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0<D"(x,y)=TE"(x,y)<1 2)

i e i L PR HERSAT - A iR E R AR r I A 5 S ERR P7(x) - RIS LI
@A BERFHY ZE R - Aln]s (1) SRS SR T

*udo=@ﬂ5>omymnepxm} (3)
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M (4) 20 RIAT HEREARFIE R K HEAT AT BRI SRy tHok e » BT 3E
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TGR) (5 ) » HELEARS » FonE Rk B EE E: -

0< D'(x,)/ D*(x,) = TE"(x,») TE* (x,y) = TGR* (x, ) <1 (5)

T nﬂ*ﬁﬁ:

WIRTFTE » AR Battese and Rao (2002) ¢ Battese et al. (2004) Firfd i H[e5]58 L
EEEAY > BT DL > Sl R e HE B AR MRS RIRURE 2 R0 A » [y Pl i AU Rl ~ 4R AR
GRESEE o MR RGBRIFENEM - HIHRABREREE - Sk (25
7 I EERE K B (metafrontier output distance function) » A7y & 4 &SP ARE A8 5K o []RF »
B RETI R NSRS B T Elmaa PR 2 22 » K » UK Battese and Coelli (1995)
H S AR RGN S T BRI S B N AR LR ©

R4 Fire and Primont (1995) Frf& iz hEREfk xS (D) » Hrb x B y 7 RIAEER A
BHEEH » 58 & BEAH R Er HERE AR IHY 7 H B B B Translog B0 » FRA0E

In(D*) = a0+2a (lnyj)+2ﬂ (Inx,)+— ZZa}k(lny] )Iny,)

j2k2

1 K M J
+EZZﬂkm(lnxk)(lnxm)+ZZyjmlnyj(lnxm) (6)

DRI R e B B B BV B R 2 s - i — RS R M TR AR L (i
AL T - B0y, > HIAnRE BSOS
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. J M 1JK
In(D* /) = g + 2, (0, /y))+ 2 B, (0 ,)+ =3 > (n(y, /y)NInGy, / 3)

1 K M J M
+EZZﬂkm(lnxk)(lnxm)+ZZ;/jm(ln(yj/yl)(lnxm) (7)

(7) > D WFER/IMPEER 10 HinD =u @FEE1H » RnBIir MSE=IE > F
by EEERER R o vru QIR EERAE > K> o BIFEREENE &R > B
u~N"(m=2z8,07) » oz~ § D RIBERESSSH A2 BE » WERE v 8w HAHIENT 5
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J M . 1 ) S . M N
+22yjm(lnyj)(lnxm)+ptt+Epnt + pn(ny)e+ Y pr (Inx, ) +v+u (8)
=2 m=1 Jj=2 m=1

auEss (1) 2o (8) 2Ny y R - R y, o Horh » AR RA
BAEAT
m=3,+68z" +8,2) +8,20" + 8,21 +8,z0F +5.z" )
B3 - R ERR IR SR - IS TUERBRR AR AR (27) ZiEh
8 LUk —IARY TV Flmaasd i (27 ) » 0L » | (8) AR (9) ARTAJH I REH 2517
SRAEEHE > DUHERS A R B RS -

TEFL[RS SR AL 7 1 » LA Battese et al. (2004) 2 HHAVERTERIERE (linear programming,
LP) Bl —RJ7FEERE (quadratic programming, QP) » {hiE 1 2= HER A P E M SR A2 2

(15)
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7 HE R 1 B 22 B > BIVRTHE i FE S (R RO 282 i - Hrh FC & M (bootstrapping
method) SKIFMEHHIEEHERR o WA S 1% » UL [F RO R (E B R R i AR (2 He s
RIS [l 128 o et - IRATHH (8) =X fik#8: Féire and Primont (1996) ~ Cuesta and Orea
(2002) ~ FRFFEE (2013) ST s RSB R T o0 BIT RT3 078 H B A » DU It 4
JEERFIR A EE R

