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o 51997 4F M H, 2014 4E 4 Moran's 1 $5 ¥ 18 £
6.985% , 1997 4F E 2010 4 K & 2 3 4 4 H JA W 1) 2
TREJE TR 2 bk e, 2011 4 522014 4F £ B U B A2
HEHE . X FRAF AN G E B AR B
1 25 JB] R P B B B, IR AE R ABTHR B H

Moran's TH5 BUHF 95 45 e R B, & B & B A 7= 0k A
A ERESHEER KESKEEENHR
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Table 1 Statistical Features of the Main Variables

ik ba15) s income spe div com per res edu fdi

EHE 369.448 1.595  0.889  4.251 89.960  5.801  7.987 38.754
o E g AL _

FRiEZ 1048.827 0.830  0.217  7.469 227.271  17.303 1.294  57.967

SEHE 37.221 2.628 0.949  1.428 14.535 11.885  7.987 38.754
B2 il _

FRiE2  81.714  1.702  0.290  0.811 24.851 24.889  1.294 57.967
N i SEHE 0 11,129 2.786 0.829  3.736 11.405  8.540  7.987  38.754
HL 2 L AR i 2l _

FRMEZE  28.542 4.026 0.219 10.897 18.078 21.132  1.294 57.967
Wl E R I 215.867 0.655  0.741 3.302  47.177 49.587  7.987  38.754
il FRiEE  673.544  0.410 0.261 14.469 166.701 191.640 1.294  57.967
BRI FEHE 87.644 0.628  1.067 10.519  9.141  10.292  7.987  38.754
TP FRMEZ 330.044  0.928  0.325 31.848 32.453 28.914  1.294  57.967
N ES SEHIE 18.135 1.33  0.839  2.102  9.254  5.801 7.987  38.754
il 1l FREZ  60.285 1.214  0.237 8.407 23.178  17.303 1.294  57.967

+=2 BIFHOIMoran's IIE¥
Table 2 Moran’s I Index of Innovation Output

SEAfy Moran's I z{H p{E
1997 0.587 7.013 0
1998 0.652 7.438 0
1999 0.625 7.178 0
2000 0. 603 7.128 0
2001 0.482 5. 860 0
2002 0.486 5.971 0
2003 0.540 6. 467 0
2004 0.537 6. 621 0
2005 0.514 6. 246 0
2006 0.522 6. 355 0
2007 0.582 6.934 0
2008 0.587 7.034 0
2009 0.583 6. 625 0
2010 0.558 6.479 0
2011 0. 609 6. 801 0
2012 0.596 6.714 0
2013 0.611 6.770 0
2014 0. 628 6.952 0

TR T ol BT 7= M 89 %S ] Gy AR AT R B, R B R
A PTG L 51N 0 IR R VL R B R 7R ok B B 7 i
MRESRESRRSHMRIZN AR EHSKESER
HEESKEER> G, KBHBHNKESSESE
BofikE v ARmESHEERS M, Hibah
HRFHERDIAAL. GEKRE, KB HRBH
REBE TR T & AR S & e H 7 H KK
B REWNT - ORBETEF LR, ™ & EH
B, M T H A, v O SEBL R JE 6 A M R

B 5 KT QI AFE K, BEE o A I A AR A 52
Tl , o ol R A2 BIARHF , A TR AR B R A
WA, HERNHRBEANER,ERFBHEAR LR
J& 5 BT i) RT3, A R T b A K
Fo PIERE R BE TR T IREIH ™ H 5 MK a0 % ™=
H DX IR 3R, T R G DR R, T R Rl R R AR
SE , U KT A BB MR T, A A B &
5, FEAIHF - HEOMET . H5, A 2 X Ak
TR, R 2 3 XA 7 7 9 B 7 AR OE 18 6 H .

