E-Commerce Letters H1-7 7% 1FiR, 2024, 13(3), 4254-4261 Hans X0
Published Online August 2024 in Hans. https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2024.133520

ERAREW2013~20224FFF BTN
58| S SEiEf ot

) S S
VLA R RS BRI ST, VL9 £37T

ks HiH: 20244F4A5H; FHHEM: 20244F4H24H; KkAAHM: 20244F7418H

H E

ARAREBREBRARAFTLHRBASCUFHARZAWRR, XXBEEETED T 7E, B
Cobb-DouglasZ: 7= ¥ R IBET @8, & Pearsontl X4 53Z B EIHA X R E2013~2022
FERBEARFP WA KE AT LIER R . HARIA: BRI EBRASTF SR EFIRERHKE
EXRL, HEMEBRSEFERNRREEZR. BEREAZE R EN A ANBURER N R IERL E Hwig
KA

BEARF, BERBAN, BIF=H, BB E RS

An Empirical Study on R&D Investment and
Innovation Performance of High-Tech
Industry in 2013~2022

Bing Wei

Institute of Science and Technology Information of Jiangsu University, Zhenjiang Jiangsu

Received: Apr. 5", 2024; accepted: Apr. 24", 2024; published: Jul. 18", 2024

Abstract

To explore the relationship between R&D investment and innovation performance in China’s
high-tech industry, this paper uses stochastic frontier analysis method and Cobb-Douglas produc-
tion function as the basis for modeling. Pearson correlation analysis and stepwise regression

XEFIF: K. SEARFE 201372022 RN SR SIS T[], BT 45FR, 2024, 13(3): 4254-4261.
DOI: 10.12677/ecl.2024.133520


https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2024.133520
https://doi.org/10.12677/ecl.2024.133520
https://www.hanspub.org/

FRUK

analysis are used to empirically study the relevant situation of China’s high-tech industry from
2013 to 2022. Research has found that R&D investment in high-tech industries has a very promi-
nent positive effect on innovation performance, but the effects of various indicators on it vary.
Summarize specific conclusions and provide corresponding suggestions for enterprises and gov-
ernments in resource allocation.
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Table 1. The main situation of R&D investment in China’s high-tech industry in the past decade
%= 1 B+ ERESEARAELREABAEEERL

. R&D WA F-iIT KA R&D N4 BRBUEZ Y SoRGI2, HAemilkz  WSKEA AR

*h M (feot)  #scti(feon) R ECIAAE) Sclidieon)  S(feot)  $EscHi(feon) &sci(ieon)
2013  1734.3666 2069.4975 55.9229 367.1266 53.213 13.0081 31.2567
2014 1922.1544 2350.5812 57.2537 316.5342 56.6978 14.9184 46.7082
2015  2219.6591 2574.6024 59.0016 335.5721 71.7421 12.9261 63.3058
2016 2437.605 3000.3555 58.0248 402.8069 99.7959 7.7945 77.4624
2017  2998.3603 3819.6426 71.6358 479.701 119.7045 9.821 158.4485
2018  3559.1155 4638.9298 85.2467 556.5951 139.6130 11.8475 239.4346
2019  3803.9639 5407.4850 86.0961 562.0067 109.4013 9.5699 286.5748
2020  4649.0941 6152.3656 99.0314 629.8740 180.7298 12.0794 251.9174
2021  5684.5724 7510.0172 111.9630 798.8271 116.3637 10.2936 227.4900
2022  6507.7304 8590.6282 125.3952 828.7488 66.6711 15.1193 226.3101

3.3. BIFIF= a4

A B I FR TS EONET S i B O B 2013 E A 2022 AL BUET T IR L. R A
1 R RAUH ™ AR EE, 7T HEEE QU AT, ORISR TR . Hor, AR
FIARP B R HE KON 10 J3PFIEIN A 43 T34, KRR, MR TR DU K 5 k. R A
TP AE T S A B USON TSR TR T 3 1%, WILH AR L BT B B 2R R, 4 AR e

Rzt AR H W .
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Figure 1. Innovation output of China’s high-tech industry in the past decade
LA+ ERESEALAIF~BIER
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LW, MBRIMBHEARBEN, o 5 (1=1,2,3, )REIASE, « RoRMEHLRZET, Tz t P
41/(2013~2022).

