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on Additive Efficiency Decomposition DEA
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Abstract: This study investigates “audit efficiency” and “audit effectiveness” in audit
agencies using the Additive Efficiency Decomposition DEA model. The model cannot
sufficiently  distinguish  between audit agencies’ efficiency ranking and
strength-weaknesses analysis of their internal resources. Thus, the model is further
integrated with Network-Based Ranking Method, so as to distinguish the benchmark units
from various stages of analysis and allow strengths and weaknesses of internal resources
to be compared. In addition, the study examines the effect of capital expenditure scale
and political party affiliation on audit performance. This is to provide relevant agencies
with reference in resource allocation and policy implementation. Regression analysis
results further indicate that capital expenditure scale has no significant influence on audit
efficiency and effectiveness of auditing agencies.
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BB F Fim 1M e (Internatlonal Organization of Supreme Audit Institutions,
INTOSAI) *+ 1977 & {135 & = (Lima Declaration) ¥ % 3 Fc % 3+ s iscfipip 227
WAL AT 'Zﬁl‘g‘ﬁﬁ’:f‘]’?“i; EREE LA L P Kf TgsAEAAES &K
B JTIFT'J‘IM S ESER AL FUSZ P At (T g_:}iﬁﬁﬁig'frgg NG TAS I AL N A
P& 230 v fEERFFPM Y EE0g « TRERS F M o< g
(International Congress of Supreme Audit Institutions, INCOSAI ) »* 2010 & 33 " %
PRHBEE LA R RIFVBMIBELRIA G > 2 TEIBHA
ARG - B2 Lk 2 THFF MRS HARAZA L T 6 B2
By oo It Rt gt AR o BB R P E TR DR | (oversight )
¢ > EBHEER L AR TR R E R B F L }‘v’?—‘ﬂ‘z (insight) 22
w pE - (foresight) & ¢ (Reed and Swain, 1996 )
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2_ g AE (economic ) ~ sz 5 |+ (efficiency ) % »xat 14 (effectiveness) & = B & & >
PRAE AT ¢ AN G S AT TR I 5 G sk B e s T
FRATAZ 2 3% ot BBBER TR N FESFHIE - 24 P RAFH
Mo R ForF e F A ERNER - Tk A FRBMA f FHog
hE F 5 5 PR v TR prehi 4 (1 =4 2009) ©
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#% ﬁmdt%?ﬂ%w’{éﬁﬁ* RFMEEREDEL » FP AP F A
BRAAFE - FPBH AP ,ﬁ7 e o B RAF R BB R S R

m;

PRRGREREAEFRB2T o 27 R HEfEI FE RFIBMLE T
Pﬁﬁ%jm%%’w§ﬂ%ﬁ%mﬁﬁiﬁﬁ;Féﬁﬁﬁﬁﬁﬁgj—ﬁ%%
LT AR G HFV BN R P BMELI N (8T ) B0 0 #E
P Z o A F g SR (R =4 2009) -

Pog sy aGrh o HHRLBFFEICERSIGIERFEF T ERT
BRI P AR R HOGER E 0 BN R M SR 2 A M
5 ’;J‘"T S A @Y DAy s gE e o472 (Additive Efficiency



212 kg3

Decomposition DEA ) | ¥ #-% - i% ﬁv%lln\ =3 B A 4 4% ( Two-stage Production
Process) - i&— #:x @i T F4le %4772 | (Data Envelopment Analysis, DEA )
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DeAngelo (1981)4a3 » % F 3974k % » FHiEMF %"fm% PIRAAV A ERRen
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R AR RIS EPRE EPRE 233
AR E e B KR ST i T MR -
2 fSHE2 &
2 i Golany and Roll (1989):&— # & ff i K H = ehk Fit 4,
R O B =) e ) St 3
S G S - EIE S o R

BELH ehFE 2 F AR

B -

TR E =2

#1#% i# - Cooper, Shanling, Seiford, Tone, Thrall, and Zhu (2001) f| i 3% ;& % H e #ic

’\-*/F‘__L/ );})

PR 2B~ LAY
BR A RS 2 B AN

LN U jﬁ_&ﬁ;j:f#ﬁ;:}g o

DEA z 3~ #2 & 57 chidk 2 90 54
ik o REGER N RIMAE AL TRY 2 F AP AR

VESR TR E P R HRAT LG 22 BARE B Fokg
F Rl 22>3(2+1)=9 5 % ki AT 1
F s 22>3(1+2)=9  Flp AFT 2 5 FF 5 DEA 1)

