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TRl 4> B3R AR 7 S5 (TFP) A6 VR T 8 A5 2 28 B 1 KA DG IR 9 ) B 2 SR AN 4% . O A7 SCRT
W R, A E AR ) 2 B R IR A e (Hsieh and Klenow, 2009 ; 5 #E4E 1 88 # 25 , 2011 ; Brandt et al.,
2012; FHEAZEMW],2019) o A SCHE G TEAATE ST IREE RS A 15 00 1 L F2 0 p9 ik 2 = R Bt 31 vk
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F Oy A1 H (Gandhi et al., 2020) 19 75 25K Al AR 7 Z2F0 4l T vk TIU 31 1 352 22 1053 85 T, 0 B ek
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i B A 7 ARORN R 22 T IR A T AT 2 IR T, JF A A T R AR R [1H 5 ik (2SLS) i PR IR A DR 22 30
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PS5 RIS A Ty 125 SR s 17 X A 7 B A S B0 T AT BE S R 52 o pl T % LR TG AR R v R K
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TiC I A B AR 77 BRI RSO T D7 V5 A7 A 10 TR) AL 5 585 DU 3 3 1 10 70 B DR T AR 7 BRI T 1 — BB 7
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Al TEP R A lh ™ Il 2 R A (BEAS S5 s Fv e [l bR 2 05 B 380y, HEf A6 31 4l TFP (1 56
FEAE T UERA AL T Ak 28 77 e, IR, Al AR 4 UL I 3 1) TFP P 2R A SR Rl 2 &
A S TFP A G (HBFFE A G 8] TFP, Q2R e Al 7= i 5 =R A AT R, S 3R
— B A 7R RS BN T (Marschak and Andrews, 1944) . 3L SCHk P, f# P 3 — [n] 55 A% 5 5507
o A G AR G R A T NG R A 3 O i B R
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e e (AR S5 A8 il T 77 ik S A0 A T B AR (] S R I AR RS0 [ S 0, R A TR R T
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MBS LAl A 7= SR EE R i b AR R s ez 5
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by = k(b ey ), BEE 0, bt R SR DI 11 0 B0 00 5 AT K — DS e 2
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QL REETEAHZE

R FRAS i 7% i Olley and Pakes(1996) # i , I Levinsohn and Petrin(2003) FI Ackerberg et al.
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fRERAS B AR BT A
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55 Bl A (R ORE S R F SR AN EE R I, ACF J7 ik 75 B & A 1 S5 A R ik 471 C-D JE X1
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B.(K) (L) (m,) " e = pr (6)
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Ins! = InB, — &, (7)
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B a5 e A 7 R B S EEN T AE R L B e LI L 7], 57 s B 7, b A ORHH M BL 7
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LSRN e Kb, BRI .
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l,= m[y, — (1 - B,,,)lnrf; - B, Int) + Bk, + w,,] (11)
Hef oy, =g,(18, - nP") + (1 - B,)(In8, - nW,).

St (10) 2 P i BN 45, e s Al 45

1
m.

“:1—&—m[
He,y, =(1-8)(1ng, - nPY) + B,(1ng, — InW,),
4D (12) A5 .

¥, =Bzl = (1 = B)Int) + Bk, + o, | (12)

.= B s S Inz; - Inz} (13)
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MC13) AT AFE ] Y AR LEAEH BT (el 1 Ing) W E0 ,m, M1, 58 23048 I ACF J7 %
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a7 R, N(13) R W LLE B S A2 A B (Ing ) 58 Ing ) 08 80 ,m, AL HEAS 58
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FRRETS 8] — B S HUAh THE .

2 RETEHEMEA

(12) R, LB RN, R BT ROZ BEA 2R 77 SR th B i bR 51, BV th B 25 52 ) £
X B AR R TERE . X SEHH T B SE A TC R I B, N, 5 TS T AR AR B T bR R T
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UG PRE . TS SRR AN BT, Al A NG TR R . A AR R T VK AR B S B
AT RSB — B TR . B T AR AS Ta AR  R m  BE EZR  BR, A S TE A AR |
TP AS T 15 9 /IR ], R TE Ao 52 R R s B AR SR

3. GNR 77k Hy [ 7

YIS R A (7) L2

Insi = InB,, - Inz}/ - &, (14)

M) AT LIE B A Ing? Z )5 : Q@128 Inz (318 0, %+ (14) X k47 OLS |15, AT LIS 5 B,
B — BT A H T ASEER Inc)) Bl e, 40 B, G, R BEAS 21 8, F1 B, 1 — Bl 1 i s QAN 2R Inz ) 19
BHEAR Dy 0% (14) X FEAT OLS |l IH FF A 8BTS B, 19— BfliTH & , E TR A BEAS ) B, A1 B, 1Y — E Al
e, [FIRE, i T B A i R 0 5 sy R AR AN SCTE B BRSBTS/ AN
Jr ), HORE i I SR R IS RO WA

