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Abstract

Climate change has become one of the strongest speeches and talks in the world. The
rise in temperatures, which is attributed to the rising levels of carbon dioxide, as well
as the increased volatility in the levels of precipitation, is conducive and will lead to an
increasingly diverse combination of negative climatic, economic, social and biological
influences, and thus the impact of weather on activities Commercial activity appears
huge and dangerous, and it varies according to the commercial activity, location, size
and level of change in climatic variables. In the agricultural sector (the focus of this
study), temperature fluctuations can occur on the volume of basic commodities
produced at the country level, not to mention its consequential impact on the quality
and quality of these commodities and thus their prices, not only locally but
internationally. This huge risk burdened those who were exposed to it, whether
individuals, institutions, or countries. It became necessary to search for a tool that
would partially or fully contribute to tackling this problem, so weather derivatives
were the suggested way to do so. The risks covered by weather derivatives include the
potential adverse effect of weather on expected costs, revenues and cash flows.
Weather derivatives are modern and wonderful innovative tools for the
commodification of the weather, that is, to transform the variables of weather balances
into a commodity that can be traded in the markets and between dealers, buying and
selling. It constitutes the pinnacle of creativity in contemporary financial engineering
thought. Therefore, this study attempts to propose and choose the most successful
strategies that can be adopted to eliminate or reduce the impact of the volumetric risk
of basic commodities. The idea of this method is based on the idea of reducing
weather risks that lead to a decrease in crop yields by preparing potential financial
engineering according to accurate scientific mathematical rules and procedures, aimed
at building trading strategies based on weather futures options, the main objective of
which is to hedge the volumetric risk of the selected commodities (wheat) Generated
due to fluctuations in the studied weather variables (temperatures).

For the purpose of achieving the objectives of this study, temperature data for the
studied countries (Irag and the United States) were collected for the period (2006-
2020). By using a number of financial, mathematical and statistical methods, the study
concluded with many conclusions, perhaps the most important of which is that it is
possible to eliminate the potential effects of weather fluctuations in the volume of
production of basic commodities by using weather futures options and that hedging
through these tools is much better than not hedging at all. The study reached a number
of recommendations, the most important of which is the need to resort to international
weather derivatives markets, as a first step, in order to hedge the heart in Iraq’s needs
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of wheat and rice crops arising from weather fluctuations in Iraq and in the countries
exporting these commodities, through cross-hedge strategies and the establishment of
a market for weather derivatives in lIraq , as a second step after completing all the
necessary and sufficient conditions to complete this because of its great importance in
implementing the strategies for managing the weather risk faced by the various
economic sectors in the country.
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psm IS Lt (5 suaill B ) jadl A ) Jas sia il B ke (00 Aaesall 31 adl Aa o T sile Gl
b gia 7 b Guob (e (HDD) Aesall d8aill Aa )y Ol oy Jilll Coatiia ) Jilll Coattia (4
il gl 8o sy D Jiay (JONes,2007:54)Cule sed A 33 65 (e daasdl) 3] jall da )
1-) Addeall (b mim g b LaS s 2yl Al (b man e Sall g4 sl e Sl ll
.(Gonzalez&Yun,2010:3)(1

(Tmax + Tmin)
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CAesll sl el da jn hai e e ds 365 £k ik 0o (CDD) Agesall 2l da jo s
LS5 2 5l e calhall 30b ) s 5 (ging e sl 3 ja g i) @l Jiny S (CDD) 4 2l LalS
. (Barrieu&Scaillet,2008:2) (2-1) {lalas (& 7iia 90 98

(Tmax + Tmin)
2

Daily CDD = max (0, —-65° . (2-1)

S A sl 8 pall A o g G () Bl ¢ aal g s (B 0 s A A o Ll i ()5S0 o S Y
¢A2265 e JE Aa gl 5yl As o dansie S 13 ¢ Ml As 53 65 e S8 i el L) 0580 O
A )2 65 G ST Aa sl B ) padl A ) Jass e IS 13 5 ¢ A gyl 30all HDD il o oS 55 o gusd
Clay oS5 ¢ A8 Y Aalal) iy HDD a0 o815 ds 3l 530l CDDa 3 S 55 Lt pus

