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A Study on the Modeling the Uncertainty of Oil Price

and Risk Management in Shipping Industry
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Abstract: In this paper, we propose the methodology to quantify
financial risk resulted from the uncertainty of future oil price, that is one
of main resources of financial risk in shipping industry. We highlight on
the cash flow since it has significant effect on to the future liquidity in
shipping industry. We employ diffusion process, diffusion process with
GARCH model and jump diffusion process to model the dynamics of spot
oil price. The main contributions of this paper is summarized as follows.
At first, we argue the limitation of VaR (value at risk) which is widely
used in shipping industry and propose an alternative risk measure, that
is CFaR (cash flow at risk). We conduct sensitivity analysis to quantify
the impact of unpredictable oil shock and we show that CFaR increases
at leat twice times comparing to normal condition. Finally, we suggest
how to monitor and use CFaR for business planning in shipping industry.
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7) J. P. Morgan®] Corporate Risk Metrics¥ CFaR<& t}& 3 o] A&t} “The
maximum shortfall of net cash generated, relative to a specified set target, that
could be experienced due to the impact of market risk on a specified set of
exposure, for a specified reporting period and confidence level.”
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AEGARGe fF7he] Wss ofefjo #o] EdsTh
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5= pdt+odW, +dJ, (4)
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9 AelN s AZE oueta ofelst o] AelHh

]\/vf
J=2(v,—1) (5)

i=1
21 Aol Al N HE ARIAE (intensity) 7F A9 52 4?1 Poisson ¥}
e M2, Ve iHA Hzo A7) (size)E R stste SERST
2 =9olal U3 At E(ognormal distribution)E W&t}
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<HE-1> WTI 712ie| &Ents 24 2HA9 EEQA
LAl GBM GBM-GARCH Ax A A
0.000574° 0.001260° 0.000566°
® (3972E-07) (2517E-07) (4.372E-07)
0.027341° 0.027353"°

i (1.961E-07) (2.819E-10)

0.000019°

w (2.390E-10)

0.082900°
« (1.445E-05)
5 0.886282°
(1.137E-05)

N 0.119545°
(6.660E-04)
~0.000175"

Hy (1.975E-05)

o 0027353

y (2.825E-10)

WTI /A4l tfa S8 o off 23S A3 AAA 27
$7 98 A% =P Y JFom @ ]
)

(information criterion)& 2-&sti1z} &t} Al FE G| g+ 4

A= obef <FE-2>¢ AAHo] Ak HA B A Ao = AIC
o} BICE g4 o2 #Adst=d],12 GBM-GARCH =& ¥ Hx gk
Aol F7F HEo HAo o= AUdHY. GBM-GARCH =9
< WEAAY AL MRS g E ¢ A, AEGARAEL G4 %
HAMES B  de FHol A7) Wit 2 e $YE

12) 24 239 A8l AIC9} BICT} 7Hg #olA= BE & Mesh= slo] dnkA
olt}, o] 7]Fol oshd H=Zshata 4 (AICY]F) =& GBM 28 (BIC715)S
Aegof gty ek vk Hte] AT Al A= AICS BICS] 3 LS A4
= Zlo| Elgsitta B Age] gtk <aP-1>olA & F gl e W
doldh Azbel whel Mgtk Aolng WiEAdo] 44 GBM E¥2 ol
= Aottt
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=al7]= v ofgwo] Atk shARE A 7hA ] ®Eel g A&
AT AFFrt A tAME 24 S wEa glorg B =f
Ae Azt gds AR AARE AlAsHa, GBM-GARCH
Rygol Ane AEAA e vlus 93 1o R A Az}
Ela=4
<#E-2> AN AEJIH o8 MEEg 2[5 AIC, BIC
GBM GBM-GARCH Azt A]
AIC -4.3560 -4.4103 -4.6208"
BIC -4.6326" -4.3502 -4.3956

