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2 -2.543" -2.003" -2.332° -0.386 0.473 -0.050

Bk 3 -1.578 -0.980 -1.344 1.142 2.113 1.522
4 1.695 2.356 1.955 -2.431" -1.336" -2.001°

5 1.628 2.359 1.916 -2.025 -0.792 -1.539

1 -3.501 -3.091" -3.335 0.027 0.693 0.297

2 -2.863 -2.366 -2.661 -2.561 -1.710 -2.216

KA K 3 2.230 2.820 2.470 -3.396 -2.344 -2.969
4 -3.666" -2.974 -3.385" -4.266" -2.998" -3.751°

5 -3.063 -2.260 -2.737 -3.499 -1.99%4 -2.887
1 -1.941 —1.485 -1.760 -0.790" -0.075" -0.506"

2 -2.293" -1.775" -2.087" -0.714 0.128 -0.379

REKWR 3 - 1.666 -1.081 —1.433 1.976 2.955 2.366
4 -1.217 -0.558 -0.954 -0.456 0.675 -0.004

5 -1.511 -0.770 -1.215 2.743 4.040 3.262

Eokr ATRE 1K FLEER ++ AFESDKFLER, « A FHE10% K FLEH
() REARPUR G RS
2 AT R R RN S TR, BEAE B R o | KIS A 5% B 34k 1 30
W AR R 2 PR AR AJE A BE I BORE 22 RH (HR S BRI N S A R & SR A AR 2R, He
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B2, AW R 2 AT LB 2 P AER R Z AL, TS5 RIS T R R Ik L IX
TELGE AR Bk 2 A A G AP R RATAAEM AP R

X JRABAR Chi2 P %
B InPGDP 5% InRD ## 2 X B 0.93 0. 629 B2
SO InRD R InPGDP 845 2 & H 8.97 0.011" HE%
InPGDP =52 InRD #9#% 2 & K 2.41 0. 660 Bz
KA HR (M1)
InRD R A& InPGDP #j#% 2 A 5.57 0.233 Bz
InPGDP 5% InRD #9# 2 & B 1.24 0. 537 B
REZXWER (ML)

InRD & InPGDP ##% 2 X B 6. 89 0.032* it
InARD % InBRD #5# £ B 6.58 0. 160 F X d
InPGDP =52 InBRD ## 2 A H 5.16 0.271 Bz
InARD #= InPGDP 5% InBRD ¥4 2 A& B 9.50 0. 302 BZ
InBRD 2 InARD #9142 A& B 3.74 0. 442 B2
BAR(M2) InPGDP 5% InARD #y#% £ & B 2.15 0. 709 B2
InBRD #= InPGDP 5% InARD ##% 2 A H 6.40 0. 602 Bz
InBRD 2 InPGDP ## 2 A H 2.61 0. 625 Bz

InARD R & InPGDP #)# £ A B 3.06 0. 548 4
InARD #= InBRD & InPGDP ¢4 2 A B 6.15 0. 630 B2
InARD T~ InBRD #9452 K F 8. 16 0.086 " P
InPGDP R InBRD #9# 2 A B 6.22 0.183 F X d
InARD #= InPGDP 5% InBRD ¥4 2 A& B 9.18 0. 327 BZ
InBRD R & InARD #j#% 2 B 8.22 0.084 " EL
KRR (M2) InPGDP 5% InARD #j#% £ & B 2.86 0. 581 B
InBRD ## InPGDP 7~ & InARD #9#& 2 A B 11. 81 0. 160 B2
InBRD R & InPGDP #1# 2 A B 3.40 0.493 F X d
InARD F5% InPGDP #9452 K H 5. 64 0.228 Bz
InARD #= InBRD 5% InPGDP ##% 2 A A 18. 81 0.016™ EL
InARD R 5% InBRD #9142 A B 0.53 0. 468 B
InPGDP 5% InBRD ## 2 A K 1. 10 0.295 B2
InARD #= InPGDP 5% InBRD #j#% 2 A H 2.14 0.343 F X d
InBRD R A& InARD #j#% 2 & B 2.48 0.115 BZ
RAEEHE (M2) InPGDP R 2 InARD #)# 2 A B 0.23 0. 630 B2
InBRD #= InPGDP R InARD ¥4 2 A& B 5. 64 0. 060 * E,
InBRD 5% InPGDP #1# 2 X B 18. 85 0. 000 ™ it
InARD 7~ & InPGDP #9452 &K F 4.89 0.027™ B4
InARD #= InBRD 5% InPGDP #3#% 2 A& B 19.11 0.000 " EL

