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ABSTRACT

The research aims to measure the impact of using put options as a hedging tool to reduce losses resulting from fluctuations in crude oil prices, thru an analytical
study on Brent crude contracts during the period from 2021 to 2024. The Black-Scholes model was used to price put options and estimate their theoretical
value, with a comparison made between the realized returns in the presence and absence of hedging. The study relied on monthly data for futures contract
prices as the execution price and spot prices, in addition to analyzing return variances and calculating the effectiveness of hedging using the variance reduction
ratio as a quantitative tool. The results showed that the put option significantly contributed to reducing losses during periods of sharp price declines.
Additionally, the return variance was reduced from (121.768) to (28.2781), indicating a notable improvement in the financial stability of oil sales. The
effectiveness of the hedge reached (76.8%), a percentage that reflects the feasibility of this type of hedge in volatile market conditions. Accordingly, the
research concluded that the put option is an effective tool in managing price risks, and its use is recommended within hedging strategies in oil markets,
especially in light of sharp price fluctuations.
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boatll (8 Ogpattsall oy ghlaall payeill o 7100 (hs gas gl
O 138 pnia Loa gt (g (il poliall s Gaylas Il kil e
Mdlgell 8% ey e S (gga jlewdl Gl Gle Bplagall
(Fukasawa&Stadje,2018:2-3)

(Hull,2022:71) :bagatll calynyilyial 4

€

yalll agatll Avaytilyinl At ((sanll 8ynd Iagatll Acayilyiwl J
Clltny Lasic Lulin 598y g ALUI sghsll 4 lyand 1jSya ety 6ol
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8 el 283t you Ling 8 (680 Ul YAl (88 AT sgtuag (ALl CaYama JUA (o odill ymunl Al ulBL G Le slaicYl o3 384 (0) haill
(4) a8) dlslzall YU (yag jlmally pytll

00 Yy Loa Jla il Aoy @Sy (Jle ol a9 2o aia LB gf 5 9811 ymanl
lazng badill jlowl 8 il e Aaslill yiluall Jylasg bagatll 8 3)9
Glgl B Alled bagai SIS @uall s aladtunl yil Joa dwlyall Apasyd acsy

Jadull

Black-Scholes gjwéﬁg ol las dayd (1) ad)y Joan
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(Black- geil Ladg murll Jd doxd jgbas (1) ) Jpaall ra Ballig
129 6)08l1 ymall Gy §)LAL [8ag 11515 Aasdll ol Bangl ¢y (Sholes)

