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THE STUDY ON EFFECTIVE USE OF PUBLIC MUSEUMS BASED ON DEA

Human resource development in decentralized governance

RN AR, N e, TR E
Kaori FUJINAMI Emiko KAKIUCHI and Kaoru TONE

We applied Data Envelopment Analysis (DEA) to identify factors that increase the effectiveness of museum activities for human
resource development (educational programs). We divide public museums into the following three categories: a first group which is
successful in educational programs (desirable model), a second group (environmentally handicapped model) which have smaller
budgets but still can function effectively if they have a large collection and are active in collaboration with other regional
educational organizations such as schools, NPOs, and other museums, and a third group (developing model) which have larger
budgets than the other groups but whose educational programs are unsuccessful. The last group might be revitalized through
more active collaboration with other regional organizations. Also, it appears that museums without other facilities such as
theatrical venues function more effectively than museums with such a broad range of facilities. Finally, we find that the efficiency
of museums does not appear to be affected by whether they are under the control of the Board of Education or directly subordinate

to local government.

Key words : public museums, human resource development, regional network, DEA (Date Envelopment Analysis)

NNLIEIRERER: . AME K, HugdsE, DEA (DE AZHT)

1. 1FC®IZ &0 BFRAILEE DT D OBERN G250 Z L BN E T2,
AT, MBSERICER LS LR~ ORI, BB SR L & A I ISR 23 208, LELHMICID > T, RRHTEE

NRAV, L LR OB EIR 2 1595 2 & SN BE, ik FEEN RSN TOLEE L M - Mol IR 2 S T, B
180 % 85 LT SALDRIEE, AT % A2 AFF O BRI EEDS RPN H T2 o TE, BAEMNRIC 1 O EH Y | FENE, TH -
D, OWTIHEROTEALPRFIRIIC L ET 5 LB bR L 51 TR LRI =D D 70 & B 2 BV DEME A TR Y 1 2,
Pp otz U MG AR CTHIT A ~OMEIRREEDHER:, (ERIC & 05 JELR, BEGRZR LTI, T A =7 ¢ PEORO AL, 18
WSS TOITBGEE 23MTP 5, NPO KT 7 ¢ 75278 JRVMERSB A~ D EE L R AOBDE S OHUBIRBHLA S & LT X0 2R
() & O BaE T, B Sl 5 O iR 2 A EE 0% MITEHTED L BRI Th S,

L LTHZNTEMT 2 Z L35 BTRRIC & > T FE TRGRIE

D—>Thb I, 2 . RITHRESWAE
PLEOBED G, A, FERAISICR b H TR A ERL - # DIRWEPR (RECAM) OBAT, K& 7effiig (FlZR) 2SS
WU LRSS C b HANIEIEE R & %542, DEA 23412 Fv, N5 Z L a2 L35 DEA 5347 (Data Envelopment Analysis)
TR AR ERGE T - TE Saitama Prefectural Government,Department of Public Services,
International Division,Group Manager
*RPEORIFIE RSB R SULEOR T 0 75 o % - T Professor, Director, Cultural Policy Program National Graduate Institute for Policy
Studies, Dr. Eng.
e BURMIIER AR T SULBOR 7 0 7T & REHdZ - Tk Professor, Cultural Policy Program National Graduate Institute for Policy Studies,

Dr. Eng.



GRIPS Policy Research Center

13 SO AN BRI OHFERIC G2 29RE RH5 DT,
72T T AEFESOMICBIEA S TEY | IEFESUEBOR
ST, WL ODDOERN R OND, F41E0 (2009) VT
iZ. Network DEA 7 /L% vy, ISR RIEEO SR 2 Mgk
A ZEBU TN Z T2 MR H ATV SR 2 B 58 T 5 B %

B L7z, F7z. [ESClE Barrioetal (2008) 2 1%, A1 DXL
{LHIEPERRR 2 BN K 0 BAU L L, S IRALE D 2hasitk 4
SHTL TS,

