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3 Cumulative Density Function Deviation (CDFDEV)



\PAMY o led/ VY >/ (S5 59Lis oLl £Y

As g ac )i dal 0 S,y (5505l 5l e 050 0 (5 S0l ey te sl 0 Sy Gliee
ey 6l B sSads w8l ael o caalye S i Jloil ae5 50,9] Cawd
ol ye i ¢ guemal el o b oad g lwands slavel o duslie 5l g 050 co (5 5lwands
ol Jeol 50 ! pgas o 0, Shas g Cuod sla piie ol slogs e B,k 5l el i
48,8 LS adac e el gl dlien Solal sladiges ol jshiie 4 Céla, 50
Johnson & ) Lwgs ,b cpiwss a5 ol "(WLC) as oS 5 cZdln, (uinds Qigd oo
sl el i SO ol ol alis «Zdla ) ol o .ol &1l (Tenenbein, 1981
Woly o il e lasiwl b slaa ;s ool IR (Y) s F(P) ol sleass sl
=<ly; Jgame ;LS o aal o ylie oo ol 0,Slee 5 Coid slojlude l eslaul L
Sl yd yuiie &S ragh opl aile Slidss (o plply el o piiegs slag s slp o p)8
ool o Bolas e bl ool 5l oolaiwl U lg5 oo caih oo 0 pitadi> g5 5
48,5 05t T (Sl (6505 )5S Cla 5l alpd (i 55 Jgene j5b a5 leand

D9 50
S 5y ol gl e (Kiwad o ibo apzd Al p Sz (625,556 Ciln,
o ple (Sewdz 4w cdle, 5l eolaiwl L (Richardson et al, 2000) .l gl

a3l 0o iz Jloi! slags 95 (65lwdnd 9 9,50 lp 0l 3 G e piie  Siae
25 o L pssan ) onl 4l ceds Sl e (g 4w hils Sl cal s S
iy slaals ( Swwen Gla by, yiiw 45 cul o o cpl ool JE5le e
a3 aSil pgd ki 85,5 BB aue slagl S0 b g awas o 8 o 1) o skl
Slo Sis haio 00 slopmiie (g, cpl 50 aSL] pow s otz iz ho, cnl (28L,
syl oles @es @b JSD 00 Ojle 4 0iS 0 bai> 1) 095 ol 598 slagls
e ;ST L olgie ay (Hart, 2006) w515 05,13 ig, ol ol g 8b cow o]
Lo e ol 5,5l G as e IS delys aile oo N S jiie Jlotim! a9 b el o

' Weighted Linear Combination (WLC) Approach
2 Cholesky Factorization



FY.oolinl Ol (v g

29 el 5LeT o i ygo ol 30 e S Ll o 1) Calite DY game o ,Slas § Caad
6 i Sl Bk Sl e 4 Andly 5 LS Sy & |y Cand 5 8,k sl i
JLast a5 ol da e (ol 5l eolaal b oSl .0 ,5] s @ o] Swcon o 5ilo g
Richardson ) céla, cliw 50,5 (gilwancd 99,911, 5,5LaS ac 50 JS Sl 0 S iine
Jol ad> o 0 4 oM o b a0, 5 0 Djso A e my b o Jes ol (Bt al, 2008
g ad> o 0 05 5 o sloul Layuiie sl "ISND) it o laibiwl Jloy slacsl =l
30 g oo Ozl Jas ;0 05 2ge Lol (gld pstie Slawd 4l sl 5 Scod o Sle
e g le S (Ko G il 3580 (558 ¢ polaie (o 35800 (655,551
o=l 5o (YU, 2015) s oo o1 T ol (o 5ue) (sloolyS den i ol ¥ pune
e s yile SO O jgo 4 (Ko o yilo o Sidz 45550 g, 5l eolaiul b o jg0
Pacan o lasliwl Jlo s Solar sladdl,=l oo loz al> o 10 058 oo (5,05 ,5:516 YL
Aad S319iSG 0 lailwl sladdl, il Jls s 5LEl Jo ey al> o 40 05 o Ol
&5lwds adlate o5 ,9laS (sl as ie JS del o uate ol 5 09 oo JuSiis F(CUSD)
OlsSise aeyie S5 aelje Sy 05515 5 00 (g3lusads aol)s 4 a2 g5 b e 050 00

