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W RREZ — o Tl Al 78 Az 77 o 72 v o (8 FH L& AT 26 774 55, R i 24007 3 A
Tt 72 8CR B FRAE (Acemoglu F1 Restrepo, 2020b) o [A] B, Tl HL#s A AT DL &5 i A% B2 k2> T2
NS, VR ST sh T s 5 G oA 75 55 0 45 MR85 19 T4E (Frey 11 Osborne, 2017) .
TESE W T AL LS B R 803 e M L i FE e 3 1 i TR AR SR 34, B i 2 Bl AR 2
Al 7 Bk . B B PRHLES ANBEA & (IFR)SETE, A 2013 45&, 1 E Tk HLEs A A7 &7 35 54 29 L
37% W BEHE I, 2018 4R 2 IA F 649 447 B, (5 R ER AR 1Y 27%. 48 [E Z Tk M5 B geit,
Cop =, o E RS DL B T A AR 7 B RO A RO OB T B A R A 0l b 49.4%
F151.7%.
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FoARVE M, Tk P58 F 4 R Ak FEe AR % 4R A B T i, X 57 2 i 4 BB 22K Bl =2 #2 /55 (Acemoglu
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FHIE B0 37 80 Al A P 858 02 15 2 38 I H e 75 3K, I3l 57 20 & B A ) AR B 9% 2 45 S S AR B
W, T WL R FH e 388 o o] o A2 S AL ) 52 0 N ) AR 5 ¢ 2 2 AMIE 29 R 1 R AR AR AT, Tl
BLAS A FXF N T 58 A 8 52 Wil 2 15 23 U738 W 2

FAL T Tl AL AR AR FH A 28 5% 52 e 1] 85, AT SR K 22 S FE AL A6 55 sl sl 1) 5%
i), 52 X6 AL AL FH 5% 5 2 U 2 57 0 3l 3 2 o5 el i R R I O — AR Tl AL 28
NTTEAR ST sl R B B RRE FL A5 1M, 23 IR 7™ 19 55 3l oK, DTk 20 55 sl gfe ll - B AR
H T % (Acemoglu 5§, 2020; fL 55 3C5F, 2020) . SR T, WK ZHIA S Tk MLEF A AE B AR5 3 i [7)
B, A2 7= A ol A MR 2 — Aol P 3 A 48 A B BTG A ML R AR AR B 11 55 sl AT
WA A, AR R AR R RCR R T, R AR A B AT 55 1 57 3l T SR 1 A2 i 5k (Bessen,
2019; Acemoglu Fil Restrepo, 2020b); — & H 3l fk 4 A B AL 234 2E 1 AR 29755 3 i< A, andlas A
B A 5 44 T AR, BB i 067 (9 % e 2K 38 F 8¢ m (Furman Al Seamans, 2019; Acemoglu Fl
Restrepo, 2018, 2019) o W i = IA Ky Tl AL A F AT W] 26 29 55 2l (0 52 W 4778 22 5 o AT 55 D [1]
PERAR A BUEIN Ty, B A E AR TE 5 B AR W | o A2 R v HL A S 5 i R 2R 57 B e Ao A
L RNz A, MOE DL AR VRN 2R BIE S5 75 2 52 2 8 5 B 2 ) 1% 1 457 (Autor 5§, 2003;
Goos %, 2014) . 1 H AR HE 55 52 B TR e R 152 £ 75 22 5, &b 8 &k AR H2 fig 57
BIRE N B RE 57 20 T S L g O, S A Al B RE 57 3 O £ Bk 2D 23 T ]t (Graetz i
Michaels, 2018; T HH#FS, 2020)

5 eI, B SOk R F AL Tl ML AL ) X N 7 B8 AR = A 5 i o N 7 9 AR [m) R 9
7T 20 4D 60 44X, Schultz(1961) 4 Hi i FESL BT | 20 #8088 O BT AN iR Al B a0 2
NN GEARBET I EE 7 SRS F 2SN FEAAG B (220645, 2010) A J1 8 ATE BUT
X (Mincer, 1997) . A 1 BEAS KT 48 5% 18 K BRIk K (Lucas, 1988) 55 J5 Tl J& HF . Mk TH AL 5 A H
BEAI IR B, SCHREE 22 AR 2= B IA Ry, B T 05 2l 0 T SRR 77 i 5 LA, 55 Bl 3E
i s 7 AR TR T BEAR (Stokey, 1988) o Ji 5 28 55 (2019) 44 £ 8h 48 — M B A A A , SR ] o
] 5% WA T 2 5000 A 36 A 7 SR B T X RS N T AR R R B 5, R BRAR O AR 7 R R T S
RN TVEATL R H T — e300, BRI X N Ty AL s, PO BEAR 90 25 25
57 Bl 2B B T I A P 5 9 B[] S 4 L XE B2 34 (Galor Fi1 Moav, 2002)

SRAS ST 5 BT B, SCHRE 3 200 1T Tl L 3% AR F X N 7 98 AR 7K S 19 T g 5% 1), Al v oA JBE
T8 Tl AL A AR 8 N 98 A B2 T+ 30000 1 T8 L o 56 1 ok, A SCOR FH v R 50 G B O A
(CFPS) W) T 52 2 B4 , SIEUE A 36 Tl AL 2 AN FH B8N T B8 AR B8 48500, 38 o 25 46 28 ot 48 4
AN T3] 24 A AR SR A7 A A P G 56, SR FH B T [ 0 R v A 250 7 S TR A 56 4% T BIL AR, ) B AN [i) 22
F I T Tk MLAS AR 9 52 00 22 5 o A SCHY 321 BR 5T R AE T2 — J2 S Tk AL 3% AL FH 52 ) A
JVGEA A VR R, 8 A5 O IS BE K | i (37 B R 7 Ml 45 ) 700 i) S8, BB )RR Tk BIL 2%
AR5 NS BEARSR T 56 F s R 5L v B AOW 5 2 25 1 B0, 25 6 22 4 B 48 bn M 2 )2 Gk
AT RS MR PEAS 30, S0 T ok B v B R T 5 A S IR o A SO A A A HE I T« 5 Ay
IR T 5T, 5 = A BT BT 5 RS, O DU A3 SEUEAS 3 25 R 5PN, 4R
TLER 3 e AL SHLHIRL L, 287 F0 3 sk — 20 7 A, 55 Lo B S 458 JF 48 Y BUR AL
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P . S0 1, R7E 20 T2, fEREMS B ER Gk i, A4 [ R 2 HE ol AR B R kG,
B 97 Sh LR Y K, H t FURAT ST, AL AR IR 55 1 AR &R 7E 1982—2000 4 A ] 1 K
9.03% MR, B ZEBE A A 2F % F T 6.26%, Katz Fl Margo(2013 ) WLEEH] 52 47 A 3t 5 mi, 26 [ %
b 452 AR S AL A AR ZE 1920—2010 AR AIIG K 19.5%. AR 222235 S BITHE LR H 24k 5587
BRI 5 168 57 234 I 22 (8] 47 4 55 D) S I, IR 2 8 i 1) M R JE 5 i B aX — %, Al
FEAR A 2 S 280k 77 5 2% BE RN, i 4% 58 57 sh A X 5 58 57 sh ATEGE 2 1 &l B R S L5 A e
SR, PRI B ) 3 I AR 4 7 R T 9 SR B 5 (Acemoglu, 1998) .

