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Foj A, AR mrAdA g el MAFATE RReAE HHE ek
S, o] BATES 93 TR RS &) w507 ANEA o 8A
O~

Rl
T
Lt i R
@ o] A, B23 | b FkE, A7, AFsA 2
iy
b | =, WZEEE AS BA] ] (social marketing), & @ H,
T .
T A8 (n] ) AEEE, Asp(r=A9])
el
A | g | © WA AREA AEAHL @ FIWE WAL, SR,
[e] . . =
o | A1HIZ (professional services), | 742, =78
T
EEAA

A= : Roth, G. J., & Mundial, B. (1987). The private provision of
public services in developing countries. New York: Oxford

University Press.
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71%F, 2008).

2]
=
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1
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ol 3

7 A

AL sl skok 2 ARE 7L RSt

A

A 715 AL SLE. o]l
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2.3 FFMAE ARG Tte] B3 =9

2.3.1 Au|2¥Z2 Hr}

2.3.1.1 AU 2EA 7}l o9

D Mul& F29 Ad

Al R Fofol A ole] b fr@el AAw Avke 11 AAe
DR EHS d] 0ol fi A2t BAK o R FYelats 4 HES
2, Aol o A BE A AHl 2 Fuls) ul@Eo] B

AE AYA Fok(e] A, ok, 2006).
+ $3& A (intangibility), H]#2] A (inseparability), o] 2 A
(heterogeneity) 28 A (perishability)©] Y] 7}4] 548 Zta1 o (L&,

2003 ; 2715, 2010).

« F3 A (intangibility)
FHAHLE 8o E HAY &0 7 A 4 Qe MAHE EAste 54
FSE =

= ATskes gakee] M T o7l 54 5 sy

O FEolgte A2 =y e v = glas ovlety oWk Azt

Hdeahs 2 Abde] ) @Al arzo] A sk =2 A FErt 2o
o]

¢

« U] &2 A (inseparability)
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il 7HE A ]
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Els

2ol o

= 3
T- —

o} 4

« o] A A (heterogeneity)

Aol A 7PaA Q47F Bol 7] wliEd

ol e A

lolgts EA o R AgsE "o A

S

2 Ag @t

Moz ]

7} oo Aririe] ol

)

0

R8s

g AMH|= A T

[e)
T

=
=

2o oy E A upet G 4 k. dE

AH] 29 o] A 7] wheolr),

« 284 (perishability)

F glon Ae

=
=

1
s

AlZro. w2 AT H T, AlE Y]

Al
=2

Eias

of of

29 [

o}

e

E
=
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o] Z& An|

_26_



54 Fag
ngg ez HAE Avgom AW wE wd gl

(intangibility) | = A¥] 27k FO9I7HE Foaom G451 otk
C AR, o, 27 QA Aot
s RATL Al FFol olshorst Fhuh

- A ABALgol B,

H] 2] A
(inseparability)

o]dH | ey

I»

> AlFogg W
(heterogeneity) | « &4 olox FA3L7 317 o Hl,
A2EA o I H A Holal F2 Mu|Aa~E vER AFERRITh

(perishability) |« AjaLZA H#E}= o] o] H},

_l

o

A5 : o] A, ERA o). (2006).377]1 ] AuAEE H7MAE WHAA,

M Madistal S8

ol g M| ~EAe] SHOw &) A FARL A Fue A5
%waﬂﬂﬁmhwﬂﬁ}1%ﬂ%ﬁﬁﬂ¢%ﬂ3@mam@ﬂa%
X E70] obd )4 M¥4é%a%%$a@@%m> . 1999), 3Ll

ol sto] A ztslolzl Aul s EA R A
Berry, 1988). o]¢l X|ZtH &

el gzl ape] Bk
o el Qo1 47149 A o) 5ok Aol (Cromn &
Taylor, 1992), AH] 20l gk 7o) ubAQl s 7heh v =ehal 4 ofs it
(Bitner, 1990).

o ATAE FoE FTHsHAE theol vl AR Lok & gl

AR, AR 2=F AL AH| A7 A 245 FAoln, aujate] AA A 7hE A
ot 7)ehebe] wlael] s AR (&4} 2013)

=4, A Ake] Ak gE gk F3A ool Ak Aejgitt= A
& 39 AFFHART U5 ofgrh(e] B, 2013)

|
N
-
|



A, w2 Aae] AvHE ok Fraake] Brkol7] W s Ash
Aul 2 FFA be] G5 A An) 2o QYA H BrE A LT

Ao (v A, 2014).

A, 2w xke] AAIARQL F7ebr Bk ik e]al A7) A Q) Au| s o
ol ek oz Aj7ho] ZJakgrol] ule} tE‘c‘?P-E e 545 2t v

(Boulding, Drew, Karla, Staelin, & Zeithml, 1993).

2) Au|=FZ 9 FAHLA
AMul=FA A8 gk A= 1980 ool A7t AR ~E4
FES VA= 84807k gk B oR AAEAT(FEE, 2014).
o ShatEo] MUl AEA L] FA R AS Ak} 2™ Gronroos(1984)+ 4l
T, yE-ATA, 780 AR, e TlE, Ha-354 -4, AR
6745 T4 8.4 =, Parasuraman et al.(1985)+= &B[A}7}F 7|d gk A H]
29k A o) Au| s A3} 7he] Afol & Wlnlgh AdtE oA, 84, AT
7hed, 84, o8 R 9%, deA, A=A, kA, el diFk oldl, ¥

1.0 0, O 71

ol

=

o b &

£33 5 1072 AkS: sk
Parasuraman et al.(1988)+= 7|0 43 A A~3E52 9] 10714 &40
4

3t ol &= FAISste] M= T 7]Yhe

fru
w2
T
=
<!
D
(@
>
—
-
AL
=
M
Ak
|
o
N
=4
B
)
ol
e
Y,
H‘i
FU i
=
(i3
_O‘ﬂ
38
D
o\
‘N
S
—
S

71E 10714 9] A8 Ax T 35, 58 2 d4d, g, 288 E T3
of SHo R, AR, Ao gt olal], HL7e S ot TR
gate] A, 384, 214
Ak,

SERVQUAL B2 FE2 AFAEd 93l thkst Auj2 Ao §§
o] gtow, Fd el YA AFE ALy o] gtou, AuaEd 54
TR AR = A7) 9SS Belsta A2 BYS ATty Al
st

Carman(1990)+ AH|=FA ] 54 gHgo) ALEsh= o & 3ld AH|=

of gl Aok shH, PR Aulze] @l Wk Tl Rk



gebal shgdvk(o] 8, 2015). 1L AR A Zbeks AH|AF A Y] T3
S7d0] Zstr] witol ofe] 7hx e S 7ol o, &A= ofe Th

A ARAHE T3l AEE 5AN AR5 AT JAAAG7]FE Alol
SO AnAtel] wrel debA| 7] wjZe] o2 gt 7Hbﬂ% &7l Sl

Carmanel o3 AH|~=FZH ] SHEIo] 7EEArt(o]F3, 2009).

3) MM AEQS 57

Berry, 1985). 7|th—A 3} Edxjo]2& 17 wi53} 113 dAko] glom,
2|27 M| 22 A ES o]8st] A 71die o] & & U= AA A 74H

1 Rk Ax7t A v (Oliver, 1980). ol 7]t
A A (A Z=7g)chd a3k A, A3 g ey =S - (>

e S4H BAA, A3k Aduc e ATl 2AH B
X2, FAY FAAG W AH ) A9 Rulde WSS n Y
29 =

1¢] 4 ERFESHA "tk Aot (Oliver, 1980).
MujaFde] S o gxg U2 7leA FAEEEI Ve
=S| Gronroos(1984)9] 22k A H|2FZ 2 E A H] A~
FAe N7Zhe AoE =438k SERVPERF 249, Avzbe] #)zhe A v)e}
71t)e] 2}o] B o] 83} An|AZT AL ZA5E= SERVQUAL 22 So )

b 2219 =4
Gronroos(1984)= AMu|AZEAL 4| xLe] #ZFE An] A9 7] o) sk A 4]
9] vlug 7 Ayebal JoJshHA] 7154 S (HAAEFA) T V=4 4 (A

TEA) 2 BFSE 23] Au]AE AR dS Jfukeld T o] B, 2009). 7] 4



- O E HFRLAOIM
. olOlx|

. ;-lx_'l

* 17 Needs 2.9 (What) O1E | (How)

[ZH I —-1] GrOonroose] 22 wdl

A& ¢ Gronroos, C. (1984). A service quality model and its marketing
implications. European Journal of marketing, 18(4), 36—44., ¥4

1] (2013) A&,

27k AU AFE

i)
td
)
o

A2 Parasuraman et al.(1988)7} 7f23shk
SERVQUAL E®o] A&o FHLstA ARSHWA 4] o= et
S}A ¥k SERVQUALE D& 57k Mu]|~Fd 291(F7Hd. a4, w34

AR, 730 AR A F-o] 2 S SFAL
3L
™

O

’

0 g
o
2
B
2,
o
i)
~|
i

gk omlso]l AZIEHEA FAE Au|aEd

= =
2009). FHE FUES Zldel e S AANACH, 71554 FA 7]
e}
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(\}) SERVQUALE ™

Auj=F e ek Au|Abe] Frbe Ao 2v|AF AH|AE A7) A
HRE 71 eb AlE B St = Lo Fof g = A 7he] Apolo
THAHlE, 2009). 5, AH H| 220 A] 7] e AH] 2
LIRS R R E= ﬂul'ékuﬂ, o714 7] 17h8 M) B o
MU 2= A e A pol A WS g % u3ar, 7 e A 2ot
| 7}&]1:}(1%1

, 2H| Az} A o] A

.

HE

mim o,

] A

"
2
R

st

N
filo
Lo

)
LM N ol

R

[>

N

N

N
° H

A
A2t Mu|A7F oW AH| Al
2016). =, 7Ithsl MR 27k A 7he A
Aol Z2zow HrES ows)
Parasuraman et al.(1985)+ A H] 2~
SEAL WY F 9lE 970 B
1S Ao, 10719 482

T A2, T

)

[ ot
>
u

fz
kv
B

Mo
o
l{%N

R
o,
o

n{m
N

i
rU 0
J]NA

Q7] S1a) a7k A
AAE A 1079 A2z 74
o A, A8, S

1

ol
&

fo ©
s o

=

o

—_—

[“

[e]
o
A, 2011). :LEWr Q29 ke =

[0 -8] PZBY AMu|~ZAAY

PZBe] Mn]2 R

(1985) (1988)

&
wy | TBE | A 879 e
T 670 -

[$)

(tangibles) | H]




: A multiple—item scale for measuring consumer perc. Journal of
—_ 32 —_

: Parasuraman, A., Zeithaml, V. A., & Berry, L. L. (1988). Servqual
retailing, 64(1), 12., A3 (2015) A&

N B olo ) F | T |
= T | T TR RNE || o
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84y AEE 224 il N
. JIHE B |. MHAER HEIATAY . BYel 53 . JigE B
N . H7M P | 5ZF 24 HSSEE |« AlM
- TAIL R |- FHEH IIE ST MH[A Y3y < SAR QR
£97] F&AIZt Az orE . 297
. ChE 2 . OHE 2
- SM2E =T . oMNAE ET
K| ZHEl AMHA 7| &= MH[~

[ZH 11 -2] SERVQUAL 2499 57}%] G2k

AF& @ Parasuraman, A., Zeithaml, V. A., & Berry, L. L. (1988). Servqual
: A multiple—item scale for measuring consumer perc. Journal of
retailing, 64(1), 12., <A1 (2013) A2A-&.

