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ABSTRACT

Modelling the Mexican Peso to the Nigerian Naira exchange rates with the standard Box-Jenkins
ARIMA model in the presence of external events might be misleading and generating forecasts
from such model may be unreliable. This study posits that the exchange rate between Mexican
Peso and Nigerian Naira was exclusively influenced by the economic downturn experienced in
Nigeria during the years 2016 and 2020. Thus, the intervention is described as a step function.
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INTRODUCTION
Background to the Study

Nigeria has had two occurrences of economic recession throughout the preceding five-year period,
specifically in the years 2016 and 2020.The previously mentioned phenomenon has a notable
influence on the evaluation of the Nigerian Naira in comparison to different international
currencies, resulting in considerable fluctuations in its exchange rate. Ngandu (2008) posits that
these oscillations possess the capacity to exert an impact on the expenses incurred in local
production. The impact of Naira volatility on the employment market is a topic explored by Nucci
and Pozzolo (2010). According to Yokoyama et al. (2015), the appreciation of the Naira's value
serves as a catalyst for the creation of domestic job prospects in both the manufacturing and non-
manufacturing sectors. Conversely, proponents claim that the devaluation of the Naira may result
in an increase in the unemployment rate as a consequence of diminished investments in tangible
assets (Belke and Gros, 2001). Hence, the stabilisation of currency rates necessitates the promotion
of investment and the regulation of unemployment levels (Chimnani et al., 2012).

Nigeria’s dependent on revenue generated from oil exports, rendering it susceptible to the
fluctuations and instability inherent in the global oil market. The year 2016 was characterised by
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a notable economic downturn in Nigeria, primarily due to a substantial decrease in oil prices. This
reduction in oil prices resulted in considerable budgetary difficulties and a contraction of the
economy. The economic challenges of Nigeria were further intensified in the year 2020 due to the
impact of the COVID-19 pandemic, which was experienced by numerous countries worldwide.
The outbreak of the pandemic led to a dual impact on society, encompassing both a significant
public health emergency and a notable economic downturn. The implementation of lockdown
measures and different limitations had far-reaching consequences on multiple sectors of the
economy. The Nigerian government has implemented a range of interventions, such as foreign
exchange rate controls, with the aim of achieving economic stabilisation. The examination and
forecasting of currency exchange rates yield valuable insights for making well-informed financial
choices and are crucial in several international financial endeavours, including speculation,
hedging, and capital budgeting (Moosa, 2008). As a result, the modelling and forecasting of
currency exchange rates have emerged as a crucial and significant component of economic policy
formulation (Hina & Qayyum, 2015). The objective of this study is to analyse the effects of the
two Nigerian economic recession on Mexican Pesos to Nigerian Naira exchange rates.

Several studies have investigated the use of intervention analysis and some of the studies include
Inyang et al (2023) who worked on Time Series Intervention Modelling Based on ESM and
ARIMA Models: Daily Pakistan Rupee/Nigerian Naira Exchange Rate. Amadi and Etuk (2023)
studied Modelling Intervention of Columbian Peso to Nigerian Naira Exchange Rates Due to 2016
& 2020 Nigerian Economic Recessions. Moffat and Inyang (2022), investigated the impact of the
Nigerian government amnesty programme (GAP) on her crude oil production. Etuk et al (2022),
investigated the impact of declaration of cooperation (DoC) on the Nigerian crude oil production.
Etuk et al (2021) used Arima-intervention Analysis in modelling Nigerian Automotive Gas Oil
Distribution. Etuk and Amadi (2021) modelled Nigerian Monthly Crude Oil Prices using Arima-
intervention model. Shittu and Inyang (2019) modelled Nigerian monthly crude oil prices using
the ARIMA-Intervention model with a view to comparing the result with that of the intervention
model using lag operator. Wiri and Tuaneh (2019) modelled the Nigerian Crude Oil Prices Using
ARIMA, Pre-intervention and Post-intervention Model. Mosugu and Anieting (2016) employed
intervention analysis as a methodological framework to evaluate the effects of governmental
regime and policy alterations on foreign currency rates within the Nigerian context. Mrinmoy et
al (2014) used time series Intervention Modelling for Modelling and Forecasting Cotton Yield in
India. Jarrett and Kyper (2011), used ARIMA Modelling with Intervention to Forecast and
Analysed Chinese Stock Prices. Roy et al (2009) used ARIMA — Intervention Analysis in
Modelling the Financial Crisis in China’s Manufacturing Industry.Shittu (2009) utilised
intervention analysis as a methodological approach to examine the monthly variations in exchange
rates between the Naira and the US Dollar within the time frame of 1970 to 2004. The researcher
successfully identified various intervention components during the course of their investigation.
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METHODOLOGY

