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FLATfE S EOH A PR 3R A9 38 PR I S R UL T AGR B o A4 2R L3R 3,
F3 EEMKBEANFAREGT R T 09X 8BTS £ &5

. ARl IXC i I A 7 R A e S s DX 9 A 7 R A PG 408 4, DXy 9 A 7 R A
KR 1(TE=0.515) [ 2( TE=0.874) | K% 1(TE=0.779) | K% 2(TE =0.862) |¥i% 1(TE=0.746) | #i# 2( TE =0.307)
T 14.030 *** [€0.769)| 22,622 *** [(1.413)] 12.102*** |(0.899)| 4.262*** [(1.430)|—13.834 *** [(2.412)|—18.708 ***|(1.029)
InK —1.127 *** [(0.211)|—5.726 *** |(0.295)
InL 0.256*** [(0.077)] 1.894 *** [(0.207)| —0.703** [€0.270)| 1.329 *** [(0.423)| 6.911*** [(0.804)| 8.709 *** [(0.357)
InS —0.400** [€0.176)|  0.325  [(0.478) 0.678*** [(0.208)] 0.417 *** [(0.120)
¢ 0.308*** [(0.030)| 0.898*** [(0.045)| 0.088*** [(0.011)| 0.169 *** [(0.020)| 0.070* [€0.048)| 0.311*** [(0.048)
0.5(InK)2 | 0.129*** [(0.015)| 0.523*** [(0.021) 0.190 *** 1(0.040)| 0.239 *** [(0.029)
0.5(InL)2 | 0.015*** [€0.005)| 0.028* [€0.019) —0.549*** |(0.061)[—0.717 *** [(0.027)
0.5(InS)2 | 0.037 *** [(0.013)| —0.046* [(0.032) 0.118*** [(0.043)| 0.229*** [(0.028)
0.5¢2 0.002*** 1(0.000)| 0.009 *** |(0.001)| 0.001*** [C0.000)| 0.002*** [(0.001)[ 0.004 *** [(0.001)| 0.005*** |(0.001)
InK X1InL [—0.042*** [(0.007)|—0.227 *** |(0.024)| 0.071*** [(0.021) 0.001 (0.037)
InK X InS —0.032* [(0.020)| 0.097 *** (0.033)[—0.346 *** [(0.076)|—0.463 *** [(0.051)
InL X InS 0.039** €0.019)|—0.147 *** [(0.031)
t XInK —0.029 *** |(0.004)| 0.020 *** [(0.005) —0.001 (0.002)|—0.028 *** [(0.006)|—0.038 *** |(0.011)[—0.034 *** [(0.010)
t XInL —0.010*** [(0.003) —0.010 [€0.008)|—0.027 *** |(0.009)| 0.057 *** [(0.010)
t X InS —0.007 *** [(0.002)|—0.136 *** |(0.007) 0.006 * (0.004) 0.016 * (0.010)| 0.056 *** [(0.010)|—0.045*** |(0.010)
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KA AR A ANBEREH EBERAEESEEZRETEXEH DR

BRI BEERMAEBANBAREHFAMERLT B XBREILET G E7 &

. 2R b DX RV AR P R A F R b X A 7 eR R TG 5 s DX RV 2 7 R A
i B 1(TE=0.515) [ $08 2(TE=0.87) [ U8 1(TE=0.779) [#8 2(TE=0.862) [B 1(TE=0.746) [ #8 2(TE=0.307)
TR TR TR TR TR R

71 0,042 [0.01H)] 0.146*** [(0.013)

P 0.011*** [(0.001) 0.011*** [(0.001) 0.001 ** (0.001)

M —0.005*** [(0,001) —0.007 *** [(0.001)

H 0.004 *** [(0.001) 0.014*** {(0.002) 0.001 (0.001)
TRD X P —0.014** |(0.006)
TRD X H —0.001** [(0.001) —0.001*** (0.000) 0.007  [€0.007)
FDIX H 0.044*** [(0.011) 0.017** [(0.008) —0.039** [€0.018)

o2 0.567 ** (0.256)| 0.054 *** |(0.013)| 0.125** (0.066)| 0.130*** |(0.024)| 0.123** (0.046)| 0.070*** ](0.008)

y 0.999*** [€0.000)| 0.928*** [(0.028)] 0.996 *** [(0.002)| 0.994*** [€0.003)| 0.624*** [€0.146)| 0.999*** [(0.000)

