Investigating the fluctuations of the food industry index in the public crisis (COVID-19
epidemic)

Seyedeh Samira Kamalmusavi *, Foad Eshghi** 2, Seyed Mojtaba Mojaverian *

! Msc. Student, Department of Agricultural Economics, Sari University of Agricultural Sciences and Natural Resources, Sari,
Iran. Email: Samira.kamalmusavi@gmail.com, ORCID: 0009-0005-5134-1248.

2 Assistant professor, Department of Agricultural Economics, Sari University of Agricultural Sciences and Natural Resources,
Sari, Iran. (Coressponding Author) Email:Fesh.foad@gmail.com, ORCID: 0000-0002-5763-1917.

3 Associate professor , Agricultural Economics Department of Sari University of Agricultural Sciences and Natural Resources,
Sari, Iran. Email:mmojaverian@yahoo.com, ORCID: 0000-0003-4821-1539.

Abstract

Public panic over the speed of spread, the severity of the disease, and the response of governments to the
COVID-19 infectious virus have affected stock markets worldwide. Still, the extent and manner of the reaction of
different industries vary. The agricultural and food sectors are some of the high-risk sectors affected by the
pandemic. The importance of critical economic factors such as food supply and food security underscores the
study of the food industry and agriculture in financial markets. The effects of the COVID-19 virus outbreak on food
supply chain companies and subsequently the agricultural commodity exchange and food industry are evident;
however, the return on food and agricultural industry shares during COVID-19 shows differences from other
sectors regarding sensitivity to shocks. The study aims to examine the fluctuations in the Food Industry Index in
the face of six COVID-19 waves. In this study, the daily data of Tehran Stock Exchange was used from the 2018
March 21 to 2022 March 22. Also, to investigate the fluctuations of the food industry index, Box-Jenkins’s method
and ARCH and GARCH methods were used. To identify the best predictive model of the Food Industry Index,
among the 256 possible estimates with the differential method and the box Jenkins technique, the top 20 models
were presented. Also, to examine the impact of COVID-19 on the Food Industry index variable in this study,
variables related to the prevalence of each COVID-19 wave were introduced into the model as Dummy variables.
The optimal equation for predicting the time series food industry index variable is SARIMA (7,1,6) (0,1,1) and the
optimal equation for predicting its Heteroscedasticity variance is GARCH (1,1). The results obtained from
including the waves of the spread of COVID-19 in the optimal equation showed that the first, second, and third
waves of the spread of COVID-19 have a significant effect on the fluctuations of the variable of the food industry
index, and the third wave of the COVID-19 epidemic on the variable of the index of industries Food has a negative
and significant effect.
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Extended Abstract

Introduction:

In December 2019, cases of "pneumonia caused by an unknown virus" were reported in the Chinese city of
Wuhan. According to official statistics, this virus has infected more than 7 million people and killed more than
140,000 people in the country in six distinct waves. An epidemic disease such as COVID-19, which can be

described as a " Black Swan Event ", causes shock, fear, and panic among domestic and international investors
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(He et al., 2020). Developing economies with weak healthcare systems, limited financial resources and space,
and less developed financial markets experience more disadvantages (Goodell, 2020). The agriculture and food
sector is one of the high-risk sectors that have been affected by this epidemic. The importance of critical
economic factors such as food supply and food security is highlighted by the study of the food and agriculture
industry in financial markets (ASEAN, 2020). The effects of the outbreak of the COVID-19 virus on food supply
chain companies and subsequently on the stock exchange of agricultural and food industries are evident (Gray,
2020), but the stock returns of food and agriculture industries during COVID-19 show differences with other
sectors in terms of sensitivity to shocks. (Goodell and Huyng, 2020). Understanding the characteristics of the
stock market affected by the epidemic helps people in managing risks, develop crisis management measures,
and optimizing portfolios. However, a small number of research articles have been conducted with the aim of
determining investment strategies during an epidemic (Tashanova et al., 2020). Investigating stock prices, unlike
other data sources, makes it possible to estimate the consequences of an event without the need for long
observation periods; The stock index provides necessary information about market sentiment to investors
(MacKinlay, 1997). The outbreak of COVID-19 in March 2018, along with high inflation, the unprofitability of
competing markets, the excitement of investors, the decrease in bank deposits, the decrease in government oil
income, the government's support for the capital market due to the budget deficit, the government's inevitability in
financing The capital market, the stagnation of other businesses, etc. are among the most important external
factors that can be considered to be involved and effective in the fluctuations in the financial markets, especially
the food industry index

Methods:

While conventional time series and econometric models operate under the assumption of constant variance, the
ARCH (Autoregressive Conditionally Heteroscedastic) method allows the conditional variance to change over
time as a function of past errors while allowing the unconditional variance to allows it to remain constant (Engle,
1982). Models for time structure use conditional variance estimates as a proxy for risk benefits (Engle, 1983).
ARMA models with ARCH errors have been very successful in modeling various time series of the US
macroeconomics (Weiss, 1984). The ARCH method explicitly distinguishes between unconditional and conditional

variance and allows the conditional variance to change over time as a function of past errors (Weiss, 1982).

Results:

In this study, the Stationary of the food industry index variable was first measured with unit root tests and it was
found that the food industry index variable was not stationary at level and it was stationary in the first-order
difference, in other words, co-integrated in the first order. All 256 possible equations were estimated by arranging
all permutations of order and combination. Using ARCH family models, the most suitable model was chosen to
explain the variance of Heteroscedasticity (fluctuations). The results indicated that the optimal equation for
predicting the time series food industry index variable is SARIMA (7,1,6) (0,1,1) and the optimal equation for
predicting its Heteroscedasticity variance is GARCH (1,1). The optimal model of the ARCH family was used to
investigate the behavior of the remaining components of the optimal time series model in which the variables
related to the waves of COVID-19 are included in order to investigate the impact of the outbreak of COVID-19 on
the fluctuations of the variables of the food industry index. The Hedrick-Prescott filter showed that the spread of
COVID-19 in six waves increased the volatility of the remaining components of the food industry index. It can be

inferred from the decreasing course of fluctuations that the impact of COVID-19 on this variable is dampened.

Conclusion:
The results obtained from including the waves of the spread of COVID-19 in the optimal equation showed that the

first, second and third waves of the spread of COVID-19 have a significant effect on the fluctuations of the



variable of the food industry index, and the third wave of the COVID-19 epidemic on the variable of the index of
industries Food has a negative and significant effect.
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