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Abstract

Firstly, analyze the development level of scientific and technological progress in Jilin Province
during the 13th Five Year Plan period, and further calculate the speed of scientific and technolo-
gical progress in Jilin Province during the 13th Five Year Plan period, comprehensively under-
stand the advantages and disadvantages of scientific and technological progress in Jilin Province.
By analyzing the level of scientific and technological progress in sister provinces, grasp the gaps in
scientific and technological progress in Jilin Province during the 13th Five Year Plan period. Se-
condly, the Solow residual method and the introduction of intangible capital variables were used
to calculate the contribution rate of scientific and technological progress in Jilin Province during
the 13th Five Year Plan period. And calculate the contribution of technological progress to eco-
nomic growth. Once again, apply DEA Malquist and grey correlation analysis to identify the rele-
vant factors that affect the development level of scientific and technological progress in Jilin
Province, and ultimately study the degree of impact of scientific and technological progress on the
economic development of Jilin Province.
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“H=T7 B, RS R&D &R ER RIS TS EHES, 1R 2018 FIARIEAK, AN 115.0 12
TG, 1E 2020 FHEF R EE, A 159.5 1000, B =107 YRR 198 146, e 142 NE A,
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Figure 1. The R&D funding investment in Jilin Province during the 13th Five
Year Plan period
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Figure 2. The proportion of R&D expenditure to GDP in Jilin Province during the
13th Five Year Plan period
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Figure 3. The proportion of local financial science and technology expenditure to
local finance in Jilin Province during the 13th Five Year Plan period
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Figure 4. The situation of R&D personnel in Jilin Province during the 13th Five Year

Plan period
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Figure 5. The situation of patent authorization in Jilin Province during the 13th Five
Year Plan period
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Figure 6. Sales revenue of new products in Jilin Province during the 13th Five Year
Plan period
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MG I A NS T B AR P DTIRE S EE R TR AR, W S DX IR M 22 5% 3G K R B 2 VAR AR AR
PAR 28 0] 22 SRR AIE . A R SR [4) 3R MR D R sh & B R R B N TESD 71, REEINS T B R
TURRFE AL T A5 R B R A R o RSR[5 1 T MR RONAR AL, ) F B AL RT VR A 7
PR, M A BRA PR RAEARIED . BRI . USRI B ARk SR A2 Ul &

3.2. BIERE

3.2.1. FHE

BRI A . B FER T R I AR R R T i R AR SMETR R X FE .
CENAFESETREC 1RSI IS GDP 5 E AT H A% GDP LB . FTEARR AR S, 25
BRI ARG SEE I . B R G R e — B S AN A B AT — Ik dml, FIHAZ NS, SEl
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BEARBN BRI AN S L SN E T NE 4. Hichs (19815 “HANERAFFERXTE
G FFA TR MRS o BABNERBERFNE S T JUE EBCR I I 8, RS AR Bk £,
DT ks R B g P A S AR A B A 45

TEE Y, MR EURT G811 BE R RE e, AR B R B B B IX 2 W (A k4 ) ST AT P b (B8 AT
A G RERE S M X BT 2 (A 22 o T AR R g T DU R AT s A [
SE RGBS [ SRR B EE R, EARS R

AP R K SR AREAE A T B AR R B AR T E, EE AR AL ERZE T G T R
Ao AH AR BB AN B8 B 7= R A AR 58 7= R (AR A, T TE B A7 I P2 v 42— 5 9T IH 260k %
FERIRFEANRR, Rk, R KSR AR A N

K(t)=1(t)+(1-8)xK(t-1)

H, KONt IR OE AL &, o NPTIHE, Io)h t TR,

[ VR 2 2238 RS T ET ST IHER, KA 4%~10%2 18], bl /N e FIA% 24 1 55 [ e 98 7
PrRAN 5%, KilEE . RN 3.6%, KREMFN 9.6%, RHEAKM 10.96%. AHFITLL 2019 F1H)
[i] 72 T AT B AR AR B, K S ARV ARG | P T IH 28 AR B SE PR I R AR I R AR &

3.24. EERBANE

T8 FEARI ST B 7= A e R 7 R R A A A TS AR LA VL =25 R 9T B T 20
(ROBR 1, BFF 5 — e FH At BRI 57 S AN B2 A (107 tH v AT 2 30 At T o [ P9 R 2 BO0F 9 v A
HRAT 20 tH4d 80 AEARHIHHE FLARAT 5 5% [ % o [ A 7= SR g AT I ST FR K D v SR OB R o 0 =K, D
SEE BRI AE HEAES SEL 0.4 A1 0.64 0.6 M10.4. — NN, RiEERKLETEABENL
Bre DM 95 Zhaf e R AL — AR, Wit ARsn it R MEm . e 5 RATS MM Z L4 0.4:0.6, 1
RBFEFHTKEZHE T 7B EMAR, Wi =& PEGILN 0.6:0.4. BEEFFBUK, REH1EHit
@R, TESFRERE, FARRE DGR, WSROI AE, T E A
R T o7 Eh P Mk, T B A A X SR X RE RO IE, R IE X [FIRE o B IR 4
fiEo PRI, ASHT 70K 57 BRI AR SR 53 A 0.6 R 0.4 T RF & 3R (K52 PR i .

