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An analysis of the causality between international oil price

and skipjack tuna price
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The aim of this study is to analyze the relationship between international oil price as a fuel cost in overseas fisheries

and skipjack tuna price as a part of main products in overseas fisheries using monthly time series data from 2008 to

2017. The study also tried to analyze the change of fishing profits by fuel cost. For a time series analysis, this study

conducted both the unit-root test for stability of data and the Johansen cointegration test for long-term equilibrium relations

among variables. In addition, it used not only the Granger causality test to examine interactions among variables, but

also the Vector Auto Regressive (VAR) model to estimate statistical impacts among variables used in the model. Results

of this study are as follows. First, each data on variables was not found to be stationary from the ADF unit-root test

and long-term equilibrium relations among variables were not found from a Johansen cointegration test. Second, the Granger

causality test showed that the international oil prices would directly cause changes in skipjack tuna prices. Third, the

VAR model indicated that the posterior t-2 period change of international oil price would have an statistically significant

effect on changes of skipjack tuna prices. Finally, fishing profits from skipjack would be decreased by 0.06% if the fuel

cost increases by 1%.

Keywords : International oil price, Skipjack price, VAR model, Overseas fisheries, Granger causality

*Corresponding author: delaware310@pknu.ac.kr, Tel: +82-51-629-5954, Fax: +82-51-629-5953

264 | The Korean Society of Fisheries and Ocean Technology



M /7t HED FLHY0IY JICHo] JH Ztol elutd BA
Table 1. Active vessels and total catch amount of Korea distant water purse seine
Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Active vessels 29 29 30 30 31 32 32 32 32 31
Total catch
(1,000 ton) 249 283 278 213 265 241 287 283 300 264

source: Korea Overseas Fisheries Association.
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Table 2. Descriptive statistics of variables

Variables Min Max Mean S.D
GAS
(barrel/$) 26.12 131.31 77.21 26.93
SKJ (kg/$) 0.85 2.37 1.56 0.40
source: Korea Overseas Fisheries Association, Opinet

(www.opinet.co.kr).
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Fig. 1 Monthly changes of international oil prices and skipjack tuna prices (2008.1~2017.12).
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Table 3. Results of ADF unit root test

iy

A FIt HSI HAHYOY JHoto] 71 Zhel oluky 24

Variable With constant With constant and trend

Without constant and

trend
Level GAS -1.664216 -1.837683 -0.419423
cve
SKJ -2.675310 -2.724845 -1.034953
. . GAS -9.058602%** -9.019416%** -9.094972%**
First difference
SKJ -7.437955%** -7.415714%*** -7.471095%**
***statistically significant at 0.01
ot 7 A, Table 304 = el gho], 7} Wig= Fasith VAR o A= AIRE GA Adlste] 24
of At ZekE A, A APl B 2ot Sk AS AR A EAlE Eols e AT
H G, LY At AR 2] ok BS maAdo] HolAe wAlE EARI: o]t wAIE S
W FRH(H, w9l EARIhS 1z 2 Ash) gis) Aol kg Aol AR Awng A
QL Aoz LR} 22 oA cholo] Zajsl O] FAICF VAR Bae AT 3 A AXE B}
L Aoz HAE T} SHHKim et al., 2015). A7 A|x} B4 A3}, Table 49|
olof| wje}, zF M2 13} ZEske] cholLe A Ask Al Hi= v} o], LR (sequential modified LR test
A}, Aregal Z25hE A9 ARl Z2A|go] iR statistic), FPE (Final Prediction Error), AIC (Akaike
E3bE Ao, T1e)a Abeaka) 2A|gko] EakE]R] okl Information Criterion) 7|20l A <A G712} 7jckedo]
Ao WMz 1% oA ARG Z1zEkah o) 7 tellde AR AR 3712 24 E
BE W57 ehglo] AIAE eyl AAY AR
P 3. BxE 29 zZnt
SOl 7R AR B AR S| H7] 40l F
2. MA AR} MA TAE &eIsh7] flsf @& 7H B o s
VAR 18 BAS oA 24 Az} AAo] uje AT A4S S SAE A4 2, Table s
Table 4. Results of lag length criteria
Lag LR FPE AIC SC
0 NA 0.008756 0.937693 0.986238
1 442.6271 0.000162 -3.051677 -2.906043
2 34.9331 0.000126 -3.306726 -3.064003*
3 11.15755% 0.000121%* -3.341560* -3.001748
4 3.03218 0.000127 -3.29957 -2.862669
5 4.125826 0.000131 -3.268991 -2.735001
6 5.433733 0.000133 -3.252449 -2.621369
7 5.341303 0.000135 -3.236085 -2.507916
8 0.75679 0.000144 -3.172623 -2.347364
*indicates lag order selected by the criterion.
Table 5. Results of Johansen cointegration test
Trace test Maximum eigenvalue test
H,: Rank =r Test Critical value Test Critical value
statistics value (5%) P statistics value (5%) P
r=0 0.034915 4.240725 0.6761 0.034915 4.086954 0.6146
r<1 0.001336 0.153771 0.7459 0.001336 0.153771 0.7459
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Table 6. Results of Granger causality test

Null Hypothesis F-Statistic Probability
GraigKeJr does ot s 1.06417 0.3647
Gri‘;‘z ‘é";&s;"sfm 2.14147 0.0991

Table 7. Result of VAR model
LND GAS LND SKJ
LND GAS(-1) 0.114179 0.062234
SD -0.0964 -0.07735
LND GAS(-2) 0.058082 0.13688**
SD -0.09653 -0.07745
LND GAS(-3) -0.046388 0.030381
SD -0.09596 -0.07699
LND_SKIJ(-1) 0.259174%*** 0.504341***
SD -0.11897 -0.09545
LND_SKIJ(-2) -0.063576 -0.292119%%**
SD -0.13016 -0.10443
LND_SKIJ(-3) 0.116664 -0.193042%**
SD -0.12199 -0.09787
C -0.004893 0.002436
SD -0.01078 -0.00865
R-squared 0.083418 0.333769
Adj. R-squared 0.032964 0.297096
Sum sq. resids 1.457162 0.937966
S.E. equation 0.115622 0.092764

F-statistic 1.653337 9.101145
Log likelihood 89.27489 114.8258
Akaike AIC -1.418533 -1.859066
Schwarz SC -1.252368 -1.692901

Mean dependent -0.004482 0.001289
S.D. dependent 0.117576 0.110645

**statistically significant at 0.05, ***statistically significant at
0.01.

Table 8. Changes of fishing profits by fuel cost and skipjack price

(unit: million won)

fuel cost unchanged increfalll:; dcﬁit 1%
total revenue 363,190 363,698
total cost 332,955 333,516
profit 30,235 30,182

source: Overseas Fisheries Information System, Fisheries
Information Service.

1 QItHOFIS, 2018).
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