Log 353.66 137.00 284.68 108.09 5.16 —8.67

LR 568.20 135.31 168.16 115.04 50.24 22.52

T AR AR 22, L R IR 10% .5 % A 1% MK . IR 1R Battese il Coelli
(1992) H T » 7 2 18N 3 WA 565 4 T 1 R 03 B9 5 0 s B0 2 R4 Battese 1 Coelli(1995) i 4% , % & A
T EA S5 R AR R B

e 3 A RREAL (1), R 7% T8N T 5% A4S 45 44 % 17 VR A= 7 oR B0 e 15, AR L L R A A
AR FAEBEAR KN 0.515.,0.779 F10.746 . X —MIF 45 R 522 S5 (2013) FE R RIZ T
159 3] = K X T 245 AR RCR (43920 0.550.,0.725 1 0.765) JE 3230 s BRI (2) % A S A 45
P RN A G AR M B AR SCR i R ik A T SFA ST HESL IR A DUR JL s B2 AR L
— s I ARBCRHE A A T W5 7R o P ERAK KN 0.874.,0.862 F10.307; /& . FH AT
RN P I S B i B BE 1 40 B i R SR B9 99.996,99.6 % 1 62.4 % 8 N 92.8%,99.4 % Fil
99.9 % » 3% i W v 8 25 44 N 1 A 43 A AR A DRI R T RO 7 U Bl 4 5 e L P IR
A AY s AR EBES B N GEAAS I M o AT R B AR SR T AR S S ARG AR R N T BEA
IR s 5 Al B AR TERIORT 7™ H U Bl 0 5 ) 5 T PG 350 4% 48 N 0 B8 AR N B 4 4y A BE D B AN ARR
H I8N 1 B AR G 25 7 I S A U RN 1 B AR KT R R B AR R T ROt 7 ik B ) A R
AE s =R A XU A = R S BUE B AL K AR T B ok A28 L X 16 BN T B AR 45 4 S L
W fiE ) W B AR R DA R R R BE AR AE 0 3 52 . DRI, R 2 TN ) W AR S5 1 5 e
XoF D35 AR e 6 7 A R x4 T A 7 R ) N B A e R

M, @345 R 5 Rt —HiTie

() NI EAGER X AT HOR BB AR SR . X HE3R 3 Fp = R DXIURIT i A2 7 pR 2110
BB 2, AT R BLGI AN Ty BT 45 Ky S 0 W E 1 RE A% 5T 4 3t 48 7 DX A 7™ B2 3R 13 R AR
7 Y 28 5 B R e AN B ik

T 56 =R DA A 7 eR A 2 22 5 X B R B S — BB R R BN
MR A 77 o BSORRE J0U AT LA Y, 2 8 B9 28 5 1Y R OK v T bl S e T AR SR
T3 I i = N i B P 1 A e SRS e - N e 1 A NP 1 e e B ) PO N
B LE 7 B O E A PR A 48 T B R M PR A PP R 2 A 45 T
AN TR B 2R A AR A I R o B = HOR KT R R ZE R AN TR AR i XA HAR K
- (0.898) L2 H AR Y HCH B (0.009) 2y i T P4 AR L 5 i T o X AR OGP N BEAR S A 2 IX
SRATT R BE RN 22 5 . AR BB BE AP 5 TR 2 () 14 E AN SR LA S H R 28 5 1 R 0T Bl
Z ] A AR 2 B 2 B0 1l DX A 7 5 A 85 R i 1 L B A AU B BE 55 805 5 AR B A e
R H R 2D 5 B RE 55 B S TN G AR LT B Z AR ANSC R DRI v 3 B B 45 4
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i 1) DAL BB 55 S B AR A s VG B 1 B R 25 5 AREL BE 95 o BLAbh , 5 AR R R 57 2l #F 2 B AR
KR X ALK PG 5w ] LAAE S e 55 sh B AR B A R e 95 3 . AT UL, FE AT U A 7 pR B 5
AN TIGEAGERG B 500 DX R 28 % & JR 1 N 35 A AR 50 DA B B 3R W TR A FH O QR 2B 7 R 25
A 25 S 0 TN 0T = A DXl 2 % 1 4 B LS