SERVQUALZEE Al-g-9] AL A, Au] 2o st 2u] o] =] 7}a} 7]
o] 2po]= A AL A 07 Hlwati Beate] AU AEALS o]y G835,
S5, AAFe] SERVQUALRE =4 d=2 ARALe] = A5=0l u|usho]
ApAbe] A i oS BAle] AAEL o] 4 glow A, AH]~Z

2

4 gl Ao ANAFAL s BPR AT 5 ATkl A

2010: Lam, 1994).

(o5

SERVQUALE 22 @A7HA & opeket AH| =32 #a Aol 71324
) SALEAE AT &AL YARE, A2 Fipol mEt AH|AFEL B
B, SAYEES AH| 2 o3 A8t we 24w o]ofet gt} HEgk i)
AR SHER ol A9 SR Fretr] Wit skl 8clEe] B
stal TEEW, AFH AALEE AlFstsd of@ s Hde] A7 ATk



(Fisk, Brow, & Bitner. 1993). &3k 543k Al F-ofo] Mu|A~E2 & AT
A9 sl Aok 9 SAH SRS TSI

<, 2016: Oyewole, 1999).

(th) SERVPERF =%
Cronin & Taylor(1992)% X H] ~E 24 53] 4 7} 7136}04 SERVPERF

2dS Jdstglom, 7]1E SERVQUALRE D] 57 8218 ARg3ste] 4719
mel HSdd o7 Aants &geke] S W<l SERVPERFRHC] B
o} e AuaEA gGrlela FEed o149, 2019).

=, AR 54 Aol tig AujaEd Azl QlojA Vdl= vz A A
Ztel gt 2 QIS AW, 54T A 3ot 7] Aol= A A
Aol A3t wojsto] A7)z anAke] Bmr) dA sl FA3E 7] wiEel A
Hl2F A2 A Al AZE danks SO =R o7t glvka F

t}H(Cronin & Taylor, 1992).
Cronin & Taylor(1992)% [ -9]9} o] SERVQUALE D] 57] 891
2271 o] A 7tel Qs A7 #ho = S48 SERVPERFRE Y
Hlalst7] flate] 4708 AR ARG (A EEFEH, Alg L, lTEHAAT, &
)S gito = AFsrgdri(o] A, 2ol 2006). L A7 SERVQUALRE D
< 27H AJ(HAEFEH, 23)ol| A 7E A3} o] et o, SERVPERF
e BE A elA Afetths A3t vt M agd =g g |
AEAS AUt SERVPERFE o] 5 EA o) u}
¢l Hegls ASstATCdtiA, 2003).

ol
ofs
o
38

zd SERVPERFE. 2 SERVQUALE2
S 570 2 (2270 @5) | 570 A (2270 &5
71hA Ao =7 b3t THA 7]
2e A 33 33—ty




ol
of
i

A ol fr A, o= (1997). Myl F- o gk Febd uF, 7
a

Ay, 31(3—4), 249-283., YA

- MH|AEEH (SERVQUAL) = A1t - 7|Cj
« MH|AZEE (Weighted SERVQUAL) = 7S X| X (&1 - 7|CH)

« MH|AEZ (SERVPERF) = 41t

« MHE|AZE (Weighted SERVPERF) = 7HEX| X 41t

(23 O-3] Mujasd SAYH v

At& @ Cronin Jr, J. J., & Taylor, S. A. (1992). Measuring service quality:
a reexamination and extension. Journal of marketing, 56(3), 55—

68., 712(2016) A&
2.3.1.2 Au|2E2d 2y {84
1970 o] % MAGA HAL} w7tAge] AA} 9] 7o) g w7HEo]

FEAOR F7 WA ol de A HRH ANE PHIE Rolth(
3o 9]

bo2004). EEAQ ARE 2957 A Al 9

)
N

¢

Aol Mds Ao E9eh= Aol ARl Aoz Q1A Irk(uked L, vt
3]9, 2000). =, AW ©egh AH]2 AH] R (consumers) & ¥ o A 3L
(clients)®] #H o= 2] Q129 HES om|algint. ol A e 359
of 2] Fopoll A YEttar glom, 58] ASEA| AR & Foke] A-g-, A5
o] AMu| 2o gt RISVt wlg- T 8% Frh]Ee] Ha Qe v, VI



A e Bofo A Mu| AEAS ojld A sfd3tela S Aol w3k
FA 2 A= Zeithaml, Parasuraman & Berry(1985; 1988; 1990;
1991;1994) ol ol&l o] FAHTH(H-7]1%F, 2004). o] 5o 7Hd3k Au]2EH

54mYe SERVQUAL HERA, WHEE Z35) s Az

(perceptive service)oll A 7] thA 8] 2~ (expected service) S &A| &= HHA1S
sl7] wjitoll P—Eo]& = Gapol&olgt F27|% o, 7L W85 Al
B v guh(dee, 2011).

AR, AR =FALE AR A7F AH| 2 Al o FsHA He WES
Ao R A ojxof gt} Fxol= Au|~e] HE7bsA, ARrUAlA,
o4, 59, AF, ¥, vheA, AA, A, FEA, Aol & 1070
21 9] 347) =S ARESFSl oL, o] % -84 (tangibles), 21 2|4 (reliability ),

-4 (responsiveness), X524 (assurances), &7 (empathy)s 57 2Hd 22

N Tgor FYoeN HAAS SR T Zeithaml et al., 1991).

A, 20| ATE A 2SR wf AR 2o tiel Z]tiskar glow, A
Aoz 7ol o= Fr o=yt Aul A F4 o] ATt "y a9
1= A S5 AryAelAd, A9 43 ol odte] A4, 1L
< 7N E 7o 2 AH| 29 AleAE Hrlstal, AU AE AT e 2o 7]
A e 284 A 2 M H| 25 Hlaske] Frbsks Aol A= X[ ZhE AH| 27}
7l Auj e ARt AU o]BHy oW AL nkSshA

o al

A, Qe ~Fd & e 3&%9] 7\ A Fgre] 2pold) ) wEt
o] gto] &
7

L=
=
1=}
B

U

—P—E (performance —expectation)

gtol 845 AuAFA FEe FolE glolt,

Satisfaction = L (Pi - Ei)
Pi = AHXd1t

[28 MM—4] AH]|~3EAe] P-Eo]&

_36_



25 A (2011). A7 R AN 2] 9 Adag el w3k AT

SERVQUALH =7} 784 o] 5 H &= A o] epd/d v} A= gdo] w3t <
T ol & FaAH| 2o ATkl #ek A7F W E o, H e
EldAl 2 A3} BEsle] Babakus & Boller(1991), Carman(1990), Finn
& Lamb(1991), Z18]3L Lam & Simon(1997)% & stxlEo] $&ATE
A=, o] & B SERVQUALZH 9] efgA 7 A28 A skaltt
(&71%F, 2004).

SERVQUAL HE& &1l A-§o] 7FegtA|o] tis) 47 A4 347}
el 2l o™, Donnelly(1995)+= SERVQUALH E=E 7 d Ao =2 HES &
><1HPZ};‘<1DHM P 20 A& AS AaLeklal, Orwig®t Dan(1997)
RS Aqu|=e] FAA L o o] HLrt ARgEAE F USs

7A94, 2007).
Jo

=

Z]

rlo
\l

d
o,
ol
il
38
E

o] €] &= Journal of Marketing®] AH] =¥ =52 AT AH] X~
Ast, A7)l #& ATE WA AE 28 §HA BFAA AL e s
E o loH, o] SERVQUALH =7t A H| 2o e A8E o Jlas 2
H] gkt

FHuete] T %01]’\14 AR 2E FE =207 o] F o7 AL 2000
d o]% 7 27]9] M= WIHY delMn|aEd RS d8et] T
AMu| 2 FHE S8 A7 FE ol FA e 2000 FRFEE] 3]
2 el FE SA gk =471 A7E 7] AAE AT (S]], 2013)

ol gt TF2 39S Aot T A8 AMA o]ol& FAtele HIZE
FEAH =] FHo] FU3 V|Fom S8E F Utk ZA9 Aol T
Aoz Mu|2 FHol= Zh2he] MUl 27t Fsks 7HA| ¢ 54 Fo] i
7] wj&Eolth(HA A, 2017).

A g FEoll A o] Aul2 izl a2 (client) o]y 33 F-2oll A 9] A
Hl 22 A= AR (citizen) oy =Rl o2 AelR o= 2] #HolA] o] &
i Sl

UZHEES )14 71X (Private value) 24 AH] 25 Alg3sh= 229 o]
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ool 23 rFaL UAIRE, FEFFE] Aol & 7FX|(Public value)7} 5
A Aok AR A aFAe) A RREe aANSE B AT
] Fe7t AR AR SRS wRloly AR HelFX S 3 =
o] g, AL A 7]o7F $AAA] "k

FAEGUE MRES AR A2E Fal A3t 54, 35 & AR
gho] o] FAAX AN FEH-E =4, X, B o3 &2 AL A 7HA 9] w
gho] o] 2jxlth= AollA kol 7} (el d, oA, 20125 M A, 2017).

Parasuraman, Zeithmal & Brryoll ¢]8jA] 7= o}z SERVQUAL =23
O FHA Mo R FFyAu| A Ayt Al W o g A gAst 7
AleE, Ab2] e, FA 8k Foll A de] AREE oA AL /lth. SERVQUAL 2% 9
NS Ao Au| 2 SA4S AsiA AW F5S AL oF skt sk
B7HAE A EAdE, Ao, wEd, He
= AR A ARz tie S EE SAE 5 e 78T B0

tH( Q. 3, 2005).

o
[JO

2.3.1.3 AH|2EFZ H71d &3 HPIF

H71el7] 9l&] oAl kR Ao w

SERVQUAL 232 AH|AEFH &
= U ES AASY Au|=EFd S Hr1sks]

2aa, 2zte) e AP

-LI./

®

T8 2 Ao A= SERVQUAL 24 9] 8ol thell responsiveness
7F A543, 9, WA o=, assurances”’t A, S, RS s o
= empathy7b &3, €874, #4494 5 & 7= s)4ste] AREshs A

o vehy, 94 Fe) AdA TS BA st shte] BAH oz At
= Aol WasthAFd, 2011).

