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ABSTRACT 

This research work focused on the exchange rates between a developed country (Canada) and a 
developing country (Nigeria) from 1st May to 31st October, 2017 using intervention analysis approach by 
Box and Tiao (1975). The work analyzed the data using Eviews 10 package. A look at the 
pre-intervention series also revealed an upward movement suggesting that the series is not stationary. 
The Augmented Dickey Fuller test value (-2.800661) was greater than critical values at 1% and 5% 
(-3.502238 and -2.892879 respectively) and again, ADF probability value (0.0620) was greater than 
0.05, therefore its non stationarity status was established. The series was differenced to achieve 
stationarity. ADF value showed -11.10760 which is less than the critical values (-3.503049, -2.893230 
and -2.583740) and the probability value showed 0.0001 which is now less than 0.05 implying a 
stationary series adequate for modeling. The correlogram of the stationarized data was plotted and 
ARMA (4, 1) were suggestive. From the suggested ARMA (4, 1) it was clearly seen that only MA (1) had 
a significant probability (i.e, probability less than 0.05). On that basis, MA (1) model was fitted with 
Eviews 10 package and it yielded 𝛁𝛁𝛁𝛁𝛁𝛁  = εt – 0.815930 εt-1. The model can fit the data 
reasonably well and good for forecasting purposes given the ARIMA (0, 1, 1) model  
𝛁𝛁𝛁𝛁𝛁𝛁 = εt – 0.815930 εt-1, its adequacy plot, its forecasting and post intervention 
observation. 
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INTRODUCTION AND LITERATURE REVIEW 

This research work is centered on the intervention of the Canadian Dollar and 

Nigerian Naira exchange rates. By intervention we mean a change to an existing 

believe or lay down rules or data set caused by a particular thing. Put in another way 

an event which happens and change the course of a time series in the process. 

Naira (NGN) is the legal tender of Nigeria. It came into existence on 1st January 1973 

with an initial value of two naira to the British pound sterling. The daily quantities of 

NGN per CAD from 1st May 2017 to 31st October, 2017 are the data for this work. It 
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has been observed that the series moved from a value of 250.573 on the 3rd August, 

2017 to 291.6517 on August 4th, 2017. This informed the choice of 4th August 2017 as 

the point of intervention. This sudden change is attributed to the current depression in 

the economy of Nigeria. The ARIMA/intervention analysis approach of Box and Tiao 

(1975) will be used in this research. 

Box and Tiao (1975) studied the environmental and economical problems using 

intervention analysis. During their studies, they discussed the influence of interrupted 

series (also called intervention) on an independent variable in the presence of noise 

(dependent) structure. Separate equation model were used to denote the likely 

changeable behavior of both the noise and the interventions. Photochemical smog in 

Los Angeles and the other city with variances in the consumer price index were what 

they presented as their final applications. 

Chung. et al. (1993) proposed a model that involves multiplicative aspect of time 

series that will control the random death pattern upon a long term nationwide death in 

U.S.A “before” a velocity range changed (from January 1975 to March 1987). Two 

year “after” information (from April 1987 to December 1989) was therefore employed 

in order to discover the likely influence pattern. Their result based on the interrupted 

series analysis indicated that the speed limit which was increased had significant 

effect on nationwide death rate. 

Yaacob et al. (2011) investigated the impact of integrated operations of the road safety 

commonly called Sikap on accidents occurring on the road of Malaysia using 

intervention analysis by investigating the interrupted impact as it compares ARIMA 

model, thus, to get the optimum model for prediction purposes. The findings revealed 

that there existed chop in the number of mortality that occurred on the road all 

through OPS Sikap II, VI, VIII, XII and XIV but the meaningful decrease was seen 
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after OPS Sikap VII and XIV were enforced with about 1,227 and 1,484 decreases in 

accidents which is in line with the respective interventions.  

Etuk and Nkombou (2014) modeled monthly exchange rates of XAF – Central 

African Franc and the US dollar (USD) by SARIMA techniques. The realization from 

January 1997 to march 2013 referred to as XDER in their work was analyzed. The 

time plot of XDER showed an overall upward secular trend with no obvious regular 

seasonal component. As expected, XDER was shown non stationary. 12-monthly 

seasonal differencing upon XDER yielded SDXDER which showed an overall 

horizontal trend, yet with no definite seasonal movement. When tested, the ADF test 

certified SDXDER as stationary. Its correlogram suggested an ARMA (1,5) model fit. 

A non seasonal differencing of XDXDER yielded the series DSDXDER which 

exhibited an overall horizontal trend. No seasonal components were discernible from 

the visual inspection of its time plot. However, its correlogram had a significant spike 

although negative at lag 12, comparable peak at lags 11 and 13, an indication of a 12 

month seasonal moving average components of order one. They proposed and fitted 

two SARIMA models (1, 0, 5) × (0, 1, 0)12 and (0, 1, 1)  (0, 1, 1)12 and they 

concluded that SARIMA (0, 1, 1)  (0, 1, 1)12 was more adequate. 

MATERIALS AND METHOD 

Data: 

This work is purely restricted to analysis of daily CAD/NGN exchange rates from 1st 

May 2017 to 31st October, 2017. 

The data is extracted from www.exchangerates.org.uk/CHFNGN- exchange 
rate=history.html accessed 28th September, 2019. 
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The ARIMA Model and Intervention Analysis 

The intervention analysis developed by Box-Tiao in 1975 has been very powerful in 

studying intervention cases. Here the work will outline few assumptions of intervention 

analysis that will guide us in our subsequent analysis in chapter four. 

