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Abstract
Since the reform and opening up, China’s economy has experienced substantial growth. Import
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and export trade is an important part of China’s total economic growth, and also an important
force driving the development of China’s national economy. This paper mainly takes the relevant
statistical data of Tianjin from 1993 to 2020 as samples, analyzes the macroeconomic factors af-
fecting the total import and export trade of Tianjin with the help of linear regression model, looks
for the quantitative relationship between the influencing factors, makes quantitative analysis on
the data, tests and modifies the model. The empirical analysis results show that the main macroe-
conomic factors affecting the total amount of Tianjin’s foreign trade are the total amount of port
imports and exports and consumer price index. Finally, according to the analysis results, the cor-
responding countermeasures and suggestions are put forward.
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1978 4F, HpEILE A - Jm R A R R AR S AR AL R PR, R SR T SO T
FRo BCEFFRUX— 7 i R R, FAT 56 A E KU A 2 3 AR 2 B 25t 08 H ok, RER
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Figure 1. Bar chart of total foreign trade volume of Tianjin from 1993 to 2020
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2.2. BIEKIR

ASCIRBOB X A2 S E . DR DR, JERIE M A IEE. sebrfE A NE &8 AN R mx e
YER A WA IRRBREAS B Xy, Xor Xg» Xg £ Xs, BIFFTHXF R T A AR 5 HE HY LRER Y I5m . A A
ESHEL) FiesE T 1993~2020 4F R i 3k o T i g2 e PR 25 A oo e, BURBR tn s 1 .

Table 1. Total amount of foreign trade and its influencing factors in Tianjin from 1993 to 2020
= 1.1993 £~2020 FEXEHITINRZ L O BB R HZ W E R

OB AWESME DREEO ERER SRR
(127%) (v  wEeR R ewdn 0
1993 159.96 538.94 726.48 117.6 31.17 5.76
1994 285.49 732.89 1397.96 124 87.49 8.62
1995 546.59 931.97 1821.23 115.3 126.97 8.35
1996 689.48 1121.93 1804.19 109 166.69 8.31
1997 830.91 1264.63 1787.55 103.1 208.19 8.29
199S 879 1344.65 1852.48 99.5 208.49 8.28
1999 1043.69 1435.64 2055.34 98.9 209.65 8.28
2000 1420.6 1591.67 2479.6 99.6 211.97 8.28
2001 1505.8 1756.89 2679.3 101.2 266.62 8.28
2002 1890.08 1926.87 3025.46 99.6 315.13 8.28
2003 2431.92 2257.77 3831.86 101 135.23 8.28
2004 3479.17 2621.1 5608.66 102.3 204.72 8.28
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Continued
2005 4372.4 3158.6 6711.38 101.5 272.63 8.19
2006 5146.47 3538.18 8122.07 101.5 329.22 7.97
2007 5437.8 4158.41 9616.05 104.2 401.11 7.6
2008 5597.46 5182.43 11137.09 105.4 515.67 6.95
2009 4367.38 5709.57 8484.5 99 616.06 6.83
2010 5565.01 6830.76 10935.57 103.5 734.46 6.77
2011 6679.06 811251 12497.5 104.9 843.42 6.46
2012 7295.81 9043.02 12838.26 102.7 947.53 6.31
2013 7955.88 9945.44 13189.64 103.1 1041.71 6.19
2014 8222.2 10640.62 14037.81 101.9 1158.42 6.14
2015 7123.82 10879.51 11622.68 101.7 1316.68 6.23
2016 6816.03 11477.2 11233.21 102.1 670.67 6.64
2017 7612.49 12450.56 12681.96 102.1 714.97 6.74
2018 8097.98 13362.92 13846.04 102 320.65 6.61
2019 7358.51 14055.46 13845.06 102.7 326.48 6.9
2020 7298.65 14083.73 13214.53 102 326.27 6.89

2.3. &EME

ARSEVATREE T AN SR HE T (YN VB R AR i, DO XA BUE (X)) HAEH DR AI(X) R R
TH M AEFEEU(XG) s SERRE A 3 S8 (Xa) FIN R TIR R TCIE R (Xo) MR A | . IR 1 h TR bRm)
Bl G DU A [ R G0 AR HEAT 20 BT AN LT 7

PIB R R E 9 R B

Y =B+ BX+ By Xy + B Xy + B X, + B X +1 (1)
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Figure 2. Trend chart of each indicator changing over time

2. BiatrbaERtEE LS T E

Table 2. The degree of correlation between indicators from 1993 to 2020
= 2.1993~2020 F B ARIREHIMERIEE