Put option N(-d2) N(-d1) D2 D1 c K S Date
2.5238 0.5131 0.5651 0.0327 0.1638 0.2622 55.04 55.13 2021/1
2.1545 0.5959 0.6437 0.2429 0.3684 0.251 64.42 66.19 2
2.6132 0.5324 0.5822 0.0813 0.2076 0.2525 62.74 63.18 3
2.8363 0.5275 0.5776 0.0689 0.1957 0.2536 66.76 67.13 4
2.9110 0.5320 0.5825 0.0804 0.2084 0.2559 68.95 69.45 5
3.0512 0.5413 0.5915 0.1037 0.2313 0.2553 74.62 75.38 6
3.1655 0.5366 0.5875 0.0920 0.2212 0.2584 7541 76.09 7
3.0429 0.5349 0.5862 0.0877 0.2178 0.2602 71.63 72.25 8
3.2452 0.5410 0.5918 0.1028 0.2322 0.2587 78.31 79.13 9
3.7444 0.5182 0.5696 0.0456 0.1754 0.2597 83.72 83.98 10
2.2694 0.5918 0.6380 0.2321 0.353 0.2418 69.23 70.92 11
2.9336 0.5454 0.5924 0.1142 0.2336 0.2389 77.35 78.09 12
3.2167 0.5477 0.5925 0.1200 0.234 0.228 89.26 90.06 2022/1
2.8388 0.6034 0.6453 0.2620 0.3728 0.2215 97.97 100.34 2
2.5103 0.65 0.6895 0.3852 0.4944 0.2183 104.71 108.63 3
2.9425 0.5334 0.5772 0.0838 0.1947 0.2218 107.14 107.59 4
3.0857 0.6177 0.6579 0.2994 0.4067 0.2146 115.6 118.72 5
2.8461 0.6261 0.6664 0.3216 0.4299 0.2167 109.03 112.29 6
2.5816 0.6427 0.6828 0.3656 0.4755 0.2198 103.97 107.67 7
3.1627 0.5546 0.5963 0.1373 0.2438 0.2131 95.64 96.51 8
2.4849 0.5799 0.6194 0.2016 0.3038 0.2044 85.14 86.39 9
2.3454 0.6107 0.6479 0.2812 0.3798 0.1971 92.81 94.81 10
2.7437 0.5416 0.5798 0.1045 0.2013 0.1937 86.97 87.28 11
2.8697 0.529 0.5681 0.0726 0.1715 0.1977 85.65 85.72 12
2.9329 0.5279 0.5679 0.0701 0.1711 0.2021 85.46 85.54 2023/1
2.9991 0.5197 0.5606 0.0493 0.1525 0.2064 83.45 83.38 2
2.7512 0.5379 0.5793 0.0952 0.2001 0.2099 79.89 80.23 3
3.1829 0.5012 0.5441 0.0031 0.1108 0.2154 80.33 79.92 4
2.6883 0.5078 0.5485 0.0196 0.122 0.2048 72.6 7231 5
2.8529 0.5060 0.5475 0.0151 0.1193 0.2083 75.41 75.09 6
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2.6603 0.5313 0.5678 0.0785 0.1707 0.1844 85.43 85.45 7
4.1814 0.3955 0.4326 -0.2650 -0.1698 0.1904 86.83 84.1 8
2.1944 0.5862 0.6187 0.2178 0.3022 0.1687 92.2 93.19 9
1.7436 0.6203 0.6511 0.3062 0.3883 0.1642 85.02 86.5 10
2.1964 0.53 0.5615 0.0753 0.1548 0.159 80.86 80.69 11
1.9846 0.5494 0.581 0.124 0.2044 0.1607 77.04 77.19 12
2.4184 0.5007 0.5322 0.0019 0.0808 0.1579 81.71 81.06 2024/1
1.8237 0.5948 0.626 0.24 0.3212 0.1624 8191 82.86 2
1.9047 0.5784 0.6075 0.1977 0.2728 0.1502 87 87.56 3
2.5102 0.5116 0.5435 0.0291 0.1094 0.1606 86.33 85.84 4
2.1274 0.5501 0.5824 0.126 0.2081 0.1642 81.11 81.31 5
2.101 0.5462 0.5762 0.116 0.1921 0.1522 85 85.04 6
1.9686 0.5742 0.6063 0.1871 0.2698 0.1654 80.84 81.46 7
2.1481 0.5373 0.5705 0.0937 0.1776 0.1687 76.93 76.94 8
1.1195 0.5782 0.5987 0.1972 0.25 0.1056 71.77 71.81 9
1.0423 0.654 0.6776 0.3963 0.461 0.1294 72.81 74.02 10
2.0205 0.5543 0.5894 0.1365 0.226 0.2 71.84 72.36 11
2.977 0.5233 0.5697 0.0584 0.1755 0.262 74.24 74.59 12

ALl slsel o yvnnll

Ls ogang Jraps J&I )V (11.089) oyladis (il g zy Gl (5l Laa
bagaill plail [ilac Uity a5y

oudis Vlod Lasls (&5 ol bagaill o) 53U Cilyiall jAms palss Jldall
72 0a el 4l O il )9l ymall Lo OIS U sl 48 sgtaal
e Bydlen Bl Acghsall JyAll Aayd e g Al J283 4ty ol 2yull
(85.72) (539l ymeall £L3 2022 JoLl yand sbic ;8 Jltall Jyss (Le gLyl
syl gl gyl jlall Joa Laa Vg (85.14) ay8itl you S Laiys g
s (2.4849) (g1 nda )Lyl Ilnd Layladia 3t @il o g