4 SCIEERSR
4.1 BEFhERZEARS NS BN RS R
hfRERHE R, AMEUPEHE AR
A EEgE R &, LRI = g A, A
6 B 8 %0 B Y (3 G T AR B R ) | e R R N B R
(BT AR AR ) | 3 [ 307 45 B (=S () T AR A EL )
B ZS RN BN (B A S Bl EAR B AU ) 4 MBI R 3 45
HEAEE R, WEE B 54 RE, J0A 25 300 A
RABEHMER HUsBFERET, BEAEA R
. HETEZsHE, B4 N A R 3,
e 1] 80 AR B 2 i B 2B RO BB, ) A Bk AR R
BWHE 8, EFHAALERECMM MG, — &8 ¥
AR T BN P A A TR, B R B R A (B i
(] Tt 4B Y ( 23 (B 5 S B AU SLM, %5 [A] 1R 25 f &Y SEM
s H] fE E B RISDM) H 25 (B R AE B LA R g B AR
it /Y2 (B, BB IR AT (R [N R, X AT B S BUfb I
25 S B B9 52 B, % B B 38 3 Hausman 6 36 , %5 3% B 2
Ronr SR LA s 3h A R T AR A ( B B W S
BERISLM . 3 45 =5 [B] £t 22 62 B SDM ) Bk % 18 8] = 6] ¥
J& (winincome) F1 6 [ # /5 (Inincome, ) , & 1A T Bf
25 ¥ J5 32 B0 (winincome,_, ) , {fi 15 B PR R o N &
P ] 8 X AF & % W 3% B , 3F 26 5 & %8 06 PR E |1 1
45 Lk W A 55 A BF 95 B F R Loglikelihood ( )& 3 fa]
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5 hlog L) MAICHHE & H Bk FERERR, NEA
HRE.NEEREEERERMR flog LIEKXTF
HAb R, AICH /N FHMB R, RPZEELE K
Rl B, o E ARl B a5 800 R
R4 g7, B 5 45 R L 3h A 5s (AHEE HAE
5 RAE R bR .

i % 3 3 45 25 (8] 1A AR A %Y SDM-FE 45 82 0] %1, %%
A R AF B Y B () Wi O IR 23 (8] M S W R B B R
0.555 f10.252, Bi F ¥ IE (B, Hil 1% 8 835 &
%, RKATEHEEA LA TFERENER

16 P B [6 00 0 1 25 (6] 34 2808, B S ol Bl B R B
B (8] % &2 0 25 (8] 4B , 25 50 A0 8 = AL E
B A — 3 BT 7 A 3 2 B R 34 X R8T 7
MW, X520 B HXRRAER 3, #E— Pl
B PR R SR P A3 A E M E R, "B
—ETRBER 25 A R ARAE . X2 P O B 3 2 il i
TEMEREARLRE, BIFER M EZ MR, W
P BOAR R AR 7 B8 R AR DX A R i 0 i, X0k ) A
B e 2 R AR R R S W R A A H
H1-0.068, B A E B FW L, KU QWH & H KR

R BETHOEERATIVANSREERLER
Table 3 Time-space Effect Regression Results of China’s High-tech Industry

Toot AR EHER 25 (R 38URE I 2 U
A T AR B AT 25 ] T A 25 |1 TE A %% [B) T AR A5 (A BhAEE (A
el Ll BaRy Ll e HAREE  EREEE
- [EEM R -2SCMM — SLM-FE - SEM-RE - SDM-FE - SLM-FE - SDM-FE
In income,_, 0. 644 *** 0. 580 *** 0.555°*"
wln income -0.133 - 0.091 -0.298""" -0.083" 0.252*"
win incoime, 0.017  -0.068
In spe 2.00E-04 0.001 - 0.002 4.00E-04 - 0.001 - 0.001 -0.001
In div -0.019" - 0. 006 -0.020"" -0.016* -0.020*"" -0.011" -0.013"*"
In com 1. 78E-05 1. 68E-05 6. 00E-05 1.62E-05  7.00E-05 4. 00E-05 8. 00E-05
In per 0.762*** 0.386"" 0.681 " 0.833*"  0.659""* 0.433** 0.458""
Inres -0.142 - 0.088 -0.248** - 0. 098 -0.261**" -0.149° -0. 188
In edu 7.298** 1.614 4,218 5.848°"  3.479"** 2.595* 2.277 %
In fdi 0.183*" 0. 103 0. 059 0.228**  0.043 0. 040 0. 068
wln spe —5.50E-04 3.30E-04
wln div -0.030""" -0.026"""
wln com - 1.38E-05 6. 00E-05
win per 0.464*** 0. 533
win res 0. 100 -0.115
wln edu 7.269*** 1.997
wlin fdi - 0.264 0. 159
R 0.676 0. 586 0.832 0.679 0. 762 0. 771
F 124. 020"
Log L —-712.318 -808.203 -622.481 -622.481 -613.953
E-3 =k ol i 35.960**" 58.220°*" -26.020 176. 650 ***
AlC 1 501. 062 1 442.636 1 638.406 1 430.634 1 194887 1 186. 168
-2.510
—Br AR (0.012)
0.417
—Braxk (0.677)
TR 2550

