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Table 1 The Technology Proximity between China and Main Innovation-type Countries( Regions)

S HE FH & P FE PE FR P PR SaE B oY
1985 0.720  0.660 0.570 0.700 0.470 0.700 0.740 0.660 0.720 0.650  0.700
1986 0.810 0.820 0.660 0.830 0.480 0.800 0.770 0.770 0.670  0.700  0.690
1987 0.760 0.720 0.660 0.720 0.480 0.740 0.730 0.700 0.700 0.650  0.550
1988 0.760  0.670 0.560 0.750 0.520 0.750 0.750 0.690 0.720  0.690  0.650
1989 0.780 0.750 0.470 0.840 0.430 0.780 0.750 0.680 0.780 0.710  0.820
1990 0.780 0.730 0.470 0.810 0.480 0.860 0.860 0.710 0.760  0.790  0.300
1991 0.820 0.710 0.590 0.810 0.400 0.790 0.760 0.790 0.800 0.680  0.770
1992 0.830 0.710 0.720 0.820 0.440 0.830 0.820 0.80 0.750 0.760  0.730
1993 0.830 0.790 0.610 0.830 0.430 0.890 0.8%0  0.820 0.820 0.810 0.740
1994 0.810 0.740 0.510 0.760 0.560 0.850 0.850 0.750 0.710 0.730 0.770
1995 0.710 0.570 0.360 0.770 0.430 0.800 0.800 0.700 0.780 0.770  0.730
1996 0.700  0.610 0.400 0.740 0.450 0.800 0.810 0.730 0.730 0.780  0.720
1997 0.800 0.680 0.510 0.850 0.510 0.880 0.830 0.760 0.830 0.850 0.810
1998 0.800 0.690  0.360 0.810 0.510 0.910 0.880 0.820 0.800 0.780  0.790
1999 0.780 0.710 0.550 0.770 0.470 0.820 0.770 0.770 0.790 0.760  0.780
i} 0.780 0.710 0.530 0.790 0.470 0.810 0.800 0.750 0.760  0.740  0.740
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Table 2 The Technology Knowledge Stock and Foreign Dependence of Technology
in China Depending on Expenses of R&D and Technology Import

FERE EARR ﬁ?ﬁ%‘cl.i& ﬁ'?ﬁ%liﬁi HRE RTARRIR  ASARAR

Ay ﬁ?i?fﬁ‘ HARHIA Eﬁ_ LR E#E(LT R FEMNE  RENE

({Z75) frig (H3%58) AET) A B A
1985 90. 100 319 855 2:937 93. 900 426. 400 51. 000
1986 97.100 448 312 3.453 154. 800 550. 800 61.500
1987 108. 300 208 489 3.722 111. 100 622. 500 50. 600
1988 113. 000 354 826 3.722 132. 100 710.200 53.900
1989 123.300 597.500 292 320 3.765 110. 100 769. 500 56.300 47.200
1990 166. 100 651.900 127 399 4.783 60. 9500 775.500 54.300 26. 800
1991 159. 500 713.700 345 923 5:323 184. 100 904. 300 55.900 53. 600
1992 198. 000 775.700 658 988 5.515 363. 400 1 203. 100 60. 300 64.700
1993 248. 000 843. 600 610 943 5.762 352.000 1 469. 300 63.500 58.700
1994 306. 300 949. 500 410 576 8.619 353.900 1 718. 200 64. 400 53. 600
1995 348. 700 1 041.200 1 303 264 8.351 1 0838.400 2 683.900 72.000 75.700
1996 404. 500 1 164.900 1 525 700 8.314 1 268.500 3 760. 800 76. 400 75. 800
1997 509. 200 1 329.700 1 592 312 8.290 1 320.000 4 812.200 78.400 72.200
1998 551.100 1 541.000 1 637 510 8.279 1 355.700 5 824.300 79.100 71.100
1999 678.900 1 779.700 1716 221 8.278 1 420.700 6 829.200 79.300 67.700
2000 896. 000 2 057.100 1 817 596 8.278 1 504.700 7 846. 300 79.200 62.700
2001 1 042.500 2 419.500 909 090 8.277 752. 500 8 038.500 76.900 41.900
2002 1 287.600 2 797.800 1 738 920 8.277 1439.300 8 903.900 76.100 52.800
2003 1 539.600 3 276.900 1 345 121 8.280 1 113.800 9 381.900 74.100 42. 000
2004 1 966.300 3 939.000 1 385 558 8.280 1 147.200 9 859.300 71.500 36. 800

E AR TP AR A FL), 1990 F2lu 49 R&D T MARIEI990 £ 549 R&D B M EMH 2% & b ot

i 3+ F fo 43,2000 S 69 K J & b 8051999 - F2001 F a3 1h
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) E & R 5 R B 6 181 U, o E % I X A B %
i EREIAH123 Kk, 45 A6 058 W, * EH %
I35 5| R BCRT LA 43 o 6 A B B, 1985 4 ~ 1992
SELEA TR T 25 B 2 4. 828, thRE &
W, X B E T EGNSEF IS SRR EF
1993 4 ~1999 4 A& Fl f9F 5 5] F a9 5 {8 N
6.805, gk i, JeBE it W, P EENEHEI T
AMERTEHM . MBREF G AP ARSI HE S, P
BRIV 3 ki€ 1B A S =
WHARFXThERSHEMG HHX, Biks
N 3 fm.

