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3 Principal Minor

4 Upper Triangular Matrix

5 Correlated Standard Normal Deviates (CSND)
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Graph (1) Trends of the detrended yields of wheat, barley and alfalfa products in
Zanjan city
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Graph (2) Trends of the real price of wheat, barley and alfalfa products in Zanjan
city
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Table 1- Results of the KPSS and DF-GLS tests for yield and price series
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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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! Trend Stationary Process (TSP)
2 Difference Stationary process (DSP)
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Table 2- Descriptive statistics for detrended series of yield and price
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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
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Barley yield
-0.910 0.368 5312 7194 8.8 5385 6137 s °f(_"“
Alfalfa yield
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Wheat price
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Barley price
0.088 0.245 4947 9150 14.5 991.4 6841 g o
Alfalfa price
Reference: Research Findings Gabos sloadly iais
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Table 3- predicted values for yield and price by different methods (kg-ha)
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Exponential Smoothing Trend Regression ARIMA model P
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Reference: Research Findings Gabos sloadl iais

Sl ) Ssliie sla g wilides Gla by, s o0 Gl B) Jsuz & 5 sk ples
Lol jyolie 5 il o5 (5loome slive 1 o8 028 oo ] Can 5 9 ko sl it
Nk ads sla S Shag 2 Sl e0ml 2 0933 Sl 0ad S ol (5 380
b9 0351 STARIMA (sla Jue (109 clin 1 (pasli plyie 4 P sloalex
Jgl aidy ol Q-Stat 03] o Ll a5 (6 ,9b 4 .Cowl oo osliwl Q-Stat yg031 5 T (s B0
Oamizad il L8 laash coguse (o ailewy polas 5 004 Hlo gre Wlowwy sloalos

' White noise
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Table 4- CDFDEYV values obtained from basic distributions for crops’ yields and prices
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Weibull Normal Log- Log-Log Logistic Gamma Beta Variable
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(wheat vieldy
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barlev )
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! 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.

JEL Classification: C15, C53, C63, G22, Q18

Keywords: Whole-Farm Insurance, Revenue Risk, Parametric Method,
Premium, Zanjan



