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Correlation analysis of port congestion and CCFI fluctuations
on the China-US Export container route

ZHAO Nan', SHEN Li*, YU Tiaolan’
(1. Shanghai International Shipping Institute, Shanghai Maritime University, Shanghai 201306, China;
2. College of Transport and Communications, Shanghai Maritime University , Shanghai 201306, China)

Abstract: A Vector Auto Regression ( VAR) model is constructed by combining the China Containerized Freight Index of
E/C America Service (CCFI E/C America Service) and the China Containerized Freight Index of W/C America Service
(CCFI W/C America Service) with the Clarksons Container ship Port Congestion Index (CPCI) from January 2018 to
February 2023, to quantitatively analyze the impact mechanism of port congestion on container freight rates. The model also
incorporates a Vector Error Correction (VEC) model to study the long-run equilibrium relationship between the variables.
The results show that; 1) Port congestion leads to the occupation of container capacity and port resources, as well as
changes in the distribution of capacity and transportation strategies on the China-U. S. export container routes, which in
turn causes different degrees of fluctuations in CCFI on the sub-routes; 2) The effect of port congestion on container freight
rates persists for nearly three months; 3) Regardless of the U. S. East route or the U. S. West route, port congestion in the
U. S. has a more significant impact on promoting the increase of the container freight index compared to port congestion in
China. Meanwhile, this paper provides a new perspective for predicting CCFI by investigating the impact mechanism of port
congestion on CCFI fluctuations.
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Tab.1 Regression results for the US East sample
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Tab.2 Regression results for the US West sample
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Tab.4 Trace test

FEABER R RRibE SR S%mFHE PME
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None 0.053 27.213  29.797 0.097

P Atmost1  0.043  13.343 15.495 0.103
At most 2 0.009 2.283 3.841 0.131
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Tab.5 Maximum eigenvalue test

BB i REEE SR S%mAE PA
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Atmost2 0.009  2.283  3.841 0.131

FEXT AR th = AR A fE MR R 1Y
[F) AL, A SC S A S R A ] R R 22 18 T AR A
( Vector Error Correction, VEC) BRI — 20198 T X
F I ¢ &, N VEC B8RS epr JRATTRT LA HS By 2
T,
C. = 153.8581, +3738.06L, —1 112.515
(5)
KWPRE , b B LSR8 L) s 1 P8R
5 CCFI AR ML s fia KB LR, H
BIRIEADCC R, S —8, KOk P 2|56
ARBIARE 1 T 32 B 52 B3z ] 14 52 1), A AE — M LA
KEUA K , SEAR A 11 1) Bl it i AR O i i, B

LBy 85 SRR TR RE ) M R A AR T, 26
AR TR ) RS 26 P s AR EE BEINAF A TS
AFIEE-H 1 i BE A T 35538 01 7T B A s 45 B A A K
o, A -SE AR TR R S B azs b, T g0z )
BEARR, M FBOEME R . [FIN, Pl 2
/Nt CCFT SEARMIERE B 45 K032 SE AR s 34 45 4K
RS M BE A T v ) 4 10 ) 3195 D0 s A 9 10 8l
Wi FEAN R o ARSI v T s 1 P Bt it e K-
FOXEGAE , W 1 BB S O R DL b, H AT T
A, PRI B AR B 0 A S IR AN R
2.4 VAR EEFEHEHHEHE

Hi T VAR R R 3= S50 48 k24 10 (B R0 /5 (8
Z I B RIBAE , R i e S A e R AE VAR BB ip AR
OB, 2 TR D B b -G S T S A
] A R 3R A SCHI B R 5 9138 0 4 3 (), 8 L
FRH i RO E 7 vkt 51 A BL 2R U ( Schwarz
Criterion, SC) #E W] F1 7% W {5 &L fE W ( Akaike
Information Criterion, AIC) ¥ W] , 24 G- MEAREL /N,
IR e e A i IS 0

6 TR T PR AR S A 5 1Y 4
R, 56 IR AE A BB vp d 2 T80 1% 2% UE U ( Final
Prediction Error, FPE) [ AIC . SC . X 5 — % K #E |
(Hannan - Quinn Criterion, HQ ) ¥ 7E ¥ J5 W%k 2
IR 3 d 0 g8 1, 58 PO AR A B AL b fBLAR LE A 6
( Likelihood Ratio Test,LR) .FPE AIC &7 )5 BHECH
4 WA B IR LG TTHE, AT 28 228 L SR PUAE A
VAR R 5 397051 0 2 F 4
2.5 BERARXREKRE

6 22 NP OC R A 56 32 2 T DA i B8 fe i)
A AP R B A IGE ), Bl R
[ FEmS (] B2 RAFTESEE R R

MR R I 45 kB (R 7)), ik
JEFRARMULR I 2 56 VU L2k, 13848 Bty e s x 2R 2
RIS PR RGN Sl A R ) BE R LU AR, fe Z 4R AR A
B HYE i ST s i — 2 S SR A TR A R
Jalo HOBARAE Tt T N ie B E &, B b H A
C A PSR O0, SRSy TR ], #4R
Sl th 6T AT 3, AR OR B — PR IR A A
2P
2.6 REMREMSKE

AT VAR SRS, SRR A AT R PR 5
IE AR AR AREAIW B g gs e e, i 4
5 AL, T R AL 22 3T 2 BRSO 1 9 T B [
W, RIS ERLE A TR IR A



98

i it 55 48 55 1 1)

x6 HEHNE

Tab.6 Lag period measurement

BRI MM A Mf;‘fltgﬁ %i?" fgjj@ B S ﬂ?ﬁgﬁ
0 -972. 346 NA 0.462 7.741 7.783 7.758
1 -695.475 544.952 0.055 5.615 5.783 5.683
FER 2 - 666. 331 56.670 0.046 " 5.455" 5.749 " 5.573"
3 -660. 835 10.555 0.048 5.483 5.903 5.652
4 -649. 028 22.397" 0. 047 5.461 6.007 5.680
0 -939. 854 NA 0.357 7.483 7.525 7.500
1 -659. 574 551.663 0.041 5.330 5.498 " 5.398"
E7 2 - 644. 821 28.685 0.040 5.284 5.578 5.403
3 -632.691 23.298 0.039 5.259 5.680 5.429
4 -616. 826 30.093 " 0.037" 5.205 = 5.751 5.425
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Tab.7 Granger causality test results 1.0F
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Fig. 6 dC,, response to external shocks
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Tab.8 VAR model variance decomposition table

s %
dC., 175 2250 ik dC, BT Z 0 il
SRR

dc,, 1,, dl, dc,., 1, dr,.,

1 100 0 0 100 0 0
2 99.458 0.143 0.398 99.676 0.002 0.321
3 98.823 0.130 1.048 99.018 0.230 0.751
4 98.802 0.131 1.068 98.494 0.721 0.785
5 98.737 0.141 1.122 96.222 0.641 3.136
6 98.728 0.152 1.120 95.971 0.684 3.345
7 98.707 0.167 1.126 95.839 0.741 3.419
8 98.693 0.182 1.126 95.423 0.868 3.709
9 98.676 0.198 1.126 95.029 0.878 4.093
10 98.662 0.212 1.126 94.922 0.930 4.149
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