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EFRZAEFNREMRSG, CERAADLERENELN FHE LA, HEHZ SN
AMARAAFRENGET . EFERTUL AR - BFAEFRPAER LR, &9, W
X-—MEZHAEFE, WITWFHEFE, RAEBFRRBEEF R, RbwEaEF %
£ BHANFRTEFHFWHARANATY ., £ - EFEFE2RHAEZHEATERE
WEH, BRARANEFEATAHEANSL, HEZEAHEN T A TF, EoR
ARV FEERATLR, BrZzb b F —Zb b F2BEGHF £ FF (Sy-
verson, 2011), ML Z T, 2B FXAFEAZEZEATEL N YW, ¥ ELT. %
RN SR &
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Lo AFREGHEHE
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B
HARELEZEFENHEE, FX (D K2MHPHFRUSHTHE:
dY dA  FydK | F.dL

Y A F F 2
BR (2 BATE.

dA_gi FxdK F.dL

A Y ( F F ) )

He, dA/JABENREL2EREFENRMA, EXRFHEAY “REHLK” (Solow Re-
sidual) 2 “Z &K E” (Solow, 1957), Hh, £ F AR Eat B&E, B&H R+
EHERBENT B D

H— ¥ RAVB A P & B8 AT A7 A i I A R

Y, =ef Kt Litetu, 4
Hbe, KT REAMBFmb Y= HOHEE, FX 4 BT #H T4
yir:‘g()+,8kkir+ﬁlltt+€u’ (5)

o, NEFHETASFHIERTHEEN A EL A, WA InA,) =8 e,
HEERTLTUERATLETNEFTEKRT, e, IO VREFHEHZ OGS L £
EXPETLEBNAEFTERKFLENRE, BRAKFREERINER., TEAM W
RAZMA, BRI, MERZ, £ HFANEREERZ,

2. A PR EAE T E G 8 PR

(1) #F A=Wy &

R (D X (5) RrWAEFBEHNFH., BX, FaHHEZHE (quantity) F XL
T E, ETHETEFITWNAEZ & 7R F TFPQ (Quantity-based Total Factor
Productivity) £ 7~., EREMAHEES, ALAFRLRFZARNNEELTE, WER
A#. BRI(FrESE, MW, FEHEN, RANBELTEAF R UGS, S0 L
WL ey EHE (value) T &, Wb LW HEH., AU RAFENKETNE. SLoyd
A%, ETEZXTEMG T2 EF 4 ™ £ | TFPR (Revenue-based Total Factor
Productivity) % 7.,

ETHEEREFIWAEZAFEMUETHEREGAUMNAERATE, BF o X
AHEFWHIHEE, RALTHELTERA TN AERAFR2RGEALELEFTF LW R
Ji ¥ (Foster et al., 2008; Hsieh and Klenow, 2009), 4, FRELTEFHES LB
AR, AFENEARLSZEANBEAOEH, PANERE, FERETHAZAN
WAHGFAERRZEL Z4ENHE (De Loecker and Warzynski, 2012), HAESLEF, [
A EIE RN MR ERN, RN EF T T AL E RN &HH#AT
AAER, FERFEHMNELR; EAA LT L ER NN AERE LHAE K (Chen et al.,
2019, XAMEEE VA TR -—HEFRALHAEFFEm A" H., Bk, RINE
Mo TEAETHEREF TN AERATF, YEAF B BN NEBER, KA
MUK ERE B BN E AT A BB W M it. Syverson (2004) Fn
Foster et al. (2008) #H T & 4 Bl JLth 7= @ AT o AT RE A Bl A b 1 Il B9 #2 \ 5 8
HERMREE, EAFHONEETENEEMCNETEF T 2HE KR, BHERENF
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BN BEE, A TARTER AR LM EECTRE, mHENMERZNENEN
LEEAR., ALTREREFSMHTEE, TEFBRATHEUHRAFELSTINEN
L} TH ML E ., (De Loecker and Goldberg, 2014),

Fx b, A LHEF, FHMEMBRNEZMEEELZH N, BENHEEE
BB —ATL W AR AL ilE e = NN ZAER S, ATERATLE TN
BPREHE SN, RANNELTERRAKERE. EELRARE N, THA
VEIENFEHARANGNEEEZEARN, TLEEAMEKFH AT EHRIBRA LT
s B9 52 B 46 K P, B b — BRI B A R R R RO A W B B I AR e i AR
At (Haltiwanger, 2016), 4> = 8] gk A& Jm & i £ 8 (Amiti and Konings, 2007) &
4 T I B9 sk of F (De Loecker, 2011), X4 S H @ AL OwR bV E@TH
MREATVLETNNEZENZESAVNEZTRAMEX, BLHEL2FEF BN KR E
FEANMBEREZAMNRRLEERE, FEREFIANAAG T ARE. QN84
FEEGeMEMERNES, YERAFJaaUdbbEFXNPHEE, B THS
B DL A A T oK, [ A b A PR A R R R OR A

ks De Loecker (2011) # W, %7 W M4 & et 7 ULE T4 & iF & 7 & e
FINFRRAL, BEEAMN BN EEAERTITURANGEEN RS, AT S
BHUEFERNP AT Z Ut L FRMNENTHLEIT, BREHNE
it 2 |5 #L . De Loecker et al. (2016) &, & — RFIBREHFUHEHAR T, LANNH
EFEHRENEHR, #TMAUNEAEH TR ERAL A RN ERT NS, T
T, HORSUEBBEI RN EN T ENBEH, ATBEAZNNEREA,

(2) OLS fhit iy W £ M 7] &

RAT UM A (5) BHATH LN OLS fit, HE M2 ERAEFFWMEIT, EX4H
WHAEITELENEMA, $§—, KL T RRE, DINERRANMEFTEZLHEY W, &
FREGHSVEE TERE SN EE&LN (Marschak and Andrews, 1944; Griliches
and Mairesse, 1995), & =, HAXEXH L, KESFTEZHLS VBB T BMEES,
EhbVvETBNEREFEEES AT ENEMIANGHF ARSI A (Dunne et al., 1988),
AREHERNSLVTURARBRGETRFELLB YT, ATEFRSLEFFEHRE
ZIE = fi Ak By X R (Ackerberg et al., 2007), RHAKWNEIF ERmZ. Ho, &
A OLS XA @B #THITREL LN EFTEE SV HEMAT A L X (De Loecker,
2013), HIH LA I

