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A ZRHE 0FE WATHE AoltHPary, 1998). oi714 Aejsd §qe
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OxE gk ALHEE A2 AHlE Adel &) o gAd dg A4

BEES Brichs AL 3802 AH|A Hrte] &517] e, o]E $IsiA]
£ WA, AHA ageA] Br1e O ofd wo] E8ET QA AESoF
g dart ek

Au| 20 Yok AYgidTte] Fash AAaloln, A& 7HeAdS {7l
dol HeEFd =772 F2HEH(Gale, 1994). & £F9] A& 7549 A
& Aatg 245k el Bobe AAEY] dRez ST 5 glojof i,
Shatel de] AR AHA BUHE Aot Wl W ¥lol itk

(Seth, Deshmukh, & Vrat, 2005).
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eF AE|A RN 38 ZEIOfHoR

gaxv Ari(Carrillat, Jaramilo, &
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QA7 A, QEleel 53 2o §84 A0S EPetel BAA A
A& ZHo] HEE /R IE Qe (Parasuraman, Zeithaml, & Berry, 1988). 11
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—
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S Aeke A A ARSI 18 o)A
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a4 02 ARICNA Bl gl w2l

Z 2] Parasuraman, Zeithaml, Berry(1988)2] A& <183t
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Cooper, & Rhodes, 1978). G&7-2
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o QAEEe) 74 F AujAe o 20} wnd ke DI dE 5
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olEl, 1 ke Aohd AT BAglel T80 0%k jmlolc. A
Mgol el B FAVE Be oagel Bae 22 FEET A%
£ Hopr}l stdislo] 7ol A, e So] Fg7W WY AvEst @

& t
9 Hofo] tfstw Wrp malixto|x Aujd Wy #HY Wrl s|&m®s} oAt
HiE, Z2AE {rb 5 ookt ZopollA &go] Hi Sl 2 DEAE= 4
4 maede SAste §==2 JNEo]l Helow(Charnes, Cooper, &
Rhodes, 1978), #Zole &8 2ot =] AgE7te] e2® fgol
285 dte]ds, 259, 2012).
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B 3-2] AE7F Heke] #2E CVR @ 71E

A 24 3 (p<05)
3 99
6 99
! 99
8 75
9 78
10 62
11 59
12 56
13 54
14 51
15 49
20 42
25 3
30 33
35 2
40 29
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DEA+ FAA 7Hd& ot ot A=F2 48T & gl A7 A
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1n5ta11.packages("nonpaﬁaeff")
Tibrary(nonparaeff)

#HHEBCC & & J| = ####

data = read.csv("c:/measuringdata.csv')

BCC <- dea(base=data, noutput=2, orientation=2, rts=2, onlytheta=T)
BCC = 1/BCC

BCC

(21" 3-6] DEA A3 54 St R 27 (dAD)
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0.4 Azlz EEEAY. =, |%0]7] R, FUe W
Holol AEE o SoluEs Adsor w E3t, 478 DMUE sx1(Zp7]1%
AR s3] olgio] EEE =Y, o] DMUE 1ZolA 2]
A3 Aogae F2s| HolFTA W o] Hger), 1AL ol
whal W Woke A8 o],

ARY R4 o 194 7} FREE [FE]0] SS9,

[0

[¢]

[ 4-10] 194 B7F A3E 1R FA'E A=

Z 1
D | 257 | mead | @xe | Aane | DATR ) qew
T
083| HW&EL | 52511 | 02/ 04/ 04 sx3 (0.4)
2 063 H&EL | 52511 | 02/ 04/ 04 sx3 (0.4)
_ sx1 (1)
3 0.80 | H&g 25 1 R
4 080 | H=EE 11 1 sx3 (1)
5 1.00| #ag 5 15
e sx2 (2)
6 0.60| HES 11 1 50
7 0.80| H=EES 25 1 sx3 (1)
_ sx1 (1)
8 0.60| HEE 25 1 W)
sx1 (1)
9 0.60| HAEE 11 1 sx2 (1)
sx3 (1)
10 063 H&EL | 52511 | 02/ 04/ 04 sx3 (1.4)
11 1.00| #as 11 40
sx1 (2)
12 080 | HES 11 1 sx2 (1)
sx3 (2)
Y sx1 (1)
13 080 | HES 11 1 R
sx1 (2)
14 0.60| HAEE 11 1 sx2 (1)
sx3 (1)
_ sx1 (1)
15 0.80 | H&g 11 1 RN
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16 0.80| H=aEES 11 1 sx3 (1)
sx1 (1)
17 0.80 H|§& 11 1 sx2 (1)
sx3 (1)
18 0.63 H|§& 52511 02/04/ 04 sx3 (0.4)
19 1.00 kg S 11 1
e sx1 (1)
21 0.80 H|§& 25 1
e sx1 (1)
22 0.80 H|§& 11 1 sx2 (1)
- sx1 (1)
23 0.67 Hag 5 11 0.5/ 0.5 sx2 (15)
24 060| HIEE 25 1
25 1.00 Aag 25 21
e sx1 (1)
26 0.80 H|§& 11 1 sx3 (1)
sx1 (2)
27 0.60 H|§& 11 1 sx2 (1)
sx3 (2)
sx1 (2)
28 0.80 H|§& 11 1 sx2 (1)
sx3 (2)
e sx1 (1)
30 063| HIEE 52511 | 02/047/04 sx3 (0.4)
=0 sx1 (1.5)
31 0.89 Hg& 5 25 0.5/ 0.5 sx3 (1)
32 0.63 H|§& 52511 02/04/ 04 sx3 (0.4)
33 060| HIEE 11 1
34 083 | HEE& 52511 | 02/047/04 sx3 (0.4)
35 0.42 H|§& 52511 02/04/ 04 sx3 (0.4)
e sx1 (1)
- sx1 (1)
37 0.60 Hag 11 1 o3 (1)
38 1.00| o8& 25 1
=0 sx2 (1.5)
39 067 | HIEE 5 11 0.5/ 0.5 3 (2)
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— sx1 (1)
1.00 °Fg & 11 1 3 (1)
0.80 H g8 11 1

N sx1 (2.5)
0.67 H|§& 5 25 0.5/ 0.5 sx3 ()
0.83 Hag 52511 02/04 /04 sx3 (0.4)
0.60 Hag 11 1

e sx1 (1)
0.60 Ha& 11 1 x3 (1)
0.83 H|§& 52511 02/04/ 04 sx3 (0.4)

- sx1 (1)
0.40 Hag 11 1 o3 (1)

Y sx1 (1)
0.80| H=EES 11 1 sx3 (1)
0.60| H=EES 25 1 sx3 (1)
0.60 Hag 25 1

- sx2 (2)
0.80 Hag 11 1 3 (2)
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4222 29A 7 Az

29 WAHE HE 84 57 GBI 14 0 27 FEoR she] 17
A we 444 AAdEe] A 254 B An acke (=

= =21

4-11]13 2,

(3 4-11] 294 H7} 23 QoFxn
OHj et 1 o] Hrp Ayl gof

CCREH BCCR Y
A7 SFE =0 =0
S Bae | oas | vEg | 5 | Aas | gue | dae| ST
H|-& H|-&
(Input) Bl 594
Outpu) 17 T 12 1 39| 2500% | 20 1 31| 4038%
QHl=et 17 w5 Z43 F25AY
_ CCREH BCCEY
A3t =
Ry 1Ay | BREA | FHag A4y | BREA