DEA 313N DD DFT VR H B 53, AL TiX, Cooper et
al. (2007) ¥ %#%E(Z, CCREF/V, BCCEF ALK Bilateral
Comparison (2 & 55587 %175, CCR T /UL, bEANZR LD
T, % DMU (Decision Making Unit) O ASIO—EHRIZL D D
Zh#072 DMU % Bf53 AJ3fEM (Input oriented : CCR—D), /7
O—HHIMC L Y D B DMU % HIg+H3#EM (Output
oriented : CCR—0) (Z3hv %, DEA 7347, ARREHI T~ 7
~— 7R AR 5 DR TH Y | 2RI RERI Z 7R T ey v
NI AN 7 RFETH DI, BREEREN 2,

AWFFETIE, LREOHFKICHE LoD, CCR E7/MIMA., HUH
DZAVIT L DENRIEOEBY & BUFT HIEBN ML L CTE 825 BCC
BT NVEG L SR ET 2 8N & 55, k2 BCC E7 Vi,
i E 2 RET 5 CCR BTN LY bAERIENKRE S BT, &
DEFN DO FES B AT 5 & & b2, BT AOFRY
PEHEEHIBTT X THh B2, LENAEOS A, AFe i,
ORI RN A DD 70 S Ehf 2 RBRITERNFHEITE L T 58
0% <, BCC ETFNVEMAWDHEWIZKEV, £/, Bilateral
Comparison |%, DMU # R CHERUL L, &7 /V—T D%h=M%
BT 5 HbDTHD,

3. FERT—%

sibitged 72 DMU I, BT AT 2728, T A
TCE THEFIRALSEANME 25 & L, HATEE I, SRtk
F—rELl &1,

22, TRICOWTE, HIRE - FETLICEB L, £EIC

Y TR E TR - MRS R Y — B L7 — 203k v i<
Wzth, BIERT v — N CEIED B o TEO THEE, /i RoS
BT DI LD, Ik, Y 7 ME. SATECH Inc. @
DEA-Solver Pro ver.5 T 5,

4 . Fobist & B 1EE RO

Discussion Paper: 10-16

SRR (25 MiR%) ORESCEREREL, RIS >&E s
HIRVH, EEFIRDBLSEREEL LToAO, BRAGE BIEL &N
K&V, —F, BEGLFE GMAK) & U R n s
LOENRKEL, 77U M —FIEE S | FEhin & TG 537
T 5, HUSGEE § [FIREC, AEIC L 0 HEORMAH TN D Z &2
<hBihb (2.

W, BEGLFEE, UL, AN, BRASELRL oBEL
Rz, BHE o7 V- 2) 23, AEKES % THRREZ1T
5 LD N OB & A FESIMAS L, B RSN en o7z (£ 3),

w1 T X HAME

A @ MEREREE  |MESHRREHShT IR, EMENSDOH.
N|Q BEkEk BERHGEEREEZED).
H(Q@ HEFMEAD [REBBROREZHLOOLTIRE<TER1TEE
8 EZRE>
% O BRAGER %i—é\i%%ﬁ (FRRZICLDEHALESE
=X
H(O FHEMITEES|HEBORHARETTRDIEE, aikE
B| A% UTERRICU-EBEZEDOEREOS ALK, 7
)—AR—RBA R REIEBS
Q #EEEE LEOHE MR, —RAITEE. RER
SMAK RERDOX Y3 )—h—. D—9iavTEm
EE, 7V —AR—RBARUNEILRSY .
@ FERADT IR INERI D RFFETOHEHBETOEMIKE
—FSMAH  |ICKEBESMALK. ERZEFALTOKE,
BEEMEEEOSMARK,
® E£EZZFT7URN|EEZTHESR. LR, thisEMERSRE
—FSMAZ(@| . BEEFZOBUEEZFTITHNSKE,
LISt BEEMEEEOSMER.
® thigiEHE @LODT M) —FBEIZINZ , HETRIIE
SMAH R RERE BEEYEHEREMEE. 7
—rARUNEDSIMAS
@ £EEE BERBLUN~ OIS EESEDZEEHD
SMAH HIIEE, (EEEOI@FER=ASL)
£3 HAJEBMOMHBHREK
A0 | £BE% | EREE | BRASER
TR EEE 0.141 0.580 0.0005 0274
BESE 0.169 0.305 0.109 0.350
FRADTIR)—F | 0022 -0.081 -0035 -0.128
HEFETIN)—F | -0053 0.231 -0.004 -0012
HiigEE -0.003 0058 -0.269 -0.010
SELEE 0.002 0087 -0.292 0023

