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A study on the analysis of Service Quality attribute using
Fuzzy numbers in Public sector

Seok-Hoon Lee - Yong-Pil Kim - Deok-Gyun Yun

Industrial Engineering, Hanyang University

This paper proposed a new method to evaluate service quality attribute of perceived service quality in public sectors,

using triangle fuzzy numbers and hamming distance. Our method measured the ratio of the expected and perceived service

for the customers' perceived service quality. By using fuzzy numbers, This method not only overcomes linguistic variable

problems but also provides more objective and direct information for service quality attributes. The discrepancy rate be-

tween expected service and perceived service that is perceived service quality is evaluated by hamming distance. To eval-

vate the discrepancy rate from hamming distance, we induced general solutions to compute the intersection area between

two triangle fuzzy numbers and the weak or strong attributes in public sectors are clarified.

Keywords : Service Quality, Fuzzy Number, Hamming Distance
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SN oREs PGS vdstn, ne A4
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2](Hamming distance)”} A}gE ™, A<E£34501 <Y 3>
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(dr:discrepancy rate)->

dimin(p(z), pp(x)), pa(z)]

[ watz)dz
/(HA

dr = d{pg(z
[ wate)ds

)r Py (z)) —

)= pp(z))dz

[ 1 ba(e)=np(a) | dso
_ X

/XIIA(z)dI /qu z)
i ps(z)dz
Xe AnB S””
- =17,
............................................................................................. (/_\_]l 11)
222 49
¢lo) M (linguistic variable)x 1 Zho] Sx}2 FAH

£ o] ohuet UwAel doluh B Feel Qojz
Vel Wgolth AFEY Aot HE e §oiE
AgSEHE aR0] Aushe vk A oE 5 9l
7 wEl AelwsE AAAFoE EAY 9

l

RUS



IX|=E o83t TTFEY MHIL B2 SPEN0 T2t B3 97

<a9g 47 THAY AR P YAE HEE
AAHA 2 S Folu)k

24 e FB
Q) QdolurE ARHY HEz PP 5 9oy
ael AR AU st

~ 1004 W ol A o}zﬂg} zmﬁ 1;!_4
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@ A% Az A B 73S skl Numaly
0\ (1978)e] EAEFA 2A4E FAsch dEETde] o
SUE g4 58 ko] SRt dige] dnbuy d@}Ado] AetE Fot
1.0 > = AN AL Cronbach’s agko] o] A#AA AT ZA
=R ZHHE Y ZAHE agto] 060140 AS AlF4go] vty HAd
T as

o

=2o
AEIN Al E %474 A H3An
3.1. o'_:i:rlgg Cronbach’s o 0.964 0.958

AU AZA £4S BA5l7] Yste] ggdTdAd ElgAde JEEddd Mdedde Asde @A
X3 =y AHENNG ubde] Z=Aol oste A, WEHEAHLS 7 FFo ARo] A F4
duala 9 1976d%e] AYE EARZAdTie  S4% drhd 2 wkdatn ikl did Adwwddel
AL B zEIure) Aol 1970d Ay HE HIoIth & Aol PZB7F AR Auls &
ARRZAATAZ gatoa AEe Axstdu, Az A FAEHAN dSE SN A9} 24 Aels £4
o oF 3/MYTHE ATFA0 AL 20059 ARg wxst I M AAESE ol8FeRM UEHTHE AT
o 10857} B 4% Eon, AdTA= 300 OFATh MEEBAE 2dEMe B A FEe &
o AES wEse] 2077k AR(EFE Qe S RE ATEYRC $AY AdE SAGa sl=
EATALE WEAS faoz Ao AdTax 7 #UsE AL2M BE FESS HAHATFTE oY
WIS Al 2005, AT FHEAH ] oMUz xe o FRBAE JHHZ glojokstn AANE EFEe] ¢
12 1008 ®jE, g4atgch MERESe <@ 2> g W A S AdEsSA dRsta devke KMOogk
o PZBS] SERVQUALAIA #AF 574 Agie] 227)e M Bortlettfox A3d F= A7z dd 29
Aol 43 ABESEA e grhage pys M 2SS <E ook 2ol Figen values 1005 0]
gov) MEAY ATEANH 2AE i@ 5/ gy KMO@O] 062 A3fsha glom Berdeiggd =
< Tk EE fod Aoz BAME spderdAe] FRE