KIBETEEF RGP WG, ROUE B X6 0 & M F Ay A,

x1 E£rFEEE5MGTEIEOBE
Pk kA 5] AL
BEFELHAMEANETHE (BANE TESHE FEAE)
Al BEH OGN MR BIETERERZ
YW EFRNCZTE R EANM DY ARGl By 1R E)
MAEFEHAVLAHEFGWMERE T (FRAERZ)

RN

1t By P M A
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3. WA MR LBt SRk A

ENBEM R R G EA MR WA BN R, KA B
WZMERAENE, 2RI AELTER, BEREEM &M%,

EHRNBETEWNNBZ0, AT EFH BT RN EENRE, RNF-FKEKX O
B E I e, AT 2. R (6) Fiar,. w,k Teu B LB A LR E R 2 H
MHEWH L, CRLCLARARAZTE, TUIWALLETRBERALRNERF
Ko EXRUHEFHETE, o, 2 F AWM, EEATEE Ko, N T %W 8y A4 P
B, pukr ALt TERMKE AT E RIS RS LN B HEAN T XNE
HNEREZ, FUEATLLT WA LHBANAK,

ey =w, T 7. (6)

W B R P BOR A

Y=o T Beki Bl tw, T . )

(D TAFE®

HTALVEZHNEANELTE, —NHRNBADZRIE A AT I EANLELTE
WIALE, @FmE, RNTURFEFHIXEFRNGNEEATELTE, AHHHX
MR, SOV FHEMERET M, CLLFEEATHAH, #THETAENE
FHRN: EHEWHEXENEFBA,

FERAFHIABRANEEATER BN ERFER LN EXRFE T ENTH
BERAFEETY, LR EARETFERBENGNE, ENRNELE., B2 E4TYH
FEMALHRFZE, ANFHTHERH, GEFENLALEELEARGN T TR
W, NTH LR EREGHZE K, Fm P~ H &M% (De Loecker and Warzynski,
2012; De Loecker et al., 2020), #/F TE R BB F BT HFRL; KBTIk
W, EFEREHLCLYTHRLERNEZTH LA THHE A (monopsony), kI A &
&5 3 ) T% % (Manning, 2003), AHERTEREMNSERLELHF R, B,
FRENEZMFHONM BB TELTEEXREE P AL EENRANE X NS~
HMEARANEZR, EX 23R X UBRANERTH M HTHUSNEZ FEN,
AL EBHTEERAMNNZANREMT ERE AR, W, SLETHFEHMEAELAN
mrmA AR E, #-FPERTITEREFEWNTAE. KB, TELTEFTERBRE
EFERERE N RS E RS EN, WAL F2HEYHE T Fo, BN (Ack-
erberg et al., 2007), (A ELF, DUV RATH L EFHATHALUR T ECHEFF
(Doraszelski and Jaumandreu, 2013)

BT AN NE, HUEAN T AT ECE DML mHEF RN T ENR
HYMERBELANEE, WAELAG., PWF A TH MR RTHEL N4 2w &%
(Van Beveren, 2012), Atz T, X BT AT ENNAMRE G H L, HEAEHE S EH
TRk,

(2) B =B *

B € BB R w, A A B K E RN, Ho,=w,, WESLEEFBHELT .

V=B Bk, TP, o, 7, (8)

MR RATT AL PO ALY ENTEEN T EHREATANE & o,
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B, 4R B #EAT OLS it B o],

REBREBMETUBLIS R A BB TS LAEFFEREMBFE LT BRZENY
W, HEERNEEEFEETENGRGE. —F @, AU A FERRMEE AR ETHR
TR T8, ZBRAEFRALTEAREFSFEFNISEN. EEHFHARKEE AL D
B, A ZEEE, AL EFELRERAMN LA (Pavenik, 2002), ¥ 5 Wy & #
EEBNFENLES KER A EHEERE (Krugman, 1979; Melitz, 2003), 4
RAAVEFENHI TN, WHEANAENILBRETELAN, F—F W, BE
G QA Nl e R O DA e S S o2 - < P o Ol T S = e
EEzEATRIMEE —KLHKRE (Gandhi et al., 2020), &5, EEZ L F %4 ok
M &% £ % (Griliches and Hausman, 1986),

(3) — W&t

—MEAHEREETALBSREAN - A FEHATEHEITN, ERCERAETELA
VBN BEESRAGHZBEN X R, fitE B fmEFE, FRAHFTE, &
THRE =R T B ANTHH R ELFF N, BT Loy &EAATH R 55 H R KRN
s AP AEE 0 T 8 — B A .

dYL wlL dYK rK
dL'Y pY dKY pY

X (O XW, RAFEERESLVZHANNRA G R ENLEME., Y4~
MR R A-EETH AT, RANFHBEEFREF BB HEE TN REHL, . E
d, TUEERBEFUHASTRARANGRRDARGE LA B RPN RAH. ER/E &
FREENRBEETE, FEHRAREANENEANR R NREZ, 2L A
7= %, Brandt et al. (2012) 32 % Bl X # 7 FAE b 4 b 4 7= &0 3B At

BEET-MEAHEREETAVBSWR AR/ DNUBREHATY, AEFAELE —EH
RRME, TRERATHARCLNHSAA, REEHEAFINERGFAER R T H W
Iy U J AR A S R KK

R2RETHRNBHIEFFLIUTN “BRLFRRZ” MARN=ZMFT %, FHF %
MHEAE—EHNRRE, EX=MHFTELEMAEFEFRNLLFEGNMER K TH W
HARERNA, XBPLESCVHENTRBNERT AR O ERE N T T
W, MRRGEENFERBPEAFSEZFENLL, REXHLSIFHFIINFERBEFA,

R2 EFEGAUHHPBRIATREZEAANERTRREE

(9

VS &% R E IR 4
ITAZE  AEFFe,MEENTMESEN RINNERBETENER S IV 7] i fedh £ i A =
BEsE AT Fe, FHEERLER L T BR T R TR AL B A R R FRA R R SR

