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Abstract: This paper is to compare technical efficiency of metafrontier with the sample firms of
construction and real estate industries having different business model and belonging to sub-industries
of construction known as the economic engine. This study adopts a model integrated metafrontier
input distance function due to its ability to associate multi-inputs with multi-outputs under different

production techniques groups. The research period from 2000 to 2007, 24 firms from construction
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industry and 59 firms from real estate industry are collected, total 561 unbalanced panel data. The main
results are as follows. First, this study found that technical efficiency, technology gap ratio and
technical efficiency of the metafrontier on the firms of real estate industry are significantly better than
those on the firms of construction industry. Second, this study found that average value of returns to
scale for construction industry’s firms only slightly higher than those for real estate industry’s firms.
Moreover, the companies on two sub-industries could reduce long-term average costs and strengthen
their competitiveness if the companies on two sub-industries expand production scale through mergers

and acquisitions.
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FRE AR E A - I KA SRR 2 1 R s R E e SE OF [E] » 3 ELi A% (Wong
etal., 2012) =1 #5455 (Al-Malkawi and Pillai, 2013) -

TEARSEATRE LI - 8 SRR ifrZ (frontier efficiency analysis) 78 (B 123 &
FRRER T4 (Baver et al., 1998; Cummins and Zi, 1998) » U LRGBS SEBUEESE N B4
B ST RE BRI E R - B BLUE G2 RIS (RS [R9T7
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etal. (2004) K O’Donnell et al. (2008) ELiE{i5eds > AufE o
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HrEMFEERET T K EATl& 5 BB FSCR T A RIRB TR A - B E
—RIME - BB VB SRR BEERTE - 40 ROA Sl A ZmEERE > REFHEHE -
SR R O\ R B ] AR S8 2 F - (Bauer et al., 1998) « HLJH R RiB S8R A 2
TR R S eE T BB TTA - R B B LRV ERS 2 R A ME B BOCR B
A REAE R N FIE SR - Cummins and Zi (1998) JRAH{ELZ R -

AT RE SRR A E 2 SR G IT2 > KRG ErT& oy Ry #ERRAER - $48E
R ~ BREENE = - IFERIR SRR i - HEREWSE - EI5AZR
PAErat R BEG - R 2 S N B G AR R B D 7 b s B BRI PP 2L - B S
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BESRL » st EEEETRCRGHEE WA % R (EHE A& R4 2% (data
envelopment analysis) £ - FEf&iE LA (stochastic frontier approach) FH¥fi#R/D -

Bt DU RRCRRTEESRE > You and Zi (2007) $¥EREIE SR 1997 £ aRlH 2
Ailfg - HUE i EURRER ~ SOl RECERSCRIVEEE R - BTHET - MSAEEE (R 97)
J3r ¥k E] 2001 £F 2 2005 47 29 YA 500 KARBSEHH TR RS SR A E] > AT AR K s
A E TN EHIETY - il W R SRS LB M AR TA (5T 28 A BIVEL T e s Dzeng and Wu (2012)
K Dzeng and Wu (2013) FILARRAS 8 o i & T8 i 2 2 $5 i35 - Sumardi and Anaman (2004)
RILIERBRHTER - HLIBREF VAN ORI R S 1971 £2 2001 FHRYFIRIBER
(aggregate efficiency) » SFHEZEIFEAG ~ FMTHERERLT Ky 26.6% »

