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4- Financial instruments
5- Weather derivatives
6- Option
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9- Growing degree days
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1- Buyer

2- Writer

3- Underlying Asset
4- European Options
5- American options
6- Premium

7- Option price

8- Burn analysis
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Figure 1- Daily temperature of Shiraz in 2017
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Table 2- Results of Unit Root test

Variable Level Result
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Table 1- Average of yield and area of rain-fed wheat and
Rice in Shiraz in 1982-2016 (Kg/hec)
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Product/city  Wheat Rice

38kes 756 42748
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Table 3- Regression analysis of the effect of temperature on crop yield of wheat and rice

Variable yxie Coefficientcy o Std.err jLao >

Intercept cob oo 9.25%** 1.04

9(n) p5 o5 slod 0.18%*+ 0.005
Wheat cumulated weather

I0) @ (o2 o> 0.22%%% 0.004
Rice cumulated weather

t ol 0.011 0.015

R2=0.76 Durbin-Watson stat = 2.01

*** significant at 1% level
Source: Research findings
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Table 4- Life cycle for wheat and rice in Shiraz

S3P8 8593 Jypareo P Er
Growth phase / Crop Wheat Rice
L Jl 4 s Nov. 1141 Y- June. 5l 5 10
Emergence/ Returning green
s Tillering Nov. 22,31y June. 205 5 ¥+
9,4l Stem elongation March.6.:awl V0 July. 11,5 v-
] Gravidity April. 43,9510 July. 21,5
a5 Flowering April. 194,95 Y-  Aug. 65l>,6 10
&b oy, Milky ripe May. Scaigd) V0 Aug. 1850, VY
Oy Maturity June. 205 5 ¥+ Oct. 7 140 10

Source: Agricultural research club of Shiraz jl,us s o5ysliS liios dumge s
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Table 5- Strike price of GDD put option for wheat and rice in Shiraz

Jypae [213)],8 Period ,92 ps &
Contract / Crop Wheat Rice
Option 11 slsyl8 IR TS5 85 267
Emergence- Tillering
Option 2 ¥ sls 13 o saslemgie 387 301
Tillering- Stem elongation
Option 3 ¥ sls 13 il msgile 240 215
Stem elongation- Gravidity
Option 4 ¥ 31513 e 189 286
Gravidity- Flowering
Option 5 o sl S oAby mplS 216 225
Flowering- Milky ripe
Option 6 5 3153 Gy~ 025 043 741

Milky ripe- Maturity

Source: Research findings  guiss (slaadl, :isle
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Table 6- Expected payoff and price of temperature based weather derivatives of Shiraz (Rials)

. Wheat o5 Rice gip

Jypazo 13131, " : " " : "
Option / Crop 31,18 o Sl Coond a3 ,1,8 G Colye ool

Contractindays Payoff Price Contractindays Payoff Price
option 14 sh,l,3 12 0.89 0.54 16 1.35 0.70
option 2 v sl ,3 103 5.32 0.08 21 1.64 0.69
option 3 ¥ sls,l,3 29 0.24 0.07 11 0.99 0.63
option 4 ¥ sls )3 16 154  0.80 15 117  0.63
option 5 & sls,l,3 16 0.39 0.20 12 1.54 0.94
option 6 £ sls,l5 46 2.58 0.39 50 3.11 0.40

Source: Research findings s claal sl

3yt e ot lod dlolre LSS cbaald,l B Olasuin -V Joia
Table 7- Parameter of temperature based weather derivatives of Shiraz

313,15/ laseio o5unns] . . (ol .
- ol &y Period k; 8,93 38103 o
option / Weather e S A} Py .

- Index Type . Price
Parameter station Strike
5 o AT
N o GDD  Put cHiT =¥ 85 0.54
Option 1 Shiraz Nov-11-21
Is,| & Ao » Rt
Yobl2 e GDD  Put el N = 387 0.08
Option 2 Shiraz Nov. 22- March 6
3,5 A, 3 0sd 1D — i
robils oo GDD  put ooV 240 0.07
Option 3 Shiraz March7- Apr. 4
"obLs et GDD  Put o T -V 189 0.80
Option 4 Shiraz Apr.5-. 19
8 able et GDD  put SR o 216 0.20
Option 5 Shiraz Apr. 20- May. 5
5 3l )3 " Ry
g oo GDD  put  CPAT eV 943 0.39
Option 6 Shiraz May. 6-Jun. 20
Is )5 e Sy
vab2 S GDD  Put AT N0 267 0.70
Option 7 Shiraz June 6- 20
Is )5 e FY+ ol
A obyls oo GDD  Put T AT 391 0.6
Option 8 Shiraz June 21-july 11
Is )5 e iy -
N S GDD  Put AN 215 0.63
Option 9 Shiraz July 12-21
' 2Rl e GDD  Put 210 =55 286 0.63
Option 10 Shiraz July 22-aug 6
A el GDD  Put Sy TV N 225 0.94
Option 11 Shiraz Aug. 7-18
¥ obls et GDD  Put Ao 10 3,0 TA 741 0.40
Option 12 Shiraz Aug. 19- oct7

Source: Oesearch findings oo slaasl :isl
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