P Arapilyial &g wlll mlay 2l )l pladtal G ity Cllayg
eyl B Gle anten bhgatll laa Ayleld (<ly Ggull culil&s Anlga
(b azalyiall Flgwll ;48 .ayle FALall 2 Al g g pmall alBTll A )9
Blgu¥l 4 Laisy Alstaall pladll e ol ol L5 Langsss gadl
La 0gang ugala aile (g3 bagatll &1L @ill Jand saclall gf &ydtual
Holaall 3yl L8 Algyla Lavac Koy ((ypals 481K5) Jiay

Iogatlly pSlaall 4183 8 pall jld OIS aysd3 Ly3ls

A atyleld 50 g bogatll Filis ulify palall (2) pd) Jyandl Iam usey
iy Al gadl A aladtuly Al jlowl CilIES e A3l psladll Jylds
A4l (premium) gl jLia Aayd (Jias Cua 2024-2021 3yrall Jua
3ana yay badill g 83 Gle Jpanll Julia j3T1 Coyall Lasks Lasbay
s xic Sgall 3 33bal (5 )98yl o6 ill A (34855l yos) e
Lyl

BB Al oGl (yy bngaill Auleld (8 Laualg Liglds Jganll yadal s

A1 pmary A8 ()94l ol 4 ala LALAR Cuaad Ul padYl (48
ByBguall Bl ya Alas @il all JuA L3l 31 Ay agatll 52518 culs
s Gl Jal andgf S5y (g sile 83 g Jul Jymdl 5 s
pall g 3485l yoa o G)all gl 2024 ale ya Olys jad o Jitall
Laalia cimds Gill )yl Aaydy aia s GAsges alg Vg (13.19) gyl
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bgaill i ulyd (2) pdy Jpaad!
bgaill ga aslal Ioga gy il $ Z')'A’JI JIIE - FYE-1 8yi8 (ulwYl youwll () syl - '4|)4| @)IA
Black-scholes ($) s8ell nyain Adsll

-2.5238 -12.09 2.5238 67.13 55.04 2021/1
-2.1545 -5.03 2.1545 69.45 64.42 2
-2.6132 -12.64 2.6132 75.38 62.74 3
-2.8363 -9.33 2.8363 76.09 66.76 4
-2.9110 -3.3 2.9110 72.25 68.95 5
-3.0512 -4.51 3.0512 79.13 74.62 6
-3.1655 -8.57 3.1655 83.98 75.41 7
-2.3329 0.71 3.0429 70.92 71.63 8
-3.0252 0.22 3.2452 78.09 78.31 9
-3.7444 -6.34 3.7444 90.06 83.72 10
-2.2694 -31.11 2.2694 100.34 69.23 11
-2.9336 -31.28 2.9336 108.63 77.35 12
-3.2167 -18.33 3.2167 107.59 89.26 2022/1
-2.8388 -20.75 2.8388 118.72 97.97 2
-2.5103 -7.58 2.5103 112.29 104.71 3
-2.9425 -0.53 2.9425 107.67 107.14 4
16.0043 19.09 3.0857 96.51 115.6 5
19.7939 22.64 2.8461 86.39 109.03 6
6.5784 9.16 2.5816 94.81 103.97 7
5.1973 8.36 3.1627 87.28 95.64 8
-2.4849 -0.58 2.4849 85.72 85.14 9
4.9246 7.27 2.3454 85.54 92.81 10
0.8463 3.59 2.7437 83.38 86.97 11
2.5503 5.42 2.8697 80.23 85.65 12
2.6071 5.54 2.9329 79.92 85.46 2023/1
8.1409 11.14 2.9991 72.31 83.45 2
2.0488 4.8 2.7512 75.09 79.89 3
-3.1829 -5.12 3.1829 85.45 80.33 4
-2.6883 -115 2.6883 84.1 72.6 5
-2.8529 -17.78 2.8529 93.19 75.41 6
-2.6603 -1.07 2.6603 86.5 85.43 7
1.9586 6.14 4.1814 80.69 86.83 8
12.8156 15.01 2.1944 77.19 92.2 9
2.2164 3.96 1.7436 81.06 85.02 10
-2.1964 -2 2.1964 82.86 80.86 11
-1.9846 -10.52 1.9846 87.56 77.04 12
-2.4184 -4.13 2.4184 85.84 81.71 2024/1
-1.2237 0.6 1.8237 81.31 81.91 2
-0.0553 1.96 1.9047 85.04 87 3
2.3598 4.87 2.5102 81.46 86.33 4
2.0426 4.17 2.1274 76.94 81.11 5
11.089 13.19 2.1010 71.81 85 6
4.8514 6.82 1.9686 74.02 80.84 7
24219 4,57 2.1481 72.36 76.93 8
-1.1195 -2.82 1.1195 74.59 71.77 9
-1.0423 -3.51 1.0423 76.32 72.81 10
-2.0205 -1.16 2.0205 73 71.84 11
-1.707 1.27 2977 72.97 74.24 12

