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An Analysis on the Asymmetric Time Varying Spillover Effect
between Capesize and Panamax Markets

Sangkuck Chung

Abstract : This article investigates the interrelationships in daily returns using fractionally
integrated error correction term and volatilities using constant conditional correlation and
dynamic conditional correlation GARCH with asymmetries between Capesize and Panamax
markets. Our findings are as follows. First, for the fractionally cointegrated error correction
model, there is a unidirectional relationship in returns from the Panamax market to the
Capesize market, but a bidirectional causal relationship prevails for the traditional error
correction models. Second, the coefficients for the error correction term are all statistically
significant. Of particular interest are the signs of the estimates for the error correction term,
which are all negative for the Capesize return equation and all positive for the Panamax
return. Third, there are bidirectional volatility spillovers between both markets and the
direction of the information flow seems to be stronger from Panamax to Capesize. Fourth,
the coefficients for the asymmetric term are all significantly positive in the Capesize market,
but the Panamax market does not have a significant effect. However, the coefficients for the
asymmetric term are all significant, implying that the leverage effect does exist in the
Capesize and Panamax markets.

Key Words : Dry Bulk Market, Long Memory Process, Fractionally Integrated Error
Correction Model, Asymmetries, Asymmetric Dynamic Conditional
Correlation
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4 0.6884 0.6774 0.6996 0.7051 0.7731 0.7122
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ol A7 ACl Tuputs A|FTFAC HlE|A U =S uf AV AQ] dFAAE A
a1 falA @Alel Aozl = ARAL Pt dHew xAAGE AL o)
Foh gl shjels AgeA oargrel ASh A(oel ke Zets Ae s
2 A ZTEA o] Aol Aol = AT AC HEA W vrS W FU]HR] A JAAE
A&tz A dAe] gyt A GTVAL STtk WP R 2AFHETE AS ofn|gh
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<# 5> H|j& FIIE DSIX| 2= 59 FHZEY

N AEAY TARTE 2o e IAEZE 29

e cce \ DCC FI-CCC FI-DCC
SEREE
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beo 0.0824(0.0203) 0.0776(0.0206) 0.0474(0.0220) 0.0454(0.0223)

b 0.7994(0.0125) 0.7965(0.0127) 0.8707(0.0188) 0.8658(0.0191)

0 py 0.0439(0.0141) 0.0471(0.0141) 0.0277(0.0197) 0.0230(0.0199)

bpo 0.0183(0.0184) 0.0150(0.0187) 0.0211(0.0181) 0.0198(0.0184)

bp 0.8025(0.0115) 0.7956(0.0118) 0.8362(0.0123) 0.8289(0.0125)

0y 0.0834(0.0080) 0.0915(0.0080) 0.0490(0.0104) 0.0567(0.0105)

5 “117280.1147) | -1.1233(0.1171) ~8.6456(1.5925) ~8.3461(1.6070)

5p 0.3842(0.1125) 0.3889(0.1118) 3.6556(0.8820) 3.4137(0.8809)
b

we 0.0298(0.0048) 0.0294(0.0047) 0.0252(0.0040) 0.0254(0.0040)

ag 0.2247(0.0126) 0.2177(0.0126) 0.2269(0.0114) 0.2099(0.0119)

Be 0.7720(0.0103) 0.7735(0.0102) 0.7917(0.0080) 0.7891(0.0083)

e 0.0191(0.0073) 0.0214(0.0073) 0.0230(0.0070) 0.0239(0.0071)

5, 0.0641(0.0177) 0.0590(0.0180)

5, 0.5989(0.1299) 0.5306(0.1760)

P 0.3354(0.0180) 0.3437(0.0180)

wp 0.0377(0.0060) 0.0391(0.0062) 0.0430(0.0066) 0.0428(0.0066)

ap 0.2668(0.0192) 0.2731(0.0193) 0.2843(0.0200) 0.2825(0.0197)

Bp 0.7210(0.0159) 0.7160(0.0161) 0.7014(0.0163) 0.7034(0.0164)

T 0.0143(0.0031) 0.0132(0.0030) 0.0164(0.0037) 0.0152(0.0036)

LLK 6671.09 6657.42 6651.93 6639.85
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cce DCC FI-CCC FI-DCC
3T w7g A
d 0.7174(0.0550) 0.7051(0.0570)
o 0.0626(0.0233) 0.0602(0.0234) 0.0427(0.0241) 0.0397(0.0243)
o 0.7939(0.0125) 0.7914(0.0129) 0.8691(0.0188) 0.8643(0.0190)
0 py 0.0460(0.0135) 0.0477(0.0136) 0.0262(0.0197) 0.0217(0.0198)
®po 0.0134(0.0199) 0.0112(0.0202) 0.0208(0.0199) 0.0187(0.0202)
dp1 0.8041(0.0114) 0.7963(0.0117) 0.8358(0.0123) 0.8281(0.0125)
0 0.0799(0.0080) 0.0881(0.0080) 0.0484(0.0104) 0.0569(0.0105)
Se -0.9905(0.1050) -0.9794(0.1062) -8.4515(1.5840) -8.0796(1.5902)
5p 0.4192(0.1094) 0.4164(0.1094) 3.5992(0.8841) 3.3603(0.8759)
AR A
weo 0.0413(0.0057) 0.0405(0.0057) 0.0256(0.0039) 0.0281(0.0042)
ap 0.2056(0.0161) 0.2029(0.0160) 0.2283(0.0124) 0.2161(0.0137)
Be 0.7236(0.0118) 0.7246(0.0117) 0.7900(0.0083) 0.7757(0.0093)
T 0.0662(0.0216) 0.0659(0.0212) 0.0291(0.0133) 0.0353(0.0130)
To 0.0283(0.0085) 0.0302(0.0086) 0.0236(0.0070) 0.0263(0.0076)
5 0.0678(0.0186) 0.0603(0.0186)
d, 0.5982(0.1274) 0.5409(0.1719)
p 0.3314(0.0181) 0.3432(0.0182)
wp 0.0405(0.0063) 0.0409(0.0064) 0.0434(0.0067) 0.0432(0.0067)
ap 0.2805(0.0200) 0.2829(0.0200) 0.2857(0.0203) 0.2849(0.0200)
Bp 0.7064(0.0163) 0.7055(0.0164) 0.6994(0.0163) 0.7012(0.0165)
T 0.0046(0.0253) 0.0064(0.0251) 0.0013(0.0252) 0.0002(0.0252)
Tp 0.0151(0.0032) 0.0138(0.0030) 0.0164(0.0037) 0.0153(0.0036)
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