{(Richardson et al, 2008) 5,5 arulxe | dop 3> 5 9 5 lasl cul e
0l 1y s Sl 5,:595518 ol 45 88 A ol b ol 4] L
A 098y 0yiio NSy i 595 b ac 50 Sl )0 purite (6 jlwdnnds 1Sl aS oS 0
Cbls slae e JS aelye ;uiie (gilavan B jglate 4 Gaiod (pl 50 o (raen
a8 5 o 4 (Richardson et al, 2008) Simetar ¢ ;Lwaais l38le 5 5 Sl (6,.5 42518
oS Y game Cuod g 0 Slas S ) phaw Sloj 0,90 Dledbl jlel jo ( magh cpl jo
sladasl,ll 5 55,0La8 olgz lojluw 51 2014-15 15 1982-83 <l,; Jlo 5l azsgy g 9>
LTIG Q‘j)sL&f oyl glas Slos (gl 39250 (glaosld NCHIRW 6)9—“5)5 Y ARTIPTIvAY

! Independent Standard Normal Deviates (ISND)
2 Positive Definite

3 Principal Minor

4 Upper Triangular Matrix

5 Correlated Standard Normal Deviates (CSND)
¢ Correlated Uniform Standard Deviates (CUSD)
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Graph (1) Trends of the detrended yields of wheat, barley and alfalfa products in
Zanjan city
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city

1 o (o b g0l g ls
Col oY ccwl gloy soyg0 g5 5l anlllas ol jo colaiul 0 50 slaools aSul 4y axg5
Sloj ooy 5l ookl 15 009 (qusyp yeite bl )bl Jelow po 5l iy o5
(_ngo}a)‘T )'| dcvigy g ¢> “o..\.:f C;Y}a:m Coud 9 Q)S.LQ.C LgLQo)j.b ‘S:L.w.;‘ s ‘5‘).3
03 00)5] (€H) o)l.o.i'a Jﬁd-? o u—| C"L“ aS ol oolarwl Y(KPSS) LS:L.....Q‘ 05.9)" 9 ERSY

OY guazmo Cwoud g 0 Slos 5o 90 5l KPSS g DF-GLS &9»)'7 =6 (V) Jeus
Table 1- Results of the KPSS and DF-GLS tests for yield and price series

W, 5 e 5l 2ye b Tos 5l Loe b .

9y 9 e Sl e R P Jyams e b

Intercept and Trend Intercept Cro Variable
KPSS statistic  DF-GLS statistic  KPSS statistic DF-GLS statistic P
0.13 -3.86 0.69 -1.46 pas

0.08 451 0.62 -3.12 o 3 8ee w58
Log of yield

0.17 -1.46 0.27 -0.99 axigy

! Spurious Regression
2 Elliott, Rothenberg and Stock (ERS)
3 Kwiatkowski, Phillips, Schmidt and Shin (KPSS)
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Table 1- Results of the KPSS and DF-GLS tests for yield and price series
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0.07 -3.66 0.75 125 o o o)
Log of price
0.09 -3.33 0.75 1.05 Axig
0.33 -4.44 0.48 -0.94 S
0.24 -4.30 0.26 -3.05 o> (b2l 3 Slas o) 8
Log of differenced yield
0.15 -1.30 0.27 -0.77 axigy
0.10 151 0.75 1.64 pus
0.07 -3.16 0.75 -0.31 . (bl a2, 18]
Log of differenced price
0.50 -1.59 0.50 0.79 Axig
Reference: Research Findings Gaios sloadl acs
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LS o (3, DSP
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! Trend Stationary Process (TSP)
2 Difference Stationary process (DSP)
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Table 2- Descriptive statistics for detrended series of yield and price

oo

S aiS Slor A anig kel Sl L
Kurtosis Skewness  Min Max e STDV Mean e
Ccv
-1.294 -0.156 3006 4702 13.9 530.2 3828 pois o Se
Wheat yield
0.095 -0.101 1993 3767 144 403.8 2802 572 -
Barley yield
-0.910 0.368 5312 7194 8.8 5385 6137 s °f(_"“
Alfalfa yield
-0.779 -0.093 6415 11181 14.1 1264.1 8966 oS See
Wheat price
7.752 2092 6689 15254  16.7 1513.9 9043 97 e
Barley price
0.088 0.245 4947 9150 14.5 991.4 6841 g o
Alfalfa price
Reference: Research Findings Gabos sloadl iais

Cood & Comd pAiS Jgammo Cead ol A0l g2 g paiS & Cond (6508 Ol
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Table 3- predicted values for yield and price by different methods (kg-ha)
sl G5l lgan Kgy O3S Lol Joo il
Exponential Smoothing Trend Regression ARIMA model B
4094 4400 - (wheat yield) pois > Slas
2727 2723 - (barley yield) g o ,Slase
6703 6752 - (alfalfa yield) azigy 5 Slac
11054 - 12410 (wheat price) puaiS Coond
8703 - 9507 (barley price) s> Cooud
7616 - 7837 (alfalfa price) axigs Coyd
Reference: Research Findings ebos soadl i
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ot adgs Gla Sy ey Sl el = 9l il s Sl by T oy 5 5B
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Jgl aiBy gl Q-Stat yge3l o el a5 (5 9b 4 .ol oo ooliwl Q-Stat yg031 4 75,80

