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Background: One of the most fundamental objectives of the macroeconomic 

policies is to realize the relationship between economic growth and inflation. 

According to some monetary policy advisors, inflation reflects erosion in 

consumer’s purchasing power. Inflation as an important economic variable, 

affect the economic growth and its impact on economic growth has been 

proposed in various theories. Agriculture plays an important role in providing 

the food security in Iran. Methods: A Bivariate GARCH model was employed 

to investigate the relationship between inflation uncertainty and agricultural 

growth. Results: The Augmented Dickey Fuller and Phillips Perron tests 

indicated all variables were stationary. Estimated models were utilized to 

generate the conditional variances of inflation and agriculture growth as 

proxies of inflation and growth variability. During the entire period 1990-2012, 

Bivariate Granger Causality test indicated that inflation uncertainty was the 

cause of growth in agriculture. This finding was in line with the hypothesis 

presented by (Logue and Sweeney, 1981). Conclusion: Due to the causality 

relation of inflation uncertainty and growth in agriculture, macro policy 

decision-makers are recommended to consider the price policies for improving 

agricultural production. 
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Introduction 

he effect of inflation on economic 

performance has been an important and 

complex topic in the literature, because if 

systematic inflation has real effects, 

governments can influence economic 

performance through monetary policy. Little 

theoretical consensus exists on the way that 

inflation affects economic performance. Much of 

the empirical literature indicated a negative 

influence of inflation on growth. However, many 

economic theories predict a neutral or even 

positive effect of average inflation on economic 

performance. Apart from the effect of trend 

inflation, inflation uncertainty may also 

influence the output growth. As in the case of 

average inflation, the effect of uncertainty on 

growth can either be positive or negative (Grier 

and Grier, 2006, Olatunji et al., 2012). 
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In discussing the effects of inflation on the 

agricultural sector, it is worth noting that 

agriculture involves a number of interdependent 

activities. In other words, it is highly integrated 

with and affected by the rest of the economy and 

depends on export markets for a large proportion 

of sales and to a lesser extent on imported 

inputs. It is also dependent on resource use and 

institutional peculiarities that influence prices 

and incomes. The modern agricultural sector 

consists of a number of highly specialized 

industries in which goods pass through a number 

of intermediate stages before reaching the final 

consumer. Several industries provide a diversity 

of items including capital equipment (e.g., 

tractors and buildings), material inputs (e.g., 

fertilizer and fuel), and services (e.g., 

accountancy advice and marketing services) for 

farmers' use. These purchased inputs, along with 

land and associated resources, labor, and 

management are combined by farmers to 

produce farm products (e.g., wheat, wool, and 

animals). Farm products pass through a number 

of processes before reaching final consumers in 

the desired form, time, and place (Freebairn, 

1981). 

Some researchers found a positive association 

between this measure of inflation uncertainty 

and US economic performance (Coulson and 

Robins, 1985), while some others found no 

significant relationship in this regard (jansen, 

1989). A negative relationship was reported 

between inflation uncertainty and growth in the 

US (Grier et al., 2004, Grier and Perry, 2000) . 

Bivariate GARCH models were used to 

simultaneously estimate the conditional means, 

variances, and covariance of inflation and output 

growth (Grier et al., 2004, Grier and Perry, 

2000). Some studies found that the effect of 

inflation on output growth varies with the level 

of inflation (Bruno and Easterly, 1995, Burdekin 

et al., 2004, Fischer, 1993, Khan and Ssnhadji, 

2001, Sarel, 1996). A bivariate GARCH model 

of inflation and output growth was also applied 

by some other researchers (Fountas et al., 2002). 

The literature showed that the relationship 

between inflation and growth was different in 

various economies. In Iran, due to the high 

inflation rate, the response of each economic 

sector to this inflation is different. Considering the 

importance of agricultural role in the economy of 

Iran, the effect of inflation on agricultural growth 

was investigated since it consequently affects the 

welfare of the rural population. Therefore, this 

paper for the first time, is modelled inflation 

uncertainty (by using Bivariate GARCH models 

that take in to consideration prices variables 

variance Heteroskedasticity) and investigate the 

effect and the relationship between inflation 

uncertainty and growth volatility in Iranian 

agriculture. The purpose of this study is to 

determine the direction and the amount of 

impression between these two macro-economic 

variables which could be a good fingerpost and 

guideline for policy makers. 

