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Abstract

Since 2020, affected by COVID-19, Russia-Ukraine conflict, high inflation and other factors, global
container shipping prices have witnessed explosive growth and decline. Scientific analysis of these
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problems can help enterprises to increase the understanding of the tariff law of the container
shipping market and better serve the international trade, which is of great significance to the
healthy and stable development direction of the assistant container shipping. This paper takes the
fluctuation characteristics of freight rates in the container shipping market as the research object,
selects the GARCH model family, investigates the fluctuation rules of container shipping costs,
analyzes the causes of fluctuations, studies the short-term impact of good and bad news on the
container shipping market, and puts forward suggestions on the business strategies of relevant
enterprises in the shipping industry.
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ok, REZFmESREGK, W) Fitsh ke, EXRBMECES g8 R,
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Figure 1. Global container shipping trade volume
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FME S [214E 70 W B AR A L AR R A ROk b, SR TS IR R T RS b, A BhEY g Ae e AT
BRI SEARAR[3 0 2020 4 DOREEBAFIHE M GE S« TR R SREEAT 1 R TL, ARl AN T AH
R R T X S s 2 (4] E B 0 My 1 i SRR B A 5E i SRS AN B8 — % SRS T (R AR o
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2. EfREEEEETHENRIMTER
2.1. ARCH &#!

ARCH A 2K E [ H 55 A 7 05 ZE AR, R DUREARIN 18] e 51 AS B e s PR Ak, ReAerill 2% 1 57 07 22
FETAFEAE, RIVRSE I (=) 39 F) 1 2 R 15 S [ 22 T . AR T

Y = BX, +u, @.1.1)
Hy AR, X, NEZE, u, NREH. WRRZEDFF IR AR(QEFE, R
ul =y Fagul Faul, o raul 4o, t=1,23,- (2.1.2)

Ko, W2 E(0,)=0, var(u})=2", HHSLFE S, W LBEAFR Y ARCH B8, F£51 u, R g Bt
ARCH i3#%, itffu, ~ ARCH(q) . AMRIEu NIEE, ERe, 20, >0, Y a<l, (t=1,23,).
2.2. GARCH #&#&!

GARCH #8440 F

y=c+ )" Cy, u,u, ~N(O,5t2) (2.2.1)

5 =cy+2 " a sl +Y Boc (2.2.2)

s=1 87t=s

Q2 NHMEFE, FENLILSIIN u, RMIIE R 0. 728 52 MIEE D . 222N ZE ), Kd ¢,
NER: o, NPT 62, MHKRE s=1,2,,p (p N GARCH %) u,  AREFHEHN 1 HBENLT
iR%E, 1=1,2,---,q (¢ N GARCHNE); B KNS5 Tu, , MAHKREL

2.3. KERBEBZNEREIEEFSIFHE

2.3.1. Rig. EREHE
R B R AL A AH EL I PR U IR S A0 AT R0, B o 7 OO 6 B IE S o A A A AR K. METE |
E, SRR I EAS AL, B EERIAR .

2.3.2. YR
FESCLEIN By, AR BRI GA I BB 2 75 B R e/ o

2.3.3. EHR
S ) FT DA 9 B FISR T 2, BRI BN R 2 B, 0 S B S MR R AT RS [ o
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3. T ARMA-GARCH RN E XA BEMRBEIMESSIES

3.1. #iEWE

ASCKHI T 2012 4F 6 A& 2023 4F 2 HIAl, =4FEHIFE 6800TEU Hh AUALke A M I T is 2 % A
B, BAERIE T b AR SR . B LR A, BRI AL s
ARG 2)T LR H: 2021 45 1 H 6800TEU &34 MHa %4 31,500 3£I0/K, 1fi 2021 4 12
B HIAF 72,900 FTE/K, 2022 4 12 3 SLIEF 29,600 FIT/ K, IBHAWIEK .
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Figure 2. Current freight rate trends of two different container ship types from June
2012 to February 2023
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3.2. GEHFHERETS
3.2.1. kMg ER

N T HISSE R BRI, JF BRI E R RS AT, RS B s FE T AR B, 32 Ly A

6800ETU a3 % 3751, L, N 9000ETU HIU 2 R 751 . 7E%E 7. GARCH BRI, 75X 7 54T Gt
fiE PR« ARCH RUSAS IR 04T o BT FU IS THRFIE(E 1Rl &, PIANF 5 IR Skewness 73 51 4—1.796
M-1.711, H/hT 0, EIGURIIASH: W Kurtosis BT 3, REIERIEEC AR, H I-B i8R K,

