9 3 1 1/3 1/3 1/3 1/5 3 1/5 1 1 1
all 3 3 7 3 5 1 1/7 3 1 1 1 9
al?2 1/5 3 9 3 1/5 1 1/7 3 1 1 1/9 1
33 Zt Holo| WX|JISX| Al A 20 Gulg9] Fol 19 qE
A 1 A Ee] 7 g9 A ALt ® 7 GHE9 gto] 19 FES wEY 52,5
E 5t Auag g 7 del AE AdAT. 4 G LSS 4 9dz A8 oz 4 @
w4 BERRQIR] v, 9h v Abole] Zhe e roEm A agel 7t duge )
BT 51 4] BDE AMEat] Arulaade) 2 Jb 191 A2e PBL vhed
oo A= 5 )
E*OJ ?}74] = 7:1]}1\_].'01'04 L]'E]'ﬂl:} 82”- thj } ij=1,n (3.2)
n o
sl]v:i;u i , i=1,n (3.1
oA 3: 7F el tig Far ALt
I 5 MCHH|maizo| 2+ oo 7t 3 82 Zt dd tigh HaS ARSI 53, = 2
- - 33l I3} wsolR A=e Pl sl 7 Pz
Uy 1 U9 Uy B ae At
R S Lo 52,
' : : s3,= 1 i=1n (3.3)
Un unl un? 1 n
g9 sHA) sl s, sl
B 6 ZH o 4
Hel al a2 a3 ad ab ab a7 a8 a9 al0 all al2
al 1 5 7 1/3 1/3 1/3 5 7 7 1/9 1/3 5
a2 1/5 1 5 1/9 1/7 1/5 5 1/3 1/5 1/3 1/3 1/3
a3 1/7 1/5 1 1 1/3 1/3 1/5 1 1 1 1/7 1/9
a4 3 9 1 1 5 5 1/3 7 5 3 1/3 1/3
ab 3 7 3 1/5 1 5 1/3 3 3 3 1/5 5
ab 3 5 3 1/5 1/5 1 1/3 5 1/3 3 1 1
a7l 1/5 1/5 5 3 3 3 1 9 7 5 7 7
a8 1/7 3 1 1/7 1/3 1/5 1/9 1 1/3 1/3 1/3 1/3
a9 1/7 5 1 1/5 1/3 3 1/7 3 1 5 1 1
al0 9 3 1 1/3 1/3 1/3 1/5 3 1/5 1 1 1
all 3 3 7 3 5 1 1/7 3 1 1 1 9
al2 1/5 3 9 3 1/5 1 1/7 3 1 1 1/9 1
a3 23.02 | 4440 | 44.00 | 1251 16.19 | 20.39 | 1292 | 4533 | 27.06 | 23.77 | 1277 | 30.77




E 7. @ulas gol 12l 94 AA QosE ek UgEe] Aot Bdd
W [ o [ - ] o RALNE BB F ASS T 5 ATk
vy 52, 521, 52,
Vg 529 5299 52y, 34 84557t
; 5 - 2 Agol e 2009 ) AEAS] 2AY et 7
Y S4pn1 S2p9 S2nn - - -
RS 1 1 1 FHLS SR 7 BEEE A58 Hshe
HAAo=E AlgH e AdEY AEUEE A5AR
= 8 2t 3ol it YR 2 AR A3
Uy ) U, By Hit i(Tp) E(TP)[
v, s2, 521, 52, 53, A= x100  AEE=E x 100 (3.4)
(NT)
Uy 52491 5249 524, s3, ,:Zu ‘ z;(TN):
: . : : 21 (3.4) A (ND); (number of total i)& igh= 3l
v, 52,4 52, 52, 83, 9 s AEEHDS BER Zos (BE HE B

=)o AA D49 ME, (7P), (true positive i)+ i

ot AFE IS WFE Fo) o] 3 o] AL,

= e (7NV), (total number of )= i e HFH S TH

¥ 9= %783 ¥ 8% o] A rstd 3y Ao T ZY2g BRE A4 929 AFES v
Al 2 (B3)E AHS3ste] 2t R i ghs AlLkete] ¥ 108 AFsHA A" 15070 (v 940, BE
ZF WY Faxd g X E A=A 447), B 1270) 9] A& AR ot}

Ad g WAL A E £HE AHRGS u) E 11 2 BAHE o] &3t TAIE AP o] o
al(FuFET) > ad(FHREA) > all(AH4 & AFH IS = g 37HA] {FH (R, B,
ZH5) > al(8hd) > as(FAF ) > alo(BFS EvS)Eo] AdEy AEUT A BF g
) > al2( A AFHASEF) > a6(AF3F) > a9(H Aes BT 9leS 30T 5 A
Ao =) > g2(8t7) > a3(F3) > a8(FFRH) AFHILE HSHEole= AHglo] FgHoz &
ToZ HriE ATk T3 AL BEFolAe oA (outlier) 2 Al 2tHE]