A
(Input) = 58 0.8904 | 0.2490 | 0.1241| 0.9153| 0.2830| 0.1201

(Output) 14 gr=

= a8
HAE AE 54T "y dE A5 o
AN, A= 270) W5o] ot 194 371 &
o Wok&FEY 37, A= ) BEFe]l ° =A S8 =AU Dyson, Allen,
Camanh, Podinovski, Sarrico, & Shale, 2001). 22+4] 7} Ayt HAZE 1
oA FdET & CCREY, BCCEE ZF 0.89042F 0.915302 vrehyteh.
E3h, 29A B Ay DEA 2P AR A= [F 4-12]9F Zr

v
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(3 4-12] 294 B7} 23xn

» CCRZ& BCCR
=A% | WA | AMAY | ARE | SAZE | HAD | AAAE T8
sy2 sy2
1 | 0.8763| 20 | Sy | 08763 | 20 | S
0.14
0.07 1416 | 021 sx1
2 | 07714] 1420 | 35 X5 107857 | 2935 | o021 | ©2D
39 (0.39) sx5
0.46 39 0.21
sx3 (1) sx3 (1)
3109789 | 20 | syl | 09789 | 20 | sy1
(21.41) (21.41)
4 [ 1.0000] 4 0 1.0000 4 0
sx4 (1)
5 109825| 20 0.75 syl | 1.0000 5 0
(39.16)
sx1
(og)
SX
0.25 sy2 0.50 | (0.5
sx5 (1)
sy2
(18.21)
sx2
0.52 sx2 (1.33)
: 1.21) 0.33 -
16 26 | 036 16 20 %3
71088351 3335 | (06 (5)?8) 0.8912 | )4 033 | 06D
0.15 : : sy1
(0.63)
sx1
16 36 | 047 (1'128) 2647 | 050 | 3D
8 | 0.9161 | e 0.28 (5X27) 0.9565 0.30 sy2
0.01 e : (3.68)
(1.72)
sx1 sx1
16 36 | 012 (0'227) 16 26 8%5 (0'222)
: SX . SX
9 1 0.7664 | "5 090 1 (.04 | 07668 | 3547 | 044 | (089
: sx3 0.06 sx3
0.6) (0.56)
sx1
0.50 (0.225) )
5 SX sy
SX
(0.75)
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sy2

(47.47)
sy2 sy2
11 | 0.8165| 20 125 | o3 | 09900 | 36 1 )
12 | 1.0000| 12 0 1.0000 | 12 0
13 | 1.0000| 13 0 1.0000 | 13 0
14 | 1.0000| 14 0 1.0000 | 14 0
syl syl
16 | 1.0000 | 16 0 1.0000 | 16 0
syl syl
17 | 0.9615| 16 1 a3y | 09615 1 1 e
14 20 8'88 14 39 88%
18 1 091871 39 50 | 000 09190 | 4550 | 001
0.99 0.98
0.18 sx1 sx4 (1)
19 | 09239 | 13161 018 | I8 199598 | 20 1 572
20 | 1.0000| 20 0 1.0000 | 20 0
sy2 sy2
21 | 0.8660 | 20 1 oF4 | 0.8660 | 20 1 5%
sx3 sx3
416 | 020 (2;?49) 416 | 020 (2;?49)
0.20 : 0.20 :
sx5 sx5
(0.39) (0.39)
sx5 (1)
23 | 09759 | 20 0.75 52 | 1.0000 | 23 0
(8.75)
syl 44 45 | 0.13
24 | 0.8421| 20 075 | %y | 0.9124 08
sx3
14 20 | 033 (1SX646) 1420 | 042 (0'442)
: . . SX
25 | 0.8264 | "~ 35 8‘3‘% x5 | 08632 0.58 | (1.42)
: (0.34) sx5
(0.58)
26 | 1.0000| 26 0 1.0000 | 26 0
syl syl
27 1 0.9535| 50 | @3 | 09535 | 50 1 )
0.14
28 | 0.8858 %‘9‘ %8 0.35 1.0000 | 28 0
0.14
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0.59

29 | 1.0000 29 0 1.0000 29 0
syl 44 45 0.02
30 | 0.9123 20 0.75 11.37) 0.9618 0.98
sy2 sy2
626 | 016 | @9 035 | 93 | %
32 | 0.7145 35 39 065 s.yl 0.7249 39 8%% éyl
0.16 (11.05) ) (11.55)
33 | 1.0000 33 0 1.0000 33 0
34 | 07899 | 2926 | 0350 (gy-? 0.8211 | 20 1 SX3SY(1D
0.50 1 (536) (10°53)
35 | 1.0000 35 0 1.0000 35 0
sy2
36 | 0.8247 20 1.25 1g.11) 1.0000 36 0
sx2 sx2
416 | 924 (055336) 416 | 024 (Os'x236)
0.50 : 0.50 :
sx5 sx5
0.01) 0.01)
sx3
16 20 0.33 (1.33)
38 | 0.9553 2% 0.17 sx4 1.0000 38 0
0.67 (0.33)
syl (4)
39 | 1.0000 39 0 1.0000 39 0
sy2 sy2
40 | 0.7588 20 1.25 21.22) 0.9200 36 1 2'57)
syl syl
sx1
1626 | 004 (50 03 | 050 | oo
. i . SX
42 1 0.8867 | 35 35 | 069 (fx227) 0.8953 050 | (1.5
0.04 ) sy2
(0.15)
sy2 sy2
43 | 0.8969 20 1 (3'57) 0.8969 20 1 (3'57)
sy2
44 | 0.9210 20 0.75 (15.87) 1.0000 44 0
syl
45 | 0.9544 20 0.75 (11.98) 1.0000 45 0
sy2 sy2
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sx1
16 26 | 024 (2'325)
47 1 0.9835 0.13 1.0000 47 0
35 (0.88)
0.25
sx3
0.87)
syl syl
48 | 0.8421 20 1 (17.69) 0.8421 20 1 (17.69)
sx3 sx3
. SX : SX
49 1 0.7331 | 16 35 0.28 0.57) 0.7331 35 842% 0.57)
sx5 : sx5
0.15) (0.15)
50 | 1.0000 50 0 1.0000 50 0
1626 | o1 (osi(g) 2035 | 033 (8%)
51 | 0.9233 35 39 0:65 s.yl 0.9368 39 8%% s.yl
0.16 (8.34) ) (8.88)
sy2 sy2
52 | 0.8557 20 1 6.18) 0.8557 20 1 6.18)

CCREF ZaLS 49, 129, 139, 149, 16%, 2081, 269, 299, 33
¥ 359, 399 T@]w 508 DMUR £ 127] DMUe°|x, BCCE@ 9] Z&
&2 49, 54, 129, 139, 149, 16W, 201, 239, 261, 28W, 294, 33
#, 359 DMU 5 & 207§ DMUe|th. CCREFA 7P @2 fxup
o2 & 282]= 208 DMU Yestew, 11 HE oJo] 168y 3581 DMU
7b 15%19] Hilxup7] o=z M= Qlct. g, BCCRPoNA 71 -2 #ix|nt7]
= 2081 DMU=Z ¥ 1832 yetgten, 1 HE ofo] 358 DMUZ} 10

@ekth. CCREPM BCCEPS 4w ZAx 208 DMUZL &0
FOWA & DMUY 932 & & v Bdol 2 & USS vehdch
ESE 358 DMUL 20819 o] #ixjupz o] F4lo] & & Sl

gtH, CCREY9 HlE& DMU % 7FF W& DMUE 1082 0.252
3 368 DMUE #ix|mbz) o] diifez st ly ZjAdsior & #Ael=
0.5¢} 0.25%2 &< dfH] 4t=o] Zf4dLofjof gt 109 DMU®] o722
A ZFAA (sx1)o] 0.25, FA(sx2)0] 0.25, FRIFE(sx3)7F 0.758

47 A
o
=AY BYY i Eoldd g2 ae4de Qulshy, HAH"E

- 4>
BN

R
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= 4
BCCR S H|WSHH, EHFR242(Constant Returns to Scale: CRS), 1=
<] IRS), 2|3 f=e] =73A4
(Decreasing Returns to Scale: DRS)Q] 37F4] @JeiE &<Id 4 Q. 2
o] AAEE FY 15 S7HIRAE W, AE2 1 ool F7tche Ftolx
TR ERAEE F THINHE o, AFEe] 1R AA] Frlehe= A
+& oulgitt, EW{Rree CCREFF BCCRPo] FHEE Fhold
T, CCREPY BCCREAPNA magte] 12 #5E w, Hla&49 el
TReeoR It JHE SiA4 1!, CCRET BCCREPo a-&3k
R 1Ho A2 Hlaso dHie ZledRe dHolt & FAy 4tE B
&= 7hAo]l "t Aefolth(Fare, Grosskopf, & Lovell, 1985). DEA®] CCR
R BCC Bye Blusty Hlasd el oofd & Uxs vs9 [#

4-13]7} o] Urehgict.