FEVR S N7 58 A G5 48 T 4% AR WS RE T %o 12 AR 85038 19 5% Wi A7 7 DX R 25 S X R 7 . 5 —
A2 RN 1 8 ASKT HEAR R B MR ] RGN 135 G N 79 A Xof 4 R 3056 i3 A 0 okl £
TN S AR A A AR BCRIETH R R R X — KBS 5 EE AA%R(2007) DL K5k
FMEFNFFE (201D L5 IR EEAR — B, ERIR PR X R T AR 7 EOAR Y X R
BRI AR AR T S T P 35 4 R G N T AR LS AR R 22 Bk L B R R FH KT (0.307)
SRR I 1/3. 55 =, N TS AR H R WOICRE ) A7 X322 55 . AR AR 8 1 v 2N
F1GEAKT B B 5 5 R ik 0 WO B A PR R O X5 AR R AR TR R R R I A 2
T E R 52 5 155 & 01 R ER HE B LA 56 (R EE SR, 2008) 5 Xt A1 Rl B 42 48 9% 4 AR Wi
HAEAE 10 st B0 B AR RCR tE , HL T BRI P AE T AR L M X 5 | D s A R U TE
AR %E baa sk g1 e i 1 Z 051 %R, LS A TR (0 FDIT P 258 3 J2 < 5 o 72 b 11
G IR CER ORI R R 7,201 1) L A Btk AT 3o i 1] I+ fil 55 30 A9 4 AR 41 6 % e 2 g
55 SR XS R AE B R TUnIE R . AR AR AR WU AN [ 7 S DX e SN ) R
A FDI U TE WOSCH: AR A e 1 238 A6 77 8038, 3K N 2% 02 P 30 5 | % 1y s 9 W 1) s P 4 1
TR BUR T BR 561 FDI 51 BERRE I FDI 3 AR AN oAk 25 i 90 N 1 %% A3 1 [ b 57
Sy g R R TR R AR L X5 PG R A 28 B A R B B DRI 3R ) 4 v e o A o B
i 1) AE H BE 55 20 1 ATV H R 25 AH O

G b S TR TE R SR e XSRS RGN 25 5. AR b DX 1 3
AR BN 2T 1 KA PEVE B B ((InK)? =>0) (B A7 B8 AR B 35 19 67 1) B AR (InK <<0)
FEH v ok A B T S AR I R T Ak S A RO A AR T B A R 2 e 1) 9 AR O B AL Rk oY
By, TS 0 28 5% R K5 5 AR I s DX AR A [ A o e P 20 O K A BRI 1
AN, i = AR B TETE 57 30 F138 A E A ECIE 19 95 sl B2 L 39 eb ve R4 9% O B nT LUAE
BRFEE AR v et g . 2 AR PO 0 R 1 25 5 H B8 57 8l 2 18] 1) B AR R0 i
B MR AR G 5 55 B B B4 H 2 Ta] 0 2 i, DX R R A H D AR AE O rr b . — 7 L AR
7 A AR T2 8 1% o T A Tl v R S AR 7 Ml N 5 R A AR X A SR RN O — T
17,20 tH22 90 4FARLIOK . i S 20U 2R sk AL 20F & RS 2 T 3R B R R K R
B % 1 B 1S o 36 i 2 A e 5 B G TS VIR AR SR . b R R A A i
AR H B 45 AN VG e B A 26 5% 5% R T B B N 0 9 AR 5 7 Ml 5 4 R AT 1 e L S

(IO NFTEARGEXT AR R BN i, A BEARGHAREEZ ML IS
T OC AR LY A UL L A I, F R EOE A B0 0 O e KRR B M e o BLSE A E , N
AR AR AR 3 T840 A5 T A A5 A 7R R R e . OB DRI Y AR P R RO (2) Y 11 09 S 0 A
KOBEAXAD IHHEARRN S X TFP 1K 50 43 il T S B AR 3 20 5 35000 222 i 1)
(W 4.5 MK 6), PE—A LI TFP K 00 i 5 i 28 Akt 3ok % 88 A 1 AR &%
45 AR kB 11 2 A5 3 b

RUE S RIXAT I ARG A W 5 22 5 B4 H TFP 35K B0 75 Wi i - HoR
R =R TEP B KW e 8 1 R Ch i ARZOR XY TFP $ KW simkita + i, 7
TR A 7 AR ) AR P DO 9 484 5 T R RN, T R LA =R Xk TFP 36 i 3 5 A
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KA AR A ANBEREH EBERAEESEEZRETRLH DR