m, =1

W, RRERFILTOEFBEMET: —MFET®
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1L EXBEMSR
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W, =p,+tpw,, +p,w_ +E&, (15)
MEEX 0, =y, - Bk, - Bl, — B,m, — &, WLAFE B, i F A ol WM 4RI e, (947 7E , B AH
mpiﬁﬁﬁéﬁﬂhm&&mﬁ%ﬂmﬁﬂﬁﬁﬁﬁméﬁ$ww#ﬁﬁuﬂﬁﬁﬁﬂm”H
B g, AR, A N, € VIRETu, =0, + &, BMAETRATRE N0, =u, — ¢, FHiX
— R ACA(15) 2, B .
U, =Py + P, +poi, + M, (16)
Hoep W BT 5, = —p,E(el, ) R BT :u, = —pe,, = 20,0, 8, —plel, - E(el)]+ & + .0
WRIA I RN T AR 2T w, ST 0,
WE TR BHEZY =k k, L, m,, ), T LH] .
E(u,Z)*") = —ZPZE[wM_ISI,_IZ;?”] = —2p2E{E[(u”_l81,_,Z3W|wl,_], Z;,\EW]} = (17)
-2p.E {0, 2" E[ e, o, 2" ]} = 0
Wl e Ul IR Wi, 5 T HAERE Z)" 58, Wik, REREH Sl p, p, B9 —BUh T &2, g mT AR
HEAFE(Z)" w,) = OFE4T GMM AL T, 75 5 A4 7 ok B 2 50 — i 31 i
BT g, 5 MG RIE, B2 (16) RIEAT OLS [0 A KN BEAS B p, p, 1 — Bl i1 BE . (A
&L T RVIE AR 4548
E(u,p,) =-2p, ]L[ W, &, ]2—2p2E{E[u,,_zw
—ZpQE{uu_lwi,_lE[si,_]lui,_z Lf=o0

, W
E(ui—zl-’w) = _2p2E|:u?/—2wil—I8i/—l] = _E{E[u?l—zwi/—l8//—1'”‘1‘/—2’ wm—l]} =

(19)
_2p2E{u’izr-lwzr-lE[‘?n-lluit-Z’ wir-l]} =0

B, R, iR, TE 8. RN AR B w5 u, MG 0, 5 0l G RO 0w, fH
w19 TR B, W, 00 T B i % (16) A HEAT 1T B B/ 3 (2SLS)A T, 1w LA 5 p, p,
B —HAR T 5

DL _E e TGS R R A

(D EAT BB BB BB, | I FER AR ET u,(B..BLB.) = v. = Biky = Bil, = B.mo
W5 1w, B B B,) ¥ i ( Bus B B ) Fl w2 ( Boo B B, ) #E 4T 2SLS [ U5, 48 FiR 2% Wi w,( B,. B, B, )o 11113
W B (B B B ) AN wis( B B B, ) 53 5 i ( Bi B BL ) RN i (B B B, ) B T RLAE R

() FIH S E[ 2 (BB B.)] = 0 HEAT GMM 3T, 15 51 A 72 o S 2 B0 (8. ol
TRAREZ =k ke Loy ma o VREERS, BRI B A T BEREE — B B i
S S A 1 343 6 1 AR 22 0T e, WU B AR A P 5 B L 2 7 R R 22 T 3R 4 T e,
17 2T TT, 6 1 2SLS 7 1 15 B 42 T2t 2 85010 — SR I 32 T R sl 8 384 AR A 7= o
TR S5 4 ™ 15 M X B 4% P 64T GMM A1, 78 B0 /6 72 s B0 5 50 — UM T . KRR T OP/LP/
ACFIGNR 9 45 A, 7K SCH9 77 3 92 B F 2 — B A0 3, ELR 7 32 58 40 B8 th i 25 000, R B 34 1 1
L

2L 5EEHRNLR

165 B A 7 ik HEAT HO B 2 i, G B A 05— Bl R T 0Z 0 A e 7 R B T s

© iEEZ P BTAR 7S AR R PRSI L v DR S SR T R AR
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Arellano and Bond (1991) Fll Blundell and Bond (1998 ,2000) # i If & Ji& 4 34 25 1 A A 11 7 125 (fi Bk
DP). 7Eik B AU R H SRR A 2. e Ak Xt B0 s A= = si Bl (2) 2. sh A& iR o k22
SRl R R BR 1 RR 2 AR 3. BRIGZ A R TR I N :

BT T o, RANEE— B DRI R 0, = po, , + &, L& 20 1E 9152 B FEL
A E b o

FERX e T, AR R (2) X BT F

F. =Bk, + B, + B, + &, + &, (20)

Hb 7, = yi = pyasoky = ky = phy oL, = 1, = plo sty = my = pmy &, = €, — pey,o T E, NE
FEREE (BB L8, = &, - pe, WEERENLIR 220 . MR 4R B 2 R 5 3 W] A IR AR 22
E,+ &, 520 =k kL, m, JIESS . BRI, AT F S 24 0F E[(f,, + 5,j,,)Z,,’,,"’} = 0 #E4T GMM il 1175
B AE = A BN — B TR

Bl 2 T AR 7 3 AN B oR A 77 R I 3 TED R ) R e A ol 3R A A B PE — AN UL R 3R AN B
REZRBA G A= RZ AL R IFESC R KL, IR B L B IR S m AT 45 5= . (H2,
AW AR IR BR A PR EA RN T LRSS R 0, = po,, + &0 MRX —FAERHEL, DT
T MR 75 5 0 TG A5 B A R R S B0 — B T R . X — SRR T .

