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ABSTRACT 

The research work is about an intervention on daily exchange rates of the Kenyan (KEN) Shilling and its Nigeria 

counterpart Naira (NGN) observed on 17th August, 2017. The realization of this time series studies span from 19 th 

March, 2017 to 11th September, 2017. There is an abrupt jump or change in 4th August, 2017 which prompted an 

intervention modelling. The pre-intervention series was adjusted stationary by the Augmented Dickey Fuller test. 

Fitted on it is a series Xt = 0.8633Xt-1 + 0.01367Xt-12 – 0.7480εt-1 + εt. And the estimated residual is the white noise 

process. On the basis of this model, the post intervention forecasts were obtained. The intervention produces closed 

relationship between the post intervention data and their forecast data. 
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INTRODUCTION 

An economic time series of daily exchange rates are frequently affected by policy changes and others 

events that are known to have occurred at a particular point in time. Events of this type, whose 

timing are known, have been termed intervention. Intervention analysis was introduced by BOX 

and TIAO (1975). Ever since it has been widely and extensively applied by scholars in ascertaining 

various degree of any intervention necessary for a time series. Exchange rate which means the 

exchange of one currency for another price for which the currency of a country (Nigeria NGN) can be 

exchange for another country’s currency e.g (Kenyan KEN) is very important in business 

transaction. Considering the daily exchange rate between Kenyan (KEN) and Nigeria (NGN) 

exchange rate from 19th March, 2017 to 11th September, 2017 shows an abrupt rise on 4th August, 2017 

and has not reduced from that day onwards and not even after the Central Bank of Nigeria CBN 

has been pumping dollars into the foreign exchange market as a remedial measure in 2017. It is 

being speculated that this trend is brought about by the current economic recession bedevilling the 

nation’s economy. This is an intervention analysis problem, the intervention being the economic 

recession where the point of intervention being 4th August, 2017. This research work is aimed at 

proposing an intervention model to explain the effect of economic recession on the KEN/NGN 

exchange rates. We shall employ the Box and Tiao (1975) This approach is well tested and 

successfully applied by many scholars. For instance, Appiah and Adetude (2011) conducted a 

research on forecasting exchange rate between Ghana Cedis and the dollar using time series analysis 

for the period of January 1994 to December, 2010. Their finding reveal that the predicted rates were 

consistent with the depreciating trend of the observed series, ARIMA (1, 1, 1) was found to be the best 

model. Etuk and Amadi (2016) working on intervention analysis of daily GDP, used exchange 

rates occasioned by BREXIT observed that the GDP has fallen sharply after relative to the USD. This 

fall is shown to be statistically significant. The pre-intervention series observed follow an ARIMA 
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(1, 1, 0). Etuk and Victor-Edema (2017) conducted on research on intervention modelling of 

monthly EUR – NGN exchange rate due to Nigeria economic recession from 2004 – 2006 reveals a 

series with a slight positive trend up to May, 2016, from 2016 these was an abrupt astronomical 

rise till the end of the year. Roberts et al, (2001) applied randomised intervention analysis to show 

the effect of vegetation availability on a certain group of dragon flies. This is to mention only a few.  

 

Materials and Methods 

Data  

The data for this work is 138 daily KEN – NGN exchange rates from March 19, 2017 to 11th 

September, 2017 from the website www.exchangerates.org.uk/KEN-NGN-exchange-rate-history.html. 

They are to be read as the amounts of NGN in one KEN. The data series is provided in the appendix 

of this work.  

 

Intervention Modelling 

Consider a time series {Xt}. Suppose that is experiences an intervention at time t=T. Box and Tiao 

(1975) propose that the pre-intervention part of the series be modelled by an ARIMA model. Let this 

model be an ARIMA (p, d, q). That is, 

A (L) ∇dXt  = B (L)εt        (1) 

Where A(L) = 1- 𝛼1𝐿 − 𝛼2𝐿2 − … −  𝛼𝑃𝐿𝑃 𝑎𝑛𝑑 𝐵(𝐿) = 1 + 𝛽1𝐿1 + 𝛽2𝐿2 + … +

 𝛽𝑞𝐿𝑞 are the autoregressive (AR) and the moving average (MA) operators respectively. The 

α′sand β′s are constants such that the model (1) is stationary as well as invertible. L is the 

backshit operator defined by LkXt = Xt-k  and the symbol ∇ is the model (1) may be described as an 

autoregressive moving average (ARMA) model of the dth difference {∇dXt} of the time series 

{Xt}.Eventually 

𝑋𝑡 =   
𝐵(𝐿)𝜀𝑡

𝐴(𝐿)∇𝑑
                           (2) 

On the basis of model (1) forecast are obtained for the post-intervention period. Suppose these are Ft, t 

≥ T. Then  

Zt  = 
𝑐(1)(1−𝑐(2)(𝑡−𝑇+1)) 

(1−𝑐(2))
, 𝑡 ≥ 𝑇              (3) 

Give the intervention transfer function  

Hence the overall intervention model is given by 

𝑌𝑡 =
𝐵(𝐿)𝜀𝑡

𝐴(𝐿)∇𝑑
+ 

𝑐(1)∗(1−𝑐(2)𝑡−𝑇+1)𝐼𝑡

(1−𝑐(2))
            (4) 

Where It = 1, t > T and 1 otherwise. 

