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Abstract . This paper aims to investigate the causal relationship between geopolitical risk and stock price volatility in the shipping
Industry. Given its International nature and dependence on global trade, this industry is exposed to various uncertainties and risk factors.
This study specifically focuses on the impact of geopolitical risk, which has gained significant attention in recent years due to events such
as the Russia—Ukraine War and the Israel-Hamas War. 1o analyze this relationship, the study utilizes vector autoregressive model-based
causality tests. The research estimates the causal relationship between geopolitical risk indicators and the stock price volatility of five
shipping companies listed on the Korea Exchange. The study covers the period from 2000 to 2023 The results indicate the ollowing:
Firstly, an increase in geopolitical risk leads to a rise in stock price volatility for shipping companies. Moreover, the impact of actual
geopolitical events, rather than just diplomatic disputes, Is statistically significant. Lastly, the impact of geopolitical risk is particularly
significant in the bulk shipping sector.

Key words - geopolitical risk, shipping companies, stock prices, volatility, bulk shipping
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Fig. 1 GPR, GPRT and GPRA(Jan.2000-Nov.2023)
https://matteoiacoviello.com/gpr.htm
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Source :

Table 1 Descriptive Statistics for GPR Indices and Stock
Return Volatility

(Unit : point and percent)
Mean | Std Dev. | Skew. Kur. Obs
GPR 105.31 5211 4.29 29.12 287
GPR
. GPRT 105.01 45.13 2.92 15.61 287
Indices
GPRA 107.63 84.73 550 44.16 287
HEU 0.04 0.02 1.52 7.84 287
Stock | HMM | 004 | 002 | 120| 479 | 287
Return KLC 0.03 0.02 1.65 7.26 287
Volatility | ggg 0.02 001 | 371 | 2431 | 194
POC 0.03 0.02 1.63 6.23 195
Source : Caldara and iacoviello(2022) for GPR Indices, Yahoo
Finance for Stock Return Volatility
4. NEEN
VAR 9 A Qmbd Aol oA B ATolAE $4
AAE =] S AESHY] $18iA ADF ¥ KPSS ©
92 A4S FAseTh Table 2 V92 44 A3E wel
T3 e, g (Level)oll st ADF A2 ‘Al AL &
flo] EARY = AFTHES 71Zstg o, giREe] Al
el Al KPSS HA A7t ‘Al A Eo] AotV = #AF-7Hd

A 7FA] = Chicago Tribune, Los Angeles Times, New York Times, USA Today, Wall Street Journal,

Washington Post(®]% w]=7), Daily Telegraph Financial Times, Guardian(®]’d %4 =7), Globe and Mail(Zh vttt 7} E &= o] )

2) WA 9 AEAALNL S

AAE 7150l BEaste] A elstd
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Table 2 ADF and KPSS Results for Unit Root Test

Level Log. Difference

ADF KPSS ADF KPSS
GPR -7.203™ 0.274 -15.291" 0.137
GPRT -6.493"" 0.357 -14.860"" 0.103
GPRA -5.632"" 0.683" -11.998™ 0.134
HEU -12.651"™ 0.820™ -14.001" 0.064
HMM -5.201" 0.705™ -13.558™ 0.034
KLC -10.918™ 0.664™ -13.389" 0.139
KSS -10.685™ 0.804™ -11.558™ 0.352"
POC -4.782" 0.584™ -15.967" 0.332

Note @ *x* % and * indicate the statistical significance at 126, 5%

and 10% levels, respectively.

VAR EA4ol A 7 A AIEe] dAzS E2gsts AHS &
= 6A1 3744 9] Akaike Information Criterion(AIC)o] #4291
Aoz AAstdom, 74 Al gk AIC 4t Table 3ol
AASFAT A A, iR A9 H2 228 7A 9] A
dg XFof = AR YEhgon, Ao Hgole H
= AR O] AALDS T o= AR YETH
Table 3 AIC for Lag Order

La;