Vel hodk ER D Sl W ok
NEE R

bt S TR L OV VRS SRR RN E VR SR 2 S S TR A

Fobr T ER REP T
B~ 223 T Rl Aot At R 0 Aok 20

22 For ~ A BBt st

ARy FlESE ST 5 2009 5 2013 #E 2 5 # FAL 0 4R

LS H i EE=E 3 Bl BB L
FUAPAER g~ 210.161 802.428 9.063 208.896
SR LS S ¥ -3 38.318 132.000 11.000 34.696

Ml R L £ 62.836 139.000 23.000 22.787
fi/s & Hic A Hic 15.891 441.000 0.000 45.843
PIL G § A 508.628  19150.480 0.040 1902.598
(Z)%#c2 1+ © 245 Golany and Roll (1989)61’%3 7 0 DEA 2 #» & & 1335 )
f o w R At NEHREL LT LG e M & (Isotonicity) > - IR
F B g i - WP A DB A o AFTG Pearson WML His I r 22
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% 3 3 >~ A ) 8 Pearson 4p b a8k A 5

;;2% LAV g e f L AHE s A Pl RN
FFEPAE 1.000
ER Rl it 0.925 1.000
SR = 0.791 0.760 1.000
A A 0.382 0.367 0.189 1.000
Fltk SUE e 0.243 0.319 0.289 0.036  1.000

w7y DMU s pr > % € #F MM S 5§ B F1 Finfeanid s b
dol 2P PG AR A BIRFAA BT REFAD > RERRIP

Bras ¢fl* HumPehg 74 AiiAR o 2R > BROTHRE 24157 830
»8B g i "FN—@%EZRJR“llgrgﬁ""J’ﬂ/z‘p-—l—,ﬂﬂm@'F \/W"lﬂiL F?ﬁ}\]
AP RE T 0 T RS ABARITELA BIREFAFRTERS AN

(Two-Stage DEA ) o y* = j2 B2 ¥ 7 f2 wjgﬁpx HUE (T o e E PR 4 B A
5)1; Ry ¥ e P BB (T AR 0 F it 516 7 R R AR T {4 A B P g (Zhu, 2000;
Seiford and Zhu, 2002 ) > & /% - =X e g @ FiEATE BRI a S 2 B ens # 4 oo pt
b - e fFER Y AEARE R E P BRI 5 PR - FFRZE AW
-PEZAN BRAFE = P Bt IR TEIRARA B 5 4pi o
EHEBEZNREAF R > B A G T F R PAINE RN
Fare and Grosskopf (2000) % A 1/ e Tl ¢ B 7enfiid kify T2 43, p
o BES AN EARE v pE o FES RSN IV DR u s > 7
PR ESSME FFLORMAER - A Y %+ Liu and Lu (2012)shiz » %
Chen, Cook, Li, and Zhu (2009) s 7] 4 =¢ 4e i A s 5 & f2DEARCA] > - 5037 11 5
ek AL e ﬁﬁ\; PRRF T RAR s T anF AT E i RRABLANT R B ENIRFS
i /J—ﬁﬁf e lWETFREEFTEY 7\4‘* TEF o Bde AN NIRRT e RO
AR LA TARTRARAELEIE RS 2R BRIPES -
B R A H 0 IR S £ R R AL 0 Liu, Lu, Yand, and Chuang (2009) 5 +
i’iﬂ! "R R G AHZ BRI D RETH e LA HAE FRATTRAE B
FBA-RKE ARG - BEE (node) Bt end Y M RRIARS B i B FE
N FEA e R A SRS A - B r;}ﬁaﬁrr%ﬁﬁszﬁfﬁH)‘ (referencing
network) o # e FFBiengi » &2 g ) %ﬁﬂ FReaae s 2N W EH L
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WH o e- B AR E =R o s £ ¢ < f+d Bonacich (2007)3#% &1 - #
AN TARE mhE &M | 2 DLk Fondd &S R F FALome
EPFH o ATEYp e R ED AL S BREIA AT I P EH G S
- LH oA A R - TR L“”"#”fsﬁ‘&#f%km PR EFY A
B RE = 5 LT EMEE s i}qjk Liew - H - §0eg B A 2t
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Liu and Lu (2010):x 2 Liu et al. (2009)#7= j# » r24&#& i+ (normalization) 2 %
AR E 2 2 EPFEE Y Y CRS 4v VRS #04] o § #ike £ ¢ S8 T i
PonEBLE e ch i ApF > W oA A 4 i bR fRenfi > ]t Liu and Lu (2012)
v q ¥ ot (alpha centrality) ~ 5 R A e £ 7 o kir A o ¥
%4 Bonacich and Lloyd (2001)# 4) » & —“Ufﬂf AR o e o P s R - AR vt
EFE kAT - BEghE R F]P T L_%ﬁ:r%ﬂ LAENR c ¥ e =R e N ek
Soo SUHCAIE O VRS A RE A 0 BV - RPIBRT R LR
Flep (D) RE BT P B EF ﬂ'IEme:‘%'";Lg\E =5 QFERd & B2
e - B endg 33378 o 4345 Liu and Lu (2012) s3] o 4p B 3P dovitds 1 22 %45 2 o
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BT s BEFIAR B FRBHRIE fHE L) L AR AREy §E
E L2 48% > 12013 & A P‘fﬁj,}’;,a D E|R > AT SRR AR
AR B %?” RAFE 37108 F 2 $3 20 B UD 1R