A Y Xy e X3 X4 Xs
Y 1 0.945945 0.981166 -0.6151 0.859676 —0.47827
Xy 0.945945 1 0.967837 —0.47776 0.832353 —0.64923
X, 0.981166 0.967837 1 —0.46747 0.849728 —0.56889
X3 -0.6151 —0.47776 —0.46747 1 —0.54512 0.008397
X4 0.859676 0.832353 0.849728 —0.54512 1 -0.50375
Xs —0.47827 —0.64923 —0.56889 0.008397 —0.50375 1

W 2 WL, Ry Ruwr Rpo WEHEAT 0.8, #3biME R, AL E

Ltk

3.2. OLS {&it

N T PRFC S TR ARG R, AR Eviews 73t X AL 7= BB (X)) H R BEH R
(Xo)~ Ji BTH BN MR R (Xa)+ S B P A1 B8 B B0 (Xa) RN B T S T80 38 (X [ R T A0 Bk H 1Y)
BAT T Roh oA, PR, SRR 3 K.

WRYELE 3 o A THEE R, LR ARy

se = (2311.525)(0.041785)(0.044617 ) (14.45566) (0.350866 ) (142.0279)

p =(0.4936)(0.3959)(0.0)(0.1292)(0.2429)(0.5685)
R?=0.986406 F =319.2698

R [T 45 ] AKIIE -

Y =1609.341+0.036182 X, +0.531453X, —22.78582 X, + 0.421027 X , +82.22955X
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Table 3. OLS estimation results
3% 3. OLS fitsER

Variable Coefficient Std.Error t-Statistic Prob.
C 1609.341 2311.525 0.696225 0.4936
X1 0.036182 0.041785 0.865926 0.3959
X2 0.531453 0.044617 11.91138 0.0000
X3 —22.78582 14.45566 -1.576257 0.1292
X4 0.421027 0.350866 1.199964 0.2429
X5 82.22955 142.0279 0.578968 0.5685
R-squared 0.986406 Mean dependent var 4289.629
Adjusted R-squared 0.983316 S.D. dependent var 2902.901
S.E. of regression 374.9541 Akaike info crterion 14.87889
Sum squared resid 3092992. Schwarz criteion 15.16437
Log likelihood —202.3045 Hannan-Quinn criter. 14.96617
F-statistic 319.2698 Durbin-Watson stat 0.672076
Prob (F-statistic) 0

3.2.1. BFBENKE

2 s HA AR B, FRE [E AR R DA X AR P BE A K 1 {200, RS OGS K
0.036182 1Z7G; fEE HAMKMFAA, R CDSEEE I 1 1270, PRI 5kt D S a2k
0.531453 1470; Ja BIH SIS TR EURIE N 1, ~P¥kil 1 2 ik i O S i /b 22.78582 12,755 S Fnfdi
HNBRERVERIGIN 1 4400, PRI Bk DR K 0421027 1470; AR MICEREEM 1%, 1Y
RVt R Zy ik th e @i K 82.22955 1270 . FEARE HMh S5 A AL RIIEHL T, T AR B XA 7= el . J&
FOH TR TR A, TR E Y R BURN S R A FH A0 58 AT S 50 I, TV 2R B BN gk H 1R 5 B s
B ARFA R, B IRl e 5 HAL R R APTE 2 AL

3.2.2. GitiaLs

2] s HA AR T, AR RS AR AT DU X AR P BRI 1 2ot RO DRSS K
0.036182 1470 M HAMGKMFAZR, FFHEH DLSBEIEIN 1 1470, “FYERULR 5 Damaig K
0.531453 127G J& BIH A fadict sl n 1, P35k 51 Btk th 0 S i 22 ks> 22.78582 2. 75; bRl H
ANR GG 11270, “PYERULTR St DRSS K 0.421027 1270; NRMICERE 1%, “Fi
KUt 57 Ty ik DS A 1 K 82.22955 27T . FEARUE HAt 25 AF AN IS T, T LLE B A Al R
ROH A TR A TR E s LR BRSSP A0 58 S AT S 00 I, TV 2R Bl ox gk H 1157 5 ) sl
BT H I, I IR ] fe s HAb R R A7 e 2 2.