TREER & &S TR S AL, BE 2 NE LIS
DHEIML, = 2 /R0 =730 DIEORN 12 FH L TODIRA R T L
ND, —J7 . SERHEFEOFIERZ AN~ DR OV TITHBEA L &
Nigipote, BoRrASE LlERESNERIL, 10%H EARMETHE
BRLATND,

5. CCR 247 R U BCC S 4 DFER

F2 AEH mbEHE
= BRAGE | TRAGH| BE | PRAOT | EEFET : :
AR oA | ERER [T g Sit | s | | s | eaEs

Max 12758000 38 33515 605129 4538 20695 17650 10094 43881 42347
Min 782000 13 1266.1 11118 0 200 0 0 0 0
Average 2671960 24 10675.8 147787.96 742.72 5483.44 1725.28 1176.52 8829.92 7104.64
SD 2853701.94 6.95 6052.48 143856.62 1003.95 5779.69 3457.69 2316.10 14393.05 12821.29
ZTENZREL 106.80% 28.96% 56.69% 97.34% 135.17% 105.40% 200.41% 196.86% 163.00% 180.46%




GRIPS Policy Research Center

R ATFT O T, AT WREEK. W AR) 1395 Th
2% Z &inb AR CHIEOIHE—E (Constant Returns to Scale)
ZE L., CCR ET/NVTHIT LIz Z A, KAED DIFICHG /A
Hi7e (& 5), Ziud Bido LI b | BEEORUUTIEL 258 )R
ET 2720 LEZ IS, £2T, BUEIC X DINFERTZ (Variable
Returns to Scale) #{iE L. MR BCCETNIMEITo/2 L
25, DIERRE S BESN, BIIZRE > 7 ERBIGI ORI B
iz (&6), 2o, LT, BCCET NVOFIUIESE &5
TH5,

DEIZHR Y B7RVDIL, FHE~DT Y FU—FThHY, TDdHL,
FREANT R, FEGE, AEYET U b U —T Hudad, Al
L, AUk, HEHEHE MR E LT, AR 2 Bl ~OxhReE
TR FEICOREAN BN TN DERTH Y | Fio, FE%t
B LT DMIEEBRMPER ZBOTNDT2HEEZ BD, LinLE
% FAITRE R DS BT S EILA & U CHRET 2 72 12id, 12 ¢
72 SWRIRE~OREED EN i, APEFEHORY A, 77 b —F D
FRiA L L TN ZEDFEE VR LD,

T

AN:38 HAh:2
I FHmITEESIMAK
E KETRA| DEESTHSMARK

AD BEH |ER [HEH | IER~OT7 I —FSMAK

NVEEZET M) —FSmMAK

V HigEE S ALK
VIZEREES AR
%5 CCRET/V IAABIKEE
I F {0 3% B 2 &|IV & E|V i 5V £ 8
B F&i |~ 07| E TS (&S
I k=R —
¥ ¥
Average 0488] 0495 0433 0431] 0411 0393
SD 0333 0340 0263 0306] 0296 0297
Maximum 1000[ 1000 1000] 1000/ 1.000] 1.000
Minimum 0.109] 0038] 0.152] 0019] 0053 0019
EENRE 68.2%  68.7% 60.7% 71.1%| 71.8%  75.6%

6 BCCET/L HAMER
I F 1 58 B\ 2 4|V & |V i (VT £ &)

Bt &R N0 TR E TEE &S
SEEE JR)—ok)—
7 7
Average 0686| 0668 0667 0641 0656] 0623
SD 0344 0350 0318] 0347 0361] 0356
Maximum 1000 1000] 1000 1000] 1000/ 1.000
Minimum 0112] 0038] 0176] 0020 0063] 0020
EERE 50.1%| 52.5%| 47.6% 540% 55.1% 57.1%
KT AT—ERIZL DM
CCR BCC R7—)LhEE FETY [GEEK
D {E=6 ccr D {E=6 bcc
Most
Productive 0.8<0 ccr<1 [0.8<0 bce<1| 08<e <1 |#&E& 6
Scale
Sfé BELL o cor<08 0848 bees1| € <08 g 7
ZEACED P S
SR ©cer<08 | 6 bec<08 0.8<¢ o 12