(M

R A AR ERKTERE CAASREFRARTERE CAHAINRE ER AT ERE, TR;— At
Brafmiefmhz i S ARBHpE; it BRANGEORIEDHE, 5T AKEApHE,
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Table 4 Time-Space Effect Decomposition Results of China’s High-tech Industry

i
3 #7575 [ Fi B — SLM-FE #2575 I U ~ SDM-FE
IR REMR BRO HERR B BE
In spe - 0.001 1. 17E-04 - 0.001 -0.001 0.001 9.36E-05
Indiv -0.011* 0. 001 -0.010"" -0.012* -0.019"** -0.030*"
In com 0 - 8.15E-06 5. 69E-05 0 1.86E-05 1.30E-04
In per 0.437°" -0.037 0.400""" 0.448 """ 0.358"" 0. 807 ***
Inres -0.153" 0.013 -0.140"" -0.199"" -0.062 -0.261""
Inedu 2,844 -0.237 2.607"" 2.375* 1.182 3.557*
Infdi 0. 039 - 0. 003 0. 036 0. 058 0. 124 0. 182
K
i #7575 A B BB — SLM-FE #2575 U ~ SDM-FE
HEMN R BE HEMR  REMR BEN

In spe 7.29E-06 -1.32E06 5.97E-06 4.94E-06 -5.92E06 -9.85E07
In div 3.62E04  —6.1E-05 3.01E-04 3.60E-04 2.81E-04°  0.001°
In com 6.47E-08 - 1.11E08  5.35E-08 1.05E07  —-4.51E-08 0
In per 0.531 - 0. 087 0. 445 0.513 0. 153 0.665"
Inres 0. 069 -0.012 0. 058 0.113 -0.016 0. 098
Inedu 22.499 - 3.495 19. 004 15. 390 - 0. 857 14. 533
In fdi 0.013 -0.002 0.011 0.018 0. 005 0.022

H R B S O, HIX MR AR R .
£ R A 809 R B B8 B 5 R A %
HEEHBRE, HRESBENEHARBERER
O (8] 4% 200 o 718 20 O i B i S A AR . A
55K AW 43 T 35, R AR R AR A ) RE 43 R O
301 250 0 0 A SO, B E — A R RO A R
B RN | 8] 1 R0 S RN . R AL AR AR B XAl
7 7 R WA G 6 R AR, 2 i O O B B O L AR
[E 2 N S A0 B K T N K TR B
RE KB BB . O ORUE G i B HE TR A, A BT ST
A H 00 B4 3l 25 25 (8] bt 22 88 B 47 0ONE 0
MEREX ST, RAEH LT LLERNT S
EREMAUFFHMEERLEFARE, DHEALER
X B 7 G B 28R . [B] N R SO B B
ot U BA 2 B A B R X A1 B 7 R B A X
3P KO ) S ] A (ER R X P R OE
HEFERERXEEGEN, KREETF.O4%
FEAL SR R AR T R K 0, 7=k 5 72 ol 22 [ 77 7E K 8
KW BEZES, BBOCRA 5 A8 7l 4l 635
J B VR — BOR AT O M U 33 o X3 ] L 7k P B R
PUIE 2 A0 B R O B OB PR RS, SR 2K W /) 87
L, @Y MR R R B — R, BRI
5 77 A2 (1 S R R S U, B B 5 R R
Pl B A R, #E T S R T RURT . RIBATE AR