B LR REHRR

— . EREE

B OE BB G R VIR R > SR G R B B R HE R R
HEE R RV E NS EARRL ~ NEFVE Rk LR - A SRS R gk
B ARFIE (8] R & A R0 ELZR > DIRRAEHE (L HE B ATFTRY 2009~2011 FEEABA
& o KL > HERER R R HEE o AR ET 266 03R4 » MRS 2012 45 2 A% 3 AR
HBR A A ~ MR A TE R 18 B B AT HE B I R ARG 3 R 2B AR HR 192
> FEEBER 72.18% R » fEKRERTHE » B 2009~2011 5@ F
(2010~2012) F#& EHEBE BRI A Y Z A3 H IR B 1 > Hrh SRS LL 2011 R
IETIRE B IEEBR TR (PEERBIE AR > 2013) -

N

N '§& fE

TEHE S8 B € 7T > HZERS R AT/ B R ~ VUM ~ R AR RS
HERE TS - R [RI RS9 25 S HE A [R A 4 e R B e A B - KT » A SC2R IR DU
TR ESETOEEM e (BKEELEHIE » 2005 5 K FESE » 2006 5 BEAGELEE » 2009 5 7

Ko

(16)
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SHESE 2 2009 5 Chen et al., 2013) LSRG E NI LARERE » 358 HEREAT TR e H A s HHE feg
FEERE ~ HEREBE WA ~ AR B G B A\ BB S A TR A YA » FR3R 1 BB EoE 28 n]
R0 BEPY PR HAR AR T i s HE BT R 2 S REIE » AEI ARG - Bk T RS

ARFIH R AR E S KRS RS REAs A (R HEE M B AR AR -
LU IR 2 SIS s E R B RGAATE T

1 BUEE

2 PHEE

BB

RERRISAI ) Sy ~ ekt BRI ~ WTTPHS SO BRSBTS ~ 1558
FRGRILCEE AR ~ BT R B S 2
A1

HERRSFIMON ) BT STE ~ PO T B B T KA

AR BAEI AR 5,) - B — BRI ~ N5 ~ SRR RS AR e e
EBYI A2 A

YREHMAGY) R BRI

B

HEBRA(x)

FEFEHERESERS S ~ SULAERISERS S ~ SRS SER S H
AlllRAR 5P S ~ WD BBl s ~ GRS R HAt 2
i Z HER

M ANER(x,) HE BR8P Y Z R
HARA(x) B2 B B[] B R AR A AR P R 8] E  E (o LA
RIS
NEFRFE (™) MNIEFRE FEEES R > DAHER IR R PASBRRIE RS 0 0 HERR
ENIEEE (2~ ShmE (22~ BRI (22 RIETERR
EME (22 B
TERER(2™) YEAE R Rni e AR BEOLE R B (2 ) SE R (£ BIX

LYE

(17)
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2 FBIRSHFGLTET

HhEEE FNEEE EEEE EiEEE

) H=h=

=8 T8 12EE 9 IEMEE 9 EMEE T9H 1EEE
HEEFEE R 316 309 260 328 247 210 272 301
HEEHE A 2,795 3,629 1,400 3,314 1,214 1,746 1,743 3,195
BEC YRR UPN 4 5937 15,597 3394 5,671 3,444 4,169 4,107 9,383
HZGEERIRA 6,169 6,128 9,189 7,843 6,227 6,728 7,692 7,304
HEERA 14,568 13,851 11,813 9,715 9,961 12,976 12,159 11,835
RANEH 3352 2,077 2473 1,463 2,814 2301 2,792 1,889
BAABA 55,137 60,814 18,030 14,075 35475 47,452 32,180 43,184
i EE M 047 050 034 048 047 050 041 049
PN 0.02 014 0.09 029 007 026 0.07 025
R 026 044 032 047 033 047 031 046
IHETRE M 0.17 038 020 040 0.14 035 0.18 038
FRLEEEA] - s 262 124 274 137 270 131 270  1.32
B Y REY ' ' ' ’ ’ ’ ' '

TR R 2R EL 2.04 0.95 1.97 1.18 1.93 1.07 1.98 1.10

iE - LEAR AR BIA T LB LAHER 5
2A ~ A BB AR BEAIET T
3.ERIEEE ~ ShmE ~ BRIV AR R TERY B L R %

(—ELREH

IRIBRER 2 » (EHEBHE X Brh - FEEERO BRI 272 KAV EEE) » Hrh LA A R )
316 RSk » HRARFP R UL & SR S U EL & o 2 B0 WA BRIk B ik A\ B
TIHHEHT - BERBE AR 1743 BT  AlEREIEE) B 4,107 A HA {7 LIS
MEGRZ - (EHEREFEWAT » RGBS REEIIIA - A KA EE
H)—4 o SRR R - SR EREER YT RUE TR Er R R /7 0 2 B S HE N ~