. FIEFARER M DX AR R R R RN AR A DL 2003 4R FE A O K Y B, i H A
2003 AE LA  AERE A 77 b 254 TH 9 00 $5 55 R 7 OPRBE R 55 2007) L e I TiT A ok 7y > 11
BEPEAG Bt N IR T B AR TRACHE AR L 75 3 5 A Ml ) 1R B AR AR AR BOR B AP TN S
ARBHAHE A ) AR FARQUF R H T Boh [ TEP K AR AR K- P 8 Crp i 22
TEI K 5 2R 8 PR . 2010) . AR SCHEFEA 1] 43 X1 2 1996 — 2003 4E 1 2004 —2011 4F
P B BOR DS XS ) B AR G50 (R 5 TFP KR gl UL it 28 A #a 3,

TG AR ERH IXAE 1996 — 2003 4F (Y H A 37 28 51 i [n] 55 81, 0 H 2 O ] 42 B8 97 2 (WL 3R
O s R RN TTEAR G R E  WIRN T AL N B FOR BE 2 3 ARG A A
IBIRL N FF S IE G K, TFP S KRN 0.237, BR EX —REMEBL RMERERES
ANTTEARGEAFAESN BTGB . 2004 — 2011 4F B4 AR 3520 AR UK I 1) 4% B L 9% A< R 4 Be o7
By FAR TG (18 5 A g 1] P 384 58, A% G2 7l A 10 9 2 3R B RS A 45 3 5 SR T L 2% SO )
A W B FRE AR AL . ARG T T — B B R ORT T N T BEAR | LA 2 TR R 5.2 00 F
3.7% BN FEA AL EF 8.9%0 . IESE TR AT BEA N LT RS BN T A L
PR BB AREI K AT — B TR 20100, BT ROCR RS G KL R — B B T BE
8.6 % JEH ARG KA KRS 1%, TEP B RAHE S 0.3% . AR AR FBAY 7 A 5k
PE5 N JI A G0 1) 3 A5 38 FCVETE T RS

BESR B AR £ 5 N ) S A B M A7 A6 38 oM L IS4 T 7E 2004 — 2011 4F t BLE R ZCR I
BN T R e 7 S SEAE T B AR QBT 14 e BR800 BV 28 B A JR B Bl 35+ R S 1 4 R
B KVIE G T AV KK REFHTIT A 77 R B R 0 5B A T Ab, 54 RE 55 h &
R 32 T e J5 TR A - AR A (9 5 A fig o) 2 88 S8 0%, X 45 8 57 20 110 2 A0 B 5 L H R
2D B e O ] 08 55 o TF A2 AR A b DX ok B i) B AR TR A S i o B R 2D i T e S A AR
i 1) P A AR E 20 AR 3E T DX 8 2 5 e i B L 1B (] B RE A 1) M B R 2 20 B 55 Ak 20 T IX
AT BRI, ARG R H e T 3 N B EU R T | B R A A VR ICRCR T R, R
B R RON F5 S AR A BTC B IS K

R4 19962011 ERMER AN BT RN RREFREES TFP BRKEHRF

P AR =0.874 NTTHEA LG £ AR A 1)
TFP TC TEC SEC PP PM PH BKL BLS BSK
1996 — - — — 0.211 0.680 0.110 0.003 | —0.303 | 0.300
1997 0.238 0.123 0.045 0.070 0.197 0.675 0.127 | —0.409 | —0.230 | 0.640
1998 0.193 0.150 0.010 0.033 0.196 0.677 0.127 0.014 | —0.188| 0.174
1999 0.246 0.165 0.032 0.049 0.180 0.675 0.145 | —0.006 | —0.157 | 0.163
2000 0.245 0.181 0.023 0.041 0.172 0.681 0.147 0.054 | —0.136| 0.082
2001 0.240 0.195 0.011 0.034 0.163 0.688 0.149 0.006 | —0.119| 0.113
2002 0.231 0.208 0.009 0.014 0.150 0.677 0.173 0.224 | —0.106 | —0.118
2003 0.266 0.220 0.015 0.031 0.134 0.670 0.196 0.024 | —0.095| 0.071
1996 —2003 | 0.237 0.177 0.021 0.039 0.175 0.678 0.147 S>L>K
2004 0.235 0.234 0.003 | —0.003 | 0.127 0.661 0.212 0.017 | —0.087 | 0.070
2005 0.138 0.254 | —0.017 | —0.099 | 0.142 0.657 0.201 0.014 | —0.080| 0.066
2006 0.180 0.268 | —0.008 | —0.080 | 0.143 0.634 0.222 0.012 | —0.074| 0.062
2007 0.259 0.283 0.021 | —0.045| 0.136 0.647 0.217 0.010 | —0.068 | 0.058
2008 0.232 0.296 0.008 | —0.073| 0.130 0.648 0.223 0.009 | —0.064 | 0.055
2009 0.267 0.309 | —0.005| —0.037 | 0.120 0.639 0.241 0.008 | —0.060| 0.052
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M IZHFI 2015 EE 68