Model Specification
The transfer function-noise model proposed by Box and Tiao (1975) 21 is given as

Y, =c+ (;):T(;)Bblt + U, (1)
U= %at 2
ws(B) = wy + w1(B) + w;B* + -+ + w¢B* (3)
8,(B) = 1+ 6,(B) + 6,B*> + -+ §,B° 4)
6(B)=(1-6,B—6,B%—--—6, BY) (5)
@(B):(1—¢1B_®282—“’_®1BP) (6)
Where,

Y; is the response variable at t, b =delay parameter, ws=impact parameter, &,=slope parameter,
@ =Non-seasonal autoregressive parameter, 8 =Non-seasonal moving average parameter,
a; =White noise, I,= Input function or Indicator variable

Mathematically, there exist two input functions:

to) _ (0ift #tg .

1% = {1 ift = t, (Pulse Function) @)
to) _ (0ift <t .

I = {1 ift > to (Step Function)(8)

Data Description

The dataset comprises daily exchange rates between the Nigerian Naira and the Columbian Peso,
as well as the Mexican Peso, for the periods of January 1st to August 31st in 2016, and September
1st to December 31st in 2020. The exchange rates were obtained from the websites
http://www.exchangerates.org.uk/MXN-NGN-spot-exchange-rates-history. The research was
conducted with EViews statistical software packages.
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RESULTS
Discussion of Results

The time plot of the 244 daily Mexican Peso (MXN) to Nigerian Naira (NGN) exchange rates
recorded in 2016 is given in Figure 1.
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Figure 1: Time Plot of 2016 Daily MXN/NGN Exchange Rate

The time plot in Figure 1 shows a spike at data point 174 which coincided with the intervention
period. The plot also shows that the 2016 daily MXN/NGN exchange rate is non-stationary.

The time plot 173 daily exchange rates of the pre-intervention period that ranges from 1% January
2016 to 21 June 2016 is given in Figure 2.
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Figure 2: Time Plot of 2016 Daily MXN/NGN Pre-intervention Exchange Rate
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The time plot in Figure 2 indicates that the 2016 daily MXN/NGN pre-intervention exchange rate
collected is non-stationary.

Conducting a unit root test on the 2016 daily MXN/NGN pre-intervention exchange rate produced
the result in Table 1.

Table 1: Unit Root Test for2016 Daily MXN/NGN Pre-intervention Exchange Rate

rHNull Hypothesis: MXXMM has a unit root
Exogenous. Constant
Lag Length: O (Automatic - based on S, maxlag=13=23

—-Statistic Frob. =
Augmented Dickev-Fuller test statistic —=.Z2s09g0 . 17a>=
Test critical values=s: 1% lewvel -3 455521
S5%56 lewvel —2.8TFT8212
10%% lewve] —2.85TF5F3T
*MackKlinnmnon (1295 one-sided p-value=._
Augmented Dickey-Fuller Test Egquation
Chependaent Wariable: DM DY
Method: Least Sguares
Crate: O3/ 7Fr22 Time: 1205
Sample (adjusted) 2 173>
Included observation=s: 172 after adjustmeaents
Wariable CoefMicient =td. Error —=Statistic Frobo.
A1 —D. 0491532 o.oO21553= —=2. 2809280 00222
L D 529596 0228177 2. 265527 DO 0247
R-sguared D O0Z2959656 Mean dependeaent wvar —0. 0024259
Adjusted R-sguared D.0Z2Z2929 S. O dependaent war D.oss2280
S E. ofregression D.oOs7Fa215 Akaike inTo criterion —=Z2. 029220
Sum squared resid 1. 292086 Schwarz criterion —1.992731
Log likelinhood A7FE. 5224 Hamnman—Quinnm criter. —Z2. 0142451
F-statistic 5. 202868 Crurgbin—Wwatson stat 1.82824161

Froo(F-statistic) O.0z22791

The probability value of 0.1793 in Table 1 indicates that the null hypothesis that the 2016 daily
MXN/NGN pre-intervention exchange rate contains a unit root should not be rejected.
Differencing the pre intervention series and making a time plot of the differenced series the time
plot in Figure 3 was obtained.
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Figure 3: Time Plot of the Differenced 2016 Daily MXN/NGN Pre-intervention Exchange
Rate

Figure 3 shows that the differenced 2016 daily MXN/NGN pre-intervention exchange rate is
stationary.