B ISR BRCRa MG RE i AR EREE L - BEE - ResH (B
90) FHEEIN 1999 FELART.Z 34 28 LB A S BACR TR S » FREEST HEGr8Es1h -
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CAR B s 3y E
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s OSCIEASRST > 120 - Wong et al. (2012) DL DEA 7575537 R e 7 B & e BTt S 4 e
% > Al-Malkawi and Pillai (2013) RICLEFAIH A& AR A BN & S SEE 2R e Rl E AT %
& TR BN EEIVHEBISURAIE D > RS (R 94) FIHBEEEFEDAR
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ARG E P L ER S e B T B RS 0T Fal L [E AR A eI RE S - E e Hayami (1969) F
Hayami and Ruttan (1970, 1985) ZE#EH » i Mundlak and Hellinghausen (1982) #1 Lau and
Yotopoulos (1989) FHAEHRA @ A/ TERIERIE M 182K » Boskin and Lau (1992) #1 Kim and
Lau (1994) 84 LR BRIRE - (50 FH L [E] e BBl S E T 856 90477 > Sharma and Leung (2000) 1
Gunaratne and Leung (2001) i A BRI - 5237 Battese and Rao (2002) 71 Battese et al. (2004)
Tt PRI [EIE ST e # (stochastic metafrontier function) » 12 &I FHERMEBLIECRIERTEDE - flint St
[E] A FE K ELERENfE TuEMh & el SR AR FERCR - (4 [F e 8y 8 @il - S LA EAE
A EER R P Y AR EE R -
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By o WS EHRARTIEAEAE » EE[E SR FRRHE 225208 - FrLL > Boskin and Lau
(1992) ~ Hayami and Ruttan (1970) ~ Kim and Lau (1994)~ Lau and Yotopoulos (1989) #1 Mundlak and
Hellinghausen (1982) HYBHSE 7% » A S BFAHE R AR 72 DL —ELL OIS - RAEHILy
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O’Donnell et al. (2008) A [EEERiTEFAHBFESR s T ZIRFIFRTSE SR 2B
HPrmARRE - BEER M RRE - GfEERE - ANEeREEFERGFREZ 2R - SO
¢ (economic infrastructure) ~ 55K E RS R HA 2 72585 « ISR EE R DUR E AR K
ANFIRAEREIERA B NS TR S T - HEE LI/ D& A B S g tais 7=t - S5
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RS EE A B AN - WM Z SCETORIRE - EECE S B R E BB FUNVA R E -

O’Donnell et al. (2008) 55 3k [F] 48 FE 56 s 1 K 52 BR il £ 1l £ & TP B 2 58 5
(boundary) | » HELKILFEIEFVABSEATARAHE - FEIRMEHEFAHBLILE 4 B Y% » 77
SRR TR R 2 LRl W SRRARFAH B T 72 B DU R8s 2 mI bk

52 Fr g IRk

FERE ABHE I IH H AR E > AR SR B TR EAL B 2 18 56 0 B RIS R A 5
3 BRI A ABLE RSN A oo BHECHIR - RIS G B S SO RCE - LIRSy
FEH BRI ERAFH > ABBIAIL BT AR ERNEGEEA DTS —  HAKNE
HEZZEM -

ASCEN BT ZER A EE VIR R (558 ~ BEARR M ~ LIRSS - #BiCEE
SRR M SR LR H B TPy IH H R B RER - TP B AW (5 s 8y - BsRU S
BB R AB IR = (M8 - 7B+ B ~ BT ABRIECEEFHE -
HIEEK - AWFTER BRI > SO IME NG EEE 2 E% - SBEEREFR Al
*® 1

580 YA RE/F > BEGSFEEHEREAHEEERE S > A5t
TR EETRR MY S S TAZY)ETER - B Ry 2006 4 - SRS A B & AR R 2 $80 A\Bi 2 T
BN R

53 > A Bk AP

Bl R Bl (I FEAF 2000 FEE 2007 FAIRGIATET > S RIAIER 2 K3k 3FR » Al
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R1 AHEERANRARENRE 8%

K1 TAEHEE TEFR
ELE SREAUFHE (Ti) FEEEWNAGERRDIEREER ZFH -
(Y1)
BHEIMIA (TT) B DRI VEZEINE A Z BT -
(Y;)
RN Rk (X)) Bk b EERAN FEEER > BHRAAER®R 2T
-
BT A (X,) FERZ B THENE -