Discussion Paper: 10-16

6 . Rr—ILEhENbH 5 W OFFRUEIZ &K 554

I E—EZRHEE Lz CCRETAOHIODIEE . BUEEEE LT
BCC 7 Vi ® DIEDOZEALE RT A — /L&) (Scale
efficiency : CCR €7 /VDfil,/BCC €7 /VDIH) %fEZ & OHE L
Fe + Mt R 3 DR A TR FLAC DN TRYD, 2hERi 7 71—
TLEITRWIN—TIE LT (F ),

A —NVREEN 11ZE< . CCR M7 v 7 47 & BCC #h#
W7 a7 ¢ 7T TDAED 1128y (Most Productive Scale Size
Liebh ) 7 A—T1% BRI LA > T bR 2 R LT
WHET N —ATHY, AT & bBURMER &3~ & TR
L5,

—J7. BCC E7/VTRIBIZEEN R SN2 7 V—T 13, AR
BB SN DS C A — VRN T B TBRESHINAY) &
T 5, ZOVN—T1E, BMIC ARSI GO b A Il 5
T &7 HBEOINTSRECHE L, THUCR A o il L, xI5R
ZALTRTIUTIR B 7R,

F72. BCC EFT/VCTUEITR DI b DD LWWSGEN R o7
TN—F I BEOFEL HE VT TE LT, A — VR b RV,
DT N—TE FIRRE TS HITHRR LW S 2 TREMED & 0 |
Hifi CREEECES A L S5 2 & T, Mk CoBElR kA Rz
FTZENERFTE DL n, BIRERL LATERHT B,

LUR, Zh—7Z &1, RTS 7347 (Returns-to-Scale, AJJHINAY
I %59 5354 Increasing RTS (IRS) . AJJ&HCLTH
H A8 L7220 M4 Decreasing RTS (DRS). AJy & H A
L CHINNATE72854 Constant RTS (CRS)) ATV, AJ) & %hsts
& OBIRE ST Do
gz

BRI TIVBIRIE F AR BT MG & HhilEE
FELZEML TS (K1), RTS X, 1E1F Constant T, /37 A
DENEIER &2 D (R 8) IR CDRS 28 51528,
ZAUSAHBISHT THA B ANT A 5 72 K9 WS A TR B IS BIR e il
bRONIFERIZEEBEZOND, MET—F 2/ & NAHIANE
B 2 ~ 55 LD 2 L TR E\WEIE 2 0T, HBITTHD 5 SR
DN 23, FRE SRR R MRS 2 R > T D, R
& LT, AR M2~ AfF L L TREVED 34, F& 0 137
BRI TH DA, A BRI IULZ, ZHRMISER S5 & FHi
T& D, TOZ Lnb, BERIFEE L, /R rikies - LR
RAGHEEOEDT L & v T — 24 LT 21T O W
FERHY | TOT- DI TIEAERLE OSSN ETH D V2D,

COTN—TOTH, ALy a CORRED [z TRE <

CPEITH 348 4,710 71, BEEKRE T 491 K, 2L va
PHT,900 £ TRARLIMRARIC bSO, BIRICIE=
L7 a Y OFENFE L, IBEECHIE & U e FEOTIUTIL,
FTaBRTEIMAENTND Z EBRETHDH Z L 2R T TND L



GRIPS Policy Research Center

EZBND, TOIN—T TR, KEROBBEIEEOE), A
F . sk NPO 0k, BUEHiESE & oflsaditb OBl % < Roh Tk
0. EEOERIITEIIEORERLETH S & & bio, I, &
BILRASTERBEH TS EFR X9,
CIREERE

ZOIN—T1L CCRET VDD BCCET MG FIEEEZ D
Z & DA RIRICESEE L (K2), RTSIHZEIRS £720, BCC
ETVCIEIRIGER OETHAvR 0 OWENZLND (£ 9), =
DI A—TVE, NOHIK, BRES. MR e bR ThH D . A
FRORER & L OO 5ENTiiT 720 8, £ < OFAitE BB
ZRIET 572 & HUREIRIC SR - R E LTV %, 20720,