3.3. PRi#ESTMEHE

“TER7 R, RSB AIGEE D TRGE, A I T A R R
X T AT K R TR E FPIITE 37.8%, RHEEECHER BN R H . A MRS TR H I T
TR, B 36.4%RTH 2 42.7%, W] WAL X T &5 K R r) 2 R RN, FEAR4ER:
15 30%LL bo BRBHHEE TSN, AN S G K DTk & T s S S K ek, HE#H 2
PR RS, HARTTERAEH 50.7%E T+ 2 64.2%, FaITTHRRH 12.9% R £-6.9%.

2016~2020 4, WALTIEKTIH 5.76%, FEREKEEZL TR NFEES, HAE 2018 4
TG 2P I IE, BN ST TTR R R R, BEAYERFE 50% L b, HIZRFm. MG 4R
BRI, SHRESFEKEERKERSMBARSZIN, HE—EMBN, ShEKRs
ARSI INKRRZN AT VENER 1 “T =7 B AR B D sTik = A5 L
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Table 1. Contribution rate of scientific and technological progress in Jilin Province during the 13th Five Year Plan period

F 1 =R HHEREREELTTEERER

f | P * TR
2012~2016 7.3% 6.4% 2.3% 2.6% 50.7% 12.9% 36.4% 209.3
2013~2017 6.5% 6.1% 1.9% 2.3% 53.4% 11.6% 35.0% 171.3
2014~2018 5.7% 5.8% 0.8% 2.1% 57.6% 5.8% 36.6% 159.5
2015~2019 5.0% 5.5% 0.1% 1.9% 60.7% 1.0% 38.3% 118.9
2016~2020 4.3% 5.1% —0.7% 1.8% 64.2% -6.9% 42.7% 109.2

4. BRH LSRRI E RS

Zod B, A WAV 2R ACT R AR, DR e — 0 X Rk A8 KT 1R 50 R 3
BEAT 3T, S50 o MRAE I 22 5 R FE IR A 36 J I 3 S o AR 70t 9 32 I FH X T AR Eicafs , %6 2010~2020
R T BRBTLAE R =ANE 0 BEE B TR RHE B D A SR R 3R

AR % (Total Factor Productivity), fEIFRA 3. fEENIMNEH Z AR, WHKIEZ B RA™
#(Multi Factor Productivity), SMIZEZRA 5, WAL RK A RER T LEARFELHIE, 22
R T RATIT U KRG DK BRI AR #8732 ) DEA-Malmquist 752548 ST RHE D K
4.1. BERYR, FEAR#HTxRE#HTHORM

H 2010~2020 EWIA], RAE=H2ER-FHERKERN-0.1%, FTERFETRREENRIT. £
2012~2019 4EHA], ZRAL =2 P~ R K BN BB B, A= R Ie B0 K T 1, HIMKM B £
BORBED, EXAI I, MAE 2019~2020 4, A/ F/NME N, FEREOVEORBEL T BN R,
kb 18.3 NE A s VENLE 2 2010~2020 ERIE= A B R AR BT

Table 2. Development of total factor production in the three northeast provinces from 2010 to 2020
% 2.2010~2020 FRIL=ZHEEREHELREN

Fh B SVES BoREp AUPARRR SV ES EEFER
2010~2011 1 1.051 1 1 1.051
2011~2012 1 0.999 1 1 0.999
2012~2013 1 1.005 1 1 1.005
2013~2014 0.995 1.018 1 0.995 1.013
2014~2015 0.96 1.057 1 0.96 1.015
2015~2016 1 1.032 1 1 1.032
2016~2017 1.007 1.022 1 1.007 1.029
2017~2018 1.005 1.022 1 1.005 1.027
2018~2019 1.008 0.995 1 1.008 1.002
2019~2020 1.026 0.817 1 1.026 0.838

E 1.0001 0.999 1 1 0.999
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4.1.1.2010~2012 FHRIA=ZHHNEERE TR LR

2010~2012 4F, ZRIL=ZHMAEE AL TINK-1.00%, FEFEFAERISEN 3.00%, FAR
MR MK N-4.00%, FERFRBREA FTFEK, 8> 4 ANE 08 X —M B AT R AR R
EHRL T, K 4.00%, 2RAHEARID R . TEREERAF KL 2.00%E K, FEZREN
BARBESGI BT, 27 2 ANE 4 A PERLE 32010~2012 FERIE=E SR AR R RIE M.

