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Abstract 

 

Meat as one of the most important commodities in Iran assigned a great portion of the 

household budget and food to itself. In recent year meat, price faced numerous fluctuations 

and these phenomena have a dramatic impact on producers and consumers' production and 

consumption decision. So, in this study GARCH and BEKK methods have been applied to 

weekly data of beef, mutton and chicken price since 3/2011 to 3/2013 to investigate price 

fluctuation and volatility spillover. Main results showed that mutton price in comparison to 

beef and chicken price showed a higher fluctuation because of production structure. 

Moreover, results showed a mutual relationship between volatility in beef and mutton price. 

So, government policies for sustainable meat supply such as improvement in accessibility of 

producers to cheaper and sufficient inputs, exchange market management, producer subsidies, 

buffer stock programs and price supports are recommended to policymakers. 
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1. Introduction 

 

Price volatility in a linked market is an important issue because price volatility in one 

market might have an impact on price volatility on the other markets. Meat market has the 

same condition. As a matter of fact, price uncertainty in one market affects price uncertainty 

on the others (Rezites, 2003). Meat is an important commodity for improvement of Iranian 

food security; According to the agricultural census in 2011, per-capita consumption of poultry 

and red meat are 14.71 and 24.4 kg (Iran Agricultural Census, 2011). Based on these data 

meat provide a great portion of protein in Iranian diet and a small disturbance in a meat 

market might create an inappropriate condition for food security between poor people of 

urban and rural areas. Because of this reason, volatility in the price of meat and its 

transmission to other markets is an important concern for consumers, producers and policy 

makers. 

Agricultural commodity price showed a volatile trend because of seasonality, inelastic 

demand, production uncertainty and perishability; and, Price fluctuations translate into a 

significant price risk (Piot-Lepetit, 2011). Since, Production decision in many cases is 

dependent on price volatility, thus, Price volatility in meat market is an influential factor to 

producers. Furthermore, movements in prices may have significant implications for resource 

allocation (Huchet-Bourdon 2011). Increase in price fluctuation has been a great concern for 

market participants; since, their production and marketing decisions are often impacted by 

uncertainty and risks in commodity prices; plus, price fluctuation in a long run can have a 

destructive impact on producer welfare (Balcombe 2010; Zhao and Goodwin 2011), 

especially in the absence of hedging mechanisms (Rezitis et al, 2012).  Moreover, price 

fluctuation is a vital factor for the government. Since, in the developing country, such as Iran, 

government interference in a market for market regulation in order to preserve consumers and 

producers' welfare; so, forecasting price fluctuation and identifying reasons of price volatility 

in the market can be a very useful tool for policy-making and market management. 

In recent year volatility in the agree-food market has raised a concern about 

unexpected price spikes as a major threat to food security, especially in less-developed 

countries, where food makes up a high proportion of the household expenditures (Fakari et al 

2013). Because of this importance, many studies have been done in this field. Some of these 

studies state that price fluctuation in one market can raise fluctuation in other markets (Buguk 
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et al 2003; Tejeda and Goodwin 2009; Arouri, Jouini and Nguyen 2011; Hernandez et al 

2012; Pozo et al. 2012; Trujillo-Barrera et al 2012; Da Silveira and Mattos 2015). 

Jones (2005) investigates the relationship between farm, wholesale and retail price in 

the U.S. hog sector, and he concluded that there is partial adjustment in each market category 

when there is a price change in any of the other markets. Zheng et al (2008) used an E-

GARCH model to test whether the unexpected news has an impact on food price volatility. 

Monthly prices for 45 foodstuffs in the US have been used, and results indicated that the 

amplifying effect of the news is present only in one-third of the products. They argue that the 

increasing concentration of the distribution and retailing of food on large firms is absorbing 

the price volatility. Von Ledebur and Schmitz (2009) used multivariate GARCH to 

investigate price volatility transmission between commodity future markets, and they 

concluded that interactions between stock markets in different venues are incorporated. Du et 

al (2009) used stochastic volatility models to investigate the relationship between volatility in 

curd oil price and agricultural commodity price, and they used Bayesian Markov chain Monte 

Carlo methods to estimate model parameters. Their results showed a volatility spillover 

among crude oil, corn and wheat markets and this could be largely explained by tightened 

interdependence between these markets induced by ethanol production. Jörg and Gareis 

(2010) used GARCH method for different agricultural commodities, and they indicated that 

price volatility is likely to remain a recurrent feature in future, so, the national and 

international organization should use policy measures to control price fluctuation. Khaligh et 

al. (2012) used ECVAR and MV-GARCH to examine which price uncertainty in one market 

affects prices uncertainty in the others for poultry market in Iran. Agricultural input prices 

index, producer prices index, and retail prices index of poultry market during 1997 – 2010 has 

been used, and results showed that information generated by both agricultural input and retail 

food prices could lead to changes in the volatility of agricultural output prices. Kuo et al. 