(18)



JEF R aEE > 99 A » R 105 F 6 A -195-

AR AL ~ fEF RS AMFORES 2T o AT R —#kimi S (245 FET
FIEBERII BSAERS > HEREHRERTIE 95% AE M HERFIRIERR (K +f - 2008) »
DRI LS A1 v A i st — 3 tH AR R o TEHEBNBORAYE SE TR T -
KB R B R BUR S S it Z BT ERE BN - T LU Bh 5 SH R S ORI HEB)
BT » BEEEAYA 769.2 BTTHIILA » Hrh HILURSEA R E RN R G RS » X
KPP TR Rl g -

(O NEE

TEB ASBHOTTH > S A PR E HERGET P IR S 26 S > PR ER AR 1,215.9
I HAR DA R R R HKF RN R R AR E - (e ABERH
B 279.2 BT o HAh - FRE SR BRI EBHE DI R R PR a1 E
B « PER TR > (S ~ B8  CREs B B K AR R € E
FERLH > P RIRIES 42.5% ~ 40.0% ~ 5.8% F 11.8%° » Al @A A SR EE > Bk
A EHE AT E AR AR HOPIEAR AR 3,218 Byt HALEHA R
o HRER SRR RN R

N

~

wil

(S)AOMMEHE S ERRIZE ]

LAO#RETEE

B o R A RS B R M AR A S SRR N IR M B SR - SRR B - HEERLR LA
BUEE (70.8%) 0 K EGIEEHEEE 79.1% » HRXEBHNIEE (70.8%) Kb
RIEEEr (64.2%) ° EFHTJTIE » LL51~60 kiR (47.4%) > HRE 41~50 5% (36.5%) » H
H51~60 Bk > LIERTHIRY R @i LB B (56.6%) » T 41~50 Bk > HIEA0H Y f iy

C AR FIETFRAL R

T
AT B e RS E A 12.0% o

W
pasyy
O~
pis|
o
o
R
s
Ny
2
pr
=
ha
o~
=_
2
=
=
e
P
pasyy
O~
-
o~
=_
—
-
B
X
=
=
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= (43.8%) ° (EBERETE » LI (F) RENLOIRE (53.6%)  #F 4.2% KK
RBIFeAT R Hh > REREELIRSRRGRE (65.1%) @ WHIeAT HIRAR AU R E&
(9.4%)  AE I H 3 71 » LLS.5 Bl ERIELA (33.9%) fximi 2 4.5 B LU M #(L 18.7% 5
o i DA AR St iR (45.3%) @ A BIRAGEES (20.9%) © Ak (ER
REETH » DIME TG TE ) R > AIDUIRES 21~25 FHELHIRS (25.5%) °
HRE 26~30 4 (22.4%) B 31~35 4F (20.8%)* 5 Lt bt A _E AR 35 4ELA_ER LR
(10.9%) » HIRT{S HEHE R R - £ 80% CATEREIRES 20 L1 ERERE > H
H S DR B L = (86.8%) © FHEH THE(TI R K FATAUREIRES & ) AR EL »
HILIRES 3 SRR (38.0%) » HRE 7~9 - (18.4%) Bl 10~12 4 (13.7%) > LA
aat 10 ELUTE - HIEGE 69.5% BYELE » A S LERR AR S ey tb Bl & (76.0%) ©
LIAE THETHEBE R RIS T ) ABI%E » HIlRS R 5 ABHER > DR 3 kL
Bl (38.0%) » HK 4~6 - (17.2%) K 7~9 - (16.7%) M it —F A1 » HEHET
W R UWIZOTEE RS > BRI FERNGEHEERL 10 FLUTES « HAE%E
BEIT L o RN TR ~ MRS A7 B HE B S 0 SRS A A B AR 2 8 -
HA L TES -
PN ST