21 e DIk, FAE B2 IR 42 88 5 0 2 15 RE T I B TR B A o) SR I S A, AR SR
FFRRE R AA B BhHEVE F o Bessen(2015) & 3K, F s B4 R FHAE 7546 B3 BRS¢ ply 1K 4% B ) B0 4
BESTAT 55, 38 AL 670 Ry B B B 55 5 F AR AT 55 0 Autor(2015)IAH, A h b AR IFAE — @ B X o5
Bl XU T A S AR WS B 555 3h BAME B A, {H K B A 23 38 0 i B R, ]
T ARk A ST TN TR B S S IR LA BEAE A Sh b1 5t F AR A7 . SV i il v R 2 LU
F Bk ok 2 BERRAE, (FU2 I 3E BT A 4T 45 th AL a8 PRI T 80 2 20 B AL 25 e A, 76 BE 88T 55 1R 155 3
AT R 25 W] 8 B/, X oK 95 B KA 5 AL

= 9000
#r BME R RE 71 (Acemoglu Fil Restrepo, 2020a) . ;‘; 7500 | R o
URRTEEINTS R ETE SN = R RS o
e, T 2 040 5 R ) PR G, RO Tl L 4500 ¢ -
2R R HOE 73R S A h A R 3000 Py
Ko B 1R T A T AL B A R 1500 pgeligl
HHE TN R&D WFFE N b3 B A S KL, Tl ’ 0 z(l)o 4(;0 6(;0 800
BLAS R KT 15998 A OB 2 ] TALHLBAREE (8/75)0
B TE A0 5, Tl L A 1T e M1 gRsEILIEARES

o R&DHHEARBBIELE
BIEC Rz L2 Y TrARER

g B R, — 7 i, Tl MLAs AL FH 2 5 80Tk AR 7= 2R X A T B8 AR 55 SR B4 s 55— i,
57 L 25 T i T AL S AN R AR 7 A 45 Y e oK, ol N I AR B A A 55
REZKF, DT B AT e AL ER B Th 8T 57 Bl i i o 56 1, A SCHE R 1 2 Tl A3 AN R A7 FE
N1 BEASE TR

A HLEE AR AL 23 %F N T BEA K3 ) B 42 BOK 38 23 38 2ok 42 w5 28 77 2800 Jr UHg i
A, BRI HE N G AREBE A ZBCRRIA A Tl AL A A B A A PR ik 2 55 shlle A0 46, (5.
A AT A BEAIL A% A0 FH AT 38 5k B o A 7= 30 n = o, 4 1 I R A 800 ) 17 T SE e . Tk L
i AR 09 A 77 228 TR0 T A5 B R I AFFEUESE o Graetz il Michaels(2018) 5 F 1993—2007 4
17 A E R4l 5347 B, DL a7 TAE/NS i Tl AL AN B0 A s ML A % B, SEE R 50 & B0
MLAS N B R4 5 1% 8515 & 57 sl A 7= AR T 0.36%. Acemoglu Fll Restrepo(2020b) i i #4 & 4T
5 BEARLIR S HL A AN AN 57 sl gl i 52w, & AL AR N AR 55 3l il AT 2 42 77 jliAS, £ i 444
A PP RORER T, JEAMEE AL AR 7 5 R Al 5 2% o Acemoglu 45 (2020) 5 T 12 [ il 2 Ml £ix i %%
it ) SEUEF 5T & R, Aol 3l ok 8 A LA AN S 5 A4 77 AT A fif 4 B AR 7 R AR T 2.4%., MOt R ER
(2020) 51 ABL A A B REASE 00 FAE M AT o 40 AT 55 155 A8, 455 A0 H Vit R0 25 ] 25080 109 SR A 59
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O, HLER AR AR T 2 B R A A, 9L b, Y AT 250 N TR R B 1E 2 A s kAR 1
— R B, [ R R BTN TR RER A 7 R A A2 #E A (Aghion 5%, 2017; BRE RS, 2019)

IE 2 Tl ALEs AR 2 iE A SG K, PR ) B8 AR K- 2545 242 T, Schultz(1961)
IR, N1 AR R T8 57 sh R RE | 4 68 040 AR 1 e 35, i ol fa FE 45 9% L 0 39 AL 335 1)1 45
T 2T DUAR T N 1 B8 AR Ko BT N7 BEA S T SR R T 45 R 7 BB, T A L8 45 BT AR T U
Ao MRHE AR IR EHE, HAT YU ASE BT, FEA S Z WA T AR AR MRIEEE S
TR s, 78 2013—2019 4F 3R], o 3 s RN AT SRR A RS 67.84%, Hirh 208 ORI AR TH 2%
T A 10.57% TR 11.66%, BE 7 O 2% S LU 6.90% 3K % 8.82%. JH niZE 4
(2019) 35 [ 52 B2 WSO I8 2 B0 i T 55 2 B, ARl A 7 e 4t T 25 b R il R MR A BS I, E
WS AR NI GEARTLR B, 5 Tl AL g8 AR 9K S s AR BT, 23 4208 55 2 #5632l A
TS GEARBE G FeT e, AR SCHE B 22 L AL g8 A FH AT LA o e A8 Ky =0 1k A ) %%
AT

— 7 T, M B bR vfE AL 41 21 (1SO) i a2 X, Tk ML#s AJ& 48— ml [ sh4& il | v] 84 g 2 |
A [ 2 s nT A 3h R T Tk A s b 2 B M2 U T . HiZ e ORI HLgs A B4 A 3)
b v, REAE 1057 S P T R 422 B 2ke TR S I OL T AR is A B A AR 2 Tl AT 55, ixX 4L
45 414 B A W] 7 A2 1 R AT G R 5 o B RV AL, I R WL A ) TR A R 45, S b, X
— L C B Autor F7FE K M. Autor 55 (2003) 44 A2 77 AT 55 4] 43S i FLTF TS RIS AR R
LT AR B HUA Y, A58 R T LR A AL S B AR LT LR 55 3 PR R i, o
SARE AN BUE 55 Qnid s . AN/ 2 NN M SEUE P 7 TH 3 0E T B ik AR 5
B AT LAY 5 47 (Goos 4§, 2014; Frey £l Osborne, 2017) . |1 AT 1, Tl HL#8 AN FRE AL #1L
S5 5y b 67, i X AE B BE 55 SRR R .

oy —J7 1, Tl HLgs AR A 2 i A TR Z AR H LR 57 3 i 47 . 2020 4F 2 25 H, AJJ %R
FESORBERS S T W B8 B RS T RES w2 kA AR S TR ST Tl B M
TAERBEARNG BB TR AN G, RIS 5 O 3855 3 i< 47, Hax 2887 K
fLRZ)E TR AL, IEAENAR, N TR GEHOR A H R ] PR Ak, 23 Tl A= 77 3R 45 i 52 7%
TR 4t v, R OB B 07 308 7 T K I N T AR A RE AT . Acemoglu FiT Restrepo(2018) 7E4E:
55 IR JE Rty 1B 55 Bl b A0 9 [ S Ak 5 00 3 B P 2B Ak, 38 A R TR A R T B R g A 3 1Y
B0 T 7 DR S B R ST Bl . MO SR (2020) 9 79 35 11T 55 A5 280 4 3ok R 5 vl [ 4 40 )23 1 08 1y 28
5 43 B [ AR 2R Y, N T R R R B 19 87 57 20 5 Aor B A R T 48 m s e BB 57 2O, I 0 A
TR G o He T, A SCHE B 32 Tl HLAR AR 2 B AR BLAL 57 3h B A7, 2R 3R H
55 25 o7, I8 51 & 55 Bl A B e Bl AN A K47t