HERA 19962011 ERHHMEXANEEBRN HREEREESTFPEKE S E

P HARBFIKF-=0.874 ANIEA L FA T £ i 15
TFP TC TEC | SEC rp PM PH | BKL | BLS | BSK
2010 0.281 | 0.321 | 0.016 |—0.057| 0.104 | 0.635 | 0.261 | 0.008 | —0.056| 0.049
2011 0.324 | 0.327 | —0.019| 0.017 | 0.081 | 0.606 | 0.313 | 0.007 | —0.053| 0.046
2004—2011 | 0.240 | 0.287 | 0.000 | —0.047| 0.123 | 0.641 | 0.236 S>K>L

HY, AR XAE 1996 — 2003 4 H AR AR U 0] 55 AS AR BE A4 BE 55 3l , i 9K fi 25
T O5 B BEIRARR, AR AR AR Z 1 I R B S (R 5, RERARABZ —
T M Sl DX 28 % R B A o AR S 2D Bl [ A 8 T Y R 8 4 T B B i i B R 1Y
AR AFL I B AR 254 v 2R 55 H B8 95 ) B AN PR IR) 4 O7 USRI L = 0T B 3k A R
SO L2 b 8w 197 30 01 BEIRAS LU T L 3l BE Y 5 A Qi ) 19 R 2D AR R B R 97 30
FE“ Tz i B AR AR R BOR A A, vt DX AR BLCROKF O 0,862, 5 AR B 1 IX
1 0.874 #A2EAZ AB N5 B Iy W IR A5 K9 & AT O 1) i T AR H B 95 2 (BLS >0) . HEEALZ
T BB T £ AR Y B3R BLIK T ¥, JUH 2 BE A5 AR AR , 3 BUE R A1 A DL B AR A%
CHUBESIONE S 0O F SEAFAE AR BCR I K 221 .

7E 2004 —2011 4F , v 35y X A9 5 AR BE A0 AR U Dt 1] £ BB 55 20 XA FAE R g 55 3, R4 5
IR BB AT 2 AR (7] 1 B AR 8 5 A 1e] o L rb 5 04 55 30 3 S BT 1R 3 A e S AR R R L & ML AR T Y
BERMEAM AR E WS F R AR, BART RN EARS AT
2100 A1 %0 HEARERE S N ARG EAFTESN BIE B H TFP 3K 300 i R W] R
HEAL /IR B 5 0.6 260, BOR BRI T R 0.5 %60, UBLRON BEAR 1.1 %0 , BAR#EDAN 2 LIHRIH 4%
ARBCRWHK, T3 TFP KR AT — B BN R 1,020, A0 TR — & R B B, v i i X
HORBERE S Tt — 2 R R

ST R W BEIT 5 o Hh ffs DX ) R L AR B AN T Ot 25 2 3% BRI L A 3, S 3
RHGICAARSRINAATE . BEORM D SH AR 3 A, 5 ARG ZE R U E Jr UK,
Tl b DX 28 5 T B R O T A BG4 . AN TR] T A S A B AR R A A0 3 i A N B 5 B B R T
AR ARLC A A ARV AE IR T 55 Bl ) BRI AR 57 B0 3 S SR A3 Ak i AN B S I
A, R S L R Y B R S PR (45 Hh B X LB ORI 22 55 5 S5 R O 347l o M DA PRk A g

F5 19962011 EFRMMX AN T AREN HARESREE TFP EBKEH#HF

b g AR AR IKF=0.862 N TTHEA LG £ AR 2 A 1)