EEE e (X,) RS R Y AR BT i -

R2 BEERAENBEIONGEIE

ELEY Bl
F BEWAFEH  EFEIMIA EIEERA BT A EEEEFH
2000 4,131,663 165,457 3,950,166 424 835,991
(3,547,843) (249,296) (3,773,5138) (3929) (1,412,047)
2001 4,444,459 146,733 4,230,196 458 833,716
(3,396,871) (203,072) (3,413,871) (462) (1,397,944)
2002 4,923,950 114,338 4,431,128 429 889,995
(4,279,183) (158,808) (3,960,343) (426) (1,536,996)
2003 4,595,396 224,276 4,081,073 384 900,186
(4,151,191) (380,731) (3,762,023) (331) (1,531,243)
2004 4,836,369 214,403 4,338,145 303 1,067,078
(4,608,500) (291,383) (4,130,374) (196) (1,930,939)
2005 4,301,002 209,728 4,104,505 281 769,586
(3,432,926) (402,099) (3,188,723) (210) (1,707,301)
2006 4,336,757 311,881 4,081,237 330 757,543
(3,669,982) (590,887) (3,349,099) (261) (1,732,286)
2007 4,738,236 206,681 4,334,413 370 690,4741
(3,982,141) (353,395) (3,666,365) (326) (1,488,722)
T 4,527,160 201,132 4,189,825 371 835,015

5t gAY 155 -
2B AT AR HUI S - HEREBERAT 5T -
S B R -
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R3 ESCERAENBEIGETE

FEHE %5( B
FOOBRERATE  BEIMA BERA BT A BEcEiEsdE

2000 2,094,125 110,135 2,063,396 103 959,936
(2,133,095) (149,148) (1,931,530) (152) (1,606,087)

2001 1,660,401 164,384 1,758,716 71 1,043,238
(1,905,675) (357,261) (1,921,777) (88) (1,635,543)

2002 1,477,705 158,750 1,614,111 59 788,859
(1,869,416) (380,505) (2,161,280) (73) (939,169)

2003 1,452,615 265,990 1,457,248 56 809,014
(1,809,600) (894,244) (1,756,407) (75) (995,628)

2004 1,696,742 112,721 1,478,930 62 865,371
(2,352,064) (152,863) (1,984,414) (103) (1,204,508)

2005 1,709,866 122,429 1,431,510 58 834,618
(2,125,884) (188,252) (1,785,244) (106) (1,190,639)

2006 2,485,615 168,203 2,007,385 58 762,521
(3,510,4575) (272,897) (2,815,102) (109) (1,129,253)

2007 2,641,695 164,260 2,066,380 62 811,182
(3,340,871) (259,1967) (2,574,036) (110) (1,180,459)

8 1,916,543 159,440 1,753,106 65 873,448

3 LA : 406 -
2B EL T AN BB S1 - AR 5 BT 7T ©
SR Fp A S o

e 2 AR 3 ZERNATAL  BiEsENVE RSN - i SR AT - EERA
KMEBT NS » HEAERGE - ERNERIMUARE EEEFHACISHE - ERIEEEE
MG EARE ZERNE - (RIER 4 SRR A B E N B EU TR R tiREsS R
AR BR T ESIMUA BB E B F R BB = B > Hep BRI A#8 ~ ESRA R AT
NEE - R 1%8EKE - RnAFEEZ =831 -

* 4 PHEREES  EEEE RS GRERCEEER AR A WEEE T EE
ZHRAIEEAGER  EIEE L EEERE R Iﬁlzk*ﬁffrkaﬁﬁﬁﬁﬂlﬂz TR 2 ] E B
BfELH - B ARAKEBEAM SR FHEATEFRE (B ' [R94) -
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R4 BEEHEERSERAEHBBSRREER