Aialill slacl (po spranl]
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248t gac sic
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aBoll 8 Jodall Culgs Auaal

bl iy Aslla Al yigy gall ot O Yol s s pnlal 8
Oy JSdy polasll 3)la] e 8)28

lysngtl

bl alyid G4 gl jha aladiuly bgatll | Jyeds 1
.)ls.\.u;)JI bgrayy Culydiga agag aic gi Ayalaidyl

Als lydinl Gystg Lyl aigail AlywgS @l jlhA sletel 2
(ALl eVl a3a83 aic Gulwl pigas bgatll dyleld A alaital 3
gl cilgaY

2895 aic led x) GaAail dyayilyial 3151 gall A alastal 4
Ggull (8 S by

saclall gl 5ylimall Foull gyl (8 gl ud aladial aac 5
Aapgpd put BAISS Jaad indl

Aledl el aysdtl &I Calagpanll Gass bagaill bud zl)al 6
Jagaill ,leall

Bynad Ggull Cilyiga Gl dlis bagatll 8 Jpdall cudgs sl 7
.J2aVl dlawgiag

Polaall 3yla] Clulys (pasd A3)Sya 81218 gl A sty aogy 8

AylETall Ayhdtll Flgul 8 Agyeull
REFERENCES

[11  Al-Ameri, Mohammed Ali Ibrahim (2013). Modern
Financial Management. Dar Wael for Publishing and

Distribution, Amman, First Edition.

Gandouz, Abdel Karim; Belazzouz, Ben Ali; and
Habbaar, Abdel Razzaq (2013). Risk Management and
Financial Derivatives: Financial Engineering. Dar Al-
Warraq for Publishing and Distribution, Amman, First
Edition.

(2]

DOI: 10.36371/port.2026.1.11

All2d bagas 31al Jiay paell Jus ol (2) a8y Jgaadl gSlis <53 ZusYal
A4S piladll Jol85 8 amug Agpmall CLALAYI CAgs 8 Auwla
Ol a8l &y g CusBigill JLial i (pa 88485 Bylal ALt aikl gihLl
Bajgps ot CIAISS Jyans (g5 gl 30 aian Auleld (el G4
Cuigy Al bagatll Agleld uly 4204

bgatll )S).Q Ol AnylBa JUA (ya Sy ﬁliJ bgaill dyleld (uli8 PN
A3V Alaleall Gadats JUA (4 bogat (5939 gl )l pladiwly

VARy
VARg

HE =1-

bgatll alels: HE
bgaiall Sy (ulss: VAR
boatall j Sy ol - VAR

Laiss (121.768) bagaill pac &lls jSpa & Gubiill ol glisll Cpanbaly
Usgala LALBAST () Lan (28.2781) LIl bagaill Alls (8 (pulsill (A&AS
sl (5) bagaill dyleld uly8 dlslea aladtulg sdlgell 1183 sgtua 4
OF Al Ayl onay pyliig (£76.8) Jalea La sl (0.768) Aylelall Ay
A8 alag J4l85 (8 b a8 &Ul g8y bagatll gyl jlid aladial
Al 3151 oy @yl Jud Ol Gle Jas Lo (777) o)l By sy Lol
2Ll Alls Aslan §48n% g culasloll yatal Gyt Lagle slateVl (Say
i ald il 8T Analys 4