Eowrk R TRE 1% K FLRE w2 ATESDKPFLERE « A THE 0% KFLEHE
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FRRL 2 PR S0 25 3 B o 4 ] SRR AT 5, B A SE R Y & SR AR N SR e A 5 &
Pro R 2 B AR LR R (HJRAE & Tk L X REA KG9 25 S AE 10% & 25 M /KF I, 136
HH R SIS 5 A L FHTRE E M 22 AR BRIV 28 5 3t DX s A SE AT 9 28 2 43 ACPT LA T
I FBRE 2SR 2 ISR FE R IR ML X, K 96 45 SR AE 1% S 3 MK I 16 I vop e B el F 5
LRV S 22 2R B KB 25 RAE 5% 0 E MY b BEHH i R R IR 5T 28 2% 2 48 DR 3 K 4%
N, e LT ORI HLIX E A SR RIS RN PG A T AT 28 DS K

i M A ARE R R A 3 S — S EEARE , T R R IR I I = A R
FABFSE 5 2B B AT 22 AR R SR G 2R (B 2)  (H AT 0y B AR 22 T 0 K S 22 ZAS DR (R
1) 358, ORI 22 5 3 A VR AR ik i DX R AN B 38, BN/ 48 T AN & Tk Ml X Bk 285 3 5 = 48 0%
R X 1) 5 SRR 5 e A FHATE I 22 ] 1) O 2R %

EASF TR A A% AR IR OC R HUE R R B2 JEARE I 2 i 19 J7 R RN, TS0k
G 583X — 2 ZR (AR R/ INFI T [l

(P49)PVAR 1) GMM fhiil-&h

SR GMM A3 A T AR RS 1 AR R0 U5 A0 BT A 45 SR AN 35 6 /R K 40 B 1 1 Sl ki R 7R
L E S EREA R WS 2 WA R R 2 S AT YA T KA B R E L S 1 A A
RGNS AT RAEAA B, X250 S TR ALK (RRE R R HLIX, A%
RS B2 G K AE R B3 B R & 2 S B AV B As i Gie e R TR IX R
RARH XIS BAREEA T PR B AR R AR IR B3, B 1 B GMM AT 25 R S
22 AN PR R R A IR 25— 350, FRWABERY | AP AR 22 2R IR SR 6 2R M IF MR A A

26 PVAREE | By CMM HiH4ER

. Bk bR A RAE B AR
- h_InPGDP h_InRD h_InPGDP h_InRD h_InPGDP h_InRD
L1. h_InPGDP 0.571™ -0.159 1.268 ™ 1. 466 0.656 ™ -0.292
L1. h_InRD - 0. 004 0.521™  0.057 1.130™" - 0.006 0.500 "
[2. h_InPGDP 0.181" 0.152 -0.441™ -0.414 0.126 0.254
[2.h_InRD 0.061 ™ 0.293 ™ 0.007 -0.128 0.051™ 0.313™
L3. h_InPGDP 0.711™ 0. 029
L3.h_InRD -0.031 -0.089
[A. h_InPGDP -0.522™ —-0.554
[4. h_InRD —-0.047 -0.092

Eoowexr KTRE 1% KFLERE s A TAESNKFLRE S « ATE10%KFLEH

KT GMM A D7 IR 2 i Al B H 0 A S5 58 Ak 7 B, H G RAE M g B s it 7
G FEREAS AN AR M DXCREAR i I 114 e A S I 58 A0S FH AT S8 28 S B A I 22 55 3 AR A 3
TER R IRHBIX e 1 30 R AL W50 28 B A AR M 28 B VR T .28 0 1 T S 1 IR e A
IS FHBIGE 28 PRAR AR S 2 G A Sl D 0 R s A I FH I 5 28 R BB AR b Bl e R A s T
F o5 P BRI AT 52 28 B A RIS GDP o e A B FBIE 58 28 B A I VR TR B35 o A i il
IR A RN PR e E A D S 4 WIR R RN I ST 48 2 BT 1 3 ) e A 1
WFIEE BN TA B TR, FEAB LI, HS 4 A GDP X 5 M SRR ST 22 2 4 A
A 2 A
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F£7 PVAREE 2 By CMM fHiH &R

