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2 AT sEv IAYEAE AR 19973 R E 200874 BCC(Banker,
Charnes and Cooper)®@¥} H|Z|3Z. H|WAIE MI(Malmquist Productivity
Index) g & o] &3lo] a4 HAHIE BA st AT
BCCRA AT, AAIAMIL 21.7%, HIIAHAL 7.4%, S2FIAHY
2 23%2 H|ALO] YEytTh 2001d o]F HELLS F7bstgEd, 2001

ALY dH7IEo] &g WE Ao 7]UEH. &, HIFIAHY
o FruElEEol 12% F7H AL F2FIAUAY Mo BE AFFAE
B2, F2FIAYAY &FHREC] 16.7% F7te FFIAANTLY FJAY
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12.3%, sHEE 12,199 F71E 2R, B, AN olF diF A
HAZ 2299 fE¥EESHS, FIAAYMAL 2.5%9 EBEEFTIIE

Hol ALY FAFIAMAY qREuaEo] Adtd 2HE HAFY
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BgAel de FE U] U HARA A, FEe AL W =
g9 AL AA/NZ el F(+)e Fe BAT. o]k WEe] 4=,
dYdddte] 248 BEAE ol 438 Rz ARAY 19T 37
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Jstact. FUY 199 TANEL BE F(H)Y ASGE Rdoy, AL
e YT REHOE §oser



e F AALALY Mg AN Gkl (B FH) ol
Eso] dehgth o]k BEHOR of ¥go e5E B e Ro
2 2 5 gt e 3 ARANASY wg B
T ASEE BolFT glo] ATHu A
oz vyt HEd F FIFESY WL BE TP ()9

TS B, FIAEAH LY HEo] HeseF a4 SHES A

rlr
)
é
ko
oftt
2
o)
4o

o

rr

MI BAA3, AANAYAL 9.9%9 FREUAANZIE ey,
BANEEHEHE B 6,656, FRANNEEAE BF 19%, FRELHF
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3] A ¥ el (Accounting Firms), AFEEZE A (Data Envelopment
Analysis : DEA), H|¥AZ - H]X¥ZF =XE(Non Radial* Non
Oriented Model), W7|AE AAA X4 (Malmquist Productivity
Index : MI), ®&E&A(efficiency), AAA W3 (Productivity

Change)
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AL 4757) 2 =4

= BAZE g FAe Aol wEk 2o wE JALEY THE A
EEo] gk, AA HHoz As) IAAHAY nH F2 JEHLe] He 7
Ao o fRE A&HHoz FdEH g, oo wt JAHEA it 2
Al QG ¢EE 445 oA $toh,

7149 &, AF WH3o] wgFol ALY Y H=2, dFHH 5ol
Hatstgeh, ol ALY W= FE FAIAAY Y AL F23
ALl S EZHALe] I WE (o]t ) Aol A L U
2Ad 4 gl Aol

ARG HIE FAFA Y FAHANA AHEH 1 352 dHHA #
AHLY dgstel AEAS wol7] AT WFeE AAH ok AW
Ag e £ Qe wo] utdAE 1968WREH 1981WAX = A Y AL
FE T A AA o] FESE FHE FASIT 1982WRE FAAY o3,
AESE 71871 Astq dsFTAAA ] SFIAA T, AAAAYD A
Az wrolA IAHA, FFIAAAFE, AAFAL AA=z w-HAG D
1990@°l= #AAY A3 FAES Eol7] Hs MAFAAA =T AE HA
g3 FARAEZE =AdH AT, olEE AAT FAH e 1997d H =
& ZAEEY P E FEste FUAIAANEY MAerE FEFIAAFLE 25
M7F AAHL AR HeFHo] FAY AP, FAEEY o] AA A 7}
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a2 olof wEt A Y WSt ARAQIE A FAEHA=Y A
o] WrAIgTh ZHALQISY E B 19979 S IHAARAS FHAZ FHAHAS
7t 17l A 842 F7FSERA L, 20019 B ALY Agaed 432 thA 53
ME oyt olg s ZATJE (E 6)oA FIAHA 2% FAIAAN $£2
A EE 1997d A 1998F o= 1,596l A 2,156 2, 2001E oA 2002
doll= 2,450 oA 2,960 22 Hi& F7H% AL & 4 ok 199849 F
7He FEIAARLTE AAMACRE AZE ] 199790 FFIAATEL &
372 e S Ayola, 200299 F7be AN &2& FAIAAY 7}
20019 1,232 ¢4 20029 1,192 & ZAaZ AN & = ko] IA
Mol AY7|E &3to] wat FARE &4 FAIAA AL FAHY
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2) AEA(professionalism)Z F2 7|€3d HAEAL on|stch(PdeldH, 2006), AE
qe Exgdore 1E2 AHE 47 FPS B2 Aol Y2
o AFAYA oz FOATF(XAF, 1993). ;ﬂ—?:“o] =2 AF 94 54
84 v AHE9 S7HE 7HAY aeAde =olA Ha, 7lewdle] & QA4
WSS of 71T % AT,

3) & =8 (% 8 I=x,
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Foto] ol%o] A
Lo YEH FY ATE o[HG- 4L (2007a), oM G- £AL(2007b)9
A7 ok EG wRY 8A4YL HHLEE Chang, Choy, Cooper and

o

A7 EeE A (Data Envelopment Analysis : ©]3} DEA)

Lin(2008), Chang, Choy, Cooper and Ruefli(2009), Chang, Choy, Cooper,

Parker and Ruefli(2009), Chang, Galantine and Thevaranjan(2009)¢] &3

o g FAL(2007a) AW HHZELI} o|HI olFo TEAY
A HstE AuE7] A% FEHA BEAAY, AYA d-7ESS olF
A Al 4= (Malmquist Productivity
o AAAAMLY AT Aee A-IE
AAE & o IAAMIY gL S7F
o ol A€ (2007b)2 A A7 20019 A
MY A-71EY3 ol Fo HgHOoR FUIRE o]Fd= & 728}
AcH ol F2FIAAYMILE AT FaA FHFHAG.
Chang, Choy, Cooper and Lin(2008)2 AMH|I= Z& 9 A Aol IA
M 584 SHAA SAHY EHE TMALE7HE 4
A2 S8 o Fo] meAo] TSR FA3 . Chang, Choy,
Cooper and Ruefli(2009)& AMHA= &gy ol & vz IJAHAY MIE
o] &% E4E A=, A4 M} T AL M3 (catch—up)7t HF A
AT S2FAAMY BFof dis) S7tAAT IFAAE T2FAAHEY
9 77t & 92 e dE 2t Chang, Choy, Cooper, Parker and

2HAST 2

1 MIE AT DMUS ALY WS A@el: BY4 BH/doE 58
¥ 3} (catch—up)2} 7]EHI} (frontier— shlft)-—] Foz2 AHoHE MI= AANAH
35 of7|ste oF fQdem9 Faj7F &olste] A Fl EHo Fad adl
o] RAUAE FET + vl wRe] BAH THe| AF o $HTH@BS.
2005), ANISH A& B =F9| pp. 39-425 F=x3}7| vigt),
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Ruefli(2009)& ml2e] HAYAS0] BaHos Az 2y oldA o]F
7hA) oF 17%9] WA FAS BAAthn FAstgrh. $H, Chang, Galantine and
Thevaranjan(2009)& A= &2 A olF vl AYASe Fmojs
2=9](Returns To Scale ; ©]3} RTS)5& AW E7] 23] DEAS o|&3tgdtd 1
A3} 0g AANASE FELolE
247 3AHAY Aute FHE$59=7HIncreasing Returns to Scale ; ©]3} IRS)
Holx grtx Euakgrt,

9 AFEL ugoz B AFAL 1997dRE 2008W7A e 12d ot
cotet HAMe BeAT AANHEsE BAsnA @ o A7 9
2z WEel £ A Qe st Fad WES 2000d 39 TANA
Ay AHoz A% HA¥d dgad @stolth, o WEo= <l 200140
27 BAYA] A= HYHRD, ol=H 19989 109 o] F 7] A AY
o 579 AU 548 LT & HAUA +E 53AZ Solgd. 9
AW $7b 27hstd, dAE AFOA ANHez =gase sriel 43

I‘E:.

(Constant Returns to Scale ; ¢©]3} CRS)<Z,

Wl

[e]

249 FA2 A3 LAY Y44l HsA B Ao dyut
WA WES 20039 129 AAANGY ARl of MELE A3 3

AHAe A9 HHGAEAH A(management advisory services)7}

SAEHANL, L AAAY 67 AdAE 2B HAE FAEHUNLH, £7E

IA e 4E A & 5 ALY +q3 #ds] FH, 23 HMIE
ZhA T w ARl o A IAEMB L A= AAHJNY +ddd T B Y
AEAH Lo HEE THAL AAMAY FUoa v A& MEFS of

5 TFEIYH £ (returns to scale) & H|=(increasing), =% (constant), |7
(decreasing) 2 U 4 U=dl, ASY A Y +=27F JH 9 FE(most
productive scale size) 2T} 22 A2 A AR FEHE EHOo=ZH a8 =
A2 % 9l



Aoz s BT AAHHUSE AL % AT Levitt(200002 F Y

AEAU 2T FAFAES FAANL Sofo] v H £ ol FEY
Sogdm FRstgbd, AGABANLAY FHe EEAY FRY PR

7t ob718 Ao ANET EF FY FAAY 6 AU 2B FAY
FAL NE FAAH AFHAAY FAAU 25 Fas F4E A
E&4T AR Wt ofrl] e 4t
webd, B o AFlAL EEAT AN BA7W F dEd 24799
/‘R:}

A E RUCHER A4 9 AREDS At gn
A5 B L AE AFe] @ 427 TAHOE o §bsAA Yok A
olth® Zejh DEAE RTS 24 A o 422 BAR 3 got & AT

4ol DEAE AH .

i
2
o
2

2

B4E 93 ¢4 Jed 4 719 Banker, Charnes and Cooper(©]3}
BCC)Y 7|¥E o] &3ty 24 d=YUR &
$EEHT FRAGHOR Yo A
obstmz} sk, 11, 8 283 W
o} 20039 FANEY oM} 0|9 HLA 7ho FFol7p YL S BA3

g B4sT, BEH ZRAE &

o

theoE MANY WBE Adns] dstel A BA /WA MIEHS

6) Chang, Galantine and Thevaranjan(2009)
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S

of QAHASE Fohel HEHWGY /&M, FRESHNGRE T8
bo, WA HAM AY7)E Sstel AAAEY oA o Fo A4
Auiste] xol7t EAFEAES AMEch 223, 20039 AAAEY oA
o] 3o WA Aolo] Te) AAAo] WHTATE 1 a3l FAUA
sofstna @t 1YoRA AR WA e HAUAY WHA ofx
f uhz WstEEAS ARy st

0

O

f

B =g TAL teT 2ok S4, AL A7 57 L BH, =
wo T4 dal AoEgk, Aol dFu ol
Asel da AoEch A3YANE 2 Aol g

%

2 FE 84T AWEY] 9% AARAS LAYt a3 P44 W8S
shobstz] fletel FEA BAZMA MIEAS Ba A4S mg4vste
14, FRESYUFE TR} 1 WY AHo| FRANE seorgh

Ao 2 AeFole 2E2e AASFL A9 I A" HH 2.

7) RayDelsi(1997)= +EEHS 7T MIE AR7MHes7legE4dWst
(catch—up), FE7IH7]&H3}(frontier—shift), 133 FEIEEAHI}(scale
officiency change)®] FO= Hajste] MWstdet olo] hat AT AL
=29 pp. 39-42 Fx,



A2 S HALGe) o A

of Fo L B =8 ATl Hi Ste HAMAY A9 Ay
M2 TS AHED HAM4Y B&AT AAA dFL uA HA47
AAEe] WAT o2 AT AN AHE AuIA T,

AR 3ALG L] A

# AAAE AALYY GAE A Fo MBYEEL FHOR AdRw
A et

1. 1960-19704

1960 o 1970\t Salvbat ARAF BEF} FAY AT T 5
oAt 19634 49 ZAANY AAe= BE A
A=ststget, E&, 19660 79 Aol HAHT FA ALY AAH
AL, o] Moz TAHAAY AEygol TASGEIL, 3o AH F7HAY
o AA}ER FASAG. 1968% 129 31Y TANANY AFo A
o AEsF AAHAG, AN AL TAHA L5 ool A
A5EZ sto HAMAY Ao LolFES AT,

19689 119 AEAFEAH B B A A A} 24 2

JRAANE VES

rlo

8) ¥=FAAA S, AAA Fx & dFA A=,
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Abol SAHL 71PATFEEol &S AEIHNUG.Y o] Mo A= FHA
AT A AU AZAZY S VI EC] dAH FEUE AEA
A2 AH AR v FHS A HAT. wEhA, A Al 4%
g+ e =294 ool 2AHUG.

19739 24€ 64 AF AT AFAAAZY et 2 ol wE
dEeAMA 49 2 AAVIFY qEs = - wt SHAH ] A
AEAT. o] Mo MFLE IJAYA A7 W FASA HU.
FA AFEs SEANE AFF FATEALS e AAART A
Mooz Hota 74949 AF4E Aoste 84S vhEs AT, 22 AL
A AFE Foll AoAA FAd A, ST 2, AU $AH &
Vg2 AER 3t AN dHE SAsAT. ol wetk 71EY FU2
AARES A A2 e A ARl A, SEH 19739 94 A4t
HAFH ZASHA =, E3, 1976d°l= SEHUZA AATHALH

o
(5

("]
N
-

2. 1980-19904 )

19809 AN AAMGY Evf7t AL A7 G 19809 129
A ozdel AFHUAL 0 FARAAES AHo B A2y
A AT dEBI Al E=oEs] AFSAt 19849 ol 47 A
FH3 FAYAAE Rz BE AR2AE AHoE GFE FA

9) FFFAZAALE, HAA.

10) 4 AR olF HAY F&T I FAZ AL FEIF AR A= FTt
Ho] ok, o] BN YRAANAG 71EL o X At (R4S Y
71% 309 o]AH(19884), 40 o]A4(1990W), 609 Y o]A4H(19934), 70
o] A4H(19984), 100 ©]A4H20099)),
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o 9gdol Frhue g AY A Faed FRF 245 §5HA
gtk webal, of A7k AREEe] i gy Yo AAUA
ol FEe Atk 19894 129 309 FANALEe] ARHEA FEA A

a9 AAFRol Aot I Aol 59 o4 FANAAN THA

19909t W ol% FAcld WE met PR AN hP3} 2%3
gAYl &S B ARA Aske] met AR AT Fot &
3 owEd fANd 49ed 93 237 Ao

199749 19 139 FAFAE AL Fohel FEAANREL AEE A
S1 AW HYLAL AHHEA /E FEAAATLY FAYAO R
A%e SESFAT. BEIAANTAL FAAY 2R SUANH A
An A FRRAR EAYNUG. T 2, 19739 FAARE AR @
A SARAY FAAN FEAANTEE 249 o] AFAA AT, o

| 9897 o Fol AWMU FHAA FAAANNA Eaedow
AT R, 19989 19 7| GAT] B AYARAE AL o R otste]
19999 19% 8 NBES st

19989 29elE 9ol ARHEN BWAFAE FAAE WA/ S
20009 o] 2 MAHAOY, IMF FEHEZAAFAL] 42 AAZAF
o AAANFE B AGTE AAA] HUHEA AFGARAEY A4 o
2E} ZFBORA AR FFAAA Hoch 19999 29l FA

A
Ay AHOR ZAANYAN §7138 A2 A AZIRE FTAFES o9

L)
519

of

rEE
N
1o

11) AEZF o], 2000.

