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SNGETHJR HAA0 BE A O NET 48 A % H IV AR 5C R8s DT 0 I 5547 Ml 1) 45 10 A SC BE ) 22 31
SERE o M TR A T A, R SCECIERIE 5T B4 ) 18] 15 12 Oy 2002—2013 4F, 32 2008 B g il iR PE ST it tn
K2R

* 2 INES 4K E X
rE HARE HE Fr vk 2 & /ME ®AME
DVAR 451712 0. 8054 0.3170 0 1
old 451712 0. 0089 0. 0262 0 5.3954
intel 451712 0.0010 0.0618 0 8. 1964
phy 451712 24.3369 4.7466 13.2534 31. 4675
shi 451712 55.7292 5.1983 46. 5642 66. 1582

I SEE ST L

LEAEBRALER
TS SO A SR AR A ) AP R ST N R A R T e v 3 L Al T LY
B T 232 B S e, BEMERC RS Y [ U9 45 R AN 3R 3 iR . 3 3 55 (1) FIJ2 R A4 il 48 5 HI A 25 il
[i] 5 80N B A5 2R 58 (2) A T 5 i A8 i O 45 ) 1 AN AR [ S RO, 5 (3) B — 2B A5 T[] [
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TERUNL o N 3 B [ S5 SRR E , N F Bl AL 5 Ak N T8 BE /K 19 22 B0 B 2R 80 3% HL
A IE, Bl Al AN T RE S5 A 1N 101 28 % Al vl BE 7 AR B ST R TN 10 28 A AT TS A o
BT RRMERER R o BN 2R E AT RE A LR H T, Al 49 4 B3R (B 55 70 Tt
AR T —E R AR T B H, SR TR R E . A R e — T3 T AT AR 8 A 3 ST B AY ¢ 8
AR s o5 — 7 TP RE R A RN TR RS T, 95 30 1 R W RE 0 B B R AR TR, S
SCRE X e HEAT HE— 25 B B E

* 3 = N ACNEEES
& (1) (2) (3)
old x intel 0. 4677 (0. 0304) 0. 3310 (0. 0304) 0. 3478 (0. 0302)
old 0. 1183 (0. 0217) 0. 2129 (0. 0217) 0. 0732 (0. 0220)
intel 0. 2056 ***(0. 0081) 0. 1287 (0. 0083) 0. 1440 *(0. 0082)
age 0. 0070 ***(0. 0001) 0. 0089 (0. 0002)
scale 0. 0253 ***(0. 0005) 0. 0236 ***(0. 0005)
gov 0.0183(0.0150) 0.0175(0.0149)
HHI -0.0186(0.0319) -0.0294(0.0317)
il -0.0098 **(0.0017) -0.0129 *"(0.0017)
kir -0.0054(0.0043) -0.0046(0.0043)
fin 0. 0027 **(0.0011) 0. 0023 **(0. 0009)
& Hm 0.7981 **(0. 0003) 0. 9506 (0. 0045) 0.8913 “*(0.0049)
AR/ B 18] B E 3R % 7 b
L 8 451712 449107 449107
R’ 0. 0017 0.0151 0. 0285

TE A5 WO R AR AR 77

2. IRE

TR IR AE 1% 5% (10% HIKSE R, TR

Ay A 5 B o 1 0 28 R R e L AR SOR R e s i vk . 2 BRI 25 (2013) 1 3 2 S04

(2020) "B AE 5 6 TS A Al B £ T P N R, BRI
MY +0.05%(M" - M%)

- = ,shipment = 0
M5, +0.05%(M" — M)
DVAR = |1 - - V7 W= shipment = P
M7 +0.05% (M" - M° My, +0.05%(M" - M"
w1 - A O(M Mﬂ))_‘_ w,,(l _ Maw P(M M) ,shipment = M
Y Y

it

it

(10)

Hoir,0 P M Ay FE— RS 5 0 T8 5 FRA R 5, M 3R Al b [ 5 A0, M 35 4l
SEBRAN T 82 5 M 1A, M, 7R — i 52 5 vh ) 0k 1030, YO RY? 43 B 38R — i 52 5 4 lb Aim 1252 5%
Dl B S o R 2 S AT T A AR 4 SR N 4 R, R AR U A A 4 kA
AR B 0 5 20007 22 0, DA% 0 4 [ D9 4% S0 R, A T R AR 1 S8 0% A 10 S 40 X il ¢y 1 [
DA B0 R0 3 0 5402 0 P 1 45 SRR R ST, 4 BR A 1 4 T b 07 75 DA BIC 3, BT SC O iR H,
I T I
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HTAOZRUENEIRNEEZABH I

