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Abstract: The translog cost function plays an important role in the empirical study of safe food production.
Under the expanded framework, this study tested the robust standard deviation of the perturbation term
and the choice of the model form with combined panel data. At the same time, in order to retain the unob-

servable food safety variables, a new expression of the expansion type for fixed effect model was made.
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The power ladder transformation was used to simultaneously deal with severe multicollinearity and model
identification problems. After adopting panel seemingly unrelated iterative regression and minimum dis-
tance estimation, the systematic simplified model was obtained. The study found that the endogenous
model of food safety is superior. The data of the food safety level was simulated with the model, and the
average food safety level of the meat industry in China from 2004 to 2007 was 1. 206 2, 1.314 5, 1.191 8
and 1. 232 7, respectively, and the data has a good distribution. The study in this paper may provide an
important reference for setting the model of the translog cost function.

Key words: model setting of the translog cost function; model form selection testing; severe multicol-

linearity treatment; model identification treatment; food safety
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0,1nQ,InS,, + 5.InS, +1/29,(InS, O, XD W] T 55 3 19 WA 5 817 72 .
~ JInC,
S 9lnW .,

=Ywu T Ve anf/-/ + Y coeim ani/~m + A el lnYu + Y wqel anu + Bkuv-[ InK P InS a e
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F1 ERREAMOFENBRTEEXREER

InY InK In(W,/W,) InQ InZ InW, InW,,
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METATLUFE . InY 5 W, ZEMHCRBEIE 0.961 7, Bl 7 mHMZEILLNE. 220
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NBEC ZORA DO S BERE A RE L e U B L U B, RIS 200 20 () i DA S 2 10k 08 Ui
FrPRo37. LABE O a2 Bk A, SREC W HEVR . IR R TR U O A (D i B b, P U7 4 [ A2 B
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gl BOX-COX Bt
4.1 BOX-COX #i%
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FEEE. ORI R, DK T X — AR AL R A (IR SCR AT . Q S — AR R (B AR AR . 45
S 22 [0 1) B30 22 S A B e A /s, S, Jeidax = AN AR R B BOX-COX B4, 5460 5 1 48 it 43 ) 3
/RN BW, . BK fl BQ, HAHXKSE T L& 2.
2 BBRUGETEMEXGITE

HALIE X GRiikaiok2 /98 95 % B 15 X [A] vt JBE
BWm=Wm"—1)/L —0.012 8 —0.019 6 —0.005 8 6. 66e-05
BK=(K"—1/L —0.085 3 —0.095 5 —0.074 8 0.000 1
BQ=(Q"—1/L 0.134 0 0.119 0 0.149 0 —1.68¢-06

M 2 ATLVE 1, BW,, . BK Fl BQ 78 & i FE ge it & Bl T 0, XUHI W, . K F1 Q #4T BOX-
COX ¥ H LI R ¥ BB p A, X AR, RATIR S T 88 52 4 i B Y 10 H AR Ge 45 1 B A0 1 ml 3R] 1) 251 o
RN T Y. fEMEEL B, P BRI LS A MR AR R 2 EIL LR, RIS AT AR, AT
BOX-COX##2ZJ5. Y 5 W, MM KEREL-FIHEABEMKEZ D, KK EIE 0.960 3. it =X (4) iy ¥
NSRBI XTI Z G, RMGEE I T WA E L2 HE L. WK 5 BK WHEREH
0.995 TULF5%E2MIK) ;s nQ 5 BQ WAL REN 0. 987 2. X E I BOX-COX ¥ it 55 75 i B [ & X 44
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e 28 G845 R AR B R AR TR AL, AR X — BT AR T, Xk = A AR R AT R B A A e LU A B 22 E IR 2R PR Y
[F) A, R DAy [ N 2 e D 2 R L P IR RO B AR A, T A R R DB .
BB A EARE T N TR E 2 E I, R R — R IES s (Hb
AN BE I o WA X — i, 7 U RO A ™ O AS O A ] R I AR R AR R . Rl . A
27 B3,

5 EPAEBGIT RS
5.1 BB

25 1 xof 22 AL 2R R 2R G 5 KR R A ] Y ] A AL FE LS, R GO MRA TR (D (), Wt iR
L (A S A AR R R G R B R e A T RO B R, A 2004 — 2007 4 PR I & T BR B .
K JH T B LA AH 56 (Seemingly Unrelated Regression Estimation, fijid SURE) 3% 8 [l 19 #1 f% /)N BE 85 4 1
(Minimum Distance Estimation, fijic MDE) #4744 it.