55 AT A ol Az 7 R B T O VR A B AR SCRY A R =S RS O Aa L B A AE , BOR
BLR AL B (OP) B PRI A L (ACK/LP) 5 4= 7= 2036 2 B OC & s @5 sh &S AR AS 1 O M b, R 3K
A 7 2R 1 A IR AP A — B ot T R AT R R B S5 B R A5 M Ak T AR LG, N TR B A AN 1 B
G

A FEAMTEA - OR THEHT TEAR , AIRET e WK, LBUR A u, 75 W Z
T AR D6 PR AR , DU 485 R A A S VA BRI QI T =B 2 R g (., ), 45 4 P2 R PR
Ji ik A A R Tl B Y, U A B R % E B 1 AR 2 AR T A R AL &
B, (HJ2, L b3 b a] B ) DIl b 97 KA S 255 i o o ST B Ay S TR A R

T, REREWEFERLTAEA T EO LB ETREFBEEY

AR 43 R 5 R IS BT Bk RN AR E R AR IS R T, AR AR 07 1M GNR U7 vk E
347 B AN RETS B S 800 — B T P I UEAS SCER S i B O R A B . BUAI L A
SCHE) 1 — FR B R LAl I % B A A AR BEA TR, R — YR AR B 2000 ZR Al 10 4F A — A T Al K
Pa L, SR 5 A FH 30 245 AR AQEAS B GNR 5 i AR SCE T v o0 B AT A 7 sR B A T . R T ol
B — B BE B , A SO0 A A 08 A it BB A 3 B 1009 .

1. BERIEE

(A=, S Ackerberg et al.(2015) , B o, RMAUNTT —Fr @ BUH(AR(L) ) i 72

w,=pw,, +§&, (21)

2

o ,g,,,~N(o, [sd(gir):r) ’w,o~N(O, [sd(,)] ) Sd(£,)H & BRI, sd(w,) K w, BT
£ KT HERER AT RS 33 AR O R T R TR, AR SCIR AP T — R L R R A

© T REGRIIIG SR BE R A SCA T 20 4F 9B B IRUS 10 4R 9 BUR AR AT A I .
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DI A 7 R A e 7

w:l = plwiz-l + pZ wi:::-l + gil (22)
(¥ GEABRMIAEITHN K, = (1= 8) K, + 1o B Gricco et al.(2016) B 4l

B VE ORI T ALY log(1,) = Ao, + (1= A)log(K,). Ve A 77 B4 < Ky = 1 + ¢, oo
RomN{ K [sa(K)] )oK K BB s (K.,) 5 K, B2

()R AMMEFN b BirAs o T35 L0 B A Al #8256 258 4 (9 T 3 1 W S ) B 19 8 , A
[ Al A R B AN RS A . Horh, 57 S #5001, i A BHI A 1 E O 0.5, 77 i T 358 4
54 B P I AR AR EAL R 1

(4) Mok 57 s A7 . 7 s A B (1) 2P, dr A R A i (12) e o Al ™ i
A (2 SR L BB IR 2% 00 M TE 25 50 75 5, -N (0, [sd(2,)] )o () 38 26 90 0
2

()L BL . T ACF .GNR LA KA SCHY B 7 A8 7 2 2 iRt Al i1, Rt AR M B 4% 95 A
FH MBS A TS5 R A S 71, SRR S8R RIS AR AT G . S 1 A3 R [RDE 2 Ll A
XAl T4 R S, A SCBOE AN PRSI B

BEBLFH Mo B A Ml I 0 F B 55 Al i 2E 7= R TG 56 o Ry 7 Ak 43 A, s L ith B IR O IE S
oA AR .

Ine!~N(0, [sd(Ine)]’) (23)

Ine!/~N(0, [sd(Inz!)]) (24)

H sd(Ingt) . sd(Inz) ) 53514 Inzt Inz W BRUE 2 .
AR AR HLM o B A T IR AL B S Ak B AR PR AR S . BRI .

L sd(lm’ﬁ) B B

Inz; =p,, (o) [w,., mean(wu)] + v (25)
Mo_ sd(lnT;‘f) _ . M

Inz) =p,,. (o) [w“ mean(w“)] + v} (26)

b, K Intl 5 o, KA1 R Ep,, W Ing! 55 o, B R BEHLIR 2T oi~N(0, var(2!))
Horp, var (o)) = [1 - (pw,)z]var(lnr:;)o Bl MR 22 11 o) ~N( 0, var (o)), o, var (o)) =[1 = (p,,, /]
var(Inz)).

2 VT B0 A B AR oD BT B B

2 R LA M A B R B { @, Ko Ly M, Y, W, P Ingh, Ingl fo 330 86 50 45 A ol #68 BE 0L 1)
(BB 5 % TG 16 W ) 2 7 2 o, FIHLINBE Ing? Inz )

@ Ackerberg et al.(2015) i [ T E N E 2T AR TR B FASCHBRIEMNHE R e, N RHT
— i i S 1 7 A B 0E DL R AR T AR
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*1 R FRENSH

e i it A
B: GEA T H B 0.2
B, 95 B 77 B 0.2
B., o) A R P A 0.5
£, W HL R 22 T B4 29 1 0.0
sd(e,) W AL 5% 25 T0 04 o 1 22 0.1
P A 7 SRR o IS 3 — R I R 0.7
P> A 7 R AR e TS 3 R I R B 0.1
@y R bR 7R R 1.0
sd(w,) WU A 7= 2R A e 2% 2.0
£, e 7 3 G5 7 50 ) 4 0 0.0
sd(&,) A 7 R AR A T LA o o 2 0.3
K, B 0 BEA A7 B A 2 {E 1.0
sd(K,) WG BEAS A7 1 I AR 22 2.0
A BRI ) 25 0.2
5 LA w1 SR 0.2
sd(Inz) 55 B B A o 22 1.0
sd(Inz}) rh LA RHHL B b o 22 0.8
p A 7 AR DG e B S A R AR O R A 0.5
mean (v, ) A 7 SR AR S Al AR G HH i B R A B B I (A 0.0
sd(v,) Az 7= S S HE A MDA S e B B B I b v 2 0.1
W, 75 Bl i 0.1
P e ] A4 A% 0.5
P! 7 th 1o
J Aol # i 2000
T i fi) 10
N SR RIEEERE 100