Oa—zeed Aiils L8 laasl eoguse (o laaileny polie 5 005 Hlo gxe Slowy sloalox

' White noise
2 Breusch-Godfrey
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Table 4- CDFDEYV values obtained from basic distributions for crops’ yields and prices
Jo=s Jus Jles-Sd S-S SeexY L L iie ol
Weibull Normal Log- Log-Log Logistic Gamma Beta Variable

Normal

272327.2 246035.6 371825.0 1262060 862223.7 293684.2 2620.0 pois o Sas
wheat vieldy

80449.6 38254.2 58532.6 318178.9 142034 42390.6 11003.9 o7 2 5kee
barlev )

430977.9 140215.4 126677.9 361655.9 447428.8 125296.9 2815.7 “"dl’f*‘ :;ﬂ“‘
alfalfa

894549.4 630479.2 920337.0 3527013.6  2159977.2 726859.6 50382.2 poiS eaet
wheat )

3243836 1185918 372705.9 299645.3 1521433 537686.8 974859.3 ;’ I‘““s
arlev )

650343.2 283967.6 317808.8 1471864 940606.5 255639.5 51044.5 4;; I?z:j

Reference: Research Findings Gebod sloaidly e

&y ey Sl a8 @S g9 S S 5l liebl jslite 4 camy al> o o
slopls 5 Jlaiol JLSs slapls JSob a5 5l ¥ game uaed g 0 Slas lao g0
Sherrick et al, ) slpiins sl pjokain (pl (gl ol 43,5 0,00 osls ez Jloio|
3y Lol b ol )85k liee oy sl s 0551 4l slogls sla,loges (2014
(D) o)l 5o Jlie plgie am iad anmlie (020 Jloiol @j5 Slagli b ced 5 0 Sos

! Lagrange Multiplier Test
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Figure (1) Comparison of the empirical cumulative probability density function of
wheat with Beta, Gamma, Weibull and Logistic distribution functions
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Figure (2) Comparison of the empirical cumulative density function of wheat price

with estimates of Beta, Gamma, Weibull, Log-Log, Logistic and Log-Normal
distribution functions
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Abstract Extended
Introduction

Whole Farm Insurance (WFI) is a new policy that could solve most of the
problems involving the traditional insurance. This program protects farmers
against loss of revenue in a single policy instead of insuring the crops
separately. This paper aimed firstly to design the WFI and then calculate
premium rate, sum insured and aggregate limit of indemnity in the case of
single-crop and multi-crop choices for farmers in Zanjan city.

Materials and Methods

The purpose of this study was to introduce and design a Whole Farm
Insurance for the wheat, barley and alfalfa crops in Zanjan city. Required
information including times series data of yields and prices were collected
for the period 1982-2014, in addition to farm-level yield data for the period
2008-2014. A two-step method was used for modeling the PDF and CDF of
the crops, in order that in the first step, the data were detrended using an
appropriate regression model and in the second step, detrended data were
used to simulate the probability density functions. In order to model the
price series, the real prices of the products were calculated using the
producer price index and then detrended. Afterward, the distribution of the
prices was estimated using the detrended data. Meanwhile, the DF-GLS and
KPSS tests were used for examining the stationarity of the yield and price
series.

Then the guaranteed incomes for the products were estimated at different
coverage levels using the joint distribution of the yields and prices. In the
next step, the expected indemnity, premium rate, insurer’s liability and sum
insured were calculated in the single-crop, two —crop and multi-crop cases
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by employing the PQH simulation method, Cholesky decomposition and
Simetar package.

Results and discussion

The primary analysis of the data indicated that the yields are trend stationary
process (TSP) and the prices are difference stationary process (DSP).
Furthermore, the premium rates for wheat, barley, alfalfa, wheat-barley,
wheat-alfalfa, alfalfa-barley and wheat-barley-alfalfa cases were calculated
20.9, 0.5, 5, 6.7, 1.9, 1.8, and 3.7 percent at the 75 percent coverage level,
respectively. The results indicated that the whole farm insurance offers
lower premiums in comparison to insuring the crops separately as well as it
has less administrative costs. Therefore, it could be an appropriate tool for
risk management in agricultural sector.

Suggestions

According to the results, it is recommended to the Agricultural Insurance
Fund to put the whole farm income insurance in the priority of his
administration or to use it as a supplement or substitute for the existing
insurance programs.
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