12) St=rFA B AALE], HA A,

13) FAHAL AA9 uiAdHEIFS FHd|oF st F=FFAIAAS 7 PG5
B

L 2SR 3 SauMARAR e AUt ES FAs Gt

o] - a
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i, B7IEAA A=7F A AT
19999 129 7IgAd A2FAFAE o] AAFHJUL, E2 A
19999 124 319 ARl M HIL, ol wet FAALIA =T =G = A,
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r=1

m
s.t Zvixw =1
i=1

m s
- Zvi‘rij+ Zluryrj =1
i=1 r=

Vyy Vg ooy Uy, = 0
Uy Ugseeees Uy = 0
1=1,....... ym, r=1,........ 8y j= 1, N}

(LPO) maXv,u 0 = LU *reeee e s (/\] 3)
s.t vr, =1
—vX+uY <0

41) AANEe LP (v=v,u=yu") FP(v=v,u=py"), Cooper, Seiford and Tone, op,
cit.. pp. 23-24 F[Z.



v=0,u=0

(4 3)& Rdl(dua)2F42Z FHsteo] Mt (4 49 Zo] HAsrh Ao

o2 whpl3 Ao] WP )

(DLP,) min,, 6

st Ory,—XA=0
YA =y,
A=0
714 Az DMU7F Z™ o] 40 dupts &&3t=AE

2 Wdoln ¢= HrlA DMUY 7|&ELA

ot

(Technical Efficiency)©]

42) YEA (Primal)Z B HEA (Dual)Q] A (FF4 211, AAAN =4 D ).
239 B4 B 5] 24 o 1A
s Hrs
1 =995 e et
HAid) H ol sl
2. W oA A Ak
3. AgxA & AFzuA F oA AR WM 52
4. B g5 A Ex g4 A Az $udsgt
5. AHE7bs AL AFzAe g | HA%s Af
6. Alray = igde 7&AF # g9 NEAF &
7. Akze e >, < =, =
43) (A3)7 (Al4)olAe AE2EAL HHEAY LA (Cooper, Seiford and Tone, op, cit
p. 44 F=x),
Az A Az rehib
(LPO) (DLPO) (DLPO) LPO)
vz, =1 0 Ox,— X\ =0 v=>0
—vX+uY <0 A>0 YAzy, 0




3.2 BCCEL Y

CCREE L CRSE 7MAst YA AAZE HHYFEAAN AAEIL YA
@i Stk oo  VRSZFAo] ZR%dH CCREF| & ot ¥t
EEA ZAo| 7t53 EEZA(convexity) AFRA eA=1L Z7138H (4] 5)
o 72 BCCRFo]l Hrt, o] XL Banker, Charnes and Cooper(1984)44)
o o8& TEoAH 1 W ZAE WA FHEHUG.

2

AEAF BCC

TILALX, ) 1] (2] 5)
s.t XA =ux,

Ny — YA =0

er=

A>0

oA F3 ne T AEEA (Pure Efficiency) @& CCREF oA & 7|&
TeAole A2 tE vameo] 2FEH 7] WEd Vlea&dolA 2
o] HALS AAT golth, &, CCRY 7|€a&AT BCCY &
o] &3to] H7iA DMUZF dutd Fmo] FA o HTstel HAZEFS st

&7 (Size Efficiency)& S8 4 vk, 18 A= (4 6)

B

7= ’d(Technical Efficiency)

as
srasA (PureEffzczency) ............ (41 6)

TFEREEA (Size Ef ficiency) =

44) Banker, Charnes and Cooper(1984)+= 1978d Charnes, Cooper and Rhodes
oA AT BFE PAH 7t oA FEstL Ut



|49 CCREFT BecEP O] ol e BURY BANEAHY £Y7E
o2 (ay Dol s, e g

242 £5E840ST s, DMU D £5EE4LS o g 4 Ut
J’.E
Az -

>

E O]
=

(1% 2) DEA EE&A d A E46)

45) Cooper, Seiford and Tone, op. cit.,, p. 90, 150, 151 = U AF2 HEY T
7).
46) Cooper, Seiford and Tone, op, cit., p. 90, 150, 151 ZZ U AZx} HFY



A=, CCREEA=ErEEAHY BA . 223, DMU D 29 &

P PR . P o
2 9, P_g:ﬁ*P_g_q BA] YoBZ CCREEA

o
oX
rlo
Q
_\,1
o,
e
>
kl
1

_‘/_,\_z,\_j /\4 .‘E{_E:g_oklo] /HFE]H:]-

a8, DMUY RTSNE &8% ZEE oo 7|&7]7t 0BEAT 2 7%
71& 7}A= DMUE CRS#), ¥ IRS4), Z oW DRSO 3 4= gt} uhat
A, DMU7} A4 ARBE 583 ZEE R 7AW IRSo|x, A4 0BEE &
&4 ZEE o2 7hAW CRS, 44 BSCE T8AH ZEE o2 7txW DRSE
g 4 gl

3.3 SBME g
COREFT} BOCHHS A EUEI 4229 Folrl ozt BHEL 71
L}, SBM2 CCR R3] EYaA

Ardsts Woltt, of WHE Tone(1997)500] 3 L E A=, 4E= 7]
A]

_1.1. Rl
o
iy
X
jiA*s
o
b
)
lo
4
H
h
Flo -
Jﬂ
;9
é
N
Eg_
ol

=2 H‘% ]‘ﬁ-g 475]‘?7'3 %"‘3

X] Xotal FES7PH(VRS)E o835t HFRasdS AYe 71«4 ag
AlAto] 7hastoh(Erets], AAA).

48) = AL AE FA S7HAZ o A&l o]o H|H st FYSHA FUHeth
(drets], AAA).

19) BE ANQLE BAC] ZANY O HEF 6 AL Aoln Frel A
Al (economies of scale)7} EA|gtct(Etats], HAA A).

50) BE AMAAS FAo] A2 1 AEFol o Fasts Aeelm Fmo )
7 Al (diseconomies of scale)7} A TTH(EeEs], AA A).

51) SBM< Tone®| A& &7]E S,

52) Cooper, Seiford and Tone, op, cit,, pp. 99-105 A=z I A3z} AT,



AEAF SBM

. 1
Po = T, om o et (/_L_] 7)
1+— Zs+/ym
r—l
s.t o1y =X\
y, = YA—s"
A>0,5" >0
SBMEFZ AEAHSAXN7 &+ 7HA 8% &4S 7HA+= o AA, 4 F
da2s A2EY ZAEH deto] E¥stes T EH A (units invariant)S
#etde A 24, 4 FYL49G AEEY T o & ZHasst
+ @ x4 (monotone)= 7HAtE Aotk E, SBMY FF aASAHSAHA

p= CCREFO HA &8

A2z Rty 32 %1, DMU(X,, Y, SBM

oA EE&ZHo|ojokgt CCRAIA EE&Holgte= A& 2t=th 5
4. THH ¥
DEAZIY % FHd g2 F AH Aol AAA HsLE whobstry] gt
mgoltt, watA, e 22 JIARRE o] &5t ALY HAAHHIE
otaly] F43 ZIHolt, FHZA JW F gE:HA e MIdY, (1

3D TH A 2y AAZS} Zo] yFoiint,

(O™ 3olA EHy M=

(radial)3} B AL (non radial)22 F+E

o] o] wa} Constant,

53) Cooper, Seiford and Tone,

Variable,

EQET 4EE FoluelRe] uet YA
dch, ae3 R g 4wt

GRSZ UEt. T3 EYER AE2E F
op. cit,, pp. 99-105 = LU 3=} AT,



BEAst= e of o wet 2 g4 (oriented) T H A F 2 (non

=
oriented) 22 Y& 4 U},

SLACK
A0F
Malmaquist Malmaquist
Radial Non Radial
TR0 g +948H TR0 st +98H
oe o7

9 y
" surstors

oy ,
oo = g _ / T

Malmaquist Malmquist Malmquist Malmaquist Malmquist Malmquist
Radial-C Radial-V Radial-GRS Non Radial C Non Radial -V Non Radial-GRS
S AENT Y AENE Y AENE FUAERE S AENT Y MENE
/ N\
/ \ /\ /
-'?—?J/ ME =g ME £2 LHE o o2 4/ g2 o/ ‘{H—IQ
L& 2l k A k | = L a A o
Radial-C,1 Radial-C,0 Radial-v,1 Radial-v,0 Radial-GRS,] | Radial-GRS,0 -Gl -C VI -V -GRS,I -GRS
Malmquist Malmaquist Malmaquist
-0 V,0 -GRS,0

(19 38) DEA % SH3 23 A4 = 54

4.1 Malmquist A4 24

Mi= F AIF Atol9] DMU9 A4H4 W3E dWste T8 £471% 0
th o] MEL AW AAFAC Malmquist(1953)0] & Hx2 2AHY
=, I Fo o8 TR Y HESFH FAZ AL HF . Caves,
Christensen and Diewrt(1982)& AJAtol2 SHA HA A 4 o] 7M53tE

5 A4 A+E s ded, o A7t vHE MIolg. A4t AMSEE

54) Cooper, Seiford and Tone, op, cit,, pp. 328—-3479 Y&& wigto g LAV}
A A,



Shephard(1970)¢ AF+E H2,H AFALHY A2z EA 02 A4t
3 4 YEE Fare, Grosskopf and Roos(1998)7} 7|&3t o]& AALA HI}
o] @ol o] &H §lth %)

MIE 84 ¥ (catch—up)@ 7] &3} (frontier—shift) o] FoZ2 A 2 5o
th. a&4 W3 (catch-up)= DMUY "AEAol MAARE Y, 7l&
ok (frontier—shift)e 7 7|3t Abo]8 a&4 ZE oo WHIE WP,
8 &/ W3 (catch—up)E AHEH, 17|70} 27]7F Ato]lo] A& AJWst
8)3 Zo] A oHrt,

oA
(/K

X

¢

¢

2717k0] ZEE|F] (z,y,) 0 EEA
C&tch— UP = ————————— e (&] 8)

(4 8)fA e aedisE @Y FUdEF =S 7HHst] 1922 YE
W ad O3 2o,

(A% DA e aeddsts 22002 ey 4+ At 5841
o, 1717k A 2717k Abole] AjE E&Aol ME Roln, EEAWUS

lojd iz E&4dol M7t gAY oFshd Ao,

55) Cooper, Seiford and Tone, op, cit,, p. 328 AFA} A=,
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(OE 4) SLAF FAAES Y MI o A &=56)

eos JeweE Avnd, JEustt 17709 THeo] 49 HAz
& (2,9,)& dedE o7t 271t ZdEH
(p0,)' 9 71&Ws BT ok 02 U & 43, ok (4 9% Zol W
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56) Cooper, Seiford and Tone, op, cit., p. 329 FZx,
57) Cooper, Seiford and Tone, op, cit,, p. 329 AFA} AT,



(4 10)3} 2} 58

BF
_ BiQ_ 17]13ke] ZZE 019 <x0’y0>29] BER Al 10
927 BD T 9r7re] SEE 019 (ny, 4,0 B A (410
BQ
(A 909 (4 10)9] ¢35} 6,2 YEY 7|aWE 7B Fos AEH
et o2 (A 10T 2o UEdth, 69 o] 18T At AL 724
o] ARE YetUH, 1Rt e FoE A7 &9 wE 7|&A49 HEE
ol s} =}, 60
AC BF
b= \/M: EE ............................................................................... (4 11)

el A Hhet Zol MI
o ol et

EE4Hste 7ledsy FolERE (4 12)

rr

— BD AC* ACBF_ AP BF BD ......................................... A
MI= BQ/AP \VAE BD ~ BQ\ AC AE (4 12)

58) Cooper, Seiford and Tone, op, cit., p. 330 AFA AT,
59) 718} #(Geometric Mean): e ®WHFo] ZFFto] UeUZR] &S H9of o

€.

v
~ ElogXi

=i [T =i=exp(*= )
i=1 N

60) Cooper, Seiford and Tone, op, cit., p. 330, 331 AF+A AT,




5%((%’%)%) (tl :1,Qandt2:1,2) ............................................................... (A 13)

2
C= I (/_k_} 14)

e gaoz (1Y 71eust FE (4 15)9 Zo] et

s ((x()a y())l) 5 ((37073/0 )2)
X

L I
& (2o, 90)") 52((330,3/0)2)] (& 15)

F=]|

kA, (4 14)ek (4 15)F (4 12)9] didstd MI= (4 16)3% &

V)

M= [5 (0. 90) )>< 0" (2o, ) )]1/2 ............................................................... (4] 16)

8 ((oyye)") 0* ((g,0)")

(4 16)1 4 BE MIE T 717 =13 1=29) BEHSFA Aole] 7B
s gugt. 5 MIE HAE BRSE 0 (@), O,
3 (), Plapp,) )2 Hrold & ek o714 & F FE t=13 1=20]

Ao 2AA D fe| £ e Az 2 ZRAE gugth MI7h 12 A9

-

|



171k A 27]12F Abole] DMUS A4t AAdEHNES, 129 Hod 173
oA 27]t Aol DMUQ A4t o] AstEUES ofn 2. 6V

MIE Hl&Z&°] EAstes AAZRZNA Aid Wstacles aeAdriste 7
sHE Foste d¥E + Ae Aol oG, MI, C, F g & R}
129 39 F7hE 9ulstal, 1 gho] 12 Zow #AE Juidn. &5 5
o] F7} 0,98t &&o] 10%#4APdE uloji, W2 110]Zd "&]
102 S7Hd= A& Yuge.

MALH olnot A ol

MIZHS SET 2R o2 Teetiire) ono] ueh YAH 23
(radial model)¥} H|WA}A 2 & (non radial model)620 2 FTEHT

A7| A, WAE REPS R diE sdEH, 7HE, dws 349 2g e

HE + . B EYES FAHeE tdFEWH EUAFH(input oriented),

MEES THLE OFYH A4S A FH (output oriented)o] EHo F 67FA 9
28 7Hd £ k. gREY V2AFTgAE o WAH BFE o] &3t
ot

#os #A7 .
WA 2ge FEe o SolEw, W, gwsd sqe 2Ye A

4 9lm, Qg golg nesd ¥

o E 1H3H A= XA (output oriented), & TFE L HSIH H A FZH (non

oriented)o] EHo] & 97}z 9 L HT 4 9ot vHAE 2Fo AL &

61) Cooper, Seiford and Tone, op, cit,, p. 330, 331 AFA A=,
62) HlMAY R WA mEnT o e BAPS ¢ i



€ 1Y [ FAANFHAR ASAFH2 dYetsdE M2 + e =

4.3 YA
MIE EEHUSS 7| EHUIE Al 1 FOB YAYASE Addt
Qe gl AR HEAFH 2Yo dwuge (4 17), (3 18)% 2o (4

=
172 2249, (A 18)2 7Ie¥sE A 2golt. 974, (4 172
E: CCREF Y A+ ma4dA+9 ol Hdl 1

&5 ((x()?yo)s) :ming,/\g .................................................................................... (/_n_] 17)

63) Cooper, Seiford and Tone, op, cit,, p. 338, 339 AFTA A,



i

L.

o, Zo(slack)E 1H

g

S HRALA-

94 =yl sBMEFS WE/ 9% (A DY PAL A

&

AEAFH HEE =&

ok
&3t (4] 18)°
BB Aol s[5 BAPS Adzdd mste] £AFE (4 19-1)%
2ok oA71A, AEEY HA 5/ /Y5 2 WA Fsd, (4] 19-2)2
A "o 2y, o] B39 Ff TAE nstd meAdRst gl 1S
275tE 497 BASEY ok BE AgBsbsaolt
1 m 8
55((330,y0)t):min)\‘s+1/(1+—2 ) s (4] 19-1)
' Mi=1 Y
st xh =X\
yzo—Ejlyfj)\J—sl (i=1,.....q)
=
L<eA<U
A=0,5" =0
5 ((xmyo)t):minw’/\l/(l_{_%z,%) ..................................................... (/_\_] 19-2)
i=1
st x> X°A
(1+4,)y Eyfj)\j(z—l, ..... q)
j=1
<ex< U
A=>0,9=>0
T2 A, Super—-SBM& =3t FUdR 49 ho] g9 AAE849 o v,

2



g BAg5e AFzdd T nste (4 2003 2L NAFY 2FL A
g3td o3 AYESHY EAS AZT 5 A (A 207 2L w1y
A H g 2Ee FUBY AEEY Hels BE nste]l agAH HS
g A4stnz AYtsAE 2 Ged JAER 5 1 BEA Hol
g FEE & dve FHol Atk
. . . 1 m 1 q
5 ((fﬂo’yo) )= min (1_!__2@)/(1_2%) .......................................... (4] 20)
m,j:() qi:l

4.4 EREEA HE
MIo| A o] th3t =99 nHARE HZAT 4+ Qo (4 13)9 7|eH
32 wrgs ALAEAHA 2 CRSY VRSO @t §i((zyy)") S

&
Silwgye) )2 UEbd & 9lek, o] & S #AE (4] 20T 2t 69

522((%,3/0)“) < 522((%,3/0)“) ........................................................................ (4 21)

A71A, 2N 71E4Y DMU (w,y)" 9 FREEAHL (4 22)9 Zo| A

64) Cooper, Seiford and Tone, op, cit,, p. 337, 338 A AT,



A 2nel gFE (@y)'e AE@V"d W HFPT R (most
productivity scale size: ©]3} MPSS)E <u|3stal, 5t2(x0,y0)t1% (wo,yo)tlol 7]
=4 BHANAN F9Y HFH FRYo=RH duty Y HolH JLyE E
AFes AEAHAEE v,

Banker(1984), Banker, Charnes and Cooper(1984)9] 93} CRS9A =
Aatgoel 4 dASAN VRSAA = I¥A gue FES AASAG. o
ot AFo] ZABY Fare(1994), Lovell, Grifell-Tatje(1994)65, Ray,
Delsi(1997)66), Balk(2001)e MIS FRAEIAUWI}S zasle dyge =
olgl= A=E A

CRSONE}o| A MP= MILE, VRSS|A MR= M2 Uerd 2= 93, MLI}
ML e HA= (4] 23)2=2 Yed 4+ o

o (20,1, ) y o (20,1, )?