LR FIREMER

AR JER BT IREETEAT DL T, ACF (GNR B A SCHR M A7 7 ¥ 7 S8 R R 3 5400 o A A 7 BB A
THEE R, 5 8B R B IO A 7 eR RO T 25 R B i
(DBEMLALRN o 2 2 R T HL 0Bk B ALHL i s 45 Fh o Bk Al 45 21 . B B (D)8 o &
AR, 55 (2) 51 9 BLAZAH ] ACF J7 3% , 55 (3) 51 D 1 55 — [y Be 5 | AHLh Bl 19 ACF 757 (ACF_T) , 5%
(4) 5 Sy A7 A5 W h LG B B9 GNR J73% , 26 (5) 5 D9 A A7 A6 H 8] A4 FH i B RF A9 GNR 757 (GNR_T) ,
55 (6) ) A SCER BB U7 75 (NEW) o Panel A i 145 2R 59 8088 A e A8 A G048 A 77 3 B9 s 0
Blp, = 0. Panel B A &4 AF jiid 72 6 46 £ 7 A0 @ i, Bl p, = 0.1 7 15 A2 A 100 YA [A] #Y
Hollg o3 i AT A T, IO 1
MK 2 B Panel A AT Y, ACF J7 35 B A 7125 5RAT G , 77 A= i 1 9 JE AT T 25 41 il B A7 7 I
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x2 BEAEMERL THESBHEHETER

FSH B, = 0.2,8,= 02,8, = 0.5
(1) (2) (3) (4) (5) (6)
i DP ACF ACF_T GNR GNR_T NEW

Panel A:p, = 0.7,p, = 0,Inz:~N(0, 1) Inz¥~N(0, 0.8)

B, 0.1999 0.1542 0.1999 0.2538 0.2001 0.2000
(0.0017) (0.0519) (0.0018) (0.5818) (0.0022) (0.0027)

8, 0.2002 0.2488 0.2001 0.1414 0.1999 0.2002
(0.0026) (0.0415) (0.0025) (0.6629) (0.0017) (0.0026)

B, 0.4997 0.5277 0.4998 0.5000 0.5000 0.4997
(0.0025) (0.0247) (0.0024) (0.0029) (0.0004) (0.0025)

Panel B:p, = 0.7,p, = 0.1,Inz5~N(0, 1) Inz)'~N(0, 0.8)

B, 0.2127 0.1403 0.2003 -0.0631 0.2000 0.1996
(0.0019) (0.0719) (0.0018) (0.0035) (0.0023) (0.0165)

B, 0.2005 0.2574 0.2001 0.5023 0.2004 0.2001
(0.0025) (0.0559) (0.0028) (0.0043) (0.0018) (0.0027)

B. 0.5004 0.5339 0.4999 0.5004 0.5001 0.4999
(0.0025) (0.0296) (0.0027) (0.0029) (0.0003) (0.0027)

U AR T8 —FE O 100 CHE 2 SLIR I B {E, 455 A I BB D 100 Al 3T R B AR e 25 . LR %R 1A .

e AN AU DU B R AN P . AR ACE A T EE — B B I A B S, 75 80 T — B0 S 80U,
0 B L fH B S22 S TR ACF J7 B 9 G . GNR 7 A6 11 69 8, B B, B T ¢, 1EL B, % 1F B i
o AT A A SCH T, B ep )RR B 60 2 5k 0, U B 2% 455 4 18] IS 3 RE AR B B, 1Y 1E 64
B TG 43 8 o ) bR L I B A5 05 22 39, BT LAAS RS F) B, K B, B IE B A AT . 24 o ok it B
ANAEFENE WA (5) 40 Fr 7R , GNR J5 36 7T LA A5 81— SO Al 1T 25 5%, 156 B o 18164 R} il 8L 2 52 1 GNR
T AT G

K20 Panel A, DP Jr A5 8] 1 IEWAIAG A, A SCHUH — B0, 0 AE 72 R0 A it AN
A1 B e T R I, PR U, B AR TE AR ik 0T AR B — B S EUGTHE . (HIE AT SO R L X — 1k
O BT A = 3R 0 A i A, 2 AR ™ SR G R T S 0 L 3h A AR A 2 A
FERR KA 1% . Panel B3 B Hb JE 7R T 3% — 85 3L - 24 A 7= S 9 A et R 0 3 ) 10T G R LR, B
AT A 9 B, AT B 45 & BRI T

A% SCHE BB T AR R A e R A i S A 7 R 0 7 T (Panel B) L 38 2 R A
O IR A PR E A R K (Panel A) #0880 T 2L 77 SR A0S B0 — B THE o 3 U I AR SO HY AR
D7 AR BT IS A B B0 R T RAAS 3 A 7 R S RO — B