e B LE XN REE IR

o hinBRD  hInARD ~ hnGDP  hlnBRD ~ hInARD  hnGDP  hlnBRD  hlnARD  hInGDP
LI hnBRD ~ 0.367""  0.054  -0.037  0.120 0.072  -0.077 0.700""  0.197  0.122""
LI hInARD 0. 466 0.837°"  0.071  0.634™  0.79"°  0.095  0.082 0.658 ™" - 0.048
LI.hnGDP 2,227 0.616 140177 17497 0.241 1.301 ™" 0.230 -0.108  0.710
12. hInBRD - 0. 088 -0.08  -0.004 -0.134  -0.015  -0.053
12.hInARD  0.052 0.047 0.011  0.013  -0.026 0.030
12.hnGDP -0.744™  0.018  -0.413"" -0.5499  -0.0600  -0.379""
13. hInBRD - 0. 067 -0.010  -0.023 -0.02  -0.071 0.025
13.hinARD ~ 0.118 0.064  -0.017  -0.040 0.049  -0.028
13.hInGDP 0. 189 -0.207 0.569"* 0.319  -0.198 0.656
I4. hInBRD - 0. 039 -0.094  -0.016  0.198" -0.054 0.021
I4.hInARD -0.1607  0.011 ~ -0.007  0.039 0.025  -0.033
14. hnGDP  -0.501 -0.110  -0.474™ -0.774"  0.216  -0.529""

Ey oo AL NN KT LRF, ox RRESD KT LRE, « RF£10%KF LEH

() o 7 R K 5 B

Xof 3 A A 2 74 DR SR ARG 50 ) 2 B O ZR ATk e i 1 R BT, T A 8 45 A A B SRR e I 1
AN, Bl 4 7R TREA 1 v AE e RS 22 A8 B SR G 22 748t [) 1) Bk o 7 R BS0OG =, Frpr, (1) SR
HEA S InPGDP XF InPGDP (KRN 5 (2) R SAREA T InRD XF InPGDP [k eI 5 (3) KX

RIKHIXAEA T InPGDP Xt InPGDP Bk i i 5 (4) N/R K ISHLIXAEA F1 InRD %F InPGDP #Y Jik i)
N, MELRFRIR 95% M EAF X, & 4 ATH, 45 i R&D SR A —NIEm vhifi Ja , BAREA 5K
AR IXFEAA b GBI, O e B AR HEVE FHAE 1~2 BB B, Z IR K #ita T 2,
HOXH 2 B B d KA VR BT 5 01 R 4

B4 AR 1 BBk IR 25 R
Pl S JoR T AR 2 v % 5k by DX REAS th A7 7R A% 22 2N BB OG R A8 i 0 Bk o R pRBCG R, o
(1) AR IBHIXFEA T InBRD X} InBRD WK MR 17 5 (2) R & 35 # X FEA 1 InARD X% InBRD 9 ik
MR 5 (3) A& AL X FEAS T InARD X InARD B K RIRIRE 5 (4) R & ik i X FEZA 1 InBRD % InARD
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Jk bR R, HELRFRIR 95% B EAE DX, i 5 R e RN BT 22 9 — AN AE 1] vt J Ok
BT TE e HEAEHIAE 0~2 WIS IREL TR, Z R WA [, e 28 T 2, W SR 5 S R A2 R4 A
AN 2, SRR DT 28 9 — DI ehi s ORI et AR HIAE O~ 1 SN s i< Bt s
TFUR TR 2~4 WIN T BB 28 TF- 2, X PRI SE S AR A T AR J 30 1