1

MI, = MI x|
) o a;o,yo)l o (xo,yo)1

Ray, Delsi(1997)= (4] 23)9 MI6)E 47| a&AWT}69), 7|&wH 370,

65) VRSE 713t 3 MI= FE AT (scale effect) WEo] FLAPLGS A4
stedl LRF7F AT = o

66) TREEA] B3l e7F7F DT = ok

67) 714 FEE *E’L*é 2ol & Hrd e 4= QiokE A7 QAo

68) AAtAol Frtetd 1R 2 Fhe, TAstd 1HT 2e Fe, ¥EUt glew 19



a3 FREEH

(4] 24)ol A VRSA 9

i, 71 & W3} [

fr

(i ((xovyo )1 )
X

sz Bajsted (4 2008 AN AT,

53 ((ﬂjovyo )1 )

o' ()’ ()

[

01 (%7%)1 02 (3507,%)1

S AAIBEL QU

e 7HXIT
69) Catch—up: &%

= =
she

o gL W

=t}

A,

70) frontier—shift(=Innovation): 7]

43 o5& U= 7IeHeA s

[e) =

49708, Avzd 5

do

71) Scale efficiency change:
s Bt

22 outtt, g9 (1Y 5)olHE Fm

DA Z
=TT
i3]
=]

o g3t £ AW A

BATFEZAE o] FAIE acoRRY

o
ARAY. AAE 2 AAEAE

ANSFEIL, AFAAY, 0§TE 2 AuEE A



1 Output (:]RS2 R VR82

" CRS!

P(xo.30) !

0 Input

(19 5y FRELY WED)

A2 Fulele] AT

1. QAR AYAT

JALAS dFez FAALT +99 BA B dF=2E o4F A2
%(2001), Banker, Chang and Cunningham(2003)& & 4 9t}

ol A - ZFTF(2001) 1997ARE 1999W 7R 9] 7| 7ko] thste] 3 AAY
o AAdeE FH 2L (Cobb-Douglas) FH & BitdE o]&steq 4

sAgn AANAY ARAUS FYRAE, ARG £uFH HA

72) Cooper, Seiford and Tone, op, cit,, p. 338 2U&.



oo & YIAFHARY JRAFAR 52 IAWAY 5] FFL
FL o ARUEE A $5908 ZHL HELL%Y BAZ B
Sk, AZEA A G5tE FAMNL Aejelw Fuel FARYF 2

b
i
pa)
o,
2
7
)
|o
fru
o
olN
i

T H A

Banker, Chang and Cunningham(2003)& 2 Ytj4H] &34 (translog
cost function) FE|S WAF4ES o] gate] 1995 FE 1999A7A] u] = 64
M FARAY FPaaet AEasty BAE 245Hd. 24 A F
dade A, 2EFAYAA, 718 Ade, AdE842e F5Y9e AE3
Ak, ASEY 2, w= ALY Avte] dA IAHIZL A AW E
3 99 2AFRY FHe £AFE FHUAA 2 BAEHE THAL

o AE BelFUL, BAWY 17 ool v1F IALAY BaAel A%
Hoz AHHASS AFAA.

2. DEAY¥HH A3Pd+

AWMLY BAEE EA FYE 19T WEdoly o] F HEEAS
&5t ¥ 7hA AEWOR BEAHS Hrtste A2 AT Ak dFsid,
AU ol g A geiE Fed T4 € YA F7t
= A4 71E AT BrtETE 948 B3R AAYdEe AHHL= Frist

= Aol vt s, o2 =& Fest= Ao DEARAIT. o A=



DEARAHS o] §8 T BHES AR 3t
DEAEAN S o] &3 aYATEE o4 F FAE(Q007a), °o|8F FAE
(2007p) <Y AF7F U, E3, ZFAF=EZE  Cheng, Wang and

Weng(2000), Dopuch, Gupta, Simunic and Stein(2003), Banker, Chang

o

and Natarajan(2005), Chang, Choy, Cooper and Lin(2008), Chang, Choy,
Cooper and Ruefli(2009), Chang, Choy, Cooper, Parker and Ruefli(2009),

Chang, Galantine and Thevaranjan(2009)9 37} lt,

2.1 YA+
o] g FALE(2007a)2] AFIA & BCC7IHI MIE o] &3t4 1997 F
20053 7kA1 & -t AA S AHA st EE
St¢th. BCC7IHM & o]&ste] 20059 diste] Fdd E4A3, oF 2499
dol EAsHAY. A dH7IE & ojdy ojF &
44

o]4 g LA (2007b)9 AT M= BCCTIHMZ o] &3t 199THFE 2004
G7kA 9 S-2uet AA A EA diste] &

S nAE AYUSE TG BOCRYS AT

ru:\o



HA FAFL 0.7395(F LT AEEs ded 2o FY8LE 35.23% F
2AZ F AH)E UEEH. B &4 9F¥= "Ae ABHSE T

5t7] f3te] BCCA|of diste] 7|d4tR, MBAYTE=, ARSI H44
B, T 10T 0 S, IAY AIAAUATLY AFAR, A&

FdHF Fo distd FAZAT 2, YU JAYJES 29 BA
(economies of scale)@ZdE= HFI 2 oy, HHE HA (economies of
scope) 2 QU7F o|HZ FIA X3tz ALR UuEH. EF FAH 199
Aulg, =4 HFdAHAG AfFoAF # FIALHTTI2 AAHEY

Fot

2.2 YA+
DEAS 3AHAY AL
and Weng(2000)& & &+ <Utt.
AHdE IR 150719 Eol¢k IARAE dsted ALY
BCC EFo s A4td 74 ae4S B7st 71ed ae4dH 719 &
d¥leo BAE TOBITYARME F
S Ao dzsto] 1994 9] Elo| o] 3]
Zag BUeLE 27.8% 42AZ ¢ e ALE BIsAY. B3 I8
TOBITE AZA Y 23, IAHIY =, d&, AHZL
SASAAZE AAst= Bl& F AY 199 2S5TAHEY A& T4 &
e JARAY a4 F(H)Y a7t on, Bojk FAYAS
IRSE HYoy FPsHT. £ Bk g2 EAFEE 7HAAL Sle
Aol TR o2 AU vdf a&F oA e Ho FUH.

Dopuch, Gupta, Simunic and Stein(2003)& 19894d u]= U 69 3 AH

End

flo

ol

rlo



F el o9 olEA 2477 A AB] oM HEHY WAYAY
(stochastic frontier estimation)d} DEA7V|HE o| &3y FTAIZALES At
 agdes =AY, AFE4 ZY, DEARY S ol&Ie W HAAAY

, B Ao R 88%9 &N &

)
ko(:
o
ox,
o,
i
Bul
0

100% 5 74%°0A A
= HEAd

Banker, Chang and Natarajan(2005)2 ul=3AHlel AALHE, 7|&
W3t Add ag&A HIES 22X Y& 199595 E 1999A 7R 647 9
o= AMAS disted BCCZIHMe WIS zAEEA  EF(super

efficiency model)¥ FAR 7I¥e AMGstAT. E&4 SAHAAE At

gtel EQdasz AU £, 25TAYANY £, A8 AU £2, 4F
RAEE FARASY, AR2FSY D FIFEANLSAS ASFHAT,

WY EY 23 03 ARA BF Aol 95% FAHASS BusHY
o, old3 A F7hE AAWAY BEY AMOE AT olgrn
Ned Ao 9% Aol AL HolFdth ARY A, 3

Au2E A8 AFsn AFHA AAZAN 2% ARFEAE 2] b
£33 AYRAEAULL AAFE vFo] ¥ FAWALSE HHe
2 Be QNN F7HE HolZQm, EW 44N WL F slewse v

0 #%ES BAFUH.

ro,

rr

Chang, Choy, Cooper and Lin(2008)& BCC7|¥Ho=Z a8 AA &
IREH/RYS o]&sto AHJAZR &&£F¥e T FAHJY EE&EAH =
oA FAH EHRE MALE=AE B4 20000 FE 2004W7HA] o

2 Y 1009 IAEA F 5870 Wl AR ] EuHe
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2He AWMUz 22 olFo AAFA F/HHS WANG YT A
Az Sy AHCR A% 54 AGAEANLY FAL AAMAY 5
ol RAA S nAA g AOE eyt
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2009)9] AT AL MIZ o[ §5to] AbH]

12 52y oA oo AAY WY AolE AT F Wste UL
BAstgn AMdz eseye AR A 200083 20019, AR F
200393} 20049 ¥ 7|7kl E£4% U W HY AAMAES F 627 M
5o MIZ A4G A ALY W 3 a4 dRAAYAT F49
gAY BRo] da) ZARAAT TFNHE F2FIARA F77} o
2 Zom eyt E¥, HA8H 2T ANAz £52Y oA o Fo
WA Wkl Aol WEo oy A& FET Eo fu A
Apulgo 2RI} o BAT AL BT

Chang, Choy, Cooper, Parker and Ruefli(2009)%= MIZ A A3lo] A} <l
z 429 oA o|Fo AW agle] o] NS AHR
Stth. BAE gIstel Az Ssey oMo 1996WRE 1999W7K o AL
Moz 2% %9 2003ARH 200697A 9 F A|zke] ) w=
5670 SlAM el tel MIE A4E 23 BFHom AWz Sy ol

of ®la] o] o 17%9 AiY FAE EAEe #HIRG. 53, oHT A

Chang, Choy, Cooper and Ruefli

AHQHSZE 4 P IAM LS THLE oFofFaS B, ET 19.9%9
ZleJETE o] oA IAMASY A FALRde] Vled AEA 71d9F

S A,

Chang, Galantine and Thevaranjan(2009)2] AFo|AE AW A= £&7
W AR olF mRe HAPASE FRAH 4ol (Returns to scale)E7E
AR 98 BCC/MS o] g3tAth 2003WT 20049 o)) 100t )4 W<l
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HE27] 1 FHE EANo i spdolx, 7HAE 33 4= IAAMAY YA

H3E AHEY] A% FHE B4 g 7ol
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g Aot &, &4 AEEE as4de YEUE 84 A7
of wet oA Hol7t JeAE AHEILA o, wA 2
A 1A JA 22 77 3¢ me40] St #asteAE AHE LA
sti, A=WA] we aed HIAE AHE7] 3 7HE 1-1, 7Hd 1-28
T Asstaz . b 1-12 AR A9 7|E 43 wE aH%E
B7] #jste] &3t oAt oo EEAY AolE AT AT 7HEol i,
7 1-2€ HFAMNEY =90 W& EHE BV A5t =Y ofd o]

2249 Aol S BHI] 9% Aol

7Hd D AR aedsdS AA BE7135¢ AZbo] Ao whet

FHY e HE Ao

w, 199739 RE 200597HA] LU AMAE dhdez T oY FFE
(20072)9] A= 1997-200197kA] F7kstthrt, A dH_ 7ol &
Ste 20029 ol F HAFe ASE B,

Hk o Chang, Choy, Cooper and Lin(2007)
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7HE 1-1) A A-7E43 0| o] F 9 AR a&
AL A& o] Fo 5(-)Y g& HE Ao,

7Hd 1-12 A dY7IEge oAl ofF e 5E4d WIE d¥E
7] st A AT

AN Ao AT AERJAY dH7EY ASFE 5 + AT, o HT

A7129 d3e FE AL Zo] AAMAY £E 20009 3474 A
20019 5372 Z7FA AT
o] g FAE(2007p)e] Aol waH 20019 IAYA HAH7EE3 o
_" 1_.

MR =9 o]Fo F(+H)Y = 2L Aoln.

FEZ71bset A aedd 8T ¥ vHE ALE AFHE

S oA AAe AR EY ARl Leuel AL obx AAAHY o
x

Cooper and Lin(2007)2 2000W X ¢ 2005W7lA] 5770 v I AHAL
Ao 2 AHIZR S&YY oM} o] FAYIAY AEHHIE A



=4, AHlA wEd dia JARYE WIA 7= BN AA-AY F5
2 Aol FdiEEe AL TAYL, AHI2 SEY olF aA&A4 0
3] Z71gtte AMAlS AP, EF Chang, Choy, Cooper and Lin(2008)
o AFQAE A= S&y oF EA FIAEAR2Y FA= IAH
A9 agidol FAAA FFS UAA foF IAMAY A&l F7HEUA
= AFEATRE HoAFD Qi wEtA, w59 HSoAY Tol bt A
= IANEY =Y olFoles &Y FUHE HAE AR qiEd
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1.2 744 2
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2 g4l 9P FE a4t ¥

7Hd 2-1) AWM e B4 SHAL ()9 BA A

oA o IARILE 25Y F= Fddd A% =2 FALLE A=
At A7k, 7HES5dEdAE A2 FARI= EATH. Cheng,
Wang and Weng(2000)8] AFoA FAHAY 2= IAAHAY a&A
+)9 a7 Qloks A%E EoF 93, DeAngelo(1981)= W E 3 AW A9
S AP AYA v nAHZ Ao e FA t(quasi-rents)E A F3F3
Aol w2 AAEEE FASZA e el Ada FEAIG.
Simunic(1980)& ZAQ1Y HAo] AHAHSCE £ Bigh7t ¥ AAEES
9 8tT A} BohT Z=ASHech Francis, Stoke(1986)% ZHAb

%
=299 #HAE 438t AAMYA AR} FAFE Abolof FHBAT Ae=

73) Watts and Zimmerman, 1986



Oster(1994)9] olat® 4E 2 of® HAYAL A
e Aol At o AL HPAET}

L
R

EQasg aRgor 23 4 g
g fAAUdNE FashA AW, W2 A4 AAYANAL Fad
247k 9t 1 2%, /199 A¥F 2L ¥4 BRT & gk #A=

Aol FA4Hae @

of| A} © 1} (Cheng, Wang and Weng, 2000), &

HL2 Oster(1994)0] oA, &4

st
7hd 2-3) AARZAY 10T FAIFAA == BEAY SHAAY F(HY BA
of it
Cheng, Wang and Weng(2000)8 Ao W=, FAIJAA= FAHY
Fot=

Poti, FAAAAN 7t geF AL A

A4 2e 4Te 4+
AFANNE AFAY dr] FALAL

4

=

7t B2 AMYAdsE 5840 25 ALE A4dT.