Sl APATE T3 AH8E SERVQUALAF 9] &7t &of
Avzh (2 D-10]19

il
ox
1o,
rot
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[3Z T—-10] &x'H SERVQUALAFYe] B7F9} &0l Ao

S | oale | olak | uleder | a1gs | ols] | ke | Mss

T (2003) | (2000) | (2000) | (2000) | (2000) | (2000) | (2000) | (1999)
A A1
37} gu | B | 2o | FE | FH | AR | A8 | WA
of o CICERIRS 1P e Ll == S 1¥1 PN IS |51 PN DS (€] ENR DS 5] ENR IS F1 PN
AH] 4

Tangibles | 84 | &4 | #4794 799 734 | 728 | A

Reliability | A1=d | A= | A= | A= A= | A= | Al=Rd | e

Responsive | o sy | uposy | gros) | ook | ouby | HRSA) | ukony | heA)

—ness O O [e) O O O H O O H O 1- O 1O O O

Assurances | X3 | S | RS | FRIAF | 2 | B3 | SR RS
Ederd

Empathy | 35 | 354 o1o] T | 3 | 9 | A | ==
)=|

A8 A (2011). A7 RA AN 2] F9A g rtel B3 AT

AgAg- A3, 71 Bo] 2ol o= 34 (tangibles), A1FA
(reliability ), -3 (responsiveness), H.54d (assurances), &7+73 (empathy) 2.
2, 72F 2ol g Bojet ST AA o] =9 A= Zeithaml
o AE FE VIR gL o, ]l A= te gl HoE

o9

o Kang, James & Alexanders (2002)% &)l #n], A)|ZH4 o

S FE AR 52 f3402 Fosa vk
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« 213 A (reliability)
oF&gl A H| g a1 ol A Al-F-shal

A
ok o7l AIZE el AU A5 Al F ks

M2 BAE Rt Wes Fo,

A& Al Aot} (Kang, James &

Hu

o

Alexanders, 2003). 2 A(2000)& 23 F A= AZs] k&g AH g
Pohs T, WA ol Aol et WMol Tjs] ATE 4 AL (2000)
o e 5 QxR oFEE ARk Qo] A 2E A FHE THOR 4
ostoieh. gk Ao sl SfEE Aul 2 AFSHD nA BAE v
‘%%%tﬂ Wee F 4 glov], ofkE Alzke] AH2E Al FEHE oleta &

+ )34 (responsiveness)

5782 ol &AE 71710] mvd e oA 9 A& SHE Aleets
= (Banwet & Datta,2003), Kang, James & Alexanders(2002)+= ©] ¢} ¢ &
of Mu|27t Algd W E o] &Atl Al dHFe s HeAoldtal skl ®

s e SAH R s s

S} s o Z BTHLAE, 2000). WHAH] A o] G2bol] ek RES= AL
M d-eAdl tal] A 717 0] = AAe S A AE
= sEo® HAtH(HAE, 2000).

p
S
(o

2L ok

~N
u
AC)
=
o
X

O

~
=
AN
&
X
(o
fr
=
o
)
rlr
10

=2

o
Oft

+ X 3ZA (assurances)

TS I 59, weA et AL A M| AE dEdhs 5
S HSAo®E B o (Banwet & Datta, 2003), Kang, James &
Alexanders(2002)&= A Aol o] §AtE0] tATS =S 3 AS
7Velith G- A e SHAA AES T AGEAA, 2003), B3 g4
=T e T %4 SE(QAE, 2000)S REA O Byt ARIA
= AR sEH 59, B3Astal A7 Q)

A
= seolgtm gelelm T (AEE, 2011).

op F

N
X g o

A A H] 2

H o
MH 25 AGsh=
+ ¥74d (empathy)
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o2 B 9o (Banwet &

2k e ok 7

I

o]-&=}of
Datta, 2003), Kang, Janes & Alexanders(2002)+= o]-&A]

]

, 2003).

A
H

oH(

—_
fite]

ek

1
s

oA Bl

=T

B!

7

Al A F A7)

2000), AZ71g B AU~ F

O~
E’

Ao Z Hgkow (7

—_
fife)

Hj = <k 7H

Els

o] -&Afell o

Tl M=

A

3k
(A ¢, 2011).

Bkl &

e E!

2.3.2 Av|A& &4 97}

2.3.2.1 584 =9

9 99
R § 84 (efficiency) Al ol o

=
=

ae&i

D

Ho
Ho

Folom, 1980t A%}

2} 2] S

AR A A7 H 5 e,

ol A 9|

==
T

AAWA A3 7t

== IMF&

i

7]

o
HH
el

A

1 AR BN 0] Aot A

o
b R 4

71, 1991).
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o o1e9) ¥
o)

o] B
R S |

Caca Ll E

REVARETA

o] 715 % o] g}, 1edu}
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2000; 23k 2012)0)8ka & o

THAE e

Hup v
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of %k “41, 01&4% 7ledor g&4olgtal g 4 JJtH(Koopmans, 1951).

T3 g8 5 FYES 9 st AMEEE WSl A8
He HES HAasE = e 249 VeAd sHoR, HAHEoR A=
o AUl Zol a&de] A Al 840 v (Scott, 1977).

olgo] & et Jid B Aole vy, AT S 7Y
T ol A '%*38 71eA oulE 7 BE B tid AEo] &S ov
gho)kar & 4= Qltd(Anthony & Dearden(1980).

DA A Rokel QAT 584 Jo1 s S 2
A} S

g &4 (Efficiency) ¥ 3] 2ol =95 += 7l o2 g3 (Effectiveness),
A4 (Productivity ), 7 A3 (Economy) S°] ¢Jom, o]# /fdE& &frte

Z4 v 7199 A3 (Performance)”F T2 Aol st A3} A o] A A Z}o]
HA a3 A= Sl dAE Ndola, A TP S
S T e, A S G Arj 2] HES A% Ao AR &8
& 5ot} Metcalfe & Richards™= &84, AA4, a2de A& [1°
I-5] oF &o] =43}star 9l

S8
AREY =< (AH)AHS
AN A TN
AHZHhEY (Hz2httE
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=
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London: Sage.
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: Metcalf, L., & Richards, S. (1987). Improving public management.
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b &84 +3

TR K1

7H4 ((price) &84 o]}

KeN
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&4 &84 (allocative efficiency)
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213k 34
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Azhe] 2]
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1=
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=
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o3 ¢}

7= ol B7bs
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o
AHS

b A ske] A

3
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7l

o] NS Y AoR A o] &g

2k, 2012).

SIREJEPREE:

MIGERES

Aol 2 g5

Kaldor—Hicks

182 e

=3k 2012). oA

H)go] 1Rt} ) oja}

& Kaldor—Hicks 7]

%k, 2012).
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(e}
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Z3hehe
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[e]

ey

a84deX
tH( Q. AL, 2006).

g 7%

NHEG AREF2) glo] o 2%2] Akt
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=

473471 7]
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(Leibenstein, 1966). T3k F9]
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284S 29 &84 (operational efficiency) ©]

v A4 &84 (static efficiency)o]2}ar

W

—_
"o

ﬂo
W

—_
fife)

ANAM seld &&4 (dynamic efficiency)o|

F 54 (adaptive efficiency)©] 2}

il

ol

U} (Metcalfe & Richards, 1987). &&o] o] & 7} &

ﬂo
W

Jl
-

a&49 A4

A
-—
T—

@ £ dTolA A&

N A AFA A G2 (DMU: Deision—Making Unit)

1717w ol k.

R

Z

¢+

L

;OE
B
27

Rosen(1993)¢l] ¢]s}
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2000).
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i 288 o]

A e g
4ol o5

o
=
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138 F=AH H(reference group)©| &

o

’

™
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&84 (absolute efficiency )<

Z

4 5747149 1

(h 5&
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iy

iy

R8s

& Lovell(1993)% % 7}

9)tH(Kendrick, 1961). &=

—_
fife)

peol Bzt A A AL BAHOR FHo]

R

7FHs %t ZA-$-oltk(Lovell, 1993). 9]
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: Lovell, C. A. Knox(1993). Production Frontiers and Productive

A5

Efficiency. Oxford: Oxford University Press.

2.3.2.2 A5 €A B4

1) H]8H ¥4 (CBA) 1] &E4

!
el
or
B

A 5] 183

o8] Lol gJomz AH] A9

(CBA:Cost Benifit Analysis)

shojof

=]
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]
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1
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SHA7Y Qo 1g]ar v EE
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3) DEAS} FEAHEX(SFA)

] SFAE= AAF
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)
S
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=
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T
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thell 8
71e 3 At o
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§ol| How
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2012).

(Linear Programing: LP)3E| & 4

AEAE

DEA+=

o F4(M&

s715 o)) w

)l "l SFA=
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Al e

S}
=]

B

1
s

el

F|ofof
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o

%k, 2012).
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=
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=
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A| (aggregation problem)
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2.3.2.3 DEAS o] &% &4 24

1) A2ESEH(DEAS 99

AR A o] A dol] sl A HIME sly] f1g HEA 284
=S HH el DEA(Data Envelopment Analysis)+= Farrellol] &l 7|&4 &
e 57437 flste] o] HATH FAEHRI 7} B = APEAA S R] (Decision

Making Unit : DMU)E Foll A WA HA} A3+ (the best practice unit)
= AAsta AdR Hgd A ek vlalste] BE DMUS9] oA Z&4
S SA37] Y3 AFAZ7IHS gt (Farrell, 1957). 3, Charnes,

Cooper and Rhodes(1978)% 3he] AFEE8 S48 Farrelld] 23 -& H]

¢ W}@ﬁwg— RS FaEH a2

filo ru
e
oo
_O‘ﬂ
&

>,
=

3

kol
o

2, o
|\

2,

DEAR & 1"% Er?&%% 7HAAL B AbEes Arteivis 5% AR
Eﬂﬂ dHA A A, FA kEe BAE Ve

Faol M BRG] Y

37] of el e %011

= *346}—57} 7H = lem, Fo13 A9
o} M2 Hluste] ZF DMUE H7lshs o)
A GA F 2L T2 APFa &
242 Ao ® 2 DMUC tiste] €gle] FolRIAE &

a

ZS!

S utgo g 9o g84 A 1o 427 9t} o]H 507 DEAR
a T

2) DMUY| 72293 71ed a&4de S8
DEA®] 713 2@ & o3} 2tk DEARFA 4 d)4de] ¥ DMUE
o/l ki 7bgstkar, 2 DMUj (j=1,2,3,n)% & 59 9 AEFES

M3 glom, mAle] FYME Xj=(xlj x2j,~, xn))>02 AHg3ke] p7l<]

_52_



™

J

dE= NE Y] =(y1iy2) o ymp)>0S 7P RTHEA 2], 2005). o] W &
A A

=
Ao s 7 DMUk (k=1,2,--n)°] gt &84S F4317] g o
24 (primal model)g 't =& (dual model) 0.2 A3 7| &S 23}

ol AAskd = AvH(FAA 9, 2005).

