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Figure 1- exchange rate Shock in Free market using HP filter
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Table 1- Results of stationary test

L Hage addg s ADF b jlade Sy U ADF Sl e
l.h”& pb Optim lag chaw E 5 IS 4 o
Variables name (SIC ,lx) ADF in level ADFat first diffrence
&35 wloyus LI 2 -0.945 -4 87***
¢y Ses  SHOCKLNOR 1 -3.96**
PECA R [N, LGDP 1 -4 74%**
lbel &Mpus ol LLOAN 1 -3 -4 61***
ST L s 5y 6 LNOR 0 -2.39 -3.56**
Mg Hlail 3590 39 &5 LR 0 -2.15 -5.74%**
Sl gl
Critical value
17 -4.22 -3.61
57 -3.53 -2.93
107 -3.2 -2.6
TN o > (gl dme odimd s
70 gdaws )3 (g gne odimd ol
7N aw )3 (g5 dme sdimd i ks
o ol s le
# Shows significe in 10% level.
%% Shows significe in 5% level.
%% Shows significe in 1% level.
Source: Research findings
ARDL aJg!l o5 il -Y Jgu>
Table 2- The primary results of ARDL
Selected Model: ARDL(1,1,1,2,1,0)
wia U g el e
Variable name Coefficient Deviation eror T statistic  Prob
oy aady o b gyl le yu LI(-1) 0.106 0.148 0.715 0.481
S5 55L 53 55 5 S SHOCKLNOR -2.086 0.74 -2.82 0.009
Sloj aady G Lokl L 5, #5 S5 SHOCKLNOR(-1) -1.39 0.76 -1.82 0.08
S Lalbl g LGDP 15 0.523 2.89 0.08
Sloj aidy <, b L3 Lallil ag LGDP(-1) 0.76 0.504 1.52 0.14
olbel EMps oxile LLOAN 0.214 0.381 0.561 0.58
Sloj aidy K b ollacl eMps ol LLOAN(-1) 0.164 0.453 0.36 0.72
Sloj iy 93 b pllacl Migus oxilo LLOAN(-2) 0.896 0.349 2.566 0.016
N FIY LNOR -1.57 0.728 -2.16 0.04
Sloj agdy S Lol3T 5L 40 5, 5 LNOR(-1) 2.071 0.764 2.72 0.012
Mg Hlail 3590 dgu § 5 LR 0.471 0.173 2.72 0.012
el o e C -47.48 9.3 5.1 00
adj R? F-statistics RESET LM BPG
0.996 807.7  0.154 (0.879) 26?411‘; (096“7)

sl (g0 gize o oaimd s S glogo il 51> slasl

suin gbaassl :isle

The numbers in parentheses are minus one representing a significant level.

Source: Research findings
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LI, =-53-0.77shockLNOR + 2.54LGDP
(4.09)  (0.29) (0.4)
+1.42Lloan +0.52LR +0.55LNOR
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Table 3- The results short-term imbalances in the long-run ECM pattern
ko oy o 5,liti] glhas to,ll  Jlosl
Variables Coefficient Standard error T statistic _Prob.
3 By S i D(SHOCKLNOR) -2.086 0.464 -4.49 0.000
Sl Lalsl ag lyss D(LGDP) 1512 0.352 4.29 0.000
el Mg ssibe &y D(LLOAN) 0.214 0.257 0.832 0.413
lacl &Mpns o5lo &l pouss
o L = D(LLOAN(-1)) -0.896 0.279 -3.216 0.004
Sloj 4y o b

STl 53 55 65 s D(LNOR) -1.575 0.368 -4.28 0.000
ECT CointEq(-1)* -0.894 0.117 -7.64 0.000

suios sbaaisl, 1l

Source: Research findings
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Table 4- The standardized results of the ARDL model for the study of the linear effect of currency shock and exchange rate
on investment in agriculture

goe vy g oud 3 lili] Gy o
Variables Coefficient Standardized coefficient
FX Sl aidy Sy b ()5 ayleyus LI(-1)** 0.106 0.107
HHX N P S SHOCKLNOR*** -2.086 -0.137
* lej iy 4 L)l £ Sed SHOCKLNOR(-1)* -1.389 -0.089
Rl N FU W LGDP*** 1.512 0.215
oy addy Sy b sl Lalil aes LGDP(-1) 0.766 0.106
! Mg sk LLOAN 0.214 0.040
oy dddy Sy b sl Mg oo LLOAN(-1) 0.164 0.030
FHH loj iy 93 b glasl cMgws oxle  LLOAN(-2)*** 0.896 0.163
5050 5 55 65 LNOR** -1.575 -0.928
R Slag aidy o Lol L o 5y £ LNOR(-1)*** 2.071 1.257
FRK Mg L] 390 g0 LR*** 0.471 0.071
e jl Loys C -47.483 -