* 4 A T
& (1) (2) (3)
old x intel 0. 5370 (0. 0375) 0. 3403 **(0. 0376) 0.2413 (0. 0374)
old 0.2781 (0. 0268) 0. 2560 (0. 0268) 0. 1631 (0. 0273)
intel 0.2651 (0. 0100) 0. 1599 (0. 0102) 0. 1073 (0. 0102)
BEHRE 7 # #
w Hm 0. 7121 ***(0. 0004 ) 0.7776 ***(0. 0056) 0. 7287 ***(0.0061)
AR/ B [E] B E SHRL % b b
A 451712 449107 449107
R’ 0. 0022 0. 0086 0. 0256
3. NEMLE

N % fif BT T RS A7 A 14 A AR P TR, AR SO R 7 ik b A 9 A P A B o, A ol A et T
A g SR P A T T R A TR PR I A PR S T PR (R AR A R, 0 R Al Y
55 B A A (lp) MR R (profit) o WNFE S 55 (1) B, LA IX e 5 il A8 4 Je , 45 SRAR IR R W
BRE AN T2 A i 3 [ £ OGS Aol B 100 T P BB 0 L 3 7 A 2 35 1 O 1l A2 R AR o U, 2 i
AU 8 T8 2 ) i i — SRR BT A i A e i I — U1 00 A A R AR TR A R 1S, A
55 (2) AR (3) IR, N H 14 AR BE R4k N T3 e /K 7 9 38 E I 4R W 35 1E, A1
EW A AT BELAS At 1 [ YRR INEL R A B i o B a5 IR B Al A T BEOK P X — R bRl AE S
W R AR B B B SR O AR Ol TR AR i R A A AR T LA Ak B b N TR BE K - 1 il
Ja — WD TR A g A BB R, 566 W B B i /s — Rk B AT 1A, a3k 5 56 (4) 51 s, A
Anderson-LM £t i1 4 #l Cragg-Donald Wald-F Z¢it4g A9 45 Rk F , T HAS A9 e BUl i 17 85 T H A
oG I A AN PTG S, 1 I TR R e OR A RO, N RHE S5 2R R E, Nl S Al AT
B REK P B S BB R AR 35 N IE . 28 b T8 IR N AR MR RS R H D8R AT o

x5 WA M A I
() (2) 3) )
% o Bou B PETTY o
EHEERE EHE— W EH - TAREE
old x intel 0.3481"(0.0302) 0.3126 **(0. 0355) 0.3178 *(0. 0356) 0.4179 (0. 0439)
old 0.0704 **(0.0221) | 0.0786"(0.0251) | 0.0835"(0.0252) | 0.0568(0.0274)
intel 0. 1435 (0. 0082) 0.151377(0.0103) 0. 1538 ™"(0.0103) 0.1738 7"(0.0121)
EHEE o P Hl P Hl =
% &l 0.8914 (0. 0049) 0.9165 (0. 0057) 0. 8472 "°(0. 0055)

Anderson-LM %; it &

1600001 0. 0000 ]

Cragg-Donald 200000

Wald-F % i+ & {7.03}
AR/ B B B E S8 RL = = P b

A 449107 340609 341043 336210

R’ 0. 0286 0.0218 0.0188 0.0217

FE 4 5 PR B0 R B L

IR BB e S
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4. BRESH

80 325 L i ol R R i M ST A 5 S5 2K 2 A o T LA R 43 kg AR ) A sl 2 R O[] 2K D G il
T B R R A AL R R BE AR 7 2R A A 5 T A RS TR, o IS 1 1k e SRR R R B A I
25 NI FIN D BAL SR B BN R . 158, A ol A 48 B8 47 R PH 36 T 09 Rl
TIfE , PR IR 52 3 A 11 S8 4 1 B 5% 0 5 38 T L T 3 T i L 7 214 S 3 e B0 i 384 42,2020 5 45t
SR 202100 ) ok B X W 2 5 E BR A>T AR R . R, AR R 5 5 K Rk,
TBR S Al by T A BRSBTS A 2 R RN T AR R T T RN T R A U M b R 2
TEF N T8 RE A 00 b A8 — B 52 5 T g W0, 3Kt 2 0o A I S 1 T 0 19 285 i L 4 ok A 1 22
THEAEHEAE 77 A — 8 25 57 0 TRV, Al T AR A7 Ml 2 780 9 R[] e 236 b =2 i) 14 2 S, R AR A AR
A PR ATl , BB 1 R A T R B HL R O 15 B 45 R, AT RE A8 52 BN T RS 21k &
JE& B TE T b 4 i, S IR o A A BR A LB T A L T 55 3 ) AR R R ATl il T B 3
SN T8 R A B0 S 46 DRI 214 HE T I A 5 4 L T P 8 O 52 0 I, 08 il 4 R 228 4401 4 )
SR LG T A B R A T2 R A ol o B 24 A 07 25 57 o B, MBI IX 20 A B3, O [ 28
() E RS S5 1E R R AKCE AN BN ], th 25 S BN 113 10 A X £ oy 228 T 4 Bk A0 (8 2 20 T i o
A AN A R EE . B2 3k, 43 50k T B A7 A 14 S5 R A ) BB A T S E A 6