7HE 2-4) SAKIYT E-H S A& SAA () TA A A,

Kooreman(1994)& A2 A& %ol7] YedL o Be £ga4rt ga
ST st waN BL BALZS We BRAS AL 4 T 19

U Woodside, Wilson and Milner(1992)2 1741 £ T4

A Bt & AuAE AT + A=F T + 7] HEgo] FdE1d

A4 2-5) WEY F SADAS] AAFHE wEe BEA ZHAG

= (=) TA A A

2008 ¢ uet sAMA A JBA tzol HAALA, AILEAY
A ARARANA £o2 FAH QI 1 F bigd F$ AA AAYA
ol va AGAEAN 2 HFo] 40% OO ¥ Wolth T BAe
ua ALY o] Folmk FAln HAZA SFe] o A

AGafA L Jen2 IAFALYY HEol 2 IAMAY A% &0

74) SEHEY (20089 AHAEE AW AJEIA Z4).




gojd Aojzty AT + U,

7t 2-6) WY T AFAB|Aso] A HE2 B8 S

FH)Y FHAA Ut

HIZARA R &9 x4 Q A F9 stu=Z AFAEME2E & 5 Ut °]
Mg FALQ2007b) oAM= A FAEAH A H S I AZGA A 22 AT}
YL wgerE £Pd = 7] HE HMAY AAR Aste ALY &
At FEsSET. 22y, Iyt A9 20019 SA™Y
Adgard g3tz Qs (& 6)olA EHe upet Zo] JHAFARE &40 JA AL
0] AA IAAYAE FAst IAMAY F7F dF SISt A5HL
ZE NAFAE 2% AANESY U2 AFAL Ed V| d et AR
AEAHE Yo AFse BT BT (F DoA EHZo] 20019 8%
oA 200299 15%2 W& e AFAEABL HFo] QF F7HS A3
£ HoF3 Qo A FAHAY FS AlFARILY vFo] £, AR
AMul& HFo] g2 A&4o] Bod 7tsAel wve AL v,
™, Chang, Choy, Cooper and Ruefli(2009)o]A AtHj¢lZ 2&8W¥ oA
(2000-2001) ¥} ©]$(2003-2004)° FAHAY A& F7HHRA R, A
FAEAH A HEE A9 WA gdsd EAFUdd. "N, W& F
AFAHE H &S AA 7o B84 F(HY FAE Holy, HH7E
&3} o]Folz AT Z(-)Y HAE Holtrt FAMNEY ojFo= AE
A P fdE Y Ae=
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Aok F(+)e FA U
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20000 o] &9 HARA W FoM FHT W AL AAYMAY dF
[ F vHHFAAEI LY e HASol 3 A ARl
A AFste AHlL F30 4733 T7HAL AL solu Athe Aot
AAE S SAFAEYE BRAMBAE AdSsted, Ao JAZAEG

I, HFAAE LY AT 2 AEAS F8E SHEE JA™EIFAT O]
JAHAY 4 e & A7 WEOITh. Levitt(2000)2 JAAHMASo] 7

%3

AZMBAE AT 7P wmEA 47

Py

g & Y% Yuddx ST, Dopuch, King and
Schwartz(2003)2 H|ZALAH|AE TARRICR dtojg IWrEoa Ho] &
ojstA] g2 FE HF HIE &olstA HF7] HEol AAMAY A&
o  f93%  IFS

Natarajan(2005)9] Aol 93tH I A WAL F=0go] o] ZFAEAM
&7F 359 A mAs &agel dd fAES FEIL, HFAAHX
= AAAAY APE vRer Pty o] AEAHE FANE £
Aot AT oG FAL2007b)A HEY F FIRESH L] A
271 A& (Y aRE fAs AL RAFHA

Aol vgol B u AAAESlo] WEAGH A st

o2ty FASYET. Banker, Chang and

|
o
=
1o
1o
N
wx
[\
L
o
i)
[\
4
S
)
rlr
fo
A
>
i
i)
o
a
_l
=2
R=)
i)
ot
A
N
4



gstel FANER Gl Fold Aoz qAHER HAAS B gy

M4 JOINDG Z7bshe] Amu|R St
Jayase AR AFVAGAE A8 299 Tt FAVe &
st Aol Bomz HgA S(1)9 BAS uA Aow ¢EET 1
b, 22 AFe dael He dFAYAc] Ha) Simunic(1980) 6
2

Agol BEYY FAHUNLAF, o2 AT AAE £, 2509 ¥ 7
e 23 91, o2 A% #714 AMEHE Awion 24,

-

Simunic(1984)o] = ®Bl6 FHQAL 229 HAo|(knowledge spillover)® I3t
QlELe 92 ¢ YUT ARG, E@ 049 USE(200L 20059
., Simunic, Stein(1987)¢] A3, Craswell, Francis and Taylor(1995),
Francis, Stokes(1996)9] A oA Z Hl5 WAL LFAZAAB L9 AFo
2 02 WanT §S PASSRE TEOT FRHL A0 wed B o
BolAe g=aHdBY AFAR= AFHFAHE

T2 ARy Y 2Rt §ES aed SAAYN 9¥= E A

2. st 29 JHA

744 33 4ol HE At BT SeH B B Adoln. A4
ol AAVT EHAA oA o|F o AWMLY FHo|E Ammu

75) JOINS Bighth WSk ® Wtk Sevee 39 FE1BEe TAT £ 9
GARAE £k BAAALLT 1002 ool T, FANEAUA} Aoz
QA= girkm Qe AFAAMAB UL s0hFol el BxElo] glo
o 248 HEZDE 2,0008014% FAH AW T GABAB AL A
2% aAMACR ARsT Yo, B =oAL Bigolt FEIIRUA 5E
SAMARTG o WS W ATUARY AFIFBoR HAtgct



M 4oL HAAGY olFY YAYMT] GFL Tt adL BH}D
3 g,

2.1 7} 3
7Hd 32 MIE ol&3to JAMAY AR E dHET] A 7Hd ol

AZEe ZE weh o S HoleAE AWHEIA ok webM &2
FoAME 7Hd 3olA HA B2 77 ¢ BRI St EA gaste
AE AHEIA stil, A=HPo| wE YA Ho|7h EAsAE
Ao ey o8 7HE 3-1, 7k 3-28 B3 ASstA ok hd 3-12 3
AW dy71E &3] WE aRE H7| st &3 o|fF o] F o YAA
ekl zpolE #AsH] A% 7hdela 7HE 3-2¢ FAMNEW = wE
AIHE H7| Hste] =9 ofdn ofFof AAGHet AtolE £ A%
7 ol o,

714 3) HAMAY BANH F7

g2 AA B271bFet Aol Ag
of et F(+H) g BHd Ao
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rlo
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Banker, Chang and Kao(2002)= ITEA7} 3A AL AAA v F
FS FuZeA9 DEAS o] &3to] 1997W 19RE 129, 19999 1¥3H 12
4 71zl diE AFE24T A /AT Y SHE HASHE s
Banker, Chang and Natarajan(2005)2 AJAtg4E ol &35le EA3s A},
1995-1999¥ 712 & 3 A M AL iAol ALH o= FAHIGTL FH3HA
o, ol 4 9g A E(2007a)2 ek A dis 1997dFE 20054



7HA] MIS o] L3te] MAAAWZgHE mote] 2 A 2000-200149 Alo] 9
Aol Z7hstg e 2 A H

WAl gale B A /e 2
o] BEAY AHRTH: /1MWt WEOGE AL HAT weH B 7
NE QAgEst Azte 584 tek A4Ho 748 Ao dE

_hL

7HE 3-1) FAYMA dH7IESs ol o] ALY A HSt
SHS JARMY d971Eds o5 F(0)9 & B Aol

7 3-1A = AU H-H7EL3 o] 5o I YEUEXA
S AFstaA do. o4 g #AE(20072)9 AFoME dY-VIESS oA
g 7t ASHA2Y, ol 58
Shol o7t Ao, AAFY FAE=E HH7ELT ol Fo £3}HUHL
HolFdoh, wahA, AAMAY HH7|E849 olFod=E HAFY F7h= A
Sy, I 78 Es w32 AR o4dHT

1;
@

7Hd 3-2) AN = oI olF o AWMLY ALY T4
= IANEY = olFo F(H)Q g Y Aol

7Vd 3-2¢ FAMNEYH =Y E IAHAY FAAAHBE dojy=AE #
Z23tt}. Chang, Choy, Cooper and Lin(2007)= AMH|A R 2&TH o|F A

Aol Z7pstg A, AR Z719QL A agARTGE 7| AR 7

N

Y

A8 Rolekn AAFSHATH
Chang, Choy, Cooper and Ruefli(2009)2 2000-2001¥, 2003-20043 9]




F 7170 dis) Az SEF A A 5o ALY HEE AHE
23, vx AYMASS FHH2E F 14.5%9 Y F7HE EAFUL,
S7HEYd S VedaEtE 284 HA gZolete AE LA, Chang,
Choy, Cooper, Parker and Ruefli(2009)2 A= L&y o]Hal
1996-1999¥ 3 o] &l 2003-2006d 7|Ztel ZAA 5670 A s
I£ SAT 2% u=9 IgAEAE] AHdz2 S olF FdFHo=
°F16.8% A T7HE IS AASIL A F7F dilol meAdwst
HEoe Zledgte] 93 Aolzte Ae TAAUH. & AFdME AHAY
Bk ol Alztel Ao wet F74E RS2 A4HIL JANYH o] F 7} o
Ao ws) o $71d ALz A4dd.

=

2.2 7}A4 4

7Hd 4= ARG o)A o|F o AAALWBIL o' Ul 7|AstE=A

£ ATE7] 4% IJAEA dE 7FHojtk. Chang, Choy, Cooper and

Ruefli(2009)2 AtH|A= K& oA} o|F 9o AAHHSI o' Q3

ozt AJAE AHEY] A3 MI9 WIS FHHUFLE st WjEd F 34
53 5

H
g 23, Wed T AR e e F AT
StATH. HFAIAHI A ARto] HAteeRd FFES UAA HE A FA

9 EEE GEROSHAL AAGAE WL HZAAE Lo FAeA
g Aolh,

76) SANSOl HALA AR Frhd AAE AT JRTor] @e AR =
A Hol AesRTt A5etA kel Baa Al 2002).



MFI AL AMAZ SEYY ol F FAASAA /Y YREANLES
Bhsn Axgel Ui BAES RIHES H2 9, o= As HAW
Sof F7bHe AR 3 AMYOoR AW HEF/ /9% FEE B
IAMAT S BYH YUY FHL 79T 5

Cooper, Parker and Ruefli, 2009). 7 9 A& A H]

174 g th(Chang, Choy,
=0 FUdH g =
ot o AAAol7] fEo] FIAEAH LY AT AAMAEY 2Tt A
AL 74X Z 4 9tH(Banker, Chang and Natarajan, 2005), <2yt

= AMEHeR A% AHE B A teH 2 HES AT

[> ?O

7Hd 4-1) FAAER 0% W& T IALALY HlE2 AN
oI} o] F o AAHY Wstel F(+) BA U,

7Hd 4-2) AN olF 9 WMEd T FIAETAHL HE2 AN
W ool o] A skl F(+) A A,

7Hd 4-3) AN o] F 9 WEd F AT Bl FE22 A
MER o]} o] 52 AAHY ®stet F(+) A Ut

7Hd 4-4) FANEE ol wWiEd T FIAZAH L HEY FTE2 I

AN ol o] o YA Wtk F(+)9 A A
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A2d 4F2Y

HYATIA DEARNRYS A% EYust F2 24 QAR BF

Adoer FHHEH.

A7 ETSTpS HEas
Chang, Choy, Cooper and Ruefli(2009)
Chang, Choy, Cooper, Parker and AL, F A AR,
Ruefli(2009) A2 5] A7 AF2 ]
Chang, Choy, Cooper and Lin(2008) N A b 2420
Chang, Choy and Thevaranjan(2009) A, AN, 33 B

AFR R, EARES Dlereo

o] M g 4 E(2007a) FTAH, 71EEA
o] 4 g $A4E(2007D) & At

AAZAY A (E 3% Zol T ATAAE AAS, HANSE, AR
4%, BAHS 5 o8AEL, T AN FYALET A4
o) E3, EAAYeRE o4 #4A(2007a, 2007b)ol At o] FA



AS I H. A, £ =2dAE FYHsE Y 2o IS

nefshent

HEUSE FH-9 A7 BEAA AARAEY, AR LS, FGAE
2 Agr o Agetel, B AFIAE o|F AANAT. o7 H, AARA
Soe A £ 9T BEA WAT £ uisty, ATAuAzL
BE ARBY Auarde BYUT EF 4GAE @ JBroe 4R, A
B,ANAE HA R AL S TFT] BhER FGAAANAFD Ses
o Fyeta

EQUSe 4EUSE SR EAEE 49 BAUEY 9FS AASE
SHRIR 2005UE 71EOR 2UABAASOR Bt BAATY o
F& AT

ALY aeds 2437 AT 7HE 13 7HE 28 A5l 1Y DEA
£ 3% 1804 d9a uhe} To] COR, BCC, SBMEE 59| 9]

=
o ol ¥ oo dFolA BCCEFS o &8t CCREF Y e+ &

) 2 =RAE JFAARLE AHde, SEFAIAAS, 7EHAYY & FoE U
ol E4E AESFeY, JAAAYEY 71 A% T 7|22 FAHO o
Abo] A%t AHEAE F ol¥EE AS 2 LA Xt At dIEol
UEetY, B5o0l3HA HA UL = A™A Y gt EAMSE AAs £
At

78) St FH £AH) AHgH E7IAS(CPD)E o2 Zh 1997d 76,569, 1998
82,322, 1999d 82991, 20009 84.866, 2001 88.317, 200249 90 757,
200349 93.946, 2004W 97.32, 2005d 100, 2006 102.2, 200749 104.8,
20084 109.7. & EwW, 2006d AIAEZL0L 2006E CPI 102,22 Ui
T A 7129 %2l 2005 CPI 1002 F3te] 3ttt
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2.2 74 29 4%

BCCEHES T3le A" FAd7IEd Ae7lE exaed SHA

79) 3 A Mo AgHoz 2FH WISl oA 845602 BH, 1997AH
1998 o= Bigh, 1999WEE 2004W7A = Bigs, 20059EE FA7HA| Bigd
. 20099 T Bigde= AY, &F, A4, TGl



o]

L ddo] Holstnz HY/IESE olF 200293 20089e] 19 e
2L duis Rarst SAAGEASY olF e 20049 % 2008874H 19 3
S ARAS Y5 27l 1 AE AWEug G
93, YFAFYIR wet RAFS ARAY GFo| Ho|T AOE o
BE guas JOING F7bstel (4 25)9 HHEY 8IS ANTLT
4714, F2E UehlE W4 REVS AWS YEE ARAE 7|3be] uet
AuuAZ B B4 gt oE T A4 (multicollinearity) & $2ste] 242
gestel ARNS SAstGe

o
A
rlr
fin
=)
rE

[‘l[‘
N

E (E)= B,+B3,REV(or AGE)+ 3, RAF* REV(or AGE)

+ B ARA* REV(or AGE) + 8,5 JOIN* RAF* REV(or AGE)

+ B, JOIN* ARA* REV(or AGE) + 3,RCPA+ f3,, RAF* RCPA

+ By ARA* RCPA+ (3,, JOIN* RAF* RCPA + (3, JOIN* ARA* RCPA

+ By TRAIN+ By RAF* TRAIN+ By ARA* TRAIN+ B4, JOIN* RAF* TRAIN

+ B4 JOIN* ARA* TRAIN+ 3,AUD+ 3,, RAF* AUD+ 3, ARA* AUD

+ 8,5 JOIN* RAF* AUD+ 3,,JOIN* ARA* AUD+ 3, TAX(or MAS)

+ By RAF* TAX(or MAS) + B, ARA* TAX(or MAS) + B33 JOIN* RAF* TAX(or MAS)
+ B, JOIN* ARA* TAX(or MAS)

80) =3 A YA GREAFAEATS (G 12)9] AA = SU&.

81) AUDS TAX, AUDS} MASS ztzZh 3| FBA3E 0|8 AUD+TAX+MAS=10|B &
A FE Zo] JARLETE Hde dseAAE oI5 &2 2 =&oA
L 7E AT(IHG-9A D, 20070)9 e zzhe) mIE 27| Y9 27 59
E4E AAA T

82) REVS} AGES| ATILAEA A A 7|Ztoll= 0.749, 1997 FE 2001717
L 0.778, 20022 E 2008A7A = 0.746°. % LrEMTH



Bo(Bi)= %) E £5E84
REV= W& AA=IG

AGE= BAMAY AP AR
RCPA= BAMA ARA Y 1% CPA &

TRAIN= EQA(CPAS AFEAA ) 19 FAH &

AUD= %49 F AR o RAFHE v

TAX= %59 F ARAN LS G0] AR HE

MAS= £59) F AGABAN 250l AA T HE

RAF= 4971288 o|FA7]9l 2002, 20030W 1, 1A Fow 0
ARA= SANEY o1 FA71 2004 ~20080]W 1, 127 o 0
JOIN= 9= AT AFBAS /A FAMAelE 1, 227 god 0

A

A

3. A Bd 2¥

FoH BHo2H HAWAY Y4 WS AWns] 9% HE 33 A
12 457 9% DEA BHRYORE MIZF ok MIBAMEE (39 3)
oA AT vk Zol AR RFW vYAH mFo| vk YREY MI
S olgF HPATE PAF AFH IS AGAAAW, 33N AFT
vhoh Zol WAbY wYe ERH DMUZ gael 49 BEH DMUTNY &
&4 Ao|2 TESA Rat FAJ Yo B AFIAL MPAH 2FHL
olgqh E@, MYAH BY F AYH RIS RUH A4EY AolT 7
2 g A9 APRASHE AW 5 Uk BA 9] uAFH 27

g3 o] G ol

HHEALY R2EPL o]83 ZATLEE Chen(2003)84)3t Zhou, Poh and

83) H]WAFH MIE Tone(2004)0] o A|eksglch,

84) 1966WRE 1985W71%] F2o] F2a37hx A6, S8k FHEE A
Wsts Awupoth 1 A3 ugAE MIE HAR JoR gEHE NEAE
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(E 6) 5EFTAZAAITY HA musesig a4, v9g:9)
Ho Lo [} o) =2
g | AAFSE FASAN A [ws [ T [T T Tss T
@ 2eY)| I58 | 2% | 22 ZHApE EEN