Discussion Paper: 10-16

RAICEI LT o, MRRHA TORR T3 < . Ml RA CofEMNICE
REVWTHIENDRETH D,

BB, ZOTNV—TE, TR, 2L 7 va UBIS NIRRT R %
<L TRIL 106 8,893 J7 1 &l — AT~V BTN, B
WL, YA (428 7)) 1SV 411 THMEE S, £
BRI TN TN D, BRETEIR 2B 83T ey &b
T, HBEHE R L L TORENIRZ LTV D vz b, 5%,
KAy e ELWIRT D 2 EMROONTZ LD, s, L7 v
a2 (4,580 ) IEKICHIIT 2 IRERE Blal> Tl . Z0%
TRERAIIEH L TN ZEREE L,

EEPET L
y—F

—o— AZ{ii8E BCC —=— AZETTAE CCR

—o— TE1fi#E BCC —=— T4 CCR

FHREE

EEFETVN

HEPE ~
7 EFETY

y—F

—eo— HET#TAE BCC —=— HE{iT8E CCR

—o— KEH{fifE BCC —=— KZHiffE CCR

Fl AR

EEPBT
-7

—e— EX1li# BCC —=— EZ7i7#E CCR

B1 HE#EH7L—TDe A NTT A
=8 Mt N—7
NES NES ]
U WS |5 ;EI; e A éfj) e |4 anE
=3 1% M)-F . # ¥ " |bce B 1% TIN-F 5 # #
A EfiigE |BCC |1 1 0548 |0846 |1 1 0899| 0855 C (o] ¢] c D D
CCR |1 1 0478 (0798 |0668 [0.668 0.769
L 188 [BCC |1 1 1 1 1 1 1 11 © (o] © (o] © (o]
CCR |1 1 1 1 1 1 1
TEAi#E |BCC |1 1 1 1 1 1 1 11 © (o] © (o] © (o]
CCR |1 1 1 1 1 1 1
K Efii8E |BCC |1 1 1 1 1 1 1| 0799 C I I ¢ I I
CCR |1 0863 (0449 |1 0741 (0741 0.799
EZ4f788 [BCC 0911 [0911 [0945 |0911 |0911 |0911 0916| 0774 C c c o} c o}
CCR (0705 [0.705 [0.73  [0705 [0.705 [0.705 0.709
H 1fi8E |[BCC (0296 |1 1 1 1 0.685 083 0963 C C © c D D
CCR (0272 |1 1 1 0763 |0.763 0.799

#RTS=C:Constant/I: Increasing/D:Decreasing EI5ILD 7= 1. LLFFEEE



GRIPS Policy Research Center

Discussion Paper: 10-16

FHEMEE

EELBT I
y—%

—o— JETAE BCC —=— JETHiAE CCR

FltrAHE

EEPBTIR
y—F

—e— NETfifE BCC —=— NE1Hi#E CCR

FHEAEE

EEPETIR
y—7F

—o— O1iifE BCC —%— OEHfifE CCR

EEFET I
y—%

—o— UX1Hi#E BCC —=— UZHi#E CCR

FHRAHEE

EESFT I
y—7F

—e— VETfifE BCC —=— VETiifE CCR

FHRAHEE

EEFBT I
y—7F

=

HELA

7 h—

F

—e— Wi BCC —=— WEE7#7AE CCR

EEFET IR
)—F
—e— Y BCC —=— YZ##ifE CCR 2 BHSEEH S —T DL A kST A
=9 REEEIN—T
JErzh ErA
T (MEe |37 ifj} e I e iﬁ; s | 4#E
B % M-F | p ¥ ¥ ' bee E % FoM-F| + # #
J Efii8E |BCC |1 1 1 1 1 1 1| 04962 1 I I I (o] (o]
CCR 02442 (02442 [02442 |02442 |1 1 04962
N =1i#E [BCC |1 1 1 1 0.9999 |0.9999 1| 02808 I I I I I I
CCR |02161 |02601 [02751 |05211 |02063 (02063 | 0.2808
O ZfiféE |BCC |1 1 1 1 1 1 1| 02842 1 I I I I I
CCR 03064 (03931 [0.2515 |02515 |0.2515 (02515 | 02842
U EffifE [BCC |1 09998 |0.9998 [0.9998 (09998 |09998 | 09999 0.1981| I I I I I I
CCR |0.3896 [0.2082 [0.1657 |0.1612 |0.1319 [0.1319 | 0.1981
V EfiBE |[BCC {09999 |1 1 09999 |1 0.9999 0.9999| 04451 I (o] I I I I
CCR 02567 |1 05886 |02733 0276 [0.276 0.4451
W EffigE [BCC |1 1 1 08579 |09026 |04734 | 08723| 06422 C I I I I I
CCR |1 09045 |05841 |0.3905 (02411 |0.2411 0.5602
YZffi#E [BCC (07389 |0647 0647 0647 09999 [0.9999 078 02222 1 I I I I I
CCR [02397 |016 [016 [016 016  |0.16 0.1733