W&l ZeEF. AUBSEARAM  BAFHBEESRARRGIHEX TEFARLLGHSTH

A, BN FNFEFEHEUT T RO RIIER, BT ETUEIFH AR L
FRmERAfEREERNA, HHFEEE» NWE: RE L EF % (Proxy Variable
Approach) fzj A ®@ W # % (Dynamic Panel Approach),
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(Z) £ F ARtk

1. RIELZE &

&3 A E 7 kR R M % 45 Olley and Pakes (1996) (T X #¢ % OP). Levinsohn
and Petrin (2003) (T X # & LP) #1 Ackerberg et al. (2015) (T X & # & ACF),*

REFZEFAALIINS L s MR, BT 6y & 5 F ko H T AWM 8 &
B (FAHIFEED y@s, NTAEGTPEREFSXNE, HTEI LT B K
Aok FEREERET., REXEFEFENC VAT MEE AR RE TR,

(1) OP 7341 LP 7 WA ] %

REZEFTZFELCVETH BRI, ERAKFEFTUNER S L& H ., KK,
Fa. PN, B{Y. KoL, M V205 R aw s EAEB R (yiokasLsmy ) i2105000
KT

BiZ1 GER%. XL AN EREN,, EREPEFET =ML Byt
FE w, bies EREERRGEFF (0, )20 By REGu | 1) =0,

Bi&2 —WERTERIR: £FFRALF p (0 | T)=p(w,y | 0,)s E—
AT Stw, RN BB, LT E, X—2H 2T,

Ri&3A FHAHBFEWHE: bYW ERAED TR b, =cChy 1y i) EF, &
i T t—1HkzE, FahFNL A P EHENAm, Bk E,

i HURBELITAANGCEEEL ATETRE TR EEZ RN A
FHHEHREK. Axu€lbkus Lis mybs xokmb LN, RINBREHANEFELEEHX
Ay TUREALRZ%: WTERAN, dAB/AFREZN, a7 £ 47 LI FKRA
FREFZN, Rz, €1, WA, FWERN, WHERNEZ E-—HELEEL, WE
B, xo=FU, HDE€Il,; Rz, ZEAXFEREEm, RNOKEIFEHN; R,
BRAERT RN, XEDAELN, WeHE XL RFHLN.

RATFIND b R KA LR RSV W SAT N, wE 1R, LS LA H
MMM RAZTER IR RFEL At WA FFo,, DLE: BEEHEN R EE:
-k, dlhArERTRETY, WRBETH, LELRELLEEENED,
E_ME, wRLVATHEGETIF, BV FERTEDHNT I IHENL,. F
Bl Nm, B Wi, Ee+H1 8, E-—HEFNALE L 45 EIEHENGHNEELK,
WM ETATx, EELHTRETHALRAKRIRY, RARANZSERN, FEHAER
K, Hhk, €1, 1, FHHINFFEZANNZ R FEHZN

Bl RS JEH AT 1)
SRR WM E, BB WAL
t ks @y = t+1 K1y Wi
BT due iy i BT Pk
BRI ALy, my, iy BEFEAEALe1 s Myt s i

B 1 ol R 5K R e ] £k

3 W4k, Wooldridge (2009) #2 Ho¥ OP fn LP F =0 % — W B o 8 — ) & 4 3 34T GMM 51t (joint GMM estimation) ,
— 7@ LR ACF 45 8y 7 2R 815 A, B — & WAR 8 5T % F  (estimation efficiency) . #& Stata #, 7 DL J
“ivreg2” 53, Wooldridge 7 3= T 8y 4£ = & # fF 1.
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(2) OP 7 WA R . it RIE Rk E
MRAE A KB BT E S, LS WA AL Ak e 5K 09 3 A Ak AL T AR
Vn (w,, 9kir ) =max {@ir 951111())71'{1 ((u,, 7kiz ) —¢ (iir ) +‘8E[Vir+l (wi,+1 9/21771 ) ‘ Iir]} ’

1,22

He, o, LV HWEEME., ~, HALHFAHE, c HLLHZERAR, g ES L IR
HF, X—mMAMEANBELFLSLNZRFRDEU LS LR EEN,

H—FH, BRONE OP FEF 4w &EL,

RiIZ4A FAUMN T EZE -0 . AV HEWEEDH X (10 Fr, £+,
RAEEFEo, EATRMNAGE £,

fv=f s w,). (10)

DR ER EZA LS RAAFE AN BE, e, o, S LHRAE
g, [ fom, ZEREFEN, BRA RSV AFNRELTE., BRiX4ZBEFTHAORE, ¥
HRTHEMAYEABHNLERAMNNEE, bV ERANEAERALENRRI®SE,

RIZSA mrHEEE. 2EHRE, >0, FEMTKFEHREKE s, ALEHE
flhis o VHEF R, METHEREHEN, EFEEGHALERRLES.

B S5 LR ER plw, | w,) o, 2L B L Ko, 3R FK R A E R
WMEHNER, YHMARTGE PR, WAV FHET MW EFRLRE, T—HHE
A REESH, FhHERES,

OP 7 EWEHRSA N AN E, BIANBRFE-NELM. BE& 4 FKRES X,
RMTUBRR (10 BAEFRER T NIRRT ARG @I, .

w, = [ ki) 1D

WA ik, AT RZLVGASRMAEAGHE, kAN QD BHH XL
HR, FEERKBLIUVHFARLAMITA, v BFLHNITERFSINSHRE, OP
M ki ) HATT ESHNAE, XTI RAFBRN LTI A,

B AD RARKR (D) 4.

Yau=Bo T Bkl Tt fi Ckisia) Fmu=Bilu T kisin) F s (12)

Heb o (ki) =BotBekitfi (kisiv). OP FEWE - EEAKREBL 1 WEL
BE G | 1) =0 #4743, E5FAEEEAR LR 3) Fx.

