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ABSTRACT 

This research paper examined the daily exchange rate of the South African (ZAR) and the Nigerian Naira (NGN) which 

starts from 11th March, 2017 and 9th September, 2017 reveals an abrupt change on 4th August, 2017 in further favour 

of the Rand. This change is significant as the pre-intervention series was stationary. The pre-invention series was 

modeled as ARMA (3,12) model using Augmented Dickey Fuller unit root test which was adjusted  to fit the model to 

be stationary. An intervention model was obtained and the post-intervention data closely agreed with the forecast 

data. 
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INTRODUCTION 

Trade relationship between the country South Africa and the country Nigeria is based on the relative 

currencies of the South African Rand (ZAR) and the Nigeria Naira (NGN) in this research paper the 

daily exchange rate shall be modeled by Box Jenkins methods. The particular approach shall be the 

autoregressive integrated moving average (ARIMA) approach proposed by box and Jenkins (1976). This 

study has been on the exchange rates between the South African rand (ZAR) and the Nigeria Naira 

(NGN). For example Aboko and Etuk (2019) conducted a study of the daily exchange rates. They 

observed that, between March and September, the rand was appreciating relatively but gradually. This 

current study is motivated by an observation that there is a sudden jump in the level of the amount 

of Naira per Rand on August 4th 2017 to an even increasing level. This abrupt jump is a source of 

concern, as an attempt is made to propose and fit an intervention model to the data with a view to 

provide a basis for intervening to the economic situation of the country intervention modeling was 

introduced by  Box and Tiao (1975) Ever since it was been successfully applied by many scholars. 

For instance Etuk and Sibeate (2016) conducted a study of the daily exchange rates. They observed 

that between October 2015 and April, the Yen was appreciating relatively. Etuk and Eleki (2007) 

have devised a model for intervention of the NGN against the central franc. An adequate  

representation of the US dollar /NGN exchange rates was given by Mosugu and Anieting 2016) Etuk 

et al., (2019) have filled an adequate  intervention model to daily  Gambian, Dalasi. Nigeria. 

Nigeria Naira exchange rate am et al., (2009) working on a business process activity model and 

performance measurement using a time series ARIMA intervention analysis, they determined the 

intervention effects of business  process by re-engineering on the  performance to some  enterprise . 

Krishnamurthy et al., (1986) studying on the intervention analysis of a field experiment to assess 

the buildup effect of advertising found out that there is an increased in advertising in an immediate 

build-up effect lasting through the purchase order cycle. This is only to maintain a few. 
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MATERIALS AND METHODS 

Data 

The data for this research work are 147 daily Rand-NGN exchange rates from 11th March, 2017 to 9th 

September, 2017 copied from the website www.exchangerates.org.uk/ZAR-NGN-exchange rate-

history.html. These data are read as the amount of Naira in one rand. This website was accessed  for 

this purpose on 10th September,2017.  

 

Intervention Analysis  

A time series {Xt} is said to experience an intervention at time t=T if an event changes the course of 

the time series at that time. The event is called an intervention. The pre—intervention data may he 

modeled by an ARIMA model (Box and Tiao, 1975). Suppose this is an ARIMA (p, d, q) model. That 

means that 

∇dXt = α1∇dXt−1 + α2∇dXt−2 + … + αp∇dXt−p + β1εt−1 + β2εt−2 + … +

βqεt−q (1) 

Or  

𝐴(𝐿)∇dXt =  B(L)εt         (2) 

Where 𝐴(𝐿) = 1 − 𝛼1𝐿 − 𝛼2𝐿2 − … − 𝛼𝑃𝐿𝑃; 𝐵(𝐿) = 1 + 𝛽1𝐿 + 𝛽2𝐿2 + … +

 𝛽𝑞𝐿𝑞; 𝐿𝑘𝑋𝑡 = 𝑋𝑡−𝑘 and  ∇ = 1 − 𝐿 

Therefore from (2) 

𝑋𝑡 =   
𝐵(𝐿)𝜀𝑡

𝐴(𝐿)∇𝑑
          (3) 

On the basis of model (3) forecasts are obtained for the post-intervention period. Suppose these are 

denoted by Ft > T-1. The difference between these forecasts and the original post-intervention 

observations, Zt = Xt – Ft may be modeled as 

Zt  = 
𝑐(1)(1−𝑐(2)(𝑡−𝑇+1)) 

(1−𝑐(2))
         (4) 

For the intervention transfer function (4). The final intervention model is obtained by a 

combination of the noise component (3) and the transfer function (4) to give 

𝑌𝑡 =
𝐵(𝐿)𝜀𝑡

𝐴(𝐿)∇𝑑
+ 

𝑐(1)∗(1−𝑐(2)𝑡−𝑇+1)𝐼𝑡

(1−𝑐(2))
       (5) 

Where It is an indicator variable such that 1, =0,  t < T and It  = 1, otherwise.  

In practice the difference order d is obtained sequentially with d0 initially, lithe realization of the 

time series {Xt} to be analyzed is certified stationary, by for example the Augmented Dickey Fuller 

(ADF) Test, then d=0. Otherwise first order differencing of the realization is done. If the differences 

are declared stationary, then d=1. Otherwise, the process continues until stationary is achieved. 

