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Figure 1- Monthly price return series of corn, soybean meal, barley, beef and chicken over 2002-2017

Source: Research findings
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Table 1 - Descriptive statistics of the selected products and inputs price return series

Product/Input Mean SD Skewness Kurtosis Normality test JB
Corn 0.010 0.044 0.03 3.59 2.68(0.23)
Soybean meal 0.011 0.060 1.67 10.75 567.87(0.00)
Barley 0.013 0.045 0.98 9.24 341.13(0.00)
Beef 0.014 0.018 2.00 9.20 434.99(0.00)
Chicken 0.009 0.065 -0.004 3.09 0.06(.96)

Source: Research findings
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Table 2 - The unit root test results of the selected products and inputs prices return series

Series DF-GLS test PP test KPSS test
Corn price returns -7.69 -8.92 0.10
Soybean price returns -6.89 -8.60 0.04
Barley price returns -8.70 -7.46 0.05
Beef price returns -7.16 -7.17 0.11
Chicken price returns -10.68 -13.93 0.09

*The critical values of DF-GLS, PP, and KPSS tests at the significant level of 1% are -2.57, -3.46 and 0.73, respectively.

Table 3- Results of linear and nonlinear ARCH tests on the error term of the conditional mean equations

Product Linear ARCH Sign Bias Test Negative Sign Positive Sign Joint Test
Test Bias Test Bias Test

Corn 4.29 0.15 2.64 0.20 1.39
(0.03)" (0.69) (0.10) (.65) (0.24)
14.63 0.21 2.32 11.47 6.52
Soybean meal (0.00) (0.64) (0.12) (0.00) (0.00)
22.86 1.31 0.39 22.27 9.25
Barley (0.00) (0.25) (0.53) (0.00) (0.00)
Beef 4.06 6.3 0.05 11.70 5.03
(0.04) (0.01) (0.81) (0.00) (0.00)
. 4.35 5.64 1.05 4.16 2.20
Chicken (0.03) (0.01) (0.30) (0.04) (0.08)

*Numbers within parentheses indicate the probability level
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Table 4 - Results of estimated ARCH models for corn, soybean meal, barley inputs and beef and chicken meat products

Model Chicken Beef Barley Soybean meal Corn
coefficient ¥ B a . ¥ B o . ¥ B a . ¥ B a . ¥ B a ”
GARCH(1.1 - 0.92 0.02 0.0001 | - 0.11 0.85 0.00006| - 0.13 0.68 0.0004 - 0.56 0.38 0.0003 - 0.92 0.02 0.0001
(1.1) - (0.00) (0.82) (0.00)| - (0.60) (0.02) (0.23) | - (0.24) (0.00) (0.00) | -  (0.00) (0.00) (0.07) | -  (0.00) (0.26) (0.00)
EGARCH(1 1 0.02 0.58 021 -2.33 097 036 011 -431 | 0.55 0.79 017 -119 | 048 -049 -013 -9.37
1) (0.87) (0.01) (0.02) (0.07) | ~ - - " 0.00) (0.02) (0.37) (0.00) |(0.00) (0.00) (0.19) (0.01) |(0.00) (0.00) (0.25) (0.00)
TGARCH(L,1) 0.21 0.60 -0.08 0.02 ) ) i ) 0.13 0.14 040 0.01 0.3 0.65 0.14 0.006 |-0.10 -0.61 0.33 0.06
' (0.01) (0.00) (0.25) (0.07) (0.59) (0.47) (0.00) (0.00) |(0.05) (0.00) (0.28) (0.02) |(0.50) (0.00) (0.03) (0.00)
0.32 0.64 -0.07 0.001 |1.24 0.11 0.31 0.00005 0.43 0.58 0.17 0.0002
GJR-GARCH(1,1) (0.06) (0.00) (0.20) (0.04) (0.08) (0.57) (0.06) (0.18) ) ) ) ) (0.17) (0.00) (0.44) (0.25) ) ) ) .
SAGARCH(L,1) 0.01 0.53 0.04 0.001 0.009 0.20 0.78 0.00006 |0.006 0.12 0.66 0.0004 | 0.01 0.56 0.39 0.0003 ) ) ) )
* (0.01) (0.00) (0.40) (0.04) [0.00) (0.05) (0.00) (0.01) {(0.45) (0.35) (0.00) (0.00) |(0.07) (0.00) (0.17) (0.34)
NGARCH(L,1) 6.18 0.59 -0.0009 0.03 |0.92 0.77 -0.001 0.001 }0.004 0.12 0.66 0.0004 | -0.01 056 0.39 0.0001 i ) ) )
* (0.00) (0.00) (0.02) (0.03) [0.00) (0.00) (0.04) (0.03) |(0.46) (0.34) (0.00) (0.00) |(0.29) (0.00) (0.18) (0.34)
-0.35 0.09 0.0004 0.09 0.86 0.00001 -0.58 0.28 0.01
PGARCH(L.1) " (060) (0.36) (0.82)| = - - (0.46) (0.29) (0.93) | ~ - - - © (0.00) (0.01) (0.51)

