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Abstract

Based on the trend of price for crude oil futures, a mean reversion process with stochastic con-
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venience yields and stochastic volatility is established to characterize the dynamic of crude oil fu-
tures, and the corresponding method for parameters estimation is proposed. Then Monte Carlo me-
thod is utilized to calculate the profit probability of the zero-cost collar trading strategy driven by
the Geometric Brownian motion and the mean reversion process with stochastic convenience yields
and volatility in various scenarios. The conclusions of this paper partly explain the reasons for the
losses in crude oil derivatives trading by domestic oil companies at the end of 2018, and put for-
ward corresponding policy recommendations for governments and firms to prevent risks of crude
oil derivatives trading.
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SRR — PR E R RIS P B AR TEIR, RRERRAETT K, Rehl 2 ROk AR B0 RO
P i T S A= AR RO, R 22 4 1) R OV BN B R &5 2 A I B EGE (L] [2]. FREE T — K
HOE, FEMmFTEREER, 0 EFR RIS, XA R E 2 B K [ B S A0 4 (22 1k
BNBUK[3]. (HE 2008 FeR R G, EPREMANE NS B, BRI, v s ok
WP B ATy SR XU, [ P Ak 2 gt N S AT AR i i 3 it A T B BACRE 4] [5]. 2817, B AERTA 2
Sy I SR B AARAE B i AR A 2 G 52 B35 451, 0 A B SR S U 2018 AR AR R IR A A S
WORMEN S BT 10 G A AR S SR A R U AR AT BBk B TR, SRR A S 1 AL
SEWE KBRS TR U, H 2R T 2 SRS AE AR R S T BRI P8R UK, 3 1 72 2018
S L B vr 0 R T R B B ORE ML S5 I B AT 40 . AT 50 A& 24 R e AL it R R 21 i o ek A B RO (A 35
SR IR 7 S I B AR, — BRI R AN G 1& W) 27 A 7 E AR AU [6] [7] -

(AL, 3 B AT A i i S5 R BEATL I R FE O B N A 2238 B ORTE R R . B8 15 %5 Black Al
Schole % JL{al A1 BHIE 2 B I 52 HIBE MBS, A L AT AT B Bl R A AN A% 122 30 [8] . Askari Al
Krichene ¥ F1¥S N 1 KR IG 4 J LAy A1 IS ST FOAEL 5 17 2002 %2 2006 R4 B0 ah[9]: VE AR B#ESEAH T
ANEE ST 8O0 B b A RS, uEB T S U S BRI, LRI AT BAiE Bl A T 20
WA S BEN L FE[10]. 1 Gibson Al Schwartz &, A7 %t EMAISSHIATAER Foeth, HEE RS
LS AR )AL Ve R E ALk 2, S B RS BER I T BENLIEE (AR R I T 3 ME R
SRR, EAERIC RS 2RI B 2 348 B S 94 [11] . Bessembinder S5d i e )\ FhAS [) 21 BA HA PR 1)
Ji i BA B BABR S5 4 5 I, ER T B SRR 5 R B I A ) I A D M A A A R T H A R SR I 4 [12] .
TR FIPE ST 0T 2008 - e HL SRV 2R AT AR i A8 &) 5 AR AT 1 i, R T J LA iz 3), IR
TR BN 55 A F FR DR 1 24 el SR 0 AR IR [13]

1 RALLE TS S BT WTI R 5235 H 4 21 (Weekly Cushing, OK Crude Oil Future Contract 1)/ #%
s EAE, LA RHE , JEH A R R I R R R, X5 IR K 2 HCCEk
SR s A E RSN AE G . B 1 S SR ) 2000 £ 2008 A AN AR 32 B (TR & BE
A (R IR T X5 D vl () 5 3K, [ A e il I 55 PR S 0 R S5 e ) e i B Bk b, T B0
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Figure 1. Weekly Cushing, OK Crude Qil Future Price
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Figure 2. Implied Volatility of WTI Crude Oil Options
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Figure 3. Gain or loss of the zero-cost collar option strategy
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Figure 4. Convenience yield for crude oil futures
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Table 1. Estimation results of model parameters
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Figure 5. The result of Monte Carlo emulation based on geometric Brownian motion and the mean reversion process
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Table 2. Profit probability of zero-cost collar option strategy under different stochastic processes
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