.(Jones,2007:55) x_all Jl dalall 2= CDD

Dl i (o (i 5 2088 () 50 A dlia el Hlall & i 2aull (5 gl 993 sl A culS 13l
DLl (s jidie Jany iy s (KU,2001:30) 3 Jla 8 3lal) gdd 33 Jilie @lll 5 5Dlall ada o) il
.(Barrieu&Scaillet.2008:3) Ul dasall 2458 (5 sisa (358 uithall ji5e 5K Labis (523 e

O3 dadla el d yw loa oY aile dllia ¢S Ol 248l (5 sie e ol disall dad il 1 L)
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odhall 5dse O 5So Labia (g sad e L jidie diany 2 58e 4 &3 (105 .(KU,2001:30) 2l Jla &

.(Barrieu&Scaillet.2008:3)—ilus aaall 2l (5 giusa (5

:(Zeng.2000:2076) VS gl 5 o) Wil b (e JS e lua Sy
Tc =Kmax(wW—5,0) e ceecee .. (3—1)
Tp = Kmax(s —w,0) .o cee e e, (4 — 1)
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ohal) il @) juds Jglail) claad) fu) 4

Ay Barae Calaal Gaiatl Lpaladind (e ) el HLally J gl cladl il (e apaell Gllia
el ) Apadl Y1 A8 pe Al Lald) Jsla A oladll eSy s ¢ Lilaladiul 20e3 (e Lgiagd il jlall
a3aa3 Yl (sl saviall (e oty gl ) il JUER) & of Ji s saasall Calaa T ) Jpea sl 8
| galay o) 2ty Liili g (Sanders,2000:21) <ld Jilia azdy & 50ty g2 alaall g SLAT aladiul 44<
A e Calaal Ga e 3 jal8 50y b (ailiady aial Bilas ol 3 <l Hlall ladin) (e LS )
.(Edwards and Ma,1992:572) <liiual) Jay Lgisas oSayy
oAl raraiiaa) (ld ol joall daalil) e ghail) a8 L ) T jeaie <l LAl cilad) yiul axig
Do sl b sf el il L 5 iy o Lal agd Aaliall Cilpasi) i) oda aladily () 5 sy
Alilite ClS ) gas pgilad 55 crin gl L shomdy (g AT llatl il & seaiion ) LA Sl el @l jla
Al dgal i) Hldl) (8 cpendiial) Glae b Gl ) oMALL lia 5 uSall o) Gudlal) e
:(Kaeppel,2002:131-132)wt o2axall ol 5 lalas SV
el LAl aaa s (bl 5 g sall Jlad A8 e claladl &8 65 At daaal 138 g seladY) JAaa
Claagdl yiuY) ~Oaal agle 3lale 138 sl yiwY) s sl b GelulS laoldic | 5 W s (3 gl
Gl g a5 o) 13l <l Jld ag o) 15 cilbadl WS (Directional Strategies) 4wslasy)
.(COT,2003:36) 422 sl
Gl bl )l HLAl apant s ) 5 g gl sy SN &8 53y cJana) 138 8 sl JAa
i) il yiw) #SUacal ale (3lala 138 seadl jinY) iy Hlis) b odulS balaie) 5 b s
A geall Gols—dll gl ad gl A e 54 @Y 3l LS (VolatilityStrategies)
.(Kaeppel,2002:131)
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alal A aliall cila il i) (e SN Sligh 130 ARy 85 pall (e ol LA dy Gaati Lal 1 kai
.(Taksler,2004:3) 48 yall claadl i) lgia 5 (Apslu¥)adamadl Gl ) e | Galalaiall

A a1 abaaS ) A 99 (6 g Aliblaa B priial) grall) cibpaS B Bl jad) cila a1 JLEAI 5

S ) AN 9 5 A8 jall (g s Adadlas 883 ol padll CilaaS 55 ) jal) Sl o il Jaliiul
(1) Jsall (B e 58 WS (2020-2006) pnsd sl 455 V)