TFP TC TEC SEC PP PM PH BKL BLS BSK
1996 — - — — 0.275 0.662 0.063 | —0.003 | 0.009 |—0.006
1997 0.043 0.034 0.026 | —0.017 | 0.259 0.663 0.078 | —0.001| 0.010 |—0.009
1998 —0.022| 0.034 | —0.024 | —0.033| 0.259 0.669 0.072 | —0.002| 0.014 |—0.012
1999 0.015 0.036 | —0.002 | —0.020 | 0.244 0.678 0.078 0.000 0.021 | —0.020
2000 0.042 0.039 0.014 | —0.012| 0.223 0.682 0.094 0.004 0.028 | —0.033
2001 0.045 0.042 0.014 | —0.012| 0.204 0.686 0.110 0.010 0.045 | —0.055
2002 —0.018| 0.042 | —0.025| —0.035| 0.214 0.680 0.105 0.015 0.067 | —0.083
2003 0.061 0.045 0.029 | —0.013 | 0.186 0.695 0.119 0.022 0.213 | —0.235

1996 —2003 | 0.024 0.039 0.005 | —0.020| 0.233 0.677 0.090 K>L>S

2004 0.027 0.046 0.006 | —0.025| 0.177 0.706 0.117 0.049 | —0.346 | 0.297
2005 —0.029| 0.044 | —0.028| —0.045| 0.201 0.676 0.123 0.058 0.041 | —0.099
2006 0.011 0.043 | —0.002 | —0.029 | 0.204 0.680 0.116 0.242 0.201 | —0.443
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KRR MR S ANBEEN EERRERSERRETRTD DR

HERS 19962011 EFFHMEXANNEEAEN HARKASEESTFPIE KRS E

P HARBAIKF-=0.862 ANIEA L FA T £ i 15
TFP TC TEC | SEC rp PM PH | BKL | BLS | BSK
2007 0.037 | 0.044 | 0.021 |—0.029| 0.184 | 0.696 | 0.120 |—0.144| 0.171 |—0.027
2008 0.016 | 0.044 | 0.002 | —0.030| 0.176 | 0.710 | 0.114 | —0.045| —0.816 | 0.861
2009 0.007 | 0.044 | —0.007 | —0.030| 0.162 | 0.717 | 0.121 | —0.004| 0.310 |—0.306
2010 0.023 | 0.045 | 0.007 |—0.029| 0.146 | 0.700 | 0.154 | 0.121 | —0.302| 0.181
2011 0.014 | 0.048 | —0.001|—0.033| 0.114 | 0.700 | 0.186 | 0.325 | —0.420| 0.095

2004—2011 | 0.013 | 0.045 | 0.000 |—0.031| 0.170 | 0.698 | 0.131 S>K>L

B s ARG T 2R 0 0 e S X, G S b X N ) B AR ST KO SR AR T ELAS AE T AR TE PR
A . FIRANTIGEARLE =R G e A BEA L S hifEiE (LR 6, &
6] TR AR A 9N T B AR S A R R SSOR AR T PE AR 8 o G T A BRI E
YERTEANHIR . U A 7 sRECh R Z5 M L HoR 820 5 AR H 58 97 3 B AR . 5 B AR Fl 4L
897 S AR P R VR 7 R « VU B AL T 3 SR 57 20 % A B R R k2D i & TS K Y
Bro BT .1996 — 2003 4 H A AR Ui ] £ BE L BEA (2B B HAT 1996 45 fi 1) % A i
5 BB FAE B BB 55 3, iX AT A B R R ZE A 1 LE R 3. BAR A Wi 12 R 2548 5 M
Te o3 P e JoT 2 3R ) R e R (A5 PO AR B R i 2D R R et (B R AR B 55 g e B ok 1R
BN 85 KA VL TP RN T A H A P M X ) B R A A VL R ACRAS i L H R R
HARBORAIGE KB 293X — I TFP KA EER R,

1 2004 —2011 4%, Pl XA FOR 3E 25 AR Ui 0] 2 B8 VAEBCREFNBE A, AHIL T E—Br
BOWIBANNEAR G TRET 5.2%, MR AN EARRA B E LB, SHNTEREFHT
5.4 %0 s FARBCRIG K AL BB b KR4 T B RCR BB W i, TFP KRB FiRE., HiE
[ SR 5. N 2 S R A 1B 8 Y QA K 7NN - N ' 5 o5 i v = S A S (R TR 5 N I 2
PRl Ry 2 ARSI AR (0.307) JAFAE R B B 52 T+ 25 (8] 5 [al I W90 o 9 N 3 B A o L 3
B AR AT o B R AT LR