Edalissayl

avdh ol ALalS Aylla Alas 38g3 Lo 5)a8 pall jlydy bngatll sl .1
slall (symull GALAAIYI pndil (8 AlalS

Al padaaly (121.768) bgaill aac dlls (8 oulill gl 2
lailell 8 281 )ATal Gy L dogaill sic (28.2781)

B 81 W 285 a c1al juko Lo (776.8) bgaill A Leld Ayt sl 3

ogatll Calanl §y8x

Al-Rubaie, Hakim; Al-Fatlawi, Mithag; Jawan,
Haidar; and Faris, Ali Ahmed (2012). Financial
Derivatives: Futures Contracts, Options, and Swaps (Part

).

Al-Saidi, Hussein Kareem Fadhala (2016). The
Possibility of Using Financial Options to Hedge Portfolio
Risk: An Analytical Study Based on Data from the Iraqi
Stock Exchange. University of Basra, College of
Administration and Economics.

Al-Kindi, Hussein Hadi Abbas (2019). The Use of
Option Contracts in Risk Reduction. Al-Qadisiyah

(3]

[4]

[5]

176



Journal port Science Research

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

University, College of Administration and Economics,
Department of Financial and Banking Sciences.

Hadi, Asia Ali (2023). Hedging Against the Risk of Oil
Price Decline Using Swap Contracts: South Refineries
Company (Shaabiya Refinery) and Basra Oil Company
(BOC) as a Case Study. Journal of Economic Sciences,
Vol. 72, No. 19.

Carr, P., & Wu, L. (2014). Static hedging of standard
options. Journal of Financial Econometrics, 12(1), 3-46

Clarke, R. G., De Silva, H., & Thorley, S. (2013).
Fundamentals of futures and options. CFA Institute
Research Foundation, 3.

Dimoski, J., Fleten, S. E., Léhndorf, N., & Nersten, S.
(2023). Dynamic hedging for the real option
management _of hydropower _production _ with
exchange rate risks. OR Spectrum, 45(2), 525-554.

Euch, O. E., & Rosenbaum, M. (2017). Perfect hedging
in_rough Heston models. The Annals of Applied
Probability, 28(6), 3813-3856.

Fukasawa, M., & Stadje, M. (2018). Perfect hedging
under endogenous permanent market
impacts. Finance and Stochastics, 22(2), 417-442.

Higgins, Robert C., Koski, Jennifer L.& Mitton, Todd
(2023) Analysis for Financial Management, 13" edition

Hull, John C. (2022) Options, Futures, & Other
Derivatives , 11 edition, Pearson

[14]

[15]

[16]

[17]

[18]

[19]

[20]

177

DOI: 10.36371/port.2026.1.11

Kevin,S.(2024) Commodity and Financial Derivatives,
31 edition
Mishkin, Frederic S.(2004) The Economics of Money,

Banking, and Financial Markets, 71" edition, Addison
Wesley Longman/ Pearson

Naeem, M., Umar, Z., Ahmed, S., & Ferrouhi, E. M.
(2020). Dynamic dependence between ETFs and crude
oil prices by using EGARCH-Copula
approach. Physica A: Statistical Mechanics and its
Applications, 557, 124885.

Nemickiené, Z. (2015). Hedging As a Multifunctional
Phenomenon  of  Research\Popular  Research
Avrticles. Respectus Philologicus, (28 (33) A), 1-13.

Salisu, A. A., Vo, X. V., & Lawal, A. (2021). Hedging oil

price _risk _with gold during COVID-19
pandemic. Resources Policy, 70, 101897.

https://doi.org/10.1016/j.resourpol.2020.101897

Sheybani, H. R., & Buygi, M. O. (2017). Put option
pricing and its effects on day-ahead electricity
markets. IEEE Systems Journal, 12(3), 2821-2831.

Yu, X., Wan, Z.,, Tu, X., & Li, Y. (2020). The optimal
multi-period hedging model of currency futures and
options _ with _ exponential __ utility. Journal  of
Computational and Applied Mathematics, 366, 112412.
https://doi.org/10.1016/j.cam.2019.112412



https://doi.org/10.1016/j.resourpol.2020.101897

