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Abstract

Achieving stable economic growth is one of the objectives of monetary policy, and the Cobb Doug-
las product function can explain to some extent the contribution of factors such as labor, capital
and energy to economic growth. This paper selects time series data such as labor volume, capital
stock, fossil energy input and GDP in Guangdong Province from 2000 to 2019, and uses the Cobb
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Douglas product function to fit, and discusses the factors affecting the economic growth of Guang-
dong Province.
Keywords

Cobb Douglas Product Function, Guangdong Province, Economic Growth

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

HENT —ANAH B i sipr B, 2019 4E4x48 el A 7= i 107,986.90 1470, 1E 1978 4 X A2 = S {H ) ik
fili 80T 11,465.5 fir, AMHWIX A==l 94,172 76, BURIEH . | RAE AR R R N HAB R
NECE T AT 3 I X R A TARGFIRoREAE A, Rk, R R AT K IR R 2, ST A
XIRRAET RS R 2 18 BA BB X

] A7 38 ks 7 4= 77 2 % (Cobb Douglas Product Function, CD &%), #e#]5e i35 EEE 5 R A (C. W.
Cobb)F1& 2 FARE « iE& i i (Paul H. Douglas) T 20 tt2c 30 FEARAT AL [F]H2 HA 1K) F SR ATE 5T Fe NI
HRRMECABEA,, S KA REMTEE, AR HT R 2 I E A X Tl R G sk il A4 77
RIEIYMIN 1] K, ASCGEREU 448 2000~2019 4E AN DS BF 8RR A A 18 8% 37 0 26 7= bR Bk
ITIE, hT) %4 GDP MK 5578 WAL KRRIRZ MR, B GEE .

2. XHEkgid

LU R — NGB BB A0 57 55 AE AR K — BRI N I S0 K [2] . SR FedF
PR BRI PR, e e A I AR SGIRE, Iz 0 3 2O S R A T KA B R
Sefb. 19 AL/, Pt SR ECL bR NREIE, RS KK M EAE LTS KEh A o)
Hric U7 [3]. Alwyn Young 7 (iianiig et l) —3od, ErE o730 TER AL 4R T[]
At e e I PR [4], e EFRKIE P RR TR B IS . 1P E-2 Dl R 2 PRI K A
Bk, REWEARATAEN, SB5F « R« % 2 ARG TER i & AT AR [S], AT 538 =
B Ui sr et . B 20 A2 80 FAFHILOKR, BT A EIRM AR TER g, FoRED
PRI IR BN LB AL R o BT I S22 5 BB 0 28 B A BRI 90 1 008 Je A R AR
P 3a HY DL K P A = A T3 1T X T A SR B 22 B A 0 DTk A 5 R R Z IR IR I 7T, 3
RN AT K AR R 2 T, HRESLPREH 2, HXRERZMYXAE —EnEEE. K
g, HATAIBEA . SRR T LU REURY 9 A2 B A DRI K S W ) £ 2T T

3. BRKRRMRT %
3.1 BHEKIE

ASCHEH -4 2000~2019 SR IHIR AU B, Wk 1, BETE IR BAT R, WA RER
BANF LK GDP 55 F7 a8 IR LR A B ER N DGR IR, BEARAE & DL A [ AT iR
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T, AR E LS. Al BRI = RBEIRITH St B R . Bl ORI T RE
giit R AR €2020 AR GETHESE) o BETORLE R, 2000 ELLRTTARAEH) GDP Ll =ME R IR
R R RN B,

Table 1. Historical GDP of Guangdong Province and economic growth factor input table

1. I"HREHE GDP REFIEKERRARL

. PR WATR  WHARRAR GoP
(iN) (feor) (7 MRS (fz.5c)
2000 3989.32 3160.12 7983.46 10,810.21
2001 4058.63 3531.49 8169.60 12,126.59
2002 4134.37 4119.36 9036.40 13,601.89
2003 4395.93 5096.72 10,462.09 15,979.77
2004 4681.89 6093.41 12,013.14 18,658.34
2005 5022.98 7577.75 13,086.58 21,962.99
2006 5250.11 8694.07 15,281.00 25,961.24
2007 5402.65 10,230.11 17,344.10 31,742.61
2008 5553.67 11,803.75 17,679.13 36,704.16
2009 5652.40 14,452.53 19,235.86 39,464.69
2010 5870.48 17,035.10 21,942.15 45,944.62
2011 5960.74 20,118.29 23,318.44 53,072.79
2012 5965.95 22,860.84 23,786.60 57,007.74
2013 6117.68 25,966.92 24,930.93 62,503.41
2014 6183.23 29,021.09 25,636.29 68,173.03
2015 6219.30 30,478.30 26,999.64 74,732.44
2016 6797.72 33,279.65 28,179.17 82,163.22
2017 6962.70 38,390.85 29,253.74 91,648.73
2018 7132.99 42,319.88 30,154.66 99,945.22
2019 7150.25 46,649.20 31,122.99 107,986.90

