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ABSTRACT

Due to the increasing competition of US America with Iran in the pistachio’s global market, US
share in global exports is increased and replaces the Iran's share. On the other hand, in the
oligopoly market structure, changes in global product prices strongly depends on a competitor that
holds a major share of the global market. To predict the risk and price of the product using
stochastic differential equations, it is necessary to estimate the statistical parameters of the price.
According to the market trend and the change in the global pistachio market, there is no sufficient
historical data in the new market approach. In this paper, the statistical parameters are estimated
from a similar product’s price series in the similar world market to predict the price of the Iran’s
pistachio in the global market using the geometric Brownian motion (GBM). Our investigations in
the 1992-2018 period, revealed that the statistical parameters of almond export price can perform a
framework for predicting the export price of pistachio and its corresponding risk in a quasi-
Monopoly market. Based on our experimental results, the performance of the GBM has been
improved to Theil’s index of 0.05 using the almond price series in the new market approach.
Furthermore, according to the Coppock index and value at risk measures, the price fluctuation of
Iran’s pistachio will be decreased in 2019-2023, and the minimum price of pistachios in 2023 will
be 4461 dollars per ton at 99.9% confidence level.

Keywords: Price Forecast, Iran’s Pistachio, Stochastic differential equations, Geometric Brownian
Motion, Value at Risk.

Extended Abstract

Objectives

Approximately one third of Iran's non-oil exports belongs to crude products and Iranian pistachio is
among the four products with the highest exports in this category. Considering the competitors
growth in the global pistachio market, remaining in this market requires strong dynamic planning
and coherent coordination. Pistachio’s export price prediction and its risk estimation is one of the
priorities of this planning. Now, the world price of this product is highly competitive and Iran's
export trend is decreasing.

According to the Food and Agriculture Organization of the United Nations (FAO) and the expert’s
predictions, the global pistachio market structure is changing from competitive to quasi-monopoly
market. In the present paper, the global pistachio’s market is divided into three periods with
different market approaches; before 2008 when Iran was predominant firm in the world market,
2009-2018 when Iran’s export had been reduced and the market was duopoly and after 2018 when
the market is changing to US quasi-monopoly.

In this paper, the pistachio’s export price is modelled using geometric Brownian motion (GBM) to
predict the future price of Iranian pistachios. However, the lack of statistical data on pistachio in
the US quasi-monopoly market has led to the statistical limitations and reduced confidence levels
in its trend forecasting. Regarding the export market segmentation, in this article the statistics of
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one of the most similar products in the US quasi-monopoly market, i.e. almonds, have been
studied. Also, the future fluctuation of the product’s export price is predicted based on Coppock
index and value at risk measure.

Methods

Pistachio and almond’s global price fluctuations analysis shows a strong correlation between the
price series of these two products. In this paper, the world price series of almonds and pistachios
have been extracted from the portal of the FAO during 1966-2018. The historical data is adopted
with the statistics reported by ministry of agriculture Jihad and the data is preprocessed in
Microsoft Excel. Then, the historical data were statistically evaluated and the simulations were
done using Eviews8.

According to the geometric Brownian motion, if the assets logarithmic return follows the normal
distribution, the product price can be predicted for time ¢ + A¢, using the wiener process. The drift
and the variance rate of the stochastic process can be estimated from the product’s historical data.
The Coppock index (CI) is one of the logarithmic standard deviation indices. This index is
independent of the price trend and gives more weight to the tails of the distribution. Value at risk
(VaR) represents the maximum expected loss of an asset or portfolio over a given time horizon at a
pre-defined confidence level under normal market conditions. In our model, VaR is estimated using
Monte Carlo simulation approach.

In this article, the price and fluctuations of pistachios is examined and forecasted using the data of
the whole interval, 1992-2018. Then the time series of pistachios price is divided into three price
groups, according to the pistachio’s market structures defined in the previous section. Due to the
lack of data in the third market structure, the GBM statistical parameters are modified using
almond price time series in the third period.

Results

The statistical characteristics of pistachio and almond price series and their logarithmic returns is
investigated. According to the Jarque-Bera test, the product’s logarithmic returns are normal at a
high level of confidence. Therefore, the logarithmic returns are used to model and forecast the price
by GBM. The almond’s mean return (1.65%) is higher than the pistachio’s return (0.62%) in the
whole period, significantly. However, almond’s price fluctuation (23.55%) is less in 1992-2018,
when the almond was in the US quasi-monopoly market. Moreover, standard deviation of Iranian
pistachio’s world price in the competitive market (2009-2018) is 22.74% which is less than
26.24%, the standard deviation in the first period 1992-2008.

The performance of the GBM for pistachio’s price forecasting is evaluated based on the Theil-U
statistic. According to our simulation results, GBM could appropriately forecast the future
pistachio’s price and considering the market structure could improve the predictability of the
model.

The Coppock index for the almond and pistachio’s price in the investigated period are 1.276 and
1.28, respectively. The almond’s price instability was 1.216 at the beginning of US quasi-
monopoly market (1992-2008). Therefore, the pistachio’s price instability may be decreased in the
following period, i.e., 20018-2023. The 1-month value at risk of Iranian pistachio’s trading at 90%,
99% and 99.9% confidence levels is predicted for 2019-2023 using different statistical parameters.
According to our simulations, the risk of the Iranian pistachio’s price will be decreased in the
quasi-monopoly market in terms of the minimum pistachio’s price and maximum loss.

Discussion

According to the database published by FAO, the global market structure of Iranian pistachio is
changing to US quasi-monopoly market. According to the numerical results, the performance of the
GBM has been improved by taking into account the market approach, in terms of Theil-U index.
Based on the Coppock index and value at risk measures, it is predicted that the Iranian pistachio
market in the third period will have lower fluctuations and less risk than the first period. Therefore,
it seems necessary to take into account the global market approach in forecasting pistachio’s price
and its risk.
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