EGu | 1) =E[ly,—Bili—¢ ki) |1,]=0. (13)

ERREEF, OPFEFARAMB RN LRI RX KT, (kisin)  RE Wy ML, 50 % H
K& T Mg, (kyoi)HAT OLS B, B2 B A0 g, (huii),

F_NERMELEREBE I ABRE 2, RNTURE T Fo, 2B EE—1 MW
FHME R HI, B

w,=E(w, | I, 1)+, =E(w, | w, ) t&=g(w, ) +E&,. (14)
Wik, AEE, | I, H)=0, X (1) RAKX (D #.
Vi =Bo T Beki Bl g (wi—y) T &+ .. (15)
A (12, THo, KT He 1 (ki 1s 10 1) Lo Bk 15 RAR (15) #
y,-,:,Bo—l—Bk/e“—O—ﬁ,li,—ﬁ—g [gplfl(k,‘,,l, i,»H)*ﬁofﬁkk,ﬁl]-ﬁ—é,ﬁi—m. (16)

HEEE(, [ L D=0 UK EE, | I, \)=0, T UHFZE =B fhitay 54,



%38 RBEN BEEFE bV 2EFAEF RGN REERRTT 59K+ o5 A 827

EGuté& | L) =Ely.—po—Biki—Bily—8 (o1 —Bo—Prki—) | I,-1] =0.
(17

o db. % W B, OP % %8 Probit A it Wiy FEMEP, . RiEH
AR BE Y, REERE —hBRE TN e, (ki i) #AX (18 Ff
= Hg A A B T A EB,

VBl =0 Bkt g [prr Rirs i) —Bo—Bikurs Pul+e,+p,. (18

BOP G aEEWM TG OMRLELVHE, PINREAFAEEFERS Y
FH, WEH B RMAKER OP F&k, AR H#EEMERAEASR X (14, RFEEL#E
BRIENANE, EAFAREABERK, HEFAFAB®THEA, O RAR
BHFAEALE (kink) WHEA, HLAFRREKRLH, #RF2RLELTH, XHFER
FPRERAEBRL. ORATHLZHEAVEFEFLXRNEXRGREN T, EH7K
BREMEBREAR L. OUYRXFEEERAE, 2FE—Bordblk, REL£FFFH,
B FHHE, NmsE %R ERL.

(3) LP 77 &y sk 3t

LP 7t OP F kW R HZE A P RN BRE K REH A TR £ 7%, Sl
e ERNEERD, AHEERXR S, EARFFERZANTE. F5l3, LP 7 EZRE
EFBHBENEFFHAEFTBHEL A

Vi =Bo T Beki Bl Bumy Tw, t .. (19

W, LP 7k Bk 4 FfBak 5 25 4 -

BRiZ4B FANMN T EZE -0 bYW PRERZANFR0RX (200 frr, HFf,
RAEFRe, EATRMNNE E,

my=g,kiysw;,). (20)

RSB e S FEZNG, ko) W EF Fo, &K ERFEEE,
EFEERHEEHA Y FEZNEES .

mB % 4B f{8i% 5B, LP F AR BT URE £ R £k K.

w, =g (kysm;). Q2D

PRtz 4, LP 5 OP FEFRARKA ., ALEFARLY, REMFEFH OP 7 %L
P HEBATHENFEL, ROV BRBERERZ, FERENEME, T2
LY P RN RERERAATEFTFNMEIT. M, D zERAEERD O+ E&
N, A, FEMRE, A, YEAFENTAIRFIANTHRAZTEN (wd b
BB ERA), EFEGRAN BB RAESETRAIRL, B3 OP 7k £ = RN
i+ HH 5 A (Van Biesebroeck, 2005; De Loecker, 2007, 2011, 2013),

TR LP FE#TEFEETR, RYFEUTILE: ON Y& JjE % 8t
Bt WRAMRERE AR, T2 HAL VA FF R AT, & T A&
N RHEESIVHARERRALTN, TR REARERE. ON L% & FEHZ NN
e, WRYBING THE, BLAHXWHFREZNTEF T EER R B AP
FrE R ey RN, A 'R E R A,
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4) FrK# AL ACF 7 &%

ACF 7%k, BEN ERABEH KL, OP fn LP 7 L W iR B K ws 10 7 78 7 &2
K B F] AL (functional dependence problem), S H @ FH N T % — M E L ER I H % 3
TN R BB

AT LP J7 3% ok 0] 3 X ¢ %

#BR CH RAKX A9 TH.

Vi =B TRl A np ki sm) . 22)

Hboup kysmy) =BkytBumy, g, (kyomy), KT EKFHHH N ESHKT (non-

parametric term), LP 7 B FEFZNF s M 2 REFEHZN, FHig KX (200 K08,
ERVE I

Lo=h,(kiswy). (23)

BR CH RAR (23) T#:

Li=h, Geisw, ) =h, [kiog, " Chyomi) J=h, (kyomy). (24)

R, AHERAMFEENE, FHEARBTL2HFET, BB L ERIH
TAHRNENEEB , BEERRFFEHBFANUSSTINE T T ZNOE R, Bk,
R FATH L@ T OP F kA LP 7 52| 7 Xt &2 83, it A5 4 LA A By ik X (23)
A EFTIN.

ACF kW BRI AN ARETHOEE, T EKES N BRI AN
A, A FHB/NNEEB ., ACF FHABRE TN AL, FF RN NS
FARMAMEANRASZTE, hit, THEANNBEIRLS T LA LLFHE, £2
Y AR A LA E, Kk, ACF FEMBRE#HATT 0 THEKL:

BRi& 3B FTNHFWEE: VW EKRZEHTE b, =c(ly s 1,00, HF, %
Fiw T t—1HRE, FHRNLEADSHER, £ B c—1 B c—6 H (O0<H6<<D
HE

RiZ3B WHROET, BEFTEKANMFTHZANER - HEZE, AFEFTHEAN
Wk EEH®E, i, RNTURFEHBANTRER, EFFF s N @3, HR
% 4C,

BRiZ4C FARNMMEERE 0. SUOPETLNEEY:

my =g (kyslysw,). (25)

BRi% 5C PR EEME. Sl P R EAG, Raoliw,) M & o, 27 H 2 H %8
Wy, AFEEMENALFEHEARE S,

mA (25 AUREFERFTARKR, Fopfnd EHZ NG @ K.

w, =g, " (kyslymy). (26)

#R @26 RAR (D THF

Viu =B TRk +Bilytg, l(k,f,l”,m,,)+77,1=a(/€,[,Z“,m”)Jrri,,. 27)