LR Nolatility 1 ; ; g . - -
GPR HEU 3960 | 3.959 | 3984 | 4.013 | 4.015 | 4.034
GPR | HMM | 2774 | 2774 | 2.774 | 2793 | 2.821 | 2.838
GPR KLC 2897 | 2.864 | 2.898 | 2909 | 2947 | 2974
GPR KSS 1.194 | 1.150 | 1.151 | 1.191 | 1225 | 1.232
GPR POC 1.104 | 0979 | 0.970 | 099 | 1.027 | 1.028
GPRT | HEU 3287 | 3.264 | 328 | 3314 | 3301 | 3.315
GPRT | HMM | 2123 | 2.109 | 2110 | 2129 | 2155 | 2.170
GPRT | KLC 2239 | 2.200 | 2225 | 2252 | 2284 | 2.306
GPRT | KSS 1565 | 1.522 | 1525 | 1563 | 1.5% | 1.607
GPRT | POC 1468 | 1.317 | 1.322 | 1.343 | 1.375 | 1.359
GPRA | HEU 3287 | 3.264 | 328 | 3314 | 3301 | 3315
GPRA | HMM | 2123 | 2.109 | 2110 | 2129 | 2155 | 2.170
GPRA | KLC 2239 | 2.200 | 2225 | 2252 | 2284 | 2.306
GPRA | KSS 1565 | 1.522 | 1525 | 1563 | 1596 | 1.607
GPRA | POC 1468 | 1.317 | 1322 | 1.343 | 1.375 | 1.359

Note : The minimum value of AIC for each pair of GPR Indicator
and Volatility is in bold

AQEH 9717 m2E5E

S7tehe AR yEhyth
Appendix ). L2, o]
, 1P ST FEHAAE
Eﬂrﬁ} o o2 yebgth WA GPRAS disiAE 2
Hol Y (HMM) e} HA(KSS, POC)7F FEAF< a7 9
WEAdol BAA ool e Al
GPRT$F GPRAA| ol disiA = ¥
o] MEAdlnt BAHA Ao
A7) AT ANE v o R
I}= Table 49 FA8Fth <13 AA
GPRAI ol A 82719 57k

3714
(VAR %

2R ael

Fgol AN A3 HA Ad= VAR 24 Aot

A AASAARE, GPRTe WA= POCe] 71 ¥EA

2 FTAA frelde] BAR v KLCS F7F WEAdS fro

s sk vk

Table 4 Results for Granger Causality Tests

Null Hypothesis| F-Stat. | Null Hypothesis | F-Stat.

GPR =» HEU 0.693 HEU =+ GPR 0.322

GPR = HMM 2.441" HMM = GPR 0.413

GPR GPR =» KLC 3.439™ KLC # GPR 0.259

GPR = KSS 1.556 KSS = GPR 0.076

GPR = POC 2177 POC = GPR 1.063

GPRT =» HEU 0.738 HEU = GPRT 1.307

GPRT # HMM 0.124 HMM = GPRT 0.625

GPRT | GPRT = KLC 2212 KLC # GPRT 0.043

GPRT =# KSS 0.489 KSS =» GPRT 0.599

GPRT =» POC 2.364" POC = GPRT 1.147

GPRA = HEU 0.689 HEU =+ GPRA 0.108

GPRA = HMM | 0.179 HMM = GPRA 0.433

GPRA | GPRA =» KLC 4211 | KLC = GPRA 0.379

GPRA = KSS 2.227 KSS =+ GPRA 0.749

GPRA = POC 2.731° POC =» GPRA 1.714

Note : #* and * indicate the statistical significance at 5% and 10%

levels, respectively. # denotes the direction of causality.
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Appendix 1. VAR Estimation for GPR