- it L s L t 4i5tE (p value)
Pk IS EREESTE e Tty st
- = i)
BREUAGEE (Y) 4,527,160 1,916,543 7.9860
(p<0.001)
BEEIMIA (Y,) 201,132 159,440 1.2130
(p=0.2260)
BERA (X)) 4,189,825 1,753,106 8.0270
(p<0.001)
BT A (X)) 371 65 11.1120
(p<0.001)
EEEETFHE (X,) 835,015 873,448 -0.2170
(p=0.8280)

it BRE T ABLIA BB - HerEH B & BT -

6. BREERS

B SFA (R s el s A\ SRR A THIEERRERE - (RIS SN
$ B Z/VEE] 10052 KA GRS E LS TR - R WREESEN 7 (R
B R IR RS S ForbEIs s R UR iR B g, -

PRSI (I FE LR MER “YOHEDE (QP) - flint HLEIE A% A FErESE kB (58 -
s HERERATSE C o NG BNE S HE R ZORBIAR BT L BOR SFR AR
B - RS EDANTEAE: - SR B S (R R o S ABIEERIREL
3% (bootstrapping) i3t & (GERHTRENES » $TEMEAZ R DU &R = E HHiE 5000 2 - {ki%
3 5000 JHI GG S HE S ER B e -

AL s S R N TR BT - $RF SFA S Q)RS B - fh3H4S
SEIREEERANS SR C o > R RIS RSB QP UL (RS SR 2 B A - ST
BHEER S ORI HIA0E - B0 i R A TR RIS R » HEEE%
{ERIBHAA LR R o SO e A TN R S AR 2 BEBILE: » A Ch
LA T A TR St B A = —2{In[L(H,)]-In[L(H)I} » £k In[L(H,)]
Byt BE B 2R S BRSOl -+ IN[L(H,)] SER 52 iR RS R A

° ARSCHSYHIETY R X TR - X BRI RIE Y AER LR HI R IE - BT ERTE
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R B (> %A - Q0L > 1550 A (B 188 > EHIRE By 24 » B F 1%HE/KAE - Bm e it
RN\ TR AR R IEES TR T LI - 5 A ER SR H
AN o

PR o FIF S i S Bl 3 S A\ FIMB IR M8 RS 280 - RIS i S B i
FrEREA A FIHIRARTGR (TE) > (/] QP #RBNAME LIRS R EEHE - TR E
[l FATEeR (TE*) - EMIREE (8) a1 TOR fhat{H - BEL S Bl N\ F S E Y
ffy TE ~ TGR Bl TE*S 7 flixH{E > S3RIBNES -

6.1 12 ¥ HATE A5

RIEZR 5 2l A ERTREREIEFRN 0.7164 » RS IEE N ZETEERE  {F
HEFFAEEIVETZKAET » 7D 28.36%HYHE A - TGR SEI(EEEL 0.7704 » (ARILEFAHE oA
FURAELEIE S - 2B N SRR R S AR - nIDAFFENE 22.96%HYFE A - TE Bi
TGR IR G RNEREE 0.5448 » ARG EIEEF FAZE - 2iE3E N TR AZEHLaT DU
/1> 45.52% o

EERCENTEIN TE SEHEER 0.7733 » fEESCE A TS ZRA ERCR » E4EFRAHEIRYETK
T BFRERECD 22.67% HIFEA o TGR SEIETER 0.9122 - RFERILEFAHE R R EHHE Y2153
R SEEE ST ERCE A\ SRR EH A Rl - PTLAFFETE 8.78% HYFLA - TE Bl TGR #H3
BIFEIGERCRE 0.7114 » RFFSEILFEEF LA E B A IR AGEHL AT LUR /) 28.86% -

i bl - R b RIS R E L R A R UL G 2 SRR EMHER K HE
BEESE  WENEGEELE - AOEETIRER R AGE - EsEA T Z TCR S EE R
EIEENE]  FORMENE Z A S R PAIL[E R R PR - SUEESE AT AT IR E A
3 1m L AR EER AT © TGR 81 TE 7 SefE Ryl - PIRIARET TEREL » (N E A E 2 HES
A 0.7114 > ERHYEEFENEHY 0.5448 » FoRERZE N FIHVAEERCER LM SHUREET 2153
ANE] IR BN RS RS A ERT 552 0 BRIERAEERE
RS IEE N T H BRI EER - WREE—E 2 EHKET » FERREZRAE D2