APGARCH(1,1)

NPGARCH(1,1)

005 0.08 0.84 0.00001
(0.74) (0.44) (0.28) (0.93)

Source: Research findings
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Table 5 — Results of diagnostic tests to compare the estimated ARCH models
Series Chicken Beef Barley Soybean meal Corn
Model BIC AIC LL BIC AIC LL BIC AIC LL BIC AIC LL BIC AIC LL
GARCH(1,1) -489.66 515.67 265.83 11094.02-1113.54562.77|-735.26 754.77383.38 [604.52-624.03 381.01 |631.69 -641.45 323.72
EGARCH(1,1) -486.06 -581.58 269.29 - - - |-733.94 756.77385.35 605.97-628.74 321.37 {630.05 -646.31 328.15
TGARCH(1,1) -486.31 :518.83 269.41 - - - |-727.80 750.57382.28 599.65-625.66 320.83 [629.11 -645.37 327.68
GJR-GARCH(1,1 -487.18 519.70 629.85 {1099.48-1122.24586.12| - - - [p98.03-624.04 320.02 | - - -
SAGARCH(1,1) -486.49 519.02 269.51 }1107.49-1130.25572.12|-731.06 -753.92383.91[600.83-626.85 321.42 | - - -
NGARCH(1,1) -485.74 518.26 269.13 }1059.38-1078.89 545.44|-731.20 753.98383.98 600.83-626.83 321.41 | - - -
PGARCH(1,1) -481.04 513.56 266.78 - - - |-730.50 -753.27383.63| - - - 628.71 -644.97 327.48
APGARCH(1,1) - - - - - - |-725.89 -751.89383.94| - - - - - -
NPGARCH(1,1) - - - 1074.49-1090.75550.37| - - - - - - - - -

Source: Research findings

Co e gl algs s ) Alde glaciulin <
Gl el G dallbe o0 oY simns 5 Lasulys LI50L
Soso slaassln @i Gelal 5oyt sad
9 oupas 21 Gl DL Lo sl AL @i S
Supae S 0 Olee Sos oobe 4ol H8ada
Sb ool wsas b LIL Lo Lacad Jluss 5 abAS
L b ol suss ol o gl Sl slasl
o Laoulgs el ALY 3 (A 5 cute sLAS g ) Sl
fenl LD @ ,d UL G py s Wy 90 Y geans
L sl soteling 5o ISl 4 5l o dain 53 1)
3 (e b i) su)l s slaS s p53 (sl 5o LAYIS oyl
OBl (gl 1) el 5 oS eoSpaad Lol ok
© e byl aald YK ol HhL s el obYS
pala daallhs 31 sae]  cww slag,Sea
W o B ) Sl slaslgiing
6l s slaciibin ub)y 08l 4 el Lo
Bose 09 S awl goeme OLL G paAols
Sose sl pasad (nl Ho (ol slaciuli
Sl s loxe (oo S5 slasals G Lo LS
2 03 Gyma S el gl s Slaly ©
@l aily 5 ol S8 Koo sl 50 b wwlis
ailge S 50 ol e abd5 gl ol ol
5 Lo S sulgd (Fad abM 4 a5 b (FS)k )