(1) FETFARF M BFTA . A0S B4R S (2012) 77 Pk 1 M1 3 AiE 52 (2020) V% (4 AF 5%
O7 vk B A BAR R AR 2 A0 05 S R AR A S Tl 50% il o EA M, A
W SR AR A Al o B A REAR 43 Sy T AT Ml AR A A0 A AR AR o8 P R o A 3 1 B AT
SEUEAMHT, 25 02 6 TR o i T A Al Btk AR 3k T AR B A el B R e R I R 55 3
I PR AR Al T Y B3 T, LR T 2R 6 1 AR A T A e e A MR A A A A
b 3 5 B A = R, DT N TR BE R S A UE TR, X T4 95 2l g T LA b 4 < 1 g
BRSO R TR A R AT

*) 6 H TR Ak oA &8 AT
. (1) (2)
e
E A4 FE AL
old x intel 0. 3443 (0. 0348) 0.2912(0.4431)
old 0. 3666 “(0.0779) 0. 0246(0.0299)

intel

0.0628(0.0733)

0. 1693 (0. 0097)

BHEE # # 7 #
B R 0. 9005 “*(0. 0453) 0. 8890 (0. 0056)
AN/ B R B E 3R = 5z
W AE 15611 346131
R’ 0. 0277 0. 0350

(2) ZETAFE T 5 o P AEAS T B Aol X 70 g — P 52 5 A lb AN T 52 5 A olb )i, 25 7 20 b
AR EHEE R M T Fron . R T Al LUE W 7E N E &8 A Al R oy 38 (3R 2w o
Al N T BB K P B9 1 1] 6 55 45 0, 70 T 52 B Aol RN o 0 B 5 WISk AR AL Y SR R AR
o FCAE [ PN A A B 22 LU 4260 3, B W R S 28 Mk O RRAE , 73X — J7 T, ML s A AR X T
N 153 8l J3 BAT S He e e, hn b A3 AR I 57 B Al A7 At E ) A BRSO (SR A R
S, PN B AR B B IR 2 05 80 e N TR B R B AR BE N 2 2 A B S Al
F T AT R 3 B 4 TR AR S 3
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* 7 HETARHA 7 KA W 7T
) (1) (2)
%8
— %5 P
old x intel 0. 6369 (1. 8952) 0. 4093 (0. 1346)
old - 0. 1456(0. 3426) 0.0530(0. 0540)
intel ~0.0675(0. 1302) 0.2751 (0. 0353)
BHEE % #
# K R 0.6182(0.0513) 1. 1496 ***(0. 0070)
AR/ B[R] [ E S RL e =
A A 14092 192804
R 0. 1438 0. 0974

(3) T AFATAILZERL o A5 Ak BT 2EAT ML 43 o 97 3l %% 56 R e AS o SR R ML R 3 R D A7
IIREAS IS G SRR 8 o o BR o5 Bl AR AT A5 RN 3 Ah Al N TR REOK S AL I i Al
XAl T PR B T L 3 0 i 2 A5 R 7 9 A 8 A A b B R 8 A AT L AR R A . T X —
7E 5 W IR AT BEAE T, % T 55 sl AR AT W 9 Al R 5, 01 T2 R Ty 97 sh 3, B o 2 B 2 ik Ak
4 R0 TN R B Xk A8 7 ol 9 AP AN 2 K i, BT LB A T N R RE T, N 1 2
PR JBE T T ot 55 B 4 4 ATl Aol 4 1 T A I SR AT A T RE S AR S I B . [EUR S TR
5 A AT Ml 0B A AR AT b R 3, B AT DR SRR N T8 BE B Ll 2% 1, O I A7 0% 496 ol LA

PR AR g AR TR 2 DRI B A AT RE A R Al B A (E R BE T

* 8 TR RAT b % A B R o7
) (1) (2) (3)
XE — o a e
T mEA RAREER BTAFEEA
old x intel -0.1783(0.1317) 1.1233 (0. 2785) 0.7310 (0. 0788)
old -0.0229(0.0242) 0.2633 (0. 0550) 0.3153 (0. 0857)
intel 0. 0558 (0. 0143) 0. 2541 7(0.0322) 0.2123 (0. 0158)
wHHEE # # = %] = %l
R & 0. 8943 (0. 0064 ) 0.93517(0.0104) 0. 8596 (0. 0114)
AN/ 8] B R AR P b P
A A 206428 122428 120251
R’ 0.0310 0. 0279 0. 0320