1) A MEE

¢ 3 (1 [E] U 20 At S AT, W] ok 28k R? = 0.986406 5 1R 45 11 Al W 2% R? = 0.983316 flfE 32 1,
ERRBEIT 1 U AR PO (0 R Ay, 3[BT R 43 A 45 S R? A P 336 AR B A AR [ 0L 45 CRAR AT
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2) F ke

BRI F AR 45 RN F =319.2698 > F, o (5,28) = 2.558 , Ui HTE 5% REMACE T, X A= S E
(X0)s FRREH FURAR(X) B RTH S AR HE EU(Xa) s SEBRAE A A 5% 4401 (Xa) A B 1T 5% 38 TG 3 (X)X R
FET AR UESA(Y) A R R R

3) Tl

BRI LU Xolid 1 T RS, Xov Xav Xan Xo JEAGEIE T AGSS, TR EEARRAS BT Y (IS0 AN 2
&, Bk, AT

3.3. IFELFFRIEFIRRFE
3.3.1. B EVAJRIBE N [EYVFHER

R T TRIEE, AR Eviews BRGSO BUSAY,  LNX; LNXaw LNXgy LNX, A1 LNXs [7] LNY
HHATENE AT, SR 4 s, FESHH REGER, 2% W% 5 Fix.

Table 4. Regression analysis results
Fz 4. EANHLER

Variable Coefficient Std.Error t-Statistic Prob.
LNX1 0.124511 0.124628 0.999055 0.3282
LNX2 1.087193 0.138266 7.863064 0.0000
LNX3 —1.169898 0.150250 —7.786328 0.0000
LNX4 0.088768 0.064263 1.381321 0.1805
LNX5 1.236362 0.276000 4.479578 0.0002

R-squared 0.985198 Mean depenent var 7.942522
Adjusted R-squared 0.982624 S.D. depenent var 1.132410
S.E. of regression 0.149271 Akaike info crrion —0.805675
Sum squared resid 0.512482 Schwarz criterion —0.567781
Log likelihood 16.27944 Hannan-Quinn criter. —0.732948
Durbin-Watson stat 1.304652

Table 5. Table of correlations between indicators from 1993 to 2020
% 5.1993~2020 £ B iEtRiEHE X REE

B LNY LNX; LNX; LNX; LNX, LNXs
LNY 1 0.945945 0.981166 —0.6151 0.859676 —0.47827
LNX; 0.945945 1 0.967837 —0.47776 0.832353 —0.64923
LNX; 0.981166 0.967837 1 —0.46747 0.849728 —0.56889
LNX; —0.6151 —0.47776 —0.46747 1 —0.54512 0.008397
LNX, 0.859676 0.832353 0.849728 —0.54512 1 —0.50375
LNXs —0.47827 —0.64923 —0.56889 0.008397 —0.50375 1
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7 5 WTBLA L, BRIHKERER(X, X,) R(XuX,)s R(Xp X, ) HIAT 0.8, AR
P BAT 2 AL . ARSORAIZ D R 7 3ok B A i i R A B B (1 22 SRR, I A 7Y
BEAT R

7 5 PAHRREE T UG L, SHXRET Y 5 X BEER, K ek X, /A REN B
R —MERL R, @Y 5 X M—scEIA#A .

LNY =, + o, LNX, +7 (2)

XY ()BEAT e/ A T, FE 0 BINHABSRFR(LNX, LNXg, LNXas LNXs), FRIZEHUR L)

BRI Ak 5] N A AR, S5 ERINEE 6 s,

Table 6. Stepwise regression result table
F* 6. BHEIEFLERE

it C LNX,; LNX, LNX4 LNX, LNXs AT R E
—2.56534 1.219014
LNX, —6.28928 25.89992 0.962687
0 0
—2.63745 ~0.0642 1.288612
LNX,, X, —5.77697 0.37799 6.773405 0.962899
0 0.7086 0
18.32404 1.10275 4.28346
LNX,, X3 9.980599 50.65798 11.4251 0.994002
0 0 0
—2.43285 1.120451 0.123419
LNX,, X, ~5.86768 12.72731 1.317582 0.96511
0 0 0.1996
~5.39434 1.302512 1.059119
LNX,, Xs ~5.20382 25.82138 2.909685 0.972126
0 0 0.0575