el el 5 el wa cebie o535 > sl
S o3 el sael Hulyal o sl sladlo o
15 SUa ml® 38 e e s € 5 e € ot £
JWJJ&‘W#MS%&AJ‘JGL&S#QJ&B

el (A5 3 e
G‘fﬁwuqbfédk dLa.ng C:A-&-:I; o U9
&JJJ-:ZILS-A ‘s‘;:\‘ JJ.‘.'.ZS J.&‘d BE JJ-A-AA-A Q:“ Af]\,}
SIL o9 ol Al (BAS slie 4 o (Al ol
ua\}.a.a.; L) Lol CZA-A-U‘ sall ‘).;‘ J‘:)L.I B JJ—I-AM C)f‘
03 8335 4wl 9 (USusa dauly @ fhe i S
€ s ool pesliie hbd al sl
obws Al b f e a5 5wk oluls
‘C.\‘..\J‘J C}:\.CJ:\M &C..\A;\z [)Luy ély o9 GJLJJJ‘JTJ
‘}‘ij\szémcsubdm&‘d)‘d@w)‘})‘uaﬂ@
el ol Jlael e 5 Lo dlaiS 5 053 s
Ob Lo sad 48 KL & slacibin daa 51 L Lo
AJL&‘ LSLAC-"‘-“‘:""“ > éJ)LC el 84 g3 d\}-‘.ﬁ.‘&é Uﬂ‘
alss s O s BB b ple Jle 58 eud
03 o3 oo SY smne 9 Lasulel (g5ls A (gl
spms b oS e sl suliieal 50 55 YIS ol L5k



aq

Sl 3 13 5 p otes Sladles 5 30 5 Al bsS b b3 (S

CJ‘J_)‘J JA.A _)l L&"‘J 6“6.“.@.\ “ ‘L‘La.u; K) t_).n
el Lasules @lujly o pmas s 6 Me 1A 0ils oo
ol g e JUS oS gloas 5 ausad bl i o
SLaS 35 s e dalye JSie b Lassls ) 531
9 vamads Wl cunae ol a4 550
J:Q‘AA Lj K) uAS.A a}‘m‘ 4.» LAQJL@J Q‘JJ‘J )J‘ u:mlj

e

G LsaS L e s AY D) e (Sl 5 o0l
Osels sliias S o slgidny sad S3 slasale
ol sty dae 3 Lasulyy crand (ualS o (o 5Slan
pb5 B aals S ol 4 5 s 4 sl 4o
sBS o559 4 s b aa S ulasl L o e
G Sgow QESly G 5 e wa S als
Jsens () ol 5o 6l (ol (el slaaldl
90 ol O ol Sl € ws S L awlie o
laablls lu S et £ b wase b ol
il Jilas o 1 LT ol 5 e

el Ak e gulyy Sl e 5 cle slasa
e o5 13 sl LG so el e gans 5 Lasuly
0558 ol Ol o OLISEwlin 55l
oy b 5 ol glas eyl bl o
3 sl L cesl oS 5o laiss 3 Sl ke
Gib gla,sSl LAl coae wnle olasll
coge o L okal b wuls JaK ) Lals
2 EAS S Sad OIS B g HLED) sud ey yue
Al ity gud 8 glasal s 5 5 siS slaisl

e 5o soliil g0 sac clasales <€ LT 3
S asee Glas (gub) (el ab)S 5 5aS b
Dbl (See HIBL Gl 5o ssage pbIS
o b JED §e el £l s Gl oY seans
58 el hosls Lasslgs ol suae has oS Ll 3
Gl el 5y s BB S olasly e A G
S oo sl 5, Ol o) Londls walsa oY seans
5 ohisa Laslgs ol 3 IS Lluie cueslisS
b pa y Lasoled LU aa B ssd g5lus nad
Saeils Ho el dals golde ol e wa S
0 oenbe Gl glacibn b alos ol g
G osadl Copae y culiel (Shwls RaS (5 g
SSom JA a5, 5 soles ol Sl
bl



WA s /¥ 0jlais Yo dls / ol pole (sl yimngly & i wgodliolond oy S Ve

ouldiiul v,y 40 c.gl.'m

Abdelradi F, Serra T, 2015. Asymmetric price volatility transmission between food and energy markets: The
case of Spain. Agricultural Economics 46: 503-513

Banerjee A V, Duflo E, 2007. The economic lives of the poor. Journal of Economic Perspectives 21 (1): 141-
168.