N T X GE BT X FL AT B e A A GRCD R (2) O A 2 A AR ) I I A 4 SR A O
#E (Bench Mark) . LAEHEM A% 228G, T4 R a & BRI, M54 T fige P34 £
W S A IAT R, MR, R TASEE R OLS A1 5 40 Wi A S AL, 33 7 5 2 45 4 0 0 {1 46 3 331 = )
TAEAEACHE, il , B T il m A SURE 248 15 J5 9 5% 22 48 O¢ R 80U 5 7 (Correlation Matrix of
Residuals), WL 3.

3 EEMUREXEREEEHRLEZALRBER ( ARRENE)

InCC/W, )50 Sizoor InCC/W, )00 Sises  InCC/W, 05005 Sises INCC/W,)m0r Sy a0

In(C/W,,) 5004 1

S/ 2004 —0.574 2 1
In(C/W,, ) 5005 0.3171 —0.146 1 1

S, 2005 —0.170 0 0.2448 —0.6719 1
In(C/W,,) 5005 0.2683 —0.1449 0.5517 —0.517 1 1

S, 200 —0.129 9 0.157 2 —0.440 6 0.722 6 —0.649 7 1
In(C/W,.) 500 0.1109 —0.102 7 0.3198 —0.209 3 0.3649 —0.2120 1

S, 207 —0.007 1 0.1187 —0.2165 0.4199 —0.256 7 0.5173 —0.529 1 1

T BRI 1 AR B R BRI A3 0 s Ho o RAEFEAL IR AH G, H, . FA7E 4L R #m AR G, — 51
TR BB ST, R 5 ARG B 25 1T B AR B B 300 22 [ 4 AH G R BN BRI T 0, RIFE SR 3 Bk 22 M6 R
FOEME T, AE X ALMITRENE 0 g, M FRALUE S, EEXNALRNTERAEN 0, XEWE R
WIFARMSE. 55— Jr i, M Breusch-Pagan LM Giit @R G, &ML EIMEMPNERFH T, p=0.000 0<<
0. 01, 050 25 45 4 JFUIR 5% . 3 16 WA 28 B8 B Y A It 2 301 Wy 52 77 76 21 1) I A G . R AR A SURE [ s — 5 72
1) OLS HA R (B fhZ 2R IE B RD.

2 N A I R G TR B — SR T 15 L IR RARIEL T 9. 591e-07. il 4h 5 03 4.

FEF 4 L DB ()4 BIC R 2004 —2007 4ER (D) A7 7E £ 5 22 478 5 10 R A0 T 34548 1 1 [m]
IE5 . FTLUA . 8 4 AR I R G AR AR ) 1006 00 B B £ 4 2 4 A0 A4 s R 5 TR AR A8 1) 400 4 O
(2004—2007 4E 43312k 0. 228, 0. 204, 0. 157, 0. 14D A T H K, FAEATE X EHE 09 814 72 T )5
s XU BKE A AR R A R v R A BRI R
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R4 REHAEEEREUREXEREEER(ERRENE)