ERSREE AR -"Li!ﬂf%ﬁ’%” c R R R R > A T ATE R
ARz EH ,Kfi‘?ﬂ%‘f}ﬁ‘l ah;f},T 51 %‘ria/‘ﬁ%‘”'.ﬁ;—n:’(’é}%‘l&ﬁ}
TWHEEBEY > MY RF

i E R R ST %www~ ‘g
THERZE R F 7‘1’?(435—‘-‘-%—‘-1-% @]
a IF/.;{;$~ ) j%—-l %‘é—‘-‘ggﬂ%ﬁ’c

24 FoFzoami-opER%RFE

2 F BRI
W2 < FRye 3t g H i

: ¥
Fa(#)
A,L ){3 % 21 ’{ﬂb
2009 0.599 0.544
2010 0.659 0.473
2011 0.652 0.458
2012 0.718 0.385
2013 0.758 0.429
i 0.677 0.458
g 1000000 998728.61
{* 980000 987516.09 ——088932.18
: 960000
AT 940000
£ 920000
900000
% 830000 883125.04
< 860000 871876.23
2009 2010 2011 2012 2013

W2 F&iIERE

K2 - HIFHELFREAE AR e F e Rtk AR R P £
® -**‘%Eﬂ’w o AR F G mJoa AR LFFCFY 0 A K LS
W g2 5200073 2013 B 0 ek B R TS L A A AR L BT %)Lﬁw 4
PR G EREES B ARG I ARG o AR 0 BRI 5
A 5200922013 FF » 2 F B X mEIRAE o F A E R TR G 0 £ H TR
f o R 2 S 'Jﬁ}i"qa*‘rﬂ“? FrcHs MY Te LA Rl Y R o T AL
#ey 2 ToL 7yl f@;&ﬁ!@ ReFARTTE s R ERERE L A E o PR T
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T it s 2010F B B 0 F ot FUBRE 0 £ HerdlEaer o FRF IR 24
o miE R PR 37AE (blde @ 32 R K101# 2 1058 3% i3 Rk en) B Jaid
FPARE AR R EERRTEAL 0 Fa ERFFLLERTER S -

B e FPPME AR s RS T REFRFER
RE WPy E S > TiE A (ﬁkf’ﬁé/i i 5 2Tz 3p "’E’F
FRRT A ARG R Aok BAGRR L R T MR
BT A K PR ﬁﬂé*%?%ﬁfﬁ "TRBBTEVRB AR F IR E 2 TR
PR O > BAEFCRPR AL TS ) 2R 0 FIRFM A L T g RA
FAAT R WP

25 EA@rTLENFE

3 8 3o ]
H ER.S 3
2009 2010 2011 2012 2013 T =@ 2009 2010 2011 2012 2013 < r=od@c

e
s#® 0177 0.301 0.278 0.423 0.366 0.309 1.000 0.265 0.492 0.235 0.356 0.470 0.161
#at 7 0.484 0.904 0.481 0.743 1.000 0.722 0.300 0.221 0.541 0.205 0.185 0.290 -0.432
s f£% 0.390 0.787 0.874 0.714 0.863 0.725 0.544 0.349 0.346 0.358 0.335 0.386 -0.339
¥ FEL 0.328 0.328 0.299 0.338 0.582 0.375 0.490 0.490 0.369 0.315 0.281 0.389 0.014
Freafk 0.759 0.735 0.867 0.996 1.000 0.871 0.579 0.731 0.643 0.339 0.514 0.561 -0.310
#r77  0.617 0.634 0.672 0.948 0.942 0.762 0.549 0.443 0.448 0.356 0.395 0.438 -0.324
w & %% 0.558 0.574 0.596 0.627 0.610 0.593 0.639 0.549 0.486 0.477 0.445 0.519 -0.074
I 35 0.473 0.609 0.581 0.684 0.766 0.623 0.586 0.435 0.475 0.326 0.359 0.436 -0.187

P RA WG U AP IR E Rk R

N
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Rb G F VL R G RS MR HE RGE  ARF 3 TR g
B IEv g Qp VR EY (mternal benchmarkmg) P ki 54« pRRZ R - 2R
oo fEymApit B 3R Eoadk > F|pt ¥ BRI eniTE o (TH i‘KF’“ e ple T #:
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AT o F A A TR e &4 472 (Additive Efficiency Decomposition
DEA) 5 ;F{f‘:]—v}}ﬁﬁ;,g r%—;.l-—,;{,‘% bt: I’g_»;_‘{sb I I - ,{7 __LA (VY] K»‘" ‘:&__&x ,%
A2 # B2 (Network-Based Ranking Method ) | » 141 & &~ % AR5 8 > >
TR R R AR F o BEE YA LB EEE Y (external
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