FEAARNSEFERME E > {5 McCrae and Costa (1985) fis RIS =R » 5
MNIEFPESA 8 EnIER s » B OR (Likert) TUBHREEITHIE « KLt »
ARSNGB R P > EOE— DA 5 R ME R - MUK R e
Y (2009) $2HA5E EAHRR 07 B Beas R N FR o Mt TR 5 Rt o TEMBR 5 {EREIE
& > BERAVHIITT S B RS RIEENET o At > DUESORRE LI B R RET TR

T A B AR B AT AT E Rl — B 4 Bad BB R A AR JE SRR B & B 6948 B M s — 5
M B b 4R B AR BORAKE B 0.3 69 AR BRI LE o Brss it WA 97 B AR B
BAGEABINZEBRMBEE » HTEBRBXERE IR ~ BB RERLERY
BB B B Z AR ARMEATERE - £ JE Al AMOS 3R 1%  IBURE B R E A T E KA 0.7

(20)
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WEFYERIF 8 7 B S & B R LB SRS » B RS R R 2 R B
IRHE » B5 BN RI ARSFE 53 R B MR R s o3 B0 IR R e Al L gl »
AR ERAY 77T (principal component analysis) i & & FIIEAVHEE (weight) (AT
1) > FHRREZERIMES - DIHE R BoRm > BVEHER R R AT B AR S

TRIBSR 2 B HEEE IR SR E LI E B ARSI R (41%) » HRIR
FemBirIvE (31%) ~ TEREREENE (18%) ~ hItE (7%) BASERBHIIE (4%) FIAME « 1E
ANRIEERY S T - HHERR B FSROR B - AN > SR e A LA T R R
GRIBEES (47%) > JhrE G ETRE 1 AR LU AU 2 g i) EL A e i » BRI A
SRR ST R R AR B R G TR 2 > 1m0 32% LU -
3. T{Fim:A

TEFAA MR TAEmaRiChs - - F RS T EE R G AR A8 - ATLL > 16
PEAE R R0 TSRS &0 BT ) RUFAA - (R A ARIEERR (AT Ainy LORmERAIE D -
LR 2.7 WAL (K% 2) » HALIEARS 2 (AR E (28.1%) » HXK
FeLL 3 {8 (21.9%) ~ 11 (21.4%) K 4 {8 (18.8%)  FHULAIRD » € ARES 2 (EEE AL L -
H LIRS 78.6% » TRt 21.4% B RAEHE TR AR G LRlmA0 K « (£ R4
g DUIR RS TR S > 55 2.74 R HRERAT R G Rl dr -
TEHEAE T IR TR - DIWHERI LIRS (38.0%) 5 1 62%HIIREH &
RIIHEES > ZF g rinaE 1.98 (BN (R 2) LLMEE 2 [ 35.3%) K3 (15.1%) &
% » Hh DR R G A E 8RR R 0 5 2.04 R HIUK PR R K
BEREE o i FRRTA  EE LR LI e 8% > RINTR%RE
YIEFELLHIE ~ FERAHE R EZR SRR ENE - DUCEBIRATA B SORF K FR A
B -

AL o B R BOE 69 AR B g4 B AR R &4 0.9 BAREEAR 07 Ak FREE
H 50% VAL > B E 4542 (CMIN/DF <3 ~ GFI > 0.9 ~ AGFI > 0.8 ~ RMR < 0.05) 33 4f

S o

e2y)
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ANETE Je B AR B L Pl AR AR BRI > HE( R B AL [RIB Sy 22
BUE G AR - chmH L B R R A BB M IR P 5 Bt - PSP
R ~ FE[RIIASER ~ B 128 B e s PEAE RS SR LA A -

* REULETER

AL, Battese and Coelli (1995) 2RI LI EER G S B < B8 UL » 1T (R
EABE LR (8 Uk 9 ) o MOME T Jehfe e MESRISERIEATHE & 1 - R gt = (i
(] 28 Y 2 oy w4 o A P B AR EE R R S A S LR B M A L
(likelihood ratio, LR) #87€ » @SR HESASRAY K = (AN [FXEALE 4 BAE AE R HYZE 52 - LR
WOERIRTE TR A = -2{In[L(H,)] - In[L(H))]} © DA RREREY L A RAfg il 351 - K
i in[L(H, )] 552 B R G HEREERMIFT b3 T Z R IR B > In[L(H,)] HIES & BERELIE
HIRE LN BUERIRE & - BRRHIATERTR G - iR 1% HUREZKHE » FOoRAS R
A E W SES AR AR BLE T L = (AN [F) KB R ) = i HE 5 P50 P T e 1 A Y 2 7 Bl
72 WAERIILIEDRS SURAET TR A -