 

Material and Methods 

Data on inflation and agricultural growth of Iran 

during 1990-2016 provided from the Statistical 

Office, Central Bank of Iran: 

 Producer price index(PPI) in Iran in constant 

price 2011 = 100 

 Agricultural value added in Billion Rials in 

constant price 2011 = 100 

 

Economic Theory: Various economic theories 

make predictions about the association between 

the inflation volatilities and output on the one 

hand and the effects of these uncertainties on 

levels of the respective variables on the other 

hand. For example, a trade-of exists between the 

nominal uncertainty inflation and real output 

variability (Fuhrer, 1997). Models with a stable 

inflation-unemployment trade-of imply a 

positive relationship between nominal and real 

uncertainty (Logue and Sweeney, 1981). 

Another significant contribution concerning the 

relationship between inflation and inflation 

uncertainty was provided by other researchers 

(Pourgerami and Maskus, 1987). They 

demonstrated a negative relationship between 

inflation and inflation uncertainty by rejecting 
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the harmful effect of high inflation on 

predictability of prices. Against the Friedman-

Ball Hypothesis, they argued that higher 

inflation led economic agents to invest more in 

generating accurate predictions, which reduced 

their prediction error. In the literature, the 

mechanism of relationship from higher inflation 

rate to lower inflation uncertainty was called 

“Pourgerami and Maskus Hypothesis"  (Karahan, 

2012). The aggregate supply-aggregate demand 

(AS-AD) framework also postulated a positive 

relationship between inflation and growth; increase 

of growth increased inflation. In the 1970s, 

however, the concept of stagflation gained 

prominence and the validity of the positive 

relationship was questioned. 

Method description: This paper employed 

bivariate GARCH models to estimate the 

conditional means of inflation and agricultural 

growth. In these models, t and ty denote the 

inflation rate and real output growth, respectively. 

The residual vector t is defined as  

( , )t t yt     

 

Regarding t , we assume that it is conditionally 

normal with mean vector 0 and variance  

covariance matrix tH . In which, vech

( , , )t t y ytVech H h h h 
 . That is, 

(  |    )    (    )  where, 1t   is the 

information set up to time t −1. In our empirical 

study, we estimate several bivariate GARCH 

specifications for inflation and output growth. The 

BEKK representation for tH is parameterized as 

what has done with (Fountas and Karanasos,  

2006). 

Following Engle & Kroner, the GARCH BEKK 

model is derived as follows: 

First, by defining the vector of residuals as εt 

and the information set at time t-1 as ωt-1, we can 

assume (  |    )    (    )  In other words, this 

means that the residuals were distributed 

conditionally normal with mean of zero and 

variance (covariance) matrix Ht.  

Under these assumptions, the conditional 

variance-covariance matrix for GARCH BEKK (p, 

q) can be written as 

 

        ∑            
   

  
    ∑          

  
      

(1) 

 

In the case of BEKK GARCH (1, 1), this can 

also be written as 

        [
      

      
]
 

          
   [

      

      
]  

 [
      

      
]       [

      

      
]
 

    (2) 

The most important feature of the GARCH 

BEKK specification is the non-negativity of 

conditional variance-covariance matrix. This is 

guaranteed by the pairing of each matrix (A, B, 

and C) with their transpose.  

Agricultural value added trend: Figure 1 

shows that agricultural value added relatively 

increased during 2004-2016. The reasons for this 

would be increasing demand for food due to 

population growth so, food supply and 

production increased. However, in 2008, due to 

lower investment and inappropriate weather 

condition, a reduction occurred in agriculture 

value added.  

Figure 2 shows the relationship between PPI 

and agricultural value added (AVA). This figure 

illustrates a positive but nonlinear relationship 

between these two variables. 

Results  

In our empirical analysis, we used PPI and 

AVA as proxies for the price level and output, 

respectively. The data had annual frequency and 

ranged from 1990 to 2012.  Inflation was 

measured by the difference of the log PPI, and 

agricultural output growth was measured by the 

difference in the log of the AVA. 

First, we tested whether the time series 

variables were stationary I (1) or not. We 

considered 2 different tests: first, the Augmented 

Dickey Fuller (ADF) test with the lag length 
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determined by the AIC criterion and second, the 

Phillips–Perron test. These tests were non-

stationary as their null hypothesis. Table 1 

presents the results of stationary tests for 

inflation and Agricultural output growth. 