 

The estimation of model (1) invariably begins with the determination of the orders p, d and q. The 

differencing order is the minimum order of the differencing such that the pre-intervention series is 

stationary. Stationary shall be tested using the Augmented Dickey Fuller (ADF) Test. The AR order p 

and the MA order q may be estimated by the cut-off lags of the partial autocorrelation function 

http://www.exchangerates.org.uk/KEN-NGN-exchange-rate-history.html
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(PACF) and the autocorrelation function (ACF), respectively, of {∇dXt}. The α′sand β′s and c(1) 

and c(2) may be estimated by the least squares technique. 

 

Computer Software 

The computer software used is the statistical and econometric package Eviews 10 

 

Results and Discussion 

The time plot of the data is given below in figure 1 shows intervention at t=138, that is on 4th 

August, 2017. 

 
 

Figure 1: Time Plot of KEN/NGN exchange rate 

The pre-intervention series whose time plot appears below in figure 2 shows a stationary time series 

as seen in the following table 1 

 

 
Figure 2: Time plot pre-intervention series 
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Table 1: Shows the unit root Test for the pre-intervention series 
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Figure 3: Correlelogram of the pre-interventions series 
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Table 2: An ARIMA (12, 12) model for the pre-intervention series 

 
 

So that the pre-intervention series is modelled by Xt = 0.8633Xt-1 + 0.1367Xt-12 – 0.7480𝜀𝑡−1 + 𝜀𝑡 

on the basis of this model forecast and made for the post-intervention series Zt  which are obtained 

and modelled on the basis of (4). 

 

Table 3: Intervention transfer function modelling 

 

Hence, the intervention model is given by Yt = 
(1—0.7480𝐵)𝜀𝑡

1−0.8633−0.1367𝐵2
+

 𝐼𝑡
0.5133+(1−(−0.7018)𝑡−138

1.1018
 

Where 𝐼𝑡 = 0, < 138,         𝐼𝑡 = 1 ≥ 139 
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Figure 4: Comparison between the post-intervention data and their intervention forecasts 

 

CONCLUSION 

It may be concluded that the daily KEN-NGN exchange rates is an intervention model. This model 

may be the basis for an intervention by the relatively ailing economy to salvage the economic.  
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1 KES= 2.9687 NGN    

2.9731    2.9847    2.9813 3.05763.0614     3.0614        

3. 07093.064      3.064   3.07042.9973     3. 0641  

 

APRIL, 2017  

3.0641    3.0705    3.0411   3.03793.0518    3.0504  

3.07073. 062     3. 0057   3.0706    3. 0559     3.0538     

3. 0482   3.04653. 0464   3.0494    3.0464    3.0315 

3.0611   3.0562     3.03723. 0372   3.0372   3. 0693  

3. 03833.0488   3. 0533    3. 061 3. 061   3. 0669  

 

MAY, 2017 

3.0587     3.092      3.0599      3.0731     3.0413     3.0413    3.0521 

3.0545    3.0572    3.0755       3.0581     3.076       3.076      3.0543 

3.1417    3.0493     3.327       3.0898      3.0987   3.0353      3.0616 

3.0445    3.0635    3.1463      3.0494      3.059     3.059        3.0978 

3.1494    3 .1332    3. 04        

  

JUNE, 2017 

3.05     3.027     3.027     3.093     3.1348     3.0374     3.0333      

3.0538     3.041     3.041    3.0783   3.0464  3. 0497    3.1366 

3.0807     3.1339   3.1339    3.0415   3.059   3.132      3.1369 

3.0449     3.0325   3.0325    3.0323   3.1273  3.109     3.3801 

3.0303       3.0293 

 

JULY, 2017 

3.0293     3.0324     3.0437     3.0369    3.0286  3.01998   3.03644 

3.0325     3.01645    3.036     3.0021     3.0454    3.00308   3.0181 

3.0181    3.0181     3.019       2.9476     3.0358    3.0378     3.992 

3.0322     3.0322     3.0344    3.0316     3.0297     3.0037    3.0411 

2.9455     2.9455      3.0039 

 

AUGUST, 2019 

3.036      3.0346     3.0344     3.5507     3.5507     3.5241     3.5752 

3.5387    3.5127    3.5021      3.5014     3.5014     3.5223     3.5303 

3.531      3.4936   3.478       3.5143      3.5143     3.3347     3.4732  

3.497     3.517        3.4982     3.4507      3.4507     3.4472    3.4974     

3.4631   3.4398     3.4596 

 

SEPTEMBER, 2017 



 
 
 
 
 

50| I J S A I R  

 

 International Journal of Science and Advanced Innovative Research  

ISSN:  2536-7315 (Print) 2536-7323 (Online) 

Volume 5, Number 2, June 2020 

http://www.casirmediapublishing.com  

3.4886      3.4886        3.4731      3.475      3.4704     3.4811    

3.4699      3.5144   3.5144     3.5144      3.5144 

 