(2) 5 A= R AR HIN o BT SCR /R T HL B R BEALHL M B A A5 T H 25 5 0 AHS 24 s HL il
Bl 45 A 7 AR OGN 45 T RO T A I . R 3 R T AR R A e RS A S U A R T A
TR (p, = 0) . Panel AHIMIBIH & M Inct IR N(0, 1) B IES A , Ine) 5 4 P2 R A K RN
0.5, Panel B4 Inz lR M N(0, 1) B9 IE 5045, Inzt 542 7= AL R ECN 0.5, Panel C N Inz”,Inzl 5
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AR R E 0.5, FTLAE B, ACK R GNR J7 iE 4% 2 1A i 69 A 716, L 28 800 8 EL SS9 R/
BEREALAH SR o S A WAR T IE AR T — BOR A T AR N ET SR e A5 R ARORE T A R
AL IR N S A — B 2tk Ty R R SR AR A BERE o AR SCHR RO O ik LR BT A I L T AR R T — 20
(ERANIERS

x3 HHMBEEFEZBXBER THESRAYMEITER—

KA B, = 0.2,8,= 02,8, = 0.5
AP RE NS p, = 07,0, =0

(1) (2) (3) (4) (5) (6)
Jrik DP ACF ACF_T GNR GNR_T NEW
Panel A:Inzi~N(0, 1);Inz} ¥{HH 0 FREZEH 0.8.5 0, ML REH 0.5
B, 0.1999 0.1740 0.1999 0.1779 0.1999 0.1998
(0.0019) (0.0159) (0.0021) (0.0095) (0.0022) (0.0032)
B, 0.2002 0.3160 0.2000 0.2273 0.2000 0.2002
(0.0029) (0.0025) (0.0026) (0.0109) (0.0019) (0.0029)
8. 0.5001 0.4333 0.5003 0.4999 0.5000 0.5001
(0.0029) (0.0023) (0.0027) (0.0027) (0.0004) (0.0030)
Panel B:Inz~N(0, 0.8);Inzt #{E R O AREZ R 1.5 0, MEREH 0.5
B, 0.2001 0.1852 0.1999 -0.3856 0.1998 0.1999
(0.0019) (0.0191) (0.0021) (0.0186) (0.0022) (0.0029)
B, 0.2003 0.1202 0.2003 0.8704 0.2001 0.2002
(0.0028) (0.0400) (0.0027) (0.0221) (0.0021) (0.0029)
8. 0.4999 0.6292 0.4999 0.5001 0.4999 0.4999
(0.0027) (0.0215) (0.0025) (0.0027) (0.0004) (0.0027)
Panel C:Inz) ¥{EH O FrifEZE R 0.8, 5 w ML RE I 0.5; Inc, WEHNOFRHEZE R 1, 50 MLRE N 0.5
B, 0.2001 0.4143 0.2001 0.2445 0.1999 0.1999
(0.0018) (0.2074) (0.0019) (0.0392) (0.0026) (0.0030)
B, 0.1997 0.1485 0.1998 0.1511 0.2001 0.1997
(0.0031) (0.0991) (0.0028) (0.0441) (0.0023) (0.0031)
B, 0.5002 0.2852 0.5001 0.5000 0.5000 0.5002
(0.0034) (0.3379) (0.0032) (0.0024) (0.0004) (0.0034)

FAJEIR T A AR A T AR AL WS A R R R I A 2 2R (p, = 0.1) 0 AT LUE
#, ACF FIl GNR J7 kSR A B — BRI A T 25 2R o (250 — By Bedss il A L il Bl = 19 ACF 7 i 5 ANFF
TE TR I BE BT B9 GNR J7 ¥R 7 AN i B E TR AR B T — Z AT 45 2R ki
H B2 51 ACF f2 GNR J7 2 7 A Al i i iR AR A S o [R5 38 3 945 1A LE , DP [ A6 7145
RN —E, Ul B AR 7 AR O R P T A S ) A T AR A e R U 5 B DP T AR A A R A
A SCER BRI TR AR BT A BB S R — BOR T, BEWIAS SCER Y BB 7 YR TE A R AR G R
Hh 5 I B0 A 7 AR R IR R SR GE
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=4 HEBREEFRBEXBRATHESFEHGHEITERS
HYME:B,=028,=02p,=05
Hr= R B p, = 0.7,p, = 0.1
(1) (2) (3) (4) (5) (6)
WIRZS Dp ACF ACF_T GNR GNR_T NEW
Panel A :Inz’~N(0, 1);Inz) H{EH 0 FRHEXE 7 0.8 5w, HERE N 0.5
B, 0.2128 0.1995 0.2000 0.0956 0.2003 0.2011
(0.0022) (0.2231) (0.0020) (0.0099) (0.0019) (0.0141)
8, 0.2007 0.3198 0.1999 0.3366 0.1999 0.1999
(0.0027) (0.0731) (0.0027) (0.0106) (0.0018) (0.0028)
B, 0.5000 0.4663 0.5003 0.5002 0.5000 0.5002
(0.0030) (0.0298) (0.0031) (0.0025) (0.0003) (0.0033)
Panel B:Inz)/~N(0, 0.8);Inz. AR O ARHEZE A 1.5 0, MK FZE N 0.5
B, 0.2132 0.1540 0.2003 -0.2767 0.2001 0.2010
(0.0026) (0.0045) (0.0023) (0.0143) (0.0024) (0.0151)
8, 0.1997 0.1663 0.2002 0.7256 0.2002 0.2002
(0.0033) (0.0067) (0.0033) (0.0159) (0.0021) (0.0034)
B, 0.5010 0.6236 0.4999 0.5000 0.5000 0.4999
(0.0025) (0.0037) (0.0026) (0.0030) (0.0004) (0.0027)
Panel C:Inz)] ¥I{E 0 b2 ] 0.8, 5 0 MERE R 0.5; Ine) YWEFOFiHEER 1, 5o MLRE 0.5
B, 0.2135 0.1921 0.2003 -0.0616 0.2001 0.2031
(0.0022) (0.0674) (0.0019) (0.0642) (0.0025) (0.0150)
B, 0.1997 0.2000 0.1999 0.5009 0.2000 0.1998
(0.0031) (0.0066) (0.0031) (0.0670) (0.0021) (0.0032)
B. 0.5003 0.5557 0.4999 0.4998 0.5000 0.4999
(0.0030) (0.0044) (0.0030) (0.0024) (0.0004) (0.0031)