R3 PEEASIANEN(BME)2H
Table 3 Countries ( Regions) Distribution
of Patent Citation in China

EES 5| Y HhE b3l
xH 3827 63.173% 63.173%
A4 960 15.847% 79.020%
e 351 5.794% 84.814%
P 186 3.070% 87.884%
& 168 2.773% 90.657%
B 165 2.724% 93.381%
IE SN 115 1.898% 95.279%
Fit 79 1.304% 96.583%
BRH 76 1.255% 97.878%
a2 7 1.172% 99.010%
HHE 60 0.990% 100%

MWEIHH, FEE MG AEPFEMRRE EFEE
MAIE B EE(HX) . 51 % E %R0 E A3 827
W, b5 A BB 63, 173% ; H ik b H 4,960 1k, &
15.847% ; X {8 FH L E K E  E KA LR 2 E
KRN 6 [ A E 5] 928 WK, 5 B EA915.318% ;
FEMESE MG S HEEES S i, 5 AEK
2.773% ; HEEH 1 QLR 25 E , 51 IR BCR60 W, &5
& $0190.990%

4.2.2 W E%FIT| I B

rE S HE A AN B E S (X ) B MR
B LA E AR IR A BE R O e, R P E XK E
HK LK) & F 5] AR OB, B BE B 40 P K BT/
E EMBR L FE 4, F—KFE N3 000km LAFHE
FESIA. X ABEEA SEMPENEGEHE,
HEET| HM20%, ARE MM ES. B KK
93 000km LASMAY & A5 H, K4 &5 &5 I
80% , A HE W W B, B RE LG AT
2,3 000 ~12 000km Z [6] /Y % F 5| AT, 32 R BRI
s e = N R e o £ O B S B 7 N
15% ,H FRERI %512 000km LASPBOBI I, T EH
mERKFEE, HEB G AES AR EH65% .,

R4 PEEFSIANMEDH
Table 4 Geographic Distribution
of Patent Citation in China

3 000km LLARE5]

3 000km
w o owam 2% ) 600km
e 12 000km B #it
L:ETbE|

1985 12 7 36 43
1986 34 44 141 185
1987 44 54 143 197
1988 31 50 196 246
1989 37 30 125 155
1990 33 42 123 165
1991 52 48 182 230
1992 29 46 144 190
1993 79 63 324 387
1994 88 53 252 305
1995 89 78 269 347
1996 88 80 314 394
1997 123 78 391 469
1998 191 126 561 687
1999 258 129 741 870
& 1188 928 3942 4870
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4.2.3 HEF G| FH A CE
RE\ER1OHBEER, PELASI RIS
AR AL BE Z 18] 9 S AT 0 5 BT .

®6 WiBHR
Table 6 Data Descriptions

R ¥iE HE Be/ME RAE
RS RESHSIANEARUEAT » ome o o oon
Table 5 Technology Proximity Distribution - : : ‘ :
of Patent Citation in China fa 0,383 4257 0258 9,458
dist 9.950  5.696  1.106 19. 925
HoRMMpE  FARMBEERT 0.700 151 H lang  0.909  0.288 0 |

4 /MF0.600 0,700 ~0.790 0.800 L |

MR zEasm wEm o
1985 0 54 1 55
1986 2 200 17 217
1987 1 220 20 240
1988 6 255 16 271
1989 0 182 10 192
1990 3 187 8 195
1991 0 265 17 282
1992 2 201 16 217
1993 9 433 24 457
1994 5 369 19 388
1995 12 383 41 424
1996 29 416 37 453
1997 20 545 27 572
1998 47 787 44 831
1999 92 982 54 1036
A3t 228 5 479 351 5 830

o = & ] 5| A AR AR L EE KER 43 4 B #E0. 700
~0.790 [8] , H A LB /D TF0.600 19 & F 51, B
1985 4E /) 0 R I % 1999 4 4992 K, {H H 5 & &
B93.764% . AR AL FE0. 800 L L /5] A A 4 4k
Gl #5.794% , 7T LA, 46 K 85| AL 7 H
g, Jaffe i HEE KE . GEH . EEMAA&S
A K3k B 522 1R i B R A 0L RE B 6 P A 2 28 4 o R
LI R B SRR r 2K 07 B, K400 48 p K507 L A&
I iHE R E 511 A Tl b B %8R 8 )% 5 R A
36 MEFIFA . B FXRMNERN AR, 8 Hk
MERMLUEFRE-—EMER. B %EERMEM
BHTEANX, 2 AERGRY X BAEARGEH
DL BE ) 22 BE R/ o
43 tEER