(4) FET A X o 75 84 3 X 2 0] 7Y 28 D% A R K 1 25 57, B0 4 R Ak B0 A e e o e 1%t
KAV V2% R A A A B A5 5 T A [, KT REAE N 22 % 1 42 Bk (B B B2 T 04 52 i o B9 4
FHALIE S A BT 28 57 o AR SCHR 41 2% L DX B9 AR 28 06 L 22 5% e I K (583 s i 2% 11 2 D 04 55 T THI
(22 A T I 31 AN A3 AR o P =R TR D IR BEAT A REAR I [ SR SR 9 FR

O =TS SRS BLANTR < 25 3l B 4 T Aol , B PR 2 TR A A A R £ I T £ SR ORI A R 3, 47 20, 2 U
HE LTRGBS R R (G BRI R BN T ROR AT RS T AR AR A B, SCECAE A AR
SRR, T 20 R A 3, 3 B RE TE AR (B 050 T 5 AR S AR B ol LR B A i T R A MR R T, A
JE W i R G T R MR B S N T A R R R T SE N T, 4 o P B L T A i, AR oAk
O PR 3 5 TR 85 2 AT, BRI R A 358 A 27 JRURL T A 27 i 1 3 1 24 1 3, F 2% 27 i o 3, 3 2% il i, G b o i 0,
UL B A8 A 3G, 8RB TS LR TR i

@ ZREM X EFEIL T BT AE R AL AR IR W AR AR T R 5 B b DX SRR VT AR A 5
LY 2R T TR AL R O XL AR BB HON TR I BTSRRI SR LS R
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MSETESSE AT LA B, AR TR DX AN 8 8 A e N T BE AR AT, X i 3 b il b 10 oAy B
AR HAT — 2 B LE 1) 520, vl DX — i A A R S TP R DX A N S i A RV A
N TR REAE T AR ol A Bk (E B BE Tl o 1 ST sy o i B b ok S e ) B DAL T B AE T AR
FI M DX 10 28 T A R AR R R, R EE T b AR R M DX A A O SRR, TR R AR R TR RE Y
HE AN TR AR AR B ARt i b 3l st DO PY AR X, R, A B8 A B AR
PBE S 15 2 Ty 580 B R B, 2 1000 52 5 Aol H 10 T A BRS o 7 5 A AR R4 Al 3 o RT3
— G AR W TR AR A PG AR ok U, bR R N T BE T Fi g 4 BR O (R BE 23 T A8 AT AR R
(4 % gz 1)

*9 HE TR R X 857 1
B N N
M X 3 3 X [l
old x intel 0.7310"**(0.0788) 0.0366(0.2321) ~0.8241"(0.3030)
old 0.3153 (0. 0857) 0. 1682 (0. 0682) 0.0619(0.1511)
intel 0.2123"*(0.0158) 0. 0601 (0. 0390) 0. 1564 (0. 0703)
BHEE 7 7 4 # 4
FHR 0. 8596 **(0.0114) 1.0215 (0. 0227) 1.0341 (0. 0396)
AN/ B [ SE K R £ Z b
A 1 120251 23579 9983
R? 0. 0320 0. 0628 0.0710

Ti.. HURIR

R A8 117 SC 1 BRI 3 A AT UL, AR RN 1T 2 8 Al X A oMl 4 BRAN (BB 2 T 52 me (9 AR BIL R, 0 5
B 9730 S R S AT AN A3 F H R A O AR RE AL R R BRE R R i BRI AT
W A AN T RE A e Aol s 11 ] P R4 8 1 T AL .

1. “fRge B ZRNEER

XF T ORRE AL FROR A, 1 WA R BN R Ok (1 4k T 97 2 2 s A 97 B 3 A i 1A 2 18
R RE B K R A AT R BE AR EE B, AT R T B BRI BB BE T e, N
REAC 2 7 A A VE T . AR AL A [ )9 25 R AT DL B, N TR B A As H OE m R HE TN 1 i A
H T P BRI 25 A B s 4 T, R, 36 X — AR AL B R 8, B 5 7E TR 3R N 2 i e R R &
e Al N TR BEAK T, Al R A A

DVAR,, = a, + B, old,, x phy,, + B, old,, + B; phy,, + yControls,, + u, + A, + &, (11)
intel,, = a, + B, old,, x phy, + B, old,, + B, phy, + yControls,, + u, + A, + &,, (12)

Horp, phy, o8 r A70lb ¢ ARG A RE R R AR, H 5 Ak i A 1 2% AL old,,, 1) 52 H. T
old,,, x phy,, AT L) i i 4% 46 i ] 55 2 1 “ AR RE 2" 2 R 94T M 32 B A9 N 1 22 i Ak B 52, AT AR 15F A
T RETE R A 97 3 1 AR AL R I A b g HLEI AR I ROCR . AR R A S AR A
—