GRIPS Policy Research Center

O mbkEid

CCR,BCC EF /L& bIZDEMIRELE > TORNI L—TF T (%
10, [¥-3), MERRERCREED S S LUTFEHL LETHY . A
R T & T CEL eI b B 53 B R RS H
VAT, 7 V=T DN 7 v T ¢ 7 B DMU T, B0
NBEECBRMEIRI THIISS LR TRETH D Z L AVR ST, 7272,
FHEE AR LIRO® D HEELT- TR Y RAIRTEEIRI TITF
BITELTWD, FHT, B, F. PEMRESZ, PRIk
HEANVTEY, CCR EFATHDENAHE L, T EOEER S
D, BWVIIREDITTND LFMITE 2, L7eAi> T, ZOfhoiEls
FRER PR TEIL, EOFEERIIREDL LEZOND,

DI N—T1E, FETRIL 248 3,352 U1 T, A TR
218 2,142 5 L [FIRRE CTb 203, BB K H 1T 394 71T (423
FH) #TFED, £/, abrva ikt 3,558 ATES (4,290
1) TR, BAEROAND, BES, HEHI b5 L )
DIERIFZATRETH Y BN E TL O RELDRPFEOND EEZ2 D
. TREBAS~ VU —OIERACHBE L L & & BT, FRI 20
oA TS D Z ENEE L,

7. Bilateral Comparison 734t

FERK - BRI EE G K - HUEHE R 52 D A REET DT
%, CCR - BCC nrcHWHASHBIZMA, £ 11 17T 4 3
—ZH BN, 4% DMU #O~@IZ53¥E, o8 Lz,

Discussion Paper: 10-16

%11 Bilateral Comparison Z3H7 0728 DIENHEEE

OEEEED | MHREEDHRMEEICER BEFREE
Wiz MHICEmEEERE=1. FEFREE=2
QFEDKR BEZELTE=1. ERBBHE=2

Q| BHERIERR | GrERIEER CH X R EFET 2. BELS KK
@

i)
SR

8 BHE. —AMISES =1, Bdk=2
% B HIKRKR|200 \IBEUEDFR—/)LEBL, LB EEE
—ILOEE | EFTOHHR=1. EHifEgnsH=2

Bilateral Comparison
izl

FREEIEHIE OB OWTIR, R E O L0 REHEEEE,
HBTEF UL A~ oD A it ZE Rt A R E R B 4759 & LT
HOBFIAE R & BT Lz & 2 5, DI, IEAVRRGE & 6. 48
EEEN EElo>Tn5 b oo, OUTPERFORM i & A3a i
#E - HUEGHHE & 12+ T RGN CIIEE D LIRS & D FERR
Shiz R12) ,

TelE L, FREEBRENGEN TR & DT U T NVEITER SV T8
B ANENRRE DA 72 TR 8 B T2 th, Z I
HIATOREDRD D,

FREEEBEA 7 BEOPNRTIL, AR, 1 fEASBREEEIR T,
P TITFHEERDP R SO DIEEZH L TWDEERH L Z &b,
EADRINAB N TN D RUFETETE A2, L, DIETES -
&, MHICEDEN DD, E, FABRNENZ Linb, FHECIIRE
MALELEE 2 D,

10 BJynrgem

sToh | EEeE o/ | [ [T -—igy st |28

= = VeSS . . 7% &

Fommmmen | wmalemalae 7 \T00 R ow- 2R S

T

B EfiifE |BCC 0.809 04510 04643 0.2588 0.2654 0.2588 04179 09712| C C I I I I
CCR 0.795 04380 04229 0.2518 0.2636 0.2636 04058