M)
o

Minimize ©

Subject to Z XjNj + Oxk = 0
i=1
3 Xinje &> yk
i=1

M A< U

A=0 and 6=0

o] 7] 4] xk ¥ DMUk ¢ m¥E F¢] 8 40]3l yk & DMUK <] p#lH
AEE olw A= ndlH | it FoHE THEAE, 9 AdA kA
o] DMU®| &5 n7le] DMUR 99| A4tghs 3} vlalsto] -shal k(s
A4 9], 2005). 3 A O AREE B Asr] S8 o]&F = A9
S5kl gisl shek(L), (U)o = A gkt 9 AollA A3 (6%, hx)ell
A Bx=10]aL w3 BE HAT o tiste] sx7F Xk —Xh==00]At sy 7} Y
M—Yk=0%1 739, kA DMUT &% so= Ay il o]9 9] A9
£4¢ AoR AdsiH, sx¢ sy FUL 4 Jojep At RIS

AoR o] F gt 0B I HlEgSA oA EoH(f7Ad5, 1997).

Xo & AF&3te] &Lt ?%ﬂ P%g E AAtsteE gAl 79 DMU A, B,
C,D, EE 1A 49, 7t DMUE & Higoz FJdE3 AFEeHA Hr).
o] Ag- HAAAgPAL AEE YE A YE] P AL BYS 3

e
Rui
. 1
1\1_%
R O
HoO
|
o 2

DMUEN ]3] sl A A Hr}. Farrell(1957)°l ©]3tH
A2 M E (piecewise linear segment) 0. & ¥ gho]
A YYR FAEE AV A3 545, s3=4d)olaL
A, B, C, E7} 7F4 &% DMUR &84 HAsele] ¥
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Ao A Hloju} gli= Dol At &84S OE/OD7F Hw A3 nlEaA
L& (1-0OE/OD)& ZHIATF(ASS, 1992). o]@o] 7|<4d &AL 07} 1A}
Aol 7 aEd> 12, o] At

o

18] #t= 27 =a, 7P ARl =
= T Atese] Fo] ARl wet 284 SAUS 0 7T
X2
Y
D
A
SaEa
B C :
\;—m%éx_
o X1

A5 FAA, oS, &F3F. (2005). FEEAM| 2~ Ao 57, Ll

3) DEAR ¥ 57
DEAR 3 9] &g = oqaﬂx] dato| Ajtet s thFshAl WslEglon,
CCREY, BCCEH, 7IMIEY, 452y o] A

(b CCRE¥

CCRE.3 2 Charnes, Cooper & Rhodes(1978)¢] A|A|gk Ea o2 24|
o] A=t Aoy t‘“@ﬂb?} Fo HlER BAHE TEEY aEd AR
2RE FEHAOH, A RYE S AYAIFHHE BPsH CCREF S
FE=8 F7) 9l 93 oﬂﬁf‘ra ¥ GrrazbA o] A vigel os) aa4
o] ZAHH, FEHA F7L E=loH RE o §W¥F ghS oot

_54_



(1) BCCEH

BCCX &L Banker, Charnes & Cooper(1984)7} #| A3+ & o & CCR
2ol XN\ =10]gk= EF4 (convex) Z=710] F71H Ry olr}, o]t =
= 9 BrhE7F AAle] BEAeF xRS A A s B
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37310 .275 725 223 .222 149 .039 .150 .747
349 .303 714 .205 .161 .193 —.007 .132 .724
&8 297 601 .243 .095 .286 .022 .227 .652
347 272 596 .322 148 .235 .016 .073 .616
3734 282 547 211 277 343 .013 .103 .628
3745 251 532 .293 .219 .421 —-.011 .102 .668

ol

ol

.896

o,

O

N
)
o,
o

298 189 711 .143 .217 —.001 .113 .710
268 .289 692 .242 117 .030 .117 .721
275 196  .643 184 255 —.026 .182 .661 .891
316 .268  .642  .247 168 —.005 .175 .704
272 316 .628 244 132 —.011 .204 .688

BN
3
oX
S

P

ot
N
& b
o,

o,
N
o

o

(@)}

N
)
o,
w

P

AEAd2 221 202 .223 776 .077 —.006 .147 .770
e 242 203 .266 .707 .150 .003 .151 .717

W g3 280 248 217 643 144 —.013 293 707 564

AJeiAdl 327 0109 177 628 296 .012 .258 .700

A A1 234 233 217 194 707 —.027 157 .719
A A3 249 292 179 127 680 —.018 .110 .670 .803

A2 293 293 193 125 .673 —.005 .145 .699

o] gW=2 —.018 .014 —.028 .006 —.011 .896 .008 .804
o8Nl 016 .043 —.012 .011 —.045 .888 .005 .794 .854
olgW3 014 —.024 .033 —.017 .026 .855 .017 .734

op SFHA2 267 173 128 .200 .144 .038 .796 .814

A okdAd3 190 274 189 .347 .079 .027 .708 .777 818

_]
£ obdAd1l 288 .032 .354 .193 .300 —.024 .600 .697

o
.lv%)\_ 4.776 3.708 3.693 2.998 2.620 2.333 2.222
(eigen value)

A= (%) 14.92411.58911.541 9.369 8.188 7.290 6.945

KMO S .973, Bartlett's®] 87 A7 25104.3(p<.01), F424HE 69.84%
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20tH 4.12 0.658
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ek (F-4h) 0.8387 3,48,66,87,118 0 18

sHA (F-2h) 0.6674 | 48,87,118 0 42

S (M=) 0.6332 48,87,118 0 53

o] (3h) 0.6060 | 3,48,66,87,118 0 63

71& (54 0.5243 | 87,118 0 87
(M) 0.4649 3,387,118 0 | 113

o] (F%Y) 0.3227 48,66,87,118 0 | 129

A 5= (mk4h) 1 46 5 1
AT (44) 1 47 0 1

G (L= 1 129 22 1
HRS) 0.8542 | 3,48,118 0 16

A (ES) 0.7927 3,48,66,37 0 22
SA(Ex) 0.6705 | 87,118 0 41

e (s) 0.6577 3,87,118 0 45

= (F4H) 0.6498 | 3,22,87,118,129 0 47

4 (A7) 0.6232 3,87,118 0 56

R AR Y 0.6196 3,87,118 0 58
AT (A3 0.6193 3,48,66,87,118 0 59
AF(FH) 0.5914 | 87,118 0 68

sl (E3l) 0.5743 3,87,118 0 75

A (A3 0.5578 3,48,87,118 0 79
TAZ(EH) 0.5108 3,48,66,87,118 0 91
(A7) 0.5035 3,48,66,118 0 96

A+ (F4D 0.4705 87,118 0 | 110

AT (45) 0.4616 | 3,87,118 0 | 114

=R 0.4362 | 70,87,118,129 0 | 116

TEH | w9H@9) 1 22 14 1
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A (EFR) 1 66 37 1
HEAHE ) 0.8994 3,46,129 0 14
HAEAEA) 0.8783 | 3,22,87,129 0 15
T (mh) 0.7569 70,87,118,129 0 23
=4 (FF) 0.7517 3,22,66,87 0 24
L&) 0.6967 22,87,129 0 37
G (FA 0.6575 3,22,87,118,129 0 46
A () 0.6242 48,66,87,118 0 55
=73 (3F) 0.6160 3,87,118 0 60
QHdurE 0.5936 3,48,66,87,118 0 67
SR Qs 0.5793 3,87,118 0 72
Qg uEE( 0.5750 3,48,66,87,118 0 73
(44 0.5381 3,48,66,87,118 0 84
=3 (F%3 0.5376 3,87,118 0 85
G (EH 0.5053 48,87,118 0 94
x| ok (F-AE 0.5044 | 3,48,66,87,118 0 95
x| oH(F=H 0.4752 | 3,48,66,87,118 0 | 108
=78 (vF4 0.4056 87,118 0 | 124
SR Qe 0.3802 | 87,118 0 | 126
SR 1 70 6 1
AF A& 1 87 91 1
() 0.9179 | 46,118,129 0 13
At (A& 0.8295 22,87,129 0 19
FTT(Fx 0.7222 22,87,118,129 0 29
HA(H-AH) 0.6666 | 3,48,66,87 0 43
W3F(FAE) 0.6031 87,118 0 65
| AR 0.5820 | 3,48,66,87,118 0 71
2 | FAGEAD) 0.5749 | 3,87,118 0 | 74
FIHAE) 0.4673 3,48,66,118 0 | 112
SHHFAE) 0.4142 3,48,118 0 | 122
AT (ME) 0.3769 3,87,118 0 | 128
SAH(HFA) 0.2638 | 48,66,87,118 0 | 130
=4 (HF-4H) 0.7499 | 3,48,66,87,118 0 25
of (T ) 0.7414 3,70,87,118,129 0 28
of AH(EZ) 0.7001 3,70,87,118,129 0 33
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F-of vl A (A 5) 0.5345 3,22,87,118,129 0 86
(L) 0.4852 3,87,118 0 | 103
F-o A (F-5) 0.4557 | 3,22,87,118,129 0 | 115
o] A (Zd<h) 1 82 0 1
AH(E=H) 0.8422 3,22,87,129 0 17
Ha(E3) 0.745 3,22,66,87,118 0 27
o] A (=) 0.6975 | 70,129 0 36
TH(-H) 0.6483 | 3,48,87,118 0 48
qu 2 (HoF 0.6447 | 3,48,66,87,118 0 50
A= (EH) 0.5571 3,48,118 0 80
ANA=(E3) 0.4917 70,87,118 0 | 101
A () 0.4789 87,118 0 | 105
TAHAE) 0.4757 | 3,87,118 0 | 106
Z1ek(e)4h) 0.4753 | 3,22,87,118,129 0 | 107
2FCET) 0.4241 3,22,87,118,129 0 | 121
AT 1 3 92 1
U] (F) 1 118 107 | 1
U] (-9 0.9784 | 3,48,87,118 0 12
W FAHEH) 0.6997 | 48,118 0 34
HASZH(F1h) 0.6877 3,48,66,118 0 38
W QFAL(ZA9H) 0.6640 | 48,118 0 44
=4 () 0.6406 3,87,118 0 52
HAE2HFY) 0.6261 3,48,66,118 0 54
= AR (EH) 0.6078 3,48,118 0 62
Au ARSENQE e n) 0.6038 48,66,118 0 64
S (3 0.5630 | 3,48,66,87,118 0 77
FHCEFS) 0.5394 3,48,66,87,118 0 83
3 (A5) 0.5164 3,48,66,87,118 0 90
A 22 (F ) 0.4945 | 3,87,118 0 99
A 2] () 0.4856 | 3,87,118 0 | 102
A7 (FA) 0.4806 | 3,48,118 0 | 104
A (M) 0.4706 | 3,48,118 0 | 109
L (HF) 0.4291 3,48,66,87,118 0 | 118
=4 (&H) 0.4274 3,48,66,118 0 | 119
o7 | AR (HEY) 0.7451 3,48,66,118 0 26
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A% () 0.6841 3,48,118 0 39
HHA(AE) 0.6226 3,87,118 0 57
o}E(23) 0.6020 | 3,48,66,118 0 66
FeHAE) 0.5871 3,48,118 0 69
ARA A& 0.5626 | 3,48,66,87,118 0 78
A= (ME) 0.5509 3,87 0 81
A A= 0.5102 3,87,118 0 92
A (F4H) 0.5007 3,87,118 0 97
FEB (52 0.4952 | 3,87,118 0 98
2 (F4h 0.4923 | 3,87,118 0 | 100
s (=) 0.4699 3,87,118 0 | 111
T (F=H) 0.4104 | 3,48,87,118 0 | 123
9 (F4) 0.3905 3,87,118 0 | 125
etE (F-4h) 0.3791 3,87,118 0 | 127
G AH(AkLE) 0.8108 3,48,66,87,118 0 20
gkt (sd) 0.8077 3,22,87,118,129 0 21
HE(FAH) 0.7195 | 3,46,129 0 30
95 (&4h) 0.7160 | 3,46,118,129 0 31
A 0.7076 3,48,118 0 32
(23 0.6996 | 3,46,118,129 0 35
FAHAE) 0.6782 | 3,48,66,118 0 40
29 (=3) 0.6452 | 3,48,66,118 0 49
b AR 0.6429 | 3,48,66,87 0 | 51
A | 14 (EFY) 0.6108 3,387,118 0 61
& EAHFA) 0.5862 | 3,48,66,87,118 0 70
a2 (8 0.5722 3,87,118 0 76
A (FH) 0.5429 3,48,118 0 82
2 (59 0.5202 | 3,48,87,118 0 88
2 (Bhd) 0.5180 3,87,118 0 89
(54 0.5082 3,87,118 0 93
AR (F-41) 0.4336 | 48,87,118 0 | 117
AP (=) 0.4247 48,87,118 0 | 120
it 0.6229
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DEAR Y] 93 &4

