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Abstract

Based on the background of COVID-19, this paper analyzes the economic development of China
and the United States during the epidemic period based on multiple linear regression function,
and makes multiple linear regression analysis using SPSS to compare the industrial aspects be-
tween China and the United States. Using the comparative analysis of the GDP growth rate between
China and the United States during the period from 2018 to 2021, and using the historical data of
Sino US industrial growth rate, manufacturing productivity and mining productivity during the
period from December 2019 to May 2021, the multiple linear regression method was used to fit
the curve of the growth rate of COVID-19 so as to construct the best function model for the analysis
of industrial development between China and the United States during the epidemic. The results
show that the curve fitting degree is high, and the manufacturing industry has a great impact on
industrial development. According to the epidemic situation of the two countries, appropriate and
reasonable industrial development measures are given.
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AL 5 75 4 (Corona Virus Disease 2019, COVID-19), fiifx “¥rahiix 7 , 7 BAHR w4 N
“2019 FEEARTE BRI 7, 2R 2019 Fr AR BRI G B 4 . 2020 4F 2 H 11 H, A TAEHL AT
SRR FELE R 1 N BUE A, R AL e R B A i R w44 “COVID-19” J#kib 2021 424 H 14 H,
rh ERE R A % RHI2 N0 103,165 AN, JET: NFCh 4855 N o SEIE el il 48 B it #fi2 A%k 32,070,784
N, FETIANHECH 577,179 N TolbREA T EE M EEMAL, EREIN, SANE K Tl R K
i, B AT— AN S Tl & A S A R KT 7 =

TEARVCH il 2 PERE I T, WA RIERIA A2, W3 RHE@RITET. ARIMA BEET5TM
TR FEREA, Ik X 92 15 A i T Al M SN 38K R (IS 1) S0 B AT b, X2 A7 A ) ) 1
KARFAT T[] BERBERE T, &R T2 B SR T EU A L, B, 1 2 2 N o s 1 2 s
FOBLFR S ATV AN AR S VB IR TE 7 B0 e v 35 28 3 1 R R X R 2850 . Pl 4 R 5 % A= A 1) 5%
M Jo FL BARERAR[2] . I Wi S5 F 170 S 1 [ 1 7 9 S A 36 39 7 s 288 28 155 e 42 Ml fy o ok B 28 15 1 1)
APl 2% 5 R (8] PR A L2 DG R [3] . 1M HL vl A RIS 7 i b s B, sk ELTE T 116 Kb/
AT S TR R I, N SZ G S R B, (HR R AL A 52 S AR AR AE X I [4] . TR K BELE
iz Granger 5. MAETAE . AW, £ RUFRSE T ROPE TR T L E AR m[5] .
Ab, EANCA —L IS ] VAR B - T 37 st il 2 BRI X 2 AR B2, 40 Joseph 7E VAR AEZE R isf
W T AN T ek (R e T 28 2 47 % S8 R 25 8 1 57 30 1 s e [6] o

ARSI FE T 22 S 2R MR BRI 59, R 2019 4F 12 F & 2021 4F 5 F FF 56 1 [ 7 37 7 2 175 300 1) 1) 1
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SEHHE, O TR R MEAT AT, 4 A R R 1
2. ZERAE SR E LR T E ™~ N % RIVIK
2.1 BWHEKIR

A TS (R 25k ) https://zh.tradingeconomics.com/I sl ZE 13K 15, Y EH H EE X SR, £ H
BT, EEBITERR RS,

2.2. EIRHAEI R EZFIEKE Tl =554

2020 4F Fp 8 [E 4 4 77 S48 1,009,151.0 1278, b 2019 4E [ Ee 1 K 2.3% 4 [6 J& B3 e i ks 46 50 102.5,
bt 2019 4 FF% 0.4%, [FIRHAEURNIAS] 182,895 1470, MBI L B4R FE 3.9%, B H
J7 1 245,588 127G, b FAEIEK 2.8%, Ao BT 527,270 /476, L 2019 A FrlEK. fEEE
J7 PA T, BRyT AN EOA H] 1,023,000 4, LT RTJLE, FEkiEERR. R4EE 1 805N, 7
2020 4E%E 2P, ENAMMEE KR T FE-6.8%, K5 FEO™E, 76542 GDP H K Ri%
WrlElFE, HAE 2021 55—, BN AP S EF I KEHRIAF] 6.5%, JEAITEREE 2 /K. 7E 2021 4
R, EANA T BEE KR FIKE 18.3%.
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Figure 1. Growth rate of China’s GDP from 2018 to 2021
[# 1. 2018~2021 FEIEARE =2 EEKE