TN o jd (g5 xe odims iy liss
s#Represents significant at 10%



MV (55alis iy )0 IS alo s 2 5y &5 Sab T (g 5LwgSl

Uil cdl ) Kon @jle 4l 0dgy (]3] o laen Ly ya oMl NARDL (s o<1l ay 97 i
iy b B 5 Ll o bl lad e Syt o B ) 65 e ] st e 4

N e D N S R Y S laaidy b sesgngs oS il (50l Lisu )i alopu
) g ol S Sloj 9 )] 55 Cute Sgd ddl oalis Al ¢y Jme 3l Aty aiby ol 0and odliiwl 35 o ué 03 g
Sy (il ) sl 03> 59y )l )5 (i S5 Bl oS NARDL (55l 35151 gl sl o0 sl ons oMol K3lST
Log 5l €55 e Jlde & (iSly sloay 0aiSud g b oaiiS Lo iy o903 3 gopmas ol o Cuwl oad 03,9l O Jgan )
ol sl (i sl alge SLibll (o5 b o] 03 (> Jie onsd 33 45 a3 e L5 (g0l ) s ol 0 03litl
JHite (65,58 (i 53 S ke s g eaiSu)gs 4 Sliebll 3 ol (Saaddgd (g (gly ol 00D o pal 095 4
oSy J> 4 (65,9l s & Cusl (pl 05 A5 9 A4S amd e 0L5 55 ge] () gl walord o3l LM o Lol
oS Sl gl Gz culle olib Ly (8 B 5 35503 3y sl SiraBdgs dg3g pAE  sire yhuo dpdy
S0P L L S o I gy Cumdg (ol 3 )8 (ogad bdly gyt Gt DY ol (Saed 398 Site a5 g5
3y9—0 4oy ( (Sl 39 £ 5 (59> RS b g (AISS el o3l (BPG) (6,838 5l s cy9oil jl sbowodl el
oalS 3 Al iz 3 WS el ]y (5y9liS A8y sl Sl sl oS gl ymy 45 w3 e L5 gei] el el sl s
sl g3l Slabll b Sy o5 e e Jop (o5,) )3 el oS gl g 0t 5 ot iyl ps e oo Ay 3
Y cljly a (Sily cops oS Sloj ofag g 03,8 bl g ol NARDL (655 gols 3,ls Sluanl uls)ly St

dzpp Sl (o amd o Gl Bl Gl 4 |y Sl Al e el by g5 ) T HL 5y Eas cnte oS s 4 dmd e

5 yeS Ay «bjly o GEals Ly sl panaly ©lly 4 2y ot oo 3l K535 053 93 5 (x> 0193 3 (5] o8l

pie el ol g b (Rl (65y9liS )b b ooy (ol SlacSeds 4 Jb ) .l ails (65,58 5o 6yl i8alo pu
Mg gyl e b ey sl (o S leyw coolin ol 4l ATl 1 e 1 (ol 0)93 5)) £p5 sike
Pyt B &b g ey 3 E S e e )l €5 SlyS L9y (o

Gl ey gladle b 5 ol & amd e i ol I3k

NARDL aJql 5N il -0 Jgua
Table 5- The results of the NARDL primary model
Selected Model: NARDL(1, 2, 0, 0, 0) |
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Variable Coefficient Standard error T statistic  Prob.
iloj ity Sy L ()35 aylopus LI(-1) 0.371 0.104 3.577 0.002
T3k 55 65 Cute Sod SHOCKLNOR_POS -0.667 0.252 -2.646  0.014
Sloj aidy G LIl 5L 5, & cute S SHOCKLNOR_POS(-1) -0.801 0.238 -3.361 0.003
Sloj iy 93 Lokl 5k 5)) £ cute Sss SHOCKLNOR_POS(-2) -0.765 0.298 -2.564  0.017
S5 5L 55 &5 (ke S'gid SHOCKLNOR_NEG 0.699 0.334 2.094 0.047
B L2IBL g LGDP 0.203 0.608 3.625 0.001
Mg L) 330 Sgu0 & 5 LR 0.329 0.145 2.261 0.033
EisliS itk & allas] &M ouile LLOAN 0.951 0.246 3.862 0.001
STk s 50 ¢ LNOR 0.7 0.167 -4.2 00
e 5l Loe C -45.224 9.73 -4.64 00
adj R? F-statistics RESET LM BPG
2. 217 .
0.987 881.08 (0.197) (8.806) (8.28?1)
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The numbers in parentheses are minus one representing a significant level.
Source: Research findings
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Table 6- Wald test result
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Test statistic Value Degree of freedom Prob
t-statistic -2.99 25 0.0062
F-statistic 8.95 (1 25) 0.0062
Chi-square AAY 1 0.0028
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Zero hypothesis: the existence of symmetry (there is no difference between positive and negative shocks)