Iest > EEEE AR A E () FBIFREIK (non-decreasing) K iMEENER o R
A& (x) BIBEM (non-increasing) FHEMIEENEEE R (Fire and Primont, 1995)
I > FAMT el bR R SR 22 B R 1T S A R (ARG (BRI - 22
i) O’Donnell and Coelli (2005) FiffH (2013) 5 » $14%F (8) LA (o honlE i
(D) B x HIFEEMTERI » FEE 0InD/olnx <0 » FnHEEERFI RS G K5 AR M
Il o SYM RIS y BRI > B2 olnD/olny >0 » (RfEHERAFIHY
RS AR RS AT R » $HAIR 3 2B EHE ARG o - B P A S g

(22)



JEF R aEE > 99 A » R 105 F 6 A -199-

ARV RE R PS  A BOR EB » EBIRS & BARTER IR A o CE IS GO A 5 i - R
BALRT & x FYEMTE R y B Z R 1T » 0348 —F 3BT & FAEHERH (Hessian matrix) £
=YV P A

SR 3 JRATAL - AE (8) KGR T - REREELE 36 W2HEFHED - HEHH
27 flE 10% LINHIEEEKHE » AR iR R e KA & » R LIRSS
BRI 152 22 Wi S AP HERAG SR, > R BB & PEVE o FEIL[ELSSUSAL T » 735 LA LP
K QP HEA L [R]A A A B (R A AT » FLX > P LA Battese et al. (2004) ZEiRATHHL
TEHERGRRHERR o (EARAERSES AT b IR LP B2 QP A SRAEL - HUA SIS L () Eas A
AR ©

3 ERRENSHEMSHER

By [SiegesSt=tas hid] HEEFER
HHilEE ANIEE ERillEE IREE LP QP
- 0.5785 ™" 59207 7 -5.0707 T -3.8297 " —0.8183 —0.6142
(0.1781) (0.9904) (1.0982) (0.9873) (4.7331)  (4.6767)
! 0.0001 02419 ° —0.0224 0.1575 ™ 04110  0.3476
2 (0.0711) (0.1290) (0.1137) (0.0761) (0.2954)  (0.2775)
Iy’ 0.0071 -0.0871 0.6820 7 0.0696 ©  0.3865 0.4070
3 (0.0918) (0.0568) (0.0766) (0.0395) (0.3008)  (0.2422)
ny! 0.4998 ™" 0.8495 77 09026 7 1.0337 77 0.7757  0.8521
‘ (0.0947) (0.1418) (0.1109) (0.1061) (0.5951)  (0.4219)
Inx, -0.7130 ™" 0.1608 —0.3532 © -0.3343 7 -0.5706 —0.5413
(0.1568) (0.1569) (0.1943) (0.1502) (0.6898)  (0.6285)
I 0.0609 0.0849 —0.7494 " 0.1265 —0.2557 —0.2288
: (0.1681) (0.1050) (0.1220) (0.0814) (0.6016)  (0.5003)
Inx, —0.2539 7 0.1305 0.1020 ~0.0207 -0.1249  -0.1976
(0.1139) (0.1488) (0.1218) (0.1221) (0.5185)  (0.4816)
(Iny’y 0.0625 ™ 0.0175 77 0.0972 77 0.0386 7 0.0439  0.0402
2 (0.0059) (0.0036) (0.0068) (0.0034) (0.0154)  (0.0113)
(Iny) 0.0283 ™ 0.0024 0.0240 ™ 0.0055 ©  0.0399  0.0350

(0.0035)  (0.0028)  (0.0030)  (0.0029) (0.0127)  (0.0117)