Xof e ] ] A A 77 B RS2 (1) 2 B P IR R, AE 2020 4, FREEE - rllof [ AR = e B 3G K
MIHiZNN 1.00, FHELT 2019 4F, FRET 0.9 NE A, Sl Tolk b4 TR EENMVE, BT
Kl 2 aTRAfR 3, £ 2020 4 2 H, FRE TR FE L E TRE2-13.5%, FF2i23 H, i8-1.1%, {E
4 AULE, HTHEEM AN EE, T4 =28, ik 2021 42 5, T4 =21k 3) 35.1%, K
JEFERR. HAR 2021 4F 5 H, BT~ RTRES, ML T, oAEEK. HitnT W, EEI5
Wi, FRERSFERERZR TR, o8 s s MAsR AN SR, [FEMBUNRKEE T
B, HET AN EERIR K, fEEFEEE Lgm T IMBCCH, BT &AM Rk, Tl kR
ZEUR KIS . 2020 AE R AT T F/NFER—F, HiTRE s, 15 a0dh g B E R, (HigfEE
K R, KGR TR IR RN
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Figure 2. China’s industrial productivity from December 2019 to may 2021
[ 2. 2019 £ 12 A~2021 4 5 B pE Tl =%

2.3. EIRHIEXEZFIRETIL RS

B 3 s T T LA, 2020 4F, SEEE N A Sy 1,366,382.65 1470, [AIELS 2019 4F, [EN
AP I K R B 2 -2.3%, JUIL AL T A5 0 1R], 2020 28 =25, [ 4 AE 7= SR B AR K 500K B B (K -9%,
PRk 48 2021 4R — 2R, T A I K F-2.4%, T 2021 4E 45 — 25, 26 [ [ P4 AE P Sl B K Rk 5] 0.4%,
WAL, 7R 2020 A58 2R A SR [ B BURM SC A Bl sy 91,070.88 1236 7T, I BLAE G S 28 DY 2R
4 60,259.39 12,35 7C, TSR I 1% 2 HiT 7K, 2020 4 58 2= FE IR SRR AL N A 4% 55 B8 T R 2 28,497.92
{3670, 153 EBIRBUN &5 KRBk . I HAE R 4 v LA, 7E T 5T, 358 [ 2020 4F 1 A,
TokA =R CIE R RN-2.1%, TE 4 H, TIAFRERRIK-17.7%. EZE RSN Gk, &
2021 4 3 H A= RIEH] 1.5%, R[FF 4. 5 A, TR EEHA EIHES, &miEH 17.6%.
TERIEM A= |, 2020 4F 4 A, SEEHE A 3RIX 2 -19.6%, A 2020 £k, FF7E 2020 45 5 H~2021
2 ARG, F 2021 53 H, EEGE AR R 2D IER KR 3.1%.
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Figure 3. 2018~2021 US GDP growth rate
3.2018~2021 EEEAME~ S EEKE
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Figure 4. December 2019 may 2021 US industrial productivity
& 4.2019 £ 12 §~2021 4 5 BEE T4 =%

24. PREEZFIRLER

MR CL E 2 el AR, [ #E 2020 4 GDP B A 1,009,151.0 1476, < E7E 2020 4] GDP &fE
4 1,366,382.65 1276, AHELZ FHE GDP SMEAL T Nk, (HE%EL 2019 AN ERFFIEHKE, BRE M
5, BTREENRER, ENAEMBEBKRTEE-2.3%, ZHERuER, FE o, Ss i
SN, IR B A i, B 5 TN 245,588 12, 1 38 Bl T 6 S MR IR A 285, (THRE,
PAZ ) H FT b N B G R T ik 32,536,470 A, fE 2020 4F 55 2R 5L E PO BUM S HIA B i
91,070.88 123576, ZFEIITEKR, EESTEZEEN PR EEZE . BN TIARE S, FEE 2020 4 2
H, TolA =R R C FRFEE-135%, HEFERESY, VRN EBKE, —BHRFF T2, 32021
2 B, TolkAr=Ziss] 35.1%, RFEEE 5 A4y, TolkAr=S& 0y Eqs, AT A [ 782 175 Al e 42 15 it
IRUF, DRATKEEERM, E£EE 2020 4 1 A, TIARCERAEAN-21%, £4H, Tl
A PR RIR B RAR-17.7%, FFELE 2021 4F 2 AR, BRSAE eI, B YT, S RE—
HAF RS, v LEEEEA AR E, B BreRaE s, EEES TR BT A%
.