IR GED 20 A #EAT W 7

Table 1. Descriptive statistics

=1 R MR R

L L,
Mean —0.002488 —0.000391
Median 0.000000 0.000000
Maximum 0.189728 0.139762
Minimum —0.474975 —0.333058
Std. Dev. 0.077294 0.057800
Skewness —1.796011 -1.710712
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Continued
Kurtosis 13.51319 11.81580
Jarque-Bera 658.2918 476.9302
Probability 0.000000 0.000000
Sum —0.318454 —0.050010
Sum Sq. Dev. 0.758738 0.424285
Observations 128 128

3.2.2. LREMRE

XLy Ly S5 7 5 P AR PR 56 45 R (5 2) 27, Ly 1) ADF Seit & —5.344, L, ] ADF 4115 8-3.219,
AIHE R T 5% ZEKCE Rl FUE R4 5HE 1.943, H P /N T 0.05, R 5%EEMAKTTF, N
EAJFAR Hy: BFE—DRAAR, NN FIIFE .

Table 2. Stationarity test result statistics

% 2. FRMRBERGT

Il A8
o 13 4 ADF il & P1H #5118 (a = 0.05)
1% 5% 10%
Ly —5.344 —2.583593 —1.943406 -1.615024 0.0000 P
L, -3.219 —2.583593 —1.943406 -1.615024 0.0015 P

3.2.3. HEXMRLE

B Ly R Ly MG RS IR 45 AT 4%, L5 L, AR RE. W A RETEA IR B0EE 5 — A4
T EEE N, SR FITER. BMEXRIERS 1 GRS FICN 0, 1w EAHSERECE 1 B
JESLRIBEA AR 0, RUTEAMKRE | R, mEMKRE 1 ERE, s RN 1 B
AL, BIAR(1),

3.2.4. ARCH KI&

WFFERIH F KRB0 AT LM A 56 P FP 4l S it ARCH R 36 45 5. & 3 M6 4 dhfgtis B, L 10 F 45t
9 30.74241, P =0.0000<0.05; LM Giit&4 25.03220, MK P {H 0.0000 < 0.05, FHLE 5%H) 2%
PRSP R, MR RSB Hys L, W F 4iitaoh 41.37168, P =10.0000 <0.05; LM Ziit N 31.52192, #H
JRZf¥) P {E 0.0000 < 0.05, FWILE 5% R F VKT, BARLFARE Hyo L A1 L, BRZETZ A #RAAFAEH
FE&E R 2, EUAAAAE ARCH RU8 . MAHAETE ARCH 26, #5224, ARCH. GARCH #7%Y,

Table 3. Test of ARCH effect of L,
% 3. L, B9 ARCH I RI4058

F-statistic 30.74241 Prob. F (1, 124) 0.0000
Obs*R-squared 25.03220 Prob. Chi-Square (1) 0.0000

Table 4. Test of ARCH effect of L,
%% 4. L, B9 ARCH S35

F-statistic 41.37168 Prob. F (1, 124) 0.0000
Obs*R-squared 31.52192 Prob. Chi-Square (1) 0.0000
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3.3. SLIESRE SR

/77 ARCH 28, Uik #s AIC #EN AT SC #E N4 € B ARMA-GARCH #1 ARMA-TGARCH #
A, RERY e AE RN 25 7 FE P R 4 2 A
33.1. LNETERIESER

1) L, ) ARMA-GARCH #7

Table 5. ARMA-GARCH model of L,
52 5. L, B ARMA-GARCH #&#8!

Variable Coefficient Std. Error z-Statistic Prob.
L (-1) 0.548358 0.000248 2212.938 0.0000
Variance Equation
C 0.002212 0.010758 0.205577 0.8371
RESID (*1)2 0.016339 0.078032 0.209383 0.8341
GARCH (-1) 0.467712 2.568071 0.182126 0.8555
GED PARAMETER 0.017480 5.60E—05 311.9889 0.0000
R-squared 0.385607 Mean dependent var —0.002508
Adjusted R-squared 0.385607 S.D. dependent var 0.077599
S.E. of regression 0.060825 Akaike info criterion —9.063868
Sum squared resid 0.466160 Schwarz criterion —8.951893
Log likelihood 580.5556 Hannan-Quinn criter. —9.018374
Durbin-Watson stat 1.922301

%5 REE T HME R Z T R S HUG TR R, X B AR S H O ST U SCED):
GED PARAMETER NJ " X iRZE /3 AiZ%; Durbin-Watson stat 3y FLRFARR IS S8 5, A (8] )9 50 4 v )
W ETE B HEA IS, Akaike info criterion A AIC #EN], KM &G ARG B M; Schwarz
criterion 4 SC #EN, A A @i LUBAS [ 43 A i J5 A5 8 PR 400 PR B R o 63 A0 I A S