SN Ry U IR S SR N TR - Reffrdh 1R 2R e 3 [F8 SRR TR A I i B
HEh - B E Ry R anE 1 2E 3 -

® RHE SR BRI A, ST R SR SRR T
%> HEAF PRI EE tH =1 A Z S TAERANRRT 33 - B SRR 380 Rty 2= BEEE AR A
LIS ErsEibe Py E SENAT Sl T A et e /A [ D EASE S SR VE SYEE SE IR S Tra vl m e SR SE
& > FEEHEERERIK -
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#£5 BEESEHLFEERNREERER

il EIETE EEE
TE TGR TE* TE TGR TE*

2000 0.6110 0.7258 0.4383 0.7150 0.8414 0.6131
(0.2047)  (0.1439)  (0.1757) (0.1456)  (0.1233)  (0.1821)

2001 0.6397 0.7481 0.4763 0.7270 0.8939 0.6598
(0.1950)  (0.1316)  (0.1750) (0.1394)  (0.1135)  (0.1787)

2002 0.6705 0.7722 0.5065 0.7467 0.9262 0.6958
(0.1897)  (0.1209)  (0.1359) (0.1317)  (0.0889)  (0.1563)

2003 0.6964 0.7789 0.5300 0.7686 0.9362 0.7238
(0.1790)  (0.0879)  (0.1291) (0.1279)  (0.0823)  (0.1524)

2004 0.7063 0.7884 0.5467 0.7803 0.9316 0.7311
(0.1611)  (0.0896)  (0.1008) (0.1227)  (0.0819)  (0.1478)

2005 0.7588 0.7964 0.5967 0.8020 0.9300 0.7491
(0.1451)  (0.0863)  (0.0991) (0.1194)  (0.0828)  (0.1438)

2006 0.7791 0.7690 0.5884 0.8172 0.9057 0.7432
(0.1386)  (0.0983)  (0.0734) (0.1097)  (0.1418)  (0.1666)

2007 0.7984 0.7927 0.6221 0.8268 0.9241 0.7663
(0.1288)  (0.1039)  (0.0647) (0.1056)  (0.0783)  (0.1289)

¥ 07164 0.7704 0.5448 0.7733 0.9122 0.7114
(0.1765)  (0.1092)  (0.1353) (0.1309)  (0.1033)  (0.1643)

5L TE @ SATRes{E - TOR @ ROiERCIEESS » TE* @ JHEIEFI RS -
2. ESRNEEREAEE -
3. BEANEY : EiE%E)y 155 0 FHERSE ) 406 ¢

WfE 1 BURAE 2000 % 2007 FEAVEEAHAR] - 253 TE REUHE 0.61 BIGFRH @S m H2TT
% 2007 250 0.80 75 - EESCREIEIEZE TE fEBAMRIA B ELL - 2R =S
2 BGE EReEh > H TE R&UTE 0.72 Bl /R R EfRE [ B2 7T - 22 2007 425 0.83 7245 -
HRYAIAL. TE (iR i e B sR A m R R RLE SR E T RIS SC R B R LR EMAeR
{8 - 2808 2 RIE 3 Fr ZIRAVEER O EER R L EE SRR EEAE - o B R K b Rt
SEHVRERTE > N R EFME R RIEIE R RN RS -