JUE N T RRHAR AT LB 7 7 M e T2, (R 2 i AN ] 7=l 22 28 BRI iF & e ) 2 53
B, FEORE LS A FH AT 5, AR 4 TFR 83150, 2018 4F o [ 1 38 b Tl HLES A A7 &
B AAT Ml 5 LR A 80.73%, 2 E FIRL2EF TR AL S 0.56%, & W BB B Tl AL g A0 24
FE M ST, Tk LS N R 20 585 7 b A 7= S b A g, 275 B M AR AN
REARS, 05 =l 5 5 =7l = i (] AR R B AR OGRS 51 & 58 =7 Ml AR 55 ol e
S, B S5 R A =l T ] ) e #(Ngai Fil Pissarides, 2007; F A% FE L, 2018)
FRHLE (2019) 38 1 44 £ 22350 1] — e A A 50 O R AICE RS0 5 IR 58 N T e X 7l 25 4 1 52
ma, & B ER T a3l 5 MR 5l ™ O RN OG5l 4 AA A Ak H 9 2l N TR R N K Y
AR R I R, 5 ) 2 ol v N T3 A N L B TR, DN TR i e e 4 20 7 ol 45 ) 3 Al 55l
Ty R ) 2 W) 2 & . Autor 1 Salomons(2018) 3T £ H 4 /04T ML IR AU 2 56 WF s = W, A 3)

e 64 o
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AR TE B ARAA T 55 3h 19 [R] I, 234 sl Ak 7= 2 3R o) SCHRA 7ol 300 sl 9412 20 L 7= o 38, 30 77 5
AR R AR By, e F S A SR 1A =l T AR

F0 b, 7l 2 R B R TGRS X N T SRR R 1 T oK o AR S (R 97 s AR ),
2018 AR5 =l e Iy AT R B AR TR RS R g AR B R DL A D Al L R A s, (AU
18.9%; T 26 = 7k vh A Rl BkA W 58 AN B AR Bl 550 20 A Mk i AR Je D= 2 sl L 50 4 331
9 40.6%.45.8%.46.9% I AT, 25 == AH XSS b i N T BEAR T oR R . — O T A B
i 254 5 Y, 57 ke AR A ;7= S0 T 1 B 3 i Ay el 1], N D AR B W 25 b 2 38 ;o5 —
T, 77l 285 AL 5 AN 5 e 1 Rl B 6 1 22, HE T 804 7= 86 TR A ) AT SR K, 97 sh 3R A L
BB AL 2 th 2 4 338 hin IR A SCAN PN B, 2014) o T 1k, A SCHE HBE 42 Tk AL #s A nl LU
3 1 3 Bl Ml 25 4 e BT AR N T AR KR T

= R SHAREIE

() FEA B 5 B AR R
L. A SR A TOUAN AR B840 o T A 3 2 oy [k 2Bk 2 il A vt 1 b 6 K g 38 0
(CFPS) 846 Pe, s PE g it T b [ 25 M8 (L BRI M RKE A M A g 00, Horp
2010 4 HEL R £, JF HARHE T 2012 42014 4 2016 4F F1 2018 4F Xof £& 1 ¢ 2 1) 1% 2238 5 ) A
BHE o A SCIE A VT A5 A 562 G B | 0 B A8 it L S R B R AR AR, JEARAE 8 669 AN K EERY 5 AF Pl
AR, BTS2 43 345 FEAS,
2. Tk HL#s NEHE T E PR bl as ANBEA 2 (IFR), IFR M8 T 70 24~ K 405017 b A i
M ML ANBCREHE o (2 IFR AT 5 B R & T 40 B hn A — 3, H IFR 4245y o [ Tl AL
i NAT Mk 22 80Ch il 3l 48 5347 M, A AR SO 121 35 v 45 (2020) FlE GBS (2020) 1Y R, 1%
IFR 77055 [ R 48 55 47l DU i 7] 3545 2006—2018 4F- 15 /il it b 4 4347 Ml B4
3. Hb DXCRAAE RS 24045 GDP AR BRI A A 2 B N ER S, B R IR T K 5
TR P s A E R TR )
(=) s B R TR I
Sk 6 T AILES AN A N 7 5 AR B2 T RI0NE , AR SO O AR A7 44 Fe i1 S 45500 T A A 7
Y., = ay+Bone, + LMy, + 80 Ziy, + vy X, + th, + Vo, + i (1)
Horp, TR ios ot 2 IR H I K BERAEDY, Y, RN FKBEN 1 GEA KN, ne, g Tl AL AL FHZK
Vo, M ARRHILT AL 5, Z, 02 B S e A ) S0 170 45 1) 25 S ) 2, X, 2 F o DXCARR I A ol 1 45 ) 22 2 )
i, 1o, N G SE RN I, vo, R A BN I, £, 1 BB HL 1% 22 301
R g Tl WL A FH 52 0 N 3 58 AR K- B WA K | A6 A5 77 ol 45 ) e 71 S5 A S L
il A< S [ Bk SR FH A2 B350 (0] A R0 o A 3800 T 3 i SEUE A 56 o A2 B3 R IS RS A T B R
Y, =a, +Bne,+{ M, +nM,, xne,+8, Z,+y, X, +u, +v, +&,, (2)
Horb ) My, X ne, 2 n LA 55 Tk L5 AR FH K19 28 B3, > 58 B30 (0] U5 28 B0 1o i 35
o 1 I, 1Z A8 LR
i 6 J] 3 4 4 (2019) 1Y BB, AR SCR EE AR wh A 000 AR A .
M, = a,+Bone, + 6, Z, +v, Xy + Uy, + vy + £ (3)
Y = @ +Bne, + 8, Zy + v, X+ 1ty + V5, + 5 (4)
Horr, (3) A 50 Tl AL A% AR FH R BIL I A2 1 i 52, (4) AT (D) G BRALH A &8 . 4561

BRI S (2014) (58T P A AOSAG B W, B I AP IR D o, R (1) AP g I,
e 65 o
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0 25 D 2 S AG 55, 75 D0 3R I Tl AL s A6 A B AK P AN AAAE 352 e . T 58 — 2P e HG L
il A5 H, DT RHL A% 9 T A RO T 1 DA — 0 45 SR A R AT U9 45 S i 5 B0 gt T AL AR i [A)
L, R R (D) g A (3) 2 g, B P, 5 — B3, WL ALHI oL, /5 =& 20—
A3, WERH Bootstrap ik B H, < £, = 0, #7 45 48 J5U R B WAZ LI T, & WA T . #RK,
i3 HE AR AL A2 1 (4) 2P 8,5 (1) 2 B X VN, 1t — 28 S0t Tl AL &% AR F R A 5%
AT 145 M) 2 15 R AL AR AR B34