Bergmann D O, Connor D and Thimmel A, 2016. An analysis of price and volatility transmission in butter,
palm oil and crude oil markets. Agricultural and Food Economics 4: 23.

Bollerslev T, 1986. Generalized autoregressive conditional heteroscedasticity. Journal of Econometrics 31: 307—
327.

Bérawski P, Gotkiewicz W, Dunn J W, Alter T, 2015. The impact of price volatility of agricultural commodities
in Poland on alternative incomes of conventional, ecological and agritourism farms. Athens Journal of
Business and Economics, 1: 299-310.

Brummer B, Korn O, Schlubler K, Jaghdani TJ and Saucedo A, 2013. Volatility in the after crisis period: A
literature review of recent empirical research. Working Paper, No.1.

Cenrak Bank of the Islamic Republic of Iran, 2017. Household budget. Accessible at:
https://www.cbi.ir/simplelist/1600.aspx

Dewi [I. Nurmalina R, Kilat Adhi A, Briummer B. 2017. Price volatility analysis in
Indonesian beef market. 2nd International conference on sustainable agriculture and food security: A
comprehensive approach.

Duan J C, Gauthier G, and Simonato J G, 1999. An analytical approximation for the GARCH option pricing
model, Journal of Computational Finance 2(4): 75-116.

Engle RF, 1982. Autoregressive conditional heteroscedasticity with estimates of the variance of United Kingdom
inflation. Econometrica 50: 987-1007.

Engle R, Ng V K 1993. Measuring and testing the impact of news on volatility, the Journal of Finance 48(5):
1749-1778.

FAO, 2011. Price volatility in food and agricultural markets: policy responses. Economic and social
development department.

Franses PH. van Dijk D, 2003. Non-Linear series models in empirical finance. Cambridge university press:
Cambridge.

Gilbert CL, Morgan CW, 2010. Food price volatility. Philosophical Transactions of the Royal Society B, 365:
3023-3034.

Gilbert C L, Morgan C W, 2014. Review food price volatility. Phil. Trans. R. Soc. B 365, 3023-
303.d0i:10.1098/rsth.2010.0139.

Ghahremanzadeh M, Javdan E, 2013. Investigation the impact of news on meat price volatility in Iran.
Agricultural Economics 6(4): 37-54.

Ghahremanzadeh M, Aref Eshgi T, 2013. Modeling asymmetric price volatility for Tehran province’s chicken
market. Agricultural Economics & Development 27(2): 134-143.

Ghahremanzadeh M, Rasouli Beyrami Z and Dashti G, 2017. Price volatility regime switches in Iran’s meat
market useing Markov Switching GARCH models, Agricultural Economics 11(1): 133-162.

Glosten LR, Jagannathan R, Runkle DE, 1993. On the relation between expected value
and the wvolatility of the nominal excess return on stocks. Journal of Finance 48: 1779-
1801.

Hdizadeh M, 2007. Investigation the price fluctuation of selective agricultural products. MSc thesis, University
of Shiraz, Shiraz, Iran.

Hagerud G, 1997. A new non-linear GARCH model, Stockholm school of economics, EFI, The economic
research institute.

Haile G M, Kalkuhl M and Von Braun J, 2013. Short-term global crop acreage response to international food
prices and implications of volatility. ZEF-Discussion Papers on Development Policy 175. Center for
Development Research, Bonn.


https://www.cbi.ir/simplelist/1600.aspx

1) Sl 3 s3ib 5 P odas (Slausle 9 50 9 AlogS S Cand b3 b3

Hiale M G, Kalkuhl M and Braun von J, 2014. Agricultural supply response to international food prices and
price volatility: a crosscountry panel analysis. Agri-Food and Rural Innovations for Healthier Societies,
EAAE 2014 Congress.

Huchet-Bourdon M, 2011. Agricultural commodity price volatility - Papers - OECD iLibrary. Paris.

Karali B, Power G, 2013. Short- and long-run determinants of commodity price volatility. American Journal of
Agricultural Economics 95(3): 724-738.