(2015) utilized the multivariate GARCH and the constant conditional correlation models to 

analyze price volatility transmission in a hog auction market of Taiwan. Based on the 

dissimilarity of price volatility structures and the low correlation factor between the black 

hogs and white hogs, this study concludes that these two hog breeds should be regarded as 

heterogeneous products.  

All of these studies implied that volatility in one market can affect the related market. 

As a matter of fact, volatility transmission is occurring in markets with considerably 

horizontal or vertical relation; however, if the commodities have the relatively small scope of 
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substitution, the transmission of price volatility between commodities can be anticipated to 

have distinct restraint (Kuo et al 2015).  As it has been mentioned above, meat is an important 

agricultural commodity and price of commodities in these markets are significantly linked; so, 

price volatility in one market can be transmitted to others. Because of this reason, the main 

object of this study is to investigate price fluctuation and volatility spillover between meat 

prices in Iran’s market and try to recommend suitable policy masseurs to policy makers for 

market management and price stabilization. 

   

2. Data and Methodology 

2.1. Data 

 

In this study, GARCH and BEKK method have been applied to weekly data of beef, 

mutton and chicken price since 3/ 2011 to 3/2013 to investigate price fluctuation and volatility 

spillover. 

To survey the fluctuation in beef, mutton and chicken price and a simple comparison 

between these data first, the basic statistic of each series has been represented in Table 1. 

 

Table 1: Data Descriptive Statistics (US Dollar) 

Beef Price Mutton Price Chicken Price Statistics 

4.43 52.06 1.3 Mean 

8.32 8.17 2.16 Maximum 

3.01 3.75 0.91 Minimum 

1.37 0.96 0.34 
Standard 

Deviation 

Source: Researcher’s Findings  

As it has been shown in Table 1 chicken’s price has the least standard deviation in 

meat market and beef price has the most standard deviation. 

 

2.2. Methodology 

 

For investigation of price volatility and volatility spillover, a four-step procedure 

should be done. First the level of stationery for each time series should be examined; for this 

purpose, Augmented Dickey-Fuller, and the Philips-Prone test has been used. If time series is 

not stationary, the data needs to be differenced as many times as necessary to make it 

stationary after this process LM-test should be used to check the Autoregressive Conditional 
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Heteroscedasticity (ARCH) effect. If LM-test showed Heteroscedasticity in residual term of 

the mean equation, then ARCH/GARCH model can be used for modeling the 

Heteroscedasticity in residual term and then EWMA method can be used to investigate 

volatility spillover in a different market. In the rest of this section, all of these methods are 

going to be explained in detail. 

 

ARCH and GARCH Methods 

 

In the classic econometric method, one of the main assumptions is that the residual 

term has a constant variance during the time; however, some of the time series have been 

faced a diametrical fluctuation in some period and on the other hand, showed a negligible 

volatility in another period of time. In this condition assumption of constant variance for the 

residual term is not a logical and classic econometric model cannot be used in this condition. 

In ARCH and GARCH methods, conditional Heteroscedasticity is dependent to its past values 

and an increase in the variance of the residual term in current time can cause an increase in 

conditional variance in future periods (Bollerslev et al 1988). In the stable procedure, 

conditional variance is convergent to long run variance so ARCH and GARCH models can be 

used for identifying volatility in time series (Anders, 2010). Autoregressive Conditional 

Heteroscedasticity (ARCH) has been introduced by Engle (1982) is the most-used model for 

investigation of volatility. After that, Bollerslev (1986) presented the GARCH model. In this 

model, two equations for the mean and variance have been estimated for modeling 

fluctuation. The basic equation for GARCH(q,p) has been presented in equation (1) and (2). 

 

(1) ,zt ~ NID (0,1) Yt=µt +σtzt 

 µt = a + iXi,t 

(2) εt
  
~ NID (0,Ht) 

 = 

0+1 +…+q +1 …+p  

     = 0+ i + i  

 

Where, in equation (1) Yt is a conditional mean which is dependent to Xt’s and their 

parameters and Zt is a residual term which is Independently and Identically Distributed (IID). 

In equation (2) 1,..., p  and 1,..., q   should be estimated.       
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BEKK 

 

In GARCH model volatility in a time series can be investigated; however, in many 

market price volatility is not only depend on past value of conditional heteroscedasticity but 

also, it depends on price volatility on relevant markets. So in this condition using 

ARCH/GARCH model cannot be appropriate. To resolve this issue, Engle and Kroner (1995) 

have introduced a new method. In this model, the variance-covariance matrix of equations 

depends on the squares and cross products of innovation εt, which is presented in equation (3): 

 

(3)  

 

Where Ht is a n×n matrix of conditional variance-covariance at time t, and C is a n×n 

lower triangular matrix. A is a n×n square matrix of coefficients and measures the extent to 

which conditional variances are correlated previous squared errors. B is a n×n square matrix 

of coefficients and shows the extent to which current levels of conditional variances are 

related to previous conditional variances. 