B A B2 (8] 5200 3 5 10% 1) B 3% A 06, A R
BAEERE AT A G A A B (A AN AR A, SR
B < 3 2 ] 8 B v @B 77 HH B4 23 (] 6k PR B 58 B
AHETE. EHTENRBRAXQIH ™ H = EER K
9 P R X3 () S ] Sk L 0 BT R AR A B R R B
7 7 A R e DX P9 S )R Y, R X 8RR BT 7
A E N
42 BFATUEEARS VNN S BNR DR

B TR T 1 7 B B 28 2 AR (LA AE A
LR AHFETLER, KRS HRARAL UL
FRMNEHAMRBNEL BT Ll fF sl
HIYE AR o A 98 K A 8 T AR 7= ol F R A7 b AR
Bn g s Sz mmm s, g B RS B
EHHNERMRXRREBEFETLESR, FEAH
#i R Log LANAICTE Y& # HLARBERY . RS FIFK 645 i 3¢
EBFRE R

(1) B 25 i 35 Ml W 25 BORE B oy i o 35T LU R,
KRB sEmEERERGERET . bR
5] 0, QT 7= i R S AR R O IE, M 0.375;
ZEMEMABMEZF NG, H-0.230; H=HFELE
TRBOAN B B BE 2l i A8 7 A T IE
T6) 22 BLOE B0 S0 0 9 1) 23 (6] i i RN, {H S A7 AE B
EHMN. MR ZHMOTMERE, TREK
HEREH, TLLER SHEAERNTHE S X
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Table 5 Time-space Effect Regression Results Based on the Industrial Perspective of High-tech Industry

B2 il ol

FILZE AL IS8 il ol

BT OR MR
B il 3l

BFHREILE
I B

BT R AR
S

TR AN SR AEER HEER HEENE EER HEEE SR SHEER SR
ERCERERY EHBER mAREREY ARG EARCRE mAUREE EARERRY mACEE ERERE mHUsR
~SLM-FE - SDM-FE - SLM-FE - SDM-FE - SLM-FE - SDM-FE - SLM-FE - SDM-FE - SLM-FE - SDM-FE

Inincome, , 0,375 0.328"** 0.660°"" 0.640"** 0.579**" 0.487"** 0.637°"" 0.645""" 0.495**" 0.485"""
winincome — 0.230°** 0.322***-0.076" 0.137"**-0.073" 0.207**" 0.022 0.040 -0.225*" 0.233""
wlnincome, ,— 0. 020 - 0. 144 0.336""" 0.172° -0.098 -0.269"""-0.027 0.107 -0.121 -0.138

In spe 1.13E04 1.41E-04 0.001 0.001"  0.015"" 0.014* 0.001 0.001 0.001* 0,001°
Indiv  -0.001 -0.001 0. 006 0.006 -0.002 -0.003 0. 005 0. 006 0.001 -9, 19E-05
Incom -0.002° -0.003*" -1.30E04 "~ 1.11E04"" 8.05E-05°"" 1. 14E04 ™"~ 2.57E05 -2.73E05  3.89E06  7.78E-08
In per 0.225° 0.204 0.027 0.015 0. 099 0.163* 0.177** 0.192°** 0.216"" 0.220°"
In res 0.501° 0.558*" 0.302 0. 291 0. 096 0.112 0.273*** 0.226** 0.235 0. 260

In edu 0. 627 0. 788 0.432 0. 754 1. 902 1.906 -2.578 -2.293 1.153 1. 153
Infdi 0.003 -0.029 0. 077 0. 038 0. 028 0. 065 0.238° 0.197 0. 059 0. 078
wln spe - 0. 004 0. 001 0. 003 - 0.004 0. 003
win div 0.017"° 0. 003 -0.020" 0. 003 -0.015
wln com - 0.001 - 1.20E-04 - 5. 14E-06 - 3.65E05 - 1.25E-04°
wln per - 0. 231 -0.117 0. 265 0. 129 -0.097
wln res 0.766* 0. 260 0.144 - 0. 305 0. 117
wln edu -1.933 4. 169 8.974*** 0. 827 -1.528
wln fdi -0.591" -0.470 0.413* -0.148 - 0. 041