2 L, U AF AR GRS IO I 8 P AS SCRY 8 Iy vk FT LAAS B A olb A= 7 s B S 80y — BUfl ih . T
SRR A SO T IR AR AR ] B, LA 2280 0 B 45 B, AT BRI ST

3. RS

AR SCHE H ARG T 7 125 B8 A7 RCPE AORSE T 15% 22 BRI AR 77 AR A AR A AR TR AR 200 TR A 0 i ik
B XHAG THE5 R s ©

(1) 0& 22 WU Al TS5 SR A 520 o A SCHR R AR 37 73k P A P e, 0wl A R e D B9 T R
0 (18) X HEAT 2SLS M H . M MOERR & 1w, w2005 w, Flwl MG, B w, IE SR
BT u, =w,+ e, e, FEHE LAAROC, G, Y &, W ARIE 22 55 I, w, BT T 39 00 R DG PEAS 8055
O e T E S B A AR (55 T R R ) o i oL T 4 e, RAEOR, LB u, WP 4 AR 1Y
i SRR ] AN S IR DR 22 I A AR SCI A 107 360K S8 e R A . PRI, >4 B 22 TRV /IN N, AR 31
A TEI7 3k T LA BV O ME A RO A T . (HUJR: , 2 0R 2 T8 i 18 DRI, R ST A T 07 1k B AT R rE 2 18
WAk . ol A SO Al iR — B0, I, YA S BRI, % 22 ORI A T 45 SR I R 2 AR/
DAFE T A SRS R A S5

® BERNES LT E Tk 25 )M Chitp : //ciejournal.ajeass.org) Bt 4
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(2) A2 77 F e i R A T 25 SR A S2 0 o QR SO IR A SCER I BB T IR T B 2 i
WL g (0, )o 427 5 M1 9 B A S B2 4 = vk i S 70 DR ITUIRE , AT i £ X A 45 R 7 A S o
A =350 H 1] -

W, =p,+tpw,, +pzwi71 +P3w?,4 +§, (27)
B R IR G w, = o, + &, FHAA 7)) 4, 7T LU F]
Uy, =Py + Pt + pzu?f—l + P}ui—l + (28)

H BB 5, = —p, B2, ), IRET :u, =—p,e,, — (20,0, + 3p,02, ) e, —p.[ el - E(e2,)] -
3p,w, 80 —pies +E e SRISCHEZE T 3p,0,,60,,0,60., 53p,0. 8,0 W he, NoiRE
T LB /0N TR B AR 7 % 0 BRU(E VLA BR, B oy 0 B BB/ AT LA 3p, 0, 60, ~ 0,
psen, ~ 0o MCHF 22 T0AT DU AN «

Ko = =P 1 &y — (2/)2“’.'4 + 3P3“’,21—1)5m - Pz[é‘ifl - E(el, )] + &, + e, (29)

A LUE SR Z A8 5 A SO B T BAS R AR 20" = (ko ks Ly my JIESS

E(w,2)") = -E[(20,0,, + 3ps0%, )&, Z)"™ ]
= —E{E[(sza)ik, +3p,02 ) e 2 o, ZJEW]} (30)
= -E{(2p,0,, + 3p,07,) Z)"E[ e, o, . Z)" ]} = 0

Hy T T T A DA B 5 R AR R E SE B AR SR AR SO R R I A R T RE S R . H
PEA B K, T B S PR B8 5 WG 2 o T LA IR ) AT K AT LS o 9 R R A B R R . X AR E) T
LN R R

Ny BEWEH BT

Ak TFP A T2 G 05 2 W X B B IRl . S /T, 4l TEP A 31 09 fe 200 7 ik R 25 M Al i
A F AR LR AR 1T O ik G5 A T O R T BRI 2 5 Tl E PR R A5 Bt
AR 3 AR 75 v R GNR 7 % 4 M 180 AR 7™ 30 02 F 5 2 10 I ) P — AN W] UL PR 22, T DP iy kU 12 i
b A= 7 T R AR — B By R T SR A AR A BB T LA AT LI G B A B AR, R, 25 4
vt 7 B SRR S F AT I A o AR SE B Y B AR B R AN BT S R AL T O A
RE| B SEAGTHE . A SCHHE T 98 IR A4S B XAk A 7= s Bk 11, L HOR S5 Ak 1y i i R
AR B A7 AE G U5 BT, 0 FH B 9 A 7 sR B ES A Ak 1 D7 ik 38 LA Olley and Pakes(1996) 4
R B AR 5 75 ¥ F1 L Gandhi et al.(2020) 2 A3 19 45 6 5 A 302K 0y 450 81 19 1) 285 74 Al 1 7
2L BURBEAS B A 7 R B S B — B T o LR R R A AR B R O A 3 T v BT 1 T 4
R AS T BT, BV AR 77 38 AN P S 0 90 35 T8I 6F A9 52 1) £ ol 28 3R 4% A B ME— AN AU K R . AR SR
SRR UES T FiRaHrdie .

