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Figure 1- The monthly trend of the nominal mutton and chicken prices (Rial/Kg)
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1- Smooth Transition Regression
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1- Markov-Switching
2- Self-exciting Threshold Auto Regression
3- Threshold Regression
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3- Hylleberg, Engle, Granger, and Yoo
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2- Additive Multiple Regime STR
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Table 1- Seasonal Unit Root Test results

o [ (Slglyd (PM,) § 0 CuigS Cuond (PC,) &3 Cuod
Variable/frequency Chicken meat price Corn price
0 -2.317 -2.03"
m -4.42" -3.32
T/ 18.67" 6.88"
2/, 18.12%** 13.30™
/3 20.65™ 7.30"
ST/ 2361 16.06™
/o 16.46™ 9.92™
it sl s ol 23.09" 13.53"
All seasonal frequencies
ke 21.47" 12.94™

All frequencies

bl oo o> B 9 ) Jloin] e )3 o ans )8 3y odimd (LS i 4 s g
*** & ** represent the rejection of the null hypothesis at the probability level of 1 and 5%, respectively.
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Table 2- Smooth Threshold Linearity Tests against nonlinear alternatives

09l U S0 dndy Jlis! mhaw
Tests Null Hypothesis p-value
HO4: b1=b2=b3=h4=0 0.016
ks ool HO3: b1=b2=h3=0 0.016
Linearity Tests HO02: b1=h2=0 0.016
HO1: b1=0 0.017
5,505 oo H3: b3=0 NA
TP 5 H2: b2=0|b3=0 0.2076
Terasvirta Sequential Tests H1: b1=0|b2=h3=0 0.0165
Iayg = gy Suol 3905 HOL: b2=b4=0 0.0428
Escribano-Jorda Tests HOE: b1=b3=0 0.0458

AMRSTR Llis ,5 w3y b STR (555 051

HO4: b1=b2=ph3=h4=0 0.1880

The two-regime STAR model against the AMRSTR test

Yy sl sl
Source: Research findings
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Introduction: uuwdynrg Irnn’s pouyyysccoa shows hltt hhk-feed oosss ccoount for a rrrge porooa of hte odll
cost of poultry production. Besides, corn as the feed for poultry had the largest share of total feed cost.
According to the governmental trade policy and exchange rate variability, corn prices fluctuate in Iranian market.
However, the demand for chicken meat has increased in recent years. This is due to the relative increase in the
price of red meat compared to chicken, as well as promoting the health benefits of consuming white meat
(chicken and fish). However, the chicken meat market has been accompanied by price shocks and price
increases, and these fluctuations are one of the main challenges of poultry industry in the country. Examining the
cost of production inputs in the Iranian poultry industry shows that poultry feed costs, especially corn, accounts
for the largest share.

Materials and Methods: In this study, the smooth transition autoregressive (STAR) model was used to
investigate the threshold effect of corn price, as one of the most important inputs of poultry feed, on the price of
chicken meat. This method is a nonlinear approach of time series analysis which evaluates the asymmetric
changes in the pattern parameters with a smooth transition by considering one or more thresholds. Nonetheless,
this model allows several regimes and the transition among them to examine the relationship among research
variables which is more realistic than that obtained using the traditional linear regression model. To estimate the
nonlinear STAR model, monthly data of corn and chicken meat prices from 1993 to 2020 were collected from
the State Livestock Affairs Logistics (S.L.A.L). Several steps were performed to estimate the STAR model.
First, data stationary was tested using the seasonal Hylleberg, Engle, Granger, and Yoo (HEGY) unit root test.
After investigating the order of variables, the optimal number of lags was determined using the Akaike
information criterion (AIC). Smooth threshold linearity versus nonlinearity test was then performed to ensure
that the STAR method was appropriate. Then, the applicable forms of transfer function and transfer variable
were determined. Finally, after estimating the model, the hypotheses of normality and non-autocorrelation of
residuals were tested.

Results and Discussion: HEGY seasonal unit root test indicates that the logarithms of corn and chicken
meat prices do not have seasonal and non-seasonal unit roots, and these data are stationary. Then, three lags are
selected as the optimal number of lags using the AIC, and the first lag of chicken meat logarithm is determined
as the best transition variable based on the minimum sum of squares of error. Besides, nonlinearity tests suggest
that the Exponential Smooth Transition Auto-regression (ESTAR) specification with two-regime switching fits
the data better. The empirical results imply that the real threshold value of chicken meat price is statistically
significant and equal to 1028.6 Rails. According to the consumer price index in 2020, the nominal threshold
value of chicken meat price is 28800 Rails. Therefore, 1% increase in the price of corn will increase chicken
meat price by 0.4% and 1.2% in the lower and upper regimes, respectively, after three months.

Conclusion: In this study, the threshold effect of corn price as one of the most important inputs of poultry
feed on the price of chicken meat was investigated using Smooth Transition Regression (STR) model. This
study's results show that the effect of corn price on meat price is nonlinear and asymmetric. The asymmetry
feature is revealed in three aspects: lagged impact, direct impact, and the strength of influence. Based on the
results, it is suggested that the government adopt appropriate policies to establish the stability in corn price as
one of the most important inputs of poultry industry via foreign exchange and trade policies. Thus, fluctuations
in the price of chicken meat can be prevented. It is also expected that if the chicken meat price increases in one
period, the price in the next period will also be affected by the relationship between the first lagged chicken meat
prices and its current period prices in both regimes. Therefore, the government should prevent fluctuations in
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chicken meat prices to ensure food security. In this regard, in addition to implementing pricing policies affecting
the price of poultry industry inputs, based on the results of the previous section, controlling the price of corn is
the most important factor.

Keywords: Corn price, Chicken meat price, Smooth transition autoregressive model



