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Table (3) Determining the optimal lag numbers

dadg olass
Lag AIC SBIC HQIC FPE LR
number
0 -8.13 -8.03 -8.09 3.5e-09 -
1 -8.53 -8.07 -8.34 2.3e-00 80.13
2 -9.44 -8.60 -9.10 9.3e-10 140.21
3 -10.68* -9.47* -10.19* 2.7e-10* 179.78
4 -10.66 -9.08 -10.02 2.8e-10 29.65*
Source: Research findings (* shows the optimal lag) Gebos (slaazdl aie
orildgy (orozmon (905l gl (F) Jgu
Table (4) Results of the Johansen’s cointegration test
o)lel jlaie 3o Sz lade 3o Sz lade
So Py datls jlade # 0 Jil gl ) Jli] e
null hypothesis ~ Eigenvalue  Trace Critical value  Critical value
statistic at 5% at 1%
sreaR ,l0 5 S5
No cointegration - 98.08 47.21 54.46
vector
sreed 105 S
1 cointegration 0.48 17.46 29.68 35.65
vector
e 0 1 g0
2 cointegration 0.11 3.02 1541 20.04
vector
oo o an
3 cointegration 0.02 0.44 3.76 6.65
vector
srezed 05 ez
4 cointegration 0.00 - - -
vector
Source: Research findings Geizd gloaidl anio
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DS 0 Gl Sne 5B lajuite ol 5l g 00,5 JUis 1) (65,088 s 039381 (351 ol 5es
S0 sl a6l 5l oslatnl b Jolas adasly il o6 8y 530 ol 5ne s (51,0 4l
J51s slaed ) ol ool 15,0 T gl 5 ol Tloliss lds Jow G a5 o o441, ((VEC)
(ol oo Tojlol jlaie Sl 5l
Lcpi, = 04.68. 0.014 Lier, 01.30Lval, . 0.361Lliq,
(2.34) (03.14) (2.76)
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@ e 30,5 50 o ez Gl e a5 wilioe Rl @lid0lge Cuaid il )0

I'Vector error-correction mod
2 Exactly identified
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Syl plidslgs Cayd
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Al oolawl IMUlti 1531 o 5 50 VAR Jow 51 jelaie oy alil g0 Jow lis 0 g 1390
S alh liigy yeite ly e loaidy Jlad 5)lsd 5 ST laslins o
i 03938 (930l 9 3, E5 Sk e lBan bt ln g a8y 90 (2ldsslge
4o 4S5 4 Bpgul s (39 (e (ge)l e A (rn 4d8g 93 5 (65 0laS
Ho = By = 3l oyle o5 (g (b (68 o5 o1 5 0,515 AR s oo G a5 55k
() J3oz 10 e o 3l pgo g 10 (Folol) o] ol a8 ol (903l el B, = B3 = 0
025 99 5 w5y o b b glaJoe blie ;o o Joo F o yge3l o ol ool (3158
Sogime s kel Ll 5IF (g0 el a5 058 oo alaxDo (B) Jgu> 4 az gl 0gd o ot
b ppdy odlo JUil 092y (ix of ke 458 5 0ud o) (o9 b sho (5,8 1 g 00
5o b obsl sl pae Glaie 4 canl Foojlol lade o maS glhls 4T (6 e 098 oo
@ (/e OVEVE)F o Lol Jlaia o ieS b (lieTy—g) (Juad addy O b5l &5 jerite cdom
adl a5 oog oy lael s, SO slls e ol s jo Lol Obll sl e leie

5ol E5 28l g 55l g5 oy dalyl o aS Cenl pagbe oy HU8) cnl ol oo 5 UATILG
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Table (5) Selection of transition variable and non-linearity test

JUS! o SOy Juo
Transition F Fy F3 Fy proposed

variable model
lepic_q 0.23702 0.337 0.40744 0.18518 Linear
lepic_y 0.37733 0.2841 0.4157 0.52518 Linear
lier, 0.38125 0.41887 0.45948 0.29971 Linear
llig, 0.15579 0.5772 0.48899 0.018883 Linear
lval, 0.21491 0.44052 0.28274 0.16243 Linear
lier,_4 * 0.00051476 0.0022714 0.038194 0.16661 LSTR1
llig,—4 0.011895 0.12412 0.083562 0.042227 LSTR1
lval;_4 0.85763 0.92593 0.76745 0.30014 LSTR1
lier,_, 0.0014983  0.0024162 0.16715  0.11075 LSTR1
llig;_, 0.82539 0.93932 0.89204 0.1358 LSTR1
lval,_, 0.0056591 0.050178 0.24722 0.011112 LSTR1