3.2. AERRETRBRENA
o] A S8 A B 7 R BRI AL BRSSP BRI O R IR A, HAEEAE AT
y="f(X)=f(X,%.%)=AXX, O=a+B+y
o, ABE Xy, X Xs NEFAFEZEAFIBANER, y RRBENERITAORIZE, o fr y RoRFNE
X Xoo XaMUBREEM:, —MBESRKTE, ASCPEBBEREAL, Bo=a+p+y=1.
ZHA>0, BRBARKBEKTES TR, 8 HOATERESEF. HTFEARED 5EE R
t A 5, BT DG AR A B T2 I 0] t (RSO E: A=e®Y) , 84 A 1 % i 07 R 5 TT DL
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y=f(x)=f(x,%,%)=e""xxx, O=a+p+y

B g (t) TR A2 I, T DUR AR AR, IXFER R IR B A — e SIS RFAE[6] -

33 HEERERER

HFUL B, AT Python F2/74m 5 KINAT R4 GDP K 553 NE. HAGF =G
PFHEREZENRR, BADEBNT:
BN 1 BRI AL Python 7T LIRS txt SCAHS K, %F Python (RIS AT AT & X, S8R

FHIR A T A

RIGHATIEF IS — b5, 85T data=np.loadtxt. data[:0]. data[:1]&1E G K HUEIRE 25 %4 data.
5 0, i t[i]=2*(x0[i]-a)/(b-a)-1 & I [A) 48 & , W5 8 A A i 45 N A5 6 DT b 5 5k 22 e SOk -1,
1) ERIAE, il deffunc()iE X CD K%L,
$=00, A curve fitOBRBGHATIG . ATSCIRE], g(t) TRURZ I, FULIRATEE A g (t) 10
B4, SRIDUAEAY, R RE PRS0 S B R 25K, BRI 553 . AR, RRIRLL R %
REORPWNGE 2 i, HBCN 0B, BEIRREUNT 0, ARFEAFS R ER AT RERME, Kk
Bro RTFM=HGER, WRHEEMREINESR, RIERZERBBRLER, S4MHin = 3 WlE4 Rk,

HBNERRAMEH,

Table 2. Summary table of various factor coefficients

=2 SRRAPLER

% n FEN I a BA B AE W R
0 0.2852 0.8270 —-0.1122 0.9910
1 0.2387 0.4452 0.3161 0.9906
2 0.5035 0.1841 0.3123 0.9985
3 0.5038 0.2029 0.2932 0.9997

T n=3, JTREAHXAE SEREA.

H AR TR, 578l ) AR A XA S BB K, K204 50%, HK
RJGRTEA, HHAN20%. f)a, MRS ARE XA S E B E A 1R

0.0253x3-0.076x2+0.556 x+8.8425 . ,0.5038 ,,0.2029 ,,0.2932
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Figure 1. Guangdong Province GDP forecast map
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4. WEERSH
4.1, BETABREMES T RELFHEKENN

A BRFATE R AP BN ZEFALIIE — BRI 7 Bl MO AT (3 KR, AR BRI
P m] ARl R R R R, W Fs

Sy
Y/ X

_dy Jdx,
e2_y/Z—ﬂ

dy /dx,
e,=—2/ — =
3 y 3 V4
d d _ X -
Do, B L RARAES X, X X (KR, %

sezath Y gorrmampnks, %,
y Xy X, Xq

KAEXFR — AN BRI KR LT R G bRof 4o E A S5 107 B KR MR, X R 747
RS a, B y M. R a+B+y=1, WALbRFYE o f, y ERREGEFPENE TS HT
DURRZEFIT o A4 0

H AR T, A SCH A FRIEH T n = 3BT (¥ g (t) =B RS IHT o = 0.5038 , £=0.2029 , y =0.2932 .
ATLARIL, AF NSRRI RIS %5, 2000~2019 4 20 4E[A A Hr G K58 —HEsh R 5780 )1, NS HRE
GRgK oTikET 50% 15 1, THEA. A R B A TG K AR, 4300 5 B 209% 81 30%. 4
TR IR SEBRE S, 5B, AL A RRIEXT) AR BRI AN TR STk 2 AR R

B, BURIFBCAR, 35T KRS S EARRE RN DR AERT], T RIS ER A O
FLE AW, KREEE A RCN A T, SHIE 20 4R RSG5 K= L Bk AR, 15
R H 20 4 80 FARFMEZ MM AN O H] . Hk, ENEEE KT RE, | RKNEF KBS
EORRIREIRIEFE, BOFFFRI, | AR I THE 2, 48 N 5 i 46 K 4 [ P EE 2 T3 3k th,
FEAIEREE . @M. JigUREE. SRMEHE R REFE T, X BNV S HT T AR BN R R
RMHA NI TTER, AR BRIRBCNIR T 578 I RATHE KB I8 b &5, BT 58/
AUEA BEIEXS ) RE LTI IR s8R, AR ol P UE i St AR A R, 1R T b
LI TTRRE . EAAE R B R S 5 AT S IS 32 B DY G KA LE 10 2 7= R bl
WA AT E IR S, 5 HARA P B R R AE SRR AR R AR = Re I [8] . BT,
I ARAE AN RN X IR = ML R4 B R K AF(E I . 22 5, BAN A 1978 4FIN 44 A K 43 Hh X 32 B2 LA SR — il
PN, 5B IR REIR A A P K R BRI AN g, T e R R S 2 1992 AR XR/INF- ) e
PEE, FoE B N AME TR E G S, TR BRI E ), R E AT AR S A
JIR 55l 2 43, 7E 2000~2019 445 20 4R [H], TEAXS ] ARAE L BTG KA oI BRI 2 20%, fEX AR,
P2 38 S — 28 BN BT OV ASEAT A, AR IR, R AR R R . AT LLE R, WA
FARFTWESCE BT AR S N 2L R R s RERE P LR SR IR BE, A 2R AN T RETHER CATH B E&msk 1,
HERE TAVAL R, EBUER IS & R IR = RE 7).