18.62271 0.15506 1.268222 4.38042

LNX;z, X3, X; 11.10744 2.47679 18.19833 12.7441 0.985223
0 0 0 0.207
18.59201 1.116577 4.34267 —0.01933
LNX;, X3, X4 9.521447 30.10604 10.8107 —0.46444 0.994056
0 0 0 0.6465
15.52813 1.145798 3.94549 0.429676
LNXy, X3, X5 7.936625 45.10062 10.9639 2.651229 0.985361
0 0 0 0.14
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W 6 fis, AERAL)H 7355 AR LNX;. LNX3. LNX4e LNXs, 430ARE LNX; 5] A S (2)
i, HA LN (X, X)) 4R Rl 1 T ke, SR EAM 0.962687 HEjnE] 0.994002, WAL
FEA BT, B GETEIIG, FTLMRREASE LNX, LNXso 4REEFERIRY LNY = f (LNX,,LNX,) 5N
LNX;« LNXg F1 LNXs, 45] A\ LNX; Al LNXs B, Rk RECH RN, B e Rl T ALK, 45N
AR LNXg i, o7 DUE 0T gk KA AR, (EWHEL 730 B AR T &L, JFH R Bl
15, WAL AR & 455 B o IR DL 51 2 B LA 1 (1 P 3R /2 A2 & LNX;« LNXg AT LNXs,
NAZ IR B LNX; LNX, F1 LNXs, PREAZEE LNX, LNX3, ZibiZb [EHE R sk 7 Fior.

Table 7. Table of results of regression analysis after elimination of multicollinearity

7. HMRZEREMENEASTERE

Variable Coefficient Std Error t-Statistic Prob.
C 18.32404 1.835967 9.980599 0.0000
LNX2 1.102750 0.021769 50.65798 0.0000
LNX3 —4.283464 0.374917 —11.42510 0.0000
R-squared 0.994002 Mean dependent var 7.942522
Adjusted R-squared 0.993523 S.D. dependent var 1.132410
S.E of regression 0.091139 Akaike info criterion —1.851900
Sum squared resid 0.207659 Schwarz criterion 1.70
Log likelihood 28.92660 Hannan-Quinn criter. —1.808264
F-statistic 2071.659 Durbin-Watson stat 0.794065
Prob (F-statistic) 0.000000
XN B -

LnY =18.32404+1.10275LnX,, —4.283464LnX,
se = (1.835967)(0.021769)(0.374917)
t = (9.980599)(50.65798)(~11.4251)
p=(0.0)(0.0)(0.0)
R? =0.970105

3.3.2. BAXKRE-LM £

HIF Eviews BA0H bk 2 B ILAAE 2 5 BRSO BB R LM RS, de B S B0y 1 A RN 2,
gE R 8 fim.

ER 8 FRig gk, 1 5% B EMAKT T, nR? IEEEEHER A 0.0049 HEEEHEZR /N T 0.05, 5
T RE08 0.2223, H5E—F R0 0.0014 AL RAREOKR, AT DUERER ISR AE I F ARG, i
AAE AR IR ZE B B E H, Wl 3 fos, FRZE R FOES R IEBUESE v, BB RAEAE B A G,
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Table 8. LM test results table after elimination of multicollinearity
2 8. HMZEHLME LM RIEEER%K

Breusch-Godfrey Serial Correlation M Test

F-statistic 7.034077 Prob. F (2, 23) 0.0041
Obs" R-squared 10.62660 Prob. Chi-Square (2) 0.0049
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 06/09/22 Time: 13:04
Sample: 1 28
Included observations: 28
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error 1-Statistic Prob.
C —0.570422 1.521506 —0.374906 0.7112
LNX2 0.002659 0.017903 0.148514 0.8832
LNX3 0.117819 0.310969 0.378875 0.7083
RESID (-1) 0.735160 0.201860 3.641927 0.0014
RESID (-2) —0.260400 0.207583 —1.25445 0.2223
R-squared 0.379521 Mean dependent var 3.81E-15
Adjusted R-squared 0.271612 S.D. dependent var 0.087699
S.E. of regression 0.074847 Akaike info criterion —2.186307
Sum squared resid 0.128848 Schwarz criterion —1.948413
Log likelihood 35.60829 Hannan-Quinn criter. —2.113580
F-statistic 3.517038 Durbin-Watson stat 1.911927
Prob (F-statistic) 0.022176
10
-9
-8
0.2 L7
0.1 -6
VAR \ /7
0.1+ V%
-0.24
_03 T T 1 T T T T T L T T T T L T T T T T LI T T T
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Figure 3. Residual figure
E 3. %EE
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Table 9. Modified result table after LM test
9. LM RIS IE R Rz

Variable Coefficient Std. Error t-Statistic Prob.
C 12.30892 2.100053 5.861243 0.0000
LNX2 1.160287 0.041340 28.06675 0.0000
LNX3 —3.097164 0.443264 —6.987171 0.0000
AR(1) 1.072779 0.207498 5.170076 0.0000
AR(2) —0.319732 0.208214 —1.535597 0.1383
R-squared 0.997138 Mean dependent var 7.942522
Adjusted R-squared 0.996640 S.D. dependent var 1.132410
S.E.of regression 0.065643 Akaike info criterion —2.402428
Sum squared resid 0.099107 Schwarz criterion —2.164534
Log likelihood 38.63399 Hannan-Quinn criter. —2.329701
F-statistic 2003.043 Durbin-Watson stat 2.039962
Prob(F-statistic) 0.000000
Inverted AR Roots 54~18i 54+.18i

M9 AT LA Hi: DW =2.039962 , fEFEAE N 28. MERAE N 2 1> BEVEKT Y 5%HIR
L AR DW Giit& A4, D, =1.181, D, =1.56, DW > D, > D, #/R %R CATELE H A,

WHIBIERCR 3.