Source: Research findings (* shows the smooth transition variable)
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the non-linear LSTAR model for food prices

Table (6) The results of estimating

gue o) Ve Hlxo Gl il to,bol Jo| mbow
Variable Coefficient ~ Standard error t-statistic p-value
Linear part s s
Intercept 0.07021 0.0212 3.3178 0.0013
Alepi;_q 0.26873 0.1093 2.4590 0.0157
Alcpi;_, -0.40315 0.1021 -3.9473 0.0002
Alier; 0.07322 0.0375 1.9542 0.0536
Alliq; 0.16886 0.2138 0.7897 0.4317
Alval, -0.02312 0.0202 -1.1425 0.2561
Alier;_4 0.18609 0.0955 1.9476 0.0544
Alliq;_4 -0.02682 0.1701 -0.1577 0.8750
Alval,_4 -0.04724 0.0188 -2.5107 0.0137
Alier;_, 0.29747 0.0655 4.5448 0.0000
Alliq;_, -0.57496 0.1835 -3.1335 0.0023
Alval,_, -0.00971 0.0205 -0.4729 0.6374
Nonlinear part s s s
Intercept -0.06507 0.0393 -1.6558 0.1011
Alcpi,_, -0.27777 0.2015 -1.3783 0.1714
Alcpi,_, 0.37749 0.2040 1.8500 0.0674
Alier; -0.01654 0.0692 -0.2390 0.8116
Alliq; -0.34661 0.3498 -0.9908 0.3243
Alval, 0.15268 0.0633 2.4137 0.0177
Alier,_, -0.13384 0.1054 -1.2694 0.2074
Allig;_4 0.06974 0.3688 0.1891 0.8504
Alval,_4 0.00253 0.0517 0.0490 0.9610
Alier;_, -0.22028 0.0946 -2.3296 0.0219
Allig,_, 1.20432 0.3322 3.6249 0.0005
Alval,_, 0.33592 0.0662 5.0725 0.0000
Gamma 10.0000 2700705.58 0.0001 0.9999
C1l 0.0303 0.6088 0.0572 0.9545

Source: Research findings

P glaalos (SKiwrondgs (53051 gl (V) Jgax
Table (7) The results of the autocorrelation test

Ty ool3l a0

4idq Foylol ylaie  &ygo g0l3) axyo . Jloci| o
Lag F statistic Numerator d.f. Denoanfmator P-value

1 0.1079 1 86 0.7433

2 0.4585 2 84 0.6338

3 0.4007 3 82 0.7529

4 1.4372 4 80 0.2294

5 1.6787 5 78 0.1496

6 2.0424 6 76 0.0701

7 1.7313 7 74 0.1147

8 1.4942 8 72 0.1745
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Alcpi; = 0-07021 4+ 0-26873Alcpis_1 — 0-40315Alcpi;_, + 0+ 07322Alier;

+ 0-16886Alliqg; — 0 - 02312Alval; + 0 - 18609Alier;_,

—0-02682Alliq,_, — 0 - 04724Alval,_, + 0 - 29747Alier,_,
— 0-57496Allig,_, — 0-00971Alval,_,

Lol caiS' oo e Salpd g oo s e azmisl 84S sl (Sl b Bl 55 090 (g0 o2
50 aS 3k oo (©) way yets H) lasbin a5l oo (JW! psie) 5,0 F 5 jerie lae
D9l o0 u Al ) alwly O g0 a4 9 (G=1) o)l G goue Hlaas Jla] el;’ e ol