HIE, W16 BIH SRR A

LnPt=c+alnLi+ SilnKu + S2LnKat + SsLnMe+ &t 3)
BA QSR
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4.2. FEFRIEER
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R&D N3 LA R&D A SR e AMERBEANTR I AL 5 NS EREORTT T B, A AE I E
PN 51 3E R BOARBEAT W 2 AT B T (0 2% A

QB MBI B, R A R RO T TR A FIR T A AL, Rk
A TE =, I HAS RE25 MZ BRAA R EE AR, BT A R IEECS W06 B S0
B A BRI AN TN (DR AR, RO T WE AR R Gr ks, BRIA S
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T 2 BT AT EE TR AR o

Table 2. Measurement indicators for R&D investment and innovation performance in high-tech industries

2. BRI AN S BIF SR E R R
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432 MEBRXEFER
RIES 2 CHRINAI LAY, HEEIW R BARN S A Bt ER, WA RSEEATH R ERA
PEVAERT /R 4 2 3RS 7 T B A R @ A fE & . Bk A RN

Ki = (1— 5) X Kl(t_l) + Et (5)

Horp, Ky AR EEBARPLE tEERIPT R A RALRE, 6 FondrIHFR, RIESH 30 # HEUE,
HEHL 15% AT IH AR o Ky ORI E S BORLER t— LERPE R BA &, EAURIZER R&D 43 N
S

4.4. Pearson HX 45

HYZ RS A, Hh A — M L% 4 N AH 5% (Correlation). 48 12 AN & B A7 1E—
SE MM, W AE . SR 5. TR UANER S B S0 AN e br 2
AT REFEAAFLEAH R R R, B RARHAEE, FULASCE et iX Sedg b AT AH AT, I A
AF B A A G I 1 772 £ A Pearson S0 415 Spearman A0 M, b T & A BB ST AR B A 1Y)
LYMERR, BHEGAF TR E. HTAXKNLRE TIESLMIESLEE, itk Pearson AHC 7 HT
Jitk. AERERAT SPSS #E4T Pearson AHIG/M T, S BIMIES R N4 3, & /b kiS5 & Pearson AH
KZRET LUS T BRI Fabn A AR BE . Hor, FHOR REUMARHELE 0~0.4 R & Z [AAAM K
B IIMIOE, AN AR 1 MR 3% 2 [ A e P e

Table 3. Pearson correlation coefficient between various indicators

5% 3. BNMEFRZIBIAY Pearson FHX R E

L Ky K; M, M, M3 My
P 0.982" 0.940™ 0.990™ 0.970™ 0.578 -0.02 0.929"
N 0.967" 0.979" 0.993™ 0.966" 0.573 -0.097 0.910™

T R 7 RIRAE 0.01 AT (M) b B E AR

B B2 3R, mEARIMTER P AN 7305 Ly KL Kye My AL My BIFEOC R B35 8 TEE,
BEEER, 3FHBEEET 1, £R_FRE 0.01 KT EEBEAEX. Mt ARP LK Py N FI M, 2 [7]
AR R REEEL T 0, A1 M3 2[RI IAHSC REUE A S, Ui ENZ E A FGAHRECE oG . LIt FE bR
Mo F1 Mg HERR, A FRE AR BN AR R bR idh AT J5 B0 9T

4.5. FXEVISHT

BT R gtk — I R B AR A R AN S G SRS AR bR A AR AR DK, RSB
PRAERIAAX R IR . A SO 2 S O IR BRI TR IE D B4 iy, SRR IA M AR >
MEAFF R AN 5 O S P AR B (R A EARAE e Bk R . B A HHEH T BB ERZ M, ErH
B E AR [A) AT REAFAE I 22 B AL 2R MR 0 1n) 8, AT 2 e B R P P e o
45.1. FFEEASHER

T DL EEANE R MAAE SR YE, SR B2 e Mt A M 4s R . R AR SO HGZ A5 |3 4y
W7 iEAE SPSS AT AT, 43 AR R T IO AER LR FR IS P b AR AR ST 46 O SR LU
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B BN E N B R AR B N B A BB ST A S5 R, BARSE R I T & 4.

Table 4. Stepwise regression analysis results

F 4. BEREIVEASHER

L Ky K, M, M, F R? R D-W
P NO NO 1.099 NO NO 410507 0.981  0.978 1.155
(t=20.261) : : : :
0.135 0.312 0.396 —0.062
N (t=2619)  (t=22.931) NO (t=9277)  (t=-5564) 3830.707 1.000  0.999 2.729
452 RO

M 4 BIZ D R a8 R AT LA

Hoy R I RSO Ko X P ML RIR P H A WS B RN o 4 R A2 R 6 B H
Pk, AR IR S0 t KRS R, BRI A BN SR bR T R A ™ T R4 3850
Ko EAMR, HRZEHGHEE. RAERIDVH™ I R AR ETE 1%, SRR LA 5
Heredtmn 1.099 ANE 7> s IXRY, B IR RAESOR QU AT O AL, TR —
FATRHAR, B 5 A BRI ™ dh i Fo T & S - RN, 27 ML R R
WY MR S T 2R e R ) B = B 2 3