suios sbaansl, Lo
Source: Research findings

2 Cldidly (650l iz (S wlo (5 sine 5 i
Y Jgis ol .l abls (6,80 (e Sod il pusd GdoolisS
Lo ol pace 0)90 1,0 sdS I s oS cl ] oaimd L
D9 oo Jrdwi dedily 3 e oligS
5 o 3 )lbuel Colps ¢ wlide il (0,8 By gy jelaie &
Gy Sos ons 3,155kl Lol pd dunlie ol 005 35915 A Jods
Sl aS dad o i (aie Sl ol i yeus byssie plo b
98 3 Sod 3L 5 g (Bl palsl Ay

!

oo (s el bL, 55 (F=8.02) oLl guls

S oo 46 ]y 5pslaS i > )l ale e 5 )l glaSTsS

= tie 3l g5y Cite Sad il 55 (1 dalee) Ctendy 4
Lol aldly (g,l38 4o yus

LI =-45.22-0.62LI_, —0.56shockLNOR _POS _, +

(7.88) (0.11) 0.4) (a)
0.69shockLNOR _ NEG
(0.34)
+2.2LGDP -0.95Lloan+0.32LR—0.7LNOR
(0.53) 0.27) (019) (0.2

PSS 0y93 93 9 ()l ()] SS9 35 e oS

3N &P ) pas 8855 5153 LECM (o501 Gaeadly 55 Ste 0UgS (s ol pas Jyaad Condg oy pr g -V Joo>
Table 7- The results of short-term imbalances in the long-run ECM pattern, with taking into account exchange rate
asymmetry
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Variable name Variable coeficient  Standard error T statistic
) Ep Cute Sad &l D(SHOCKLNOR_PQS) -0.667 0.255 -2.613 0.015
Sloj aiy Sy b 5yl 655 Cute Ssd olys D(SHOCKLNOR_POS(-1)) -0.702 0.252 -2.782 0.010
5y B e Sgb Ol D(SHOCKLNOR_POS(-2)) -0.765 0.269 -2.845 0.009
elbel &M oxile LLOAN 0.951 0.122 7.802 0.000
STk 5 5 5 LNOR -0.700 0.098 -7.151 0.000
ECT CointEq(-1)* -0.629 0.083 -7.603 0.000
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Source: Research findings
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Table 8- Standardized results of the NARDL model for examining the nonlinear effects of currency shock and exchange rate
on investment

U 5 B 3yl g o>
Variables Coefficient  Standardized coefficient
e addy Ko b (g ylS ayleyus LI(-1)*** 0.37 0.374
sk ) 25 Cute Sd SHOCKLNOR_POS*** -0.667 -0.147
s loj iy S L j)l £ cute S SHOCKLNOR_POS(-1)***  -0.801 -0.176
s Sloj 4idy 9 b j)) £ Cute S5 SHOCKLNOR_POS(-2)***  -0.765 -0.165
wi )l F 5 ke Sedb SHOCKLNOR_NEG** 0.699 0.160
Sloj addy Kb 3D LalBl sl LGDP*** 2.203 0.309
Mg izl 3y90 gm0 3 LR*** 0.329 0.053
EipshiS i 4 gl Mg oo LLOAN** 0.951 0.183
ST 5L 5 5 & LNOR*** -0.7 -0.392
e 5l Lo ys C -45.2244 -
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Introduction: Developing economies suffer from high degree of macroeconomic uncertainty. Growth,
inflation, real exchange rates and other key macroeconomic variables are much more volatile, and the
consequences of this excess volatility for aggregate performance in several dimensions like growth, investment
and trade, have attracted some attention in recent empirical literature. In the case of investment, this concern has
been renewed by recent theoretical work identifying several channels through which uncertainty can impact
investment, under various assumptions about risk aversion, adjustment costs to investment and other factors.
Iran, has a high degree of uncertainty in the macroeconomic variables. One of the major challenges related to the
management of the foreign exchange market in Iran comes back to agricultural investment. Among different
investments in economic sectors, investment in agricultural sector possesses a special prominence and position
since investment in agricultural sector not only induce the growth of production and employment in this very
sector, but also encourages production and employment growth in other economic sectors. Therefore, identifying
effective factors on investment in agricultural sector and adopting suitable policies for increasing investment,
possesses a supreme prominence. In Iran, the notions of finance and investment have always been facing several

difficulties due to deep independence to oil revenues and instability of its price as well as high risk it involves;
and for this reason, investing in different sectors, including agriculture, has always experienced severe
fluctuations.