ACF 7 %% —WMBWEFHEEEZE EG.l1,)=E (. —¢/ kyslysm,) | 1,)=0, {2

G B RERA MO kol om,) s FHRIHEHENERB . Hl, RINBEIA
B MEMEATE (Lt | Lo =0, WHEANTURERSEEBE LTS3 M8
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AR A N TR B R RN R BB AT s N R BB
(5) OP., LP # ACF ¥ %= th &
R OP, LP A ACF Zf 7 =Bk 4 WEX, RNTURFEHLET A F T ERM
W, FrlIMEXHm, DYETHRAK, FamdEZAMEr FHATHE, FREBE3
BT
#3 OP, LP # ACF HiEm &
EBAHERFEWA G . FoA £ b2 W oA &

it 7 &

FAREN FHhHEN L PN
oP X X X
LP N X X
ACF N N X

(6) SEAIE o X A 7= & i AR 0y

AN OP, LP fn ACF FiEh, ME ALV WAEFRRATRAAEN —H DR
qTRAE, wX (28) Fraw. #FH, K FH OLS ¥ ik fn OLS Jud v B = B 5L F % it
EFEHAREAER (28) WBRETHATH, EPUH# P EKXK g (0,.)=0, FHH#
—FEKgw, ) ~w

w, =g (W, ) TE. (28)

2 R A R R S %F%%i% RMNTUR/EEE | 1,-)=0, XZRE
TEFEE _MBRNEFERTHE/H T RABANXEL G, 8T, X—BEZRL LW
AT AL EFE, BEARAZHRY, AYTURITH O, &%, XK.
BREHFLAEFES AL EFE, &1 De Loecker (2013) X, #4T Eifm il
L

SV REETUEARSEHORFAEFE, XARBTERANEZAGIREEAEENE

o De Loecker (2013) X yb#AT 748, #AH, fB w7 £ XL ML RTHIAE

WA, ATLYWEFEZEAALZMBE TN, X Q2D Fir, E, #E

MRS EHE AT, TUASLHE ERA, Ho FEFELA. BoaE, 8
b B F AT E

w, =g (w1 Ey 1) TE&,. (29)

MR (28) R (29 UL, wWRFAHFRALWE AT EFFH B,
et EHE, PR EAE, , WRE, SAVHERHAMEX, KR RLSFARFLE
FIRL, RN AEFER T AR E T AR. B, YZRSVWT I EFENPHE,
FERLCVLWAAEARSEE, WAEFETNERELBE SR () F, UBRFHEGTETR
B o,

SIS E R TN EETULPETEAUNT =X, OV dAT hA b miEmw
KR, HEWESF% M (Van Biesebroeck, 2005; De Loecker, 2007, 2013), & ¥ & % H
TR A% (Yu, 2015; Qiu and Yu, 2020). 4 W By #F % #% N (Doraszelski and Jau-
mandreu, 2013), 4 T I & B 4tk 47 2 £ (De Loecker, 2011); @ Z MW & . T M 4
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7 &ML (Amiti and Konings, 2007), # Em A WTO (Yu, 2015; Qiu and Yu, 2020);
Qv prAaH LA, TEAEASL (RHKA, 20105 Yu, 2015) F, #HEH T LURE
BOWH AR, FARAYHWEHEAANE B REITHNERF, URTHEMHITH
E

2. FXZWER Y &

AWM F # F E K B Anderson and Hsiao (1982), Arellano and Bond (1991),
Blundell and Bond (1998, 2000), s AWMH 7 kW X ABRAE FHRITZ W T EHB L
ARMEGEFRGYr, AHARGENFERANEZEANTELTE, FE LT BH
= ;N R

RMNKBERAR (D oy MmEE @ R#THA, BREAEFERA AR L
B, Ho, =0, T&, P& 5K, FHX, BAEFBBEH#T “0-220" TH:

Yu—oYia1 =B (L—=p) Fpi (ki —pki—1) T Ui —pli1) TE+ (i —ppi—1). (30)

s B, T DUBE R R (31D BT R By A A M A AL BEAT MOt

E[&,+ Gu—pnu-1) | Ii-1]=0. (3D
5RERETEMWL, FAEARTENREET, FTFEAE-—WATRIMNE ER
B e AR, TFERAIREBAEFETXRTINTUAN DT EN @R, TRAE
HEQNTEEEER AR FHEREFTEZN YW, Hib, HAFAHARANFELEN
Mey, Friaxe, Y ETBRBZANNB T E, B, S ATWH T E R EBATK LY #
mESHOAERNE, TERARALERZSEONEREA, BN, 5ETHRN
FEME, AAERTELBRAMEBRZAEHALERN B m., i, FIERT FER
w, MINEE -G RTRAR, REZEFTENALA Fo, RA-—BH NIRRT XL
B, Bz, W7 EAERBEMEFSAE G EAENBL
3. B E WA Hoeh iR A
WER, FRARFHAFRRBLTE TR THRE N XA, EERT Z90H, 7
o E N EFENE R FE LA LA B4 (Amiti and Konings, 2007),
EWAEFFAE, x THRIFEH W SR & F ZE 2L~ & 7 & 3 (Oberfield, 2013),
FERT IR TR Rt A PR Bt E R, OP (1996) . Wooldridge (2009), ACFE (2015)
DR ATRT ERE XH KA Z Wl & > @ %I#THT, A LP (2003) & X%
FH R B A P E 3, Gandhietal. (2017) R KXW, NE#®H Ei#, B HAFE
BffmEEFBRFFETEHEE RN, MEFE - RHIINBIE, H, NI
T, AHAFBRERETHANEFRGHERARANZR, 2B FHEHE &
AERAWBH, FALFHAEF IR R EHAE T RANETEZHEEZ N, B LE
Bt o sBEEN; ERAMmEAE TR EHIATHEIL, Bodl, SFoplk, #T7EH
o, BITRAVEEFEENER, Brandt et al. (2012) HRIFEH, EEFHEFH
BHRT AWM AL @R T AEMC A LB £ =& RIHAT /-, w2 AR
WEE PR ERETEH, i, Orretal. (2018) EHTEWHKERBHTT S

%
i

PESEY, HAERTENEAEARD, BAEESFITHERREE AN EARZLS.
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Fo A 7R B T AR I e B R R R B T B A R R AT

HEREYW. WHE2 T,

Hop 2 EMA-EATHHmEETRENEITER, B 20h) EMA-HEIL L

FHAFERNGEITSE R, WhEE "B RFEITEOAERM A RE
0.5—1.5 Z &, T & 7 & & 7 & 5T o AL 3% 8 )

AR, 4T
”‘7’%7\%“: O. 971.1—ZIE]0

Returns to scale ( /& #5 ) Returns to scale ( S #Bx v )
6 25 I
20 i
15 .
_ 223N 5 B~
_- N ‘\
- =
O T T T T T 0 T T T T T T
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Returns to scale Returns to scale
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(a)

(b)

2 A S AT A O 7 R RO A R IR £ i 8

. Casel R X REREF kIt EH.