The general intervention model combined with ARIMA becomes; 

Xt – μ = zt + Θ(B) Φ(B)wt              (3.11)   

Let’s assume that the model for the ARIMA for Xt series when intervention is not 

involved. 

Xt – μ = Θ(B) Φ(B)wt                (3.12) 

If Zt = 0 or Zt ≠ 0 after time Tt, 

where, 

Tt is the time of the intervention, 

Computer Software 

The work analyzed the data using Eviews 10 package. 

RESULT AND DISCUSSION 

The plot of their exchange rates data  from 1st May to 31st October 2017 of a 

developed country (Canada) and a developing country (Nigeria) showed  an upward 

movement was seen in Fig. 4.1 until around 4th August, 2017 when there was an 

intervention (recession), i.e, the series increased to 291.6517. In Fig. 4.2, non 

stationarity of the data was also backed up by the presence of the upward movement 
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of the pre-intervention series. The test of stationarity for daily Canadian Dollar and 

Nigerian Naira exchange rates as presented in Table 4.1 was done using Augmented 

Dickey Fuller test and the fact that the series was not stationary was established. 

The Augmented Dickey Fuller test value as seen on the table was -2.739529 and the 

probability was 0.0699 and the probability value needs to be less than 0.05. The non 

stationary status of the series was verified. After the 1st difference (which is given by 

Xt -Xt-1 which, if backshift operator is introduced will thus be 𝛁𝛁Xt or (1-B) Xt) the 

series was made stationary. Table 4.2, shows  unit root test of the differenced series. 

ADF value showed -11.10760 which is less than all the critical values; 1% is 

-3.503049, 5% which is -2.893230 and 10% which is -2.583740 and its probability is 

0.0001 which is also less than 0.05, thus the series is now stationary. The correlogram 

was plotted as shown in Fig. 4.5. This correlogram is made up of the ACF and PACF 

plot which usually act as a guide to choosing the model to be fitted in every analysis 

that aims at building or developing a model as in this study.  ARMA (4, 1) was fitted 

as a guess as presented in Table 4.3 and only MA (1) was seen as being significant 

since only its probability value was seen being less than 0.05. On that basis MA (1) 

was concluded as being the best to modeling CAD/NGN exchange rates.  

In Table 4.4, Eviews 10 package presented the output of MA (1) fitted model of daily 

pre-intervention CAD/NGN exchange rates. MA (1) model is given by; 

 𝛁𝛁𝛁𝛁𝛁𝛁 = εt – 0.815930 εt-1. The negative value signifies that there would be a decrease 

in the high value of the exchange rate. 

Table 4.5 presents the output of the transfer function of the Canadian dollar and 

Nigerian Naira exchange rates computed with Eviews 10 package. The transfer 

function values are given thus;  
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Pt =  34.94487[1−(0.001190 )𝑡𝑡−95 ]
0.99881

 ,  t ˃ 95.  

The forecasting was on the basis of the model being adequate, done. Fig.4.6 shows the 

intervention forecast and the post intervention observations plotted together. From the 

graph, it could be seen that the actual observation is not far from the forecast. The 

researcher has accordingly suggested/recommended ways forward to Nigerian 

government in order to come out of recession. 

 

Fig. 4.1: Time plot of CAD/NGN exchange rates from 1st May to 31st October, 2017 

 

Fig 4.2: Pre-intervention Plot of Daily CAD/NGN Exchange Rates 

Table 4.1: ADF test for daily pre-intervention CAD/NGN exchange rates. 
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Fig 4.3: Difference of Pre-intervention Series of daily CAD/NGN Exchange Rates 

 

 

 

Table 4.2; Unit Root Test for difference of the Pre-intervention Series of CAD/NGN 

Exchange Rates 
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Fig. 4.4: Correlogram of Differenced CAD/NGN Exchange Rates 

Table 4.3: Fitted values of ARMA (4, 1) 
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Table 4.4: The Eviews 10 output of Fitted MA (1) Model 
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Fig. 4.5: The Correlogram of the Residuals of the Pre-intervention MA (1) Model 

Table 4.5: The Transfer Function of the CAD/NGN Exchange Rates 
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Fig. 4.6: Post-intervention data and the forecasts of CAD/NGN exchange rates 

The Functional form of the Model is given as:  

CADNGNt(1-L)  = DCADNGNt = -0.81593εt-1 + εt 

CADNGNt = 
L

L t

−
−

1
)81593.01( ε

 

This is the random part of the intervention.  

∴The intervention model is  

Yt  = 
L

tL
−

−
1

)81593.01( ε
+ It*

( )[ ]
99881.0

95t001190.0194487.34 −−

  
 

Where L is the back shift operator and (εt) is the white noise and It = 0 if t 95≤  

                                  =1 if t>95 

CONCLUSION  

 

Given the ARIMA (0, 1, 1) model  𝛁𝛁𝛁𝛁𝛁𝛁 = εt – 0.815930 εt-1, its adequacy plot, its 

forecasting and post intervention observation. The model can be concluded to fit the 

data reasonably well and good for forecasting purposes. 

We recommendations that  Nigerian government should develop more business 

relationship with developed country like USA or Canada just as Canada did, 

government should utilize her natural resources like Canada and actively participate 
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in international trade, they should crave for peace, order and less corrupt 

government as these are part of founding principles of Canadian government.  
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