The differenced 2016 daily MXN/NGN pre-intervention exchange rate was tested for unit root and
the result in Table 2.

Table 2: Unit Root Test for the Differenced 2016 Daily MXN/NGN Pre-intervention
Exchange Rate

rull Hypothe=sis: DMXMHM hhas a unit root
Exogenous: CTonstant
Lag Length: O (Aautomatic - based on S, max<lag=-13)

tT—-Stati=stic FrobD.*
SAugmented Dickev-Fuller test statistic 12 11422 o000 0
Test critical valus=s: 130 laewvel -2 . 4528749
5% laewvel —=2.a87Fyse=211
10%s laewel 2575791
“fMackinnon (192925 one-sided povalues._
Augmented Diickey-Fuller Test Eqgquation
Chependent Wariable: IR )
Method: Least Sqguares
Crate: O3201 FiZ22 Tirme: 12132
Sample (adjusted): = 173
Included cbservations: 171 after adjustrhments
wWariable Croaefmcient =td. Error —-Statistic Frob.
o RAZ =1 -0.952529 O.07F94532 12114222 O 0000
L —0.002229 o oos a2 —0. 491197 O.5=2=29
R-=sguared O 4547 7 Mean dependent var o001 542
Adjiusted R-sguared O 4651507 =00 dependant wvar O 120922
S.E. ofregression oossTI=za Skaike inTo Ccriterion —1. 994516
Surm sqgquared resid 1. 230798 Schwwarz criteriaon -1 . a85F57F1
Log likelihood AF2. 5297 Hamnman—-Cuinm criter. 1. 979707
F-=tatistic TAG. 7545 CrurgEin-wwat=son =stat 1. 926667

Pro(F-statistic) O 000000
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Since a probability value of 0.000 which less than 0.05 was obtained as shown in Table 4.12, the
differenced 2016 daily MXN/NGN pre-intervention exchange rate is stationary.

The Correlogram of the differenced 2016 daily MXN/NGN pre-intervention exchange rate is given
in Table 4.13.

Table 3: The Correlogram of the Differenced 2016 daily MXN/NGN Pre-intervention
Exchange Rata

Autocorrelation Fartial Correlation o~ P D-Stat Proo
LI | ] T pa -1 0O.035 0O.035 0. 2142 0. 643
1 1 ! 1 =Z —-0.010 -0.011 0. 2324 0. 590
1 1 1 1 2 00177 -0.076 0. 2809 0. 951
1 p LI =1 Lo B S 004z O 5972 0. 9532
LI 5 I L L= 00465 0043 09757 0. 951
g g o 5 —0.072 0075 1. 907G 0. 925
= = FO-0.Z1a -0.2Z209 1022 0175
1 p LI = = o055 O.059 A0 FE4 0. 214
LI | I LI | 9 —-0.0Z27 -0.040 10916 Lo =y |
1 1 ! 1 a0 Lo =y | oO.0zz2 10999 0.25
L] o g o 11 -0 104 -0.086 1= 997 0. 294
LI = ] LI i | = o 112 o137 15. 2340 0. 2273
LI = B L ] 13 o087 0047 16 7F&57F O 210
LI = g 1 007 0. 040 AF.e11 o.zZ11
1 1 1 1 15 -0.023 -0.002 15 015 0. 252
1 1 ! 1 =] O.01= 0010 1. 077 0219
1 1 LI | 17 -0.012 -0.0Z29 1. 103 03582
LI | LI = 1] =] 01365 (o w =] 21. 716 0245
g o LI | 19 -0.094 -0.045 22 452 O 215
g g 20 0059 -0 0241 294 128 0,236
1 1 LI =1 o019 0054 24 211 0,252
o | e 22 0122 0165 =27 221 02032
g g 22 -0.067 -0.040 25 124 o211
LI = LI = 1] b= o079 Loy 29 353 02056
g g 25 —-0.065 0041 0. 253 0215
LI = LI = =25 o 1zZs 0075 =620 0. 145
1 1 1 1 =7 O 00E Lo = 3628 o177
1 p g =28 0050 0039 I3 155 o195
LI = g =9 D075 o032 35.353 o 19>=
1 1 ! 1 20 O.0zZ2z2 0012 35 . 4T6 0226
g L 21 0060 -0.052 352324 0,235
LI LI =22 o162 O.196 41.929 o112
1 1 1 1 23 O 00E Lo iy | 41 947 o137
g g 24 0065 0072 42 2350 o142
— L " 25 —0.122 -0 050 A5 F A0 DO.o0s9