Caseb 154 /& T W 10 % 3] 2 RL .

R AR R R E A R BN

TEAEREUNANRETHRAAFREZNRELET EETHEL (HA4RD,

w3 B R, M AT
A (dispersion) /N W Anfd & 7= @ %

HHEAHE T RRETT, & HE BT AR

TFP Density TFP Density
( Cobb-Dougias, Value Added ) ( Cobb-Dougias, Gross Output )
0.5 A )5
0.4 77\ . A\
/ \ 2.0 // R
0.3 /’ \, L5 /N
ol « ol /N
0.1 / / \\ 0.5 /// \\\“
0 T T T - 0 == ’l’ = T T T
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------ Vanilla —-— Exporting — — — Attrition ------Vanilla —-— Exporting — — — Attrition
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(a)

(b)

B3 fh-ERurmEEm M T HETFEHNETREREETLL
JE: Vanilla Bl B 2 B Casel, Exporting 5% & 7 H O By % 3 2 i, Attrition 35 4 # 7 B K% %k £, Overi-
dentification 4§ 1 JH & K 89 % 5 % E4E N H 4 T E & &, Full Model B H 3 # Case5,

B4 Emm RSk = @& E T, M Es > &AL

P R ok b

WEFRGHML, BFE-FIEFREERETREN M. £ 2 2L LKL >

Z M
SHAFERNALZBENHE.,

FopEH o EFREN oA, TUAEE,

At mEEFEET, Sk
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Value Added, Full model ( Case 5) Value Added, Full model ( Case 5) Value Added, Full model ( Case 5)
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A FA\ 4
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B4 BUEMEMMEBETBHMSTHETRYHETZHENLE

Gandhi et al. (2020) #FE KW, £ ACF F 5T, FHEZEANN YRA 0 T KL K.
my, =My L h (M Ryey s Ly smy) +d, o)) +E,—d,) s (32)
e, d,=Inp,/P) —lnk, p kT FEZLNNNE, PR HORE, « £—NF
B, R O32) R, YEHE,, Ly kuoys Loy myo FE B my, 88 bt — 5k B
RV MEERED . AL SHAMEHNNE TR AT, REXEFEL
FRAEFEHEFEK, A, TERAH P EEANN R KB, . Gandhi et al.(2020) &
WRERREI T EIE A, RN B, DL IR A A AR
FREKRA P EBANNRZEL,, EX—FEFELIEFERAREZ, RAYNBYTHEE
Bk A 4 KA B, BB R 1T . Gandhi et al.(2020) 3§ M, &t & @ B Fe o
HENERFALCRME L, MTEFAEWR (33) ol X 7 RRA, FTUE
HRBAVHFEENFRBESE, REX B3 #H—-F KB L LB H,

J F el omydm = fGenlyom) -+ Clhyl,). (33)
2 Chjtslje > am,,
Bk =, Gandhi et al. (2020) & — W& E T Y.

=l n(SEf byl ) G0

e, s,=In[(om,)/ (PY, )], Fa&dltyd 4N b 7= 60563t 8@, %A
B (ks Lys my) W% ﬂ&%Tawmaﬂmn@mmkﬁﬁﬁ<%)ﬁﬁ@ﬂ
RATFH AR B 2 of ks Lo my)/om, ifEit, #IL KM of (ks Ly my)/Om, 1R &
B, TR AR R A B ST

Gandhi et al. (2020) WHEOETFTRER B3, SEFATR T EFEHH B HZLA
HATEEZEURREEZEF AP AL MEE & RTREBRE, T UHATE S H
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AFERHWESHERE, SRETEFEML, X—FTHEAFRFRIANNELXBE T H
T HEAM AR E,

2. PR ERRT S b A

(=) SEFRAXMERRT ZE R

Krugman (1979) 4 H., A5 AMEERERLE, FTHFAHZZE, BEXAPHL L
HERL, FERESL K, EH T Krugman (1978) R AW EXFHE, H L E M H
WA A E ., WA YR A7, Melitz (2003) BB AL FE W FRE,
H—F2NETHG NS KRB, Melitz (2003) EH-HFAZELHREHEER, B
W, AFF 5L VA HWZEANXARNVERH ZAR TN EEER, 3t - F W,
Helpman et al. (2004) @I AV HAAT I EEREFNE TR A, HERAFGEFX
AV ATUHATHE, Y THENALTE, RALEFEEGWAH 2L LA T
PLEAT A A .

(=) B RA S5 4% £ 7 R0 LR

W R R TEO RA R BT E L SO 8RR T AR i 4R DL AL Melitz (2003)
RENAL FREESNEIN, EFERAERH HZLEARFHNREEL, BRAT —
RAEENFAXE, —FH, " RHARAEZELMNEH LY, HAAEEREY
A By A R R EE A Melitz (2003) F1 Helpman et al. (2004) W Ml; 5 —F W, K
EFRAAEAZE ML, HRoadb b EFTEZNE ., BNFEART FARES 4
FERZEXZAWHAR, KLZUERFEFARNFAR RN EMFTERE. A¥ K EFF
ARFMENFARFRAZEGHZ AR T ELU AR X AN URHFTLESE .