B S &k RAEEA I kit R 45 R

Kl 6 /R TR 2 rh ORI b IX R A T A LEAS 22 R DREROC R A8 S g ik ol 7 pRBSOG R . o
(1) R EBHIXFEA T InBRD X InPGDP B K MR 5 (2) KK & ik Hu X BEA H InARD %} InPGDP
AR K TR 5 (3) S R R IR HBIXREA Y InPGDP %} InPGDP 4K i I . ME £k 7R 95% 19 E A5 X [,
H11& 3 AT, 24 i RS Rl FoT 26 B — AN IE [l s I G B B KA RV AR 1~2 B9 A bl i
JEREAE IR RSB HT TR XGRS A E TS R 3. SR IR & 23—~ 1E m]
it e HO 2 DR A AR I AE 0~2 ) PN T B, Bl 5 A Iml T, ek e B s Ko o fE (5
GMM T4 R—50) .

JUSI—— e 0.0400

0.0800
0.0800

0.0200

0.0600 0.0600

4 0.00001
0.0400 ~ 0.0400

I .
a.02004 /', -0.0200 Tl 0.0200

00400 0.0000
T T T T T T T
€ o 1 5 6 a 1

a i H 3 H
(3)inPGDP to InPGDP

2 3 4 2 3 a
(1)InBRD ta In PGDP {2)InARD to InPGDP

Bl 6 K%M IR A 7 Bk e i oz 45 3R
() JiZEor i
T7 2203 AR T kst 220 (4 AN [ ook XoF PR A 7 A A SR R L 81, 30 G A AN ] PR 3R X — %
HAYE B, 8 WA 1 Ry 2 PF K IRAR (InPGDP) B J5 22 53 fifk , I g KL BF e 22 B A A
(InRD) H5ATFH K (InPGDP) 53 HIX ZEFFH K (InPGDP) HIFRFEARIE . BEFE TNV E A3 0, InPGDP
X HAS B (g8 0 B TB T T R, DER TLS FEIM ST 20 28 — - T, e AT A 22 B L AN 2 T I
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(AR ) AR — 3, XM, MR, 2570tk 1) 1 58 Ak i Xof JUT A 75 B 0% 20 10 i o 0 38 DR
T o AR FESMAREA T SR S PR AT ST R K R R I JE (CE ZTR 2. 6% ) KRF R &k
o XFEAS IR PR R IR (SR 1. 6% ) o BEAN , SRS v 28 B 338 4 0 AR B 1) i e
JE AR AT 95. 4% T RERIEE AT 82. 0% 5 K & 1k i XA A rfr 28 e B o HoA B
() e R 9 B PR 2R AT Y 96. 6% R EIEE — AT K 85.0%

®8 EE | HENE

% 5 Bk REBHR

InPGDP InPGDP
InPGDP 5 0.954 0. 966
InRD 5 0.024 0.017
InPGDP 10 0.871 0.896
InRD 10 0.025 0.016
InPGDP 15 0.833 0.862
InRD 15 0.025 0.016
InPGDP 20 0.820 0.850
InRD 20 0.026 0.016

29 AR 2 AHSCHE AR T 25 00, OB T ik b DX A S A Y 42 2R B (InBRD) 5 10
WIS (InARD ) X HLAS B Tt 7 1) i R R B2, A R Ok 3k M DX 1) e A8 6 il O 9 46 B 4% A
(InBRD) W HWFFEZ XA (InARD ) (A TG K (InPGDP) XF 2 5 K (InPGDP) MR REIIE . TR
IRHIX., Bt O A3 0, InBRD LA B (g B 1 BE R 55. 7% T FE3 29.3% 5 InARD XF HoAS B
(AR 0 B F 55 S 00 BT A 21 5% 38 255 S B0 BT Y 22. 6% , R BRI SE —HS T0 B
17.2% . InARD %} InBRD @R 1 3t 88 Ty 15. 5% F &SNS 119 10. 9% ; InBRD % InARD
) i g 7 B PR 2R LAY 80. 3% T FERIZE — 101 59. 9% , TE &k HbIX, e A A 5 X6 HoA B 11 e
T 7 BE KT I PR 568 A 5 0% A T8 0 B 5 v A g R RIF 8 %o LA B 1) i 8 1 B KT SR A A 5 %o g
FHWFSE AR R TT L .