HE— 2 AR SCHE T — b AR B IR S O R T A T AR P R B R i . HE AR B
T A RN 22 T IR A TR AT 2 WX R JF i H 2SLS 75 vk A5 3 AR 7 S Ak U B R B — Bl
THaR B 100 R A oMl 2 3R e AR A 7 SR AL 0 S5 R T ME R T E S A R GMM A 35 B A=
FERB SN — BT R . SRR ISR R R 7RO R B R A R R, AR SR O Tk
Y] LLAS 2 A 77 s B S 800 — BUb I . R AL I AR SCHR M AT O vE BRAE T AR, HOAR T AT
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o 5 A0 (0 A5 5L, PR B A B g S8 T ME o AR SO O vk AR AT LUAS B AR T iR S By — B O
O EANRH R R o, MIRZET e, 7 EIF. flo, + &, X — RS TUFJEIIEN 5T, 0] GEXS
i1 25 RS A R KE I, A X T AR 7 5 1 23 5 e R B A A i 55 O A A R Al
B,

EAS —$- 1902 , 2 A 100 M2 75 2 78 R 22 B ith 3 56 b [ R REAS B — B0y A4 7 sR 8RB 1AL A
e A 77 A8 G TR AL B R TN T — 26w o PRI £ B RS IO R R W R S R A s A
TET A 7 ¥ A SCHRAE 10 5 ik T R AR o 53 A0, A SCIBIE ST 5 Al B2 3R B0 Y i 0 A i SR 16 L
T B9 A 77 PR BN T IX 52 SCHR (De Loecker and Goldberg,2014 ; Grieco et al.,2016)7 — E 2 A E,
EAFTEMRAANTR o BUA SCHK T, A PR 3 — ) A S R B il i B85 — > Al 7™ iy B82S 38 A9 75 3R
PRIECAS F , 1T ) FH ™ i B ZR A A (S A ) RO o G 8 D5 iR AR A EORAR 9 59 (RO , O HLd
Fil A2 32 B AR R A BR A o 7S SCAT7 125 AT X0 77 il 8028 3R 0 7 SR ek BB Al 9 885, T 125 A 7 i
SRS B B RS, PR, AR SO 5 v TE R Bl R R BN A A S TR Al
i 22

AR SC LA B = S ER AR A — T8 R 3 A 7 eRBRCE S 8 I S 0L A Bl (H R AR SO O 7 0l
FIT P R O T 2 R A ) A — B AR B A 7 R BB TR o A LA, AR SCRY O 12558 AT L #fE
J ) H e AR A A — T AR AR R B TR 2, e AN CES AR R R, B OO B0 A 7 R O 50
TR REOE A AL 0T [/ W AR SCR J7 I o] DU T B R TG AR SR 2 e A g
St FL MG I R T Al 75 3R ek R T 2 e L e an, BT RLCR HT Grieco et al.(2016) 15 1 (1% 2
S A 1 T 37 2 R A 0 A b SR RRER T A b R [ R AR 7 bR RS BOR G SR R B S Bl
ok .

Aol A= 77 R RO I — R A PR A . B R, B R AL T O i AR T S 28
JE AR B A% A, T 3 4 R A% PR AR AR TC R B il o 1 40, £ ol 58 1 A 7 o BOE 2R & S A A —
AR R 7 WSRO R LR B A — M R I A R R O R ARl A T R A R
Bt , R AT G Al By A 7 AR TR LR R A — B TR AT SR R AL AR AR AN R L AR
T 3X B R B R S T T R AT I AR T R RO T AR T A R o PR, R TR ORI L AR SO U
PAAL R W] - a0 2 45 5 Y 3X B8 AR B A5 R AT, IR A AR SCRY J7 ¥ A8 i) LA 1) 28 7 o B0 S B0 — 3
fh it B o A N SEIEWE S E L AR B B BT ST b, — g A L BTl O vk R R R AR AR R
i 2 o

(5% k)

(128G, 8ACAE . R P BRI B AR S TR A =[], &5 ,2013,(4) : 4-15.

()W, &M, AN . BERS S TR ARHEK Ok B AR M &8 (T]. 25558, 2017,
(12): 62-75.

IEBEAR,ETA . i E T Ak & F A =Rk :1999—20070) ]. &34 (FF]),2012,(2) : 541-558.

(45 B a ST . [l Aol AR 7= R ST IR E [T ], AL 205, 2011, (7) : 27-42.

(SR AN . v ol s oll 4 B2 22 7= R B L)) & U A SE,2015,(2) : 61-74.

(6)THE , 2=ttt Il . ¢ YR TAC & A% 3R 0 (9 48 A1 AT 22 K——3& + v [ 2l (9 S5 d A ik (). & B 5, 2019, (12) : 28—
44,

(7)FHE W0k, 2RI sl A B3Rk A ik e L) ] IR &9 3, 2015, (4) : 1-21.

(8IFHE , A e WL . B AT S o 1 5 b o 32l Al 2B 72 324 312 1998—2013[ T 1. A B Tl 2835 ,2019, (4) = 23-41.