(4) 

                                                                                          

 

 

 

 

Where, C is the matrix of constant term, α and β are the matrixes of ARCH and 

GARCH coefficients respectively.  

α: a n×n matrix which shows the ARCH effects, in the other word it shows the effects 

of previous price shocks. The elements of the main diagonal of this matrix (αii) indicate the 
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ARCH effects of the market i on itself and other coefficients represent the effects of 

transmission of price shocks from market i to j.  

β: a n×n matrix which shows the GARCH effects, in another word it shows the effects 

of previous price volatilities. The elements of the main diagonal of this matrix (bii) indicate 

the GARCH effects of the market i on itself (the effect of the previous price volatilities of 

market i on market i) and other elements (bij) represent the effects of transmission of price 

volatilities from market i to j. 

According to the method, this model analyzes the effects of shocks and disturbances of 

one market on other markets. This effect can be symmetric or asymmetric. Thus, α11 indicates 

the effect of shocks in the 1
st
 market on the 1

st
 market and α21 shows the effect of shocks in 

2
nd

 market on the 1
st
 market which represents the shock transmission from 2

nd
 market to 1

st
. 

According to the method, bii represents the stability of previous volatility on future market 

and bij shows the effects of price volatility transmission. The Maximum Likelihood (ML) 

method can be applied to estimate BEKK model.   

   

3. Result and Discussion: 

The stationary test is an essential step for examination of price volatility in time series; 

for this aim, the Augmented Dickey-Fuller, and Phillips-Perron test have been applied to data, 

and its results are presented in Table 2. 

 

Table 2: Augmented Dickey-Fuller and Phillips-Perron results for chicken, mutton and 

beef price time series 
Variables Augmented Dickey-Fuller Phillips-Perron 

Estimated t 

values in level 

Estimated t values 

first difference 

Estimated t 

values in level 

Estimated t values 

first difference 

Critical 

value (95%) 

Chicken 

Price 

-0.47 -8.29 -0.42 -9.06 -2.88 

Mutton 

Price 

1.63 -5.37 2.02 -9.22 -2.88 

Beef Price 1.23 -7.8 2.51 -7.93 -2.88 

Source: Researcher’s Findings 

 

 

Augmented Dickey-Fuller and Phillips-Perron results for chicken, mutton and beef 

price time series. As it has been presented in Table 2, results of Augmented Dickey-Fuller and 

Phillips-Perron tests indicated that all of the time series has a unit root and after the first 
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difference, they become stationary. In the next step, LM-test should be used the check 

ARCH/GARCH effect in data. Results of LM-test for chicken, mutton and beef are presented 

in Table 3. 

 

Table 3: Result of LM-test 
               Tests 

Variables 
F-statistic Probability N*R

2 
Probability 

First Difference of 

Chicken Price 
6.21 0.00 21.87 0.00 

First Difference of 

Mutton Price 
22.29 0.00 34.81 0.00 

First Difference of 

Beef Price 
21.4 0.00 18.91 0.00 

Source: Researcher’s Findings   

 

According to Table 3 ARCH effect existed in first difference of all-time series so 

ARCH/GARCH methods are suitable for modeling these series. In Table 4 specification of 

mean and variance equation for each time series has been presented, and it should be noted 

that price volatility which has shown in Figure 1 has been derived from these equations. 

 

Table 4: Specification of ARCH/GARCH Model 
Dependent Variable Mean Equation Variance Equation 

First Difference of Chicken Price AR(1) GARCH(1,1) 

First Difference of Mutton Price AR(1), AR(2), MA(3) ARCH(1) 

First Difference of Beef Price AR(1), AR(2), MA(4) GARCH(1,1) 

   Source: Researcher’s Findings   

 

 

In Figure 1 price volatility for chicken, mutton and beef price are presented. 

According to this figure price fluctuation in all-time series began in early 2011 and has shown 

a stable trend during 2012. Based on the price fluctuation of different commodities, which is 

presented in Figure 1 we can assume that price volatility in beef and mutton markets are 

correlated. However, the price fluctuation in the chicken market is not related to others. To 

examine this assumption BEKK model has been applied to data.  

http://www.custoseagronegocioonline.com.br/


Volatility Spillover and Price Shocks in Iran’s Meat Market 

Fakari, B., Aliabadi, M.M.F., Mahmoudi, H., Kojori, M. 
 