(Increasing Returns to Scale:

o]

(£ 4-13] 294 97} 29 agg vu 2 vasy 94
DMU CCR 19 BCC =¥ TR L5 Hg&4 ¢l
1 0.8763 0.8763 CRS 7%
2 0.7714 0.7857 DRS 7l
3 0.9789 0.9789 CRS 71&
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4 1.0000 1.0000 CRS -

5 0.9825 1.0000 DRS Ay
6 0.7657 0.8837 IRS 7%
7 0.8835 0.8912 DRS 7%
8 0.9161 0.9565 DRS 7
9 0.7664 0.7668 IRS 7
10 0.2490 0.2830 IRS 7%
11 0.8165 0.9900 IRS 7%
12 1.0000 1.0000 CRS -

13 1.0000 1.0000 CRS -

14 1.0000 1.0000 CRS -

15 0.8947 0.8947 CRS 7
16 1.0000 1.0000 CRS -

17 0.9615 0.9615 CRS 7%
18 0.9187 0.9190 DRS 7%
19 0.9239 0.9278 IRS 7%
20 1.0000 1.0000 CRS -

21 0.8660 0.8660 CRS 7%
22 0.7650 0.7650 CRS 7
23 0.9759 1.0000 IRS an)
24 0.8421 0.9124 IRS 7%
25 0.8264 0.8632 IRS 7%
26 1.0000 1.0000 CRS -

27 0.9535 0.9535 CRS 7
28 0.8858 1.0000 DRS =
29 1.0000 1.0000 CRS -

30 0.9123 0.9618 DRS 7%
31 0.7732 0.7732 CRS 7%
32 0.7145 0.7249 DRS 7%
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33 1.0000 1.0000 CRS -
34 0.7899 0.8211 DRS 7%
35 1.0000 1.0000 CRS -

36 0.8247 1.0000 DRS Ay
37 0.9959 0.9959 CRS 7%
38 0.9553 1.0000 DRS an)
39 1.0000 1.0000 CRS -

40 0.7588 0.9200 DRS 7%
41 0.9053 0.9053 CRS 7%
42 0.8867 0.8953 DRS 7%
43 0.8969 0.8969 CRS 7%
44 0.9210 1.0000 DRS =
45 0.9544 1.0000 IRS F=
46 0.8557 0.8557 CRS 7%
47 0.9835 1.0000 DRS Ay
48 0.8421 0.8421 CRS 7%
49 0.7331 0.7331 CRS 7
50 1.0000 1.0000 CRS -

51 0.9233 0.9368 DRS 7
52 0.8557 0.8557 CRS 7%

CCR 231} BCC 2y HnE &3] ¢S = :
AR, 2o AALIRS)E HEtHE #SA= 69, 99, 109, 118, 199,
231:3_, 2491, 2591 81 459 DMUR & 97l7F E&EQth o5&
JLITS_ Zgoldte Wow, 1A wEL= v w4 HHE 5 Qe
01 A3k 24, tEe EFAGDRS)S UrEhH% DMUE= 29, 54
< 1671 DMUZt =& 5l o2 FY< SHA 17}*1 7= AR
FAIt AbEo] HAgt xHo] HQasirt, 61, BCCREL CCRREFH

=
o] %7 ZHEEE AnHoRt &4l BUHPo] uigAsit, A

L

rr o\n or £
i)

fol
m{o
ox,



g
<
(@
rr
.
>
rE
ol
<
g
<
(@
fu
1
m{

w

A, F2Y MEEHE ek ,
itk ol52 BCCEFONA m&4e] GAw, CCREGIIAL vage vt
Wik ol BCCREe] 2S4e) ofgt fvtz CCREYI BCCRYY Hi
B42 53] BCC BYe] T84 AHE SAHES BUHPL s} gt
ApAsto, 7149 HEgAS tehl DMUE 19, 291 Zgstel 5 32
A2 2590 oSS COR 247 BCC Baold 2% Hlags] Jes
et BEgl mel WAe el Aejag Aol s
DEAE 7991 FAAMY 729 EIAIORIE 2 419 32

.

-

ol
S0
o

—r AN

© ol & B4 23 0 o4 o), [ 4 1419 Fo] CCREAAA

4T oF £€ 109 DMUE Hi*]uvu el 16, 3600 ok sl
ARSS

(

(3 4-14] 224 F7} @ 53X 74 Al 1088 DMU

CCRE S BCCR 3
DMU
a& | WA | ALAY FE | a8 | WA Ang | AAAY | d8E
sx1
0.25)
(SXZ)
0.50 0.25 sy2
10 | 0.2490 | 16 36 | 735 5 0.2830 33 1 (49 93)
(0.75)
sy2
(47.47)
(3 4-15] 294 B7F © B34 A4 2
DMU T8 249 MEE | A4y g4E
AR DA HS 15 %
10
DMU 16 0.50 87 78
DMU 36 0.25 100 83
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=EA 68.5 59.75
zfo] 53.5 57.75

108 DMUE 74 A2 12fe u, ojgHoz 1}e 7AMde s8n
474788 =L Yof & 43 gQFAR oW, HE A ErL ALY
TS 68.54, AAY S8k 59.75d R @A e ZF 53.5¢, 57.75%=
ZyAZ o, 108 DMU® a&4e 100%5 24T 5 oA Dt 3,
1092 2ol AAIRS) Arele] Q7o) ‘A ZAA . ‘A AFA, AR

FVESS BOUTE BEAC 2T 5 9 2
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422 BEAED ATl S|4

_E_ilé%*% ML o]+ DEA& Fozl ZAtmwh Altels v E4H
o2 FAA 7HEE skA ¢7] "iREo|th. DEAY] HEAEHS 85,
DMU9| S43kell gt 5A4 4S5 & 4 Qo] A48l Hol &8
(c]HF, 2Fd, 2012).

33 #3& 919 DEA E°§°ﬂ we} 95% *LE»HUF gk, ®E
o 1} o

Aol A g-gAlo] E9gd DMU
Aol E3], 358 DMUE CCRZ

AL JAA T, HEAEH
8952, BCCREO] HEAE
Aoz HAMHEM o]ygt

2 o
R

s_lL

of wa}, DEA ﬁJH T Al
¢t AP DEA 23 o] Hadh Zejolzt
& DEA Ail= FEAEF
stedl, [E 4-1719F [E 4-18]2
CCREFA 71 &
Sl A 23912 224 stetstar.
oA 21912 204 sttt B =
A 192 144D A5, 3W DMUE 16994 392 1374@ Ay251
ot CCREFH w722 BCCRPE <= | Bgsiey), 714 37
slgtet DMUE 479 DMUE EF DEA 19014 2992 284 3sle}slsl
of. E3h CCREFE 7P¢ 2A sfetet 358 DMUZL 2891= 2741 ot

m & m ¥ 1o oft
Eér&ﬂﬂ

¥ o
2,
lo
U

N
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Shiet. ®HH, 3 DMUw 239104 1749 A5t 6912 Yeteta, 119
DMUL 174 A5 592 gttt 361 DMUE EF DEA Z¥kel o
274 W7t 43 BT 1915 UEWlh ozt REAER Az, [® 4-18]
oA Hi= Hie} Zo] CCREYPS HoxA &7t 45T DMU= & 177K,
L= 117, sFEe 24702 Uk BCCRYPL AF53st DMU7ZF = 12711, ©
A7} 147, stete] 26702 ureRskT:,

HE DEA 2ol uet ASE B Bas] At 284 S4elw 1
A HneA wpEoR of ghe SBHelx ot BAA oulg Holsr|7}
ofFt. SHAW, oleldt BAE FEa gIa B APE FEAEY WES
Fgstol BRG] NHTL 95%0) FALS Fach. WelzAY HEGL
EF DEA Aiel Aol Qo] met 1 29l= WEHE o] selEn
o2 o & & Yt AL EE DEA RS Eo Aute] so] AaEo]
ART Gt B, BEAS AT S Qo FEAEYS] ANE F
A AEFORA AA WFe] HERS BAT 4 UL Aoltt