55 801 I3 B AR T G 07 AT % 1 1IN 17 32 T 0, 25 18 % AR A T IX — 2855 B 1 e 1 i 4l
KN T RE IR J5 HE— 20 A R 10 [ N S8 I R 042 o, G Al B A BRAN (B BE 7 T ML, ik
T, XA (1) FREAY (12) EAT R, N FE 10 265 (1) B R B 45 5 al DL L, Aol A 11 i AL 7
5l B e ATl 1 R g AL 22 5% 0% AR B Y B8 LI, X Aol s E R PN BN R Y B2 e 25 2R 35
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1, HARE (2) 31 rp 35 28 L I00Aiolb N T RE K- ) 52 W 45 53 S 35t O I, R b mT LA BE T, 7 R fE
B B AR B RGR BT b, N S I AR B BN R S R T Al N TR R B K R R T 4R
i ARl N T RE AP DATAT RS 4 g Aioll i 11 9 B IE R A e BEAE T o PR, W LA AT i
o2 80 368 7 B A P 55 8l 0 PACRE 2R B Y Al B A TR BE K P DA TG Al G 4 R 1 65 0 T
A2 T 83X — A FAL A SEUE 2 AT 2 12— 2ok ke e, ki H, 19 2 5E

2R B ERINGER

X HRE R BEEOR UL TE AL AN TR BE R AU RE R D7 8 h e, th T TN TR RERY 4R
PRI, — e 57 3 7 B R R R 56 AL B AT LA AR B, 2R B N 1 i A AR N T RE Y I

TAEHE e 7B A BB AL R A Aol R T D P BN R R Y £, O A RN BE 4 T
Mo AL o PRI, A 2 T N R R A old,, Al BT ZEAT L H BB R R R A B sk, AL AT
B RE K Fintel ,, = 1952 IR S WX — 16 1 , SEUERE R i 40 R AR

DVAR,, = «, + B, old,, x ski, x intel,, + 3, old,, x ski, + B, old,, x intel,, +

B, ski, x intel,, + Bs old,, + By ski, + B, intel,, + yConirols,, + u, + A, + &, (13)

ENTRRER R H 45 BRI TE O0 T, 57 3 0 “ S e 8" E R 2 1 8 R A9 Bk, X0 T %%

B fd T H REAY ™ B A AT ML Al ke B — R R REALIE o AR BT SC IS i e R L, K
e Al Ok B4 55 Bl g A I B AR N TR RE Y K IR RS B A b R ¢ RO RE Y R AR, AT AT B
TR A B EE IR AR N 10 25 (3) FURY ISR E , N2l i H R
A PRI P N T BE K P =28 B A2 B, e Al B 0 T A R o 5 S R B T I Y O 1] e
HEAE T, Pl LA N A 7E N TR RERY R /R, B St i 7 SR ] e A" 2R
ALl B8 1 T P REDE R, el Ul , N T BEE— AP 3k T N 1 R e Al R AT i 0 B, DT i i T
Al A R U A 5 o3 T AL, fh e 36 E 1 A SO Hh AR H .

* 10 LA A 3
() | (2) (3)
%8 KD EE WA E
DVAR intel DVAR
old x phy 0. 0085~ (0. 0050) 0.0107 *(0. 0013)
old x ski x intel 0. 1024 (0. 0097)
old x ski 0. 0207 (0. 0062 )
old x intel 5.419177(0. 5444 )
ski x intel 0.0319 (0. 0019)
old 0.2896 (0. 1467) 0.4843°(0. 0357) -1.03297"(0.3343)
phy 0. 0009 **(0. 0002) 0. 0007 **(0. 0001 )

ski 0.0018 (0. 0003)
intel 1.6990 (0. 1107 )
EHEE = 4l = = 4l
k& 0.8661 (0. 0074) -0.0496 (0. 0018) 0.9912"(0. 0149)
A/ B TR B R R IS 7 7
W 449107 449107 449107
R 0. 0278 0.0417 0. 0293

AL BBADE R

ML, T E S5 2N EEE 5 TR R IETHIG S — R 52 020088 A4k, Hoh A0 21k
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&5 I VEAL ST , DL R S i AN T RE M R B ORT — 38 5 B R B fy , e R B8z — o 7E38T
KW B, BETR vE R A 1 2 % Aty Sfe 19 25 38, i — 28 42 O AT 100 22 8% Al B0 9 A 00 34, 2 >4 iy T
e 14 B )T XX — TR, A SO S TR B b R AT R, OO0 0 5 b A ol )2 T A SO0 R A
MSCIEJZ T B B BEAT R 06 o BTSN SRR B 50—, BARBE R N 1 e AL B2 AN W i, v [
55 8l 1 WG S8 LB AAE B W e 2% B NASCRYDF S 45 R0k A, N TR BETT LR AP N I 22 i 1l i ok
AN LLR R A i b [ ol A BRAN BB 3 T i 82 o 55 =, S Btk o A R B, R AR AL
SRAEEA Al T 57 5 il B8 AS AR A R e Aol DL R AR M X O R AR = LA
Ko % B, B N 1128 W AR JEE BN, PR AE R ™ B2 3R W AR S 0 e A A7l 1) 55 3l D L 35 Ae e 2k, X
2 3 Al A RN T R, AT AT M) 3 A ol 4 BR AP (L B 2 T M 57 B9 52 7 5 TG 50 g Y ™ 20 38 % 2 A
B AT, NI R i 95 3h 71 B B AR R i AU R IE AR A R N TR BB R M, A
T RE A SRR A 7 A M RIAL 2 A5 1R, itk — 2 UKk T 95 3 3 S RE LT BER B R 4 3 )
T, DT X Al 4 BR A (BB 2 T3t 82 49 48 T 7 A R AR R AR