Custos e @gronegócio on line - v. 12, n. 2 – Apr/Jun - 2016.                                         ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

92 

 

Figure 1: Price volatility in chicken, mutton and beef price 

 

Price volatility is dependent to market structure of each commodity. Weak market 

power and a large number of small might present higher price volatility while strong market 

power and a small number of large producers might show a lower price volatility. In addition, 

the empirical results show that quantity volatility might be positively related to the length of 

the biological cycle of the production process (Rezitis and Stavropoulos, 2012). Results 

showed that mutton market present a high volatility and it might have a weak market power 

and a large number of small producers and this fact is totally compatible with Iran’s mutton 

market structure because many small producers are working traditionally in this section. 

However, beef and the chicken market showed a lower price volatility because these markets 

have a different structure and a small number of producers are working in this market. 
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To investigate volatility transmission in the meat market BEKK method has been 

estimated, and its results have been presented in Table 5. 

 

Table 5: Results of BEKK estimation 
Probability Standard Deviation Coefficients Parameters 

0.00 67.41 311.52 c (1,1) 

0.02 63.02 136.98 c(1,2) 

0.99 112.6 -0.003 c(2,2) 

0.14 60.27 88.99 c(1,3) 

0.99 121.59 -0.004 c(2,3) 

0.99 25.25 -0.003 c(3,3) 

0.00 0.07 0.39 α  (1,1) 

0.00 0.03 0.16 α  (1,2) 

0.83 0.07 -0.01 α  (1,3) 

0.96 0.06 -0.003 α (2,1) 

0.00 0.12 0.76 α  (2,2) 

0.00 0.1 0.47 α (2,3) 

0.05 0.07 0.14 α  (3,1) 

0.05 0.09 0.18 α(3,2) 

0.00 0.07 0.44 α (3,3) 

0.00 0.04 0.85 β(1,1) 

0.00 0.05 -0.13 β (1,2) 

0.00 0.04 -0.12 β(1,3) 

0.23 0.02 0.04 β(2,1) 

0.00 0.04 0.82 β (2,2) 

0.1 0.04 -0.07 β (2,3) 

0.06 0.02 0.03 β (3,1) 

0.00 0.03 -0.1 β  (3,2) 

0.00 0.02 0.84 β (3,3) 

  Source: Researcher’s Findings 

 

In Table 5 change in chicken price has been presented by 1, and change in mutton and 

beef price has been shown by 2 and 3. For instance, the impact of shock transmission from 

chicken price to mutton price has been indicated by α(1,2). As it has been indicated constant 

term has been exposed by C in table (5) and it’s not an important factor for discussion and α’s 

coefficients represent within and between market shock's transmission coefficients. According 

to BEKK, estimation results within market shocks have the more significant impact on market 

shocks than between market shocks. However, shocks and volatility in beef price have 

transmitted to other markets. Moreover, Price shocks in the chicken market have a significant 

impact on mutton price and the beef price is effected from price shocks in the mutton market.  

According to the Table 5 price volatility is not transmitted from mutton market to others. 

Fluctuation in the beef price intensifies the volatility in chicken and mutton price; however, 

price volatility in chicken have a negative and significant impact on other markets. 
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4. Conclusion 

 

In this study price fluctuation in chicken, mutton and beef market has been 

investigated and compared with each other; in order to help to design better risk management 

tools in agribusiness. The results in this study showed that price fluctuation in the mutton 

market is more severe than beef and chicken because of its market structure, ergo; 

government investment in changing mutton production structure can help to reduce volatility. 

Plus, BEKK model estimation represented that shocks in mutton price have a significant 

impact on shocks on other markets; and mutual volatility transmission between markets 

exists. Moreover, drastic volatility transmission between beef and mutton market indicates 

that these commodities are substitute products with a high degree of substitution; however, 

low volatility transmission between chicken and beef and chicken and mutton indicates that 

the degree of substitution between these products is less severe. 

Based on these results, since internal price shocks have a more severe and significant 

impact on future price volatility, therefore, commodity price stabilization programs such as 

producer subsidies, buffer stock programs and price supports are implemented in reaction to 

high price volatility (Nourou, 2015) and might have a better effect for price fluctuation 

reduction. However, the negative impact of volatility transmission from chicken to beef and 

mutton can help policy makers to reduce price volatility in these markets through the chicken 

market; these phenomena showed that in high volatile mutton and beef market consumer’s 

substituted these commodities with chicken to ensure their protein consumption. Moreover, 

the government should focus on this market for price stabilization in other markets. 

Finally, drastic volatility in markets is a destructive factor for producers and 

consumer's welfare; so, government policies for sustainable meat supply such as improvement 

in accessibility of producers to cheaper and sufficient inputs and exchange market 

management are recommended to policymakers. 
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