37t (7154

2

_ll}l'

284 A

=AYY

- : < g2 2 g
=] 2= 34 | (efficiency) (benchmark) 5] =
A &R FAL 1 17,34,35 0 1
(M E) 1 54 8 1
ol (3h) 1 84 7 1
o] A (FY) 0.9268 | 37,39,52,54,69,75,112 | 0 78
715 (F-4h) 0.8900 18,35,52,75,101,112| 0 | 102
s (A&) 0.8879 18,35,54,69,112 0 | 104
sHA (F-¢h) 0.8589 18,35,52,69,75,112 0 | 121
H (F-4h) 0.8262 34,75,101,112,126 0 | 127
=R 1 28 5 1
Ao F(mhAh) 1 46 4 1
AT (44) 1 46 2 1
AF(ES) 1 39,52,75,101,112 0 1
AT (A7) 1 34,101,112 0 1
A5 1 75 28 1
A (A3 1 34,39,52,54,112 0 1
BA(ES) 1 114 1 1
AR (EH) 1 121 24 1
2 | 240 1 129 2 1
AF(FH) 0.9983 | 34,37,39,52,126 0 53
= (F4h) 0.9797 5,46,89,95,101 0 55
A5 (F4H) 0.9790 | 34,52,101,126 0 57
() 0.9374 18,28,67,81,100,121| 0 71
3 (5 3)) 0.9060 | 37,52,70,84,121,126 | 0 92
SA(Hx) 0.8784 37,39,84,101,118,126 | 0 | 111
e (s) 0.8706 18,70,75,82,89,118 0 | 114
e (AE) 0.8518 18,28,70,75,82 0 | 122
(A7) 0.7987 17,18,82 0 | 130
=G (FT) 1 21 0 1
) =7 (FFA) 1 34,101,112 0 1
TH oA (ED) 1 66 0 | 1
L3 (Eh) 1 67 9 1
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=74 (3h) 1 17,52,112 0 1
x| o} (F-4H) 1 35,39,52,75,112 0 1
x| o+ (F2) 1 18,35,52,75,112 0 1
=9039) 0.9745 46,81,95,101 0 58
HIRE () 0.9490 18,35,75,81,121,126 | 0 67
QB () 0.9490 18,35,75,81,121,126 | 0 67
TT(44) 0.9249 39,69,96,101,112 0 80
(A 0.9138 | 5,46,89,101 0 87
SHA (Z) 0.8921 18,35,75,81,82,121 0 | 101
HAEAHEA) 0.8787 58,67,82,95,129 0 | 110
HEAHE ) 0.8757 58,67,82,95,129 0 | 112
SUESI Qe E ) 0.8698 18,35,54,67,69,75,121 | 0 | 115
=4 (59) 0.8668 18,35,82,121 0 | 117
2 (FH) 0.8415 18,37,39,52,112 0 | 124
G (E=H) 0.8334 34,52,101,126 0 | 126
T (v 0.8040 18,28,35,75,82 0 | 129
(M) 1 14 1 1
W (FA) 1 18,34,101 0 1
SAECRAL) 1 69 14 1
S () 1 70 8 1
A (FAH) 1 100 2 1
(A ) 1 101 26 1
SHEHFD) 1 126 1 1
SHAE) 1 126 38 1
o LA (FAD 0.9471 18,28,35,52,82,121 0 69
. T () 0.9283 |14,67,81,101 0 77
el AAE(-?) 0.9057 |18,84,89,101,126 0 93
(<) 0.8811 18,37,52,54,112,121 | 0 | 109
AF (A=) 0.8606 28,35,67,75,81,101 0 | 120
Ko ul A (&5 1 39 21 1
F-o A (HF) 1 40 3 1
of (3 0.9569 18,39,47,81,101 0 63
of AH(TH ) 0.9339 18,35,39,82,101 0 73
=4 (AE) 0.914 18,35,82 0 85
=4 (HF-4H) 0.8839 |34,75,101,112,126 0 | 107
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AP 1 17 4 1
TAHA ) 1 18 48 1
Har () 1 35 20 1
A=) 1 58 2 1
o] A (=H) 1 81 21 1
a4 o] A (Z<h) 1 82 13 1
ANAE=(E]) 1 75,101,112 0 1
A5(E=H) 1 89 17 1
Zk(e4h) 1 94 0 1
2CF) 1 95 5 1
o= () 0.9067 18,34,39,52,112,126 | 0 91
Har () 0.9019 17,37,39,52,54,75 0 95
=4 (=H) 1 11 0 1
W AL Q) 1 34 17 1
HAASAH(FY) 1 37 15 1
HASAHHF<) 1 37 0 1
U] (FF) 1 118 8 1
ARSENS QeI 0.9794 |70,81,89,95,121,126| 0 56
44 (- 0.9701 |70,84,114,121 0 59
AT 0.9381 18,82,118,121 0 70
= SR (7<) 0.9316 | 5,70,84,89,101,118,126 | 0 74
- A (M) 0.9306 18,52,70,82,89,121,126 | 0 75
s BEAL(EA) 0.9300 | 34,52,126 0 76
AR (=) 0.9264 18,34,52,126 0 79
A (d) 0.9178 | 18,39,52,75,81,89,126 | 0 83
(3 0.9139 | 18,39,75,81,89,101,126 | 0 86
A7 (F4H) 0.9137 37,52,69,112,121,126 | 0 88
L (EF) 0.9114 | 18,40,67,126 0 90
FCFE) 0.8998 | 1839,67,69,75,81,101,126 | 0 97
A 22 S) 0.8648 | 37,52,126 0 | 119
A1 2] 2 () 0.8127 | 34,52,112,126 0 | 128
A (FE) 1 5 3 1
T | obs () 1 52 39 | 1
Aw | AAMANZ) 0.9964 | 37,121,125 0 54
T2 (F-4H) 0.9649 | 18,39,52,69,112,126 | 0 60
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9 (FH) 0.9649 18,39,52,69,112,126 | 0 61
A% () 0.9638 52,70,81,84,89,121,126 | 0 62
etE (F-4h) 0.9183 52,69,75,112,126 0 82
Fa8 (54 0.9175 18,34,52,126 0 84
o}E (X)) 0.9033 18,39,89,118,126 0 94
A (AE) 0.9019 18,67,69,100,112,125 | 0 96
BAHAE) 0.8882 18,81,89,121,126 0 | 103
A= (F4) 0.8824 18,35,112 0 | 108
FeH (A1) 0.8663 18,35,52,112,121 0 | 118
ZARSIC D) 0.8507 18,52,89,118,121 0 | 123
HHA (ML) 0.8372 18,35,39,52,81 0 | 125
A (54 1 88 0 1
g (=) 1 96 1 1
AA () 1 112 28 1
eH(F-4H) 1 116 0 1
k(=) 1 117 0 1
9JE (&) 0.9534 37,40,47,81,101 0 64
15 (E3) 0.9534 | 37,40,47,81,101 0 65
wAHEA) 0.9485 35,52,69,121 0 68
A g ak(mhar) 0.9355 | 18,34,39,75 0 | 72
A | FEAHGEAD 0.9236 18,52,81,89,118,126 | 0 81
14(59) 0.9127 18,52,121,126 0 89
25 (F-4H) 0.8992 18,34,52,101,126 0 98
FAHAE) 0.8941 18,39,52,75,81,89,126 | 0 99
(sheh) 0.8929 | 37,54,69,75,84,112 0 | 100
AP (F-4H) 0.8857 18,75,81,89,121,126 | 0 | 106
AP (=) 0.8857 18,75,81,89,121,126 | 0 | 106
A (FD) 0.8751 37,52,54,69,75,112 0 | 113
J (5h) 0.8675 18,52,118,121,126 0 | 116
it 0.9438
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DEARY ] 93 a&4 H7t 2R (Y S5H)
DMU asd H AR Az |
o 2=334 | (efficiency) (benchmark) 5] =]
A& (A 1 48 29 1
g (A=) 0.9993 |29,33,35,96,101 0 20
o] A (s}h) 0.994 35,96,101 0 21
SH3 (F-4h) 0.9821 | 28,29,33,48,97 0 | 25
o] H(F9) 0.6645 | 28,29,33,96,101 0 | 110
shd (F-¢h) 0.6483 1 28,29,96,101 0 | 112
s (X&) 0.6483 1 28,29,96,101 0 | 112
71&(F4h) 0.6405 | 28,29,33,96,101 0 | 115
=k 1 28 26 1
3l (F3l) 1 29 52 1
e (3) 0.9885 | 29,35,67,101 0 22
e (A3) 0.9885 | 29,35,67,101 0 | 23
&ACE3) 0.9627 | 29,33,67 0 31
&AM ) 0.9609 | 29,33,67 0 32
SA(EH =) 0.8983 | 14,33,70,97,101 0 46
Aol (mFAE) 0.8291 | 14,29,48,70,101 0 56
o Aol (%3) 0.8291 | 14,29,48,70,101 0 56
T RFEER 0.8258 | 14,28,29,33,101 0 59
AF(F4) 0.8109 | 29,33,35,43,101 0 66
A (F=3) 0.7773 | 14,28,29,48,101 0 76
(A7) 0.7768 | 14,28,29,48,101 0 78
G4 (A3 0.7696 | 31,33,67,70 0 79
HAEE) 0.737 14,29,67,70,101 0 89
o F(743) 0.7315 | 14,29,35,67,101 0 90
= (54D 0.7148 | 14,28,48,97,101 0 96
(A3 0.6665 | 96,101 0 | 109
G4 (ES) 0 0 | 131
) =73 (WHh) 1 31 5 1
TH o A 1 67 95 | 1
A () 1 122 1|1
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T (vHah) 0.9779 | 14,29,48,70,97 0 26
R =) 0.9696 | 14,35,101 0 30
AEaHE ) 0.9696 | 14,35,101 0 30
A eH(F=H) 0.893 14,35,101 0 49
M uEE () 0.8259 33,48,70,97,101 0 58
gk (H ) 0.8259 33,48,70,97,101 0 58
T (¥4) 0.8078 33,48,70,97,101 0 69
=G (FF) 0.7961 14,35,43,101 0 72
=9 (HE) 0.7961 14,35,43,101 0 72
Z(ER) 0.7943 67 0 73
2 oH(F-AH) 0.7901 14,35,101 0 75
A 0.7768 14,33,70,97,101 0 78
GF(HFAD 0.7532 96 0 84
=4 (59) 0.6743 | 14,29,67,70,101 0 | 105
=G 0.6743 | 14,29,67,70,101 0 | 105
G (E=H) 0.667 33,96,101,122 0 | 108
2 (FH) 0.5905 | 28,29,96,101 0 | 118
() 1 14 49 1
S0 ) 1 70 38 1
MM ) 1 101 78 1
FTT(FFD) 0.9857 14 0 24
W3F(HAE) 0.9359 35,96,101 0 36
S (F4H) 0.9302 | 28,29,33,96 0 39
AT (M) 0.8761 67,92,101 0 50
HF(FAH) 0.8246 | 14,35,67,101 0 60
A A(EAD 0.8174 | 33,48,70,97,101 0 62
2y | AAGEED 0.7067 | 14,33,70,92,101 0 98
FHEFAD 0.6738 | 28,29,33,96,101 0 | 107
SFHAE) 0.6738 | 28,29,33,96,101 0 | 107
JE(AE) 0 0 | 131
=4 (HF-4AH) 1 90 0 1
F-o A (A1) 0.8027 33,92,101 0 70
F-o WA (F) 0.7603 | 33,92,101 0 81
of (3D 0.7391 33,70 0 88
of () 0.7391 33,70 0 88
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(A E) 0.7287 14,29,48,70,101 0 92
Ha(E3) 1 35 22 1
Sl = (3l 0.9532 33,70 0 34
AAAN=(EY) 0.9486 35,67,101 0 35
Aa(=Hd) 0.8361 14,92,101 0 54
Ha () 0.7575 14,28,48,97,101 0 82
A oAHEH) 0.7028 14,67,92,101 0 99
() 0.6844 | 33,48,70,97,101 0 | 101
A 0.6816 14,92,101 0 | 102
Z1QH(e)4h) 0.6801 | 33,48,70,97,101 0 | 103
o] A (=3) 0.4325 | 67 0 | 123
A &) 0.4267 | 14,35,67,101 0 | 125
o] ] (<) 0 0 | 131
W FAH(EH) 1 33 53 1
1 AL (2 %) 1 33 0 1
A 22 (F ) 1 92 8 1
A 22k ) 1 92 0 1
HA52HF ) 0.9752 | 14,33,70,97,101 0 28
HA=XHH-4h) 0.9752 14,33,70,97,101 0 28
AR (EH) 0.9576 31,67,70,97 0 33
Sgubn](F5) | 0.9187 | 28,29,48,101 0 41
= g uH] (-9 0.9187 | 28,29,48,101 0 42
Ao A7 (FA) 0.9155 | 14,67,70,97 0 43
=E FAER) 0.9094 14,48,70,97,101 0 44
L (HF) 0.899 29,33,48,70,97 0 45
F0EFE) 0.8952 | 14,29,48,70,97 0 47
A (M 2) 0.8942 | 14,29,48,70,97 0 48
() 0.8565 14,35,67,101 0 52
FHCFE) 0.845 14,35,67,101 0 53
= () 0.755 28,29,33,96 0 83
ARSENQE e 0.7501 29,31,67,97 0 86
AT 0.4318 | 28,29,33,96,101 0 | 124
ol Fa8H (52 0.8215 | 14,29,48,70,101 0 61
A (ML) 0.8172 | 29,33,67 0 63
Chl AAEFA 0.8168 | 14,29,48,70,101 0 65
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AR (M= 14,29,48,70,101 0 65
9 (54 33,48,70,97,101 0 69
9 (FH) 33,48,70,97,101 0 69
A (FE) 28,29,33,96,101 0 74
o}E(xF) 14,29,48,70,101 0 80
A (A ) 28,29,33,96,101 0 97
FeH M= 35,96,101 0 | 100
A= (XM= 14,28,29,33,101 0 | 116
2 (F4h 14,28,29,33,101 0 | 117
A &) 14,29,67,70,101 0 | 120
etE (F4h) 29,33,35,96,101 0 | 121
St (=) 29,33,35,96,101 0 | 122
2 (E) 43 4 1
A (Bh) 43 0 1
G (=) 96 22 1
ZAF(FAD) 97 32 1
95 (&) 14,33,70,97 0 38
Q15 (2 14,33,70,97 0 38
A A) 14,35,67,101 0 40
EEAR(FAE 28,29,33,96,101 0 51