132



TR E R 20nss s

(O 3C, BRTRFH . An e fige e i b A= 57 bR B8 T b 0 A 2R A PR ——— S SCR SRR R AR (U], 22571718, 2015, (2)
149-160.
(103K KAR gk AR oy B Tl Aol 40 2538 A 7= AR R AEAG (0 ]. i 5 225, 2016, (4) : 44-69.
(1)K . SO Al A 2R A R sk iy LR S [T]. B & e R & AT 9, 2015, (12) : 107-123.
C12D 2R AR BRAR . ol S b 42 B0 38 A 7 Al b —— 2 T v [ 3 ok 9 D08 e R 2 (] b B ol 22 3%
2020,(7): 24-42.
(13) Ackerberg, D. A., K. Caves, and G. Frazer. Identification Properties of Recent Production Function Estimators [J].
Econometrica,2015,83(6): 2411-2451.
(14] Ackerberg, D., C. L. Benkard, S. Berry, and A. Pakes. Econometric Tools for Analyzing Market Outcomes [ A ].
Heckman, J. and E. Leamer. Handbook of Econometrics[ C]. Amsterdam: Elsevier, 2007.
(15) Arellano, M., and S. Bond. Some Tests of Specification for Panel Data: Monte Carlo Evidence and an Application to
Employment Equations[J]. Review of Economic Studies,1991,58 (2): 277-297.
(16] Bartelsman, E., J. Haltiwanger, and S. Scarpetta. Cross—Country Differences in Productivity: The Role of Allocation
and Selection[ J ]. American Economic Review,2013,103 (1): 305-334.
(17])Blundell, R., and S. Bond. Initial Conditions and Moment Restrictions in Dynamic Panel Data Models[J]. Journal of
Econometrics,1998,87 (1): 115-143.
(18)Blundell, R., and S. Bond. Gmm Estimation with Persistent Panel Data: An Application to Production Functions[J].
Econometric Reviews,2000,19 (3): 321-340.
(19])Brandt, L., J. Van Biesebroeck ,and Y. Zhang. Creative Accounting or Creative Destruction? Firm—Level Productivity
Growth in Chinese Manufacturing[ J]. Journal of Development Economics,2012,97 (2): 339-351.
(20]) De Loecker, J., P. K. Goldberg, A. K. Khandelwal, and N. Pavcnik. Prices, Markups, and Trade Reform [J].
Econometrica,2016,84 (2): 445-510.
(21]De Loecker, J., and P. K. Goldberg. Firm Performance in a Global Market[ J]. Annual Review of Economics, 2014,
6 (1):201-227.
(22]) Doraszelski, U., and J. Jaumandreu. R&D and Productivity: Estimating Endogenous Productivity [J]. Review of
Economic Studies,2013,80 (4): 1338-1383.
(23] Gandhi, A., S. Navarro, and D. A. Rivers. On the Identification of Gross Output Production Functions[J]. Journal of
Political Economy,2020,128 (8): 2973-3016.
(24) Grieco, P. L. E., S. Li, and H. Zhang. Production Function Estimation with Unobserved Input Price Dispersion [J].
International Economic Review,2016,57 (2): 665-690.
(25) Hsieh, C., and P. J. Klenow. Misallocation and Manufacturing TFP in China and India [J]. Quarterly Journal of
Economics,2009,124 (4): 1403-1448.
(26)Levinsohn,J.,and A. Petrin. Estimating Production Functions Using Inputs to Control for Unobservables[ J]. Review of
Economic Studies,2003,70 (2): 317-341.
(27)Marschak, J.,and W. H. Andrews. Random Simultaneous Equations and the Theory of Production[]]. Econometrica,
1944,12 (3/4) : 143-205.
(28] Olley, G. S., and A. Pakes. The Dynamics of Productivity in the Telecommunications Equipment[J]. Econometrica,
1996,64 (6): 1263-1297.
[29) Restuccia, D., and R. Rogerson. The Causes and Costs of Misallocation[ J]. Journal of Economic Perspectives, 2017,

31(3): 151-174.

133



ZHE RS R IR EL X £ ol A T R B T e — R I R

Impact of Resource Misallocation on Firm Production Function Estimation:
A New Method
LI Shi-gang', HUANG Hong-ju', MO Jia-wei’
(1. International School of Business and Finance, Sun Yat-sen University;

2. School of Economics, Peking University)

Abstract: Increasing total factor productivity (TFP) and improving resource allocation efficiency
are two important engines driving China’s high-quality economic development. The estimation of firm
production function is crucial for understanding the evolution of TFP and resource allocation efficiency.
While existing literature has found that resource misallocation is prevalent in the economy, this article
points out that production function estimation is affected by the presence of resource misallocation. In
particular, the proxy variable method represented by Olley and Pakes (1996) and the structural
estimation method proposed by Gandhi et al. (2020) which combines static input factor share
regression cannot obtain consistent estimates of production function parameters. This is because both
methods require separating productivity from the random error term before estimating the evolution of
productivity. The premise assumption is that productivity is the only unobservable factor that affects
firms’ factor inputs. This assumption cannot hold in the presence of resource misallocation, because the
distorted tax (Hsieh and Klenow, 2009) faced by firms is also unobservable and affects firms’ inputs.

To tackle the challenge of production function estimation with resource misallocation, this article
proposes a new method for estimating firm production function. The main idea is to directly expand the
mixed term containing the productivity and the random error term into a polynomial and use
instrumental variable method (2SLS) to solve the estimation bias caused by mixing the random error
term and productivity. This article then uses GMM method to construct orthogonal conditions with
structural information on firm factor inputs and productivity evolution to obtain consistent estimates of
production function parameters. Since this method does not require separating productivity from the
random error term, it does not need to assume that productivity is the only unobservable factor that
affects firms’ inputs. In addition, compared with the dynamic panel approach proposed by Blundell and
Bond (1998, 2000) , our method relaxes the assumption that productivity follows the exogenous linear
first-order Markov process. More importantly, the new method does not require additional data
information. These features make our method attractive to most settings.

To show that the current structural estimation methods cannot obtain consistent estimators of
production function parameters under resource misallocation, and to verify the rationality of our new
method, this paper adopts the Monte Carlo simulation for illustration. The simulation demonstrates that
our new method can obtain consistent estimates of production function parameters in the presence of
resource misallocation without requiring additional data information, and thus has strong practicality
compared with existing methods.

Keywords: resource misallocation; firm production function; total factor productivity; structural
estimation
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