Considering the inflation and agricultural output 

growth, the null hypothesis of a unit root was 

reject at the 0.1 level using the ADF test and 

Phillips–Perron test. Thus, we concluded that the 

inflation rate and agricultural growth were 

stationary.  

Equations 3 and 4 report estimated of the 

Bivariate GARCH model. The conditional 

variance equation for inflation and agricultural 

output were also reported. The GARCH 

parameters were significant at the 0.01 level. 

The sum of the parameters (

11 11 11 0.9C A B   ) was 0.9 in Equation 3 

(Hppi) and also this sum is equal to 1 in 

Equation 4 (Hava) which showed that this 

regression was real. In other words, the past 

information remained important for the 

predictions of the conditional variances for long 

horizons with regard to the output growth. 

 

 

 

                (3) 

1 2

2

1 1

( 1) ( 1)

(1.34) (0.12) (0.02)

(0.0008) (0.4) (0.5)

( ) 7.15 0.64 0.07

0.00004 0.1 0.9

( , ) 0.000006 0.17

1.17 ( , )
( 1)

DLOG ava LOGava LOGppi

Hava H ava

COV ppi ava ppi ava

COV ppi ava



 

 

 

 

  

  

  




      (4) 

 

Results of Equation 3 indicated inflation 

uncertainty with one lag has a positive and 

significant impact on its current variable (0.8). 

The covariance coefficient in Equation 4 (1.17) 

was positive which showed that inflation 

uncertainty had a positive impact on output 

growth (Logue and Sweeney, 1981). This result 

is in line with the results of other researchers 

(Pishbahar et al., 2015) reporting a positive 

relationship between Iran's inflation and 

agricultural output growth.  

Next, we reported the results of Granger-

causality tests to provide some statistical 

evidence on the nature of the relationship 

between inflation uncertainty and output growth. 

Table 2 presented the F statistics of Granger-

causality tests. The first row in Table 2 

considered the granger causality from inflation 

and agricultural output growth to uncertainty 

inflation and agricultural output growth.  

 

  

1 1

2

1 1

(0.15) (0.03) (0.3)

(0.0003) (0.4) (0.11)

( ) 0.32 0.03 0.43

0.0017 0.11 0.8

DLOG ppi LOGppi AR

Hppi H ppi
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Table 1. Economic Hypothesis 

 

Impact of economic growth uncertainty on 

economic growth 

Impact of economic growth on economic  

growth uncertainty 

Positive link Negative link Positive link Negative link 

Black (Black, 

1987)  

(Sandmo, 1970)  

 (Blackburn and 

Pelloni, 2005)  

 (Andreou et al., 

2008) 

 

 (Pindyck, 1990), (Ramey and 

Ramey, 1991), (Blackburn and 

Pelloni, 2005). 

 

Brunner (Brunner, 1993), 

(Taylor effect). 

(Fountas and Karanasos, 

2006). (2006), (Conrad and 

Karanasos, 2008), to an 

increase in 

inflation uncertainty 

(Friedman, 1977) and via an 

assumed trade-off 

between inflation variability 

and 

output variability (second-

order 

Philipps-curve effect, Taylor 

1979) to a fall in real 

uncertainty 

impact of inflation uncertainty on inflation impact of inflation on inflation uncertainty 

positive link negative link Positive link Negative link 

Cukierman and 

Meltzer (1986) 
Fridman(1977), ball(1992) Fridman(1977), ball(1992) 

(Pourgerami and Maskus, 

1987) 

impact of inflation uncertainty on growth impact of growth  on inflation uncertainty 

positive link negative link Positive link Negative link 

Dostey and 

sarte(2000) 
Fridman(1977) 

Deveraux(1989), (Coulson 

and Robins, 1985) 

(Grier and Perry, 2000),Grier 

et al. (2004) 

impact of growth uncertainty on inflation impact of inflation on growth uncertainty 

positive link negative link Positive link Negative link 

Cukierman and 

Meltzer(1986), 

deveraux(1989) 

(Taylor, 1979)  
 

 (Taylor, 1979) 

impact of growth uncertainty on inflation 

uncertainty 

impact of inflation uncertainty on growth uncertainty 

positive link negative link Positive link Negative link 

Devereux (1989) Fuhrer (1997) Logue-Sweeney (1981) (Fuhrer, 1997) 

 

 

Table 1. Unit root tests 

 

 

Augmented Dickey Fuller 

test statistic  

Phillips Perron 

test statistic  
Critical value

* 

Inflation -2.17 -2.8 -2.1 

Output growth -5.14 -5.3 -2.6 

A constant and 4 lagged difference terms were used for the augmented Dickey–Fuller test. 