A

Stk EAte] ofgh dree 51~85%= EAHATh

<E 2> MEEs 714
<H 4> QQI¥AM A1}

e lube =8 4 F U &
O A [0 A
59 4 | 4 | Ao, A, A ow aea e et |2 E owa A SRs
e Eigen | & A Bartlett | Eigen | & & Bartlett
A7 A 5 AztEe, nABA, dRr s A KMO KMO
. I e, IR, 9] T value |5 value | value | %2 value
TE g 2 oA 4 N&ER, AR, ZAA
29 2 e7Fe e 584 | 42850 | 60.6 |0.771] 3148 | 1859 | 60.7 [0.704| 546.6
A4 | 4| FAA A, 9, AEAA
— A A | 513059 | 516 [0.840| 5403 | 3.001 | 709 |0.855| 1475.4
T A5 | 2 A, g, ol & o}
© A
Tac | 1 | awde querd % g2 | 4 (3497 68.7 [0.824| 4288 |2.902 | 73.7 0.795| 982.5
;%Tj aAnE | | | quAZAe g3 s BAA | 4[4521| 565 [0.870] 4316 | 2.636 | 73.7 |0.842] 12403
o
AR || AwE R g 54 oapAg | | B4 | S| 2818 ] 68.1 [0.788] 4497 | 2760 | 719 |0.826] 920.6
HEA B4 5| A4, HERH, $EaY 4y § Azl 3 1458 | 742 [0713] 303.01 |2.102 | 85.0 |0.781] 9533
% 2% 30 p = 0.000
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AG Az FAe

1711]0] O] W Ew

he

s 57 Ao FRad FEUF

HA 548 olgstel 7t
2 %49 QAge] BF AW MeRy 34
L EAW % ATA Auz $39 Aol Yt
Aste] 2 Mz S4o] g - testd

= }\é‘ﬂ}'%"[—
of theh t—test®A Az < S>¢b gk BAAD
TS ANG RE Aol BAE T dFart 5
4ol A gor 7 FAeddAE Holrt g A
o2 ASHAY FHA FEAME F AdFay A
o] Y& AHolets #AF7Hdol 714HA Rt &4t
o] TUAo] lon Huzlo] AFME F AF4A
o] A &Adde Aol7t gl AoZ EAHU
<E 5> T ¢i74°| MH|A £F H|w
flc_)fvggﬁaslittyesgf t-test for
QA =1 variances Equality of Means
F Sig t df Sig
ZEA | 21308 | 0000 | 3.422 | 1238 | 0.000
T84
o] Ak * 2541 | 442.18 | 0.011
SRA | 14010 | 0.000 | 3.694 | 1547 | 0.000
A g A
o] &4t * 3464 | 918.64 | 0.000
ZRA 1359 | 0243 | 1172 | 1238 | 0.241
B]-%Aj
o] &4t * 1361 | 12282 | 0.067
LHAL | 13.688 | 0.000 | 2.546 | 1238 | 0.010
gt Al A
o} &4k * 27231 | 618.02 | 0.025
EHA | 0.004 | * 0948 | 0480 | 1547 |* 0.631
A4
ol Fat 0.602 | 1449.6 | 0.546
BEAL 11320 ] 0000 | * 22691 928 | 0.023
dzpass
o] &4k 1767 | 360.34 | 0.078
p < 0.05
32 2 S4EM
32l p<e<m<e, p<e d AT
<ag >3 o] ALY Ayl FA dig 7))k
of JIAFHET & ddtAQd A2 A Ao Mujx &
Aol diste] dutyog EqiEstes HARA, 7UE
7h FEFL E EYXES (A 20), (421, (4 )=

99

d’r:]—s_

area

88 AARAS, AR AHx

£
&9, AWADE 018w AT
2

re,
N 2
'E
3
(i
)

),
7
.
A ool 3
m, EATAY Al A2, A3EAT AATAY Al, A2,
A3, A4, A20%79] 79 B &(dro] azt uT 2o
g8 Mz Edo tg nA

71t Mulzol] tigk B go] E0

ol =2
BE 224 w4l e 4o wAH

1)

<E 6> E9 &§4Y FAMX=

UXIE Mu|A FH

QIXIZL

71| 58 |2
2| 3
(Barea)

ox b

7Ihat Hg |24

A 1{(61.99,73.59,80.95) | (54.22,67.03,75.59) [0.910{ 20 | 9.481

A 2](60.94,73.26,80.88) | (49.56,63.49,73.13) {0.866| 21 | 9.971

A 31 (61.89,74.35,81.61) | (45.92,58.60,68.38) [0.792| 22 | 9.860

A 4] (56.38,67.85,76.28) 1 (50.00,63.57,72.94) [0.932{ 18 | 9.950

A 5] (55.54,68.22,76.86 09741 13 {10.662

A 8| (61.24,74.12,81.85) | (58.25,71.29,79.47) {0.962( 17 110.304

A9 (57.24,69.81,78.03) {0.918| 19 | 9.810

Al0[(56.21,69.87,78.24) | (54.15,68.15,76.82) 10.975| 12 | 11015

Al12] (51.70,64.89,74.02) | (49.83,62.97,72.21) |0.971| 14 |I1.157

)
)
)
)
(53.50,66.46,75.50)
)
)
)
)
)

Al7] (65.05,77.14,83.94) | (62.59,74.58,81.54) [0.967| 15 | 9.444

(50.66,64.06,73.14) 10.986| 11 [11.508

)
)
)
)
)
)
(63.79,76.09,83.41)
)
)
)
)
)