b g (b 29,33,67 0 | 85

A | A 33,48,70,97,101 0 | 91
A E) 28,29,33,48,97 0 93
AR (F4H) 14,28,33,97,101 0 95
AP (R 14,28,33,97,101 0 95
a43(5%9) 29,31,33,97 0 | 114
I (8H) 29,31,33,97 0 | 114
AM(FH) 14,29,33,97 0 | 119
SFF(F-AH) 0 | 131
(=) 0 | 131

rg_EL
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DEARZ &g &4 7l AH(EAAR SH)
DMU 84 Ag = = B
o= T334 | (efficiency) (benchmark) 5 5 =9
o] A (&) 0.9872 | 96,98 0 6
(M) 0.9234 | 96,98 0 8
sHA (F-¢h) 0.5601 96,98 0 28
) S (A2) 0.5601 96,98 0 28
T erA (R 0.4896 | 96,98 0 | 45
7]1& (54 0.4794 | 96,98 0 48
A& (A 0.4425 | 96,98 0 51
ol d(FY) 0.3873 96,98 0 59
G4 (ES) 1 129 21 1
A (A) 0.6669 | 96,98 0 17
- (52 0.5586 | 96,98 0 29
e (s) 0.5546 96,98 0 31
s (A7) 0.5546 96,98 0 31
A5 (F4H) 0.5390 | 96 0 35
AF(E3) 0.5263 | 96,98 0 37
=R 0.5087 | 96,98 0 38
SR (EH) 0.3837 96,98 0 60
4 4T ERD 0.3770 96 0 61
(A3 0.3638 | 96,98 0 65
SA(EZ) 0.2931 96,98 0 81
Ao F(mhAh) 0.2664 | 96,98 0 85
Aol (43) 0.2664 | 96,98 0 85
A M) 0.2183 96,98 0 99
AT 0.2176 96,98 0 | 100
B 0.2148 | 96,98 0 | 102
3l (53l 0.1839 98,129 0 | 113
(A7) 0.1709 96,98 0 | 119
HEAHEA) 1 98 103 | 1
2 A3 9) 1 98 0 1
G (FAD 0.7811 96,98 0 13
Aot (FH) 0.7197 96,98 0 14
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A (Z) 0.6835 | 96 0 16
=G (FT) 0.6024 | 96,98 0 22
=9 (EH®) 0.6024 | 96,98 0 22
2 oH(F-AH) 0.5796 | 96,98 0 25
I (T 0.5467 96,98 0 33
QHdutE (33 9) 0.5467 96,98 0 33
2 (FH) 0.4357 | 96,98 0 52
G (EH) 0.4220 | 96,98 0 55
=3 (F9) 0.2517 96,98 0 91
=4 (3h) 0.2517 | 96,98 0 91
SUESI Qe E ) 0.2507 96,98 0 92
TT(¥43) 0.2409 96,98 0 96
T (mh) 0.1982 96 0 | 106
=7 (M) 0.1850 96,98 0 | 112
L& (EHhE) 0.0195 | 129 0 | 127
ZA(EFD) 0.0129 129 0 | 128
KA & 0.9999 | 96 0 5
W (FA) 0.9057 | 96,98 0 10
S (54 0.5740 | 96,98 0 26
SHEHFD) 0.4575 96,98 0 51
SHAE) 0.4575 96,98 0 51
SAHHFAD) 0.3183 | 96 0 76
S (W) 0.2994 | 98,129 0 80
HQH(FAH) 0.2611 | 96,98 0 87
ga | o7 (FR) 0.2500 | 129 0 93
s () 0.2174 129 0 | 101
R B O 0.1965 | 129 0 | 107
A AHCF-SE) 0.1759 | 96,98 0 | 117
AF(AE 0.1472 | 96,98 0 | 123
(A 0.9194 | 96,98 0 9
ERICO 0.5375 | 96,98 0 36
Fo A (A5d) 0.2926 | 96,98 0 82
F-o A (F-52) 0.2811 96,98 0 83
of (3 0.2525 129 0 89
of AH(TH ) 0.2525 129 0 89
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AN | Oy O 0 |O |0 ||| O
N[O AN MO || O D O F I F | FH| OO |O© |0 | OO | O | | < | D~
IR AR R Rt R RYC N RIR RYCHRIN B N B OO Il =S RN BN RN IR IR R YR NS I S S i S B B Rl O R B R B T o R T
eolleolilelieollolliaolileolleollolialileoliollieollialleollieollieoliliaolleolleol ol iiallollolisliollol ol lal ol ool el el e
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DEARY ] 93 a&4 H7t 2F3AHE S5H)
DMU 284 A ARG = | L,
2=3}24 | (efficiency) (benchmark) sl 4= i
A& 0.8504 | 6,27,118 0 30
o|H(FY) 0.8271 27,66,87 0 33
I (F-4h) 0.7444 |6,66,118 0 47
P o] Z (sl 0.6172 6,66,118 0 83
IR 0.5628 6,66,118 0 89
kg (F-2h) 0.5247 | 6,66,118 0 99
I (AE) 0.3216 5,27,66 0 | 128
715 (54 0.2882 | 22,27,66,87 0 | 130
o] = (uah) 1 46 4 1
Aol = (%) 1 46 0 1
99 1 129 15
B (T) 0.9159 | 5,6,27 0 22
= (F4h) 0.7516 22,27,66,87 0 45
HA (A ) 0.6778 |6,66,118 0 63
(M%) 0.6549 6,66,118 0 69
A (E3S) 0.6539 6,66,118 0 70
SA(EFx) 0.6156 | 22,27,87 0 84
U PAN i D) 0.5913 | 5,6,66 0 85
AT (A 3) 0.5883 6,66,118 0 86
(=) 0.5256 22,27,118 0 98
&3l (F3l) 0.491 6,66,118 0 | 108
A5 (F4h) 0.4872 22,27,118 0 | 110
(s 0.4784 | 22,27,118 0 | 111
(A7) 0.4743 | 22,2787 0 | 112
A (A7) 0.4699 5,6,27,66 0 | 114
=R 0.4604 | 22,66,87,129 0 | 118
AF(73) 0.422 6,22,66,118 0 | 122
=9 (HE) 1 22 51 1
., | BEED 1 27 60 | 1
ST 2R 1 66 89 | 1
L& (3hE) 1 67 4 1
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HEAHE ) 0.9808 66,67,129 0 14
GF(HFAH 0.9627 | 22,27,87 0 17
AsaE4d) 0.9563 | 66,67,129 0 18
=9 (FF) 0.8387 | 22,66,87,129 0 32
T (7h) 0.7355 | 22,27,87 0 50
k(3 E) 0.7057 5,6,27,66 0 54
M (ST 0.6969 5,6,27,66 0 56
A () 0.678 22,27,66,87 0 62
TT(¥4) 0.6763 5,6,66 0 64
A H(FEH) 0.5586 | 22,27,66,87 0 91
73 (7Fh) 0.5513 | 22,27,66,87 0 94
A eH(F-AH) 0.5471 | 22,27,66,87 0 95
Ak (FH) 0.5202 | 22,27,66,87 0 | 101
=4 (B 0.4628 |6,27,118 0 | 117
Z4H(EHA) 0.4199 | 6,66,118 0 | 123
=4 (59) 0.345 6,22,27,66 0 | 126
G (AE) 1 87 35 1
() 0.965 46,66,129 0 16
T (F7) 0.8075 | 66,67,129 0 36
FHA L) 0.7738 5,66 0 41
SZHHFAD) 0.7518 5,66 0 44
HeH(A&) 0.7353 | 22,46,66,129 0 51
HAF(FAH) 0.6887 | 5,66 0 60
WRF(FAE) 0.6748 | 22,27,87 0 65
= E) S () 0.6501 | 22,46,129 0 73
. AR (5-S) 0.6436 | 6,66,118 0 77
°oH L AH( A} 05131 | 5,27,66 0 | 104
S (F4AH) 0.4419 | 22,27,66,87 0 | 120
(M) 0.2897 6,22,27,66 0 | 129
F-oful A (M) 0.7398 | 22,27,66,87 0 48
o AH(FZ) 0.6943 | 22,66,87,129 0 57
of AH(Th ) 0.6572 | 22,87,129 0 68
F-oJ A (F-5 0.6518 | 22,27,66,87 0 71
=q(FAh) 0.6281 6,66,118 0 82
=AM & 0.4634 | 6,22,27,66 0 | 116
