HEEE.
BT VAR B 248 B 25 il 11 52 5 Ok 3R S e b7

KA BEL(ABEAZERHER, M 510006)

hE4SES  F426;R95 XERFRERS A
DOI  10.6039/j.issn.1001-0408.2021.06.02

XEHS 1001-0408(2021)06-0647-06

W OE B AR REESREL S oA R ES RS L o bt B FRCRFRABLAE ik IR 1998 —
2019477 R B2 h % L%, 2 5 5% A )3 (VAR)AER B id Phdk £ A0 Te 46 2R W AT BRob a3 7 £ 5 5 5%
ERFRAIRIT T A AE SR L R o R HEH(h o W) FFREANFRL 2 N3 ) FARIH (L ARBGERIA) Mg £ 4,
HREZL  BAWMEXZERERZARREE T, RAESHE L E 2R 5 EH LN AR AFEME QA
X FGHERG AR o R AE L RR A, LA Ee it o 5 ES e B G 25 B o URA R AR BN 2
ARRE H BT AT R NG 3G | LR B 18] 69 FEAS B oh AR AR K FE R BN R R B FT 0 2R R B, AR A R 4 Hr e
¥, B RRP e BT E R s, T R AE BRI R 2R S A BEAFR AR A EMLS 0 SHE L F
B ORI T B2 B G omiRR HARGH AMIREEAER (TR ELG A T% ). DU B TR ARBGES LN, TG
FARBE G 7 b, Ay Z AP RS TRt e 3R o B TR i RKESh AL E S = LA & #ABEES ),
KR EHHEA ko F G ES AN H R G A IR

Empirical Research on Export Trade Relations of Guangdong Pharmaceutical Manufacturing Industry
Based on VAR Model

ZHANG Yujie, SUN Shenglan (School of Medical Business, Guangdong Pharmaceutical University, Guangzhou
510006, China)

ABSTRACT OBIJECTIVE: To provide reference for increasing the export trade of Guangdong’s pharmaceutical manufacturing
industry, and improving the proportion of pharmaceutical manufacturing export and internationalization level. METHODS: The data
of the pharmaceutical manufacturing industry in Guangdong province were collected from 1998 to 2019, and vector autoregressive
(VAR) model was established. The relationship of export trade activities (export delivery value), R&D investment (R&D internal
expenditure) and technological innovation (technological transformation cost) of pharmaceutical manufacturing industry in
Guangdong province were explored empirically through cointegration relationship test, Granger causality test, impulse response
function and variance decomposition. RESULTS & CONCLUSIONS: Through the cointegration relationship test and Granger
causality test, it could be seen that there was a stable equilibrium relationship among the export trade activities of Guangdong
pharmaceutical manufacturing industry, R&D investment and technological innovation. Technological innovation was the Granger
cause of export delivery value and could positively promotes the increase in export trade activities, with a lag period of 2 years.
The export delivery value was the Granger reason for R&D investment, which could promote the increase of R&D investment, and
the influence will become greater and greater over time. R&D investment is the Granger cause of technological innovation, which
can promotes the increase of technological innovation. Through impulse response function and variance decomposition, it could be
known that the export trade activities, R&D investment and technological innovation of Guangdong’s pharmaceutical manufacturing
industry had a dynamic interaction relationship. The change in export delivery value is mainly affected by itself, and technological
innovation is an auxiliary promotion effect (contribution rate of 7% ). It is suggested that enterprises should pay attention to
technological transformation and R&D investment, build high-tech pharmaceutical manufacturing industry, give full play to the

characteristics of Lingnan traditional Chinese medicine products, enhance the technological competitiveness of export
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pharmaceutical products, optimize the layout of pharmaceu-
tical industry, and enhance international competitiveness.
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RRE 1 L SR T IBCECHE B SR B Jy i b B, By it
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Tab 1 Raw data and logarithmic data of export deli-
very value, internal expenditure of R&D ex-