(
A21](51.05,65.20,74.06
(

)
A22](53.54,67.67,76.54) | (51.31,65.20,74.26) (0.964 | 16 |11.497
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<E 7> AS S48 2MX
B 7> A% 594 2an2 Swa= [ s(a)ds
- — Xe ENP (é]' 23)
Y QIXIE Mu|A FE olf | 35 | 2Y b ky n
}g , } T Z7H 22 A = /I 9. (e )dz + /klfL(z)der /k gr(z)dz
1 P URIZL  HIE | |(Bun) | (Sura) | (d7)
A 1{(70.87,82.20,88.29) | (54.00,66.96,75.93) [0.815| 21 | 8.709 | 0.631 | 0.928 a a
( ul ) EAT Aol E &4 A2, AATAALE Al2, AlS,
A 2{(66.94,78.27,85.04) | (49.08,61.40,70.94) [0.787| 22 | 9.052 | 0384 0958 A 19 njo] sEm T ATio] s AW BAMA
A 3[(67.33,78.95,85.75) | (56.77,69.45,77.90) [0.880| 20 | 9.206 | 2781 |0.698 | T}i= <F 8>, <F 9>¢} g}
A 4{(68.34,79.87,86.33) | (62.20,73.95,81.41){0.927| 16 | 8.993 | 4.497 | 0.500
<E 8> E°| &MY BAMX
A 5|(64.11,76.73,83.96) | (57.92,70.52,78.67){0.921| 17 | 9.922 | 5.101 | 0.486 e
A 6[(64.16,76.68,83.85)( (59.01,7143,79.32) [0.933 | 14 | 9.845 | 5.630 | 0.428 N OIX|El MHIA EX 70 | 2= [ 8y
- =7} | 27| X8
A 7/(66.13,78.47,85.47) | (59.87,73.04,80.81) [0.929| 15 | 9.674 | 5358 | 0.446 Y 5oz ol Xl 2t laglas (; ._) (; _) (dITg)
A 8((6324,76.30,83.62) |(57.44,69.87,78.20) [0.920| 18 |10.194 | 5232 | 0.487
A20((54.49,67.72,76.44) | (55.09,67.23,75.85) [0.996| 10 | 10.980 | 10.278 | 0.064
A 9] (68.61,80.07,86.39) | (64.31,76.25,83.38) [0.953| 10 | 8.888 | 5.866 | 0.340 ( )| )
A10{(60.40,73.66,81.54) | (56.22,69.04,77.56) |0.940| 13 |10.568| 6.761 | 0.360
Al11{(63.82,76.48,83.75) | (59.74,72.28,80.24) [0.971 | 12 | 9.965 | 6.543 | 0.343 <E 9> A2 £49Y RFAMXg
A13{(59.35,72.94,80.84) | (56.15,69.16,77.52) [0.951| 11 |10.742| 7.519 | 0.300 =
b ataalll ) = oIxIE A AR
Al14](65.08,77.23,84.08) | (63.06,75.24,82.38){0.975| 9 | 9.501 | 7.763 | 0.183 A 3| 32 XK=
! S| ok eRlg  |HIB 29| (5,,,) | (Suwo) | (dr)
A17|(70.25,81.47,87.44) | (68.93,80.51,86.55) |0.987| 6 | 8.591 | 7.694 | 0.104 ,
A12((59.94,73.26,81.02)| (61.04,73.01,80.58) [1.001] 3 | 10.542 | 9.745 | 0.076
A20|(52.81,65.09,74.10) | (46.30,58.06,67.75)0.895| 19 10.643 | 5.079 | 0.523
( )|« ) A18](60.34,73.51,81.31)[(60.59,72.77,8047)|0.993| 4 |10.485 | 9.679 | 0.077
A21((57.92,71.16,19.52) | (57.18,69.68,77.98) [0.981 | 8 |10.798 | 9.340 | 0.135
A19](56.58,70.00,78.48) | (56.66,69.03,77.43){0.989| 5 | 10.950 | 9.957 | 0.091
A22((56.22,69.10,77.61) | (55.87,67.91,76.33) [0.985| 7 |10.691 | 9.492 | 0.112
a—cutgre] 059w, EAFA A0 £A4L AplA
Ll Al SgeE AR Auls E2el dE - gaq) gige) 7o) ok £40= wolgeld gle
T = 5 S Y . - -
el MRS AL Jld Aulzel HR 2AA g g quize) djst gUAgol v wonw 4
o] = -
& = A AN 2 gn wEEs} osht g% A} Bed S0
g 2 BERED AT A2 8 Az F o)
gto] o] gHESta ) AH|A] dig BEYA &R
g Goma Al vy wvES £Fe] 408 A
"ol AlS, A194:42 B4 A20454 7 ni7kA &2
a4 WHELE i B Eo] ¥ I AAHH|
7} o £4o7 BAHAD.
323 € < D < €3 < D3, & <p2 0‘1 76-1'?‘
A £ P
1 ; f
> x
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