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J/ﬁ*%@%fﬁﬂg{rv 8 AL 1,000~ 2,000 PEE T o BRI 0 Y
Zf o FH L 5,000 PEI VRN > STREET 120 FidETUpEE 131 11 S F
Bl A5R 7 10.089% » RLERE B[S IR -

K1 GI+ELERFPH  TEEH  FIIBFEEREY

i BRI R EEW 7R BN

() () (P
1998 17,072 6,539 383
1999 16,016 7,243 452
2000 15,629 7,495 480
2001 13,753 7,165 521
2002 13,054 6,794 520
2003 13,154 6,779 515
2004 13,360 6,819 510
2005 12,963 7,172 553
2006 12,671 7,069 558
2007 11,884 6,640 559

1998~ 2007 %"Eﬂj% -30.39% 1.54% 45.87%
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x2 IhFEERFPHEHEERKEE DMK

e

2003 # 2004 # 2005 = 2006 * 2007 # 2003~2007
11 F)k 11 F)k 11 F)% 11 Pk 11 F)k VA@Es sk
1~99 fH 5,655 5,781 5,230 5,116 4,861 -14.04%
100~199 pii 1,531 1,541 1,572 1,562 1,456 -4.90%
200~299 Ffi 820 899 908 823 791 -3.54%
300~499 pi 1,284 1,286 1,237 1,165 1,071 -16.59%
500~999 pi 2,107 2,110 2,040 2,034 1,910 -9.35%
1,000~1,999 pfi 1,207 1,205 1,402 1,406 1,256 4.06%
2,000~4,999 pii 431 416 450 445 408 -5.34%
5,000 pipi"] - 119 122 124 120 131 10.08%
25 13154 13,360 12,963 12,671 11,884  -9.65%
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2003 # 2004 # 2005 F 2006 F 2007 & 2003~ 2007
R 1R 11 AR 1R 11 AR VRsEh sk

1~99 i 142 150 148 138 126 -11.20%
100~199 pii 220 224 229 231 210 -4.41%
200~299 gfi 201 220 221 202 194 -3.40%
300~499 pii 511 516 493 465 422  -17.43%

500~999 pii 1,566 1,569 1,501 1,503 1,411 -9.89%
1,000~1,999 i 1,632 1,631 1,903 1,903 1,709 4.70%
2,000~4,999 gfi 1,256 1,204 1,293 1,275 1,151 -8.34%
5,000 pfi ') F 1,251 1,305 1,407 1,376 1,417 13.23%

q ?r 6,779 6,819 7,195 7,092 6,640 -2.05%
S S U
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K4 ARFEFIBFPAEERY HEAERKRER DMK
#1600
2003 &F 2004 F 2005 = 2006 F 2007 &F 2003~2007
o B S R R I O R R N ==

1~99 pf 25 26 28 27 26 3.23%
100~199 i 144 145 146 148 144 0.37%
200~299 pii 245 245 243 245 245 0.06%
300~499 pii 398 401 399 399 394 -0.99%
500~999 pfi 743 744 736 739 739 -0.60%

1,000~1,999 gFi 1,352 1,354 1,357 1,353 1,361 0.63%
2,000~4,999 pii 2,914 2,894 2,873 2,865 2,821 -3.19%
5,000 pi ') + 10,513 10,697 11,347 11,467 10,817 2.89%

T 515 510 555 560 559 8.42%
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3.2 BMAMERNEE

At T 2N LR T BB i R R R4 P FTJI' ’“J’ﬁ:ilﬂ'jﬁzu
AL Fp sl e BRI B S ERTRI VR o A R RL AR
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#534 (Allocative Efficiency » I') ™ 7 AE) o Fi-L 5855 4 [ Heth

COST(p,y) =min{px:xe L(y)} (2)

o L(y) ]*%‘w”?‘ [IRNER: 3R TR BIAVRTE 7 G [k xﬁ’?ﬁ?}pfjw“
[EER: 0k PP RS R IR < ) (2) L T RS Y
S m#w
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m
X
cosT; pox &M
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CE = =
COST,  PiX g
I I

(4)

HﬁmmRZmeﬁﬁéaﬁwa@w¢’C%ﬁ=2mﬁm%§%ﬁ

TSR I N AR R PR RIS A e I
CE=1 " DMU k “1Sgh sy b | 1 % BRfE > #1785 DMU =) &
[Hfu3 7 353 (Overall Input Efficiency » I'| ™ fi&% OE) > [N {5 DMU k
TR p 48 Bk 2 e HE T L [ R AR S e
A AL R O URE < bi- WE i CE IR 10 (CAF DMU
EVR Al B IS & 95! E A i po e [ ) iPsy A poay o BIR R T e
QSR A SN AU e Uf‘ = sl J?ﬁ?ﬂg Ly
PR R IR L o H o 8 s EE > el kA £
PR AL 7 7B 15 53 Pk o 480 Vo o s ) B P
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Fare etal. (1985) > DMU k [V & s i I'| ™ 5[5 & ) 20 e pil | e

Z Pik Xik

TE = ¢, - Pi (A1 X)) _ P X _ i3 (5)