1960 74 61 61 13 61

1961 96 83 83 13 83

1962 142 128 128 14 128

1963 158 145 145 14 145

1964 223 207 206 1 16 207

1965 292 275 272 3 17 275

1966 434 417 409 8 17 417

1967 569 551 545 6 18 551

1968 778 760 754 6 18 760

1969 1,022 1,001 990 11 21 1,001

1970 | 1,058 1,035 1,024 11 24 [1,085

1971 1,083 1,056 1,045 11 28 1,056

1972 1,102 1,020 1,006 11 83 1,020

1973 1,122 1,036 814 218 87 1,035 1
1974 1,165 1,070 287 13 533 237 95 1,068 2
1975 1,223 1,073 392 13 412 256 151 1,071 2
1976 1,280 1,119 455 16 362 286 159 1,116 3
1977 1,337 1,175 504 23 373 275 163 1,172 3
1978 1,396 1,186 574 29 292 291 211 1,183 3
1979 1,438 1,216 637 35 259 285 223 [1,213 3
1980 1,487 1,254 696 36 240 282 234 [1,250 4
1981 1,556 1,305 764 39 216 286 252 1,301 4
1982 1,607 1,351 621 89 18 351 272 257 |1,347 4
1983 1,679 1,421 837 92 37 184 271 259 1,416 5
1984 1,764 1,500 905 102 42 171 280 266 |1,494 6
1985 1,860 1,585 993 108 37 166 281 278 1,579 6
1986 1,993 1,699 1,071 154 31 148 295 297 1,692 7
1987 2,147 1,844 1,173 176 47 142 306 306 |1,837 7
1988 2,286 1,977 1,229 | 216 51 171 309 1 312 1,970 7
1989 2,468 2,149 1,294 | 247 71 239 290 8 323 |2,140 9
1990 2,652 2,317 1,385 | 262 98 266 297 9 339 [2,306 11
1991 2,879 2,520 1,417 | 304 182 295 305 17 363 [2,504 16
1992 3,059 2,671 1,365 | 332 319 333 305 17 392 |2,650 21
1993 3,261 2,847 1,389 | 355 449 340 297 17 418 | 2,823 24
1994 | 3,520 3,083 [1,444| 346 | 580 414 | 292 7 441 [3,045] 38
1995 3,774 3,323 1,469 | 373 734 437 302 8 455 |3,272 51
1996 | 4,070 3,603 [1,568 | 408 | 858 444 | 315 | 10 | 471 [3,539] 64
1997 4,378 3,896 1,696 | 372 938 410 580 486 | 3,811 85
1998 | 4,677 4,175 | 2,156 1,083 146 | 790 506 | 4,058 117
1999 | 5,099 4,578 [2,370 1,125 148 | 935 525 |4,427] 151
2000 5,354 4,987 2,404 1,185 209 [1,189 551 4,776 | 211
2001 | 5,950 5,354 |2,450 1,232 237 [1,435 600 |5,087| 267
2002 6,522 5,890 2,960 1,192 236 1,502 636 | 5,546 | 344
2008 | 7,118 6,444 [3,388 1,207 291 [1,558 678 6,007 | 437
2004 7,886 7,148 3,880 1,257 258 1,753 741 6,612 | 536
2005 9,267 8,485 4,930 1,288 259 2,008 785 |7,680| 805
2006 10,137 9,285 5,354 1,276 259 | 2,396 855 [8,300| 985
2007 | 11,068 | 10,187 | 5,807 1,265 284 | 2,831 884 |8,954[1,233
2008 12,191 11,288 | 6,541 1,202 271 | 3,274 906 [9,774|1,514
2009 13,098 12,167 | 7,013 1,198 284 | 3,672 934 (10,462 1,705
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(E 7D JA/ULY d=d JFF+4 Hp(EH: %)

A= A = T AERAY A
= ZAAN | BAHAN B =
1997 625 1,537 759 2,678 5,599
1998 625 1,724 802 2,515 5,666
1999 672 1,758 865 2,789 6,084
2000 709 1,748 1,049 2,994 6,500
2001 816 2,073 1,192 3,706 7,787
2002 928 2,461 1,226 3,846 8,461
2003 1,069 2,846 1,147 4,060 9,122
2004 1,142 3,803 838 4,310 10,093
2005 1,325 4,039 1,003 4,565 10,932
2006 1,416 4,635 1,023 4,894 11,968
2007 1,573 5,001 1,142 5,607 13,323
2008 1,658 5,370 1,333 5,846 14,195
=7 12,558 36,195 13,179 47,808 109,730
16,000
14,000
12,000
10,000
8,000
£,000 -
4,000 -
2,000
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E A EMIAARE 199790 HlE] 2007d <] 164% F7HgE wHE, 3 A

A = 1997¢0f 327HA AU HAH7|SS3E 20010l 537K,
20079 103712 221% Z7}35t 4},
o] AL FTAAY F7tol| Hlsto] IAYAY 7 FHFHLE H o=

7bete] A F AT TAFAAYA] o @ol HdHEHo HAutye=

AMAY EL&4S o= dddo] H7= & Aoz & & U,
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(F 8 IAYAY A= FALT AU (S Yeted)

d= A4 g2yl 447 3 AHAY
1997 176,437 230,429 32
1998 226,492 275,129 33
1999 239,505 288,592 33
2000 288,206 339,601 34
2001 337,693 382,365 53
2002 400, 388 441,165 62
2003 419,599 446,638 72
2004 511,695 525,786 80
2005 536,351 536,351 86
2006 581,252 568,739 91
2007 638,157 608,928 103
2008 676,505 616,686 104
234 5,032,280 5,260,410 783
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Z) By E2AAL 20059 10002 3to] AHAEIALRE 2T EHITAY 89)

e EERECEEERE
2 A9 AEWH 4R = Jerris, Pearson(1996)3 Cheng, Wang and
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(F 9 IARIY d=/ddE mj&9 A (S A Hre)
HE g‘ﬂ-"‘l) u]-gﬁ‘”
A= Az - - . | =4 = | 39
HARA Avle AgAe | SARA | ARAde | oAete | | | e
1997 163,079 27,891 103,842 212,983 36,426 135,619 | 0.55 0.09 | 0.35
1998 164,880 30,276 193,596 200,287 36,778 285,169 | 0.42 | 0.08 | 0.50
1999 192,781 36,422 232,152 232,291 43,887 279,732 | 0,42 0,08 | 0,50
2000 224,571 55,124 257,227 264,618 64,954 303,098 | 0,42 0.10 | 0.48
2001 282,719 54,419 319,354 320,118 61,618 361,600 | 0.43 | 0.08 | 0.49

2002 338,978 111,174 315,134 373,501 122,496 347,228 | 0.44 | 0,15 | 0.41
2003 384,169 | 153,803 | 293,412 | 408,925 163,714 312,320 | 0.46 | 0.18 | 0.35
2004 426,062 | 166,253 | 340,734 | 437,795 170,831 350,117 | 0.46 | 0.18 | 0.37
2005 462,330 | 193,610 | 425,523 | 462,330 193,610 425,523 | 0.43 | 0.18 | 0.39
2006 521,823 | 256,377 | 465,256 510,590 250,858 455,241 | 0.42 | 0.21 | 0.37
2007 576,911 | 290,623 | 532,070 | 550,487 277,312 507,700 | 0.41 | 0.21 | 0.38
2008 615,748 | 338,739 | 577,572 561,302 308,787 526,501 | 0,40 | 0.22 | 0.38

284 | 4,354,051 | 1,714,711 | 4,055,871 | 4,535,228 | 1,731,271 | 4,239,847 | 0.43 | 0.17 | 0.40

Z1) EWL 200592 10008 o] 2HAEAASE AT BWTHY,
F2) H&2 4 448 g0 A M AXst= HFT Y.

& W3t Hlee AHEY, IJAFAAHLE HEL 19979 55%° A
20009 42%2 7428 QT Al 20039 46%2 Solutth o]k A/IAR
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A FAE 2 v 1997 9% A 20079 21%2 FE3F] F7tetgch. 53,
200149 8%°lA 20029 15%2 FF3Hed, e AFAvLeLdE F 59
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&Y F AFAR2ESS 9 Aot &)

BAAEAE A HE&L 19979 35%°| A 1998E I 1999W o 50%2 <F Y
7] o]% 9 AIYAEAH AR FUHE T ALerE E 5 Y, o] HES

ANAAE 23] 20039 35%2 ZA3Athr} 20089 38%2 Z7}skgch. o

89) A HAY -+ X*iﬂ AR v AAGA " A IAEA N L HFo] =
i, AFAZAEL B2 I(EsdEd AW AR Z4).
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(£ 100 IJAEH #d #Hey 7 AodA

e BCCI BCCO REV AGE RCPA TRAIN AUD TAX MAS JOIN
BOCI 1 0,963 | 0,056 | —0,067 | 0,309 | 0,262 | 0,018 | —0,098 | —0,131 | 0,169
(0.001) | (0.142) | (0.080) | (0.001) | (0.001) | (0.645) | (0.010) | (0.001) | (0.001)
BOCO 0,954 1 0.168 | 0.012 | 0,290 | 0.304 | 0.034 | —0.092 | —0.153 | 0.210
(0.001) (0.001) | (0.749) | (0.001) | (0.001) | (0.376) | (0.016) | (0.001) | (0.001)
REV 0,124 | 0.233 L 0.650 | 0.049 | 0,226 | 0.367 | —0,156 | —0,183 | 0.504
(0.001) | (0.001) (0.001) | (0.200) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
AGE 0.107 0.169 | 0.749 L 0.241 | 0,176 | 0,486 | —0,148 | —0.323 | 0,478
(0.005) | (0.001) | (0,001) (0.001) | (0.001) | (0,001) | (0.001) | (0,001) | (0.001)
RCPA 0,291 | 0,273 | 0.124 | 0.205 1 0.271 | 0.387 | —-0.5625 | —-0,079 | 0.358
(0.001) | (0.001) | (0.001) | (0,001) (0.001) | (0.001) | (0,001) | (0.041) | (0,001)
TRAIN 0.234 | 0,258 | 0,190 | 0,106 | 0.282 1 0.018 | —0,057| 0,014 | 0.182
(0.001) | (0.001) | (0.001) | (0.006) | (0,001) (0.645) | (0.138) | (0.716) | (0,001)
AUD 0,074 | 0,090 | 0.334 | 0.464 | 0.264 | —0,056 1 —0.346 | —0,584 | 0,376
(0.053) | (0,018) | (0,001) | (0,001) | (0,001) | (0,149) (0.001) | (0,001) | (0,001)
TAX 0.046 | 0,059 | -0.208 | —0.223 | —0.335 | —0.022 | —0.359 1 —0.408 | —0.324
(0,224) | (0.120) | (0,001) | (0,001) | (0,001) | (0,575) | (0,001) (0.001) | (0,001)
MAS -0.098 | -0.123 | —0,136 | —0.237 | 0,041 | 0,092 | —0.615 | —0,522 1 —-0.152
(0.010) | (0,001) | (0,001) | (0,001) | (0,293) | (0,017) | (0,001) | (0,001) (0,001)
JOIN 0.165 | 0,207 | 0,638 | 0,518 | 0,265 | 0,149 | 0,392 | —-0.282| —-0.124 1
(0.001) | (0.001) | (0.001) | (0,001) | (0,001) | (0.001) | (0.001) | (0.001) | (0.001)

ZD) HAHNY S9BY 99 S SpearmanF WAL, obdl: PearsonFUAS
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RCPA= 3 AW AHFA Y 11T CPA &

TRAIN= T YUY (CPASH AAFA YUY 3} 10T A&
AUD= $59) 3 FATAS 0l AAFE v
TAX= 359 3 ARAN AR RA L UG
MAS= B50 F AAABL 0l AH AL HE

JOIN= 92T AFRAS A2 SAYAE 1, 194 Fed 0
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AN BEE MY FUBAE (FE 1004 AHEH, offZd
AIAE Pearsond @A 2 F5 HAHAY HPATA AcEe =AY A
0.7 % REVS AGEZ=

oy AL dle
2 Yyt 0 B, AGE Y=IAYIAFAFL A JOINI REV, AGE
o= 050139 FHBAE BAT. ol A=AFE #2 AF, dgud
T9& ¥ 7t wde AL Yuidt. MASE AUD, TAXS (-)F<
HolAgt &2 FHBAE EUH. SpearmanJTAFY Frol= FAZ &
A

|

i
i
s
o

£ 0.3029 Hage At ES, AR Y10Y CPAT RCPAE HY 15
g, H4 0.15%e Eded Y 1579 B 20089 FAIAMALE 157

9 CPA| 189 A2 eito] fl= 3+ 3

AR BT A 0,007, Ho 0.8842 Hojgh2 20029 AlE
A, g2 20029 A AP AU, AFALHFT2 HL 0,001
2 20029 MAIAMAIUL, High2 0.8572 20029 MF A A
o, BIAEAMELEFE A 0.0012 20049 MFTIAYAIUL, A=
0.98% 20089 AMAIAHAIUT, WY AT FeHA= F2 A4
AAMAANAN YEte Fdes BAH.

90) & o= AAISHA ko, HIIAMAJ] BIG59 REVZEI®= 0.5°143 9 =
< #e 2. ole BIG5R] ¥ F2 AYAde] 2dE Ff Wed=E A

X—‘lgi e s ¢+ Aok



(B 11) 3| AEY #H H9 725 AF

BCCI | BCCO | REV | AGE | RCPA |TRAIN| AUD | TAX | MAS | JOIN
o | 0.848 | 0.837 | 8.673 | 8.714 | 1,218 | 0,496 | 0.371 | 0.225 | 0,404 | 0,326
Z43k| 0.874 | 0.867 | 8,449 | 6,000 | 0.849 | 0,828 | 0,347 | 0.180 | 0.404 | 0,000
ZdjZk| 1.000 | 1,000 12,790 [47.000|15.000 | 8.267 | 0.884|0.857 [ 0,980 | 1,000
2 4Zk| 0.802 | 0,392 | 5,699 | 2.000 | 0,150 | 0,000 | 0.007 | 0,000 | 0,001 | 0,000

¥ZFHA}H 0.151 | 0,159 | 1,082 | 8,541 | 1,277 | 0.640 | 0.169 | 0,158 | 0.188 | 0.469
A= |-0,748|-0.631| 1,393 | 2.488 | 3.874 | 4,841 |0.644 | 1,352 |0.282 | 0,742
HE | 2,726 | 2.329 | 5.372 | 9.205 [29.622|42.475| 3.212 | 4.684 | 2,900 | 1,550
BEES| 693 693 693 693 676 693 693 693 693 693

BeCI(0)= BY(E)71%E 584 557
REV= %99 A2 3
AGE= BAYAe HYAH
RCPA= HAM ARAY 197 CPA

TRAIN= Y (CPASH AR ) 199 EdH &
[e]
=

AUD= 349 3 HALGASY o] A FE ¥
rAX= 359 F ARAMA5o] AATHE WS

MAS= F49) F AGAESY ] A FE vE

JOIN= AFH AT AFRAL A7 AW 1, 2¥A gow 0

AARA A Azol g Hune Jowe AFIAWAL ARAFARE
detith Z, dgdse] ARAFE Su Uk 29 1 194 %L 7

£ 022 EATY LR, 200849 3¥31Y A IHIARMIL=A

o Ho

YA ADL AFE st e IAAMAL <F 12)9 Zr,



(® 12) A=Y AYATY 4% AF @

3 AAE AAAF FAEAY AFd=
Ak} Price Waterhouse Coopers 1998
ozl Deloitte Touche Tohmatsu International 2002
3ty Ernst & Young Global 1989
A4 Klynveld Peat Markwick Goerdeler 2000

B BDO Global BV 1998
Abg Nexia International 1991
Al 8t RSM International 1992

skl A The International Accounting Group 2006
27 DFK International 1999
A7 HLB International 1997
Sl The International Group of Accounting Firms 2000
A= Baker Tilly International 2002
A3 Moores Stephens International Limited 1998

a7 AGN International 2002
AR BKR International 1998
Al CPA Associate International. Inc 2004
o Grant Thornton International 2005
=) PKF firm 2004
o2 Polaris International 2004
714 Kreston International Ltd, 1998
=3 Horwath International 2001
A=A Russel Bedford International 2002
o] 2] MSI Legal & Accounting Network Worldwide 2003
o} Ak Moores Rowland International 2000
Ad UHY International Ltd, 2005
Al L Kingston Sorel International 2006
9 The Leading Edge Alliance 2006
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Yoddto] 6l A 187 F 15717 A&7|F22 B u, DRSE K9
o939 ol <& 154 -5 AHU] DRSE 270 H Ao w3}
H, 1347 S7hste AdM A ARFAaRE & HF Q.