Alcpi, = —0- 06507 — 0 - 00904Alcpi,_; — 0 - 02566Alcpi,_, + 0 -
05668Alier, — 0 - 17775Allig, + 0 - 12956Alval, + 0 - 05225Alier,_, + 0 -
04292Allig,_, — 0 - 04471Alval,_, + 0 - 07719Alier;_, + 0 - 62936Alliq,_, +
0-32621Alval,_,
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Extended Abstract

Introduction: Food supply is the most basic human need that must be met
for the lives of all people at a self-sufficient level. One of the most important
factors affecting food consumption is its price, and when it rises, it affects the
well-being of society, especially the low-income group. In recent years, due
to several reasons, the food price and other essential goods have increased in
Iran. The causes originate from the internal factors of the economy, such as
an increase in liquidity and the targeting of subsidies, as well as external
factors and international trade, such as the intensification of economic
sanctions. Therefore, taking the necessary and appropriate measures to
control food prices is very important. Therefore, this study seeks to
investigate the dynamics of food inflation in Iran.

Material and methods: The smooth transition regression model is a
nonlinear time series regression model that can be considered an extended
form of the state change regression model introduced by Quant (1958). This
model uses the hyperbolic tangent function to determine the transfer function.
Quarterly data on the exchange rate used the STAR nonlinear model, the
amount of liquidity, and the agricultural sector's added value and food
inflation from 1988-2020. First, the variables were statically tested by the
generalized Dickey-Fuller unit root test (ADF), and the Dickey-Fuller
generalized least squares test (DFGLS). After checking the stationary status
of the variables, the cointegration between the variables should be tested. For
this purpose, Johanson's test is used. In multivariate time series, there may be
more than one long-term cointegration relationship between variables, in
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which Johanson can detect multiple cointegrations through maximum
likelihood estimators. Therefore, it is the best cointegration vector. In
addition, this method can test the covariance vector in a bounded way and
estimate the adjustment speed parameters. Therefore, this test is one of the
most complete tools for estimating time series patterns. In this method, the
determination and estimation of convergence vectors (determination of
coefficients related to long-term equilibrium relations) between variables is
done using the coefficients of the VAR model.

Results and discussion: The results show that the series are integrated at
order one [I(1)], and Johansen’s co-integration test indicates that one long-
run equilibrium relationship exists between the exchange rate, liquidity, and
value-added of the agricultural sector with food inflation in Iran. In other
words, these variable co-moments in the long run. The Trasverta nonlinearity
test was performed, and the results indicate that the null hypothesis of
linearity can be rejected; therefore, a nonlinear model was carried out to
analyze the dynamics of food inflation. Due to the lowest value of F statistics
for the exchange rate variable, it was selected as the transfer variable,
indicating the exchange rate's asymmetric behavior. This means that the rate
of decline in exchange rate fluctuations has a different effect than the rate of
increase. Then, the LSTAR1 model was selected as the proper model. The
grid search producer determined the initial gamma (y) and c values, So the
v=10 and ¢=0.0303 were obtained. The gamma value indicates the high
transition rate from the first regime to the second one. Also, the transition
between the two regimes takes place around point c¢. The results of the
LSTARL1 estimation model show that the variables of the two regimens have
different effects on food inflation. The first regime is a declining dollar
growth rate, and the second is rising. In the first regime, inflation last season
had a positive impact, and the previous two seasons significantly negatively
impacted food inflation this season. However, in the second regime, only the
last two seasons of food inflation especially moved this season's food
inflation. Liquidity growth over the last two seasons has a negative impact on
food inflation if the dollar's growth rate is declining. Still, as the dollar's
growth increases, liquidity growth in the last two seasons is food. Has a very
positive effect (three times that of other variables). The increase in value
added to the agricultural sector in past seasons when the dollar's growth rate



has been declining will negatively and significantly impact current food
inflation. However, as the dollar is growing at an increasing rate, the increase
in value-added over the current period and the last two seasons will
significantly impact food inflation this season. Since the added value of the
agricultural sector dramatically affects food inflation, it is recommended to
include the increase in agricultural production on the agenda of policymakers
and planners. Iran’s Central bank should also include a policy of financial
contraction in its plan to prevent rising liquidity. Exchange rates behave
asymmetrically in food inflation, so a decline has an entirely different effect
on increasing food inflation. Therefore, exchange rate stabilization should be
a government priority.
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