BMETTREN Lir = 0.548358« Lr—1, M Li1 )5 1 #1E1HRE0 P AEY 0.0000 < 0.05, H i3 [=H
FH00.548358 > 0, {E 5% ENEAKE IR L BHTE R & R IER . D7 278N
ht =0.002212+0.016339 *ut =12+ 0.467712*ht =1, - ut ZIHE T FERIFEHIILZI, ht &FEHLIEZ) T
ut (126477 2 cut2 ht-1 I ENE BB KT 0, RIABRAF G AR % T R %2 734 GED 24005 0.017480
<2, KYIFHEAERRHE.

2) L, ff) ARMA-TARCH #7

Table 6. ARMA-TGARCH model of L,
%% 6. L, B9 ARMA-TGARCH #=%8!

Variable Coefficient Std. Error z-Statistic Prob.
L (-1) 0.433410 0.000270 1605.615 0.0000
Variance Equation
C 0.000529 0.000573 0.923483 0.3558
RESID (71)2 0.075620 0.112885 0.669880 0.5029
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RESID (—1)**(RESID (-1) < 0) 0.088072 0.167932 0.524449 0.6000
GARCH (-1) 0.579745 0.370577 1.564441 0.1177
GED PARAMETER 0.017480 5.68E—05 307.8821 0.0000

R-squared 0.354185 Mean dependent var —0.002508

Adjusted R-squared 0.354185 S.D. dependent var 0.077599

S.E. of regression 0.062361 Akaike info criterion —8.814124

Sum squared resid 0.490000 Schwarz criterion —8.679752

Log likelihood 565.6968 Hannan-Quinn criter. —8.759530

Durbin-Watson stat 1.626889

VBTN Lt = 0.433410% L —1, Wi 6 fos, BT L#E 1R R %00 P 1E 29 0.0000 < 0.05,
H T Bl %4 0.548358 > 0, 1E 5% 2 E K T Ly HIE RRE R Em . TTETIEN
ht = 0.000529 +0.075620 * ut — 12 +0.088072 * ut —12dt — 1+ 0.579745 ht —1 , Fe 7 ut ZIE T FERFIBEHLILS)
T, ht AEFEAIEBNI ut M7 2, de-1 SRR E . ht-1 WEIHRESI KT 0, w2, ut-12dt-1 1 REL
ZAVNT 0, RP\BRRFE ARG AT

332. LNEEEREER
1) L, ) ARMA-GARCH #7

Table 7. ARMA-GARCH model of L,
%= 7. L, B ARMA-GARCH #&8!

Variable Coefficient Std. Error z-Statistic Prob.
L, (1) 0.670190 0.000350 1914.765 0.0000
Variance Equation
C 0.002528 0.012852 0.196739 0.8440
RESID (1) 0.252299 6.717186 0.037560 0.9700
GARCH (-1) 1.263867 0.009770 129.3591 0.0000
GED PARAMETER 0.017480 7.30E-05 239.3394 0.0000
R-squared 0.351914 Mean dependent var —0.000394
Adjusted R-squared 0.351914 S.D. dependent var 0.058029
S.E. of regression 0.046715 Akaike info criterion —-10.32110
Sum squared resid 0.274973 Schwarz criterion —10.20912
Log likelihood 660.3896 Hannan-Quinn criter. —10.27560
Durbin-Watson stat 2.092636

BHETTREN Lyt = 0.670190* Lye —1, W+ 7 fraw, e 1 HRH 24800 P {4 0.0000 < 0.05, HiiT

[FJH 247 0.670190 > 0, £ 5% E MK TR L HITE R Z W IR R b, TTETTEN
ht = 0.002528+0.252299 % ut —12+1.263867 *ht —1, HHr ut ZIEITIEH BN,

ht SEREHLICE I

ut 925 1F77 22 cut2 ht-1 IR H R B R T 0, P AT S AR 026 1. | SORZE 704 GED 2404 0.017480

<2, RWIFHIEA)ERFFHLE.
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Table 8. ARMA-TGARCH model of L,
52 8. L, B ARMA-TGARCH &8