Khaligh P, Moghaddasi R, Eskandarpur B and Mousavi N, 2012. Spillover effects of
agricultural products price volatilities in Iran (Case study: poultry market). Journal of
Basic and Applied Scientific Research 2(8): 7906-7914.

Kornher L, Kalkuhl M, 2013. Food price  volatility in developing countries
and its determinants. Quarterly Journal of International Agriculture 52(4): 277-308.

Ministry of Agricuture-Jahad, 2017. Agricultural statistics (Volume I1), Department for livestock production.
Tehran, Iran.

Mousavi S H, Dehghani R and Alipour A, 2016. Investigation the impact of exchange rate volatility on food
price index in Iran. The 10th biennial conference of Iran’s agricultural economics. Kerman, Iran.

Nelson DB, 1991. Conditional heteroscedasticity in  asset returns: a new  approach.
Econometrica 59: 349-370

Piot-Lepetit I, M’Barek R, 2011. Methods to analyses agricultural commaodity price volatility, dio: 10.1007/978-
1-4419-7634-5 2, C _ Springer Science+Business Media, LLC 2011.

Pishbahar E, Ferdosi R, and Asadollahpour F, 2015. Price transmission of chicken: usage of vector
autoregressive Markov-Switching (MSVAR) approach. Agricultural Economics 9(2): 55-72.

Rasouli Birami Z, Ghahremanzadeh M, Dashti G, and Mohammad Rezaee R, 2015, Estimating price volatility
structure in Iran’s meat market: application of general GARCH models. Agricultural Economics &
Development, 30(1): 19-36.

Sidhoum A A, Serra T, 2016. Volatility spillovers in the Spanish food marketing
Chain: The case of tomato. Agribusiness 32(1): 45-63.

Smiech S, Papiez M, Dabrowski M A, Fijorek K, 2018. What drives food price volatility? Evidence based on a
generalized VAR approach applied to the food, financial and energy markets. Economics discussion Paper,
No. 2018-55.

Tahami pour M, Arabmazar A, and Hamedinasab M, 2019. Modeling the fluctuations in prices for agricultural
products in Iran: A case study of Cucumber, Tomato, Potato and Onion, Agricultural Economics and
Development 27(106): 209-259.

Wodon Q C, Tsimpo P, Backiny-Yetna G, Joseph F A and Coulombe H, 2008. Potential impact of higher food
prices on poverty, Policy research working paper No. 4745, Washington, DC, World Bank.

Zakoian JM, 1994. Threshold heteroscedastic models. Journal of Economic  Dynamics
and Control 18: 931-995.

Zawvar N, 2012, Factors affecting price fluctuations in the Iranian livestock products, MSc thesis, University of
Ferdowsi, Mashhad, Iran.



WA s /¥ 0jlais Yo dls / ol pole (sl yimngly & i wgodliolomd wilj oo NeY

The evaluation of price volatility of beef and chicken and livestock’s major inputs
in lran

S Beykzadeh!, M Ghahremanzadeh?*, A Mahmoudi?

Accepted: October 12, 2019 Received: May 19, 2020

1PhD student of Agricultural Economics. Faculty of Agriculture, University of Payam-Noor, Tehran, Iran
2Associate Professor, Department of Agricultural Economics, Faculty of Agriculture, University of Tabriz,
Tabriz, Iran

3Associate Professor, Department of Agricultural Economics, Faculty of Agriculture, University of Payam-
Noor, Tehran, Iran

* Corresponding author’s email: ghahremanzadeh@tabrizu.ac.ir

(o = =
ol oots 2% | Journal of Animal Science/vol.30 No.3/ 2020/pp 85-103
[Arimal Scienca ™" Rassarches | https://animalscience.tabrizu.ac.ir

© 2009 Copyright by Faculty of Agriculture, University of Tabriz, Tabriz, Iran
This is an open access article under the CC BY NC license (https://creativecommons.org/licenses/by-nc/2.0/)
DOI: 10.22034/as.2021.36121.1521