A< BF 55 3R FH 1D AR B4 B U o i 1 — 30 R R X &
A 51 F HAE A7 [/ 3 43 B, B A 1985 4F ~ 1999 4F
ExtEE. BAS MARFANER (HMEK)HE
5 AEE, TEERERBUE M HERIKF
BE B HEE B RE H E R xR E % A5 A (AR5
BRI, R 6 BEX TR EASEML,

i 35 [ 5 — f8 A AL Ak 45 U G o A
£, [] 15 22 0 71 R ) i 05 e 2 1o 5 AU O 47, R O A B
934 Fi Stata 9.0 G5 11 5% 44 , 43 5 3% FH 0 B #p 07 gk AT
EE, B BEHSRRFET.

R7T A_MOPSR(BEE - ERSIAR)
Table 7 Negative Binomial Regression Results
( Dependent Variable ; Patent Citation )

B R FiE 7 AU
; 0. 053 -0.274
’ (0.391) (0. 494)
fi - 0.785 -0.793
(0.181) (0. 187)
) 0.023** ~0.014
dist
(0.004) (0.041)
5 -0.566""" 0.133
e (0.158) (0.793)
O —9.805*"" =G, 5T
B 165 165
XA E -490,322 —438.248
Wald £ 77 {4 77.090 18.610
P{H 0.000 0.001

E A DEAREIRHEFBRRFTESF . ET L
MY REE,

FE AL AN Y B A 55 R B, R Wald & 5 {E
A177.090, %t Jii B9 P {H #20.000, 53X F 0 &K L 9F
WRE . P E XS AR A B 3R B AR
S i R 2 AR SR, HE SR R BN —0.785; B AR AH )
BEREEHREHK0.053, HREIHARE; MBEHERK
BIHRBCH0.023, HAHBH  ESHEENEAR
B H -0.566,

S R i [R5 R B s, M Wald & 7 H A
18.610, Xf 5 #9 P {H/£0.001, X R W F MK L B
# EEEEDTHEIIGMER, HH, & aHX
FEPRAMNSEARKFES TR H, HA 3 A%
BT EE . 1 H 5 R 8 K K, BB A
MRS O F [ R, AR X — 4 ie, AR
# 4T Hausman £& 3% . Hausman 5 5% 89 JR % B B L
RO AR B AR F [ GE AL Y, Hausman Ky 56 i 45 5
R, R {E #2780, X Wi i P {H #0.59, 3% % B R
A 48 SR {BOIR , BCPE VL BN IR TE R A 3E

5 &g
A BT % A 51 A o B B B R Sh s A9 Q2
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FEUL S BT % A5 89 E PR PR SN SEAERT TR 25

AR B B Jaffe B5Y, Bk T B AR AH LB L 3 A1
BARMKAFRE BBEERMIES 4 ER, ZIEMFRN
Aok Al B 22 (3 X)) %o A [ B R S s A0, BT 5T
MERLBWT.

(D) FES1 ATk B K (X ) B 5 AR A
EXEREEARSBNERFEAIEE. —B/WMF,
7 A AR A Rl BE R K, BT BT R SR A& R
B, EEMEFSI ARRE, B2, PEERLA
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HEMMBEESIARES, FENSIAEREFE
FEEAMCEER, WiRr 5 AR, X 2SR
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BAEEE(EX) 85 e RAE6 181 4>, X 54 L
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An Empirical Research on International Technology Spillover
Based on Patent Citation

CAI Hong, WU Kai,SUN Shun-cheng
School of Management, Xi'an Jiaotong University, Xi’an 710049, China

Abstract : This paper uses patent intermational citation as proxy for international technology spillover. Firstly, according to the pa-
tent citation data base of National Bureau of Economic Research, this paper analyzes current situation and characteristic of inven-
ting patent technology in China. Based on 36 patents of 6 major categories within the data base, this paper calculates the technol-
ogy proximity between China and 11 innovation-type countries ( regions) from 1985 to 1999. Secondly, this paper calculates for-
eign dependence of technology of China from 1985 to 2004 by substituting technology knowledge stocks for technology knowledge
flows; Moreover, this paper synthetically analyzes factors that influence technology proximity, such as technology proximity, for-
eign dependence of technology, geographic distance, and language, ete. Finally, with the method of Negative Binomial Regres-
sion, a quantative research is carried out to explore the relevant factors that affect patent citation of China. The results show that
there is no significant positive correlation as predicted between technology proximity and patent international citation; patent in-
ternational citation is negatively related to both foreign dependence of technology and language differences, and these correlations
are significant; patent international citation is positively related to geographic distance, and the correlation is significant.

Keywords ; patent citation ; technology spillover;technology proximity;foreign dependence of technology
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