Fo B MFENR

g e Rk X RAE B

InBRD InARD InGDP
InBRD 5 0.557 0.215 0.008
InARD 5 0.155 0.803 0.001
InGDP 5 0.531
InBRD 10 0.390 0.226 0.013
InARD 10 0.131 0.736 0.001
InGDP 10 0.417
InBRD 15 0.326 0.191 0.015
InARD 15 0.118 0. 654 0.001
InGDP 15 0.390
InBRD 20 0.293 0.172 0.015
InARD 20 0.109 0.595 0.002
InGDP 20 0.383

TER R IR X, v MR 52 28 B 45 AN 22 B 1 1 B0 g 8 B2 B PO S0 R 3 e 3 =
TR (PSR RS AU 1. 5% ) 5 A 10 FHATF 52 28 Bl 45 Aok 22 D H8 I A i e 1 J3E 1
B AATINIIN 0. 2% 5 2 B R HAS B (4 88 ) 58 vh 55 TS TONBI A9 53. 19 FRESIE — 4
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IR 38.3% .
A LS

(—) &5k

ARG FY i PVAR ARG r [ Rl ( PUTEER ST ) 30 A48 1y e BOBIE e 42 2R A A 5 2 BE 3 K 1N 3
SRIRIEAT T IESMT , AR IR 28 5% KR REBEAGIX 30 N8 43 KB i X FN R Kb i X, IR A
AR B = MR 2 5 2 5 KOG R Bh 828 57, WFREEIs T .

i O NHA TG A RO S A TR A i 28 Sk ol 2 BRI S 22 2 i I KB N (H
Je i MO SRR AT 5 B B AR BE 5 A 0k B G LU AR R 22 I R ERE T S e SR AT AR AN AL it
A, AT L IXOR T, JRAE T ] 44 il IX ) o PSS 28 e P AT w8 T SRR IE 5 (HRARR T 35, 220 &
T i DX AL R ARV 5, 28 D O A ik M DX R L e A I IS o I PR Ay, — T TR, 295 55 0 A
JRE 448 13 SR RE 755 T Il S S A5 PRy R AIE 5 5 5 — 7T, A 38 4t DX 1 50 AR R A BT AR 22 il
I, BT VA SIS AT 5T

B AR E SACRE (A7), 25N RE TN i BT A 28 SR AR (HR i RC AT R 22 3R A
A AT 285 A X Bl 5 R R BN SRR Ty 2 M, A R MR S 2 S N ST
PARAMZ TG Z A TOMS 22 AR HR R (E R MO A B AR b X 22 B i (A B ) L5 O G2 EVE
R AR RT3 4, 758 0, Aot e 25 R e R Il 2. 6%

= p | Bureozumn |
B : :
%ok % ||
& i | sgreommEmR |
L E r J 4
A Ly
(1) Atk = mmeeeees )
CTTTTTTTTI T ! ! : ;
p & | BRREDEMHZ | E_ SRREDETHA |
% g +;172%¢ T+;10‘9 fgj ;
= 2 = 53
% g e BHRLORBTS |
L ! ¢ T
1 ma A
Al HERI2
(2) REHX (3) R&KMX

B7 REREE

= AN RIZR B S B R 6 S 5T A VE S B X5 5 . MURIA L IXOR R, ALl T
FEE N AWEIE Z (B 156 2R B B, R MO AT 72 15 L U S 22 18] A A 0 2 1R 56 2, A58 — -4 il
DN, e A BRI 52 0T I FH AT 5 1) i R 10 B8 O 17 2% v 15 g FHTBIE 98 %o S b P 9 140 i 6 1 124 10.
9% . RALFERIAIFE -5 R TENS 2 B 1 i VR R BN B AR T80 A, it 2 Ul ] =[] ) 56
AXT TR MR, fEL T AB X, RS AR R E 5 RIS 22 (6] 9 56 R K% (R0 R
S ARy (AL EERR DT I B R BN IS ) i S B (R Retit ) X2 B I A O A A2 A
W XA WG —RREMATHE RN NRE S Ui &S s 5 | /R 25 Ak X, el i
i Sl 2 A R ) TE 1] 2 BEAE FH , AT 2 196 8 n] BE T 2o A Ml AT 4 376 8 sl 3 A 1% 3
X ZEFFHEAA PR T s — IR A T X A e 1 S ) T A5 2 B R R AN B DI R 7= 16 30