penditure and technological transformation

cost
- _ %&éﬁi@ _ b
EX, it RDIL TG At LNEX INRD INTG
1998 10250000 11819.00 9726.00 501 407 3.99
1999 8750000 14161.00 5937.00 494 415 3
2000 64800.00  17906.00 8313.00 481 425 392
2001 68700.00 2345400  24424.00 4.84 437 439
2002 6670000  31180.00  31133.00 482 449 449
2003 9770000 3987000 2423600 499 4.60 438
2004 13300000 2294200 35962.00 5.12 436 436
2005 12850000 2563500 30756.00 5.1 441 449
2006 22910000 35577.00  16159.00 5.36 455 421
2007 286900.00 5796000 32314.00 546 476 451
2008 41930000 56045.00 36 154.00 5.62 475 456
2009 56230000 9031700 26236.00 575 496 442
2010 70861450 10013270 18 096.60 5.85 5.00 426
2011 771000.00  182844.00  55969.00 5.89 5.6 475
2012 75000000 24663400 54408.00 5.88 5.39 474
2013 1583763.10 32562330 5562830 6.20 551 475
2014 793000.00  331559.00  62488.00 5.90 5.52 480
2015 77600000 386681.00  54162.00 589 5.59 47
2016 775000.00  355180.00  59.504.00 5.89 5.55 4m
2017 81102600 28710000 7705210 591 546 489
2018 898273.00  379487.00 7705200 595 5.58 489
2019 930 244.00 440 500.00 - 597 5.64 -
T FOR B E AR A AR S B ik
Note: “-” means that the data is missing because the relevant data

are not published by the government
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Fz2 ADFEIRKIELER
Tab 2 ADF unit root test results

ADFIE 3 e

T RRE(e,nk) f 7 p 0 A
LNEX (c.t,0)  —0692791 —3788030 —3.012363 —2.646119 0828 AR
ALNEX (c,,0)  —2650413 —3788030 —3.012363 —2.646119 0.001 Ff
LNRD (e,t,0)  —0840181 —3788030 —3.012363 —2646119 0.787 AF¥k
AINRD  (c,0,0)  —4265631 —3808546 —3.020686 —2650413 0.004 ¥
INTG (c,t,0)  —1670025 —3808546 —3.020686 —2650413 0430 AFE
AINTG (c.t,0)  —5222774 —3857386 —3.040391 —2.660551 0.001 Ff

A — B 25505 (o, 1, k) * 43 3R L RRAG 56 v 1) 5 4000 )
)R B ITURTE f B 5
Note: A was first difference; (c, ¢, k) “ means constant term, time

trend termand lag order in ADF
Tl SR DY A e s . X i B LNEX LNRD,
LNTG 5 3 Mg Z [l DA AE 2 DL E R SC & Bl
FORIX 3R 2 [ AERSE MG R

®3 BRBHEITELER

Tab 3 Trace statistics test results

JRfEi FH{FE b4t St (5% ) P

BRZFAEERELR 0839922 52070470 29.797 070 <0.001
BRZMRSEEIMELR 0523830 19.092 750 15494710 0.014
BRZAGEEEMMERZ 02107 5737110 3.841 466 0.017

T PRI R B

Note: * means original hypothesis is a refusal
3.4 VARMEBIFIE M

X VAR B (3 2 P A TAGE G, , A AR PR R

T FOR BRI E , S WIBE IR RS E 1 R A, 45
RO Ll TASBFR I T 3485, Ha L5 191k
3, N IEAT 9 NRFEAR ) o I 1R, 9N RFAEAR Y
R A B (5] A (BRI AR B A R K5 IN T 1), DR
SO RIS E , AT AT — oA
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Bl VAREZIZEMKIGESR
Fig 1 Stability test results of VAR model
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Tab 4 Granger causality test results
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3 LNRD7F & LNEX i 2 A 5 A 0.561 /34
3 LNEX /A LNRD fit 2 K J5 A 0.002 fids
3 LNTG A& LNEX it 2 A A 0.084 itk
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Fig2 Impulse response results
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Fig 3 Variance decomposition results
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