a3, F2FAAYAE S HE 0.77022 23%9 HlEEo] UE
U 7.4%9 wagol EAst: HFIAAMA B AR TZEAHol E

oA Ao WoAY, Axd¥a By, 1997dRE 20014, 200440 BF

flo

Bt =93, 200297 20039, 20059 EE 2008W7HA e HFETE 2ot
TaPAAYAY AL 2002920 &AL G438 RFopAL e 2
AL A EAY Fao Y3 Aoz Y74 #E A4 FAYA
o Ay "ozt B £ Ao F, AM IA™MIY HAPz7]Y EdAFALL
2 &FagAo] %ol gojAd, (& 16)94 EXol 20029 DRS7} 30
A S A-AAA Bt o= 2002dY A7 JAER ofYet HAAH HY
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(E 13) 3AHAS FHH EA(CCR, BCC) A
E471= AE7E
TRY | AR | pgy | ET | FE | ey | EF | TR Izmga s
54 584 584 5ig4
1997 0.878 0.926 0.944 0.878 0.914 0.962 32
1998 0.863 0.924 0.933 0.863 0,921 0.938 31
1999 0.868 0.949 0.916 0.868 0.945 0.921 32
2000 0,867 0,927 0,987 0,867 0,907 0,949 32
2001 0.888 0.946 0.939 0.888 0.954 0.932 32
} 2002 0,731 0.799 0,918 0,731 0,787 0,931 52
AR 2003 0,773 0,847 0,915 0.773 0.836 0,928 61
s el 2004 0.781 0.838 0.932 0,781 0.821 0.952 67
2005 0,765 0,818 0.937 0.765 0.809 0,947 77
2006 0.727 0.810 0.897 0.727 0.791 0.919 85
2007 0,762 0,853 0,897 0,762 0,837 0,912 89
2008 0.751 0.797 0.945 0,751 0.788 0.956 103
EE: 0,783 | 0,848 | 0,923 0,783 | 0,837 | 0,936 693
Fgt 6.807 7.995 1.956 6.807 7.979 2.170
1997 0.966 1,000 0,966 0.966 1,000 0,966 6
1998 0.938 0.974 0.964 0.938 0.997 0,941 6
1999 0.945 0.956 0.986 0.945 0.973 0.977 5
2000 0,939 0,957 0,981 0.939 0,956 0,987 5
2001 0,919 0.924 0.995 0.919 0,994 0.924 5
2002 0,827 0.946 0.875 0.827 1,000 0,827 5
Ik 2003 0.858 0,916 0,941 0.858 0.979 0.876 5
s A el 2004 0,905 0.992 0,912 0.905 0.952 0.956 4
2005 0,947 0,955 0,990 0,947 0,958 0,987 4
2006 0.945 0.956 0.987 0.945 0.957 0.985 4
2007 0,940 0,964 0,974 0,940 0,976 0,962 4
2008 1,000 1,000 1,000 1,000 1,000 1,000 4
EE 0.926 0,961 0.963 0.926 0.980 0.942 57
Fgt 0.888 0.550 1,132 0.888 0.617 1,236
1997 0.858 0,909 0,939 0.858 0.894 0,961 26
1998 0,845 0,912 0,925 0,845 0,902 0,987 25
1999 0.854 0,947 0.903 0.854 0.940 0.911 27
2000 0,853 0,922 0,929 0,853 0.899 0,951 27
2001 0.882 0.950 0.929 0.882 0.946 0.933 a7
N 2002 0,721 0.783 0.923 0.721 0.765 0.942 47
%29 [ 2003 0.766 0,841 0.913 0.766 0.823 0.933 56
sjARe 2004 0.774 0.828 0.933 0.774 0.813 0.952 63
2005 0,755 0,810 0,934 0,755 0,800 0,945 73
2006 0.716 0.803 0.893 0.716 0.783 0,916 81
2007 0.754 0.847 0.893 0.754 0.831 0.909 85
2008 0,741 0.789 0.942 0,741 0.780 0.954 99
EE: 0,770 | 0,838 | 0,920 0770 | 0,824 | 0,936 636
FZ 5.600 7.319 1.881 5.600 6.885 2.230
F1) P2 YUEAEA Y Ay, **F 2 1%, 5%, 10%FEAA F5HA
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(® 14) AF&7|E BCCEA A 29 Fadt

- RE] EE] 723

CRS | DRS | IRS Al | CRS | DRS | IRS Zl | CRS | DRS | IRS Pl
1997 15 5 12 32 3 3 6 12 2 12 26
1998 10 3 18 31 4 2 6 6 1 18 25
1999 10 6 16 32 4 1 5 5 16 27
2000 12 5 15 32 3 1 1 5 9 4 14 27
2001 15 5 12 32 3 2 5 12 3 12 27
2002 7 34 11 52 1 4 5 6 30 1 47
2003 25 9 27 61 3 2 5 22 7 27 56
2004 22 15 30 67 3 1 4 19 14 30 63
2005 23 19 35 77 4 4 19 19 35 73
2006 27 19 39 85 4 4 23 19 39 81
2007 22 18 49 89 3 1 4 19 18 48 85
2008 42 16 45 103 4 4 38 16 45 99
A 230 | 154 | 309 | 693 | 39 16 2 57 191 | 138 | 307 | 636
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(& 15) 2001 BCCEA A}
2Q71& A&71Z

a= :3 gy | &7 | = e gy | 57| "= s

g4 g4 FaH 524 524 FoEH
2001 A4 1,000 1,000 1,000 Constant 1,000 1,000 1,000 Constant
2001 43} 0.779 0.780 0.999 Decreasing 0.779 0.968 0.804 Decreasing
2001 ¢t 0.817 0.838 0.975 Decreasing 0.817 1.000 0.817 Decreasing
2001 A3 1,000 1,000 1,000 Constant 1,000 1,000 1.000 Constant
2001 Algk 1,000 1,000 1,000 Constant 1,000 1,000 1.000 Constant
2001 A9 0,925 0,964 0,960 Constant 0,925 0,967 0.958 Constant
2001 qF 0.717 0.801 0.895 Constant 0.717 0.831 0.862 Constant
2001 orA 1,000 1,000 1,000 Constant 1,000 1,000 1.000 Constant
2001 p=X-1) 0.964 0.975 0.989 Decreasing 0.964 0.978 0.986 Decreasing
2001 = 0.845 1.000 0,845 Increasing 0.845 1.000 0.845 Increasing
2001 gg 0,872 0,911 0,957 Increasing 0.872 0.887 0,983 Constant
2001 AL(F4) 0.817 0.891 0.916 Decreasing 0.817 0.900 0.907 Decreasing
2001 9d 1,000 1,000 1,000 Constant 1,000 1,000 1.000 Constant
2001 <3 0.724 0.763 0,950 Increasing 0.724 0.739 0.980 Increasing
2001 A 0,898 0,994 0.904 Increasing 0.898 0,990 0.907 Increasing
2001 A3} 0,886 0,910 0.974 Increasing 0.886 0.903 0,982 Increasing
2001 A3 1,000 1,000 1.000 Constant 1,000 1,000 1.000 Constant
2001 olg 0.846 0,944 0.896 Increasing 0.846 0,921 0.919 Increasing
2001 oA 0.853 0,860 0,991 Constant 0.853 0.853 0.999 Constant
2001 B 1,000 1,000 1,000 Constant 1,000 1,000 1,000 Constant
2001 4 1,000 1,000 1,000 Constant 1,000 1,000 1,000 Constant
2001 A7 1,000 1,000 1.000 Constant 1,000 1,000 1.000 Constant
2001 ohat(e] 9) 1,000 1,000 1,000 Constant 1.000 1,000 1,000 Constant
2001 A4 0.801 1,000 0.801 Increasing 0.801 1,000 0.801 Increasing
2001 A4 0.648 0,704 0,919 Increasing 0,648 0.673 0,962 Increasing
2001 A 0.706 1,000 0.706 Increasing 0.706 1,000 0.706 Increasing
2001 Lizdl 0.851 1,000 0.851 Increasing 0.851 1,000 0.851 Increasing
2001 718 0.845 1,000 0.845 Increasing 0,845 1,000 0.845 Increasing
2001 3}a4y 0.953 0.973 0.980 Decreasing 0,953 0.975 0.978 Decreasing
2001 NaA3q9 0.837 1,000 0,837 Increasing 0.837 1,000 0,837 Increasing
2001 Ay 1,000 1,000 1.000 Constant 1,000 1,000 1.000 Constant
2001 A= 0.838 0.964 0.870 Increasing 0.838 0.935 0.897 Increasing




(E 16) 2002¥ BCCEA A}
o 29718 1e7E
A A

= ¥ sgy | 0| | #macena | men | 50| TF | e oz
2002 A 1,000 1,000 1,000 Decreasing 1,000 1,000 1,000 Decreasing
2002 93} 0,723 0,766 0.944 Decreasing 0,723 1,000 0,723 Decreasing
2002 kA 0,537 0,963 0,558 Decreasing 0,537 1,000 0.537 Decreasing
2002 A3 1,000 1,000 1,000 Constant 1,000 1,000 1,000 Constant
2002 Ag 0.869 0,897 0.969 Decreasing 0.869 0.904 0.962 Decreasing
2002 AHg 0,902 0.970 0,930 Decreasing 0,902 0,971 0.928 Decreasing
2002 o3 0.690 0,719 0.960 Decreasing 0.690 0,731 0,944 Decreasing
2002 etA 0,874 1,000 0.874 Decreasing 0,874 1,000 0.874 Decreasing
2002 2y 0.605 0.634 0.955 Decreasing 0,605 0.654 0.926 Decreasing
2002 =9 0.580 0.589 0.986 Increasing 0.580 0.618 0.939 Decreasing
2002 g 0.510 0.517 0.986 Decreasing 0.510 0.542 0,941 Decreasing
2002 AL (FA) 0.653 0,681 0,959 Decreasing 0,653 0.688 0,950 Decreasing
2002 AU 0.579 0.637 0.910 Decreasing 0.579 0.655 0.885 Decreasing
2002 EoX:1] 0.669 0.681 0,981 Decreasing 0.669 0.698 0.958 Decreasing
2002 Ar3} 0.635 0.644 0,987 Increasing 0.635 0.657 0.967 Decreasing
2002 A3 1,000 1,000 1,000 Constant 1,000 1,000 1,000 Constant
2002 Qg 0.757 0.796 0.952 Increasing 0.757 0.761 0.995 Increasing
2002 A4 0,788 0,794 0,992 Increasing 0,788 0,796 0,990 Decreasing
2002 =4 0.768 0.784 0,980 Decreasing 0.768 0.793 0.968 Decreasing
2002 +3d 0.736 0.750 0.981 Decreasing 0.736 0.758 0.970 Decreasing
2002 AR 0.878 1,000 0.878 Decreasing 0.878 1,000 0.878 Decreasing
2002 t}it(o] ¥) 0,794 0.804 0.988 Decreasing 0.794 0.821 0,967 Decreasing
2002 Ald 0,800 0,829 0,964 Increasing 0,800 0,802 0,996 Decreasing
2002 A4 0,483 0.527 0,915 Decreasing 0,483 0.579 0.834 Decreasing
2002 A 0.496 0.640 0.775 Increasing 0,496 0.528 0.939 Increasing
2002 124} 0,720 0,732 0,982 Constant 0.720 0,733 0,982 Decreasing
2002 714 0,832 0,891 0,934 Constant 0.832 0,863 0.965 Constant
2002 ez g 0.891 1,000 0.891 Decreasing 0.891 1,000 0.891 Decreasing
2002 LAY 0.863 0.942 0.916 Increasing 0.863 0.928 0.930 Increasing
2002 A 0.640 0,641 0.997 Constant 0.640 0.644 0,992 Decreasing
2002 Az 0.701 0.756 0.926 Increasing 0.701 0.728 0,963 Increasing
2002 ) g 0.695 0.699 0.995 Decreasing 0.695 0,728 0.955 Decreasing
2002 AA 1,000 1,000 1,000 Constant 1.000 1.000 1.000 Constant
2002 A 0,493 0,712 0.693 Increasing 0,493 0,497 0,991 Increasing
2002 o9l 0.894 0,975 0,917 Increasing 0.894 0,959 0.932 Increasing
2002 AR (&A) 0.588 0.882 0,667 Increasing 0.588 0,724 0,812 Increasing
2002 AN 0.775 0.780 0.993 Decreasing 0.775 0,784 0.988 Decreasing
2002 33 1,000 1,000 1,000 Constant 1,000 1,000 1,000 Constant
2002 o] A 0,497 0.572 0.869 Increasing 0.497 0,498 0.997 Decreasing
2002 & 0.798 1,000 0.798 Decreasing 0.798 1,000 0.798 Decreasing
2002 ki) 0.297 0.302 0.985 Constant 0,297 0,404 0,785 Decreasing
2002 9= 0.718 0,798 0,899 Increasing 0,718 0,752 0,954 Increasing
2002 o|& 0.631 0.674 0,937 Increasing 0.631 0,633 0.998 Decreasing
2002 Adg 0.764 0.764 0.999 Decreasing 0.764 0.768 0,995 Decreasing
2002 A4d 0,956 0.994 0.962 Decreasing 0.956 0.995 0,961 Decreasing
2002 dA 0,411 0.653 0.629 Increasing 0,411 0,434 0,947 Increasing
2002 Ad 1,000 1,000 1,000 Constant 1,000 1,000 1.000 Constant
2002 Ad 0.580 0.967 0.600 Increasing 0,580 0,749 0.774 Increasing
2002 33 0.811 1,000 0,811 Increasing 0.811 1,000 0,811 Increasing
2002 A" 0.411 0.443 0.927 Increasing 0.411 0.416 0.987 Decreasing
2002 AF(Ed) 1,000 1,000 1,000 Constant 1,000 1,000 1.000 Constant
2002 93 0.728 0.730 0,991 Increasing 0.723 0.753 0,960 Decreasing

90 —



1.2 7F4 1-1, 1-29 AF
7 1-19) AN HYAE 43 0% mEAol oldel wH Holzt
YEAS AZ7] skl @3} o] HA 20009 2

W3 200399 BEATY FEel e AolF AFHAL Ho|AF 2
EQ3 42 BEA AAIAYAY F2FAANAY ERH, 24EEA
Zrol 1m0l 2EelA BEF F% Aolst EASHAT,

3 Y AYAY ALNE B, AE RE A FRO YT 10%
oo old Hol7k EAGALY, ol AMye] NAFARTHE 45
o,

¢

(B 17) A HdF71& &3} 159 a8 A4 Aol&4 47
_ %4 &g
72 i;? gstol Fstol % a gstol Fstol % at
(2000-2001) (2002-2008) (2000-2001) (2002-2008)

o 184 0.8775 0.7539 |5.0874° |  0,8775 0.7539  |5,0874"
34 | &£52584 0.9365 0.8249 14,9686 | 0.9306 0.8137  |4,9002""
34 | graey 0.9381 0.9163 1.3498 0.9439 0.9293 1,0571
—_ 584 0.9289 0.8423 1.4996 0.9289 0.8423 1.4996
34 | «+ued 0.9402 0.9306 0.2124 0.9747 0.9893 | -0.6125
9| pmagy 0.9877 0.9079 | 1.7742° | 0.9532 0.8515 | 1,8949"
249 584 0.8680 0.7453 |4,6609" |  0.8680 0.7453  |4.6609
74 | &£48EE4 0.9358 0.8147 |4.9421™"|  0,9225 0.7966  |4.8746 "
Y | gmsgs 0.9290 0.9172 0.6798 0.9422 0.9368 0.3914

F) 4R AolRHY ABY, Fr FF e 1% 5%, 1095EAA YA BE
o #ol7k 9

94) 2001do] AY7Eo] FBEYo B Ao RS AUAET} W 1do] A
spojof EEo| AHUHEE 200190 BEL AY7|Ee oldo] AUT AN
Qo] e,



(F18) JAMNEY A5 a4 As Aol 23

£4 AbE
we | 0| v ELES @ Holn ERES @
(2002—-2003) (2006-2007) (2002-2003) (2006-2007)

aq | 584 0.7539 0.7450 0.4363 0.7539 0.7450 0.4363

g4 |25m24| 08249 0.8320 | —0.3819 0.8137 0.8146 | —0.0458

99 [Seagy|  0.9163 0.8968 1.4224 0.9293 0.9151 1.2342

qq | B84 0.8423 0.9422 -1.6679 0.8423 0.9422 | -1,6679

g4 |(24884|  0.9306 0.9603 | -0.6862 | 0.9893 0.9665 10319

¥ Tqmngy|  0.9079 0.9806 | —1.4354 0.8515 0.9738 | -2.2397"
2oy | B84 0.7453 0.7355 0.4688 0.7453 0.7355 0.4688

g4 |24m84| 0.8147 0.8259 | —-0.5778 | 0.7966 0.8072 | -0.5215

¥4 amagxy| 09172 0.8928 1.7128" 0.9368 09128 | 2.1276"

Z) e Aol B Fupy, Frr wr %2 19 5%, 10%5FNH $IHA BF
o

o ztel7h &a< AuE.

oz, 7HA 1-29 FAMNHWY o|Fo] agAol oA w3 o]zt 9l
A5 AF357] st &3k o)Al 2002WF 20034, €3} o] %<l 20064

3} 200799 EEYY Bl BT HolE AFAALG D HFoldF AR =
A At F2FIAMAY Fue TPl 10%0ll FFAA, AEY
Aol qFAARAL FAFAAYAY FRY B0l suol) FEe
A BEe FYT 7