VU NIRRT 2 T3S AN BE T R A, (ELR s e e m] LT 22 PR3 I, AT
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BRI Sl 2 TR BRI ], RS RIIT 50 00 2855 9 1A S35 A9 R ) 2 R A, v A i
WX 25 A 35 9 T M D, B RS B A T e ) 22 B 3 A I 35 ) PR i e A T o oA
Wik X 285 SR R KA A FH BT 000 4 728 — AP0 , SRRt A b 22 TR 3 i e R4
1.6% . RACEERIBIE X 25T M R R R A2 EAR FH A e 10 3, 658 — A T A0, e Aot A Xk 2 5%
BERABEBEAE I 1.5% o 00 FIBIE T % 22 55 3 4 drg R B 1) M T B i i 3918 2, 758 — 4> Bl
W1, I A 2 B R S AR 0. 2% o AR, RS SRR AT 5 -5 W T 22 8] B A% 22 AR AR
KF, IR R K3 IX BRI 7E 5 L I I AN R %5

()vhig

e [ o 25 A S e — L E AR E B ST (L, IXANAAT B A2 GE R 2 S &8 T B 9 5
SR 1, AR A B i A e R S BB R B A B SE Ab J5E , WIRA R 2 T R BRI I A S
SO, 0 e M5t 17 32 SN AR ) AL AT 5, RV SR I TS R I N T AN S B R I
ARRF R A RHIRSE PN (BRGS0 , R R AN SN A X R RIS PEA 1y 515, Wk A 27 18 W 5 1, A Fie
SR HIB B R 2 ok 1 A B AL, AR R S IR T S AR A 3 8 X R i R R & e
TR — R, AT 2 WA B A B AT Ik . A bk e — BN XE R T (/A
R BT AR RS ANRS  RAEAT A A B SR s o TLF B A R BRKURE 9 B B8 it B 44 77
STy b kR kA HR A AR QML R X AR U AE A T A B R R IR R, T e
FEEEAATERL, S8, MEHE ARG R LA IR 2 s B 0 R B e g Z AT Ay, (HU
HE SR A S A AR A, Mg B R i B B A 2t F i — e stk < B ASk R
A XU, R AR, FAT TR S A AN 2 T BR XU 7™ Ml el 3 1R W R R A 1, AN BE AR 3R
WUE RPN T BEANRE O T AT E AR AF 7S i by, 7R [ PR BE& b, FF il a9 L B 943
ORI A 3 SO e <1 1 S8 4 7 R A 7 ) G Al ] 5 i e ) T B TR, TR R K e )
S0, FAT DA B SO I IR 5 e 0 R 175 A e SR B %, W LA 5873 R P I B B R 47 ORI [ A B R 21
o AHAERHE O AR , 76 22 BB S B 55 O 3k [ 2 0 L 2 40 9 PR, < 1 B S P R VR RS
B, St SR BOR BB, JLIA R A A R ST, 38 1 W A [ R A BB 28 | e AR T 52 14 T R P e
TR AR R BT RE T SO 2 T

RO T A 27 BE RIS 04 (57 A P, KRG A ] o DX ) 22 B 1 D0 R M2 S AR it , S T SRl 7T
FE BTN 5k R Z Rl AR, DAL 2 B B A4, e v e [ i A e 2 SR O BC B8R ()
i}, Bl KA AORHITERSE O B IN A2 3l 7 58 I — 2575 6 FL AR ML b [ 4 B BB [ 2 %
FeE T IRZIVGR BN IEAR AT 70 B [ 8% | A E Q0 Y duE YRR, R AT RE S T B R BRZ 19 3245,
SR R IR L 3 2020 AEFR AR T 28 9% R AT 48 9 LU B IR, (i
To7 MR 2035 AR 5 H AR ) BIAG 4 T BER AT TE 28 R AR i BIE R 28 B A B4 = 21 8% LA
o HRE SEIE R R AL AR, SN BRI S B BHTIR S BT R [ G R AN R
SRR AT RF S B | TR S B AL B BT 25, 382 i ST A ISR B R RR S . 4 Tk, AR SC
RHPIREE