F6 1996—2011 FEMMX AN B AREN HAREEFREE TFP BKEHHF

b g AR A 0.307 N TV AL £ AR A 1)
TFP TC TEC SEC PP PM PH BKL BLS BSK
1996 — - — — 0.324 0.600 0.077 0.770 | —1.108 | 0.083
1997 0.134 0.234 | —0.153 | 0.053 0.345 0.577 0.078 | —0.069 | —0.019| 0.088
1998 0.106 0.236 | —0.070 | —0.060 | 0.341 0.576 0.083 | —0.427| 0.348 0.078
1999 0.189 0.239 | —0.144 | —0.031 | 0.316 0.595 0.089 | —0.050 | —0.024 | 0.073
2000 —0.001| 0.240 | —0.154 | —0.087 | 0.310 0.588 0.102 | —0.033 | —0.034 | 0.067
2001 —0.004 | 0.241 | —0.167 | —0.079| 0.304 0.582 0.113 | —0.008 | —0.051 | 0.059
2002 0.044 0.241 | —0.128 | —0.069 | 0.290 0.592 0.118 | —0.023| 0.033 |—0.010
2003 0.214 0.245 | —0.146 | 0.116 0.278 0.584 0.139 0.020 | —0.066 | 0.046
1996 —2003 | 0.097 0.239 | —0.137 | —0.022 | 0.313 0.587 0.100 S>K>L
2004 —0.003| 0.242 | —0.191| —0.054 | 0.265 0.586 0.149 0.213 | —0.241| 0.028
2005 0.706 0.256 0.112 0.338 0.284 0.565 0.151 | —0.111 | 0.077 0.034
2006 0.682 0.260 0.408 0.015 0.293 0.581 0.126 | —0.030| 0.012 0.018
2007 0.099 0.260 | —0.147 | —0.014 | 0.287 0.586 0.127 | —0.027 | —0.387 | 0.415
2008 0.774 0.261 0.522 | —0.009 | 0.279 0.594 0.128 | —0.016 | —0.167 | 0.183
2009 0.778 0.263 0.472 0.043 0.270 0.598 0.132 0.003 | —0.129| 0.126
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P PR 0.307 ANIEA L FA T £ i 15
TFP TC TEC | SEC rp PM PH | BKL | BLS | BSK
2010 (5.074) | 0.256 | (4.871) | —0.053 | 0.236 | 0.577 | 0.187 | —0.001|—0.086| 0.087
2011 —0.121| 0.234 | —0.312| —0.043 | 0.173 | 0.597 | 0.229 | —0.035| —0.038| 0.073
2003—2011 | 0.416 | 0.254 | 0.123 | 0.039 | 0.261 | 0.586 | 0.154 S>L>K
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Human Capital Structure, Appropriate Technology Selection
and Decomposition of Total Factor Productivity Growth:
An Empirical Study Based on Regional Heterogeneous
Stochastic Frontier Production Function

Zhang Yueling, Ye Azhong, Chen Hong

(School of Economics and Management , Fuzhou University , Fuzhou 350003, China)

Abstract: Based on the reality of unbalanced distribution of factor endowments in China,
this paper makes an empirical study of dynamic matching between human capital structure
&. technology selection and its effect on regional TFP growth by constructing regional het-
erogeneous stochastic frontier production function based on the panel data of 29 provinces
from 1996 to 2011, from a perspective of the evolution integration of frontier technology
structure and technology progress direction. It comes to the results as follows: firstly, in
East China technology level determined by capital -intensive - biased frontier technology
structure has lagged behind the level of economic development, leading to the results that
East China selects suitable technology progress direction, but the dynamic adaptation of its
technology progress to human capital structure gradually declines and TFP growth slow
down; secondly, in central China technology level determined by skilled-labor-intensive-bi-
ased frontier technology structure is higher than the level of economic development; al-
though central China has chosen suitable frontier technology, lower-level factor endow-
ments structure results in the decrease in the dynamic adaptation of catching-up technology
progress to human capital structure and TFP growth falls back in fluctuations; thirdly, in
West China technology level determined by labor-intensive - biased frontier technology
structure is lower than the level of economic development; factor endowments structure
level is higher, but the polarization structure of human capital does not match with the
evolution of technology progress direction, leading to the increase in TFP growth in fluctuations.

Key words: appropriate technology selection; human capital structure; stochastic

frontier analysis; decomposition of TFP growth (FTHERE # M)
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