BT B ARG, REEAE, 77 LS 2 ou g R0 VA 5 o0 1 B Tl A P2 34T 43 B T

3. MIRGES S
3.1 HR&MEAREMAE

ZIuE M AR TS A 2 MR AR B I AE IR, R B R AR B 5 A 2 A R AL
B RZMERAR . N TR SHAR R Z FMFR R, @2 ITEIR e ARy

Y=+ B+ X+ BoXo oo+ X, (1)
ERQ)XFTR A p o BEEREA, Hdg p Mg E. R y 58 « T3,
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X TGWRAE, €, Byr B v B, RBFRIRINSEL, 705000 B H B B R 5

BT A RERPHMERDE, SRk AR, i AErE=R, ik al DU R EL -

Yy =&+ BX + BrX, 2

@Ay fa “ TR, x 58 “HlENER” , x 18 DR
3.2. pETIAEF~ERIHT

B AT AR EE, B A SPSS &R, AT LRSS
321 FENMESERRE

% 1 2 BRBIAFREIEE, @i SRR AN B SPSS, fTLIE I E MR A R=1.000, EIHKR
BUx ML) e B R SR R [ E IR, BUEAE 0~1 28], HBoKMir, ke 2% R?=0.999, ¥t
BIZIE TR AR & “HlENAEFR” 5 “grlbAdreR” @R g “ TIAEF=3R"” 99.9% AR, Fr
DAL & R AR 4T

Table 1. Model goodness of fit
F 1 RELENE

e R R YIS R 7 FRIEA B4R

1 1.000 0.999 0.999 0.3607

%2 FORW TR I A IR, bR ey ZE 0 MR, Horb F =9879.478 , LA AIMEA /KT p =0.000 ,
/N 0.05 (R ZEEKT, it A ek B AR AE 0.05 927K P BT SEitE X

Table 2. Model significance test
2 RBEREMRW

A S H ¥ F ST e C
1 EPE] 2570.038 2 1285.019 9879.478 0.000
7= 1.951 15 0.130
it 2571.989 17

3.2.2. HMSHT
2 3 N, —RIEILR, X T2 Ju Rk MM 7R B BT AR 2 ) 7 AR AR SR i
Y5 3 MFHEEIIAET 0, HAMHRWE/NT 30, BHIARE 2 B 2 B4 0 A @ &

Table 3. Collinearity diagnosis
5= 3. HLMSHR

R i LSRR FREL
1 1 2.307 1.000
2 0.644 1.893
3 0.049 6.842
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3.2.3. EVARKRE R FIEME

A4 NENAREAL R B T, MR R P T, RO R AN ST Rt = 3.116 , HL p=0.007 ,
/NF0.05, BARR x; (Bl A= 5) B AP R SE il & t = 47.893, p=0.001, /hF 0.05, HAFHE
o (WA= R) B FE AT i Rt =1.954, H p=0.07, Kk, "R TIAR5HMEAH
A EIEETRE, B

y =0.31+0.85x%, +0.078x, ?3)
Table 4. Regression coefficient test
= 4. BVARBKIE
ARARHEI R B FrUEfL R 3L B ] 95.0% & 1% [X a] FLLk i iy
| t BEM
B FrRAER R Beta TR TR K= VIF
1 Gis ) 0.310 0.100 3.116 0.007 0.098 0.522
X, g~ R 0.850 0.018 0.963 47.893 0.001 0.813 0.888 0.125 7.991
X, AOlAEFEER 0.078 0.040 0.039 1.954 0.070 -0.007 0.162 0.125 7.991