[ 4-16] FEAER A7 34 AVE

MU CCRP_O3 95% A=F3t =74 BCCEY 95% AZFF7F 4

1 0.8763 | 0.8567 | 0.8284 | 0.8745| 0.8763| 0.8609 | 0.8369| 0.8753
2 0.7714 1 0.7341 | 0.7009 | 0.7659 | 0.7857| 0.7483 | 0.7164| 0.7809
3 0.9789 | 0.9613 | 0.9361| 0.9775| 0.9789| 0.9598 | 0.9318| 0.9773
4 1.0000 | 0.9083 | 0.8360 | 0.9922| 1.0000 | 0.9257| 0.8512| 0.9944
5 0.9825 | 0.9652 | 0.9387 | 0.9812| 1.0000 | 0.9527| 0.9044| 0.9936
6 0.7657 | 0.7221 | 0.6592 | 0.7619| 0.8837| 0.8545| 0.8131| 0.8797
7 0.8835 | 0.8407 | 0.8066 | 0.8763| 0.8912| 0.8556| 0.8203| 0.8857
8 0.9161 | 0.8678 | 0.8222 | 0.9096 | 0.9565| 0.9095| 0.8543| 0.9512
9 0.7664 | 0.7390 | 0.7207 | 0.7599 | 0.7668 | 0.7385| 0.7163| 0.7625
10 | 0.2490 | 0.2351| 0.2227| 0.2472 | 0.2830| 0.2701| 0.2506| 0.2821
11 | 0.8165| 0.8037| 0.7836| 0.8155| 0.9900| 0.9659| 0.9414| 0.9877
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12 | 1.0000 | 0.9318 | 0.8685| 0.9911 | 1.0000 | 0.9420 | 0.8646| 0.9940
13 | 1.0000 | 0.9158 | 0.8636| 0.9907| 1.0000| 0.9239| 0.8418 | 0.9939
14 | 1.0000 | 0.9233 | 0.8636 | 0.9925| 1.0000| 0.9347| 0.8752| 0.9942
15 | 0.8947| 0.8648 | 0.8360 | 0.8902 | 0.8947| 0.8691 | 0.8387| 0.8923
16 | 1.0000 | 0.9091 | 0.8418 | 0.9912| 1.0000| 0.9168| 0.8063 | 0.9943
17 | 0.9615| 0.9100 | 0.8629 | 0.9573 | 0.9615| 0.9157| 0.8417| 0.9590
18 | 0.9187| 0.8859 | 0.8514 | 0.9146 | 0.9190| 0.8883 | 0.8534| 0.9158
19 | 0.9239 | 0.9017| 0.8736 | 0.9190 | 0.9278 | 0.9131| 0.8903| 0.9267
20 | 1.0000 | 0.9593| 0.9254 | 0.9919 | 1.0000| 0.9659| 0.9329| 0.9943
21 | 0.8660 | 0.8533 | 0.8320| 0.8652| 0.8660 | 0.8524 | 0.8296| 0.8651
22 | 0.7650 | 0.7296 | 0.6949 | 0.7586 | 0.7650 | 0.7373| 0.7078 | 0.7609
23| 09759 | 0.9591 | 0.9356| 0.9745| 1.0000| 0.9297 | 0.8530| 0.9941
24 | 0.8421 | 0.8222| 0.7994 | 0.8397| 0.9124| 0.8803| 0.8314| 0.9081
25| 0.8264| 0.7901 | 0.7661 | 0.8192| 0.8632| 0.8465| 0.8236| 0.8619
26 | 1.0000 | 0.9061 | 0.8225| 0.9910| 1.0000| 0.9188 | 0.8116| 0.9931
27 | 0.9535| 0.9217| 0.8839| 0.9507 | 0.9535| 0.9251| 0.8872| 0.9515
28 | 0.8858 | 0.8533 | 0.8281 | 0.8780 | 1.0000 | 0.9693 | 0.9451| 0.9931
29 | 1.0000 | 0.9128 | 0.8346| 0.9906 | 1.0000| 0.9118| 0.7958 | 0.9941
30 | 0.9123 | 0.8929 | 0.8684 | 0.9106| 0.9618 | 0.9241| 0.8657| 0.9583
31 | 0.7732 ] 0.7441 | 0.7175| 0.7694 | 0.7732 | 0.7492| 0.7242| 0.7711
32 | 0.7145| 0.6870 | 0.6597| 0.7115| 0.7249| 0.7056 | 0.6823| 0.7227
33 | 1.0000 | 0.9490 | 0.9071| 0.9922| 1.0000 | 0.9211| 0.8231| 0.9943
34| 0.7899 | 0.7561 | 0.7330| 0.7838| 0.8211| 0.8045| 0.7826| 0.8196
35 | 1.0000 | 0.8952| 0.7822| 0.9919| 1.0000 | 0.9081 | 0.7871| 0.9928
36 | 0.8247 | 0.8109 | 0.7906 | 0.8236| 1.0000| 0.9737| 0.9504| 0.9942
37 | 0.9959 | 0.9356| 0.8733 | 0.9874 | 0.9959 | 0.9480| 0.8895| 0.9901
38 | 0.9553 | 0.9065| 0.8590 | 0.9474| 1.0000 | 0.9575| 0.9210| 0.9935
39 | 1.0000 | 0.9190| 0.8558 | 0.9901| 1.0000| 0.9259| 0.8553| 0.9931
40 | 0.7588 | 0.7469 | 0.7282 | 0.7579 | 0.9200| 0.8977| 0.8749| 0.9181
41 | 0.9053 | 0.8880 | 0.8642 | 0.9039 | 0.9053| 0.8863 | 0.8564| 0.9039
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42 | 0.8867 | 0.8414| 0.8012| 0.8789| 0.8953 | 0.8607 | 0.8212| 0.8913
43 | 0.8969 | 0.8727| 0.8419 | 0.8938 | 0.8969 | 0.8781 | 0.8526| 0.8953
44 | 0.9210 | 0.9073 | 0.8843 | 0.9200| 1.0000 | 0.9326| 0.8729| 0.9937
45 | 0.9544 | 0.9343 | 0.9087 | 0.9527| 1.0000| 0.9577 | 0.8965| 0.9935
46 | 0.8557 | 0.8332| 0.8038 | 0.8532| 0.8557 | 0.8383| 0.8139| 0.8544
47 | 0.9835| 0.9526 | 0.9283 | 0.9762| 1.0000 | 0.9075| 0.7847| 0.9938
48 | 0.8421| 0.8231| 0.8003 | 0.8402 | 0.8421| 0.8221| 0.7946| 0.8404
49 | 0.7331] 0.6991 | 0.6680 | 0.7263 | 0.7331| 0.7062 | 0.6774| 0.7289
50 | 1.0000 | 0.9644 | 0.9268| 0.9959 | 1.0000| 0.9665| 0.9285| 0.9966
51 | 0.9233| 0.8853| 0.8489 | 0.9150 | 0.9368| 0.9096 | 0.8801| 0.9320
52 | 0.8557 | 0.8367| 0.8094 | 0.8542 | 0.8557| 0.8408 | 0.8174| 0.8547
37 | 0.8904 | 0.8513| 0.8135| 0.8855| 0.9153| 0.8751| 0.8273| 0.9112
SD | 0.1241 | 0.1146 | 0.1098 | 0.1231| 0.1201 | 0.1095| 0.1036| 0.1190
Mn | 0.2490 | 0.2351 | 0.2227 | 0.2472| 0.2830| 0.2701 | 0.2506 | 0.2821
Max | 1.0000 | 0.9652 | 0.9387| 0.9959 | 1.0000| 0.9737 | 0.9504| 0.9966
[¥ 4-17] DEA Ro] Aot HEAERY Aito] £-9] v
o CCREY 95% A=+17t 34 BCCRE 95% A=H7t =7
No. | mged | DR | sgan | casa | mges | TR | gan | 2oz
2Ee9 2Ee9