ARSI TE S BRAS AT B T 3 N F 8 e A N TR RE A A BRAN (H 5 B 7T 2 [ A9 5C &, i EL X
AT 4R N T R SR BT LI, X o 2SR N B AR g A )R DR ) 4 BR AN (E 6
1+ i 1 R T I RS Bl ) AT A BOR B 3

—J7 L, EERHIE AR 8 % AL X 2 BR A (L EEHE T A2 o M LIk, Hh [ RS AR A 57 8l )
DL T 2 UF I O R, 75 B (ot e 3 B — 3R N R oK (9 57 3) g e Bk
R TS AR &, TTEE & 3P [E 25 DL BT 2 sk I R e e A3 . (H2 58 3 Y/ A T8
RE Y A2 8 , N1 28 i Ak 22 0 AT RUAE P AS 2 T B X Aol 4 BR AN B B 28 T R B 9 2 B AR T . — 2
N 3 1 A {81 368 5 A 00 57 30 9 PR RE L ™ B2 R A ATl Ak 0 N T RE ) i i, DA TR X 2 BR AN (i 5 2
THE BB ; R N TR BERME T AN D 2 AT B B, ok 1 % L1 55 8 )~ S g 2y
BRI T7 3 S AR S, X — Ui A B T e kA B (A% 0 T Az i 4R w0 IR, 3 A
28 e A I R, 245 5 N TR RE 10 ¢ 8 B IE M 75 135 T B8 )™ A X 2, I £ 3 die It 28 7 J5 UM B o
XK, 63 KA A e 2 AL A2 A T RE B A T I B

I3 —J5 T, Bl R B K R TR AN I IR AR R AR S AR ke R o HEAKE T T
S ALK, BU TR e R R i J 2 O 5 00 7 ol B SRR b T R R SR, DR A Bl o]
R A A TR I 2 R e PSS DO U Tl B i L3 B F BT o B A SO WIS R B, TR 2 AR A 55 Bl
RE 1 A R AT M, #RFF 32 BN TR RE RO IR 1) S0 o XN AL BEW] T A T BE AR B8 T A 2R A (B B
M AR Wt — 2P ] T R R BN T RERY L B . IR R, N TR REXT fE 23 Ji i ok
F8 ARURRE 52 W 2 AN 5 T B9, JE OB S I R e 2 e N TR RE AR R B T TOr A T
R PEBEAE X AR R m o N TR RE RS KRR T E RBI J1 . I BORE 45 [F#01E K
NTHERE, WERAEX — B R 1, Al BE 2 e R A ph — fE e Bk Al ih S B 5 o L S5 i bl 2
1, B AL AR R 97 2l ) ZR TR B RE L K IR i il R AL A R TR MG GE AR Hate Ok G
BT L0 0o th 2 %, L3 ot BT — A8 A BR A (RL S 23 T g e i Ab SRR

5% 3k

[1]gems. mE N T — D N DT sURW 0 [J]. dbar . &3 58 #AF5E,2020, (10) :3 - 13.

[2]Frey,C. B. ,and M. A. Oshorne. The Future of Employment: How Susceptible are Jobs to Computerisation? [ J]. Technological
Forecasting and Social Change,2017,114,(C) :254 —280.

[3]F KK, #E L. HLAF AR 2R 40 Aa] 52 e v [ 57 30 73 17 357
(10) :159 - 175.