(D (2) (3) (€]
Gk
IH(C/WW ) 2001 In(C/W,,) 5005 In(C/W,, ) 5006 In(C/W,,) 5007
Q 0.232 0 —0.258 0 1.110 0 0.736 0
(0. 983 0) (0. 850 0) (0.731 0) (0.775 0)
InZ 0.099 0 —0.059 2 —0.054 6 0.309 0
(0. 265 0) (0. 281 0) (0.310 0) (0. 360 0)
InW, 0.5310""" 0.4950""" 0.3250""" 0.250 0" "~
(0.112 0) (0. 096 6) (0.091 4) (0.091 7)
W, —0.3300""" —0.2810""" —0.2450" " —0.2310"""
(0.023 3) (0.018 0) (0.016 4 (0.017 9
VK —0.008 4 —0.001 1 —0.010 9 0.004 3
(0.008 5) (0.008 1) (0.008 1) (0.008 1)
InY —0.2250 —0.641 0" —0.1550 —0.699 0"
(0.419 0) (0. 355 0) (0. 394 0) (0.410 0)
(InY)* 0.056 8" 0.078 1" " 0. 006 4 0.046 3
(0.031 7) (0.030 2) (0.032 9) (0.032 9)
InYInK 0.053 2 0.021 2 0.099 0" 0.050 7
(0. 033 6) (0.038 0) (0.041 9 (0.041 3)
InYIn(W,/W,) —0.0228 " —0.036 9" " —0.0325""" —0.0357"""
(0. 004 3) (0.004 5) (0.006 9) (0.005 5)
Qlny —0.089 6 0.147 0 0.165 0" 0.054 4
(0.139 0) (0.115 0) (0.093 7) (0.054 2)
InZlnY 0.034 2 0.039 4 —0.048 9 —0.055 1
(0.042 7) (0. 040 0) (0.041 8) (0.047 1
InW, InY —0.1000"" " —0.0785""" —0.0588" " —0.0511"""
(0.016 9 (0.015 1) (0.013 7) (0.013 5)
VW, InY 0.017 4°"" 0.0119""" 0.0157""" 0.0129"""
(0.002 7) (0.002 3) (0.002 5) (0.002 4)
VK Iny —0.0015""" —0.000 8" " —0.0008""" —0.000 7"
(0. 000 4) (0. 000 3) (0. 000 2) (0. 000 3)
InY1nQ 0.0662""" 0.004 6 0.0517""" —0.042 7"
(0.020 9) (0.016 3) (0.015 1) (0.019 1)
In(W,/W,) 0.146 0" " " 0.207 0" " 0.2790""" 0.270 0" "
(0. 020 4) (0.028 9 (0.048 1) (0.032 6)
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Bk 4
(D (2) (3) 4
/W'KE‘
ray=c{
In( C/Wm )2004 In(C /Wm )zoos In(C /Wm )2006 In(C /Wm )2007
[In(W,/W,) 7 0.009 0" " 0.006 7" "" 0.0175""" 0.0104"""
(0.002 2) (0.002 4) (0. 004 0) (0.002 9)
Qln(W,/W,) 0.006 9 0.019 6" 0.041 8" "7 0.008 5
(0. 007 5) (0.010 2) (0.012 9 (0. 005 6)
InZIn(W,/W,) 0.002 9 —0.002 7 —0.012 6 —0.013 4"
(0. 004 3) (0. 006 1) (0.009 9) (0. 007 2)
InW, In(W, /W) 0.0297°"" 0.039 8" " 0.0229""" 0.029 3" ""
(0. 004 9) (0. 005 3) (0. 008 2) (0. 006 1)
YW, In(W, /W) —0.000 1 0.000 3 0.001 0" 0. 000 4
(0. 000 3) (0. 000 4) (0. 000 6) (0. 000 4)
VK In(W,/W,) —2.94e-05 — 3. 68e-05 —6.09¢-05" —1.77e05
(1. 96e-05) (2.36e-05) (3. 63¢-05) (2.35¢-05)
In(W, /W, ) InQ 0.000 9 —0.002 8" —0.006 6" " 0.000 1
(0.001 0) (0.001 3) (0.001 9 (0.001 4)
InK —0.498 0 0.180 0 —0.7230 0.116 0
(0. 387 0) (0. 396 0) (0. 446 0) (0.525 0)
(InK)* —0.021 8 —0.044 5° —0.010 7 —0.052 3
(0.027 1) (0.027 1) (0.032 2) (0.033 3)
InK In(W, /W) —5.60e-05 —0.002 3 0.001 9 0.000 8
(0. 002 3) (0. 003 0) (0. 004 5) (0.003 1)
QInK 0.039 7 —0.1870 —0.2810""" —0.168 0"~
(0.122 0) (0.120 0) (0.078 7) (0.053 3)
InZInK —0.039 2 —0.036 0 0.060 0 0.035 7
(0. 040 6) (0. 036 6) (0.038 1) (0. 043 2)
InW, InK 0.062 6" 0.046 1" 0.0338""" 0.0359"""
(0. 015 4) (0.014 0) (0.012 0) (0.012 4)
YW, InK 0.003 8 0.005 8"~ —0.001 5 0.001 8
(0.003 1) (0. 002 6) (0.002 3) (0. 002 2)
VK InK 0.001 8"~ 0.000 7 0.001 3"~ 0.000 3
(0. 000 7) (0. 000 7) (0. 000 6) (0. 000 6)
InK InQ —0.001 7 —0.006 7 0.014 6 0.017 0
(0.018 1) (0. 015 8) (0.014 8) (0.016 7)
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kA
(D (2) (3) 4)
AR EL
B
ln(C/Wm ) 2001 ln(C/Wm ) 2005 ln(C/Wm ) 2006 ln(C/Wm ) 2007

InQ —0.5140""" —0.0225 —0.6620""" 0.217 0
(0.164 0) (0.166 0) (0. 160 0) (0. 184 0)

(InQ)* 0.010 8" ° 0.002 4 —0.010 7" 0.004 8
(0. 005 4) (0.008 4) (0.005 9) (0.005 2)

QlnQ 0.247 0 0.112 0 —0.5390""" —0.001 3
(0.208 0) (0.302 0) (0.202 0) (0.108 0)

InZ1nQ 0.009 8 —0.011 3 0.011 8 0.023 9
(0.019 4) (0.019 4) (0.019 5 (0.0257)

InW, InQ 0.012 4 0.014 5" —0.001 3 —0.000 6
(0.008 8) (0.007 4) (0. 006 0) (0.008 1)