Variable Coefficient Std. Error z-Statistic Prob.
L, (1) 0.525292 0.002537 207.0191 0.0000
Variance Equation
C 0.000909 0.011629 0.078184 0.9377
RESID (1) 0.877909 6.398715 0.137201 0.8909
RESID (-1)**(RESID (-1) < 0) 0.679066 8.016084 0.084713 0.9325
GARCH (-1) 1.193325 0.008879 134.3935 0.0000
GED PARAMETER 0.017480 7.21E-05 242.4975 0.0000
R-squared 0.351720 Mean dependent var —0.000394
Adjusted R-squared 0.351720 S.D. dependent var 0.058029
S.E. of regression 0.046722 Akaike info criterion —9.226437
Sum squared resid 0.275055 Schwarz criterion —9.092066
Log likelihood 591.8788 Hannan-Quinn criter. -9.171844
Durbin-Watson stat 1.816074

BHETTREN Lyt =0.525292% Lyt —1, W13 8 fios, H1T Lo e 1 1180V 240 P {509 0.0000 < 0.05,
H T EH 54 0.525292 > 0, 1E 5%0)2 K- T Ly SR SR E W e 7 277N
ht = 0.000909 +0.877909 * ut —12 + 0.679066 * ut —12dt —1+1.193325xht —1 , H:A ut EHE HFERFIBEHLILB)
Wi, ht ZFENLPLSIIN ut (6172, dt-1 R R ht-1. WEIERFIIKT 0, w2, ut-12dt-1 1 REL
ZAVNT 0, RUEMFFEAETRAE

3.33. B

Table 9. Results of ARMA-GARCH model and ARMA-TGARCH model
%2 9. ARMA-GARCH ##!F1 ARMA-TGARCH #5845 R

- ARMA-GARCH ARMA-TGARCH
L L, L L,
AR (1) 0.548 [2212.94] 0.670 [1914.77] 0.433 [1605.62] 0.525 [207.02]
if}”g MA (1) - - - -
T
C - - - -
C 0.002 [0.21] 0.003 [0.20] 0.001 [0.92] 0.001 [0.08]
. HZEME 1) 0.016 [0.21] 0.252 [0.04] 0.076 [0.67] 0.878 [0.14]
A SN
JikE 1) <0y - - 0.088 [0.52] 0.679 [0.08]
GARCH (-1)? 0.468 [0.18] 1.264 [129.36] 0.580 [1.56] 1.193 [114.39]
GED &4 0.017 [311.99] 0.017 [239.34] 0.017 [307.88] 0.017 [242.50]
FLAFFRAE I (D-W) S it & 1.92 2.09 1.63 1.82
AIC #E -9.06 -10.32 -8.81 -9.23
SC #EM -8.95 -10.21 -8.68 -9.09
e S HERE N z Gt .
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1) WAL GED Z40359/8 T 2, UilHF A JE R HRHE

2) ARMA-GARCH #MZH3R M, L, 7510 E#E5, Bl ARCH IR0 GARCH Tl R4 Fl#%
/Ny Ly ) ARCH Bl 505 GARCH WURH L AMAT 0.9, HABRN 5B

3) ARMA-TGARCH 8 ZHii B /5 51 (A E X RRARFIEAS BE 2, 43 2 -5 R0 B0 SR s
FEAF, Sammigm it i Rzl SR LRI B IR IEAR — 2.

4, i

RIE ST R O KE, BEER D2 P2 R RABIHERE, I8 5 IF 4075 55 Ok R 5 2111
fat, SIRERAAFEET TR E S T A, RSN 8 R AR EE RIE 25
FERFKE.

A FRT GO AR TSNS IR B RRAE, 0T A BREELEAE R 5 Al gl kit A7 7 A, dd
ARMA-GARCH ##F1 ARMA-TGARCH FERUBEAT 7 88, 75 HI DL T A%

1) 9000TEU (W) ARCH T #%(5 GARCH TREZ KT 09, HEREAFIBNME; m
6800TEU FIALAL ) 51 (I sh PR 55, 3680 9000TEU A HL 6800TEU WM £E FH4x A B sl Ity i B 5
S

2) LB EMARALEAR N B SNRHE, BRSSO, HAFTEJE R RFEAN B
PE, BD “URIHET ORI IR R XTEREEAR NS T3 IR AR [

DA BB aR ., XHERBEAANUS TR UL, HE7 X7 MR ER A RE I m iy, R T &,
TG T I AR B 117 3 vh AT b SR SR PRI A SR S, xR R is A BRI 2
FE . BT, EEHHETYSS5E N SE MK AL, Mmsieismmas, FEFREr
BRI Al 75 B A HE FIATAE S AT KBS B, ARER AR . MR i S R IR SR A AR 5 R 2K
Al 5 B30 G HEVE ST Z I, B A K R A A G 1T R IR R IR R Bl TT DUAR A T & 3 42
HHEERAETCIE W, N i tl, PRUESERAEMIIZ 7 7 I B B AR

SE WK
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