(=) BRI S fRhr it

1 N BEAIKN o ZZ R4 BEE(2016), AT HEAIKF-A] AR FEIR AL B Al BCF L TAE L 5
S5 7 T 20 RRER 0 2R BE - YA B PEAR 93 heall i, H LIS E il B P AR R K L
BB F heal2 P EARTE R . BLAZUE VAR IE V3432 ZUE R educl FRAE, H LLSERE i h 2%
I3 B VA b KBS B educ2 R ARFE bR . TAEZ 50 R R BE - 34 TARAERR workl FE 42, H UK EEH
TAE# L 10 48 ANE5 L work2 R ARAE &, AN, A SCH B R EE N B TAE S FHIE &L, LACRE N
SR ARAFAT BB SR SF ORI prom V5 N1 B A KFREARE 5

2. TAlLHLES Ao 5% Acemoglu £l Restrepo(2020b) (19 J2 %, MK H5 I 4 i 44T L WL A N B 15 K
5585 b DX A A7 Mk 57 Bl gl 453 AU 5345 b DX T ML AL 2§ AR B ZKSF-, 4 20000 Bk 7™ AR AR £6 X AL
e NP A 52 e, DT VA % S B AS () i DX Tk AL A FH 7K o Tl AL A8 7K ne, 14 0 55
AN e, =3, 0,rap,, Horbvijoo 3 51375 M DX AT 0, o A0SR I, A SCOHE B A E R
2005 45, 9, A i W IX AT AE e B A3 A, rap R B T HLES NB B, rap AN
rap, = (m,—m;,) /1, — gum, [ L, FoHm, FKos TP AL N5, 1,0 7 AT I N5, g ARER
B IR, B (A LA 2005 4F S FE IR ok A2 72 1 T Mg d5 E0r- . A, S 13K
SRR S R, A SR 2 BB A (2020), DL b MLAS A A7 & 8 4 22 24 145 2 ML A A ZKF- 1Y
BACIEAT ne2. I H R MG — 0 Tl AILAF A FH 7KV Dne 43 A Bl A5 e (835 5 R4

3. CRAR R AL AR FHXE N 7 BEA K 10 52 i w] BEAA A8 N A PR I, & e, N 0%
AR K V- 5 e 1 b DX R T AR S LA N BRI & 5 0, AT 5 B0 3 AT RE A AE L) AR G
F FOWR, R TR AT RE A TR N 7 B8 AR KV A7 7 F B 5 e 1 72 i, (ELAT M DA 5 4 i o st T 2 g
B R P, v b AL A R i A T 00 4 B B, 7T R PRI A B8 8 A 5 28 B0 5 1y ok AN A 8 T
FEUAEAE R 25, AL, AR SR A T HL AR 5 W J7 3, R BRGS0 T E AR 6, DUSA] gk b A
PR A= el T 5 R A A T D ik . T AR S AT A0 R : (D% Acemoglu il Restrepo(2020b) | T
AR FNHESE(2020), A SCLAZ VR JE W L PG Bah A1) | i1 A SR VG BF 55 5 o [ ol HL e A% FE AR 1k
B AEARL I 52 [ A - 34 R B I 1) Tk MLAs N85 26, 115345 b X T AL 2% A0 FH KA T B
A TR R HL S B E R A Fap, = X, [(my —mug,) g, = 8w, [, 115, Ferb
TR CEER, W T HA Fne_world, = Y, 9,,7ap,. HIE 2 75, hE5Z W B i
I By R0 A5 P BF A [ SR AL AR B R 4 . BT A [ 5 Tl AL AS 32 Hh [ 4 U R R Y
W 452 557, PRI a2 T EL AR f 0 R AR AR P AR o ()R IR AR R AILES A OB IO, DGR A AR (S
AT K T3 T AR B T 3 A S T AR, TR I A b DO % B 5 O Tl LA R K
Z I AEAE B VI CHE o 5 1 R B, 425 b KOG A8 I Bl 2 A AR D 1, AR 2352 N T BEAIKF 1 52
PRt AR SC LA T A B G G S8 K B A 6 B %5 BE (ne_optica)VE R 03— T BB 5, Ab, itk
— AR T EAR BNV, ne_world R ne_optical Y% F53 fg — .

4. PLH A5, (1D ZEE NI income, VAZRBE SRS FBE BN BRI E Nl A
income VE MK I WA G K ALHI BB 57, (2) 2 T NFATEE B KL admin FJE A SR <1 47

. 66 .
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agric T P BLAT O 0 P sk = S A I ——

AEH ML ALY 885 A2 3 2, S 6 36 Tl AL #% %ﬂ; 500 © . £H —e— A%

IR S 06 N 1 95 A 7K f 6 Ao T L) Aoy T mE

AT RS G TR B (10 Bl s g e |
Al 16 31 Sy i HLRY 4 47 % 22, 43 9 DL R 0 F e
LB 7 WA T 3 admin P75 M 1o ;%
oA 7 agri M 9 LIS B 47 4 0, DA ) . . .

S e 41 A0 B o TR LA AR B0 455 (3) X e e

PSR struo LI DXCHE =0l 5 58 =7k
BEINMEL 22 LU stru V5 D K587 45 Fa 2 U AL A

MR

5. REEFFE R AR |, (D) RBEFBER age, UUFFEFER SRS BB LE R, (KK
B W male, DL EE T B ANECS BB B i . (3) FEELELS 5 L6 marriage, DR BEXENS A
BE BB LR, (4) FBEFTFE L urban, L5 RE S 75 H 76 R 1, U0 1. 2 KRR 0. (5)
FEAE 515 DL house, DA K BE & B 58 A E &, B R 1.EH 0, (6) 5 EE B Y7 - il 52
hex FELE S eex, LAGRBE B2 Y7 (Rl 3 Hh R0 F S A 4k

6. ML XA P i AR B (D255 KB IKF Ipgd, 2057 18 K5 R i A K42 5, 384 i~ 1Ak
X HH BE B AL I T N BEAR K, DL XY GDP it 8GR AE 1 X 4 55 & K. (2)41h
PEMAFBE fdi, ARG H 0 9 K BB N 1 B AR5 5K, $& N 1 B AKF o LA B 24 5%
MY GDP Z W R AN ARATE B o ()W RN RIE rde, BIF & 1% SlB AR %6 N 1 B8 AT 5K
T, AF & 2 3% N S 5 GDP 22 L R AEWF & 5 ABRJE

M. SKIER 38 45 R 57T

B2 FEERTIUNBIAZELELES

(—)FEHERNIE

1R T DAL AR A AR TR0 1) B [ 2528, Hoh 3 (1) —511(2) .31 (3)—
F1(4) 51 (5)—31(6) 7 5IAS 56 Tl AL s A FH X 5 £t BRI S il 2805 Fn T AR 2255 1Y 52 i, 471
(1).51(3) BN (5) AR AFE S A 5, 51(2) 51(4) B (6) I A4 il A8 i, 25 B, I A4 il A%
Ji R 1R, Tk HLgs A RlE 2B 0 1% A 5 5 35 PR 56, 22 B Tl AIL#% AR FH ol el
R BE AR FAR O I SRR EE A TAE S W AR B, BI Tk L as AN BE AR 2F N J7 B8 A K P 42
T, BB 1 75 3] 5k