3.3.3. RAEKIIE-white |01
KT IR R AR R T 22, AR Eviews BEETE Y 2 mE L LR 2 IS (R0 UG BB A i 4T
White #:56, 558403 10 fi7x, £ a=0.05 F, White #:5 R? f1EFEREZE A 0.2649, Z4R 0.2649 > 0.05,

PR AR, SRR AN R T %

Table 10. Table of partial results after White test
= 10. White 1103 45 R K

F-statistic 3.6455 Prob. F (5.22) 0.0149
Obs*R-squared 12.68722 Prob. Chi-Square (5) 0.2649
Scaled explained SS 11.32166 Prob. Chi-Square (5) 0.0454
AT b 5 20 7 PR R D0 R OUR B 2R Oy -
LnY =12.30892 +1.160287 LnX, —3.097164LnX,
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4.1 &g

HRAE 1993~2020 4R FEX 4151 Z 3k th L B Kl , Sl [mlR A 0595, R R, X RETH
XEANE G A A a3 B FL A R R AT SAIE Z0 S f B AR DR OGS 7 ZE R 0 2 EILA MR IR
FUGIATIEIE, BR2rfiE iRy

LnY =12.30892 +1.160287LnX, —3.097164LnX ®)

AT RE R ORI, 5 JCE 0 AR BE Gk R S S A TR R R R R R
TH RO TEE, RO R] DU Y RE T A0 B S 3k RO T AR 1 SR B R U IR
TS T B P A AR B i R BO F . A0t B TR AN T I Gr B, NI R R 4
TFy ARSCERM T BORE I IR RSN REM I et 2 5l .

4.2. &Y

ARSCEBE M T RE TR PR BT 2R, M B4l SR AT DU R T X A1 B B ik i R
B 1 RE 0 AR ROV 2R U AR AR B R, AR IR et S BRI X 2R E SR PR Y A B e AL
F £ B2 s (et R T RE 15 B U AL R B R OR BTN AN R B R G L, AR AL
MISAIE AT AR, R LR AR, Ay A RE N E — € R _EAE SRt RTINS A0 51 5 1)
R E IR

4.2.1. IR RMES, RHAZFIEKSHNAET)

MR RRAE, LR DB ons T e iyt iy LR A B A AR s PR A, i 1 58
VBTN T I R RE AT SR R BONIE . IR R HE LS R IR A A T R 5T 5 R
AR

SERINRRASK,  BLSJIEP RS 9% 0 A 38 o AT BB A E A R 2R —3h 1, AR 56 A0 B 50K e 4
itz A B . ks e R, IR A RS, I AR B BT 7 R B . R
AUFr— BT RATT R EIIRA NN R, REEH MR M, 51Tk “EME” , Sugil
Brrhe, JRBHAZHR A, B BAT R 0 B SRR E G IR, Bl A S (e kR
28 Ay Hofh A T 22 A Be V)i, RS RIOR T 22 5F A e

4.22. REWD, BERFR

WAL e R DR, AR B) AR, AT A B HS L B0 i B SR AN A KT i 5 R AN
o XERE, KELR SN G HRRE, W RE R RN E LA, KA R TR x4 52 5 1)
TR

IEPREEAR, BERR EERATE ™ A K ™ B HA A H A, B 5 B st A R AT R 7 BRI
g, BENE IR A LW 1 S5 2 (8 (058 5y, BERR TR AR5 5 IR M SE PR L BN . AR e
(TR, B AN BE RIS K Rt R T IBUR & 1 TR 2503 PR 5r iR 35425l % T3 1032 3)
PR BUR B I, 50 B B 75 AR E TR B I M AT AR, 7R AR 2 & R SR RS KT 38
e [H 55 B N H G A R R IR AR ARG E 2 BT AR, A A W R 558 11 B4R e AR Mk 42 5%
eV E I I, EERMIERR, M2 W2 5n “EIIN7, SIS % i
2 HAR ST .
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