[4]Autor,D. H. Why Are There Still So Many Jobs? The History and Future of Workplace Automation[ J]. The Journal of Economic

41

S A sl b E RE S (1] R 2 5 65T, 2020,



B OAINE AISHEFHTADZRUNESRMNESHZANZ

Perspectives,2015,29,(3) :3 —30
[5]RARFE, 0. N T8 RE s ma 0l i B3R R b X S [T ] dE e« vh 4K BE 2% ,2018 , (10) :62 - 70.
TRREE. N TR e A & RS [ )] I K 2 24 4 (3 24 SR ) L2019, (2) 188 - 96.
VR Wk A N BB B N T R A ) R I ALEL 5 s Bk A2 [ 1] db st BT LEEF ,2021, (6) :20 - 26.
JERR, EHGH, PMBE Y. FREL T = N A O I = e S5 48 T+ GOns [ T] . BUHS : 3RRE,2020, (1) :90 - 96.
JZERRUE, H M, MR — ATHRE BRI SawmRE R % YL A4 ,2022, (1) 77 - 91.
L0]7EAR X R K, B4 AT IR AR 72 45 4 T 9 REAF 58 [ 0] . db ot « v | Tl 4895 ,2015, (11) 47 - 61.
L1006, W% . N T8 R X il it b ¢ (B 4 23 T 052 e 80O B9 [T ] dE o B S 3R B R &3 0 58,2020, (10) 224 - 44,
2] B8, A8, it ATERSTEA LS5 2skME 5 T duat b E Tl 45,2020, (5) :80 - 98.
13 FAT B sk . AT ﬁ‘éxfrﬂﬂéwﬁ&%ﬂjﬁnﬁxxé%uw[ ] b WA W5 ,2022, (10) :34 -48,93.
14722550, v 18, B, R0 . N TR R AR L T ) 3 i sl 39 ol R A 5 HF 101 K B AR SR [)].
boat . B R A# 2021, (S1) 2277 - 286.
(15 TR 0 PEPh. N T g S Sl (4 SR e B 34 R AE BT e [ 0] LR « 28 DF A R B0 24,2022, (1) 1188 - 194,
[16] R 3k M. A E ik 57 8 M As Ll 5t O AR 3 ik [0 ] s =k & 35,2022, (3) @41 - 55.
[17]%%%,%%},%#.AD%%M:%‘?%T}\IHﬁﬁéﬁﬁmﬁﬁﬁxﬁij%? 5 T TR AT AR AT v [ 4 T AR U 9 4 B
[J]. dbmt . E A A2 ,2018, (6) :30 —42.
(18] RRIF. AT RefE st & v K ke ()], A% R & ,2021,(3) :1 -8
[19T FA ok F &k, ok SCRE, SEREIG. A T4 R %5 3 50 R 2k 25 5% 0 0 b 19 HL 3045 % 50 [ 0] b 5« 22 W &8 B F 9, 2017, (10)
169 — 181.
(200 1 #rdle S/ S RE , SR B8 A5 B H R 3K 2 o 11 i i 47 18 T 90— 95 194 i ) s 5 o B s AR M Gl i A5 [0 ] b
AT HRE B ,2021, (3) 1161 — 179.

[21 ] Hummels,D. ,]J. Ishii,and K. M. Yi. The Nature and Growth of Vertical Specialization in World Trade[ J]. Journal of International

[6
[7
(8
[9
[
[
[
[
[

]
]
]
]

Economics,2001,54,(1) :75 - 96.

[22]Koopman,R. ,Z. Wang, and S. J. Wei. Estimating Domestic Content in Exports When Processing Trade is Pervasive[ J]. Journal of
Development Economics,2012,99,(1) :178 - 189.

[23 ] 5k, BRaG e , X e . o [ O ] o B e A 0 55 5 28 AR LRI [0 ). JB st - 2 56 05T, 2013, (10) 1124 - 137,

[24 ] HLZE. rf'li’qulifi K A FEAG 5 :1952—2006 4R [J]. bt ot & R & 57 58,2008, (10) <17 - 31.

[25] 3 Kk, Bk 11 51 5 & P RS R R )] JUR & E5,2013,(7) 4 - 19,

[26 ] 7T/, %XXFJ},%K% HE LT 5T i 0 B TR T R Bl O —— B T SRR A A TERE (] N PR
%452 ,2020,(7) .16 - 32.

[27 ] F 4 &, AL . 97 3 4RI o0 A it 34 5 1 0 e [0 ] 2290 . P84 A 11,2013, (6) :64 - 69.

[28] Acemoglu,D. ,and P. Restrepo. Robots and Jobs: Evidence from US Labor Markets[ J]. Journal of Political Economy,2020,128,
(6):2188 —2244.

[29]Salthouse, T. A., D.Z. Hambrick. ,and K. E. Mcguthry. Shared Age-related Influences on Cognitive and Noncognitive Variables
[J]. Psychology & Aging,1998,13,(3) :486 —500.

[30 ] Mazzonna, F. , and F. Peracchi. Ageing, Cognitive Abilities and Retirement[ J]. SSRN Electronic Journal, 2012,56, (4):
691 -710.

[31]Cai,J. ,and A. Stoyanov. Population Aging and Comparative Advantage[ J]. Journal of International Economics,2016,102:1 —21.

[32] kWIS WH. AR A b B A7l 1 D g2 o [0 ] db s PR 5 5 0] 8, 2019, (8) : 1 - 15.