95) FAMNEHe FHE&L 2004AREolY, 2004} 20059 AQF o]FE= A
AEHo=Z st WRIAA DY A= +5 T2 2004¥T 2005d0] F2 9]
2o, 6W 22L& 2006WHE ZHLEY] wWEo 2006WF} 2007WdL H|mY
qdes Attt



2o ARAY Hae FAMNEY o|Fol FRE F/HAAA A HHH
"o 22 2 gL ox7t AYL oujdttt. ol 200291 20036l H 3|
RS9 #7F 387MolA 8872 F7He ZA#=E ¢ 4 Ytk Chang, Choy,
Cooper and Lin(2008)¢] @AofAl= ApH|d= &9 ol F oo Hs| &
&40l fFAsA SHRAS(F10%) Rz Y,

2. BCC 3&H 230 29 AF)

&7F FAAA | die I

a
Tede TEUFLE, 7HE 204 AAHE

I, VIZ2 &3¢, 4&7& REVEY JARIFLS 23
AGEELY 3ARFEL 2PNV, WI= et i},

(F 199 (F 20094 =F 1, I, V, Vo FR(RENY BF VE A9
staiis A7) st Fo7t F(+H) @S EFH. ©] AI= Cheng,
Wang and Weng(2000), ©|&g- 4 E(2007b)¢ AFoNAet 22 ARE
Hold o m&do] 245 agAol vve AL YT

Ty, & o AEdste duEd, EFAAI Hd-7E43 afE 2
3 RAFFREVE AL g VIS AYsu:s &3 2(-)9 e Rt}
o] 2= A¥7E ¢I=E A IJAMAY 7t FUst wEdo] F WA
doF 2849 st FAEASS v, 28U, o 71tY A FHY



Aol e HuH P (JOIN*RAFFREV)S] AL FostA= FAT A%
of F(H)Y Folud AdHer HE ()Y FE Ho HYr|E &3t o
2 52849 o] FE HAFHIYA F2FIAUIE HFLE oS
2 HAFYo. ol A& &3t wE 27 Ad¥dol YgFAFHALY
HPIARAEGE SFIAUIY S JAT A2 Bl

AMNEY o]Fo Fro| e AAE K7 e ARA*REVIIAE =F VI
2 Adstie FA% F(-)Y FE Efed, o 7179 gIAFHAA o
& YUl (JOIN*ARA*REV)= 2% VY AS+ F9sta, umza 230
e fYstAe AT F(HY Fe BAFA,

(B 199 <F 20004 =FI, IV, VI, I dAF4crY BA$, F2o
22 adrzt § & Ugua ok AA 7] disteds A 2
| §9% F(H)Y Fe Hol AP #5458 a&84: g0 2HE
Holgoh, o A A&7 aeAdAs DY @A FY71E 284
qAE =) #FHEL 7KUY F940 e Z2FHE 2 o4F /A€
(2007b)e] Ao Aiet o2 AAE EA
Weng(2000)8 dFolA dFL F ()Y FAF A+-HE 7HA= A2z Y
g, & =89 Ane 4189,

Ag71293 aatE 27 Y3 RAFFAGE= Y7129 =g 1O, VoA
T ()9 @S EH wE, o] 779 o AFHAd dig HuHs
(JOIN*ARA*AGE)= 9% F(H)Y #S 2o Hdyriegszs dF 429
AT ARE YFAFHAE HAeR 7 ETg= HARIAYAL F
FIAYALS ddez Ago] Hg aLAso] dA35 HAdx & £
Atk ol A= (F 1DANAY Fa2FIAAMAY A& ol ¥&L
22X & 2 9t}
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£, AANEY o FY EBE 7] UG ARATAGEY ASE SAT B
38 HelFid, FAAAHA] B2 BEH seol AAIAY el
L ogdd S e HFAW, AFAFUAY ASE £
JFel Aol e ATAFUALSE BEAHol ¥
2& B9 FQ . o] 23+ Chow, Harrison, McKinnon and
FAA AFUAY AFE WAY AAASe] 2HBYE, YRWIE, ¥
A ES HAT ok AT BEA YHOE AT 4 AT FAW Ao
Q% g},

AEAY 197 HANSE Yefs RoPAE RE BRolN F(+)e A%
ge Bgot, Bg [-VolAw S5ttt o449 44920079 47
9} Cheng, Wang and Weng(2000)9] AF|ANE & 2nE Bact o 2
B2 4R BgAel ke A 47 ARA A H3
RCPATL % FAMAUSE AT A2 Fo| kof ERYo
Aoz 24 & Yt

a3y, d-7|E8s a%E 27 A RAFFRCPANM = 2F 1, VA

5 e 3

o F(H)Y HE 2o FEFCE HYI|ELI o|F= A AHF
o] 2 YAHAY &0l ¥t & & AT TIHU, I 7Y 9FA
Folfo dsids FAstA &2 @S0l 5()F F(+)ol TASA e
o AN o] F9f 7|t gt e Wd ARE HAFUT

FA9 199 FAUSS U TRAING BE F(+)9 ALY By
ou, By I, NejAw $EH02 g5 o ZR: o449 F49
(2007b)2] AF9 Cheng, Wang and Weng(2000)9] AFoJH = A& &
g3 AYe Hel FEHoE UXHYt MY ERI RS B AW

RAF*TRAIN A& F(+)9 A+gE By, fstAe ¥k, A4+



o R (JOIN*RAF*TRAIN)| W= FstA] ¥ Fs°l ()T FH)
ol EAstel yEEt. Iy, AANIEY %9 adsE Hry] AT
ARA*TRAIN® 7% 2F I, V-VIA fo3 F(+)9 &S BoAFU,
ol IANEH o|F9 7|t EHH GOl w25 F HEAO wobAL A
Aoz a&4o] wobdez A€, 28U, AFHAA g Huj¥
F(JOIN*ARA*TRAIN)® ZA$E A By A o8 () AFHE B
FI Ytk o] A= IAMNIEY ol Fo] Hast= AR tAsH] A
G=AF AAYMAY AL dHHez £ 32
e AMAHT YA EFE Holgd

MEd 5 JAZASY HE&S UEtWe 40D AL AA7IZEe] st
2y [-Nede §94 g )T FH)Y grol &A= Yegony,
2y V-MgMe f93 ()9 E HoFgoh o A REHe=R

Wz F AAAASY Hge] L4 BEHe We Ao B 4

ol
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A&stal AR &

l

AY712A3 aBE B Y3 RAFFAUDS JOIN*RAF*AUDAAE &9 A
gl ()T FHY ol ESAH yEtgo. JANFEH o|F9 ANRE
B7) 9% ARA*AUDY AL myg 1, I, oA |93 S(-)9 3t
FaAoz IJANGY olFo IAGAHFTO] & JAHILFE
ol Rorde EoFEu. I, I 7Y Y=mAlFHAd g He
(JOIN*ARA*AUD)+= 23F 1, oA % F(+H)Y Asgs Ho &
oz IAMNGY olFos IAAFAHFO =2 YIARF JAMIY 7
aedol orde HAFAY, o= IAMFEHLE A IAALAHF
2 EAF IAYPAL AgHoR FEHEA0l Eold wH, UwA v AT
A 23|78 meAo] BAS] HodE HoFo, IJAMNFHLE AT A
HAAAH 29 eda Sdfadrt dAF A" FTH UERES

=i
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Ho]Zt}, Financial Executives International(2005)0] @2 W mnj2o HS
mj&o] 509 28 oA 217/ 7IFE I A AI, AHAR &&EY
o 2FE+E Y3 F7] ARAR ZALFLEE B 57% FSVHANATE E
BE BAFA Qled, $HUHAdME AJRIA dF CEO/CFOY AF

1

d

il
o,

WEIAHYAZ Fo] JA™-AANA WEY F7HE 7HALY 45 88
FAOZ oo YFE HoETh 9
e 5 AFAHEFY v UBHE 74X B9+ 23 1~V HA
ByolA §94 U= & 7Y FHY AFE EAqFa Q. ol4% &
ZE(2007h)9 Aot ZE ARE HoF3 SledH, o 2z U I
ALY Ba&4HE AFARAFY B Fo] F7Hgo] wet agAdo] EobXlth
< AL Yujg,
a8y, AY7|Eds aE BV 4 RAFFTAX A= A EFAA &
-9 As#es B3 oy, 2L, NVoMT {Fosr 1 AS3Y
7= Ak, AFAFHA N3 HuWS(JOINRAF*TAX)E F28HA &
2 22 2719 ()Y Axge HoFeed, o 4%E HY A FEAH X
9 HFol w2 HAFIAAYUY AHLo] HPF7EE3} o|Fo AdFHe=w
&40l Aststdtt & 4 Stk IAMNEH o|Folx HFr|ELIet &

T|"

A BN A ()Y A+ HelFT Uk o4
o AFN MASE HE71E EEANAT $9 FH)9] g 2 A
o Aoldt ATME HelFid, U A AARESANF
BgA4el WolAE Aow B 4 ginh % Ank 4YsEestet A

96) Chang, Choy, Cooper and Rurfli(2009) Zx & HE,



Yo o]z T2 FAAE BHAFn JE=dH, dIFAF IAHEAY FLd=
AMNGY o]Fo Yy VIZ Astiies 9% F(-)9 &S EHo. o Z
12 E o YUY HE FIAEAH LY HFo] 2255 A& ¥
obATHIL B 4 glrh
(E 19) AUDY TAXE 123 BCCI AR Ay
ne 712 ¥
2g1 2y0 =PIl Y
A% 0.723(13.229)"" 0.734(37.305)"" 0.543(9.611)"" 0,701(33,838)""
REV 0.013(1,918)" 0.030(4.371)""
RAF*REV -0.023(-2,736)"" -0,021(-2.317)"
ARA*REV -0.015(-2.526)"" -0.013(-2.159)"
JOIN*RAF*REV —0.005(-0,437) 0.001(0.075)
JOIN*ARA*REV 0.003(0.448) 0.001(0,062)

AGE 0.002(2.018)"" 0.003(2.500)""
RAF*AGE -0.023(-2.367)"" —0.016(-1,588)
ARA*AGE -0.018(-5.998)""" -0.013(-4.150)"""

JOIN*RAF*AGE 0.020(2.118)" 0.015(1,481)
JOIN* ARA*AGE 0.018(5,884)""" 0.013(3,905)""

RCPA 0.027(1.771)" 0.039(2.756)""" 0.031(2.000)"" 0.042(2.779)"""
RAF*RCPA 0.042(1,715)" 0.006(0,243) 0.022(0.863) —0,012(-0.451)
ARA*RCPA 0.013(0.814) 0.001(-0,003) 0.008(0.451) —0.006(-0,352)

JOIN*RAF*RCPA —0,021(-0,785) -0,001(-0,026) -0,002(-0,080) 0.015(0,505)
JOIN*ARA*RCPA —0.004(-0,391) -0.004(-0,404) -0,002(=0.177) 0,001(-0,043)

TRAIN 0.024(1.253) 0.038(2.130)"" 0.026(1,282) 0.049(2.627)"""
RAF*TRAIN 0,022(0,539) 0.021(0,526) 0.044(1,020) 0.032(0.750)
ARA*TRAIN 0.039(1,492) 0,030(1,231) 0,048(1,766)" 0.030(1,158)

JOIN*RAF*TRAIN 0.076(0.982) —0.009(-0.132) 0.019(0,241) —0.009(-0.122)
JOIN*ARA*TRAIN -0.053(-2.253)"" -0.058(-2.580)""" -0.061(-2.529)" -0.062(-2.604)"

AUD -0.013(-0,220) 0.004(0,061) -0,014(-0,226) 0.011(0,168)
RAF*AUD -0.012(-0.077) 0.088(0.506) -0,043(-0,275) —0.002(-0.009)
ARA*AUD -0.156(-1,804)" 0.033(0,386) -0.187(-2.098)" -0.074(-0,829)

JOIN*RAF*AUD 0.243(1,311) -0.057(-0,311) 0.198(1.034) 0.035(0.178)
JOIN*ARA*AUD 0.215(2.202)" —0.048(—0.597) 0.274(2.713)"" 0.093(1,101)

TAX 0.414(2.308)"" 0.774(5.970)""" 0.507(2.728)""" 0.826(6,049)""
RAF*TAX -0.085(-0,421) -0.521(-3.696)""" -0.145(~0,694) -0.538(-3.625)""
ARA*TAX —0.138(-0,748) —0.480(-3.834)"" —0.188(-0,985) —0.498(-3.781)"""

JOIN*RAF*TAX -0.028(-0.124) -0,107(-0,737) -0.104(-0,557) -0,125(-0,817)
JOIN*ARA*TAX -0.032(-0.278) -0.070(=0.798) -0,065(—0,542) -0,097(-1,053)

R2 0.336 0,365 0.366 0.369
=74 R2 0.310 0.340 0,342 0,344

F&t 13,142 14,915 15,007 15,187




(E 20) AUDSt MASE 1.9

3}

AN

BCCIAZA A

=72 RESIEY
TE
gV =gVl =gV =V
A 1.106(16.636) """ 1,021 (36.597)" 0.888 (12.840)"" 1,015 (34.415)""
REV 0.011 (1.064) 0.025 (2.277)"
RAF*REV -0.026 (-1.691) " —0.009(-0,558)
ARA*REV -0.031 (-2.404) ™ -0.014 (-1,058)
JOIN*RAF*REV 0.003 (0.188) —-0.001 (-0,051)
JOIN* ARA*REV 0.027(3.164) = 0,008 (0,901)

AGE 0.002(1,755) * 0.003(2.278) =
RAF*AGE —0.020(-2.067) ™" -0,013 (-1.253)
ARA*AGE —0.019(-6.182) ~™" -0.018 (-4.111) ™™

JOIN*RAF*AGE 0.018 (1,920) * 0.013 (1,233)
JOIN*ARA*AGE 0.019 (6.266) ~" 0.013(4.012) "

RCPA 0.025 (1,742) 0.015 (1.158) 0.021 (1,440) 0.016(1,173)
RAF*RCPA 0.048 (1.698) 0,038 (1,475) 0,037 (1,402) 0.021 (0,782)
ARA*RCPA 0,011 (0,684) 0.022(1.527) 0,015 (0.950) 0.019 (1.241)

JOIN*RAF*RCPA | —0.012 (-0.4383) 0.006 (0,209) 0.002 (0.068) 0.020 (0,685)
JOIN*ARA*RCPA 0.010(0.970) 0.005 (0.496) 0.005 (0.471) 0.006 (0.612)

TRAIN 0.024 (1.281) 0.019 (1,014) 0.024 (1.208) 0.027 (1.392)
RAF*TRAIN 0.020 (0.491) 0.036 (0.915) 0.039 (0.893) 0.051 (1.241)
ARA*TRAIN 0.043 (1,664) - 0.046 (1,826) ~ 0.052 (1,926) = 0.052 (1,949) ~

JOIN*RAF*TRAIN 0.067 (0.856) 0.030 (0.465) 0.014 (0.166) 0.016 (0.242)
JOIN*ARA*TRAIN | —0,064 (—2.739) ~ | —0.052 (-2.393) ~ [-0.066 (-2.742) ~™| —0.062 (-2.686)

AUD -0.370(-2.584) " | -0.176 (-3.156)0""" | —0,263(-1,764) * | —0.194 (-3.290) "
RAF*AUD 0.003 (0,013) —0,005 (-0,028) -0.199 (-0,920) -0.092 (-0.519)
ARA*AUD -0.031 (-0.200) -0.087 (-1,195) -0.230 (-1,423) -0.186(-2.422) ~*

JOIN*RAF*AUD 0.140 (0.607) -0.106 (-0.595) 0.181 (0.755) -0.022 (-0.117)
JOIN*ARA*AUD -0.033 (-0,278) —0.028 (-0.373) 0.188 (1.518) 0.089 (1.118)

MAS -0.856 (-2.711) **° | -0.133 (-2.887) " | -0.249 (-1.822) " | -0.143 (-2.985) "
RAF*MAS —0.001 (-0,008) -0.236 (-3.647) | —-0,168 (-1,016) -0.261 (-3.818)
ARA*MAS 0.151 (1.117) -0.114 (-2.687) " | —0.027 (-0.192) -0.152 (-3.391) ~

JOIN*RAF*MAS -0,101 (-0,620) -0.098 (~1,061) —0.020 (-0,118) -0.080 (—0.618)
JOIN*ARA*MAS | —0.338 (—3.500) ~~ | —0.141(-2.634) ~ -0.132 (-1.814) -0.094 (-1.662)"

R2 0.349 0.380 0.368 0.881
274 R2 0.324 0.857 0.344 0.357

Pt 13.926""" 15,967 15.156" 15,989

=

F) RFIL, VIREA7IE REVES IART

wYl, VI: 59712 AGEET S| ART

2, VI: Ar&7)|& REVESE ALY

2V, VI: A&7|2 AGEEZT 32T
Fo) REEEE AL 1%, 5%, 10%5ENA FARE ouF
F3) Eo(Fi)= A& (EU)71E 584 53X

REV= W&o Ad=ag



AGE= ALY AT

RCPA= A ARH 9 199 CPA &

TRAIN= %4 (CPASE A2 3 1909 Fu|&

AUD= F59 F JAFAS Y] AA = H&

TAX= 359 F AFMulag9o] A ste &

RAF= P71 293 o] F 712 2002, 2003¢olW 1, 18X ko 0
ARA= AN o] FA|7]¢l 2004- 2008EolH 1, 1FX Fow 0
JOIN= 9593 AFHAE 7HA AR 1, 282 god 0

A3E MI F3232} 3 E4

o] AAL HAWAY WA Use] BAF HE 3% 48 AFFI] 93
AL A FE MIEAS B3 BAS 2T RoFm, IAAEY AF
o Mr#ste fglo] RAIAE B 54 ARg ANGRR

gtot.