2 SR EIHY Y TOGR{H » HEHYEER A - (8 3 5 o] R s 2 e A ]

" 2003 4Ey SARS JEFEHAR] W IR IS TERCR T B AR AN T > BRI AT A R 2 #3119
R B EERE - B2 2002 2] 2003 2 WifdEEH o > BRI FEVINE T - (HESEIMUAF T
e 535h > ={EEEZRRA T SRR B T B —EiREATEC) - & B EF SRS i (RRIRY
HEHHER D B =I5 ATREATESR D) - SR S - ERTRE/ZHEAK 2003 SRR AR A F] 28
ROEFFP Ay EAHHIREA
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0.90
0.80

= 0.70 ././r
5 —t [ mm

m 0.60
i //’/ —n— p
0.40
0.30
PP FEFEe =

B3 EiEIER SR E BT S

SRR {ERTBIEAAR > HpRAIRGHEEL 2GS AN AL PN 2 A SR E S G
77 > HEIEEIE TR 2SR 017 2% BUR{EMEINYEHKET » BEEEA
HfE ISR D R E

SRR S R R R N\ R S AL R MESRYIRIE 6° - TGR
HEZERN t e e Ry -13. 208 (p B < 0.001) » BUE#ESEAFEAY TOR (HEE/ NYERZE S
B fRIFHEE RS ZRRERE TES BiE R EESCE A FI M P E AR the e EH Ry -12.396
(p B < 0.001) » EiESEA TR P EIEE /NN SR A E] » B ESRBUR - Rk
N Z BRI R BN B ISR A -

R 6 EEEERCERNHR LRI B SR E RS EER

G e S t{E

= F w3
kil pom  pem  wmewsm 0 P
Tt L3 (TGR) 0.7704 0.9122 -14.208 <0.001
JERE TR (TE) 0.5448 0.7114 -12.257 <0.001

O - RN R AR AR R AR RSN S EEEY B0k T AU A IRE TE IR -
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Gre e B R R E A F LGS R - N ERSE A FIRY TGR (B 0.9122 » BIEE KV E 1SS
ANEIHY 0.7704 » HEFHB S E G E N EE R ST ILENE S - Bl )N - s e
BN EIER T R R AR E - BEE NS E RS BRI A - R EEEAENEE
SER(E 0.7114 > BEESHYVEEENTN 0. 5448 » HEEAFIL[EE R FAER » B\ 5 ER]
U EE S Ve ki YN

6.2 ¥ is B2 RMARP A H

Rl S S SR SRR N B 2 USRI - SURBEE ~ IR BRI 17500 - Bt %
AREGEN - (A SR B A T R ek B (R B i HE - A (15) G BRI - &k
B SSR N EI NI ER I P25 {E 5 Bl Ry 1.445 B2 1.348 - R 2 SEVH 1T = (9 AE AU AR 22
PEES - BRAISEAEGF ST IR A BRI - AT DUE— DI RA IR -

6.3 RERFZ AL E

AWTFEVE G REIE A - AFEHEE
wre -

(1) BREANE - ATLIHALZ TSR - FHCE RS TIRENCE - BRI ESSE L
B Z BRSNS AT BUERETEN - B LA IEEVESSEAF M EEE - 5
TERUR AW - LLAN - BRIVPBEESN - AN A E SRR B IR - AIERER - S
R RRZ SR > DERARERARE - eSS EHRR

(2) WEEET - LU AR SRR A SR AVR I - B RS R E R 2 R RsR b
NEBFHESARVEYNE - WAL > EIESERAT 2 B B A R B S - AT
LRGSR A R B EAR L2 20 -

3) HBUTE » EIEFEAF ZHUEHIFE (1.445) PhiEEERGEAE (1.348) - WI(EIE
2N EE O E T IR AL AR ] R R PIRA Bt AR 28R T
BURF AT PABCR T 25 48 R i & TR A FE T & b - DSR2 308s -
5N BESURNIT S > AR/ VI MARAT - B ERA 2 hlH Y EE 5 R R R [F