1 34 31| A5 3 39 36| A% 3
2 45 47 | ot -2 46 47| o -1
3 16 30 A 13 23 6| A% 17
4 1 18| ot -17 1 16| ot -15
5 15 1| A% 14 1 9| st -8
6 47 49 | o} -2 38 39| skt -1
7 33 35| ot -2 37 38| of -1
8 26 29 | o= -3 26 27| of -1
9 46 46 | HA 0 48 48 | HA 0
10 52 521 €7 0 52 521 97 0
11 42 41 A% 1 22 50 Az 17
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4 FEoR EYHEY, HE 849 WEHIAH FHE Q6] Grantet
Davis(1997)9] &4 713t <F HE7te] oAd uet 7Rt 715
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T @47 mZgEo] £ 14709 519 HE @47t EEECh HEO A9
Q49 okl 84e ARl Fojd 22

Ao AL, olF Edlg fAd Ae HHHES] Hkof wit 22}
HolE Mokt 22444 AHolE EdiR 7]E0] AHYUE ket v
A3, 1 ool zpel7t YlSS ST 4 Uth A, 1A AR
stol7] fIgt vj=yA A} fAd 7o Hgolze td Aol 5

l.n

ool Ial
flo S
o o Ix

78
of A 1A FAA ] =EHULt. BA, BE AYHEL A A
Bt Glofol st AMY geiut B wet 1 WSt A



s, Oxg Ag AdEES] Hrg Wrlsr] Y9 Brhug

o [¢}
o B7rRYols DEA 7I¥Me E85h3la AEriee AdY Aol &

% 297 Wingorn Txsgid, 19
st aao PAZ WS 0w TASL R A9 ast 89
242 m@HoR AWsiy 9lonz oy ask A9 asd JFL Fi
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L 079 A% 4490 4do] i 17 YoRRE oX edql AR
oz +3uUct

o2 AnE AR 42, AR7FES, 1A SA4, s, 35 AP <«
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ARANME e FEI} vws] @2 Zfo]7t 4
gflof & ejroltt. ol HMEAY A FES
3 A¥, Zae& DMUE © Al 59 59, 11
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A+ EA 3) HEs BEokA AR e

B 849 N g SRS Qo) 45 duto] W-E Z-8oiqlrh
FA45 duto] AP W2 A7) Ad T xRSt AES 9 FH[oro
A7t Jae=Ry "HEAHS ASSte 7IHolw(Murray & Hammons,
1995), A&7t Ht2 fAg 23 Zopo Aol FHe 1082 AH=UL,

i< doehs HAH2 T 298] 2A U3 UH.
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ol
el
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30,
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4, A" A AAEE

et ge AT AL Uk

A7 A 1D HHRES] HrF W2 B

AL E o] Wrlo]| Tt A= A .

Ag 719 2919 F7 AYPE At Nachum, 1999; £3d%, AHE, A=
(e}

4, 2010). ol FHHE Qo] &gsfiof & 245 wefd & gloe Aol
A

A DEA 3¥& ol8sto] AdRES] Y 7k Akttt ek, DEAE
Am wgtelu QA w5 A7 FoA ddo] oEse SAES
=55tal(Lee & Kim, 2014), Fo|3 A&T-E o]-85te] Aitst= g4 el
met 2 el A8 B7F e BEsithal & 4 9l

AT 24 2) FHHES Hx 845 ST & glon I A, wEd

2 vehfeop
ALREY] BAHs A1) fEo] o HES
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gty Ade] grb ¥l SERVQUAL Wi ARAoz o] &85
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L oupgol7] shi, A4AQ Ase] oESAY ARA 24 AnE MR
% glths SAS 2 9lrk. ool we) DEAL: Athdel 437k obd DMU
o gojE 4L Foto] oL o] £EQA WEYL A 5 vk £
AN 194 Bokeh 294 kel ZHelA Zag, okag, Wagm
B 4 93, DMU AH4lo] &8 80| oitel] 0~1 Ateld] A4 3
o} Add 2 AT 4 9k
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5.1.2 A1) AARY