3.3. EET WA FELRB AT
12 ] SPSS £k M:[mlA 434, AT LA H DA R 45

331 FREUEERR

% 5 REIREIET A R, HAP AR RBR=0.999 , BUEHBIKN, ERHR?=0.998, HiHi%
[l 5 AR B il i AR 7 TR TR A AR Tk A AR 99.89% 1A S, AL
B RCRARYS -

Table 5. Model goodness of fit
F= 5 REHESNE

F A R RJF HWEE R 7 FRAEA SRR R

1 0.999 0.998 0.997 0.445

# 6 KRR RARBAGIG A B, NbriE T Z T3k, b F =3349.239, HAGIE FIMEZ/KF p=0.000 ,
/NF0.05 (R EHAKCE, BTPL e 2kt RIEBRAE 0.05 1R E KT LE ST E L.

Table 6. Model significance test
6. REREMQW

it SR M E B F ST EC C
1 E]E] 1328.541 2 664.271 3349.239 0.000
7 2.975 15 0.198
it 1331.516 17
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3.3.2. HL&MSHT
IR 7 MR EIIAET 0, KRR E/NT 30, FEHMRIER 8 WTLLE R, HAEEET 1, VIF
FIMEHI A 1.861, /NT5, UilHAR &2 (0] % B4R VE ) AN T 5,

Table 7. Collinearity diagnosis
2 7. HEMISHT

R i RHIEAE FRELZ
1 1 2,072 1.000
2 0.766 1.644
3 0.162 3,577

3.33. BRI K FIEME

% 8 ARARER W R AU TE, RAEL 8 hBFE R, HRIU RE RN STt =-2.605, H
p=0.020<0.05, HARRE x; (Fl&L A/ 2) BE MKl gt =54.902, p=0.001<0.05, &
Xo (A= 20) B M ACFAR I Gt Tt & t = 7.149 , 3L p=0.001<0.05, Hitk, [E1YA75F2i 2 ek L& 5 22
FrORRE, BTRL, AT DA T A A AR B G M A A AN A AR [ T R, B

y =-0.416+0.807x, +0.092x, 4
Table 8. Regression coefficient test
% 8. EEAR¥KI
AR RE e R B 1 95.0% & {5 X [f] LML W
FR t BN
B PRUEER Beta TR R B VIF
1 (&) -0.416 0.160 —2.605 0.020 -0.757 -0.076
X AR 0.807 0.015 0.914 54,902 0.001 0.776 0.838 0.537 1.861
X, b A e R 0.092 0.013 0.119 7.149 0.001 0.065 0.119 0.537 1.861

3.4. Bl AFEME S

5 fw, AT BLEOAS H SERR Tk A P S A i 20 5 T i 2 LF— 2, i 2kl A ROCR B . T
Tabrd, FREHE ST A G A R A PR R, AT DAARYE I PSR AT T Tk
A, BN EDET AR, " LBLR A A o TARCKEEE, Mok A= s AR B, Ik,
FEBETE AR, v A 3 b A 7 5 T R e i, 5 SR AR il Ml s T A X i g 2, LA vh (R AR
I Tk AP B0 2 2R, TSt Est 23 TG, P EGEL —HA T EEKIEA, XRER
T JAT AR K H By, SRR LA (B 7 T FUE RARES, T A R m . SARE, T HE
TP AP R E TR, AR BBHRKKN, HEFEEZ T IKREER, Pkt FE R
A e TSR E T, EARBENEIR, AR SRAIAI o B b [ i 3 b 2 7 b A ) 5 A S )
M, 4T RAFIIBCR, LA P E fE L AL #R REAE B 15 I BUF S R e »
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Figure 5. Curve fitting of industrial production growth rate between China and the United States
5. EAET A =R K RGN E