*1 EHEEALR

(Dheall (2)heall (3)educl (4)educl (5)workl (6)workl

ne 0.0307°(0.002) | 0.0367°(0.003) | 0.0097°(0.002) | 0.0097°(0.002) | 0.37177(0.032) | 0.520"7(0.039)
income 0.003(0.081) 0.21977(0.077) 4.330""(1.330)
admin 0.04677(0.007) 0.03277(0.005) 2.05577(0.109)

agri 0.002(0.004) —0.005"(0.002) 2.61277°(0.058)

stru 0.010(0.013) 0.023"(0.009) 0.223(0.207)

R AR = ESE = HeE il ]

R 0.242 0.247 0.013 0.023 0.052 0.108

A 43 345 43 345 43 345 43345 43345 43345

TE: 355 PR BRI RIERE, " I FORAE 10%.5% 1% B HEKP F 3, 3 LIRS 8 4 [R] el 42 1 5 B RIAR003 T 5 550

N, RS,
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BL AR 5 1 (0] U9 2R 8500 28 PR Ay ] BE AR AT 5 T . R BE NI AR K] DR i R IE R
PG TAE L3R B, E X (g BRI 508 1 5 T A S 385 A7 JBC/ES R i) o7 345 M o) £t R tR: 1 L L At 28
B TARL I A W3 E W0, A, ARl < AL IS 1) T B 6l B F 7k - 32 7, H AT LU
TAEZ R o H X 77 b 48 b 5 0 T SRt 2 KR T B B AE A

()RR 55

R A O 1] U 45 SR AR, AT 38 O R e bR AR A A TR AR R A B . B, DASKBE AR fE R
K UL B NBE & H heal2 354 heall, DL GEBE s 2 g S DL B KB i L educ2 B4 educl, LI BE
T AE# T 10 4F DL B ABE 5 HE work2 B4 work1, I HL A FRE R 5% J& 75 AR A9 T BUE BEHR 45 ol b
REFRE Tt prom 1E R it N T BEAIK -0 55 —Fa bR o 28 2 $EAEE e A 7 BEAS KT 48 05 1 £ ik
PERT IS5 3 . B WoR, R4 N 1A KO BE bR br e, Tk AL as AR FATS SR AT DA S 28 M K
JoE it BRE AR OO0 R B T it 2R KO, (B AR 2R 90 ok RO 0 5 o T AL A N 4 8 1 X
FBE L 5L B AT B R HR 55 B R SR GO T AE TR A DRk, 60 [T 09 255245 B EPIE .

F2 REUERR (—) . BRANERKFER
(Dheal2 (2)educ2 (3)work2 (4)prom
ne 0.05077(0.010) 0.07177(0.016) 0.001(0.002) 0.009"(0.003)
P A ikl Eeil| Eeil| £l
R 0.232 0.105 0.182 0.051
AR 43 345 43345 43345 43 345

F T A 2 ] 05 A Tk LA N K2 DL T ML N 22 25 5 0 3, e A i 25 5 55
(2020) A, SR T AL i A A7 2k 85 46 H 2 2 DA | DN 88 107 T 7K F, BRI AR A5 ne2. it
G, 2 R EIHL A A K I A — Bk, W& — 06 7 Tk Rz 28 N W R, X A 7 B AR IR
B 52 W) ] BE A7 7E — a2 Wi JE 1 (FL R SCER, 2020), BRI R A J5 — A ML AR 7K SF Dre 76 R 55—
BACE R TR S0 . 6 3 2B TR R T AILAF AN KT BE o 48 i A AR ek A e 2 2R, b 3]
(1)—=51(3)K F ne2 4t ne, 51 (4)—51(6) K [ Dne 4t ne, 455 W, 76 K A 0 B Tk HLAS
NN FHZKAE G , AT SR AE 1% 1 30 2 14 7K P b 1E [ 5% i 5 2 fidt R 00 Rl 80 A TAE &5, B
T Je — 91 Tl HL ks A FH K P BB 35 A SR e N T B AR T, |y R WY, Tl AL A FH Y
N 1B ATKE 4 T+ 8800 25 e R e, HA RN A AE — 8 i Je P o

F3 REMRRE (Z) BRI UNIZANAKFER

(1heall (2)educl (3)workl (4)heall (5)educl (6)workl
ne 0.009"7(0.001) 0.003"°(0.001) 0.0957°(0.008) 0.034(0.002) 0.010"°(0.002) 0.260"°(0.027)
P A B il il il il eyl eyl
R 0.248 0.024 0.107 0.249 0.025 0.105
FEA 43 345 43345 43345 43 345 43 345 43 345

AR B 1 32 B X AOUL G SR T, M WL 2 A B8N T B AR T RGN A s DR A Tl =

TS 7 ML, A i — 20 PRSP E R 36 o O I, AR SR N T B AR 45 4 i G A i B Ol 3 55 4
2018) i B2 LA b2 D agoll o FE LA BT e N B ol BS54 o B s DX 2 TR 7 BEA S B 781X
JETE A BT IA ML X 55K Ipgd SNSHARTT L fdi W BEA SR rde S5 HI AL BEAD, 8 1

@ RTRE Rk, DR 2 BRI S R, WIE S LR .
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INAML X S eex FERST TAE ST hex, HoR 30 SO AN BOR 2 9% 3R AL, PRy TAESCH
DA B4 I 2 7 DA S R A, T 2006—2018 AF 7 [ 31 A4l IX. 1 AR A5 40 108 1 7 e fe 1k 4G 560 45
R 40 BE W, XX Ty BEASK 1) = Fp BE R BRI, TV ALEF A HIS A 7R .35 1
A R, A e WY A S At DXRE AR 2 ), T ML AT 9 N 0 B A 38 T B BATS SR A7 A

x4 REULE (=) . BRBRKEEHEAR

(D) ANITBEAGE R AR AL Q)FH L sl H GIBFR AR fiH
ne 0.077"7(0.012) 0.975(0.177) 0.053°(0.030)
A i Etil] it
R 0.801 0.907 0.768
R 403 403 403

SRIE, S5 A AT MR AR 1R AT A 1 A 6 45 RS REERE (M) . BRTLEEER

Ao w1 TAT M Z 15 bR B R X B =, A O ENRAHEE | AL
L ATl B A2 A B A I 2 BB 2 A B/ L ne 0.0447(0.017) 0.0006"(0.0003)
BERAT AL A T RAKE . Pl RT3 R e i -
IKE Ipgd VI Tl 886 7 8 %ok $ i ik, T r 0.517 0777
b5 = E DL 2005 4F R B 409 R Tl A AR 195 195

AT A T BT, AT 2 T A GEARAE R fdi AT B GRBE rde (i OTIEANAS . R T
2006—2018 £F 15 > il 3 b AT Ml 1 AR Z 4 1 1] 0 45 28 W36 5. B o, 78 ATl 2 e A Z
Ja, Tl HLgs AR FHARE B AL R0 & A B 24 B A& A B 7 Ee B0, $5 b mr D1 5 o [
SERTP Y it