*Denotes MacKinnon critical value for rejection of the hypothesis of a unit root at the 10% significance level. 
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Table 2. Bivariate Granger-causality tests between inflation, output growth, inflation uncertainty, and output growth 

uncertainty 

 

H0 ( )t tPPI H PPI  ( )t tPPI H AVA  ( )t tAVA H AVA  ( )t tAVA H PPI  

F statistic 3.7
* 

0.7 13
* 

2
* 

Probability 0.05 0.5 0.0005 0.16 

Cointegration - + - + 

H0 ( )t tH PPI PPI  ( )t tH PPI AVA  ( )t tH AVA AVA  ( )t tH AVA PPI  

F statistic 0.4 2
* 

1 0.3 

Probability 0.6 0.2 0.3 0.6 

Cointegration - + - + 

Notes: In table 2, PPI with capital alphabet means inflation and AVA in capital alphabet means agricultural growth 

Notes: ( )t tPPI H PPI  inflation does not Granger-cause inflation uncertainty; ( )t tPPI H AVA inflation does not Granger-cause 

output growth uncertainty; ( )t tAVA H AVA  output growth does not Granger-cause output growth uncertainty; ( )t tAVA H PPI

output growth does not Granger-cause inflation uncertainty. 

F statistics are reported. * denote significance at the 0.01 evel. 

 

 

Figure 1. Agricultural value added during 2004-2016 in Billion Rials 

 

 

Figure 2. Relationship between PPI and AVA during 2004-2016 in constant price 2011=100 

 

Discussion 

We found strong evidences that increased 

inflation reduced inflation uncertainty, confirming 

the theoretical predictions of (Pourgerami and 

Maskus, 1987). Furthermore, the null hypothesis of 

"There is not a Granger causality relation from 

output growth to output growth uncertainty" was 

rejected at the 1% level of significance. The 

association between the two variables were 

negative, which is in line with the predictions of 

some other researchers (Fountas and Karanasos, 

2006). The second row in Table 2 provides 
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evidences that inflation uncertainty did not cause 

agricultural output growth, which rejected the null 

hypotheses at the 5% level of significance. Hence, 

our key result was that inflation uncertainty 

increased real agricultural output growth. So, we 

provided strong empirical support for Dostey and 

Sarte hypotheses. In summary, our results showed 

that higher inflation uncertainty and more inflation 

increased agricultural output growth in the 

economy of Iran. 

Therefore, based on equation 4, inflation 

uncertainty significantly increased real out put 

growth to 1.17% in the short run, which provided 

strong empirical support of the reuslts found by 

(Logue and Sweeney, 1981). Iran has a supportive 

economic, in which different sectors are supported 

by government supportive policies. So, during the 

high inflation fluctuations and high price 

fluctuations, people prefer to decrease their savings 

and increase their cash. Since Iran is classified as a 

low income country, households are more intended 

to consume essential goods than luxieries during 

high inflation uncertainity. Therefore, demand for 

eatable goods and agricultural products increases. 

On the one hand, the supply of agriculture sector or 

agriculture products increses and on the other 

hand, the government supports this sector with 

supportive policies for providing food security in 

society. 

Conclusion 

We used a Bivariate GARCH model to obtain 

estimates of inflation uncertainty and examine the 

bidirectional causal relationships between 

inflation uncertainty and real agricultural growth. 

Our evidence supported the conclusion that a 

higher rate of inflation uncertainty Granger 

causality for increase in the agricultural output 

growth. Since one of the main reasons for 

inflation in Iran is liquidity, especially in recent 

years. According to the Engle law, with increase 

in liquidity and cash money available to the 

public, the demand for essential goods and food 

increases in developing countries such as Iran. 

This means high demand for agricultural output. 

However, high inflation uncertainty increased the 

uncertainty in economic society. Therefore, the 

government should support the agricultural sector 

by policies such as guaranteed prices and fixed 

priced to avoid instability food security. In 

inflationary terms, while the economy is 

experiencing high food prices, the government 

would work to increase food supply by increasing 

its support for agriculture. Therefore, the 

opportunity of food accessibility provided for 

everyone. This may be lead to growth of 

agriculture as a provider of food security 
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