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o] A (d<h) 1 82 1 1
A= H) 0.9109 | 22,66,87,129 0 24
ol X (=) 0.8492 | 67,82,87 0 31
Ha(E3) 0.8173 | 22,27,66,37 0 34
o= (B 0.7605 6,27,118 0 42
qn Ha () 0.6793 6,22,27,66 0 61
- Z1ek(Q)Ah) 0.6281 | 22,27,66,87 0 82
Z1oH(4) 0.5601 | 22,27,66,87 0 90
A=) 0.5289 | 22,27,66,87 0 97
AP 0.5244 6,66,118 0 | 100
Aa () 0.4914 |6,22,66,118 0 | 106
TAHA &) 0.4484 | 6,66,118 0 | 119
U] () 1 118 44 1
g U] (F-91) 0.9361 66,118 0 19
W FAH(EH) 0.9168 | 6,66,118 0 21
73 T) 0.8624 | 6,22,27,66 0 27
W FA(ZA ) 0.8566 | 6,27,118 0 28
HA =A< 0.7546 6,66,118 0 43
WASA(EE) | 0.7394 | 6,66,118 0 49
7 0.7062 5,66 0 53
7= ARZH(EH) 0.6993 6,66,118 0 55
o =44 (H) 0.6705 5,66 0 67
= H T (HF) 0.6509 5,66 0 72
g A (A=) 0.6477 | 6,66,118 0 74
A FT) 0.6438 6,66,118 0 76
AR (FA) 0.5813 |5,6,66 0 87
FHCFE) 0.5561 6,66,118 0 92
S (d5) 0.5555 6,22,66,118 0 93
I (HM) 0.4887 | 6,27,118 0 | 109
A 2] () 0.4736 | 6,66,118 0 | 113
A2 2 (F ) 0.433 6,66,118 0 | 121
A (FE) 1 5 24 1
| AR 1 6 58 | 1
ZE ke (F-4h) 0.9114 | 27,87 0 | 23
ks (F4) 0.9091 27 25
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A4 (A&) 0.8105 5,27 0 35
FeE (M= 0.7884 |5,6,27 0 38
o}& (23 0.7136 | 6,66,118 0 52
AR &) 0.5172 | 22,27,66,87 0 | 102
T2 (FH) 0.5144 | 6,22,27,66 0 | 103
9] (F-4H) 0.4943 | 6,22,27,66 0 | 105
A (L) 0.4912 | 6,66,118 0 | 107
AZ(FAE) 0.4664 | 6,66,118 0 | 115
2= (F4h) 0.4061 5,6,27,66 0 | 124
A= (AME) 0.3752 5,27,66 0 | 125
FZ % (52 0.3281 6,22,27,66 0 | 127
AHER) 0.9854 5,27 0 13
ZF=(F4h 0.9722 | 6,66,118 0 15
A () 0.9352 5,27 0 20
g (FAh 0.8776 | 22,66,87,129 0 26
k(=) 0.8557 | 22,66,87,129 0 29
lE (&%) 0.7937 | 22,66,87,129 0 37
A &) 0.7843 6,27,118 0 39
Q5 (28 0.7758 | 22,66,87,129 0 40
T g (npab) 0.7483 | 6,66,118 0 | 46
At (=) 0.6908 | 5,6,66 0 58
ETEAR(FAE 0.6889 | 6,22,27,118 0 59
g (3He) 0.6723 6,22,27,118 0 66
AR (F-4H) 0.6453 | 22,27,66,87 0 75
a3 (E) 0.6387 6,22,27,118 0 78
2 (E) 0.6379 5,27 0 79
AR (EF) 0.6316 | 22,27,66,87 0 80
2Hg (Bhd) 0.5773 5,27 0 88
A (-4 0.5345 | 22,27,66,87 0 96
it 0.6766
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DEARZI &g &4 7l AH(IHHAZ S9H)
DMU 84 A ARG i.}& 9
S 2=3}24 | (efficiency) (benchmark) sl |
(M) 1 54 9 1
s (ML) 0.8731 | 28,66,67 0 10
A& 0.7520 | 66 0 18
P o|H(FY) 0.7240 | 28,69 0 20
T ol H (B 0.6531 | 28,66,113 0 30
kg (F-2h) 0.6187 | 28,66,67 0 36
I (F-4h) 0.4788 | 28,66,67 0 79
715 (54 0.4734 | 67,111 0 83
=k 1 28 96 1
AT (A3) 0.8144 | 28,66,67 0 12
A7 (EH) 0.7591 28,113 0 16
o] = (uah) 0.7035 | 66,113 0 22
A (A7) 0.7031 67,111 0 23
(A7) 0.6744 | 66,67 0 26
Ao = (%) 0.6685 | 66,113 0 27
B (A7) 0.6510 | 66,67 0 32
B ) 0.5987 | 28,66,113 0 41
4 8JAHES) 0.5869 | 66,67 0 46
43S 0.4815 | 28,66,67 0 78
= (F4h) 0.4234 28,66,113 0 101
AT () 0.4189 | 28,54,67 0 | 103
3 (s3) 0.4062 | 28,66,113 0 | 105
(A7) 0.3026 | 28,66,67 0 | 121
AF(F4 0.2901 | 28,66,113 0 | 123
(=) 0.2529 28,66,113 0 128
e (Es) 0.2507 | 28,66,113 0 | 129
SA(E=E) 0.1980 | 28,66,67 0 | 130
A (ER) 1 66 96 1
o, | RGN 1 67 62 | 1
e +4(59) 0.7523 | 67,111 0 17
YA 0.6530 | 28,54,67 0 31
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=9 (FF) 0.5991 28,66,113 0 40
Ak (FH) 0.5946 | 28,66,67 0 43
x| ok (F-4H) 0.5930 | 28,66,67 0 45
x| ok (F3) 0.5821 66,67 0 50
TT(¥4) 0.5620 66,67 0 53
AsaHE4d) 0.5609 | 28,66,67 0 54
HEAHE ) 0.5604 | 28,66,67 0 55
A () 0.5591 66,67 0 56
M (S 0.5487 | 28,66,113 0 58
QMU () 0.5420 | 28,66,67 0 62
=9(EH®) 0.5392 66,113 0 65
=4 (B 0.4888 | 28,66,67 0 73
() 0.4699 | 28,66,113 0 85
w7 (FH4h) 0.4216 | 28,66,67 0 | 102
G (EH) 0.3409 | 28,66,67 0 | 118
G (FAH 0.3273 66,113 0 | 119
S 1 69 5 1
AF(FAH) 0.9635 66,67 0 8
45 (X&) 0.6563 | 67,111 0 29
S (F4AH) 0.5937 | 28,54,67 0 44
AE(AE 0.5860 | 28,66,67 0 47
S () 0.5495 | 28,113 0 57
WRF(FAE) 0.4751 28,66,113 0 80
A 2H(5-S) 0.4748 | 28,66,113 0 81
A T (F3) 0.4504 | 28,66,67 0 93
) FHAE) 0.4414 | 28,113 0 96
= FH(FH) 0.4339 | 28,113 0 98
Hek(AM&) 0.4306 | 66,67 0 99
() 0.3510 | 28,66,67 0 | 117
of AH(Th ) 0.5825 | 28,66,67 0 48
S H(FAD) 0.4930 | 28,66,113 0 71
=AM & 0.4869 | 66,67 0 74
o AH(FZD) 0.4860 | 28,66,113 0 75
F-oul A (F5°) 0.4543 | 28,66,67 0 90
F-oful A (M 3) 0.4003 | 28,66,67 0 | 107
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A7 () 0.4955 | 66,113 0 69
FETHMAE) 0.4925 | 28,66,67 0 72
A (HFE) 0.4601 28,66,113 0 88
obs (F4h) 0.4586 | 28,69 0 89
A& 0.3943 | 28,66,113 0 | 108
AZ(FAE) 0.3813 | 28,66,113 0 | 110
ks (F4) 0.3765 | 28,66,67 0 | 111
AR &) 0.3735 | 28,54,67 0 | 113
T2 (FH) 0.3608 | 28,66,67 0 | 115
9 (F4) 0.3580 | 28,54,67 0 | 116
FZ % (52 0.2696 | 28,54,67 0 | 126
=AM 1 113 55 1
2Hg (Bhd) 0.7940 | 28,69 0 13
2 (E) 0.7775 | 28,69 0 14
g (=) 0.7598 | 28,66,113 0 15
ZAA(F3R) 0.7455 | 28,66,67 0 19
(54 0.6808 | 66,113 0 25
QIR Y 0.6312 |28,66,113 0 35
A A) 0.6175 28,66,67 0 37