HELTRORES > ASCNEIR AR [FE 5T 888 56 RO e I B TR BB A 75

% R BRI R FEMRSORE B EE -

FEBUFER SRR —EZEHEW > 5%

® AR B R (A SR T SR L W B E AT B e R E R Ry (D)% t
R R P oS R » R0 0 QAR D - K ZAIREIE D - &Gt E% - BABIR SRS
FRPIRERVRIITE IR Ry -3.7994% - HEEEAI Ry 3.8990% - BIEENE 2IUNMERD - BECEAF]
I 23R/ IR FER TS A RV SEROIT B R e B SR E 2R - tEHESER 23.303 (p fE<
0.001) > IEHBERE -
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7. FEAmEER

AW FE LA K B Z T 2SR BT R - PR B iR B e N R AR AR
ZEER > BN EEEHERCE A FEERNARZERZR AN S PAERER » [RamEH
N EIRIFATEERE R AR - AWTFEREGE LA [F] A E ROy 3L [F B S A E H R
Heer 8 DTSR R ERCR - 5990 0 Ry T IR N R B A F A F 2 @8 AreLiEi
BIUAER SIS EIERCR N F 2 ROReR > LR SR -

B o BRI ERY R ReER ~ Bifrik O PR R S FIR SRR E R N
SOEATE] RS - EsCRA R ZEERRBE BN EER AT - R RS E#RT;
I > BRASHEAN S G A SR AR TR AREE - EE R A TR R A E L > &=
FERIGETRE - Bk o WIEESE Z BRI E BEE— > BURNBARSH A E AR
— R AR EHRITERR - FETH RS T

EFRARAATRERITFTTH L - EE R e sl - JIDUE GBI SCE B — Ry Bk B
&) LHRAFE SRR EBN A F RSV SR E R AR BRI - HR > BiEsEs
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5 BNE MG T B R 4RTEARACER » BIA0 T - Al: Sumardi and Anaman 2004 > A2: You and Zi
(2007) » A3: JEIEFEE (E 97) » Ad: Dzeng and Wu (£ 101) » A5: Dzeng and Wu (2013) ; B1: ZEEE ~
IE4EE (R 90):'B2: ZHiEME (R 94))B3: L4t 53w (B2 94) B4: Anderson et al. (1998): B5: Zheng
etal. (2011)
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B B EEXMBEEF AR AMERREEEER

SRR AR EE R TR
HEEEHE t{E HEfEEHE t{E

Constant -12.9160 -2.0813 -5.1479 -5.2428
In(X,, / %) -0.3552 -0.5094 0.8535 3.9065
IN(Xs, / X,) 0.2442 0.5741 0.0284 0.3898
In(y,) 0.1724 0.2113 0.3470 3.8219
In(y,,) 0.0968 0.3133 -0.1770 -2.1277
t 0.4950 3.1036 0.3173 5.4286
0.5x In(xy, / X,)? -0.1192 -2.5193 -0.0558 -1.4554
0.5x In(x, / %,,)° -0.0041 -0.1362 0.0199 3.3157
0.5xIn(y,)? -0.0835 -1.7992 -0.1654 -11.8435
0.5xIn(y,,)? -0.0207 -1.9793 -0.0237 -3.8732
0.5x 12 0.0049 2.1323 -0.0014 -0.3204
In(X,, / %) x (X, / X,,) 0.1461 4.3899 0.0190 1.6603
In(X,, / %, )*In(y,,) -0.0494 -0.9846 -0.0905 -4.4103
In(X,, / %, ) xIn(y,,) 0.0293 1.0773 0.0091 0.8764
IN(X,, /%, )%t 0.0146 1.8960 -0.0115 -1.4736
In(X,, /%) xIn(y,,) 0.0921 2.6357 0.0166 2.2728
IN(Xy, / %;,) xIN(Y,,) 0.0020 0.1082 -0.0029 -0.8866
IN(Xg /X,) x t -0.0207 -2.5310 0.0048 1.6352
In(y,,) xIn(y,,) 0.0247 1.4493 0.0375 5.1629
In(y,) x t -0.0325 -2.6944 -0.0235 -4.3665
In(y,,) xt 0.0037 3.8586 -0.0052 -1.4574
o’ 0.0850 1.9297 0.0989 3.9929
Gamma 0.9161 18.9868 0.7179 9.4280
n 0.1143 2.6613 0.0644 2.0362
Log-likelihood 118.1472 84.5995