Pk Xk Pk Xk i Dy Xy

EI e Ry = (Kyer Ko+ Koy ) AMEE DMU k7 e o [i] i 3 D 83 R 7
mﬁ&/w HrEl -

|75 el ¥k ?Z[ 530 [AE Farrell (1957) - [ BB rRY o o5 = ol & ff
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g [ SRR, o R O A g 7 DMU ek RS A AR
FHERS T i Pl Y IS O

m *
Z Pik Xik

Py Xk _ PX _ o (6)

Cp(Bx) P Zm: Dy Ry

eSESA S Iy rﬁ*ﬂﬁ&¢ ¥ (CE) SHHE sk (TE) =0 0] il ¥k (AE)
SR o S s Eﬁtmﬁrﬁ'f} (PTE) == 45355 (SE) »
3k RO i m

CE=TE*AE =PTE*SE*AE (7)

5 o I R BT CE ~ TE 22 PTE > iy A2 T mpjwf
BT SE=® AE :

SE = E AE = CE (8)
PTE TE

33 EENLINEE

PRI 2= N O AR RIS I'F'EJ*”J*Y]L@ < P 7 [l AR 2+ & oA
EN: Y T"E‘Di JlEﬁ F[LFU FE R 0 N tin’fﬂl ﬁ%ﬂ&li‘fﬁ 1M
IR AR E R R T S W R
TRl - 545 Fare et al. (1994) > Z5{Ff= [ MUK ML # &) ?“5(7} i Ey EFFIE
TECH 9 » Elf[1» EFFI B[’ F 22— Wil is3s3<7@gs (Pure Efficiency
Change - I'| ™ 7 PUREFF ) =4I 354A@ a4 (Scale Efficiency Change - I'|
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Fare et al. (1994) A+ ML f‘gg'ﬁﬁ?y} 3 Li'ﬁi[ﬂ PHEEFY B (Output-
Oriented Distance Function) FLEL#EFrg = » [EIT0RS 4 @ e x_El[ﬂ |t e
ﬁfgljr} [ P IEIJ ML f,g\rﬂnﬁfgg[cl;t SNE: ;E;[H ngm"}»[g\rﬁ;g;;[rﬁ

B P ERE Rt =L T o TS T B R
-
D'(x', y)=sup{@:(x' /0) e L'(y")} (9)

ERL (YY) P ST R T i R e A 05 A
&l ’i'}lﬂ? BRIl VS EOBREE (ES IS o P DY(X YY) PR

IJ@L['”;[ Ei‘k , %[lg[xjrg}*‘k fg',fi l——[’j {ﬁlﬁﬁz& *é; ,i:f:E_}Ff‘H bﬁ%f/\[
I—t()/) (K = I 2 Tani G J%wv D'(x',y)=1 - [iy #j D'(x', y')=1 -
[ o et o RIS S sl ) (ISR ) F o ASUBC Farrell (1957)
AT s V3 7 o S

_|‘\

TE'(X', y')=min{g: (#x") e L'(y)} (10)

D'(x, y) # TE (¢, y) &' £ BBV 7 > # I TE' (X', y') =1/ D (¢, y') -
FUSYD T B[ B @ CRS 2 BAL M » 5 R t+ 1 WIfPER
I & RE D ML G A g

D(t:(yt,xt) Dé+l(ytyxt)

= D;(yt+l,xt+l) Dé+1(yt+l,xt+l) (11)

s BB ET e ok CRS  DL(X', yO) = DY (XY, v S Pk
SYURITE ST+ 1% R RO RO BT € % R 3 O BRI O S BEE

Dt+l(X y )fjr—I Dt+l(Xt+ yt+l) l”i_[n 2 @E’!_jj HI ﬁ[g,‘—(ﬁ/\g‘jt +1ﬁ}: :{‘ @ [:7]_1 FJ}
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ML HS 1o i @ JrE e -

(L1 ML G 53 §ER 40 1 EFFI S TECH 4557

=]

trot ot Tt otely Nttty M2
D:(y',x") {Dc XY DO T eer tecH (12)
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E 1 EFFI F’fﬂj} (g %/“'?jfﬁ[éfft/l*fj ES IR P S TU?E&‘*E[*J J EJHEE}%E?{FI
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The Efficiency and Productivity Change
of the Hog Farms Participating in the
Record-Keeping Program in Taiwan

Po-Chi Chen’, Yu-Hung Huang™, Sheng-Ming Hsu™", and
Ching-Cheng Chang™™

In order to explore the performances of Taiwan’s hog production, the
approaches of Data Envelopment Analysis (DEA) and Malmquist Index
are adopted to evaluate the cost efficiency and total factor productivity
change of 29 hog farms participating in the record-keeping program in
Taiwan over the three year interval. Empirical results show that the cost
efficiency of these farms has improved over time, but can be improved by
18.65% on average. The decomposition results indicate that the pure
technical efficiency performed the worst. The second stage regression
results indicate that technical assistance and scale expansions are
beneficial to the pure technical and scale efficiency performance. The
Malmquist Index results further indicate that the major source of
productivity growth is technical efficiency improvement rather than
technological progress. Therefore, how to upgrade the structure and
performance of hog operation has important implications for the industry
as well as the public policy makers.

Keywords: DEA, Cost Efficiency, Malmquist Productivity Index, Hog Farm
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