A, g2d A8 AHHE g " 845 Jfdste] A4 097t
AUtk gAY ek ALY 7|E9 A4 &A= =24, 59
st Aol 9 4" ZE(Brooks & Edwards, 2013)3 117 FH2 A}
aof oigt SHol AR EH(Kriiger & Teuteberg, 2018; Wolf, Sims, &
Yang, 2015). 7|& AAHY 949 HE+ w92 Ay PFo] F= oF
oo (HEFE, AFA, oA, °]&3], 2008), & AFE FM ==H H
Lol 4 f4w YAY At HHE] EAT Ao HA =& Zo
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g2 BE Hxd A
=
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CCREE BCCRA
DMU U584 ;{D}
som | WEE | a1 | men | W[ . =
84 A WA | A 37 84 2 el A T T | 37
1] oso0 | 3 | 5 08000 | 3 | 1 7% | DRS
0333
2| 0533 . S I S V) 0.8000 ) 2% big1 i 7% | DRs
3| 04000 ) 39 2 23 0.8000 ) 23 | 8 1 7% | DRS
4| 04000 | 39 15 3 06000 | 39 | 36 7% | DRS
5| 04000 | 39 15 % 06000 | _ 39 | 36 A% | DRS
6 | 04000 . i B % 0.8000 ) 34 | i 7% | DRs
7 | 04000 . 39 2 23 0.8000 ) 123 | 8 1 A% | DRS
8§ | 05333 . 3438 | 105 12 0.8000 ) 23| 335 1 % | DRS
3839 | 0505 1239 | 0333 N
9 | 053] i 5 2 | oso0 | : 0167 1 7% | DRS
: 05
0| os00 | 34 | 9 06000 | 34 | 36 7% | DRS
1| osss7 | 39 15 7 10000 | 39 | | 32 | DRS
| o4000 | 39 25 2 10000 | 4 34 | | 32 | DRS
13 | 03000 ) 39 2 46 0.6000 ) 23 | 8 36 7% | DRS
1234 | 031
14| o4000 | 839 | 11 3 08000 | : 0286 1 7% | DRS
0143
15 | 04000 . 39 2 23 0.8000 ) 123 | 1 % | DRS
16 | 03000 . 39 2 4 0.6000 . 123 | 8 3 7% | DRS
1234 | 037
7| o300 | 839 | 11 % | oe000 | : 0286 36 7% | DRS
0.143
18| 000 | 34 | 5 08000 | 34 | 1 7% | DRS
9| 053] 39 15 6 | oso0 | 39 | 1 7% | DRS
20 | 0.4000 ) 39 2 23 0.8000 ) 23 | 8 1 7% | DRS
1234 | 031
o | odooo | 839 | 11 % 08000 | : 086 il A% | DRS
0.143
2| 04000 . 34 15 % 0.6000 ) 123 | 335 36 7% | DRs
23| 06000 | 38 | 9 06000 | _ 39 | 36 A% | DRS
2% | 04000 . 3439 | 105 % 0.6000 . x| o3 36 7% | DRs
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A 3 15 16 | os00| 3 1 11 7% | DRS
26 | 06667 | 3439 | 105 7 10000 | 3% | 35 1 #2 | DRS
27 | 04000 | 39 2 3| os00| 123 | 8 1 A% | DRS
28 | 04000 | 3 25 3| w0000 34 1 1 #2 | DRS
29 | 04000 | 39 2 3| os00| 23 | 8 1 A% | DRS
30 | 0do00 | 39| 105 | 23 | 06000 | VRV I E I A% | DRS
30| 05333 | 3439 | 105 16 | o800 | x| o3 1 7% | DRS
| oo 3 15 16 | o000 | 3 1 1 A% | DRS
33| 0doo0 | 3 15 B | o600 | 3 1 36 7% | DRS
3| 10000 | g 3 1 1 10000 | 3 1 1 - CRS
3839 | 0505 123 | 033
35| 04000 | i > B | o600 | g| v | s 7% | DRS
36 | 05000 | 3 2 2 | w000 123 | 8 1 #2 | DRS
37 | 03000 | 39 2 46 | 06000 | 123 | M8 36 A% | DRS
% | 10000 | o, 3 1 1 oo |, 3 1 1 - CRS
9| 10000 | 4 3 1 1 10000 | 4 3 1 1 - CRS
0 | 04000 | 3 25 3| w0000 34 1 1 #2 | DRS
| 0533 | 3 15 16 | o000 | 3 1 1 A% | DRS
2| 1o | 3 1 1 L0000 |, 3 1 1 - CRS
#]o0s | 3439 | 105 16 | o800 | x| o3 1 7% | DRS
4| 02400 | 3 25 52| 06000 | 34 1 3 714 | DRS
45 03000 | 3 2 46 | 06000 | 3 | 081 714 | DRS
46 | 05333 | B2 P | osoo | 12w 80%% 11 714 | DRS
471 03000 | 39 2 46 | 06000 | 23 | M8 s A% | DRS
48| 04000 | 39 2 3| os00| 23 | 8 1 A% | DRS
29 | 06000 | _ 3 1 9 06000 | _ 3 1 36 7% | DRS
0 | 04000 | 39 2 3| os00| x| o 1 A% | DRS
s1 | 04000 | 39 2 B | oswo0| 3 | 0% 1 7% | DRS
52| 04000 | 39 2 B | oswo0| 3 | 0% 1 7% | DRS
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1| w00 | 1 1 1 t| o000 |1 1 1 1 - CRS
2| 07500 | 0 19 | gy |1 | osoo | o 11 1 14 A% | DRS
3| 05714 | 0 139 | 051 | 37 | 0800 | 0 710 | 0505 | 14 A% | DRs
4| osw08 | o0 Y 02323 10 | 10000 | 0 s 80%52 1 #2 | DRS
5| 06000 | 0 3 1 5 | 06000 | 0 3 1 40 A% | DRs
6 | 06000 | 0 9| 1333 | 25 | 0800 | 0 710 | 0505 | 14 7% | DRS
71079 | 0 B4 | 105 | 16 | 10000 | 26 7 1 1 #8 | DRS
8 | 04091 | o 3839 | 10667 S0 | 06000 | 0 7 1 40 A% | DRs
9 | 07059 | o 3339 | 10333 | 20 | 0800 | 0 3 1 14 A% | DRs
10 | 0565 | 0 19 | B w0 | asoo |0 14| 0505 4 A% | DRs
11| 09375 | 0 19 | 6 | 10000 | 23 11 1 1 F2 | DRS
12 ] 03600 | 0 9 | 1667 | 51| 06000 | 0 7 1 40 A% | DRs
13 ] 04500 | 0 9 | 1333 | 47 | 06000 | o 710 | 0505 | 40 A% | DRs
14| 0574 | 0 139 | 051 | 37 | 0800 | 0 710 | 0505 | 14 A% | DRs
15 | 06000 | 0 9 | 1333 | 25 | 08000 | 0 710 | 0505 | 14 A% | DRs
16 | 04800 | 0 9 | 1667 | 46 | 0800 | 0 7 1 14 7% | DRS
17 ] 05455 | 0 3839 | 10667 | 41 | 08000 | 0 7 1 14 7% | DRS
18 | 08889 | 0 3342|0505 | 7 | 08889 | 0 8402|0505 13 A% | DRs
19 | 07500 | 0 19 | gy |1 | osoo | o 1142 | 0505 | 14 7% | DRS
20 | 06000 | 0 9 | 1333 | 25 | 08000 | 0 710 | 0505 | 14 A% | DRs
2| 05455 |0 3839 | 10667 | 41 | 0800 | 0 7 1 14 A% | DRs
2| om0 | o 19 | 17| 08000 [ 0 1 1 14 A% | DRS
23| 082 | 0 (I 9 | 10000 | 1 3 1 1 F2 | IS
| 0594 |0 3839 | 10333 | 43 | 06000 | 0 3 1 40 A% | DRs
25 | 08000 | 0 3 1 1| 0800 | o 3 1 14 7% | DRS
26 | 05294 | 0 3339 | 10333 | 43 | 06000 | 0 3 1 40 A% | DRs
7| 0514 | o0 139 | 051 | 37 | 0800 | 0 710 | 0505 | 14 A% | DRs
28 | 06000 | 0 9 | 1667 | 25 | L0000 | 0 7 1 1 #8 | DRS
2 | 06000 | 0 9 | 1333 | 25 | 0800 | o 710 | 0505 | 14 A% | DRs
30 | 05204 | 0 3339 | 10333 | 43 | 06000 | 0 3 1 40 A% | DRs
30| 10000 | 0 38 1 1| oo |0 38 1 1 - CRS
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2| 0800 | 0 3 1 11| 08000 | 0 3 1 14 7% | DRS
33| 06000 | 0 3 1 5 | 06000 | 0 3 1 40 7% | DRS
34| 08000 | 0 3 1 11| 08000 | 0 3 1 14 7% | DRS
35| 06000 | 0 3 1 25 | 06000 | 0 3 1 40 7% | DRS
36 | 07500 | 0 9 | 1333 | 17 | 10000 | o0 711 | 0505 | 1 #2 | DRS
37 | 06000 | 0 9 | 1333 | 25 | 08000 | 0 711 | 0505 | 14 7% | DRS
38 | 10000 | 16 3 1 1| o0 |3 3 1 1 - CRS
39 | 10000 | 46 3 1 1| o000 | 15 3 1 1 - CRS
20 | 08824 | 0 3339 | 10333 8 | L0000 | 0 3 1 1 #2 | DRS
4| 06486 | 0 B 023%3 23| 08000 | 0 A 14 A% | DRS
2| 1000 | 6 0 1 1| o000 | 8 na| 1 1 - CRS
5] 07059 | 0 3339 | 10333 | 20 | 0800 | 0 3 1 14 7% | DRS
4 | 03600 | 0 39 | 1667 | 51| 06000 | 0 7 1 40 74 | DRS
45| 04500 | 0 9 | 1333 | 47 | 06000 | 0 711 0505 | 40 7% | DRS
46 | 06486 | 0 Y 023'23 23| 0800 | 0 A 14 714 | DRS
47 | 04286 | 0 139 | 051 | 49 | 06000 | 0 710 0505 | 40 7% | DRS
48 | 06000 | 0 9 | 1333 | 25 | 08000 | 0 711 | 0505 | 14 7% | DRS
49 | 08000 | 0 3 1 11| 08000 | 0 3 1 14 7% | DRS
0 | 08000 | 0 3 1 11| 0800 | 0 3 1 14 7% | DRS
s1| 06000 |0 9 | 1333 | 25 | 08000 | 0 711 ] 0505 | 14 74 | DRS
52 | 06000 | 0 9 | 1333 | 25 | 08000 | 0 711 | 0505 | 14 7% | DRS
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CCREY BCCRY
DMU i Hagy ;gig
agy | U e | e | oww | mey | IR wan | e | an
1 1.0000 1 1 1 1 1.0000 1 1 1 1 - CRS
2 0.3000 0 34 2 43 0.6000 0 11 1 34 71& DRS
3 0.5000 0 34 2 16 1.0000 0 11 1 1 TR DRS
4 0.5000 0 34 2 16 1.0000 0 11 1 1 TR DRS
5 0.3750 0 22 2 35 0.6000 0 34 1 34 71& DRS
6 0.5000 0 34 2 16 1.0000 0 11 1 1 TR DRS
7 0.4000 0 34 2 23 0.8000 0 11 1 11 7% DRS
8 0.3478 0 22 34 115 36 0.8000 0 11 1 11 71& DRS
9 0.3478 0 22 34 115 36 0.8000 0 11 1 11 71& DRS
10 | 0.3333 0 22 34 11 39 0.6000 0 11 1 34 & DRS
11 | 0.6667 0 34 L5 5 1.0000 45 11 1 1 TR DRS
12 | 0.3200 0 34 25 40 0.8000 0 11 1 11 71& DRS
13 | 0.4000 0 34 2 23 0.8000 0 11 1 11 71& DRS
14 | 0.2400 0 34 2.5 50 0.6000 0 11 1 34 & DRS
15 | 0.3478 0 22 34 115 36 0.8000 0 11 1 11 7% DRS
16 | 0.4000 0 34 1.5 23 0.6000 0 11 1 34 71& DRS
17 | 0.3000 0 34 2 43 0.6000 0 11 1 34 71& DRS
18 | 0.6000 0 34 1 6 0.6000 0 34 1 34 & DRS
19 | 0.5333 0 34 L5 8 0.8000 0 11 1 11 7% DRS
20 | 0.4000 0 34 2 23 0.8000 0 11 1 11 71& DRS
21 | 0.4000 0 34 2 23 0.8000 0 11 1 11 71& DRS
22 1.0000 10 22 1 1 1.0000 1 22 1 1 - CRS
23 | 0.6000 0 34 1 6 0.6000 0 34 1 34 71& DRS
24 | 0.4000 0 34 1.5 23 0.6000 0 11 1 34 71& DRS
25 | 04444 0 22 34 11 21 0.8000 0 11 1 11 71& DRS
26 | 0.2609 0 22 34 115 48 0.6000 0 11 1 34 71& DRS
27 | 0.2609 0 22 34 115 48 0.6000 0 11 1 34 & DRS
28 | 0.3200 0 34 25 40 0.8000 0 11 1 11 71& DRS
29 | 0.2000 0 34 2 52 0.4000 0 11 1 52 71& DRS
30 | 0.4000 0 34 L5 23 0.6000 0 11 1 34 71& DRS
31 | 0.4000 0 34 2 23 0.8000 0 11 1 11 7% DRS
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32 | 05333 0 34 1.5 8 0.8000 11 11 71& DRS
33 | 0.4000 0 34 1.5 23 0.6000 11 34 71& DRS
34 | 1.0000 49 34 1 1 1.0000 34 1 - CRS
35 | 05333 0 34 L5 8 0.8000 11 11 S DRS
36 | 0.5000 0 34 2 16 1.0000 11 1 TR DRS
37 | 04444 0 22 34 11 21 0.8000 11 11 71& DRS
38 | 1.0000 0 34 1 1 1.0000 34 1 - CRS
39 | 0.3000 0 34 2 43 0.6000 11 34 & CRS
40 | 0.5000 0 34 2 16 1.0000 11 1 TR DRS
41 | 0.5333 0 34 1.5 8 0.8000 11 11 71& DRS
42 | 0.5333 0 34 L5 8 0.8000 11 11 e DRS
43 | 0.5333 0 34 L5 8 0.8000 11 11 S DRS
44 | 0.2400 0 34 25 50 0.6000 11 34 71& DRS
45 | 0.3000 0 34 2 43 0.6000 11 34 71& DRS
46 | 0.5333 0 34 L5 8 0.8000 11 11 S DRS
47 | 0.3000 0 34 2 43 0.6000 11 34 & DRS
48 | 0.4000 0 34 2 23 0.8000 11 11 71& DRS
49 | 0.5333 0 34 1.5 8 0.8000 11 11 71& DRS
50 | 0.4000 0 34 L5 23 0.6000 11 34 & DRS
51| 0.4000 0 34 2 23 0.8000 11 11 e DRS
52 | 0.3200 0 34 25 40 0.8000 11 11 7% DRS
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CCREH BCCRY
DMU i _ Hagy ;gig
agy | U e | e | oww | mey | IR wan | e | an
1033 | o 5 3 0 | 0833 | o DI ol I’ 714 | DRS
2 | 02500 | 0 5 3 u | oeso |0 S4L | 02041 5 714 | DRS
30033 | o 5 3 10 | 0800 | o 25 1 13 A% | DRs
4] 033 | 0 5 3 10 | 0800 | o 11 1 13 A% | DRs
5 Loo00 | %2 5 1 1| oo |15 5 1 1 - CRS
6 | 01875 | 0 5 4 4 | o600 | 0 11 1 38 A% | DRs
71033 | o 5 3 10 | 0800 | o 25 1 13 A% | DRs
8§ | 02500 | 0 5 3 % | o600 | 0 25 1 3 A% | DRs
9 | 01875 | 0 5 4 4 | o600 | 0 11 1 38 A% | DRS
10| 0250 | 0 5 3 u | 060 |0 D Y Al A% | DRS
11| 04167 | 0 5 3 3| o000 | 40 11 1 1 #8 | DRS
12 ] 02000 | 0 5 5 © | oso0 | 0 11 1 13 A% | DRs
13] 02500 | 0 5 4 2% | oso0 | 0 11 1 13 A% | DRs
14 ] 01875 | 0 5 4 4 | o600 | 0 11 1 38 A% | DRS
15 ] 0250 | 0 5 4 2% | oso0 | 0 11 1 13 7% | DRS
16 ] 03333 | 0 5 3 10 | 0800 | o 11 1 13 A% | DRs
17 ] 02500 | 0 5 4 2% | oso0 | 0 11 1 13 A% | DRs
18 | 02500 | 0 5 3 u | 0eso |0 L 02041 5 714 | DRS
19 | 04167 | 0 5 3 30| 10000 | o 11 1 1 #2 | DRs
0| 02500 | 0 5 4 % | oso0 | 0 11 1 13 74 | DRS
2| 0333 | 0 5 3 10| 0800 | o 2 1 13 A% | DRs
2| 033 | 0 5 3 10| 0800 | o 11 1 13 A% | DRs
23| 03150 | 0 5 2 7| 06667 | 0 510 | 0505 | 30 A% | DRs
24| 02500 | 0 5 3 % | o600 | 0 2 1 38 A% | DRS
25| 04167 | 0 5 3 3| o000 | 20 2 1 1 #8 | DRS
26 | 02500 | 0 5 4 % | oso0 | 0 11 1 13 A% | DRs
27| 01500 | 0 5 5 st | o600 |0 11 1 3 A% | DRs
28 | 02000 | 0 5 5 o | oso0 | 0 11 1 13 7% | DRS
| 018715 | 0 5 4 4 | o600 | 0 11 1 38 A% | DRS
30 | 02500 | 0 5 3 u | 0eso |0 ST 02041 5 714 | DRS
31| 05000 | 0 5 2 2 | ossso | 0 5 loss| s A% | DRs
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511