(=) N AT 5

Ry e R T AL i A FH R T3 9 A B8 45 0 A7 7 04 9 AR T R, A SR T2 U0 e 0 L T 7
Rt ) B R VG RFAE P X R HL AR B B R B Y W K OF ne_world FOGAS % RE
ne_optical YE 2N ne W T HAS &, I I HI W By Bedpe /D —ofe e fliih . 46 6 3 1 TR AS & ] 5 45
H 31 (1)—51(3) Lk ne_world } T.HAE 5, 511 (4)—31(6) LA ne_optical 1 T.HAF 5, Kleibergen-
Paap Waldrk F it 76 LA ne_world Fll ne_optical i 1. H7% 1 i 4351 R 22 791.26 Fl 367.66, YA
of Hilm FUE, AT ORIEA AR S T RAS B ), 55— BB A 3R, ne_world 1 ne_optical ¥t ne 17
TR F E W, T EA G RIHE R ER, MU ne world Jy T BAR wAF, Tk AL AN AT B 3%
TE 1) 5 W) 52 g it BREAR L B A 38 E RN TAR 55 24 LA ne_optical 2 T.HAZ G}, Tl AL AALXF
fEERRRAR LA TAE L 50 R B 25 R R, WX SR RE B R A B2 . AR SGR IR T2 A8
A RRAEAE AR, (HR 2 T HAR S5 DL R 2 2 R fil e A 30 25 S 1 — S5t T A e KRR B L
RES AT HEPE

*6 ITETEMHER

(1heall (2)educl (3)workl (4)heall (5)educl (6)workl
ne 0.05277(0.003) | 0.0137(0.002) | 0.54877(0.046) | 0.0657(0.027) -0.020(0.015) 1.08677(0.387)
P AR ] ] eyl £yl £l £l
R 0.246 0.023 0.108 0.244 0.105 0.103
AR 43345 43345 43 345 43 345 43 345 43 345

e S— B BERIE T, ne_world il ne_optical W) Z AU BARHER S5 7.11877(0.047)F1 0.1777(0.009)

e 69 o



MPZRE 20201 EE o B

A ESUHRE

TEAN SRR, Tl HL#s AR F A R T A2 N 7 58 A K38 T, R4 5% — 45 5 ] JE 1 1)
W7 i 3 2 BT R W, Tk HLEs AR AL R AR iF R 2 W ARG, AT A5 & 55 3 i) o7 B, iR g
8 Bl 7= b 25 A 5 R sh N R AR B AT ] i R FH 32 5301 [ U 801w A 35500 A 56 9%, 3 2
55 Tl MLER AR R AR 32E N B2 AR 7K S 32 T A G | i 57 B8 25 0 77 Ml 45 g 2 80 25 A% 2 AL

()W A G AL A6 46

2T R T LLZEE N LS B AU AR KAILHI R S0 45 2R . 1 8, th 28 B3Il A 45 5%
ATN, 24 DU FEIR O SE R80T RAE NI A KB, 28 B I nexincome L | I 2 MR 5, R W
FBENIWCA B, Tl LA A0 B 1] 408 1 il R BRI 2l 3 A Al 807 /K P-4 7, B A2 HL I
X TAEG IR M AN 3. R, B A A RO A 36 9 81 (4) AT A1, T AILES AR 3 4 i T R EN
PG, M2 1 2550 kS8 G AN S & A ) T s Bl B0m AR R TAE &5, JF HSE
LTt BRI 52 ) AN I 2, (BTSSR AEAE IE [l VR FH, |R ISR W Tk LA A 7 FH AT 3 s 38 5% g 32
WA TR AR HE N TR A KT, A1, Bootstrap #5625 5 #E— UL L T ol HLas A FH e
NIVEARFETHA WA SE KA AR . 30 (5) =3 () S5 5 mT 50, 24 M (D) 2 BB 5 e A1k
NAZ % income Ji, Tl HLs AR HIZKF-%F BEAil 280 A0 AR 2 56 1 (0] 051 32 B8 B 15, 3R 9 ik
BLASE AR X N T GEA K B 7 A B 5 i A — 3850 R U5 T 28 e N WS A R 38

KT ESYHERE: YN IERLE

(1)heall (2)educl (3)workl (4)income (5)heall (6)educl (7)workl
ne 0.0347" 0.002 0.515™ 0.003™" 0.036"" 0.010™ 0.533""
(0.003) (0.003) (0.046) (0.0003) (0.003) (0.002) (0.038)
income -0.190 -0.284" 4.031"
(0.135) (0.115) (1.933)
nexincome 0.064" 0.168™" 0.100
(0.033) (0.047) (0.560)
42340 0.0013™ 0.008™" 0.022""
(0.0003) (0.001) (0.004)
R il bl eyl il bl i et
R 0.247 0.026 0.108 0.222 0.247 0.023 0.108
FEAS 43 345 43345 43345 43 345 43345 43345 43345

T2 81 (1) =50 (3) N A I V= 75 P IS I 45 24, 511 (4)—510 (7) 2 " A 3087 7 kAT S 4 2R, 3 HLA (4) S Il U= 5 e (3) S A 245

2, 5(5)=50(7) 24 IR T (4) AT A5, [0 A H A 30355 8 Bootsrap ATSR4ASH, % 8—4 10 4ildl,

(=) b o B AL A G 360

F 8 BT LIRS AT BUE BB {67 AL A A2 B A B 7 B ML RS B AR . B, A
T[] U 235 2R T, SEHL I nexadmin £8 1% B4 5 35 PR K P B30 S0 S AR B0 Rl 0 A T AR £
A7 A6 IE 1) S, P O 2 T 24 5 B B3 S AT O B (62 R, Tl WL e AR IR N T B AR K
fre AR F B R R, i 8 (4) &5 28 AL, T AL AR FH St 2 4 ot 17 47 SO 2L i A2 B9 3,
1 AR TR WA BUE B b L3 I 2RO Ty AR T R A i B A T3 BEAR K, PR AL
N 2 8 g i A B 2 A O B i (67 1 05 SR A N ST B AOKF Tt o Bootstrap K [RIHEZR A T
A7 W B b 7 B (] 5 R R B A7 AR o FRUC, R 81 (5) =31 (7) 4 2R mT A, 25 (1) X S B2 7 A
FATHE BB admin J&, TV ATLAR AL FH X 6 RRECDR B0 | At 280 7 R A 2 06 1 [l 01 2R 5 0 34
i, B UESE T Tlb B g AR IO #E A ) BEA$ T 22 i o b o B AL 52 B
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x8 ESVHKRE: SLEBHNH (1)

(1)heall (2)educl (3)workl (4)admin (5)heall (6)educl (7)workl
ne 0.035"" 0.008" 0.469™ 0.007" 0.037" 0.010™ 0.535"
(0.003) (0.002) (0.040) (0.002) (0.003) (0.002) (0.039)
admin 0.033"" 0.019™" 1522
(0.008) (0.006) (0.128)
nexadmin 0.010™ 0.010™ 0.413™
(0.004) (0.003) (0.050)
() RN 0.0002" 0.001" 0.011"
(0.0001) (0.0004) (0.005)
AR B ikl Eetil| ikl ikl i ] ]
R 0.247 0.024 0.109 0.011 0.246 0.022 0.099
AR 43 345 43345 43 345 43 345 43 345 43 345 43 345