Table 3 shows that the differenced 2016 daily MXN/NGN pre-intervention exchange rate is a
white noise given that F=10.9786. Since the difference 2016 MXN/NGN pre-intervention
exchange rate has been established to be a stationary white noise series. Then the transfer function
of the intervention analysis was obtained as presented above.
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Table 4: The Determination of the Transfer Function of the 2016 MXN/NGN Exchange Rate

Intervention Model

Dependent Wariable: Z

Method: Least Squares (Gauss-MNewton / Marquardt steps)

Crate: 02722 Time: 1336

Sample: 174 244

Included observations: 71

Convergence achieved after 46 iterations

Coefficient covariance computed using outer product of gradients
Z=2E - (T-17F 315 )

Coefficient Std. Error t-Statistic FProb.

05y 0573954 0. 067255 8534017 0O.0000

(5D 0905137 0012548 T2 21473 0O.0000
R-=squared 0.121051 Mean dependent var 5431232
Adjusted R-squared o108312 S 0. dependent var 1. 124157
S E. ofregression 1.0681533 Akaike info criterion 2. 985070
Sum squared resid TT.7THZ283 Schwarz criterion 2042808
Log likelihood =103 9700 Hannan-CQiuinn criter. 2010417
Durbin-Watson stat 0.0991320

The intervention model Z is given in Table 4 where C(5) and C(6) are the coefficients and T is
time after the series started. The model was used to forecast the 2016 post intervention MXN/NGN
daily exchange rates and the forecast values are superimposed on the observed post-intervention
2016 daily MXN/NGN exchange rate as shown in Figure 4.
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Figure 4: Superimposition of the Intervention Forecast of 2016 MXN/NGN

Exchange Rate on the Observed Post-intervention Exchange Rate
The original post-intervention MXN/NGN exchange rate and the corresponding intervention
forecast obtained from the intervention model are given as,
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MXNN — EXPTD)’

syl )
EXPTD

The null hypothesis, Ho: MXNN (2016 post intervention MVVN/NGN exchange rate) and INFL

(intervention forecast) agree (there is no significant change in the mean of the MXN/NGN process
from pre-intervention series to the post-intervention series in 2016) is not rejected since

2% =3.01231< y§ 05,711 =90.531

=3.01231

The time plot of the 123 daily Mexican Peso (MXN) to Nigerian Naira (NGN) exchange rates
recorded from 1 September to 31% December 2020 is given Figure 5.
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Figure 5: Time Plot of 2020 Daily MXN/NGN Exchange Rate

The time plot in Figure 5 suggests that the 2020 daily MXN/NGN exchange rate is a non-stationary
series. The result of a unit root test conducted on the 2020 daily MXN/NGN pre-intervention
exchange rate is given in Table 5.
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Table 5: Unit Root Test for the 2020 Daily MXN/NGN Exchange Rate

T—-Statistic ProQD.*
Sugmented Dickey-Fuller test statistic —1 . Faeoss58 0. 7144
Test critical value=s: 1%5 lewvel -4 0735420
5% lewel —2. 46 F 7032
0% lewvel -2 1608527
*fMackinnon (12925 one-sided p-value=s._
Augmented Dickey-Fuller Test Equation
Dependaent Wariable: DO Y
Method: Least Sqguares
DCrate: O3/ 722 Time: 1445
Sample (adjusted): 2 S0
Included cbhservations: 79 after adjustments
WariabDole Coefficient =td. Error T—=tatistic Pro.
PAZPIP T =T 3 -D.ossyaz2 O 042729 1. FE0ss5= o.o02232
L 1. 4953208 oO.255290 1. FTA4E3247F D.0545
@ TRERND TR D001 5620 O.000O=214 1. 772719 o.o0s01
R-=qguared o048 0323 Mean dependant var O 074924
Adjusted R-sguared o.ozZ2z2as31 =0 dependent wvar O 145551
S E. ofregression O 14232967 Akaike info criterion =1 001225
Sum sqguared resid 1. 5F5=2=21 =Schwarz criterion 0. 911247
Loglikelihood A2 548541 Hamnman—-Cuinmn criter. —-O.955177F
F-statistic 1. 917345 Crurbin—wWatson stat 2082944
Prob{F-statistic) O 154040