[33] %k [ 4, 3 Ak 57, HIR AL BIHT PR 4 15 i el fisolle o 007 B 4R T (0] bt i 48 957 ,2020, (11) <127 - 151.

(34 T8, 28 S8 (. 8 R BRSO A el $2 ol th 100 e s in (32 [0 ] bt 1 B 52 5 ) A, 2020, (11) 115 - 29.

[35 Tl sBUi, fy 395 4  O0 S Al X i b BB 4 5 T i A 5 A ol B B SEE S AT [T dE s A
5 ,2020,(6) :63 -78.

(36 ] v dx , KB B A i B Al A - e 2 4 5 PP Se B[] bt 2 SR A B, 2021, (12) 279 - 97.

[37 13 M4 VT RE A vl A5 rb I T b i ol 5030 126 A (02 ) BODR R s 7 ) R [ T ] bt i B 22 955, 2012, (5) £ 142 - 158.

(38 ] ¥ [ 4e , s Ak 57, HLIE A ) v [ il oy 1 1 Py 98 {4 T it g o [0 ] b me 57 28 %, 2020, (7) =130 — 146.

42



AR 203 E %35

The Impact of Population Aging on the Global Value Chain Upgrade

under the Condition of Artificial Intelligence

DAI Xiang', WANG Ru-xue’
(1. School of Economics, Nanjing Audit University, Nanjing, Jiangsu, 211815, China;
2. School of Business, Nanjing University, Nanjing, Jiangsu, 210008, China)
Abstract: The low-cost advantage formed by the “demographic dividend” is the key for China to embed in global value
chains and harvest the benefits of open development in the past. However, with the accelerated process of population aging,
the above advantages have gradually been lost, causing worry among theoretical and practical departments about their impact
on global value chain participation. The worry mainly stems from the decrease in the number of working-age workers and the
physical weakness of the workforce. However, the development of artificial intelligence will make the physical skills of the
labor force relatively less important in production, and make the age-appreciating skills of the labor force have a broader
“place to use” , and become a new advantage for China to participate in the global value chain.

With the deepening of population aging, the development of artificial intelligence is also constantly strengthening, and
its replacement effect on the labor force has been confirmed in many studies, which can alleviate the labor shortage caused
by population aging to a certain extent. Therefore, when discussing the impact of population aging on China’s participation
in the global value chain, if the impact of artificial intelligence is ignored, the results may have a deviation from practice,
because the negative impact of population aging on China’s participation in the global value chain is likely to be weakened
by the technological progress brought about by artificial intelligence. Furthermore, the role of artificial intelligence may go
far beyond this, mainly reflected in the fact that the application of artificial intelligence will not only make up for the
negative effects such as labor shortage caused by population aging, but also potentially bring advantages to population aging
itself. On the basis of theoretical analysis, this paper makes an empirical study. Based on the micro data of Chinese
manufacturing enterprises, the empirical test of this paper finds that China’s position in the global value chain has been
improved under the combination of population aging and artificial intelligence. The result is still valid after the robustness
test and endogeneity test. In addition, the sub sample test found that the above effects were more significant in state-owned
enterprises, processing trade enterprises, industries with high capital and technology intensity, and the eastern region. On
the basis of further distinguishing between physical factor intensive industries and age-appreciating skill factor intensive
industries, the test of the mechanism of action shows that population aging will force the industries that use more physical
factor to apply Al to a greater extent, and give full play to the age advantage of workers in the industries that use more age-
appreciating skills factor under the application of Al, which is conducive to the improvement of the division of labor in the
global value chain of relevant enterprises.

The findings in this paper not only help clarify the relationship between the population aging, artificial intelligence,
and the upgrade of global value chains, but also have important policy implications for how to grasp the new opportunities
brought by artificial intelligence, address the increasingly serious problems of China’s population aging, and maintain the
sustained momentum of climbing towards the high-end segments of the global value chain. Specifically, on the one hand, it
is necessary to dialectically understand the impact of population aging on the upgrade of the global value chain. Regarding
the population aging, it is necessary to take a dialectical view of its possible impact in combination with the development of
artificial intelligence, and find the optimal production methods and policy countermeasures suitable for this age development
stage, so as to fully exploit the new advantages that may be created by changes in the age structure. On the other hand, it
is necessary to accelerate the intelligent development of the manufacturing industry and make up for the loss of traditional
advantages brought by the aging population. Attaching importance to improving the quality of labor and age-appreciating
skills and accelerating the intelligent development of manufacturing industry is an essential way to make up for the loss of
traditional advantages and increase innovation advantages, and is also an inevitable requirement to seize the commanding
heights of the new round of global value chain division.

Key Words: population aging; artificial intelligence; global value chain upgrade; “physical” factor; “skills” factor
JEL Classification:F14, F16, F66
DOI:10. 19616/]. cnki. bmj. 2023. 03. 002

(RHERE:E #)
43



