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Abstract 
This study aims to know on the variance volatility to exchange rate in Sudan at the period (2007 – 

2018) and estimate the variance of exchange rate in Sudan also, and how to forecasting by exchange 

rate in Sudan by using ARCH and GARCH model, and also we found that the model is not suffering 

from the ARCH effect.The approach using in analysis is ARCH and GARCH models (Volatility 

models or time-varying dynamic time series). 

Moreover, the study depended on the searching of the best model representative to exchange rate 

variable, through the analysis results we found that the best model is ARCH - GARCH (1,1). 
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Introduction 

The exchange rate is an important indicator and a fundamental variable that has a great 

impacton the prosperity of a particular country and, given its great importance, has made 

many Opinions differ on what it is? 

It was considered a link between the open economy and the rest of the world’s economies, 

and also aims to contribute to the achievement of a group of Economic and financial goals 

and do not forget that most modern theories have revealed the extent of the impact of the 

exchange rate on The stability of the economy’s economy, and all countries of the world 

have become searching for a suitable exchange system for their currencies, so some of them 

chose to stay On the fixed exchange system, but not like the dollar exchange system, which 

was like the exchange Some countries have pegged their currencies to a basket made up of 

the currencies of their trading partners or competitors and floated it to the rest of the 

currencies and the few.The rest are from developed countries that left their currencies 

floating in the sea of the international 

 

Economy, lifting their sails against storms and wave. 

Objective of study 

 The aimed from this study to know the variance volatility exchange rate 

volatility in Sudan at the period (2007 – 2018). 

 Estimate the variance of exchange rate in Sudan at the period (2007-

2018). 

 ARCH affects. 

 Forecasting by exchange rate in Sudan by using ARCH. 

 

Methodology 

 Instrument used: collection of data (primary of the sources, secondary of 

the sources). 
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1. Sources of data 

Central Bank of Sudan – Ministry of finance and economic 

planning - Central Bureau of Statistics 

 

 

 

2. Statistical tool used 

• The approach using in analysis is ARCH and 

GARCH models (Volatility models or time-varying 

dynamic time series). 

• The software package used: EVIEWS 1  

• Time series: (2007-2018) 
 

Result and Discussion 
 

 
 

Fig.1: Illustrate the trend of series exchange rate from (2007-2018) 

 

We note that from the above Fig.1 that the series of 

exchange rate at the period form (2007-2018) is non-

stationary(un-constant) or there is high volatility in the 

variable ( exchange rate ) this mean that the expected value 

for error random term it will be greater than or less than 

through different intervals. 
 

Table. 1: Results of AR (1) model for exchange rate at the period from (2007-2018) 
 

 
 

From the table (1) the results estimation of AR (1) which 

made clear the parameter significant ∅1 that the P-value for 

t-test regarding with the estimated parameter was is 

(0.0267) is less than level of significance  
(𝛼 =0.05) this mean that the relation estimated is significant, and 

also the ( 𝑅2 = 0.44) this indicator the model is non-significant. 

Test to ARCH effect  

H_0= there is no ARCH effect  

   H_1= there is ARCH effect 
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Table.2:  results of ARCH test for the variable (exchange rate) 
 

 
 

From table.2 we note that the results of ARCH test the 

value of R-squared is 0.97, while the p-value is (0.0000) 

this value is less than the level significant (𝛼 =0.05) this 

mean reject the null hypotheses (𝐻0) and accept the 

alternative (𝐻1) this mean there is ARCH effect in this 

model. 

 

Diagnostic degree effect of ARCH & GARCH Family 
 

Table.3 Results of diagnostic models for the effect of unconditional variance 
 

Model AIC SC H.Q.C 

ARCH(1) 6.488 6.633 6.397 

ARCH(2) 6.864 7.616 6.699 

GARCH(1) 5.143 5.288 5.052 

GARCH(2) 5.613 5.764 5.447 

GARCH(4) 6.889 6.959 6.420 

ARCH-GARCH (1,4) 6.155 6.438 6.051 

ARCH-GARCH (2,4) 6.344 6.668 6.225 

ARCH-GARCH (3,4) 6.343 6.797 6.299 

ARCH-GARCH (1,3) 5.674 5.917 5.584 

ARCH-GARCH (1,2) 5.531 5.733 5.457 

 

From the above table.3 we note that the best model 

representative effect ARCH by ranking(1) and GARCH by 

ranking (1), so that has been become the model ARCH-

GARCH(1,1) because has been achieved lowest values for 

the three criterions. 

And also the results that appeared in table.4 that regarding 

by the estimations the best model according on the values 

three criterions that all the parameters was significant, 

because the p-value regarding by Z test for each parameter 

the value was below is less than significance level 

(𝛼 =0.05) this mean the all parameters representative 

the,model ARCH-GARCH(1,1) is significant. 

 

Table.4:  Results of estimating the ML (maximum likelihood) diagnostic model 
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The model efficiency test:  

Some properties must be achieved to demonstrate the 

accuracy and efficiency of the choice of the model through 

three tests for the residuals. 

 

I. The residuals series correlation test 

𝐻0 =  𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝑠𝑒𝑟𝑖𝑒𝑠 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑚𝑜𝑑𝑒𝑙  
𝐻1 = 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑚𝑜𝑑𝑒𝑙 

The results that shown in Fig.2 that demonstrated all the 

level of confidence for the series correlation for the values 

of Standard errors within the confines terms, and also the 

all p-value for this correlations is greater than the level of 

significant (𝛼 =0.05) this mean accept the null hypotheses 

this indicator there is no series correlation in this model. It 

is a good adjective of the model and reflects preferential 

potential over other models. 
 

 
 

Fig.2: Results of correlation tests in the residuals for 11 series of time lags 

 

Impact test of ARCH 

 

This test illustrate whether the final model suffers from the 

effect of having a family ARCH in residuals series as 

follow:  

𝐻0 = 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝐴𝑅𝐶𝐻 𝑒𝑓𝑓𝑒𝑐𝑡 

𝐻1 = 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝐴𝑅𝐶𝐻 𝑒𝑓𝑓𝑒𝑐𝑡 
The all results is shown in table.5 that demonstrated the P-

value for OBS R-squared its was (0.567) is greater than the 

level of significant (𝛼 = 0.05) this mean accept for the null 

hypotheses this indicator to there is no ARCH effect at this 

model, It is a good characteristic of the model. 
 

Table.5: The results of ARCH impact test for the residual series of the estimated model 
 

 
 

Conclusions 

From the above results of analysis we note that the all test 

on the time series for the variable exchange rate annually 

its demonstrated that is suffering from high effect to 

heterosckedaciticty, and also demonstrated all the test the 

model ARCH-GARCH(1,1) is best model to forecasting to 
series volatility for exchange rate. And also we note that 

there is no series correlation in this model this good 

characteristic in this model and there is no impact test of 

ARCH family at this model and also this good 
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characteristic, this indicator this model is valid to 

forecasting 
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