(1) Joa
Baa (A (a5 AN 9 9 (5 gl Aliblaal A3l g 2y ) il a9 B ) ) iy 3 g eial) geall) dpas
A Al
oabiS ) AV g s 5 Aliblas
Jgmanall das ) ; Agas ‘ . ) giadf
(g;a) CDDS | HDDS | . “( CE)J CDDS | HDDS | ..
18605000 1512 2983 60 50534 2343.09 | 1829.12 [ 66.69 | 2005-2006
28700000 1087 3230 58 88123 2513.70 | 2402.97 65.36 | 2006-2007
56000000 1230 3335 58 46820 2823.66 | 2217.54 | 64.85 | 2007-2008
16500000 992 3571 57 77555 2394.36 | 1923.18 67.03 | 2008-2009
7290000 1381 3882 57 275063 2594.34 | 1519.35 [ 70.27 | 2009-2010
30160000 1518 3291 59 161315 2486.37 | 1823.49 65.73 | 2010-2011
24475000 1632 2721 61 54960 2495.19 | 2470.29 65.08 | 2011-2012
37820000 1117 3634 57 400791 2508.33 | 1741.23 67.43 | 2012-2013
24885000 1021 3909 56 179204 2456.34 | 1710.30 67.58 | 2013-2014
14310000 1305 3152 59 73465 4556.34 | 2260.56 | 66.20 | 2014-2015
6210000 1287 2968 59 72048 2230.75 | 2121.47 66.40 | 2015-2016
6500000 1301 2431 61 157913 3084.41 | 2360.09 65.20 | 2016-2017
5225000 1583 3302 59 107300 2559.06 | 1436.79 | 68.68 | 2017-2018
2600000 1126 3333 58 867610 2321.85 | 1902.42 66.38 | 2018-2019
4125000 1022 1872 43 925581 2405.43 | 1700.76 64.57 | 2019-2020

L5 9 Azblaa B 3 guanall ) daS B 3 ) jad) cila a1 ] -5
(2020-2006) 33all (5 33 Adadlan 8 3 gomnall padll LS 55, pall Cila ja SV Gkl ol

: oli) (2)Jsanl el gl 5 piall G lasiV) Jla 3 088 (1) sl 853,50
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& i Alsilaa 8 3 eanall

..‘Q:IAS‘;BJ\‘)AMQ\;JJJ‘M‘

Lower
3536 0.42 0.00 Bound i
>30.41 (0.007) 4 007 Upper
5914.9
Bound

SPSS 7l ila i le SLde YU Calll i) pe Iyl *
dagll AV ey (5 5ia gyl Zasall Gl (ANOVA) bl Jidad Jsas (40 gl

Jitsdl) uaiall & gina s 4 5l ADlall o il o jelal WS (0.007) caaly S35 (F) LLiaY ddlaay)
o pelal ) aniV) Jalae dad Ay @lld 5 (33 semnall 4paSl) adinall il b (5_)_jall cila 3 Jans)
Y138 5 (4 (3536.41) i el il 335 () (oudady Lo Baal s Ay 5 )l all A 3 A sl
Xiis ¢ (0.05) = J 25 (0.007) A sl & pels A (P-value) Adbaay) dasl) AV (g gine
(Lower Bound) 53! aas (10 IS seda 15 (95% Confidence Interval) A8 2 o Zagiill s
paadll Jalae Ll Gtall ils Gania 285 jlaaiV) Jalas dad (5) 5 doa 50 28 (Upper Bound) A=Y
Lob ¢ nl) cila A 53 geanal) LSl o Alalad) @yl (e (%42)0) S5 (R-squared)
ol il Gl S aaiile IS5 Guspaall 3 saill (8 el ol Dl priad 268 (%61) (25 Aiiall Al
V) Al all A b by I sey 13a s (el Yiaiiall Aualul) alud) 30 8 ) (5 el s )

Y

S paY) (ulalS ) AN g (B 2 peanall alll Apas (B0 ) Al cila o S 2-5
S e i€ ) Ay 5 (8 3 semnall adll Ay 3 ) pal) cila o YA e bl ol
(3)Jsaadl s el il 5 o priall G HlassVI Jidad 5 288 (2020-2006)5 5
A Y] i€ ) A 5 (8 3 pranall alll 43aS 33 ) ) Sl o lasil (3)dsaal)