R 0.749 0.701 0. 526 0. 521 0. 696 0. 706 0. 666 0. 663 0. 705 0. 689

Log L -719.679 —-875.256 -858.770 —857.380 -701.018 —911. 855 -884.031 —884.939 -832.976 -874. 665

AlIC
BIC

1338.198 1319.260 1702.769 1 706.820

1326.362 1291.324 1763.677 1772.511
1385.137 1396.070 1749.708 1783.630 1373.301 1368.133 1810.616 1 849.321

1410. 827 1 416.620
1457.766 1 493.430

BIFFHNEEBEIARE, EUFRARBEA
FBF & B AAE B Q18- tH 2 BLIE ) X8R A 25 6] 5
H A7 1) X3 1E) 2 () i, BOAFR AN R B AMBER
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TR A AR 37 ) BE A3 X BRA  CR AR A, PR T X
Jl 3 o X BB 7= B4 e RO

(2025 AL K A5 ol 2 b B 25 3R Je o i o AR BESE
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i1 10% B E Mk 5, VLRI B & B A TR I A 3 e sh T
2 H XA 37 77 KOF #9 4R  , % T He X BB R
B mm A EE,

(3) 63 T B {5 15 4% ol ot ol B 23 3 B B 2y . A
HSHWEPERE, X THAERBBDEHEE
el TSR EMEAREEN
i, 43 31 470,487 #00. 207, i3 B |8 F J2 3 5 7 & il &
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Table 6 Time-space Effect Decomposition Results Based on the Industrial Perspective of High-tech Industry

A £
s AR Eh7553 8] T B BhA5453 (A R EN75 53 B R
A5t fEAY — SLM-FE {& R _ SDM-FE KR - SLM-FE KR — SDM-FE
HiE  [EE N HE HE Al HE (A
2 BN BN R =Y 42 & BB
RO R B R G5 ST 911 RO R
Inspe  LBEO4 -L4SEOS LISEQH  3B4EM  -0.008  -0.003°° LSE -46E0T LIEGS  1.EQS -3.I8E06 - 12046
Indiv -0.000 210804 -0.000 0,002 QO™ 0.0R°° LIEDS -3.52E06 TR0 LBES -LUEDS -6.ME06
Incom-0.00  ASEM -0.00  -0.002°  -0.000 -0.00% 1LBEQS -3TE06 SEM  LIGELS -SHEDT  LOTEMS
Kz
Inper 077" -0.06° 011"  021°  -028  -0.08 012 -0.04 00 010 -0.06 0.8
My 7
Inres 0.480° -0.09  0381° 0467 040 096" 049 -01% 03 049 019 0.68
Inedu 075 <0103 062  L06  -200 0954 435 122 318 SEl  -T.65  -2.04
Infdi 0.0 -0.00 005 0007 -0.4927 0457 0065 -0.000 008 000 000 003
Inspe 0.0 -T.0E05 0.000  0.001°  0.0005  0.00° 3%E06 -LIGESS -8.BE06 3ME06  LYIEM  S.4EL
Indiv 006 -48EM 0005 0006 0.00  0.00  LBEM 0002 -0.00  LWMEM TR 2B
o Incom -10E04*"8.0006 -1IEQ""-9.9(E05"" -0.001 -LOEM 308 -7.5E07 -T0ED 3B  40E8 8168
BiRSE  Inper 000 -002 00 000 -0.097 -0.8 008 048 02 009 0 0.0%9
T nres 0280 -0m4 0t 0 018 046 03B 168 -LW6 0 04 059
Inedu 061 -0.00 0601 096 3B 46D 560 -83%2 -2 69 1629 B8
Infdi 00 -0.006 0.0 002 -04B -0 00 -0.60 055 008 004 -0.008
Inspe  0.016°° <000 0.05° 004"  IBEM 004 000 -L4EH 000 0.0 -LTEM LI6EM
Indiv -0.00 LTEM-0.00 0.0 -0.017 0019 38U -LITEDS  LEED  LUEKS  6.06EDS 858645
BFR Jncom 898457 -6.10006 80BN LUEM "*-31505 S.8EL  L00E8 -6.MEN  LULR  3E 20108 1MEMR
g{; Inper 0098  -0.08 060 0167 02W* 03 009 -006 008 0065 003 008
sy lnves 005 005 0BO 03 006 008 009 -001 009 002 -0.00  0.031
Inedu 205 -018 2090 L8 TEMTT 06T 06 -662 1S3 198 N6 B
Infdi 0.0 0002 008 007 03%* 038 009 -0.08 006 000 000 0.0%
Inspe 0001 -LIEQS 0000 0.00  -0.005 -0.00 LGEQS 36E0T L&EDS LIEQS  S.6IEQS  7.40E4S
g ndiv WS CLEHE 005 00M  00M 000 LNEM 29600 LSIM  LSEN 000 -0
T
gy Imeom -LUGELS -LOEOS -LI6E05 -2NEAS -4GEGS -6HEQS L6E®  ATEN0 LUE  IMEW  LEEN 200
A Inper OI1™ 008 005 0189 015 0340 009 000 000 018 200 2198
B Inres  026°°° 0.0 0277 0267 -030 -0 022 00H 025 013 -l -0.9
W
BB e om0 AW L9 L0 09T M0 4S8 B M DR 1626
Infdi 0% 0.0 022  019% 028 -0.04 026 005 0.2 LOEGl -11%6  -0.9%
Inspe  0.000 -LSIEOH 0.0 0.000  0.02 008  LSEXS -8.68E07 LOGEOS LEMS 29BK6 48BN
Indiv 0.0  -L9EXS 0000 4UEM 0.0  -0.02  LEEDS -B50E06 LOES  LIGENS -LEK 4358406
BT Incom  64IE06 -1I6EG6  SME06  T.98E06 - 1IOEGS"-LOEM* LEEA -LNEI0 2DEN0  SEE0 -6.08E10 -43IEN
}ii Inper  0.206°-0.00%" 016" 026 -010 016 011 -009 002 011 -008  0.0%
gy lnres 029 000 018 020 005 026 00 007 012 08 008 019
Inedu 1L -02%  LIB LW -3 002 TI0 -326 4465 T8 -449 33
Infdi 009 000 005 0.0M 0.0 -0.00  0.08  -000 002  0.06  -000  0.06
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The Time-space Effect Research of High-tech Industrial
Agglomeration Model and Innovation Output