it BEAEY B Ry 155 (EAEI o HERCE R 406 {E A EIAF -
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Biigx C FERESTAMRHAREF IR AMERREEEER

SFA AL QP it

Constant -4.8883 0.9944 -4.6359 0.8803
IN(X,, / %) 1.1583 0.1909 0.7723 0.1764
In(X,, / X,,) 0.1547 0.0662 0.0175 0.0531
In(y,,) 0.5583 0.0697 0.2318 0.2320
In(y,,) -0.1697 0.0764 -0.2044 0.0423
t 0.2394 0.0594 0.3151 0.0271
0.5x In(xy, / X,)? 0.0444 0.0217 0.0412 0.0225
0.5x In(X, / %,,)° 0.0261 0.0055 0.0258 0.0024
0.5xIn(y,)? -0.1196 0.0098 -0.0839 0.0223
0.5xIn(y,,)? -0.0234 0.0057 -0.0227 0.0030
0.5x 1 0.0027 0.0040 0.0028 0.0030
IN(X,, / %) xIN(Xg, / X,,) 0.0461 0.0092 0.0542 0.0089
In(X,, / %, )xIn(y,) -0.0241 0.0119 -0.0029 0.0103
In(X,, / %, ) xIN(Yyy,) -0.0007 0.0076 0.0110 0.0077
IN(X,, / %, )%t -0.0240 0.0061 -0.0313 0.0036
In(X,, / X, ) xIn(y,,) 0.0311 0.0057 0.0456 0.0095
In(X,, / X,,) xIN(Yyy,) -0.0030 0.0032 -0.0015 0.0017
IN(Xg /X,) x t 0.0011 0.0027 -0.0001 0.0014
In(y,,) xIn(y,,) 0.0288 0.0057 0.0399 0.0052
In(y,) xt -0.0297 0.0044 -0.0407 0.0030
In(y,,)xt -0.0061 0.0030 -0.0045 0.0016
o’ 0.0880 0.0195 - -
Gamma 0.6894 0.0747 - -

n 0.1275 0.0260 - -
Log-likelihood 107.9388 .

BT EHEAEUR 561 A4 -
2. QP HIBBEFERHH 1615 -
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EHED ~ ZEER - [EEEE - BRfH5E - T An Application of the Meta-frontier Cost Function to the Study

of Bank Efficiencies and Technology Gaps in 16 European Countries | » Vs » 58 _TJL&F
=Hf - EEE994F - 25-43 F -

B~ REE ~ BRARDT - T RS EI RS ek B SRR N BSRA TS AR ARG | 0 SRR
F=AEEE—H 0 KB 984 - 61-100 H -
Al-Malkawi, H. A. N. and Pillai, R., “The Impact of Financial Crisis on UAE Real Estate and
Construction Sector: Analysis and Implications,” Humanomics, Vol. 29, No. 2, 2013, pp. 115-135.
Anderson, R. ., Fok, R., Zumpano, L. V., and Elder, H. W., “Measuring the Efficiency of Residential
Real Estate Brokerage Firms,” Journal of Real Estate Research, Vol. 16, No. 2, 1998, pp. 139-158.
Battese, G. E. and Coelli, T. J., “Frontier Production Functions, Technical Efficiency and Panel Data:
With Application to Paddy Farmers in India,” Journal of Productivity Analysis, Vol. 3, No. 1-2, 1992,
pp. 153-169.
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