Materials and Methods: Data on agricultural investment in Iran were provided by annual statistics from
1978-2016. All of the following data were gathered from the statistical office of the Central Bank of Iran
including Investment in agricultural sector in Rials using a constant price of 2011 = 100, Annual real GDP using
a constant price of 2011 = 100, Short run interest rate on bank facilities and loan, and loans given to agricultural
sector by banks.

NARDL Method When the order of integration is not the same for all variables then we use the lagged
variables as proposed by Pesaran et al. (2001). Imagine two variables and their relation as follow:

yt:ﬂ+xt++ﬂixt7+ut xt:x0+xt++xt7
To check the asymmetries, we have to make a separate series for appreciation and depreciation as proposed
by Bahmani-Oskooee and Soharabian (1992). A series of exchange rate will be divided in its positive

movements or appreciation, as indicated by X.", and negative movements or depreciation, as indicated by X,

t t
and is given as follows: X, = ZAXJ_* = Max(AX;,0), X = ZAX; = Min(AX,0)
= =1

To check the impact of positive and negative movements of one variable on the other variable, Equation

_ +v + -V — +y + -\ -
above will be transformed as: 4 _ﬂo Yt +ﬁ0 Y‘ +h Xt +hA xt

P q
. . ot I
The non-linear ARDL model can be described as follows Y, = Zgont_j + Z(Hj X0, X))+
=t =0

Results and Discussion: In order to study the nonlinear effect of exchange rate and its shock on investment
in agricultural sector, a NARDL model has been used. The results of Ramsey Reset Test show that the model is
well-specified. LM test has been applied to investigate auto correlation. The results of LM test also reveal that
the zero hypothesis is not rejected, and the final model does not have the problem of consistent correlation. The
Breusch-Pagan-Godfrey Test (BPG) has been employed to investigate the phenomenon of heteroskedasticity.
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The results of this test also indicate that for the final model, the zero hypothesis is not rejected, and therefore the
pattern do not have the problem of Heteroskedasticity. Positive shocks of exchange rate have shown a negative
impact on agricultural investment in the current and previous two periods. While negative shocks of exchange
rate have had a positive effect on current investment. NARDL pattern is a method which considers the short-run
dynamics among the variables and estimates the long-run relationships as well. In this pattern first the dynamic
model, then the long-run relation and error correcting pattern are fitted. The results of the Wald test show that the
hypothesis of symmetry between positive and negative shocks is rejected and hence the effect of currency shocks
is asymmetric. In the long run, changes in positive currency shocks have had a negative effect on investment.
Results of F test also approve the long run relation. HO is rejected and the presence of long-run relation is
confirmed. The presence of co-integration among a set of economic variables provides a statistical base for using
the error correction pattern. In the short term, current currency shocks and the previous two period currency
shocks have had a negative and significant impact on agricultural investment. In Short term, changes in negative
shock had no effect on investment. Also, after 1.5 periods, the short-term imbalances are adjusted in the long
run.

Conclusion: This study used a non-linear autoregressive distributed lag (NARDL) model to check an
asymmetrical relationship between Exchange volatilities and agricultural Investment. In current study, the
Hodrick Prescott filter has been used to derive exchange rate volatilities. Results have shown that: 1) there is a
negative and significant relationship between exchange rate shocks and investment in the agricultural sector in
the short and long term. 2) With respect to negative impact of exchange rate on investing in agricultural sector, if
this exchange rate increases remain stable, investment in the agricultural sector would decline very severe. Given
the direct and historical impact of investing in the current period, investment will also be a problem for future
years. Since given loan have had a positive impact on the investment, it is suggested that government increases
these loans and facilities. The purpose of this policy is to prevent current investments decreases. 3) With respect
to negative reaction of investment to US-Dollar-denominated shocks, the decline in US-Dollar dependency and
the use of other high-yielding currencies such as the EURO currencies are appropriate. There are asymmetrical
linkages between these two variables therefore negative exchange rate volatilities have positive effect and
positive exchange rate volatilities have negative and significant effect on agricultural investment. The effect of
negative shocks was less than the positive ones.
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