Eg‘&"ﬁg 187567.6
330393.15 |  0.0003 063 | 00002 > =

pp 473218.7

Bound

SPSS gl p il i e dlaie YU Salidl dlae) e Jgaall 1 jaaal)

A\
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Bl cla jo ) il G A sime 5 A Hha A8 (o) HLIAY) X5 1S (0.0003) a5 (F)
2ad gl aier s pall da st o) el A IaasV) Jralae e AV Gl g (52 geanall el 5
L) dadll AV (5 sima V) 138 () 5k (330393.15) Llties Jsanall Al i3 ) 258 paall
9495) A& 3538 o LaS ¢ (0.05) cme ) 2 5 (0.0002) ) & e & o2 3 (P-value)
Y15 (Lower Bound) =Y lesra e IS yelal ll 5 dagiill < 55 (Confidence Interval
R-) sl Jabae iS5 (il (il (o @i lani¥) Jabea da o) 5 o 5« e (Upper Bound)
Ll S alalall Gl il e (%63) oamdi e 3ol all Sl jy (& dualadl il 3,98 (e (squared
3] il s s Al (9637) ¢ il Tl 556 L 131 am Al A 0 el e 53 umnd
aiiall eaill Apanall 8 Il & i sl Guilal) | ysisial (o) 2S5 138 5. g saall 3 saill & Cpariad ol
sl Y A [l A i by G se 138 5 A 5eY) (eSOl Y 5
O L Clitie (301 all s ) Gl il paria L O S sal 5 Blal) Allad lasiV) gl (e Jaal
o S 5 il Va5 ) 2S5 1Sl 3 (0663) il i 31al 8 (9%642) 1 31« ol
5l sy 8 ALalal el pnll 3L 13 b el 8 Aniiall el i ()5 sl Y )
L) A )all A 5 e i jlaty 138 5 (31l (8 e pdai (e Sy ST A
Bload) 08 (e 3 gieal) gall) dpas B (g gial Aliblaay 3 Al cila 2 AT 3-5

LSl e s i35 (2020-2006) 52a0 (31 all 3551 all il 3 Jaws sie ¥ aa il i

(4) Jsaal b5 ,ala il 5 oy puiiall (o laniy) Qa8 Asbaall 3aa (315l 33 ) ginaal

(4)Js3m)
Bl U8 3 ) el S 35 a) s sl

: lal) Jalas Sl
BICER R e )
.. aal) -
Coefficients Slgm];cance %’R- p-value 95% Confidence Interval
B square
Lower
10227.8 0.0003 0.62 0.0003 Bound "
Upper 14753.56
Bound

SPSS gl p cila jia e dlaie YU Salll dhae) (o Jsaall jaaal)

DAY A laa ) dedll AV elld g Aglle Aa 3y (5 sine (ugodall ZAsadll (b Jgaal) & X

il s () sall il ) Jiiaall iall G & sinae 5 430 sk A8l () LS (0.0003) s S5 (F)
D3 ) pall ds a5 o)) <edal ) jlasd¥) Jales da A1V @lld 5 (2 siosall rail) 43S aainall
Adlaia V) Aadl) AV (5 gina Y 138 5 ¢l (10227.8) Loty 3l i) 3aS s ) aiady Baal 30
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%95) Al 353 s ()l LS, (0.05) s I3 (2 5 (0.0003) o) s slusa & 5 la I (P-value)
O 2 plasi¥) Jalas dad ()5 dam 50 O jeda Lagad L3l 3 ¢ damill b XS5 (Confidence Interval
i (e 3 pall Sla a8 & il 5508 e (R-squared) wasill Jales cdSy g riesll ila
(%38) « Lsiall dslly i 6 Lo 13) an Al G 5 53 ) siesal) AaS 8 Alualal) il (00 (%62)
o 3) s el Gudlall jaaiall o) () 3 Lo ey ol (5 ja) ol jaiiala judi Al 5 (w5 2l 23 5l
A i gad ) A seadled sl dpeaall L yhlie s Ay saal) Gl ald) 43eS 3 i (31l