2. CFaR #3#

7 B8 o2 213 CFaRe 54387 98, sl &

35
o d ok RS Y 209 EY F 24009 AHgITER 74
SO R 2

B e ggste] WTI 7149 d3x5 A4 s
o2 &3l CFaR<s FA A= ofef <E-3>0] FolA 3l

oM E 9 A% AgFel BAsta Bt
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<H#E-3> HmgrtEE 88 WTI 7151 CFaR F8 2t

) _ B | Aday
A4 A& e WII| Ho) wrr| ob | 2T .
() || Ad@e| FETF | REoF CRRER

14 200,000 82.53 102.71 16,505,060 | 20,542,473 | 4,037,413
24 200,000 82.86 112.83 16,571,499 | 22,566,661 | 5,995,162
34 200,000 83.19 121.46 16,638,748 | 24,292,381 | 7,653,632
44 200,000 83.49 129.23 16,698,434 | 25845902 | 9,147,468
54 200,000 83.89 136.71 16,778,949 | 27,341,644 | 10,562,695
64 200,000 84.26 143.76 16,851,061 | 28,751,319 | 11,900,258
74 200,000 84.51 15065 | 16,902,010 | 30,129,430 | 13,227,420
34 200,000 84.90 157.46 16,980,331 | 31,491,519 | 14,511,188
94 200,000 85.19 164.11 17,038,375 | 32,821,067 | 15,782,692
104 | 200,000 85.53 170.66 17,106,294 | 34,132,721 | 17,026,427
114 | 200,000 85.93 177.17 17,185,392 | 35434,138 | 18,248,746
12€| 200,000 86.24 183.76 17,248,507 | 36,751,726 | 19,503,219
Total| 2,400,000 202,504,659 | 350,100,980 | 147,596,322

9l Ans Awnd, 1Y To FHF WTI 7148 825322 o] i,
Hd] WTT7HE 2 1027122 o]t} 28]al Fa WTI 7H4 o2 df-&
208 vl AFgSkH o 1,650%F 506092 7F Z @8k, Ho 20547t
24732 e17h4] 83 4 gk wpebA] CFaR2 w355 0] o 403w
741398 v o »J&Q I At ojnjolt), e W o ujde]

WTI 7t & 5384 CFaRe S48k 1493t 7 Toisdos o

T 29] 2507 46592, A o) 391 50107 980 el 7 Hew 4=
Wil 19] 4759 63229 whEe] dFsFel o Bad  Ant
= A< ¢ @tk <19-2>% GBM, GBM-GARCH 28 18]3 3
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CFaR W= 4 23, 171432 nel@ 39 CFaR F4 ko]
A4 Q) Aol mlalA 2037% F7hek A FHAY S ek @
4ol AFE AgEE AL JABER AH Avss] R, &
BHOR GABEL A AL A713F hujste] F2
3 AFSES AT WA} Qe AL st Aol
<3E-4> 27714 CFaR9 RIZ: 24
A A #AACFaR(2]) 71733 CFaR(22])

14 200,000 4,037,413 4,716,734

249 200,000 5,995,162 7,046,834

34 200,000 7,653,632 9,023,310

44 200,000 9,147,468 10,820,139

59 200,000 10,562,695 12,563,838

6¢ 200,000 11,900,258 14,273,346

74 200,000 13,227,420 15,938,815

3¢ 200,000 14,511,188 17,580,586

94 200,000 15,782,692 19,140,055

104 200,000 17,026,427 20,601,695

14 200,000 18,248,746 22,200,341

12¢ 200,000 19,503,219 23,758,244

Total 2,400,000 147,596,322 177,663,935

vi. 2 &

B R AE 19 Fa 93 F shtel b wEew
A% BlaAE FHE WHS AFSEL FHCE AT B
g4 Akt Blaa Z44e) CRaRS §7F WEOE 1%
950 A% 5F stlAel Al 4 AFsE Ug FAH etk ¥
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