29 RO T DU R AR i A7 D L A2 1 4 b 0 SRR AL AR B0 45 2R . 1 G, i S8 L[]
PGSR T, S HLIR nexagri 191U F 803 0 G, FR WAL AL AR AR X ISl B 57 2 BE N
T BEA KA A s o LU, dhy A BB AG 36 37 (4) 25 51 AT, Tl L A 2 35 4K
A B A7, T 1 45 R L 4 7R A e 57 3 I AN T Al 0 8, (R RT DURR SR T AR 22 06 X f e
ARBEAFAERL S 1E 8] 520 o 1T Bootstrap K35 45 R R, T ALEE A AT R a i 8 AR b b 437 1
07 A HE LAl 2 K52 T, AEANR T RROIR A0 k5 A0 TAR 2 B R R . TRl w51 (6) &5 R mTA,
D K HIBR A 1 agri J5, Tl AL &s AL XS B At 2508 09 8105 R B0R BT in, 2= 1 Tl AL &%
NISE AT LA o 35 AR Ml b A 18] 4 k2 ok 5 e 52 20 R BE 3 T

x99 ESVHQE: HEEBENH (2)

(Dheall (2)educl (3)workl (4)agri (5)heall (6)educl (7workl
ne 0.040™" 0.012"" 0.541"" —0.056"" 0.036™ 0.010™" 0373
(0.003) (0.002) (0.040) (0.003) (0.003) (0.002) (0.040)
agri 0.019™" 0.008" 2,722
(0.005) (0.003) (0.069)
nexagri -0.015™ -0.011"" -0.098""
(0.003) (0.002) (0.034)
ke o -0.0002" 0.002™" —0.056™"
(0.0001) (0.0002) (0.007)
P A R it £l eyl £l ] ] ]
R 0.247 0.025 0.108 0.315 0.247 0.023 0.064
(ES 43345 43 345 43345 43 345 43345 43 345 43 345

(=77 b 254 J TR AL A 6

10 5% T UM I Ml S5 4 D AL A2 12 1 7 Ml S5 ) e RUML A B0 45 2R o 1 5k, Pl S 30 ]

VR R T, b AL A FH K45 770l 25 4 5 BT nexstru 48 1% B 535 VA X g Bk B

IR Bt 2807 A7 7 L 15 5 00, 2 1 204 b DX b 24544 g Al sl R 55 A e PR ooy F, Tl AL A0

AT ) T A 0 f AR B0 R T S i 2807 Ko R, 8 (4) 45 2R mT R, Tl ML e AR H A

1% B4 88 35 /K- b 1 16 52 0 7 ol 45 440, 2 B Tl WL e A FH AT M) T4 2l il DX 7= ol 245 4 2 10 7

Peo 221 AR TR/ ZE G 5 BT T L 35 e 1 508 32 0 /KO- e, I HLURVAE JH X fi B
e 71 o
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AR T AR 200 AU 35, (EL 77 76 16 LB PR . Bootstrap K 26 SIS — 555 T Tll
LB AL P o 90 50 7 M 2 g 0 PR 9 A VAT 7 0 D B R A2 PO, o
90(5)—1) (7) 55 5 A, 24 A U7 8 (1) SRR 7l 45 A8 s 2 5, Tl B AL e
AR, AP T FE 2250 19 0 ST T, o 5 0Tl L3 B PR XA VA B T
0L 339 e T

R 10 ESUEKRL. = EHREEE
(1)heall (2)educl (3)workl (4)stru (5)heall (6)educl (7)workl
ne 0.003 —0.020"™ 0.409" 0.062" 0.037" 0.011" 0.533"
(0.006) (0.005) (0.091) (0.002) (0.003) (0.002) (0.037)
stru -0.058™" -0.036™" -0.003
(0.016) (0.011) (0.264)
nexstru 0.015™ 0.013™ 0.049
(0.002) (0.002) (0.036)
k2o 0.011°" 0.007"" 0.087""
(0.001) (0.001) (0.012)
P A B ikl Eeil ] ] £l £l ]
R 0.248 0.026 0.108 0.866 0.247 0.023 0.108
AR 43 345 43 345 43345 43 345 43 345 43 345 43 345

N H—F o0

TEJHE I Tl AL e AR 82 W0 3 B A K- 19 N FE AL R 0, AR i — P B 4 2R 4
JFEARAGIS, TV LS AN B9 AT B A B TR0 9 AR A s B0 o 1l T o AR ] s X 3R TR 2%
FAAE 35 22 5, S BOL T LS AR KA S AR o —J7 T8, 24 4 X8 A 65 4 B2 i HoR 3 4 i
BRI, AT A N T RE B AR BB A B AHRH S IE 2 BT UL, o T 4 s AL A9 DR v B o 95—
75T, 25 4 X 57 3l 4 R I, i T AL s AN B 25 55 80 b 64X S B 3 AL, W] A2 Xt
55 81 T Gy R it o AR SR M X 55 2 A A R R AR BT B AL E, SR ML X B Al KK
T PRAE B AR L, AR T A 3t DR A U DAY - 32 AR 3 42 B2 11 18 3 R o B ) M X A
I3, TP (RG22 2 S BEAS 5 AR T iy DX AR 2 AR Tl DX, AR T B R 20 26 55 Bl A
Tl DX AR SR S A R ML X

11 XF L T BEAS 55 By A DX T AL N BT BEAR R TR0 25 5, 510 (1) —311(3)
G AR T M X [T 25 2R, 51 (4) =311 (6) D 55 3y 4 H B i DX [l IH 25 2R o K008 S/ - A B 4 4R 7
Hu X, TV BILAS AR FH ASORS fett BREDR B0 A7 75 S0 385 1 [ 52 005 TG £ 57 208 48 0 i X, Tk AL A ]
Xk G At AR B ) RS P A 2, ELX A e 96 HAT o 0 35 WO TE el 2 0 SR B, AL
v N X 577 2l % 4 R i DX T BEAS K P ) 42 VR TS S 4

11 RRERLE (—) : BAESFHEERBRX
(1)heall (2)educl (3)workl (4)heall (5)educl (6)workl
ne 0.0317(0.013) 0.011(0.012) 0.221(0.180) 0.0257(0.005) -0.002(0.004) 0.377"7(0.084)
P AR ] ] ] ] £yl ]
R 0.362 0.051 0.140 0.206 0.019 0.104
AR 10 690 10 690 10 690 32655 32 655 32 655

o T2 .



BARREA. EMIE RAZ: TS ANBEEANEARRFABNIS?