H PRGN L BER B & Ky SORBOEL 98 50 My OS2 577 TR B AT W 5 A9 Ik 1] 9
JifERT, DASKIE N EARZ RSCH My A B F M AR R, AR Ky Bk WA A S N EHE sh
Tk, RAESEARBSMAETHIERK M EER R FIARAFRNE TR HIRR, 2
AV BUHTRE IR RS AR . BORBUEZ SRR T R S SR, e RENS B Al i 2B AL
L WERANTES Ty, kg bR — 2 MLt Rk at . ERTR T T KBTI R, TR RS
Hedito SR T AAEBOR T RANEF T 1055 77, TR AP RR . AR A SR i 3 34
HA HE B S W AR BT AR N ST H A IR AT, (B S O M R SR T AE B B0k,
) 2= BR 1 Ao b B A JR s a5 AT M Al RO 22 5 AR et o 77 T R 48 Bl S AE 22 B 7 L 77 T R 52 )
AR, AR 2 EE . O, R ERIESE T R — 8 B R OB, RIVET T
FANE R R REA LBV N ST R . T, AT I R O R SR, B T RERIE S
b, WOFETIHTR . SEFMEE. BORMESEZ AN Trm. Bk, BUAEHT ST A2 3 ST hx mil™ oA
WM, WA —E BEAE R N T AR5 = A R 25

5. WisR4m L MBI
5.1. HR&R

AR x5 B WA STIR I 6 Rt 2 B, R 3R R SR P ML AR A BN 5 QB ST LR BEAT HE 2
5030, $RHE ZF BHBARRR, WP A QU SRR TE R . DL 2013 4R F] 2022 4 R
P R SR EE TR s R SPSS X Bt AT B mIH 73, 432 7 AR JLANE 18-

Ho—, BrAJdERRAh, HR4E Pearson ARG /4T 45 R AT LS AR Mk AE R&D J5 i A5 B Hi 4t
RO AR, HRA IEREEUE T o TR 51328 2 S AN AR 9l 3 H 5 7 M) R 1 ORI 7™
BN Z A G R GS BE TOMOG. IXR W], AR o UK 5 | BEHAF A SO A e 1%
HAONABHIQHT . B, SRRV E PR BIHTRE 2 R FE RIS, TR BN 2R
[ Ael N PaLihE - ZE
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7, 7 Pearson AH < B I 5 HE -5 A8 SURCR ZE AR DRI LA IR RN SR BR X B8 SO B —
TERIRIERIHR R Horr, BT R A S AE AL AR = T AL TR B AL, BN RN AT
REARA R BORHGES 9% 5 05 7 A A WIS I IR sl (R Y, IR SR N 51K
HEMPE . MAWERZ RN USRI EARBOE I, A BT RT S AL BF e i 5e
ey, BEMHERH A BN B, A 2w B SR R IR RIS 8, & SRR
REFIBN, FEMRBARBGER RN, DAamiETt B & eI s Mg e /1. SR Ts
BT HAA R, AERBNRISNEREARTCIEAT R N K QU™ - DR Al B FF 4 5 BT
ANINBHARM LI ZR, AT s 2 (1 BT RE S AN SE A%

5.2. BUREIR

EFLLEJUAES, AL AR BORE L :

Ho—, Alb R SR E A BN ARAE AR B 5 B 1 i B0 s (e 5T, Ak
B WA N HARFITERI, B ORI R EN 5 Aalb R Jee AW AH LIS o (3] 8 OR AT A N B R B 4
FHINERXT AT R 2 B A FH K BRAN R B, ORI S R . .

o=, Al 75 5 BEC B B iR AR L N AR A A BRI AN, KT A8 i LA R ) R&D
WA ENE L, IRHEATESIN A R&D LB AUHT ™ fh T R B RN o (R SK E N EOR I, 7 2
THVP A B AE RO U E AT TR, 38 S S ARG M BOR T 20 ERF AR BT

H=, BURFNIRIEIRSS . BURFA 5 AT DOE 238 Dt SR P e W BOA R R, it 58 4
W RER B R . SAT ARSI AR B EOHE, A RT Ab AR BNV B, AT ARG ALk AR i AR S5 T
QWP G oa % N = [ SRR RGrE) PR 4D A =il KT R S8 Wl T4 0 59 N i 2 T P
WA, HESNRIE SR AN R E BRI AR 23— ke, B sh R E LSRG H 5
[E Prse AT s K.
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