o
e

HEU HMM KLC KSS POC
GPR VOL GPR VOL GPR VOL GPR VOL GPR VOL
GPR(-1) -0.041 -0.137 -0.046 -0.012 -0.045 -0.101" -0.269""  -0.280" 0271 -0.104
[-0661]  [-1.176] [-0.759]  [-0.181] [-0.7471  [-1.461] [-3688]  [-1.652] [-3683]  [-0.621]
GPR(-2) -0.091" -0.011 -0.086" -0.002 -0.086" 0.149™ -0.127" 0.043 -0.175 0.450"
[-1.453]  [-0.095] [-1.415]  [-0.023] [-1.419] [2.130] [-1.634] [0.240] [-2.276]"  [2579]
GPR(-3) -0.048 0.180"" -0.186 0.104
[-0.789] [2.674] [-2.422]"  [0.597]
VOL(-1) -0.016 -0.329™" -0.001 -0.444™ 0.034 -0.339"" 0.012 -0.449™" 0.017 -0.343
[-0489]  [-5.398] [-0.027]  [-7415] [0.668]  [-5.759] [0.380]  [-6.372] [0523]  [-4.632]
VOL(-2) 0.016 -0.176™" -0.050 -0.179™ -0.003 -0.206™" 0.007 -0.260 -0.047" -0.273™
[0479]  [-2.819] [-0.854]  [-2.774] [-0.064]  [-3518] [02181  [-3.711]" [-1.453]  [-3671]
VOL(-3) 0.012 -0.080" -0.004 -0.127
[0225]  [-1.342] [-0.111]1  [-1.734]
C 0.048" 0.326™" 0.052" 0.179™ 0.043" 0.162"" 0.030™ 0.185™" 0.036™ 0.137
[1.530] [5.559] [1.717] [5.315] [1.497] [4.872] [1.830] [4.919] [2.240] [3.754]
Adj. R? -0.003 0.098 -0.005 0.171 -0.004 0.091 0.052 0.191 0.078 0.139
Note : Numbers in [.] are t-statistics. ##*, #* and * indicate the statistical significance at 1%, 5% and 10% levels, respectively.
Appendix 2. VAR Estimation for GPRT
HEU HMM KLC KSS POC
GPR VOL GPR VOL GPR VOL GPR VOL GPR VOL
GPR(-1) -0.041 -0.137 -0.042 -0.024 -0.045 -0.101" -0.269™"  -0.280" -0.253""  -0.032
[-0661]1  [-1.176] [-0.702]  [-0.359] [-0.7471  [-1.461] [-3688]  [-1.652] [-3584]  [-0.199]
GPR(-2) -0.091" -0.011 -0.084" -0.014 -0.086" 0.149™ -0.127" 0.043 -0.129™ 0.434™
[-1.453]  [-0.095] [-1.384]  [-0.199] [-1.419] [2.130] [-1.634] [0.240] [-1.717] [2.548]
VOL(-1) -0.016 -0.329"" -0.002 -0.435™" 0.034 -0.339™" 0.012 -0.449" 0.007 -0.312™
[-0489]  [-5.398] [-0.044] [-7.278] [0.668]  [-5.759] [0.380]  [-6.372] [0.219]  [-4.387]
VOL(-2) 0.016 -0.176™" -0.052 -0.156™" -0.003 -0.206"" 0.007 -0.260"" -0.044" -0.244"
[0479]  [-2.819] [-09771  [-2622] [-0.064]  [-3518] [0.218]  [-3.711] [-1.424]  [-3.437]
C 0.048" 0.326™ 0.051"" 0.175 0.043 0.162" 0.030" 0.185™ 0.031™ 0.122"
[1.530] [5.559] [1.792] [5.435]™ [1.497] [4.872] [1.830] [4.919] [2.003] [3.456]
Adj. R? -0.003 0.098 0.000 0.152 -0.003 0.136 0.052 0.191 0.063 0.133
Note : Numbers in [.] are t-statistics. #** ** and * indicate the statistical significance at 1%, 5% and 10% levels, respectively.
Appendix 3. VAR Estimation for GPRA
HEU HMM KLC KSS POC
GPR VOL GPR VOL GPR VOL GPR VOL GPR VOL
GPR(-1) -0.001 -0.092 -0.005 -0.015 -0.012 -0.062" -0.18™  -0.210" -0.179" 0.005
[-0.024]  [-1.174] [-0.089]  [-0.343] [-0.200]  [-1.345] [-2559]  [-1.810] [-2.453] [0.049]
GPR(-2) -0.084" 0.002 -0.071 -0.023 -0.072 0.121™ -0.179™ 0.108 -0.145™ 0.299"
[-1.327] [0.030] [-1.166]  [-0.490] [-1.162] [2.571] [-2.107] [0.797] [-1.714] [2.311]
VOL(-1) -0.022 -0.327" -0.028 -0.435™* 0.064 -0.337"" -0.033 -0.438"* 0.065 -0.313"
[-0464]  [-5.366] [-0.355]  [-7.270] [0.834] [-5.738] [-0.743]  [-6.213] [1.396]  [-4.381]
VOL(-2) -0.006 -0.174 -0.074 -0.154 0.000 -0.207"" 0.029 -0.272"" -0.039 -0.236™
[-0.128]  [-2.796]™" [-0.930]  [-2585]™ [0.003]  [-3.540] [0.656]  [-3.906] [-0.824]  [-3.292]
C 0.082" 0.325 0.085™ 0.176 0.069" 0.160" 0.054™ 0.184™ 0.049™ 0.120™
[1.776] [5.545]™ [1.972] [5.457] [1.586] [4.829] [2.289] [4.912] [2.107] [3.371]
Adj. R? -0.008 0.098 -0.005 0.153 -0.006 0.141 0.036 0.197 0.042 0.125

Note : Numbers in [.] are t-statistics. ###*, #* and * indicate the statistical significance at 1%, 5% and 10% levels, respectively.
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Appendix 4. Results of Impulse Response (Significant in Causality Tests only)
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