Introduction: The high food prices experienced over recent years have led to the widespread view that
food price volatility has increased (Gilbert and Morgan, 2010). Price volatility which in fact is the
fluctuations of the price variances (logarithm of price changes), increases production risk and
investment insecurity. This would also predict a decline in producer profits, shift consumer spending
behaviors and put food security at risk. In particular, this is the reality in countries that do not have
effective price policies (Borawski et al. 2015, Kornher and Kalkuhl, 2013). In recent years, price
volatility of chicken and beef, along with volatility in livestock inputs have become one of the main
problems of the livestock and poultry industries in Iran. One of the important issues in the production

of animal and poultry protein products is the supply of needed inputs, which imports a significant
portion of the country's consumer demand for livestock and poultry inputs such as corn, barley, and
soybean meal. According to the Customs Statistics of the Islamic Republic of Iran in 2017, imports of
corn, barley and soybean meal were 7283, 2563 and 1269 thousand tons, respectively. Therefore, due
to the dependence of domestic production of these products on imported inputs, price fluctuations of
these inputs can also lead to price fluctuations in protein products. Therefore, evaluating the volatility
and price fluctuations of protein products and the inputs needed and solutions to counter the negative
effects of these fluctuations is one of the policy makers' goals in this regard. The purpose of this study
was to evaluate and analyze the price volatility of chicken and beef and their inputs including corn,
barley and soybean meal. By identifying price volatility behavior, we can reduce this volatility by using
appropriate policy tools.

Material and methods: For this purpose, ARCH family techniques (both the linear and non-linear
models) was used as well as monthly time series data from 2002 to 2017. To this end, the ARCH test
was first used to investigate the effects of ARCH (heterogeneity variance) on the series of returns on
the prices of the goods under investigation, and if these effects were confirmed, these effects were
linear or nonlinear with the Engel & Ng (1993) nonlinear test. Finally, linear and nonlinear GARCH
models were used to analyze price volatility. For the studied series, nine patterns of GARCH,
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EGARCH, GJR-GARCH, TGARCH, SAGARCH, PGARCH, NGARCH, APGARCH and NPGARCH
were estimated.

Results and discussion: Statistical analysis (Anderson-darling normality test) demonstrated normal
distribution of the price return for the series studied except for the corn and chicken (P >0.1). Based on
the results, all series except for chicken had positive Skewness. This is an indication of the greater
probability density on the left for the distribution of maize, soybean meal, barley, and beef. This means
that the negative returns in these series are expected to occur. The kurtosis, except for corn and
chicken, was approximately equal to the kurtosis value of the normal distribution. This means that the
average monthly fluctuations in corn and chicken prices are less likely to occur than barley, soybean
meal, and beef. According to unit root test results, existence of unit root for returns series of the inputs
and products prices was rejected. Therefore, ARCH models can be used to model the price returns of
these products and inputs. Our findings confirmed the non-linear ARCH effect for all commodities
except corn. The results showed that EGARCH model was the best model for barley and soybean meal
price series volatility modeling while SAGARCH model was the best model to survey volatility in
price series of chicken and beef. Moreover, volatility in the prices of these commodities had an
asymmetric reaction to positive and negative price shocks, so that the effect of positive shocks on price
volatility was greater than the effect of negative shocks. Estimated models showed a high degree of
shocks stability, low price adjustment rates, and price volatility of corn, soybean meal, and beef.
However, due to the high rate of price adjustment in the barley and chicken market, the shocks were
not sufficiently stable. Although various policies had been implemented by the government to manage
the market of these inputs and products, according to the results the price volatility in the market for
these items was noticeable and significant. In other words, the management of market volatility and
price fluctuations was not desirable despite the use of various policy tools.

Conclusion: Considering the effect of positive and negative shocks on price volatility of inputs and
products (excluding corn with symmetric effect) it is recommended that policy makers plan the market
of these commodities based on the type of shocks (positive or negative) for reducing the price
volatility. It is suggested that the implemented policies to reducing the price volatility of these
commodities be reviewed and alternative policy packages with desired outcome be designed. It is
noteworthy that imports will have a significant impact on the price of these products, thus purchase and
storage of the input is recommended for a more stable market as a temporary solution. In the long run,
the government shall present suitable supportive policies to reduce dependence on imports hence
improving the production of the inputs.
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