Next are the autoregressive (AR) and the moving average (MA) orders p and q respectively. They are 

estimated as the cut-off lags. If any, of the partial autocorrelation function (PACF) and the 

http://www.exchangerates.org.uk/ZAR-NGN-exchange%20rate-history.html
http://www.exchangerates.org.uk/ZAR-NGN-exchange%20rate-history.html
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autocorrelation function (ACF) respectively. Then the least squares procedure is used to estimate the 

𝛼’s and the β’s so that model (1) is both stationary and invertible. 

Computer Software  

Eviews 10 was used for all computations in this research work.  

 

Result and Discussion  

The time plot of the data is given below in figure 1 shows intervention at T=141, that is on 4th August 

2017. 

 
Figure 1: Time plot of ZAR/NGN Exchange Rate 

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

seen in the following data.  

  
Figure 2: Time plot of the pre-intervention series  
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Table 1: Unit Root Text for the pre-intervention series.  
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Figure 3: Correlogram of the pre-intervention series  

 

Table 2: An ARIMA (3, 12) model for the pre-intervention series 

 
This shows an ARIMA (3, 12) given by  

Xt = 1.4254Xt-1  – 0.6128Xt-2  + 0.1874Xt – 3 + 1.1170εt – 1 +0.5419εt – 2 +0.7079εt – 11 – 0.5775 εt – 12 + εt 

on which basis we obtain the following forecasts from for the post-intervention data. 
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Table 3: Transfer function 

 
 

Hence, the intervention model is given by; 

𝑌𝑡 =
(1 − 1170𝐵 + 0.5419𝐵2 +  0.7079𝐵11 − 0.5775𝐵12)𝜀𝑡

1 − 14254𝐵 + 0.6128𝐵2 +  0.1874𝐵3

+ 𝐼𝑡  
3.1080 (1 − 0.1911)𝑡−147

(1 − 0.911)
 

𝑊ℎ𝑒𝑟𝑒 𝐼𝑡 = 0, 𝑡 < 147, 𝐼𝑡 = 1, 𝑡 ≥ 148 
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Figure 4: Comparison between the post-intervention data and their intervention forecasts. 

 

CONCLUSION 

An intervention model for the daily exchange rate between South African and Nigerian has been 

examined. Further evidence of its adequacy is on the basis of which there is close agreement between 

the post intervention forecast and the observations in which goodness of fit of the model across the 

entire series could be observed. Intervention can therefore be based on it by policy makers, planners 

and managers.  
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DATA ON SOUTH AFRICAN 

MARCH, 2017 

1 ZAR= 23.7018 NGN  23.8465  24.0131     23.942     24.7547  

24.5427   24.9045      24.8912     24.0716     24.2556     24.2532     

24.4185     25.255        25.3045     25.3085     25. 4214    24.7011    

 24.702        24.2656    22.993        23.4708     

 

APRIL, 2017 

23.4708     23.5857     22.8915     22.9815    22.8687    22.8732 

22. 9819    22. 9825    22.5949    22.8233     22.8872     23.3938 

23.4175     23.5195    23.5289    23.5787     23.669       23.5908 

23.8318     24.0345     23.9172    23.9172    24.1594     24.3869 

23. 9853    23.7188    23.6305     23.629      23. 6237    23.7681 

 

MAY, 2017 

23.5492     23.8868     23.4604    23.2021   23.3659   23.3659 

23.4116     23.1335     23.1521     23.546    23.5951   23. 7439 

23.7439     23.5709     24.5963     24.0614   23.7668  23.8092 

24.1028     23.6935     23.9378     23.7486   24.1943   25.1348 

24.3583    24.5584      24.5621      24.9419    25.0445   24.6481 

23.9868 

 

JUNE, 2017 

24.4448   24.4283   24.4318   24.8244    25.4841   24.5018 

24.4439   24.4284   24.2915  24.2898    24.6364   24.5645 

24.6745   25.709     24.7103  25.3182    25.3104   24.5916 

24.7777   24.8158   24.321    24.3159     24.3233   24.3309 

25.2022    24.0523  27.101    24.1359    24.0143 

 

JULY, 2017 
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24.0146     24.0382    23.8657    23.8568    23.4679     24.7274 

26.1048    23.5249     24.5589    23.4084    23.8288     23.7874 

24.0755    24.0755     24.0801    23.6156    24.3837     27.1174 

23.867      24.3793     24.3701      24.3485   24.2944     24.0763 

24.1721    24.2736     23.5482     23.5471   23.6938     23.6923 

 

AUGUST, 2017 

23.8031     23.8368     23.5397     27.475     27.475     27.3212     

 27.6022     27.5007     27.1538     27.035     26.9673   26.9677 

27.0885    26.5085      27.498       27.494     27.1319   27.5555 

27.5604    27.1284      27.2352     27. 2911   27.6126   27.3427 

27.3211    27.3424     27.3424      27. 5523   27.4856   27.2707 

27.3757     

 

SEPTEMBER, 2017 

27.7879  27.7879   27.6565  