L. ¥ amttE 4=z

ERRZEZARA, HramhTURELLHEFF, —JF &, Melitz (2003)
wH, R tHUE. gEFFNbbe#iTHe, KREFENALL2BETYH., £
EEFNRBENA LTI TR ENLY, X—HEFRNFEFLLE T E LR KTFR
H. H—F W, MERENNEY, CLAUNAISEERT S, ¥ RH#NEIFTEEL
I, #OEGRENFHBIANEFERA B THEAKTE,

RESZIEFRBENA, W o m™ UESE Lty £ X KF, Francisco and Cic-
cone (2004) #ATTHEWENAR, KAURZ A MERATURSG —E W F 20 £
%, Pavenik (2002), Amiti and Konings (2007), Topalova and Khandelwal (2011) .
Brandt et al. (2017) 2R A &A, GEEEL, WEMTENFABEART A Z 8 8
foxd A b 2 PR R By R, AR KU P I RO 0k B R R A 0K A R AR T DA
RASLEEFE, HMHF WP HATEH, Khandelwal et al.(2013) 3+ E 25 £ it &
T HRKY, BRASRTUEERGAT LN E T, 7 B E RS E W,
WO RBRERS - FREALNEFE, M, ¥FAXHEERR TS H5HH 0T H X4
WA FRKHr, Van Biesebroeck (2005) #1 De Loecker (2007, 2011, 2013) 48 ¥ 4
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WHPEISGHORAEFE, XA “HOFIRE"; Yu (2015) HET AW
BHEWH# 0 XRHAF, 20 FA P B0 x IR E AR LR O X B A X
HOE B .

GAUEXH, KMNTUANHUTHAE: OXZ oW EETREZM L4,
EAGFHE, PHSBMEAGRIDXN, BAEFXMREL, Aﬂﬁﬁﬂﬁﬁi%ﬁ
%, @ﬁi?$% ERSNTHEFEEANAEZETER, EFEEUT T ENEF R
. QN RETEHABEENENAX LT AEHWHAAE, KATL W EFFEEEL
HEATUWHKFERIN, MU RMAMTREOTAZ 8B EELAATLET @42 L
VE®. X R 7 Hmb kXNl aHATT HFRNEE, BFFIRE, &
SR ERARE . B HIRHE B A 3R

ENFEARAEREMS LUHTTFENAR, 20HL 90 FRUE, HAEFMAHY
RAGALFHATTHEFERAALE, KEABEBRRIFOXH, REXENIR S,
HATHZ BEMKE, AHKENLAEREFFHAETH K (Brandt et al., 2012; #
A, 2015), EAUBKADXHAREN A Z o E TR Y RARESL AL H
REx—FH, AARBWIAEZENL, 2448 (20100 XABEN OP 7 kR EH AL
WAEZAFER, RARZ oM EERREG T AL EFF, 24N (2011 RXAHH
XHEFTHEION, SV EFREALH3IN—6%, FHH., NERITHGZTUREGL L
EFEER, BHMKMER (2013) AAHZ oA IAL N HOFARBT T AL LE
??’a/ﬁhi FHMAERT (2015) W, PHERA Z B EFRG T oL A X,

—REE-—HAGLY P RAENAL., Wb, HXFEFRERT, £ 7FHF,
*@ww%ﬁﬁ%ﬁAkiFimﬁﬁﬁmﬁﬁ AHEANFER (2016) HFREIAF H
BNGH O RABH OV EFTFTBARAEN., SHFRATLZ R AN, 3#
HRASNAEFRORERERTBEATLHA, GALFEFRE, X TRRAETL, 3
HE A BB A E = ENBHE LR E.

Bl 7y 5 AR89 B 55 4E £ K H Brandt et al. (2012) 8y 77 %, firﬂl?’a ZRAT e 2 2% 2
MAAT Y EE BN FRIE B DL E ., TR RGN HATLE, FE—TLA
Kﬁﬁﬂkﬁﬁ@”ﬁﬁ'ﬂ%ﬁ)\%ﬂfﬂﬂﬂﬁ'ﬂﬁl\ﬁ‘g\xﬁﬁﬁ%ﬁﬁ’ﬂﬁ%%iI‘ﬂ%ﬂﬁfi?%kfi W 4
HBLARKARGCENEFmEE T T &, RAL RS LWAT AR E IF 04K, ZHw
F.AMERES AL AR B W,

2. EERT SO L EFF

FHENAIBEERRGALEFFNIHHATTFENAR: NHAXKELE, BF
KHrERMEEFRER, WM &k EHFX (FonsRosen et al., 2021)., ¥ E (Wang and
Wang, 2015, #[E (Chen, 2011). 4+ F # (Yasar and Paul, 2007). % #| (Fernandes and
Paunov, 2012), F fwdr (Kee, 2015) 4. L, 4K 58 7k 8380 xH b b £ 7~
EWPmW, SEBBFHXENAAED ., EASBEAEIAFIBTAER T TURE L
Wy EFERE, NYHRERE, KB RERTRAMEHE N M #H (Bloom et al.,
2012) Fupe b F T # 8t & (Fernandes and Paunov, 2012; Kee, 2015), i A #F % % ¥ 4
BHEHZATUNATE G b g N 23 — K& EE (Arnold and Javorcik, 2009) Fu 4k
#y £ # K F (Fernandes and Paunov, 2012) k#E AW EF=F, NBHHRRAEERE,
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AEEERANEFEZN P WL XA E R4 K4 @ K& KT (Manova et al., 2015;
Desbordes and Wei, 2017), & W ## (Yasar and Paul, 2007)., % 35 4 89 % K A F
(Yasar and Paul, 2007) £ FH Z 8y &, Wi, K30 K EH 62D b oy %0 &3,
RETHEL DN, PHL2HRNEHEEEZWEET (Desbordes and Wei, 2017) # 47 5
KEXBFEFWHELATE., AREBIIEATEEZENHEL DY EFF R H N
% & & 4 (Fernandes and Paunov, 2012),

AU EXH, BRNEAATERN GO d £ RYmey Tl A, AH%E
mERAE, ELZHNENNHEASLHEEHRL; AP HEAMY RN RERAERT 2o
WHEE, ERAAXGNFTEET, XTEHEERESBITINITEER R X ERD,