4.2. BFHbREHAABRRARBRBERR FRKRLRFHH

A BR R RS BN ER G — AN PRSI ™ i BE A G DN AR B, LSRR R —
prii e AL, AR S50 s A &2 S b RS 125 E R A
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Figure 2. A summary chart of the marginal product of eco-
nomic factors in Guangdong Province
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Figure 3. Changes in annual average wages of urban employees in Guangdong Province
3. I REWEB MR T EEN T ETKE

SR, FATERT VLM EZ B PREAR BARE, 1 A R ZERAE TR A 55 H I I =5 AN A L
B, BT T— D) AR G 0 3 Z KB )

PN BN ELR Z AU PR BARE, w e A L br th 2 MR, Bk A E3m T,
ERIR T PR BT AR R RAR L, BT AR TR R UEAN R BN K 2 (8] A2 A tn
AR E BT RAZE T LR KR
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Figure 4. Marginal technology substitution rate between the
three major factors of production
4. ZREFEZAAEILRRAE KR

Hilsl 4 ATLVE N, BB S BRI EARE AR, 2000~2019 X — LR 2HFED LTt
¥, XRMELTFHAEALZWER T, b — BRI IR EE L A EARA, BElE X 20
RSB I GG KBTI AR R T 5 A, [FIEE, AR A 53 SRR 518, SRATAT A it 25 20 4R (a0 £235¢
R B TTRAR MR BN SR GE 5780 11 A REIRAN AR, XSS LR o f, y ZIHK
KANREZA—EG X EERATHI 24T o

ERERTPIER B AT, BATREE, 558 I AMeAT REIRIE 2 20 IR AR B EBHE KIE AR KB ),
ERREE N AR i BERE Mo AT f A IR K RIEAE, 57 3 AR A AT REVR A% AN 2
Ths TR AER R OB B AT R A KOs, 28GR, l TR G A eV w5 QRS T 4t
P, TTREPN SRR RS KMHRE. SRS HAR R R I RER At Sy, Wlsl 5 from. BEA
Jimn, R RHEAT AR TP B SE AR I B TR, DM R P 2 R RS, Rkl B ek Sy, )
Wt st, RN AT AT DR B BEA KB EE AR 4h 7 IR L B ek, BT Eis K, BRI
AP BRI BN L B AR SRR T A, A N e B AR AT D
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Figure 5. Changes in the proportlon of different energy consumption in Guangdong from 2000 to 2019
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Figure 6. Trend chart of total factor productivity from 2000 to 2019
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ASCIEH] python iE 5, X 2000~2019 48 7R 44 I 1] 2 1) Bt ST AT AT B RS BT BRI, 207 73X
20 4R (] TAR B LGS KIVIKEI R R, s BT IKEN R B0 2 B K I TR AL UL AN R,
I EFC A (32 e AR ENIE TR sT sk U/ HEF ST S AR EER AL b, S el
BRH I3 T AN TR ZE 2K A RS BB I 8] (122 5l DL R 4 2B 7 BN A BF I ), JE AT — RAUA eV E &
Wik, ASC—Jr R 20 SRR AR E LT K LB AR, MR aRelE, HEmes
A Sy Jr i, ASGHE ER R IR 55 3 A AT REIRANT AR B AW N T AR RG B B AS, A2
X BT AN 4 B A R 0 A PR TR KT AR e 58 rlF Se 2 B K i sh 71, 2Tk, ASCHE
0 R BRI

F—s IMREEHE R, MRAA G N DL BRI 1% 4t 57 2h G BRI (AT
NP AR — R DR Th IR B ) R R IR IS, TR IEAL TP e BT R SR Y, REE N IR AR R
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DUBTREVEAN AT FEAE REUR, {3 REVSAHIAE LT Fpa i RAN SR (IR O 2 B, 3R REVR LR RE I [13]

F= IRRHEHIN, 728 H E0IHIR R BORIEP REBIRD ETHER T Bl 5 — A4
175 JURA IR IMBSARN IR VBT A AN AN TTEE 588 LA B P B AT 4R 4%
RO B, BRIl B QSR SR BRGS0 51— J7 g BUR A B ERIHT kA
B BT i B E MIBURERIWECR, @7 SN e B IR S R &, HBUR 2 Sk S Ak 815
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