VW, 1nQ —0.0034"" 0.000 2 —0.004 5" 0.004 77"
(0.001 7) (0. 001 4) (0.001 1) (0.001 4)
VK InQ —0.000 2 —0.000 1 —6.93e-05 —0.000 2" "
(0. 000 2) (0. 000 2) (0.000 1) (0.000 1)

HH 1.917 0 1.5210 2.486 0 3.368 0
(2.436 0) (2.237 0) (2.503 0) (2.746 0)

XL 1 365 365 365 365
T A 0.676 0 0.697 0 0.598 0 0.664 0

e (D FEE RN SEAE T E AR (2 x x x| x x| x SRIFRSHAE 1%, 5% 10% KT L BE
5.2 ARREHEEN

AR SO T 2004 — 2007 414 R Aol B 22 Bt LERRAT R 2l — 0 R, LR 2.

ME 2 ATLLE H, 2004—2007 R4k & &2 2K g, i HKRAEPEL 5 1.8 ZIH.
Y 5 B S i (S 0 FRATT DA o BIOR AR 2R A AR BE A R A B OF KO X Lk B T A R AT Mk Y
T 42K 2 2004 —2007 AR HbE P ST O 9 £ 22 4P BOKCOF 43 10206 2, 1,314 5, 1,191 8 Al
1.232 7. B 34T 2004 —2007 4F B PR il b 19 8 b 22 4 KO 1 43 A AR L.

MIE 3 AT LA iy 2004 —2007 4 P ARl 1Y 8 5 28 4 RECE IR 703X ] DUREA) A SO 400 &
i A B A . NI B SEORE  FRATX X — B A LR AR A B, XA A, IS5 Bl
ZUCAEM R THERT, X Re 7 — A f iy # i, 2 FH 2 /7 (Intelligence Quotient, & FK TQ) £ 4 ok 4l 2
(s S G TR 7= R — AR, R — N B R T AR R PG, B R R IR AT, SRR
M2 TR M E 2R, A — U UG E W A SO BI85 % 28000 F R 5 TR e 17
CPRL & B B0 25 46 (2004 — 2007 4R TR ECHE) | I 38 3k AH R 315 B (Al SURE #0481 T RASE, i
X O T A e T B g Al R —
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6 ZHiE
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B—, BRADE Ak, B R 50 25 RO, RS 1 B Sk A A A AR R AT SR Sy i S 8 AR
B, T T AR R TR SRR A A R WG . R R (4 R AR R LA L A EY. I FE BERLE LAY Gk
J7 S8R B 2298 5, B 0 R 00T B A e S I B . DA A T — BobE s A SRR BRIk, IR A
JETE TR LTI 1) £ 28 42 70 ek (W SEUEAF 8 0 JC ik E AT R K. AT AR AT Y SR IR R B IR B — 5, HUR KR
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JR T 5 0N R (AR DGR I, il B A AR A A U AT, 33X IR AR SO — A BTk

55, W 2 A 2 MR RS AL AT U0 b B MK B B B 5 R BOX-COX e 8 L A1 o o bl X 50 e AR
T A 7 AR AT T ORI DA R AR i O (E S o A 0 RS R 4R AT BOX-COX #e4e, HAR % 07 5 i
TSR ) R, E R R i 7 R o Rk ) R R Y B 0 1) i AR OB O i A AR R XY AR
A8 B REAR O AR Ak o %728 dE 5 A AR B 2 ) A O R B R AR AN M A (2 AR ) 5 IR, ARk
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e Shy 4R 2 A A AR ) 3 ) R) 3 e R B OE S A3 A BT R A AR AT SR, SRR A
it g ] 0 Y

5=, BRI R AN XA A K HR YIRS A £ A A 4 P AR A B H A
R A ASE RS R A B0 L5 A5 TR A, P, 7R SEUEATF 5 P A0 SRR 2 pE A e R L B 4 S BORT AL (A i £
Ty SIS RRk FmT {5 b S 24 B B 2 4 IR A 0 R i T R 2 R B 2. T L3 g A R g T A
U T £ 28 4K O B bk — J0 3k 00 2 A9 A5 B BLARE , IF HLEAT RAFRY 4.

SEIY ., BAT SCHR G T8 X B0 A R AR I 5 3 R TR A T AR SOORS L 3 s hy T B A R AT 43
Mo 30 5 3 2 pR RO T BRI 40 B 28 1 3Rt TRt 7 B AR b 5 B T 0 ok SR B A AR
0046 oF 1 ] A2k BHLAS T ORI A AR R 38 S (1 SR A S A B S VR L AR SORE R e B R L L — Y
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