(23)
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* 3 BRERNSHEGEEHER (8)
sy PEGERIERY HEEFRIER
HhilEE PNIEE ESlEE ZBEE LP QP
(In .y 02239 7 0.0648 7 01562 77 0.1717 77 02211 0.2110
(0.0089)  (0.0148) (0.0139) (0.0069) (0.0481)  (0.0323)
(Inx ) —0.0465 ~  —0.0234 -0.0256 0.0304 0.0308  0.0252
(0.0227)  (0.0201) (0.0140) (0.0199) (0.0699)  (0.0598)
(i)’ —0.1620 " -0.0011 0.0130 ~0.0097 —0.0066  —0.0093
(0.0194)  (0.0060) (0.0077) (0.0063) (0.0397)  (0.0337)
(nx.)’ —0.0156 0.0017 —0.0349 " 0.0127 0.0281  0.0373
3 (0.0124)  (0.0153) (0.0070) (0.0120) (0.0412)  (0.0380)
(In )iy 0.0300 ™ —0.0016 —0.0007 0.0010 0.0047  0.0030
(0.0055)  (0.0019) (0.0047) (0.0021) (0.0119)  (0.0101)
(Iny)(in ) —0.0361 " —0.0409 T —0.0601 ~ —0.0564 T —0.0469  —0.0472
(0.0049)  (0.0053) (0.0077) (0.0038) (0.0274)  (0.0228)
Iy Y(in ) —0.0228 " —0.0060 0.0205 ™ 0.0015 —0.0153  —0.0090
(0.0068)  (0.0050) (0.0045) (0.0039) (0.0205)  (0.0167)
(Inx )(inx,) 0.0663 © —0.0408 ~ 0.0053 —0.0244 7 0.0080  0.0080
(0.0271)  (0.0128) (0.0074) (0.0100) (0.0605)  (0.0432)
(Inx)(Inx,) —0.0088 —0.0501  -0.0395 T -0.0253 ©  -0.0252  —0.0220
(0.0144)  (0.0127) (0.0109) (0.0118) (0.0441)  (0.0414)
0.0601 ™ 0.0301 7 0.0633 7 0.0125 0.0177  0.0144
(Inx,)(Inx,)
(0.0192)  (0.0119) (0.0059) (0.0075) (0.0547)  (0.0412)
(In y)(n ) —0.0239 7 0.0368 7 0.0448 7 0.0462 77 0.0116  0.0154
(0.0069)  (0.0058) (0.0081) (0.0061) (0.0299)  (0.0278)
(In )i x,) 0.0168 0.0030 ~0.0311 77 0.0062 T 0.0048  0.0087
(0.0155)  (0.0026) (0.0050) (0.0028) (0.0240)  (0.0212)
(In ")) 0.0256 7 0.0105 ©  0.0165 " —0.0007 -0.0313  —0.0313
(0.0094)  (0.0054) (0.0054) (0.0048) (0.0241)  (0.0214)
Iy )inx) 0.0010 0.0109 ° -0.0912 " -0.0097 -0.0218  —0.0252
(0.0073)  (0.0060) (0.0098) (0.0065) (0.0268)  (0.0230)
(In )i x,) 0.0507 ™" 0.0064 7 0.0138 " —0.0018 -0.0048  —0.0061
(0.0102)  (0.0029) (0.0045) (0.0027) (0.0274)  (0.0301)
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* 3 BRERNSHEGEEHER (8)
sy PEHERIERY HEEFRIER
HHiEE ANEEE BERlEE SEES LP QP
(In " Y(Inx,) —0.0430 " —0.0036 0.0034 0.0042 —0.0161 —0.0161
(0.0114)  (0.0060) (0.0041) (0.0046) (0.0221)  (0.0214)
. —0.1110 " -0.0462 " -0.1107 " -0.1133 —0.1157  -0.1252
(an’4)(lnx1)
(0.0088)  (0.0144) (0.0176) (0.0106) (0.0482)  (0.0386)
Iy )(Inx,) —0.0214 ™ 0.0098 0.0046 0.0099 0.0197  0.0240
(0.0090)  (0.0188) (0.0080) (0.0070) (0.0627)  (0.0476)
(In ) )(inx,) 0.0674 ™" 0.0215 7 0.0239 7 0.0132 0.0215 0.0184
(0.0048)  (0.0102) (0.0096) (0.0089) (0.0447)  (0.0292)
, 0.2146 -0.1560 0.4537 7 0.0984 0.1379  0.0495
(0.1884)  (0.1736) (0.1073) (0.1933) (0.7493)  (0.6554)
, 0.0398 0.0083 0.0656 0.0011 0.0224  0.0255
! (0.0341)  (0.0322) (0.0473) (0.0429) (0.1184)  (0.1109)
(Iny)e 0.0034 *  0.0001 0.0028 ~0.0030 —0.0098  —0.0062
(0.0020)  (0.0047) (0.0059) (0.0053) (0.0248)  (0.0217)
(Iny)r 0.0140 ™ 0.0010 —0.0218 " —-0.0051 0.0160  0.0168
(0.0052)  (0.0042) (0.0050) (0.0060) (0.0233)  (0.0214)
(In ) —0.0070 -0.0162 —0.0072 —0.0024 —0.0091  —0.0007
(0.0086)  (0.0119) (0.0105) (0.0103) (0.0549)  (0.0356)
(nx ) 0.0717 ™ 0.0105 —0.0312 -0.0110 —-0.0064  0.0041
! (0.0192)  (0.0157) (0.0170) (0.0172) (0.0576)  (0.0534)
(Inx, ) —0.0786 ~ —0.0001 -0.0187 ™ 0.0031 0.0047  0.0057
(0.0213)  (0.0078) (0.0065) (0.0084) (0.0644)  (0.0517)
(Inx,)r -0.0357 7 0.0116 —0.0136 * —0.0005 -0.0134  —0.0188
(0.0108)  (0.0120) (0.0080) (0.0118) (0.0408)  (0.0392)
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3 EHRRENSHEMLEHER (18)