The probability value of 0.7144 indicates that indeed the 2020 daily MXN/NGN pre-intervention
exchanged rate collected is non-stationary.
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Figure 6: Time Plot of the Differenced 2020 Daily MXN/NGN Pre-intervention Exchange
Rate

Figure 6 shows the time plot of 80 differenced 2020 daily MXN/NGN pre-intervention exchange
rates recorded within the pre-intervention period 1% September to 19 November 2020. Figure 6
reveals that the 2020 Daily MXN/NGN pre-intervention exchange rate became stationary after
first differencing.
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Table 6: Unit Root Test for the Differenced 2020 Daily MXN/NGN Pre-intervention
Exchange Rate

t—-Statistic Prob =
SAugrmented Dickey-Fuller test statistic —9 455 F F O o000
Test critical values: 1%55 lewel -2 516676
5% lewel —=Z. 8299115
10% lewel -2 5858646
“fackinmnon (1995 one-sided powvaluaes._
SAugrmented Dickey—Fuller Test Eguation
Dependaent wariable: D RMPP T3
Method: Least Squares
Crate: OZ/M1 722 Time: 14532
Sample (adjusted). = S0
Included cobservations: 78 after adjustmeaents
Wariable Coaefficient Std. Error t—-=Statistic Prokb.
AT -1 ) -1 . O=17F420 O 112201 -9 4557 F4 O o000
L= O oOo15211 oo1ae7F3=1 O 92685909 O 3357
R-—=guared O 5405283 FMean dependent var O o000 F25
Adjusted R-sguared O 524492 S0 dependent wvar oO.Z2155=2=
S E. of regression O 127055 Akaike into criterion -0 970575
Summ sqguared resid 1. 6435 T T Schwarz critericn —0. 910247
Log likelihood o . S5c=2 Hammanmn—Cuimnm criter. —0O. 945454
F-=statistic S99 41072 Crurin-Yatson stat 1. 955545

Frob(F-statistic) Lo T o o R o

The probability value of 0.000 obtained in the unit root test as shown in table 6 confirms that the
2020 daily MXN/NGN pre-intervention exchange rate collected became stationary after first
differencing. Again the differenced 2020 daily MXN/NGN pre-intervention exchange rate
produced a white noise fit as shown in Table 7.

Table 7: The Correlogram of the differenced 2020 Daily MXN/NGN Pre-intervention
Exchange Rata

Autocorrelation Partial Correlation LN s P -Stat ProbD
1O 1 1O 1 1 —O.0sZ2 0032 O 54577 O A4a0
LI | L s | = 0226 0.221 5. 1291 0075
LI = LI e ] = O.104 0. 146 5. 0921 0107
1 [ 1 g =1 o075 L0 B 5. 5755 o150
1 1 LI 1 5 —0.004 0056 5. 5756 0. 254
L 1 | — 1 5 —-0.149 -—-0.216 S 5194 0202
L 1 Ly = 1 T 0077 013232 90426 0. 250
O 1 1 1 S —-0.085 —-0.024 Q. FOoO17F 0287

| E— 1 ] 1 O —-O0.2TF0 0223 S 2ET o.oo0s
1 1 1 1 10 —-0.002 —-0.010 22 2327 001
1 1 LI e [} 11 —-0.024 0,196 22 293 o.oz2
| — 1 | m— 1 1= —-0.258 —-0.218 28 5324 Lol B
1 [ 1 1 1= o067 o_o0=1 2O 0G4 O o005
L = 1 1 1 14 —-0.082 -0.011 29 743 0003
LI | o En 15 02465 o165 25.801 o, 002
Ll 1 Ll 1 15 —-0O.14=Z -0.134 SIT. 543 o o2
1 [ 1 O 1 17 O.042 -0 150 28 023 O o002
LI s B LI | 1 1= 0129 -0.026 29782 o, 002
LI | 1 1 1 19 -0.024 -0 007 29.9032 0003
LI | 1 LI 1 20 0032 —-0.057 40 013 o005
1 [ LI | 1 =1 oO.0O7Fvse -0.045 A0 A5 O o005
1 1 g 22 —0.024 0,045 A0 FOS o009
ropoa LI = 2= o021 0076 40.818 o012
LI 1 1 1 24 D065 oO_o00s 41 . 315 o015
1 1 [ — 1 25 0010 —-0.187F A1 2ET o o=1
LI 1 1 1 26 O.055 —-0.015 A1 F11 0026
= 1 rop o 27 0168 0025 45 182 O.016
1 g L 1 =28 o055 0111 45 575 o019
LI 1 1 O 1 Zg9 —Oo.059 -0 108 A O17F o023
LI 1 LI = =20 0045 00965 A5 279 o.0z29
L = 1 1 1 21 -0.086 0013 AT 26T 00321
1 3 1 a 2= o103 Lo I = 48 716 o.o0320