LYU Chengchao,SHANG Yuanyue
School of Economics and Management, Qingdao University of Science and Technology, Qingdao 266061, China

Abstract: The high-tech industry has three kinds of models, namely, localization agglomeration, diversification agglomeration
and market competition, which are related to the development of innovation output. Existing research on high-tech industrial ag-
glomeration and innovation output has neglected the influence of time and space effect, which leads to the limitation of the re-
search. Based on this, we explore the mechanism of high-tech industry agglomeration models and innovation output. From the
perspective of time and space, we respectively introduce the time lags, the spatial lags and time-space interaction lags to con-
struct dynamic spatial econometric model which based on high-tech industry and five sectors. The model can analyze the time-
space effect between three agglomerations of high-tech industry and innovation output,

The results show that the innovation output of the high-tech industry showed significant spatial dependence and spatial heter-
ogeneity, which has presented the high-high spatial concentration and low-low spatial concentration. At the same time, innova-
tion output also has significant circulating cumulative effect and the spillover effect. High tech industry agglomeration diversifica-
tion will produce short-term reverse to innovation output inter-regional and intra-regional spillover effect, but the long-term inter-
regional effect will change from negative to positive. In addition, there are industrial differences in the time-space effects of inno-
vation output. When taking the industry as the research object, innovation output of the aircraft and spacecraft manufacturing will
suffer from negative inter-regional spatial spillover in the short term, and innovation output of electronic and telecommunication e-
quipment manufacturing is affected by the positive intra-regional spatial spillover of specialized agglomeration and market competi-
tion, furthermore, affected by the negative spatial spillover of diversified agglomeration. In addition, other industry’s innovation
output has not been significantly affected by agglomeration, and the spatial spillover effect of long-term industrial agglomeration
on innovation output is not significant.

The results of the study enriches the related study on relationship of high-tech industrial agglomeration and innovation out-
put, and provides empirical evidences of how to choose the agglomeration model of regional high-tech industry. Furthermore, it
provides a strategic direction for the development of high-tech industry technology innovation.
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