4. Z5ig

AR SO P E M BT U5 7 3 00 o 5 1 TR b A 7 AT 2k [ VA T30 434, DA g (il AR 772 26) 5 %o (5l
AR R R AR B R HGE MR T, DLy (A= Ry AR &, @ 2 o2k R A
Y=g+ 8% +BX » MEICEMESNEEREH, v (TAEMR)S x HHEWAEFR)E x, (kA r=R)Z
A E RIFMEMIERR, BREREEV AR R/E 8, B, 70 0850, 0.807, LABAHUEHI,
FH AT DL R R R AE Tl AR P E A IR KL, B 2 ekl A R, FE 5 s brE 3 A W)
G, MEMAREBCNRE, JHH, @dEEe A, R EE T A KR @ E Nk, HH
EHRKR RN, HEETH, SOTHEIAT, HETEEA, BRI LT RS, Kk
RIBUIAHM . Ho A YFR2E, 75N SRS AN J 2877 [ A0 H At R 22 ZR A AT AR LF 1 5347
SERE, EREEWIE, ER T AEEEE, FREFMKRRE, ARAEE L, BT E P
ML, PAET TR E R e, EEMAAHN KRS, (BRI EEaER, WEEZER R
Y, WU, FESVE R ETTRIUE 25 . Sl IR, FRAA RIS, B, ok,
FI5 sz B Bobide, RORSME BT BBk B T BN DB e KBRS A R A, R,
HERIERRARE P ok . TR, 1) E TR, s T, fligl. s, Sy miit A
50 . WHO IAE RS Ny “ Ebr AL DA R SHE” (PHEIC), B EWCSEHRAT A5 &) B, (HH
PR RERZBOR . S H ATt A Bz AURZ M ER, IER R 2IE 2 s B, bA
W PR AT 5 SR 2057 R RIS AR A /NS, B30 A BRI — SeHRHFBOR,  DAIb Sk R 1) Bk

5 RE

BB RO R, BRITBORN H 28 BB, B2 B 1 B QARG s 7R E A, 0 KA %
AT AR AR KT B, R AT R AR Y, hENEGE KRB SERERKZER, KHE
FELGF LR R A LT

EE&UIH
WP 3 T S AURHIEISE H (20A273), 11\ SCRHE S5 4 5 RHE 514 42(20208X0002) «
SE 3wk

[11 Z=ERW], e, SR, WA T H M2 84 %50 Tk & 8 S i 483 0 [C b E G it 3 B 2% 2
2020 F (5 Lm) e E KA G B KM T8 0L 2020 F£45. HESHHHE 22, 2020: 25.

DOI: 10.12677/ass.2021.108319 2298 FESRERTH


https://doi.org/10.12677/ass.2021.108319

R %%

[2]

(3]

(4]
(5]
(6]

TG, A, W AR, BKRIE. BT i 2 M 48 B v B 2 B s U T[], BE S B EAR A TR AL,
2020, 37(5): 3-22.

ik, BEWHE, BRRE. HOEim &R N RRDO P 500 [). IR E R (T A 2R R), 2021, 23(L):
31-40+106.

gk AR, HrL T e 2 A7 0 3 ] FR /N AR s e R REX[I]. R s 4%, 2020, 34(3): 26-34.

TkoiEE, FEEAS, BRWH. B 28 %A e A A R Re i L6 SR I]. ACilIE i TR AR, 2020, 20(3): 159-167.

Joseph, S.B. (2020) COVID-19 and Airline Employment: Insights from Historical Uncertainty Shocks to the Industry.
Transportation Research Interdisciplinary Perspectives, 5, 1-9. https://doi.org/10.1016/j.trip.2020.100123

DOI: 10.12677/ass.2021.108319 2299 FESRERTH


https://doi.org/10.12677/ass.2021.108319
https://doi.org/10.1016/j.trip.2020.100123

	基于多元线性回归的新冠肺炎疫情影响下中美两国工业发展对比分析
	摘  要
	关键词
	Comparative Analysis of Industrial Development in China and the United States under the Impact of COVID-19 Based on Multiple Linear Regression
	Abstract
	Keywords
	1. 引言
	2. 疫情期间中美两国经济增长和工业生产的发展现状
	2.1. 数据来源
	2.2. 疫情期间中国经济增长与工业生产分析
	2.3. 疫情期间美国经济现状与工业发展分析
	2.4. 中美两国经济现状比较

	3. 研究方法与分析
	3.1. 多元线性回归模型的构建
	3.2. 中国工业生产发展分析
	3.2.1. 方程拟合度检验
	3.2.2. 共线性分析
	3.2.3. 回归系数检验及方程构建

	3.3. 美国工业生产发展分析
	3.3.1. 方程拟合度检验
	3.3.2. 共线性分析
	3.3.3. 回归系数检验及方程构建

	3.4. 回归方程拟合分析

	4. 结论
	5. 展望
	基金项目
	参考文献