X
o
o,
N
Ho
ot
toh
=Y
§

1%

Ha 3 AES A% HPAA WMAFH M1 EH FIh (& 200 AA
ol gtk 7HY 3L
Aot EASHEAS

s
T
TREEAWESE A, ¥, T2FIAMLE eI 4 A= T H+

— 100 —



FrofRt &pol7h EAsEA gktth. W, FE7PE AW diH= A
IAHAL F2FAAYAY Hdol 5% 1% FAFEAA K93+ Zol7}
EAqEE, FE7PE Zleddte] gt AA 1%, HF 5%, FL2TF 12 &
oA Fatol F%F Aol7t EA AT

oz HAAIARL dig MI B4 A4S AHEA, B 42

H AAArE BHHLR 992 S71 AS2 YER, 239 d4FE
& 1.9%9 FE7PH 7eWItETE 6.6%9 FE/FH ALY 5.7%9
TFRAEEGHS % Aoz Uyt ALz HH, FREWH YA
A 4e 1997-20009 % 7Ho| =A JEelUh, 2000-20019 EHE 2003-2004

G7bA] Wotds Hol=d, ol ALY HdH7|EHs BE adE B
o Z},

71293 JA¢ 2001-200290] FE7FE ALAHte FRESAW
st E3E o] 0.9599F 1.0049 HAZgL Bt Fusd 58
& Mo aegddaz U Aoy, FEASAHSE HFIA-IL
2 A% Aol vl E, AY7|E4s Adojgtar s, Ad IAYAEY
AZFA AT oJf 8 yeur Ao AT 4+ U

AY7|E8st 259 2002-20039 9] A9 fFE27bHE a&4dWste Adgd
1.230% Hol=d, dIIAMIY B 0.9212 FHage Holg Wd, F
FIAYAL 1.2642 Ui 2o 2 &AW F2FIA YA et
AYE gds] & 4 o wH, 27 Jedsts JAY Fe Hagdd

rl
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d=o 1oghe e Eoledl, 2002-20039 =9 A9 27 &AW

ot

of 7198t L HHPI, 2006-20079 =Y A FR7IH 7&wIo] 7]
Aste stghe EHTh. of7]A, 2002-2003d%=9] A5 FR7IH ALY HI}
L A7)z dslz od aaz FHAEH, 2006-2007HE Y FERIE 7&
Hots d3Y $4F EFoA R e Holx St

FAYIAEAY H*E, 2001-2002W =9 {FR7MH &AE&AWIIE 0,923
o Hags 7K. Eg, 2002-2003W =] 0.897¢ 279 FERIIH 7]
SH3E Bt o 2R HAYUE 439 anzE Hodo,

1.2 7}4 3-1, 3-29 A%
7 3-1% HF3H7] A% Aol A= (F 22)9 AAEH Uk, HA
ALY B, FEEH AAAASE FastEL, T B4Y Aol 10%
oA fFASHA 2 Aozt EAEAT. I Y2 FEIVPH aeAdHEty
S7tet AE7HE ZleWste FRESAY HA FHE YERed I Zole
% 10%, 1%, 5% +EAA S99t olgd Aol I A YA gt
ARt F2FIAAYALRE AT Zolo 7|elste AL F2FIAYAY F

RAY ARE B 4+ Ak F2FAAWAY B, AAY B9 FUH
A 7 ERE 2A BeAFD Y, 1 HolY fYNE FuW 58

We, FRoY 714 FRESYNA 109, 19, 1% FEAA TGt
4Y71E G2 A% FLFAAAY AHo] SolUHA F2P A Y
WARAS, Feush FRESAAGE it Ao Yehdtt

1o

O
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E 20 WA NAFE M AT

AT A 4 a&/993 7|&9sgt FRESAH

o] A
=d 4= M, " " wat BE9 £
1997-1998 1,163 1,000 1.128 1,045 31
1998-1999 1,191 1,095 1,006 1,139 30
1999-2000 1.203 0.985 1.093 1,144 30
2000—2001 1,045 1,046 1,002 1,018 30
2001-2002 1,055 0.959 1,118 1,004 31
A 2002-2003 1,068 1,230 0.917 1,019 50
34 2003-2004 1,093 1,106 0.957 1,062 57
ol 2004-2005 1,178 1,024 1,085 1,067 67
2005—2006 1,089 1,010 1,079 1,062 77
2006—2007 1,133 1,167 0.960 1.079 84
2007-2008 0.982 1,015 0.985 1,024 89
E s 1,099 1,066 1,019 1,057 576
F3t 1.415 2.016 8.666 0.947
1997-1998 1,316 1,026 1,239 1,051 6
1998-1999 1,257 0.944 1,217 1,056 5
1999-2000 1,372 1,135 1.206 0.995 4
2000—2001 1,030 1,022 1,001 1.026 4
2001-2002 1.026 1,147 1,001 0.923 5
03 2002-2003 0.943 0.921 1,104 0,981 5
34 2003-2004 1,098 1,070 1,056 1,138 4
wel 2004—-2005 1,093 1,064 1,018 1,014 4
2005—2006 1,075 0,931 1,114 1,040 4
2006—2007 0.983 0.996 0.984 1.005 4
2007-2008 1,167 1,197 1,007 0.992 4
b 1,129 1,038 1,094 1,019 49
F3t 0.821 0.297 2.240 0.669
1997-1998 1,127 0.993 1,101 1,044 25
1998-1999 1,178 1,125 0.964 1,156 25
1999-2000 1,177 0.962 1.075 1,167 26
2000—2001 1,048 1,050 1,002 1,017 26
2001-2002 1,061 0.923 1,140 1,019 26
323 2002-2003 1,081 1,264 0.897 1,023 45
314 2003-2004 1,093 1,109 0.949 1,057 53
ol 2004—-2005 1,183 1.022 1,089 1.070 63
2005—2006 1,090 1,015 1,077 1,063 73
2006—2007 1,140 1,176 0.959 1.082 80
2007-2008 0.973 1,006 0.984 1,026 85
b 1,096 1,068 _ 1,012 1,061 597
F3gt 1,222 2.435 8.776 0,938

ggwsle BAE A,
%, FEBUAAAAS=FEARESA AT AN SRS FRELA Y
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(F 22) AR H-A7E &3 A5 MI Zo| &4 23

&3to] A g3to] ¥
TR (1998-1999, (2002-2003, ¥4
1999-2000) 2003-2004)
A R AR A & 1,197 1,081 1,828:
FLAWs} 1.040 1,164 —-1,717
3?: 71wt 1,050 0.938 4.140”:
= TERAZYHUS 1,142 1,042 2.501
93 AR5 1,308 1,012 1,386
EEAHS 1,029 0.987 0.200
zf} 71&wst 1,212 1,082 1,547
= FREEAHS} 1,029 1,051 -0.255
24y AR A 5 1.177 1.088 1,845 _
_ LYW 1,042 1,180 -1,782
zf} 7]1&wst 1,021 0.925 3,551:**
= FREEAYHUD} 1,162 1.041 2.749

2) e Aol RAY FuY. FEr FE Ee 1 5%, 1095204 foA B
o #ol7k 9leg g,

7 3-28 AF

N,
do
<t
_>,i
r{m
_l::‘
ale

(E 23)e) AAH e},
ARARAY A, FRBW YAHASE FAFGAT, T B2 Hol:
olatA 1 % FEAE BEAWRY 7

o FErW J&uste AL 10% £E% 19 £EAH T Aol §95
A Hpolg HMolx Gt o]k BE YPYAPARTGE FAFHAYAY ¥
sho] 72stn gt
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(E 23) SANEH AT MI zto|£4 At

Hold Hol &
=R __:IL (2001-2002, (2004-2005, 3t
= 2002-2003) 2005—2006)
A AP A S 1.063 1.131 -1,165
31:]_7q| "L 1.126 1.017 1.956"
ol 71&9A s 0,994 1,082 —-2.978""
LAl AREEAWI} 1,013 1,064 -1.288
33 A AL A 5= 0.985 1.084 -1,057
e AU 1,034 0.997 0.254
o 7]1&wst 1,054 1,066 -0,201
¥ TEE S} 0.952 1,027 -1,393
2y AR 2 4= 1.074 1,133 -0.938
';]’;I agxHs} 1.139 1.018 2.016
ol 71&yst 0.986 1,083 -3.040"""
LA TEEE4HHS 1,022 1,066 -1,031
F) ke Aol Aol Fer HE AL 1g 5%, 109504 Fele B
of zto]7b &S Yu
FAoYIAHJAY A FE7H ZEAAHIY Zo] HolH 113994
10182 ZASPAT, FE7IH 7|&H3te 2 0.9869]4 1,08302 ZF7}
st BAMNEH ol IAZAY NFEMHAE JFE st TL2FIAAH
do] JFE © ol WL & 4 Utk YFIARAEY HAYAS, BE
AR, FRAEAHASTT FaFAHAEY X IS ¢ & U
Chang, Choy, Cooper and Ruefli(2009)¢] Zitoix = AH|A=2 Z&FH
o] ul= IAHJSS ¢ 14.5%Y A 771 ded ol 7I&HI R
Gt ZgAZE7 o8 AU, HAAAFANNE BAHALY 2074
7 F23HARAY AAYAFE 15,699 Y44 F71E RATT 245
Ath. o] AW Seubete] Avter AAA F7HY FAY FAF HFUA 9
F9o Wgtets WA E FYsY, I Y HolA ZlewIto] o3 wHEQl
o g iteto] Autol Zol7t Wt

- 106 —



2. MI 3|9&4 ZAH U249 23S

AANEY Ao ARG FES F= 8¢lo] FAIAE HAHEY

A AAEA 23, 2002-20039 AR FlAM 2005-20061 9 YAHA

t

A¢g Az AR e "t g8, 20039 WEd F IAAAS
gul &2l AgASt WEH F AIREAHAFY W& MASSY Akl 1%
b s%olUol A FsA (- #HE Eog. AAANIY oA AgA9t
MASS] ko] S5 AR+ #sr AdE Yuigt, &, 2006 =R}
20030 =9 A&AQt MASH|&o| o5 A4 B3I © @ol dojdrx
E 4 otk ®d, vlewise fRagAduste ditdE Agde ST 3
S BHoZoh = FAMNEY oA 2003dY A&4Y HFo| 42 &
Bstel FRAEEAANS 27|17 AL 9wttt o]& Chang, Choy, Cooper
and Ruefli(2009)9] A9} TUs AIJ}E Holxm 9t Chang, Choy,
Cooper and Ruefli(2009)9] R A oM A&A4, MAS, AA&A, AMASI|AN 2zt
Zt 5%, 10%, 5%, 1%°1A 43 AL HAF3Act,

a8y, Chang, Choy, Cooper and Ruefli(2009)2] ZAztel &a], A&A9
MASO ¥ AF 9 & WEES AdedA9t AMAS) dHAE Fg A5
& BoFA Z3ATh. ole IAANEH o|Fo] A A4 AL WL
SAZGAE FEIL FIREME L SR 2 IS FA FddE A

o
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(E 24) HANEY AT MI AR A} 00

W R A 5298) WSt 71&dst TERESYUS
2 —_
- %+ 1010 0.861 0.003 0.362
%k 3,421 1,922 -0,023 1,152
4 -1,329 -0,480 -0,325 -0,975
A&A% . -
3t -2.941 -0.699 -1.688 -2.025
4 -1.328 —1.305 0,031 -0,060
MAS% .
3k -2.570 -1,663 0.139 -0.108
4 -0.299 -0.010 -0.495 -0,382
A A&A%
3t —0.268 -0,006 —1,045 —0,322
4 0,744 0.597 -0,402 0.105
AMAS%
%t 1.269 0.669 -1.611 0.168
4 0,066 —0,126 0.163 0.126
BIG499) .
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ABSTRACT

A study on the Efficiency and Productivity of

Accounting Firms

Noh, Hee-Young
Department of Business Administration
Graduate School of

Sungshin Women’s University

In this study, the efficiency and productivity of Korean Accounting
Firms within the period from 1997 to 2008 were investigated by means of
the BCC model, non radial and non oriented Malmquist index(MI). For
measuring efficiency change over time i1s Malmquist Index using non
parametric DEA models. Most of prior studies utilized the radial oriented
models. Thus, they suffer from the neglect of slacks and infeasibility.
Malmquist model deals with data sets over time that can display large
variation in magnitude and hence the super efficiency model suffer from
many infeasible solutions. However, the non radial and non oriented model
1s free from such problems and takes account of all existing slacks. The
non radial Malmquist indices were proposed by Tone(2004). So using the
non radial and non oriented Malmquist productivity index over the panel
data from 1997 through 2008 of 576 Korean Accounting Firms, this study

measured total number of employees and total assets of accounting firms
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are used as input variables, and auditing revenue, taxtation revenue, and
management advisory service revenue are used by output variables.

And Accounting Firm need to exercise due care in selecting an
appropriate returns to scale type. Because of DEA is a data oriented and
non parametric method, this identification problem is common to all DEA
applications.

The main results of this study is summarized as follows. According to
the analysis result of the BCC model, the efficiency of the whole
accounting firms was on average 0.783, where the average inefficiency of
21.7% existed, and big and non big accounting firms among them were
74% and 23 %, respectively. Since 2001, the inefficiency increased largely
from 11.2% to 26.9%, and this is attributed to the effect from the relief of
accounting firm establishment condition. In case of the big accounting
firms, the input oriented size inefficiency increased up to 12%, and this is
seemed to be an effect of market encroachment followed by the new
establishment of non big accounting firms. The non big accounting firms
showed the increase of 16.7 % in the pure inefficiency, it is probably due
to the effect of the accounting office conversion of accounting firms. The
inefficiency and the pure inefficiency of the whole accounting firms showed
a significant increase of 124 % and 11.2 9, respectively. Since the
accounting reform act, the big accounting firms showed a decrease of 2.2
% 1n the size inefficiency, while the non big accounting firms showed an
increase of 2.5 % vice versa.

In order to investigate the elements which affect the efficiency, regression
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analysis was introduced. As a result, size and age showed a significantly
impact. CPA to employee ratio showed a significantly impact all regression
models. Considering age, training expenditure per employee showed a
significantly positive 1impact. The proportion of audit service revenue
showed a not significantly impact some regression models. The proportion
of taxtation service revenue showed a significantly positive impact all
regression models. The result of the MI analysis exhibited that the whole
accounting firms showed a productivity improvement of average 9.9 % in
CRS. This was explained that the increase of the productivity strongly
depended on the variation of the size efficiency.

Since the relief of the accounting firm establishment condition, the whole
accounting firms showed the significant decreases in CRS productivity
increase, VRS technology change, and size efficiency change from 19.7 %
to 8.1 %, 5.0 % to -6.2 %, and 14.2 % to 4.2 %, respectively, while a VRS
efficiency change showed an increase from 4.0 % to 16.4 %. These changes
are caused rather by the productivity change of the non big firms than
that of the big firms, and this is seemed as a result of the increase of the
new accounting firms according to the relief of the accounting firm
establishment condition.

As the result of the regression analysis on the identification of the
elements that affect the productivity change before and after the accounting
reform act, the change of the productivity index became larger, as the
accounting and auditing ratio and management advisory service ratio

became larger. However, it was shown from the empirical analysis result
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that their increment was not considerably improved. Policy implications of
these results are that to improve the accounting firms.

The difference of this study from the previous studies is that the change
of the efficiency and the productivity were dissolved into the Malmquist
Productivity Index, efficiency change, technical change, and scale efficiency
change and analysed by resources. Unfortunately, several points that the
SBM model considering the slacks in static analysis could not be used,
that the input variable-accounting firm’s human resources- were not
detailed more, and that the output variable- taxtation service fee- on the
business report was not classified into the title of account are still required

for further deeper study.

Keywords: Accounting Firms, Data Envelopment Analysis(DEA), Non
RadialF Non Oriented Model, Malmquist Productivity

Index(MI), efficiency, Productivity Change
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