A AR (R 0.5970 | 28,66,113 0 | 42

A | FHED 0.5821 | 28,66,67 0 | 50
AR (EF) 0.5768 | 28,113 0 51
915 (&4h) 0.5483 | 28,66,113 0 59
5 (2d) 0.5320 | 28,66,113 0 66
k(=) 0.4486 | 28,66,67 0 94
FAHAE) 0.4290 | 28,66,67 0 | 100
- (F-4H) 0.3683 | 28,113 0 | 114
g (3he) 0.3221 28,66,67 0 | 120
24 (FD) 0.2718 | 28,66,67 0 | 125

3t 0.5566

- 253 -




ABSTRACT

An Empirical Study on the Effectiveness of Public
Services in Public Facilities
—Focusing on the Verification of the Effects of Public
Toilet Components—

Lee, Eun—Joo
Major in Management Consulting
Dept. of Knowledge Service & Consulting

The Graduate School

Hansung University

Korea has been conducting performance evaluations on the
management activities of the government to strengthen the competitiveness
of the public sector. However, there are many areas where indicators and
models for performance evaluation have not been systematically
established, along with controversy over detailed evaluation items. A
representative example is public toilets as a field of public facilities. In
reality, the need for improvement is determined by the manager's
estimation in the situation where the public toilet's efficiency or
improvement effect of the components that it has as a public facility is
not properly verified. As a result, projects have been implemented, which

raises the problem that the effectiveness of policy implementation cannot
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be guaranteed.

Therefore, this study aims to develop indicators for evaluating the public
service level of public toilets as public facilities by empirically verifying
the efficiency of public toilets through subjective and objective integrated
evaluation model. In addition, this study intends to contribute to solving
the problem that the effectiveness of improvement project 1S not

guaranteed in the case that efficiency verification is not premised.

In order to carry out this study, it is necessary to establish an accurate
concept of public restroom as public facilities and conduct basic research
on measurement indicators for each component. However, the study of
public toilets is mainly limited to the field of facilities, design and
construction, and each study has different interpretations of terms and
indicators for the same properties. Therefore, in this study, we have
redefined terms and indicators defined in more than 70 domestic studies
related to public toilets.

In addition, this study derives operational problems by simultaneously
evaluating the objective and subjective aspects of the restroom of the
highway rest area and proposes an integrated performance evaluation
model as an alternative to individual evaluation. In particular, the
objective aspect of public toilets was focused on the efficiency of input
and output elements of each component, and the subjective aspect
measured user satisfaction with public service quality provided by public
toilets. Survey data were quantified using the IBM SPSS Statistics 22.0
program, and Data Envelopment Analysis (DEA) data were quantified

using the Efficiency and productivity Analysis System (EnPAS).

The evaluation index for measuring user satisfaction related to the quality
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of service by subjective evaluation consisted of questionnaire items
focused on six components of public toilets, referring to the
responsiveness, assurance, typology, motivation and reliability of
PZB(1985). Publicity 6 questions (convenience, accessibility, responsiveness,
customer understanding, communication, customer interest priorities), 8
functionalities (convenience, ease of operation, convenience, timely service,
hygiene, organizational support, skilled staff, grasp customer needs),
Formative 5 questions (clean and courteous staff, excellent service,
dedicated staff, courteous staff, credibility of service), symbolic 3
questions (association, aesthetics, local), ecological 3 questions (harmony
with surrounding environment, Resource Conservation, Harmonization
with Existing Facilities), Safety 3 items (reliability of facilities and
equipment, minimization of risk, reliability of facilities and equipment),
satisfaction 3 items (visits, image enhancement, recommendation and
promotion). A total of 2,000 public toilet users were surveyed at the
highway rest area, and a total of 1,204 questionnaires were used for
analysis, except those with inadequate responses. The DEA analysis for
efficiency measures covered 130 public restroom at highway rest areas.
Prior studies have derived input and output variables for the six
components of public toilets: public, functional, formative, symbolic,
ecological and safe. A comparative analysis of the measurement results on

both sides yielded the following meaningful results.

1 ) Subjective performance evaluation: service quality measurement
results
The average quality of service for expressway rest area was 4.157, with
Busan Gyeongnam headquarters showing the highest as 4.333, followed
by Gwangju Jeonnam (4.265)> Chungbuk (4.230)> Gangwon (4.217)>
Daejeon Chungnam (4.110) > Jeonbuk (4.107)> Daegu Gyeongbuk
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(4.098)> metropolitan area (3.895).

Overall user satisfaction was higher than average at 99.8. By user
characteristics, males were more satisfied than females. They were in their
40s by age group, by public officials by career group, by graduate school
or higher, by graduate school graduates, by average monthly income of
more than 5 million won, by residence, and in Ulsan, Busan, and
Gyeongnam. User satisfaction was the highest. On the other hand, the
lowest level of satisfaction was found in teenagers and 70s, housewives,
graduates in graduate school, those with average monthly income less
than 1.2 million won, and residents of Gyeonggi—Incheon. The service
quality level of each public toilet was the highest in symbolicity (4.26),
followed by safety (4.22), publicity (4.16), plasticity (4.16), functionality
(4.13) and ecology (4.03). Among the components of public toilets,
functionality was found to have the greatest influence on user satisfaction,
followed by ecology> molding> safety> publicity. Significance for

symbolism was not secured.

i1) Objective performance evaluation: efficiency measurement results
The efficiency of the rest area of the expressway rest area was 0.6673 on
average, and all eight of the regional headquarters's efficiency evaluations
showed that it was efficient. The metropolitan area headquarters (0.7117)
was the most efficient. Daejeon Chungnam (0.6699), Busan Gyeongnam
(0.6601), Jeonbuk (0.6478), and Daegu Gyeongbuk (0.6073) regional
headquarters. As a result of evaluating the efficiency of each component
of public toilet, the efficiency score of functionality (0.9438) was the
highest, followed by formativeness (0.7826), ecology (0.6766), publicity
(0.6229), safety (0.5566), and symbolism (0.4214). Gangwon Regional
Headquarters (0.6628) in the public dimension, Jeonbuk Regional

Headquarters (0.9841) in the functional dimension, Gwangju Jeonnam
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Regional Headquarters (0.8893) in the formative dimension, Busan
Regional Headquarters (0.6037) in the symbolic dimension, Busan in the
ecological dimension Gyeongnam Regional Headquarters (0.7470) and
Capital Region Regional Headquarters (0.6966) were the most efficient in

terms of safety.

iii) Comprehensive Evaluation
Present the evaluation level by crossing the satisfaction evaluation and the
efficiency evaluation for each component of the public toilet and divide it
into 4 groups such as the highest group and the lowest group by service
quality ranking to confirm mutual agreement. As a result, all of them
were inconsistent (consensus rate 0%) in terms of publicity. In terms of
functionality, the Seoul metropolitan area and Gangwon agreed (25%
match). In terms of formation, Daejeon Chungnam and Daegu
Gyeongbuk were in agreement (25% match rate). In terms of symbolism,
Gangwon and Daejeon Chungnam agreed (25% match). In terms of
ecology, the five regions, including Seoul Metropolitan Area, Chungbuk,
Daejeon Chungnam, Gwangju Jeonnam, and Busan Gyeongnam, were in
agreement (62.5%). In terms of safety, Daegu—Gyeongbuk and
Busan—Gyeongnam were identical (25% match). As a result of checking
the mutual congruence of 48 components at 8 headquarters for 6
components of public toilets, only 13 times (27.1%) were confirmed. That
1s, it 1s confirmed that the effectiveness of the execution of public services
for each component of public toilets is insignificant, and improvement is
required. As a result of cross—satisfaction and efficiency evaluation by
regional headquarters, three groups (Gangwon, Daejeon Chungnam, and
Daegu—Gyeongbuk) showed agreement (37.5%), and the remaining five

regional headquarters were inconsistent.
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iv) Improvement

The results of the Satisfaction and Efficiency Performance Evaluation, which
are classified into 130 divisions of highway rest areas, can be classified into
the following four types. Type I (maintenance of maintenance) is a case
where both satisfaction and efficiency are high, which is an ideal and
desirable type in which the satisfaction of public service quality for public
service 1s high in terms of users. Gangwon, Chungbuk, and Gwangju
Jeonnam regional headquarters fall under this category.

Type I (satisfaction needs improvement) is a type that has high efficiency but
low satisfaction, which is high in efficiency but low in evaluation of service
quality in terms of users, and needs consideration for suppliers to improve
user satisfaction. This applies to the Seoul Metropolitan Area and Daejeon
Chungnam Regional Headquarters. Type III (Quality Index Improvement) is a
type where both efficiency on the supplier side and user satisfaction on the
consumer side are low, and both the efficiency on the supplier side and the
user satisfaction on the side should be simultaneously achieved.
Daegu—Gyeongbuk headquarters falls under this category. Type IV (efficiency
improvement request) is low in efficiency but high in satisfaction, and it is
necessary to re—examine the operation and management of the public toilets
in order to improve the efficiency and effectiveness of suppliers. Busan

Gyeongnam headquarters falls under this category.

Through this study, it was confirmed that there is a discrepancy between
the efficiency evaluation, the objective evaluation, and the satisfaction
evaluation, the subjective evaluation. This may be because of different
evaluation criteria or indicators, or because quantitative and qualitative
evaluations are trade—offs. Nevertheless, by comparing and analyzing the
efficiency and satisfaction with each other, more meaningful evaluation

results suggesting performance evaluation and improvement plans for each
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division. This study also provided an opportunity to verify the
effectiveness of public services in terms of six components of public
toilets as public facilities, rather than evaluating the results of public
toilets. This study can be used to verify the effectiveness of other public

facilities.

[Key Words] Public Service, Public Facilities, Public Toilet, Publicity,
Functionality, Formativeness, Symbolism, Ecology, Safety, User
Satisfaction, Service Quality, SERVQUAL, Data Envelopment Analysis

(DEA), Effectiveness Verification, Efficiency Verification
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