B =] Atete HA A EAH S FEg A of AR E EFZ YEIST o= F HE 9
gz gk gl HA] AAHFES A A 524} &35 X E BAATGA B 9] ghEo] T
o A=A g FHAR1 Fde] diz Bl B9 A Ze HE L= o] Ay
E 9. 2t violo] ZRTof st JIEA| A& (W: ZEB%|, R2 29l)

al a2 a3 ad ab a6 a7 a8 a9 all all al?2 W R
al 004 | 011 | 016 | 003 | 0.02 | 002 | 039 | 015 | 026 | 0.00 | 003 | 0.16 | 0.11 4

a2 0.01 | 002 | 011 | 0.01 | 001 | 001 | 039 | 001 | 0.01 | 0.01 | 0.03 | 0.01 | 0.05 10

a3 0.01 | 0.00 | 0.02 | 008 | 002 | 002 | 002 | 002 | 004 | 004 | 001 | 000 | 0.02 11

a4 013 | 020 | 002 | 008 | 031 | 025 | 003 | 015 | 018 | 013 | 003 | 0.01 | 0.13 2

ab 013 | 016 | 0.07 | 002 | 006 | 025 | 003 | 007 | 011 | 013 | 002 | 0.16 | 0.10 5

ab 013 | 011 | 007 | 002 | 001 | 005 | 003 | 011 | 001 | 013 | 0.08 | 0.03 | 0.06 8

a’ 0.01 | 000 | 0.11 | 024 | 019 | 015 | 0.08 | 020 | 026 | 0.21 | 055 | 023 | 0.18 1

a8 0.01 | 007 | 002 | 001 | 002 | 001 | 001 | 002 | 001 | 001 | 003 | 0.01 | 0.02 12

a9 0.01 | 011 | 002 | 0.02 | 002 | 015 | 0.01 | 007 | 0.04 | 021 | 0.08 | 0.03 | 0.06

ald0 | 039 | 0.07 | 0.02 | 0.03 | 0.02 | 0.02 | 0.02 | 0.07 | 0.01 | 0.04 | 0.08 | 0.03 | 0.07

all | 013 | 0.07 | 016 | 0.24 | 031 | 005 | 0.01 | 0.07 | 0.04 | 0.04 | 0.08 | 0.29 | 0.12

N | W[ |©

al2 | 0.01 | 0.07 | 020 | 024 | 0.01 | 0.05 | 0.01 | 0.07 | 0.04 | 0.04 | 0.01 | 0.03 | 0.06

1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
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E 10. 150742 MEXIZ

M
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il
HI

N 2=
3 Gl=s BT s | SR
W= 93 1 94
i 2 42 44
B 2 10 12
A 95 45 10 150
E 1. 1507H2| AI=0fl CHEt AFEI WS PEEe| d5X|E
3 A A& ALz
L= 98.93 97.89
2 & 95.45 93.33
i 83.33 100

E 12, 50719 MEX=Z
S ARERF
#3 9% | wg | 29% | 394
e 36 36
nE 2 10 12
B 2 2
=3 38 10 2 50

H 13. 5074 At=Zof| cHEt AFE WS EEEo| HSX|E

#AAdE L ALE AFAAd 2 A/«
X_train=multidata(1:150,4:end);

X _test=multidata(151:200,4:end);

Y _train_G3=multidata(1:150,2);
Y_train_Gb5=multidata(1:150,3);

Y _test_G3=multidata(151:200,2);
Y_test_G5=multidata(151:200,3);

X=X_train; y=Y_train_G3;

Xt=X_test; yt=Y_test_G3;

#/ANPAE 2 ALE H/x

tl=cputime;

model = initlssvm(X,y,’c’,[],[],’RBF_kernel’);
model =

tunelssvm(model,’simplex’,’ crossvalidatelssvm’,{10,’ miscla
ss’},’code_OneVsOne');

model = trainlssvm(model);

Y_01 =simlssvm(model, X);

Y = simlssvm(model, Xt);

t2=cputime;

#ANPAE R HALE FY /x

fprintf(1,” Tuning time %i \n’ t2-t1);
fprintf(1,” Accuracy: %2.2f\n’,100*sum(Y ==yt)/length(yt));
Y_final_G3_01=[(1:150)" Y_train_G3 Y_01];
Y_final G3_02=[(1:50)" Y_test_G3 Y];

# 3 Adg R
= 100 94.74
LR 83.33 100
i 100 100
2 27 JEHAgGAMY /Y S FANA SF
2ol Eolg @ ToA whagt)
2R g FR70 tig 27 g2 3 120 JERAh
3 120 AAE A H f2Hddel BAE AR
2 A E57F € 250 A AlgE AR EF

CFSE 2183ttt Wekael CFSE

=
o
A I2NE =EFozZHN BELAd A7

Zﬁ o

2]z ghs ARl whet rpclel] gk Hrkat
o) ghero] BEsAl AAsE A Rl Wil ¥4
AL o] 83e] WA AFA S v
2 PEZ

32
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