gy PErEFEEY HEEFER
HHilEE ANLEE ERillEE SREE LP QP

- 0.0295 —0.0570 —0.7757 ~ -13.2345
(0.3098)  (0.3562) (0.4523)  (3.0603)

o —0.7883 " —2.0397 7 0.3602 —3.4003

! (0.2618)  (0.5362) (0.4835)  (1.4215)

or 0.3957 © —4.4152 7 0.0024 0.6208

% (0.2394)  (1.1064) (0.5518)  (0.5887)

o —0.0771 ~1.7557 " -0.3194 1.1837 ™

3 (0.2462)  (0.4748) (0.4925)  (0.6241)

o —0.2149 ~1.6946  -0.8189 = —1.2367

4 (0.3141)  (0.4794) (0.4776)  (0.6099)

_n —0.0622 © -0.7602 " -0.6164 T -04452

s (0.0365)  (0.1781) (0.1118)  (0.0874)

" 0.0181 05764 " 03550 7 1.7975

% (0.0109)  (0.1353) (0.1165)  (0.3885)

, 02770 77 0.5675 77 0.7998 7 1.4250

o (0.0347)  (0.1265) (0.0743)  (0.5145)
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Analysis of the Impact of Manager
Personality Traits, Job Rotation on the
Operational Efficiency of the Extension
Departments of Farmers’ Associations
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Yung-Hsiang Lu", Po-Chi Chen™, and Pei-Yu Lin

Abstract

This study conducted a questionnaire survey of the general managers and extension
managers of farmers’ associations in Taiwan. We collected data on the personality traits, job
rotation, and tenure of extension managers and examined the proportion of fixed assets being
utilized in extension departments. We adopted the metafrontier model based on output distance
function to evaluate the technical efficiencies of 192 extension departments of Taiwan’s
farmers’ associations over the period of 2009-2011. Empirical findings were as follows: Firstly,
it is shown that some of the manager personality traits are significantly related to the technical
inefficiency of extension departments. Besides, managers with more often job rotation

experiences prior to get the manager position, or with less job rotations after becoming the
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manager, would help to upgrade the performances of extension departments. Secondly, the
average meta-technical efficiency for the whole sample is 0.6007, in which the average
efficiency score of rural farmers’ associations was significantly higher than those of urban and
mixed-type farmers’ associations. With a mean of 0.7458, the technology gap ratio of rural
farmers’ associations was significantly higher than that of urban farmers’ associations.
Furthermore, both of the meta-technical efficiency and technology gap ratio have deteriorated
gradually. Lastly, for the inefficient farmers’ associations, increase their outputs, in particular
the revenues from projects, would benefit to enhance the efficiencies of the extension

departments.
Keyword: Extension Managers, Personality Traits, Job Rotation, Output Distance Function,

Metafrontier Model
JEL Classification: C67, M1, Q16
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