12 PR T Tl LAR AL AE A AR A 5 42 70 M DX X A T3 BEAS K P 1) 52 22 5,
5 (1) =51 (3) N EAR B LTI HIX BT Z5 R, 51 (4) =51 (6) A AE A % 4R T X [l )9 25 2R 0 Hcdis
W AR AR R M DX, T AL AR X G2 fE BROIR B Rt 38 7 A0 T AR 2 90 39 A7 A 35 IE
1V FH 5 TP A B A 3 B DX, T AL AR A M) T o gt ROIR 0 AR 3R A 22 5, {H X

i AR THE AN 35y st e T, 3 R 4 5 Rl DX e Tl L i A ) 522 i B 2
12 REERE (Z)  HASERARBERMR

(1)heall (2)educl (3)workl (4)heall (5)educl (6)workl
ne 0.03177(0.004) 0.020"(0.003) 0.576"(0.062) 0.03077(0.007) 0.005(0.004) 0.59377(0.101)
R ] ] ] ] ] ]
R 0.336 0.037 0.119 0.216 0.024 0.110
AR 12125 12125 12125 31220 31220 31220
. FILERERERL

AR SCAE B 73 Hr Tl LS AL N 7 AR 2 TR0 B A% S LA At 1, 454 v O
G BEJZ TR, K50 Tl AL e AL TR A B AR A B85 i, 3 o B AN [ 2 5 JEE A5 4 s R RE
AR AT AR PEAGL 38y, I M) P LA A [ g phe P A PR SCREAS B8 1 Tl AL A H Y
e AL, I 2E— 2D X He T Tl AL e AT B9 28 SR 25 1R 45 2R 2 B (1) Tl WL & A0 HIAF 75
N BEA SR TSN, A R R bR A (R AR BEARAS LA K S RN A R 2 S, S5 1T 98
AL o (2) Tl LA AL 2238 5 51 K WO A 57 8l i 437 58 ™ M 25 4 2 1L 1) Oy SR T A
GEAIK o (3) 244 7 PRI A4 B8 2R B AR P S A AR AR I, Tl LA AN B9 N ) B8 A e T8y 2
Wi 2 Bz, A 57 8l A TR A H R o 4 20 3l DAY A/ B 3

N RERY T2 B 57 Sl oll A 73 BE A b 45 R 8 7 T B2 R e o T AR SO
FEAEE, P AT AU 5 —, Tl WL N LT 2 A= 6 57 R 5K B 43 b 02 2 1 400 384 e i
o N AT R, T 24 AP 7R 7 % SR ST v R O N A TS SR S e, 280 3 170 10, AR AR 4 S Bl
e NN T RESE Ll 2 B R, 5 Al & B Fe it 2 R B H RE A, B R AR 51 5 A
ol A8 5% T MR 5 BE B, MTITAS B 5 T N T B AR K S, 8 R BE A A 7 BR B A T BEAR Y
TR o B, BURFRR I TN BB A 2 35 — 7= Ml RS — 5l (9 %8 8 s T4, i 7 % e 1 B i e
B, W | A R B IR SR RE T AR i il Al SRR G L B R . R, ARG
P8 1 0 07 38 e ol 5 R R 5 I 25 D7 X 55 T I R oMb 8 57 Sl sl A 57 Sl RS A R AR
B RE O AR P 07 B T BORPE R S AR R B = BEXEAS [R] R B F R Tk LA
NI 9 22 S5 AN T3 B AR $2 THA80RE, BORF AR 386 92 P 2 7 PR3, 5 ORI T8 RE A R E A
HARTTF , %77l R Al Al )52 EL AR B8 I8 4= o B9 3 I, AT s i N R REBOR Bt & ST, 358
BT RE 77 58k HL 28 T 2R v 19 8 Sk Aiall, LA 3 /A oll 1) 818 88, 2t i fie 2 A T BEA K 4R
Tho X5 T TR RE ™ M Hemh v 55 LA & B2 IR B = (9 3l DX, 2R 7 od 28 A Tl BLas AN AT 25 i
HEARBLRE ST Bl Rl , AFN T NI GEASRE T, DA I 2408 P it T ki, MgE T ER KU

*ARALAE THRAFERFFHZAAFAEA A (2019ECNU-XFZHO003) 49 7 84
(MRS, MR, B/t N TR RE 2L 5 TR K], &TF5Y, 2019, (7): 47-63.
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Does the Application of Industrial Robots Have the Effect of
Improving Human Capital?

Hu Shengming, Wang Linhui, Zhu Liying

(Faculty of Economics and Management, East China Normal University, Shanghai 200062, China)

Summary: In recent years, the large-scale application of robots in industrial production is one of the
most prominent features. The operational stock of industrial robots is growing rapidly in China nowadays. Ac-
cording to the statistics from the International Federation of Robotics, the operational stock of industrial ro-
bots in China accounts for about 27% of the global total in 2018. The large-scale application of robots in pro-
duction is bound to increase the technical complexity of production environments. As the skilled labor has
stronger adaptability and shorter adaptation time, does the new intelligent environment formed by the applica-
tion of robots increase the demand for skills, encourage the individual to increase the investment in human
capital, and improve the level of human capital?

This paper firstly combines the relevant literature to investigate the human capital improvement effect of
industrial robot application and its transmission mechanisms from a theoretical perspective. Secondly, based
on the micro data from China Family Panel Studies, this paper empirically examines the impact of industrial
robot application on the level of human capital, conducts robust tests by replacing the measurement indicators
of human capital and industrial robots and the samples by region and industry, and uses robot penetration in
other countries and optical cable density in China as the instrumental variable to solve endogenous problems.
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innovation input by enterprises, and also has a significant impact on innovation output. This effect is concen-
trated in large enterprises, capital-intensive and technology-intensive industries and cities with high human
capital. The role of the National Industrial Investment Fund on corporate innovation depends on the principal-
agent relationship. The National Industrial Investment Fund exerts innovative incentives on corporate agents
through institutional shareholding, which not only guides the flow of funds, but also improves the efficiency of
state-owned capital, thereby achieving corporate technology upgrades.

The marginal contribution of this paper is as follows: (1)For the first time, this paper evaluates the effect
of the National Industrial Investment Fund on corporate innovation, and provides a new policy idea to solve
the inefficiency of government subsidies, that is, to achieve effective supervision and operation through state-
owned capital investment in the form of industrial funds. (2 ) This paper provides empirical evidence for enter-
prises to improve their governance through institutional shareholding. Through the logical chain of external
funds—institutional shareholding—corporate innovation, this paper discusses the mechanism of the role of insti-
tutional shareholding on the agency relationship of enterprises, and provides a reference for clarifying and per-
fecting the governance structure of listed companies in China.(3) This paper provides a strategic choice for the
integrated circuit industry to break through the development dilemma. China’s integrated circuit industry is fa-
cing domestic and foreign problems, including backward technology and moral hazard, and supply chain ob-
struction. The state can guide the integrated circuit industry to transform from import dependence to independ-
ent innovation through the National Industrial Investment Fund.

Key words: National Industrial Investment Fund; innovation; institutional shareholding; DID
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Furthermore, the interaction term regression and the mediation model have been adopted to examine the trans-
mission mechanism. At last, this paper compares the differences in the human capital improvement effect of
industrial robot application under different factor endowments.

The results suggest that: (1) The application of industrial robots has a significant impact on human capit-
al. After replacing the measurement indicators of variables and the samples with different dimensions and con-
sidering the endogeneity, the conclusion still holds.(2) The application of industrial robots not only promotes
the growth of household income, but also results in the job alternation and the transformation of industrial
structure to increase the level of human capital.(3) When the factor endowment in production environments
changes, the human capital improvement effect of industrial robot application will also change. Compared with
capital-intensive and non-technology-intensive regions, the application of industrial robots has a greater im-
pact in labor-intensive and technology-intensive regions.

Key words: industrial robot application; human capital improvement; job alternation; factor

endowment
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