Ll sy al o

L)) S8 (e 3 ) gl grall) daS B Ay ja) (ubialS ) A g3 0 ) Al a3 i) 4-5
‘_f“ )@_&Y\ C_AA“ )..jJ_AAS 4_1‘2(_9 ‘_ﬁ DJ‘)AJ\ &_’bJJ O J‘JA.\‘}“ d,)hﬂ C_‘atu (S)JJA;J‘ B PLE]
(Bl J8 e 3 ) stusal) eadl) ApaS (g ulasiS ) (31 )

(5) sl
(W) zeadll Sl il 4peS (35 ) jal) Sils )3 Jame A8e Jidas
O lalza el Jalss
, . Jalza p-
Jassty)
Co;fJfT::i . S|gnn;;cance Basill value 95% Confidence Interval
B R-square
'E;g‘l’j’rfé 6561.33
11795.3 0.0003 0.62 0.0003
Upper 17029.25
Bound

SPSS galin cla e o slaie Y Caldl dhael ye Jpaall jacad
g 5l s ol 5l 4y gina s ¢ il O A8l 35 sk 23 geil) &y sine S 55 il
e AR 3 san dad s (P-valUeYhes (e ol 5 38 LS5 Byl yamal) ail) ilaeS 3 4S5 5a¥1 49 )
Al Gl padl) paaadd e Y 6l shga ) yadl Sla o (8 <) 3 )38 paadl) Jalas S5 HA) Qils
Ayl Ay by gy ol S5 Lt e A 8 5 (9662) Fansie s G all U (g0 3 siasall el

Lo sy
5l a3 &L ARl bl geans duas LRI (51 A il ) i lalia Jay sat 6
L Asa gl

Al sl B L 05 (51al) s s Jnes) it (e A3 (e (50 elale e sLaie

o i 5 hlae (e 1A aadl e 31l o gt ASal LA o) s o 3al) 138 e Blad) )

(LS.:)A\U_AGAAHJJM\M}J)L;\;JBLB\).:JLL}ASLJ&\dkw@)hm‘ftﬂ\j 3 ) yall
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3600 1829 2006-2005
3600 2403 2007-2006
3600 2218 2008-2007
3600 1923 2009-2008
3600 1519 2010-2009
3600 1823 2011-2010
3600 2470 2012-2011
3600 1741 2013-2012
3600 1710 2014-2013
3600 2261 2015-2014
3600 2121 2016-2015
3600 2360 2017-2016
3600 1437 2018-2017
3600 1902 2019-2018
3600 1701 2020-2019

Cdabll dae ) e s jaadll

Jiciall 3600 il A s y2al) sl gall Al ) oda dile o) aad odled Jgaall 8 JBA (e

Bomd) a5 g 8 0 Al el LAl A5 LAl s ke ol 58 pliadl 55301 dlae

Ssle bl axe e Juzd) Guashall Gl s Ja gl o) J glae a5l ode] Jadlly Cadiat a8 (L)
AU A) all Apia 8 ae (e laty 128 5 Y

o S o) 5 aladiuly () pad) (8 Ay il o (Al (e ke gad 2-1-6

la 285 3xs 5 (HDDs3000) 1 (5 simsar (sans sall HDDs gt s o) b (e daild il il o3
a5 dlall Sl ay JAaT doa il oda A4l A8 il jy Galiddl Hlalie 4plaail @l 5 (180)
dia 3 (s idall) Gl ) 3 pudy O Sy Le ) Jiai 4 5($3600) &l 15l Sall 43S () (g) Adaiil
e Janall (§ 58 48ill il 50 Caadlll 5 Alad g5 Coiin 131 Lol 2583300 ol 0 30l 3 g Alad 3 CaMA J sacas
dile Jsmanal ade [amlias) Jlud ge Gy st Al Cpacaie duail il o3 8 Jseanall A e it a8
(2) JSA (8 mia ge sa LaS Al i) o8
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26013 1519 2010-2009
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