Table 3. Development of total factor productivity in three northeastern provinces from 2010 to 2012

3 3.2010202 EHRI=ZHEEZLE XL RIER

HRHE £ % i AR P & SEEEFR
Ak 1.00 1.02 1.00 1.00 1.02
HORIT. 1.00 1.02 1.00 1.00 1.02
iy 1.00 1.04 1.00 1.00 1.04
¥ 0.96 1.03 1.00 0.96 0.99

4.1.2.2014~2016 FHRIA=ZEHNEERETR LR

2012~2019 4, KIE=EHEEERA R PHEK-2.00%, FEFEEEARRERE TR, T
KR 2 NE N, FER A T EORIE TSR E R SRR, W 4 NES AL TR
=BT R TR, SERAEP LT 3.00%, FHRA S RKREAHEK. Lk 4
2012~2019 R =B B ERK AR R EE L.

Table 4. Development of total factor productivity in three northeastern provinces from 2012 to 2019

T 4.20122019 EHRI=ZHEEZLEXLRIER

FARR A £5% si i AR P & SBEA TR
Ak 0.99 1.01 1.00 0.99 1.00
HRIT 1.00 1.03 1.00 1.00 1.03
iy 1.00 1.03 1.00 1.00 1.03
¥IH 0.98 1.02 0.98 0.96 0.98

4.1.3.2019~2020 FHRIA=ZEHHNEERETR LR

2016~2020 HME], ZRAE=BEERAERPH TR 22.00%. Ho MRS R EL, B TE
26.00%, FERFARILERKE TR, P TFF 26 MED A, HUORTTMER, 25 T 20 NE
SYEANLAE S A, WREATHEAREEER TR, HEILE 52019~2020 1L =4 R4 77 R E0 .

Table 5. Total factor productivity in three northeastern provinces from 2019 to 2020
5.2019~2020 RIL=ZHEERE~FFAR

BEN &S HoREEL BERARACR MR EEFAER
R 1.08 0.92 1.00 1.08 0.99
SR 1.00 0.74 1.00 1.00 0.74
Uiy 1.00 0.80 1.00 1.00 0.80
BE 1.01 0.77 1.00 1.01 0.78
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4.2. BRAES SRR YFERNEXME ST

IR IR I3 (0 ZE A SO AR AR 1 51 1 2 T LA PR (R AR ADURE BE AT LI AR 15 5K o i il
FHNLFF 81 2 18] SRIREE AR R o TP BRI T [6]:
HERYEIEO H B E PP FEAR A R, SCERVE S, B m BRI SIS AR

1) x(1) - x,(1)

(XoaXp"'aXm): xO(Z) x1(2) xm:(z) (1)

() () - ()
Soott n FHRRR AL,
X, =(x(1).x,(2),,x (1)) i=12,o,m
SRS X, . BHRIRIISIR AR AR, i
Xy =(x (1), (2),++, %, (1)) )
SRR 7 51 I T3 7 AL, 60
S %) - %0
(X0, X1 X1 ) = xéf-’-) xégz) xé@ 3)
G0 ) = x)
B TR T AT R, VRS,
x,.’(k)z1;(xkzk),xi’(k)=Z((Ilc)),izo,l,-~-,m;k=1,2,---,no A IER LA 2, ]

=

1

A, (k) =]y (k) = x/(K)|sk =1, mi =1,ee,m )
15 M = minmin|, (k) x; (k)] 15 m = max max v (k) — x; (k)| T SRE R HU BT ST LA 515

2 7B NG R I R R AL
r(xé(k),xf(k)):%,k:1,...’,1 )

Kok A BRR, R0, DAL, BH 28 0.5,
SRR F (X, X,) == 3 (k) KIS LEEAT R ICREFE, 3B AT A 45 .

N =1

4.3. SCIESHT

4.3.1. $BFRIER

PEBURHE: HE 28 TR R (X ) ME NS BT, B R&D & 3 (X)) Hi7 I EHEN (5 H ()« R&D AH(X;).
L RBRE(X)~ B B BN (XG) s REJEFI R (XG) « BEREDFa %) BT ATH R&D A R E(XR)-
HEH 15 5 880X S5 4R AR A A Al AR G137 ) 5 e R 3%

4.3.2. ERERBELXEKETE
HEHEZHEHI Xy ASCEBABEGEL 5Tk . HLUCRIEIR P AT T ENREIE 6. B
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BT EITCRAR ZE A, (), WEERWNNE 7. TR, THERKREOERE, 4RINT % 8. &t
BREREEMHEF, R4 9.