2| 02500 % | o650 1| 020 3 A% | DRs
3| 02500 2% | 06000 11 1 % | 7% | DR
34| 03333 10| 08333 DI ol I’ A% | DRS
35 | 01667 50| 04167 S 02041 5 7% | DRS
36 | 03125 2 | 10000 11 1 1 #2 | DRs
37 | 01875 4 | 06000 11 1 % | 7% | DR
38 | 04167 3| 10000 2 1 1 #2 | DRs
39 | 03750 7| 06667 511 | 0505| 30 | 7% | DRs
2 | 03125 2 | 10000 11 1 1 #2 | DRs
4| 0333 10| 08000 11 1 13 A% | DRs
0 | 03750 7| 06667 525 | 055| 30 | 7% | DRs
5| 03333 10| 0833 S Y Al 7% | DRS
44 | 02500 2% | 06000 1 1 8 | A% | DR
45| 01875 4 | 06000 11 1 % | 7% | DR
46 | 0333 10| 0833 DI ol I’ A% | DRS
7| 01250 2| 04000 11 1 52 | 7% | DR
48 | 02500 24| 08000 11 1 13 A% | DRs
49 | 0333 10| 08000 11 1 13 A% | DRs
50 | 02500 2% | 06000 2 1 % | 7% | DRs
51| 02500 2% | 06000 25 1 % | 7% | DR
52 | 02500 24| 08000 11 1 13 A% | DRs
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CCRZ BCCZE .
DMU i Ll ;3@
w84 | YW | war | v | 92 | asy | VIR wem | e | 9
T T
1| 08889 0 s | 2 6 1,0000 0 13 | | 32 | DRS
2 | os000 |0 13 2 8 | 08000 | o il 1 19 7% | DRS
3 | os000 |0 13 2 8 | 08000 | 0 40 1 19 7% | DRS
4] 0833 | 0 13 15 7 10000 | 7 4 ! ! 32 | DRS
5| o000 |9 5 1 1 1,0000 1 5 1 1 - CRS
6 | 06250 | 0 13 2 B | 10000 | o il | | 32 | DRS
7 103150 | 0 13 2 8| 06000 | 0 il 1 4 7% | DRS
8 | 02500 | 0 13 2 st | 04000 |0 1 1 50 A% | DRS
9 | 03150 | o 13 2 8| 06000 | 0 1 ! 4 A% | Drs
10| 03158 0 s13 | 0 50| 04000 0 i | 50 7% | DRs
1] 083 | o 13 15 7 10000 | 36 il | | 32 | DRS
| 05000 | o 13 25 8 | 10000 | o 40 | | 32 | DRS
13| 10000 | 51 13 1 1 10000 | 12 13 ! ! - CRS
14| 0650 | 0 13 2 B | 10000 | o0 1 ! ! 32 | DRS
15 | 05000 | o 13 2 8 | 08000 | 0 il 1 19 7% | DRS
6 | 05000 | o 13 15 8 | 06000 | o 2% | 4 7% | DRS
17 03750 | 0 13 2 8| 06000 | 0 40 ! 4 A% | DRs
18 | 09231 0 s13 | 333 3 1,0000 0 13 | 1 42 | DRS
19 | 06667 | 0 13 15 1| 0800 | 0 1 ! 19 A% | DRS
20 | 05000 | 0 13 2 8 | 08000 | o il 1 19 7% | DRS
21 | 05000 |0 13 2 8 | 08000 | o il 1 19 7% | DRS
2 | 067 | 0 13 15 1| 0800 | 0 1 ! 19 A% | DRS
23| 09231 0 513 | 333 3 1,0000 0 13 | 1 42 | DRS
Ly | 033
2% | 05000 | 0 13 15 8 | 0649 | 0 A0 | w0 7% | DRS
0333
5| 0833 | 0 13 15 7 10000 | 2 2% | | 32 | DRS
Ly | 033
% | 03333 | 0 13 15 8 | 0486 | o A0 | 7% | DRS
0333
27 | 05000 |0 13 2 8 | 08000 | o il 1 19 7% | DRS
28 | 05000 | 0 13 25 2 | 10000 | 0 40 ! ! 32 | DRS
29 | 05000 | 0 13 2 28 | 08000 | 0 1 ! 19 A% | DRS
30 | 05000 | 0 13 15 8 | 06000 | o il | 4 7% | DRS
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31| 06667 15 1| 08000 i | 19 DRS
R
32 | 06667 15 1| 087l 3 0333 16 DRS
0333
Ly | 033
33| 03333 15 48 | 04286 0333 48 DRS
13
0333
34| 0.5000 2 2% | 08000 i | 19 DRS
Ly | 033
35 | 06667 15 1| ossm . 0333 16 DRS
0333
36 | 06250 2 3| 10000 i | | DRS
37 | 06667 15 1| 08000 i | 19 DRS
0333
38 | 06923 b 0| 0750 13 | 39 DRS
0333
39 | 06316 0333 2| 08000 i | 19 DRS
40 | 06250 2 B | 10000 40 | | DRS
41 | 06667 15 1| 08000 i | 19 DRS
4 | 06000 0.667 27| 08000 i | 19 DRS
1167
5| 06667 15 1| 08000 i | 19 DRS
M| 03750 2 8| 06000 i | 4 DRS
5| 03750 2 8| 06000 il | 4 DRS
0333
4% | 09231 b 3 1,000 13 | | DRS
4| 0250 2 S| 04000 40 | 50 DRS
48 | 05000 2 2% | 08000 i | 19 DRS
49 | 06667 15 1| 08000 i | 19 DRS
R
50 | 0.6667 15 1| ossm . 0333 16 DRS
0333
51| 0.6667 15 1| 08000 i | 19 DRS
52| 0.5000 2 % | 08000 il | 19 DRS
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ABSTRACT