B — , T ) BB A, HoR B Ro  B e G S SR ARG i wh R e AR, ZEAIE ST —TF
AT 27 Lo 9K Bl 75— 7 TR QLA B R ALY B i 2l . — LUK, e B2 i i i 3K 50 el
JEROR . P ACEAR KR A 22 R, PO B 5 SR FEAE A AN [R] i A AR o A i

O BB RAINA, BRT G AR A FHERegARd £ 5] (M AE 8t £ 7)), AR d b = A 0 AR 3T R A8
EZR, BB REEREHAAARRLE, BIEARBRL R RN, EPAFF R oL LA BRI 6 S % it
DR AL RS,
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S EERACE TR, i sl 22 S A A PIR WAAAE AN ), b [ 22 1O, 78 07 3 5 8 %)
MR EHAER , AR Adn et Rk A~ A Sifb A Ry AT Ak AR AT T L2 3 SGE S
ft 2 B A, LA SO P ST L R SR ARFETRAT BOR AR W 1L, 18 B2 Ak, b
SRRSO P E B BOR R MR EIE 1R2E . 25T BORBEASBOR BB 27 1 252 | X IE 2
R AL, BARGE I E AR, FR AT B T O AERHIBE AT FH = L, A0 SR w5 25 14 5 fir
AN IR AT S AR K HE A BHIFZORE 28 R BOR AL RO A B0 T DRI fELUR: XA i 4T
SR ) ROV o, AN BB T A R T AT, JCIE R 3 1o 480 1 AR R 22 00 SO T ZOR IR g, S 4k
PAA AR B 575 0 LS TER AT HP A e SO A 4 52 AR 25 P il ) RS A s 92— A
ZRAIRNE, P ARG SO O R NS BRI B ) S B B PAORG A , BRA R~ 0 3 ) 2 5 W o
THSE ARk BEAS , PE ARAE AR I HEJE 25 P A AN R 9 B S 3, (RO N R —A
Ge— Pk, Q2R APt 5 eb i S SR 5 32 T X4l G EC B TE SR R 2 X A 2R o A R 40 )
JEEIZ AT b B 2 22 [ ) 5 B (AR RS AR
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(4. FEE R EXE)

Is It a Two—way Causal Relationship between University R&D Investment
and China’s Economic Growth; An Empirical Study Based on PVAR Model

LIU Lihua, SHEN Hong
( Center for Higher Education Research, Southern University of Science and Technology, Shenzhen 518055, China)

Abstract ; Does the rise of great powers lead to the rise of higher education scientific research, or vice
versa? From the perspective of economic growth, how will China make university R&D investment decisions
between basic research and applied research in different economic regions? Based on panel data of Chinese
mainland 30 provinces from 1999 to 2019, a PVAR model was established to measure the Granger causality
between China’ s university R&D fund and economic growth in different regions. The results show that.
firstly, the overall impact of university R&D fund on economic growth is greater than the sum of parts; As
far as the national sample is concerned ,there is no Granger causality between basic research and applied re-
search in colleges and universities and economic growth, but they are the Granger cause of economic growth
as a whole. Secondly, the effects of various university R&D funds on economic growth show regional
differences ; in economic developed areas, although that effect is not significant, there is a two—way promo-
ting relationship between university basic research and applied research, and the former explains the latter
more strongly; in less developed areas, the university basic research has a significant positive effect on the
economic growth, while applied research has a significant negative one. The overall performance is that
R&D in colleges and universities has a significant one—way promoting effect on economic growth. Therefore,
university basic research is the key driving force to promote applied research and economic growth. To
improve the allocation efficiency of university R&D funds, differentiated measures should be taken to
optimize the investment structure in different regions. More attention should be paid on the importance of
university basic research, and its association with applied research; at the same time, creating a better
scientific research environment, and stimulating the endogenous driving force of scientific research are pivotal
for becoming a powerful scientific country.

Key words: university R&D investment; basic research; economic growth; PVAR model; rise of

science
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