Table 6. Initialization data

= 6. ¥R HURE

X, X, X, X; X, X; X X X X,

4.727 3.139 1.003 4.143 0.716 3.546 8.611 4.800 4.133 8.263
4.545 2.876 1.103 4323 0.795 2.671 8.215 4.753 4362 8.302
4.753 2.584 0.951 3.323 0.995 2.546 8.111 4.753 3.362 9.263
4.974 3.334 0.874 3.921 1.116 2.759 7.930 4.628 3.977 8.466
5.545 3.584 0.103 3.966 1.716 2.906 7.611 3.800 4.061 8.300

Table 7. Absolute value sequence matrix of factors influencing scientific and technological progress

* 7. MBI E RS IHEF FIRER

A, (k) A, (k) A, (k) A, (k) A, (k) A (k) Ag (k) A, (k) A (k) A, (k)
0 1.772 1.001 2.035 0.846 1.883 2.934 0.386 2.033 2.875
0 1.696 1.050 2.079 0.891 1.634 2.866 0.320 2.088 2.881
0 1.608 0.975 1.823 0.997 1.596 2.848 0.320 1.833 3.043
0 1.826 0.935 1.980 1.057 1.661 2.816 0.319 1.994 2.910
0 1.893 0.320 1.991 1.310 1.705 2.759 0.319 2.015 2.881

Table 8. Correlation degree and ranking of the correlation coefficient matrix of factors influencing scientific and technolo-
gical progress
= 8. BHR S RM0E R KK AR BEME KRR HEF

Ty r r r3 Ty rs Te r7 rg Ty 10
1 0.79 0.79 0.89 0.90 0.44 0.55 0.64 0.71 0.81 0.85
1 0.42 0.61 0.80 0.82 0.61 0.80 0.56 0.57 0.92 0.84
1 0.47 0.50 0.94 0.92 0.33 0.75 0.65 0.52 0.95 0.78
1 0.60 0.89 0.69 0.78 0.78 0.58 0.75 0.53 0.73 0.69
1 0.73 0.68 0.96 0.87 0.87 0.78 0.56 0.59 0.75 0.95
1 0.66 0.81 0.92 0.84 0.84 0.46 0.48 0.71 1.00 0.58
1 0.41 0.55 0.77 0.54 0.54 0.40 0.40 0.50 0.63 0.89
1 0.57 0.75 0.71 0.67 0.67 0.56 0.48 0.53 0.78 0.88
1 0.73 0.63 0.96 0.67 0.67 0.58 0.96 0.55 0.55 0.94

Table 9. Ranking of related indicators for the contribution rate of scientific and technological progress

9. BRI TR KRR IRHEF

X, X, X, X, Xs Xs X; Xz Xo
R 0.464 0.650 0.435 0.601 0.473 0.349 0.349 0.433 0.343
KELE
4 1 5 2 3 8 7 6 9
HE7
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SRIRPEHE AL A T HT WAL R 220 50l Sy b 7 W BORMEZ BEN o B AN IR, BORBRRECK T 0.6, H
fbF /T 0.6 1M R&D £ 2 14 NGB D 1 R R OGRSk, WP R HED It R JR BB A B3 1 5T
ko UGB RIFZRCEOS RBHRE D I R B BRI, TR, oK 5 0 BORHR A5 NN R AL
B A B A AR — PSR AR D 1 R K.

MR 0 <r<0.35 RYGAHK, 0.35<r<0.65 NHFFEREK, 0.65 <r<1 FIRIKEKMIFE bR B SCHLS KN,
R&D 4. R&D NH B iSO &5 AHA R&D A REGRHREECES, B DL R 3o T4
BRI Ik e B .

5. REW

R, #Zuth. ZREMREBAER, IR — T, BRI S ZEUR I B
BN, 5 R SRR ST B 55— 5T, 2251 S Al A & T B nE BN, il e
RS, WAL A 2 BB ASN BI RS QR

o, Sl AN REEAFINLE], IR BE AN A ML B AN ETRITI, ARFEX AL, HE
AR A ARG, RAEE RN R E NRBIPLG SR, SRR RS XIEH ™k Bl Bt
RERIZ R ZRAURIRRE IR LA R FENA GBI, ESA TR A BRI 3 5 B
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