A Study on the Development of Attitude Factors
and Performance Evaluation of Digital
Transformation Consultants
—Focusing on the use of Delphi and DEA
methods—

Jee, Sang Jun
Major in Convergence Consulting
Dept. of Knowledge Service & Consulting

The Graduate School

Hansung University

Consulting services have become one of the essential service
industries in the world. One of them is digital transformation consulting.
ExecHG Consulting suggests that "digital" will be the focus of the top 10
trends in consulting after 2023, so the market outlook for consulting is
about digital consulting.

This direction of digital transformation consulting is also having a
great influence on politics, economy, society, and technology. The

governments of many countries around the world are implementing digital

transformation  policies, and Korea is also pursuing large—scale
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implementation policies on digital transformation. Therefore, it can be
seen that the consulting industry that leads digital innovation is in a very
important position.

However, digital transformation consulting shows a big difference
compared to previous consulting. Although the term "digital
transformation” is widely used, customers and consultants are having
difficulty in determining the scope of digital transformation consulting, or
consulting methodologies are changing from advice and advice that solves
problems to produce results. And if the role of a consultant served as a
bridge to knowledge in an independent position, the role of creating
common knowledge with customers is now becoming important. In the
flow of this process, a change in the attitude of consultants is required,
but it is only presented as a conceptual opinion, and it can be said that
there is no validly verified study.

Meanwhile, evaluation of consulting services, including digital
transformation, continues to be raised. Accordingly, in consulting research,
research on consultant competency, consulting performance, management
performance, customer satisfaction, and service quality was mainly
conducted. However, this study is generally limited to consulting
institutions and the consulting industry as a whole, and in particular, the
competency factors of consultants are factors that need to be improved
through training and development, but existing studies have limitations
that do not provide improvements in terms of individual consultants.
Therefore, the first goal of this study is to develop the attitude elements
of digital conversion consultants, and the second goal is to build and
evaluate an evaluation model that can individually evaluate digital
conversion consultants to produce meaningful results.

The theoretical implications obtained through this study are as follows.

First, we developed an attitude element of a digital conversion consultant
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suitable for the consulting environment. As the methodology and role
used by consultants change, it is confirmed that the attitude component
suitable for the digital transformation environment is centered on the
customer,

Second, the components of competency must be changed according to
the situation of the times. The existing consultant capabilities were
introduced around 2010 and have been used until now. It was confirmed
that the current era of digital transformation should be developed at an
appropriate time, job, purpose, and time.

Third, content validity was secured by exploratory and improved

content validity criteria for the components of attitude.
Fourth, research on consultant evaluation was focused on the entire
consulting industry or the unit of consulting institutions, but this study
focused on individual consultants to establish a consultant's evaluation
model and measure it to derive the discrimination of performance
between consultants.

Fifth, a theoretical evaluation model was established using the DEA
method, and an empirical analysis was conducted to derive improvements
from individual consultants.

The above were theoretical implications, and practical implications are
as follows. First, management consultants or IT consultants who want to
challenge digital transformation consulting can have the opportunity to
identify and improve the need for attitudes in addition to the expertise
required in digital transformation consulting.

Second, if the evaluation model and accumulated data of this study
are used, consultants can grasp their performance values and direction of
improvement.

Third, consultant managers of consulting institutions and public

institutions can use it as a human resource development tool, such as
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mentoring programs. The consultant's institutions and managers will be
able to connect strong efficiency consultants and inefficient consultants to
benchmarks and improve the consultant's attitude.

The implications of this study have been examined above, and
although the purpose of the study and the implications for solving the
research problem have been obtained, there are limitations of the study.
In the process of developing the attitude elements of digital conversion
consultants, the selection of a group of experts was a convenience
sampling. In future studies, one study is needed as a probability sampling
based on the current status of the digital conversion industry and a
statistical perspective. Second, the expert group had 10 members, and the
content validity criterion was applied to the pre—structured questionnaire,
and the parameter of the expert group is pointed out in terms of
reliability. Therefore, in future studies, reliable and precise studies such as
correlation analysis by mass samples and exploratory factor analysis are
needed. Third, competency consists of knowledge, ability, or skill in
addition to attitude, and this study was developed focusing on attitudes
that are considered the most important in digital transformation. Future
research requires extended research on knowledge, abilities, or skills.
Fourth, the consultants evaluation model was limited to only the
consultant's attitude factor and the customer's customer satisfaction
variable. Since there are more diverse variables in the use of variables in
consulting, it is necessary to adjust the variables in the evaluation model
according to practical or situation in the future. Finally, as a result of
the DEA evaluation, customer relationship management is very important
in digital conversion consulting, but the priority weight of this importance
was not reflected in the attitude item. If measured by attaching weight
constraints like the DEA-AR model in the future, I think it will be a

more sophisticated study and improve the reliability of the study.
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