HBRREHNEELED, RALREAR, REEZATUIHIIT I EN 513 KR
Y, NER LW, ATEERANENS L FEFE SR, EFFERNUREARR
B (kAR HEE, 2003), £, TEEE—FELEFE NS ERRE
W%, ERATEHAHARZL, RRAEFERR. 7 —FH, EE4RLLBELEFF
BREM AL AR E T, REERALDOL I RBRANELHATHL, FREFER
B B AEBEMARGRG RN EEXRANENBERI L. 4K F, SBEER
KRABERNSLEFEZHHELHEN, RAT=ZHZ LB NEFGEL, BAFARY
NBHERANKRESC L EFEFNYHNARBZET - RHERCBRER N, ANEIEE
W, MAEHEERRAKEFE LSV NEFENERELRH TN, FH I RE K —
BEHENL, —SHARANNFTAER AT URGLLNAE =T (BT EE, 2013; £H
MhoAn 7 AR, 20200, A2 A AT R AN ST B R A A e A PR R R By R
% A Z " (Wang and Wang, 2015; Lu et al., 2017), NE¥mEHMEH, NEHEHELR
T AL H (BHMK, 2019, Flxi (BEF, 2015, REHFRE (£ Hik
AR, 20200, DU EAARBEANEE (FrES, 20100, BRAR (£ Hik,
2019), AV EANMMENRA (BHMKEFERZ, 2018), #zh “BFAL” EFH (&
RE5%,2018) WA KT LY WAEFE, AN, SAWHEBEZRNEFRH Y HRE
FA KR EH (Lin et al., 2009), K B H (x| 0 & &, 2018), 4k B kA
(EHEMAnF M, 20200, SARHFNEE (B EKE, 2015), KDV BHRKESL (B
WHE, 2005), eI XA (FHakA oy RE, 20200, K H EIFIE (FH kA
TRz, 2018), U praH XA (KA, 2009 FEE,

ETHMXBAATEERAZ OB RAXESI L EFERFGEAAR KL
W, T—FPMARM LY ESE., £FENEHEET . BHEENEAREFTEHATES N
REWESE, ALY ESL X FRZAEERREBITNLENEH.

W, AR RE L

EFREZFFRARETMNEZNA, MEHRASLHKE, X KBEUXL LR TK
REBRHER, £FRE5ERAZZENX AR EFFRRFHRAUA, KX
BEFRAME X, £FREHNEABALE, RARET £ 5 R AT HE LT
ERETEMRAMERNL Y. ZE. AXNBTERH S 5 £ 7 X LEFEHEE K



836 Z % ¥ (F fD %23 %

K, BEHZEHN, FRARDTEFRAYmH, sEAARERBESF AT

AAFREEES AT E AL IS Y AN NSRS 2SN R
%Mﬂ%&ﬁ&,ﬁﬁﬁyﬁ%&ﬁ%%ﬁﬂﬁ%%E%ﬁé?$%%ﬁ%%%%,ﬁ

LSERFARNERZE Y H., b, RNWERE, —F @, BARAZHITES
&ﬁ%%%%ﬂﬁﬁﬁﬁ%,Hﬁ%ﬁﬂ%i?$%%ﬁ&%°%*ﬁﬁyﬁ%%m@
MR ZMEFEET TR, UERXELRNREE. b, AAXREEREH &
Wb b £ RGP, SRS LNH G T A RO AT FEENXE
BY.

MTRRNFRT W, KXAA, EPHUTZFTHERHE - FHHAR:

FE—N T MERNERT MG EFTR, AANARLEREFTETHE A A
oA G EFRZEMRR, RO RERNBER TN B b A 37 Cx £ =R
W, 2020 F 4 A, wik, BHREE (XTHREMZENE F T4 LI E K H
MAHGEL) (ATER (ELD, (EL) BPREH. Foh. TR, HA, #HEFZ A
EFRR, RS- SRIZZTHM, AP A BMEAT ZEL, HMRAEBAZ - A
W, RaMARBEF., ARERT, AEEANBERTHOHRMAL N &£ 7R EGPH
EXEE,

FoATmawxH gud, SRR ENSLYEFRGPEULT R EF L
WA E WA E AT AR, 2018 FUUk, PEREZEFEL£T H 7 EE, HFH
AmAEE*H. B, UWWTO Rk 545 5 K& EaZE %ﬁ[ﬁ@%%ﬁ%ﬂﬁ,
AREFBRAEEM, THEWEHL - FHE., AREET. BEEN W &5 %2 H
P e S U 2 - N VS S NI Sl S S ) A o Rl i N I - B ol i
AEEWE L,

FATHERSFLNF AR FEamhdb v EFEyEm. A XK S KT
HEVHITHH G aE U ERE LY EFRHPm, EXREFLRERD, HF
K, BREFTHEHXRF LA ZEdh, AT BHAZE, FEXANLTAEFELERE,
RERHAET @B ITWATRRLRE, & KT SFTHEN RS A 5h T ak A F
TWE"E. BRHLGH v AR, RELDTZ T E b oot € ok &
N tER . ARMES LA ZAE TN EEUAHEL AL 2Ry, AT FHX
BeFEEKRENR, EARSLAF. REXWGANTH, REFEEFHRETH
R
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Firm-Level Total Factor Productivity Estimation
and Its Application in International Trade
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Abstract: Total factor productivity measures firm'’s ability to transform inputs into outputs. When es-
timating productivity, simultaneous bias and sample selection bias often emerges. Traditional solutions in-
clude instrumental variable, fixed-effect and first order condition. Latest developments include proxy vari-
able approach and dynamic panel approach. With micro-data’s increasing availability and heterogeneous
firm trade theory, relationship between trade, capital flow, special economic zone and productivity and
different firms’ productivity comparison have become hotspots in trade research. In future, we should fo-
cus on input factor market reforms, Sino-US trade and economic frictions and economic and trade
structure reconstruction, and service trade liberalization’s impact on firm’s productivity.

Keywords: total factor productivity; international trade; firm heterogeneity

JEL Classification: D24, F13, F21

* Corresponding Author: Xie Enze, National School of Development, Peking University, No. 5 Yiheyuan Road, Haidi-
an District, Beijing 100871, China; Tel: 86-18516946587; E-mail: ezxie2019(@nsd. pku. edu. cn.