C =f1ifE |BCC 0.1121 0.0978 0.1901 0.0978 0.0991 0.0978 0.1158 0.8292 I 1 1 1 I I
CCR 0.1088 00717 0.1522 0.0789 0.0823 0.0823 0.096

D =1 [BCC  [0.1821 (01762 |0.1762 |0.1762 |0.2025

0.2039 0.1862| 09429 C C C C D D

CCR 0.1748 |0.1698 |0.1698 |0.1698 |0.1845

0.1845 0.1755

F 2188 [BCC  |0.7717 [0.7825 |0.3656 [0.3229 |0.3229

0.3229 04814| 09311 I I C C C C

CCR 0.635 0.7668 [0.3219 |0.3219 |0.3219

0.3219 0.4483

GfiifE |BCC 0.1762 |0.1762 |0.1824 |0.1762 |0.1762 |0.1762 0.1773| 09724 C C C C C C
CCR 01724 |0.1724 |0.1724 |0.1724 |0.1724 |0.1724 0.1724
IEfiTEE  |BCC 0.1356 |0.0380 |0.2196 |0.0199 |0.0630 |0.0199 00827| 09962 C I I I D I

CCR 0.1315 |0.0379 |0.1988 |0.0192 |0.0535

0.0535 0.0824

M XEf#ifE |BCC 02438 |0.2425 |0.5292 |0.3855 |0.2710

03198| 08376| I I I I I I

CCR 0.1975 |0.1854 |04300 |0.3278 |0.2333

0.2333 0.2679

R ZEftifE |BCC 02145 (02145 |0.2145 |0.2145 02145 |0.2145 02145 08276 C C C C C C
CCR 01775 |0.1775 |0.1775 |0.1775 |0.1775 |0.1775 0.1775

S ZEfiifE |BCC 05377 |0.5218 |0.5595 |0.6301 |0.5275 |0.5258 0.5504| 08415 I I I I I I
CCR 04524 04295 |0.4618 |0.5208 04572 |0.4572 0.4632

X EfifE |BCC 05616 [0.3893 |0.5699 |0.4383 |0.3893 |0.3893 04563| 08673| I I I I C C
CCR 04331 |0.3397 |05120 |0.3891 |0.3503 |0.3503 0.3957

P XfiifE |BCC 1 0.5838 [05982 |0.5838 0.5838 |0.5838 06556| 09671| C C C C C C
CCR 1 0.5608 [0.5608 |0.5608 |0.5608 |0.5608 0.634

Q =188 [BCC {04683 |04683 04683 |04683 |0.4683

0.4683 04683| 06121 I I I I I I

CCR 02866 |0.2866 |0.2866 |0.2866 |0.2866

0.2866 0.2866
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gn—=7 1 2 1 2 1 2 1 2
BA BEE| # & % BREE HE% By HE 7L

EES

& | No. of DMUs 7 18 13 12 5 20 11 14
BB Average 1.143 1.072 0.991 1.121 0.719 1.498 0.723 1.299
ES SD 1.199 0.305 0.373 0.910 0.137 1.617 0.179 0.864
1 Maximum 4,068 1.886 1.976 4.068 0.894 8.455 1.000 4265
Minimum 0.503 0.580 0.504 0.595 0.516 0.784 0.503 0.617
Null hypothesis/T{& rejected(1.83%)/2.36 cannot rejected(10%)/-0.76 rejected(0.14%)/3.19 rejected(0.12%)/3.23
Rank sum statistics 130 195 155 170 112 213 202 123
outperform = + same Same = + = +
H#h | No. of DMUs 7 18 13 12 5 20 11 14
b2 Average 1427 1.031 0.863 1.384 0.670 1.156 0.678 1.488
= SD 2012 0.273 0.312 1.707 0.146 0.338 0.191 1.554
# Maximum 6.348 1.738 1.738 6.976 0.894 2.250 1.000 7.000
Minimum 0.503 0.578 0.501 0.595 0516 0.925 0.454 0610
Null hypothesis.” T{& rejected(1.83%)/2.36 cannot rejected(10%)/0.27 rejected(0.09%)/3.39 rejected(0.102%)/3.23
Rank sum statistics 130 195 174 151 115 210 203 122
outperform = + same Same = + = +
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