IIARD — International Institute of Academic Research and Development Page 84




International Journal of Applied Science and Mathematical Theory E- ISSN 2489-009X
P-ISSN 2695-1908, Vol. 9 No. 3 2023 www.iiardjournals.org

Having achieved stationarity in the 2020 daily MXN/NGN pre-intervention exchange rate which
have a white noise fit as shown in Table 7. ARMA model were fit to the exchange rates and the
result given in Table 8.

Table 8: ARIMA Models for the Difference 2020 MXN/NGN Pre-intervention Exchange
Rate

Dependent Wariable: DRI A

Method: ARMS Maximuurm Likelihood (OP S - BEHHEHDY

Date: OZ/M17/22 Time: 1500

Sample: 2 20

Included observations: 79

Failure to improve objective (non-zero gradients) after 21 iterations
Coefficient covariance computed using cuter product of gradient=

Wariable Coaefficient =td. Error —-Statistic Frob.
ARCTY —D.FFE210 D 1038165 —F. 124525 (o e ]
AR -0 220654 0. 290596 0. 759054 O 450232
ARC1TO) - 45283234 0. 205945 1. 507874 D 1260
P2 O F 12425 0227566 Z 9938343 O 0o03=27
MACD ) -0 . 209554 D.2E7F 182 0. 5709230 o.5592
FMACTON O 15265646 0. 29504232 0. 549400 O 5844
SIGEMASC D.O015245 D 003 7FTaZ 4 020822 (ol le iy |
R-=guared O.Z2F2160 Mean dependent var O.O014924
Adjusted R-sguared O 211506 S . dependaent var O 145651
= E. ofregres=sion O 1292 =4 Akaike info criterion 1. 0296573
Surm sqguared resid 1. 204259 Schwarz criteriaon -0 886727
Log likelinhood S0 . 21876 Hamnman—-Cuinm criter. 1012565
Durbin-Watson stat 1. FF 1424
Inverted AR Roots B5-_ 301 B5+ 3200 AT T AT T
— 1 1+_90i — 1 1-—_90i —.B5+.67Ii —.B5-.67i
— 95+ 22 —956-_22
Inverted MS Roots B5-.151 BE+._15i0 SO+ 590 SOo-.59i
I [ = B ] I By [ = N | —.55+_F2i —.565-.7F2i

—.95-_27Ii —. 95+ 27
Estirmated MA process is noninvertible

From Table 8, the AR (1) and MA (1) components of the ARIMA model were significant with
probability values 0.000 and 0.0037 respectively. The observed 2020 daily MXN/NGN post-
intervention exchange rate, the fitted values and their corresponding residuals are given in Table
9.
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Table 9: The 2020 Daily MXN/NGN Post-intervention Exchange Rate with the Fitted Values
and Residuals
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Forecasts of the difference series are obtained by multiplication of each actual above by -0.7782
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Figure 7: Display of p-value, residual ACF and standardized model adequacy of MXN/NGN
with intervention.
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The MXN/NGN exchange rate exhibited non-stationarity, as evidenced by the data presented in
Figures 1. The pre-intervention series exhibited non-stationarity, as evidenced by Figures 2 and 5.
The pre-intervention series achieved stationarity using first-order differencing, as illustrated in
Figures 3 and 6. This statement suggests that there is a linear relationship between the exchange
rates of MXN and NGN. The results of the unit roots tests run on the exchange rate series indicate
that the null hypothesis of non-stationarity cannot be rejected, as evidenced by the p-values of
0.1793 and 0.7144, as presented in Tables 1 and 5, respectively. However, the outcomes of the
unit root test performed on the exchange rates after differencing indicate the rejection of the null
hypothesis, suggesting stationarity. This conclusion is supported by the p-values of 0.0000 and
0.000 derived from Tables 2 and 6, respectively.

The residuals of the ARIMA model applied to pre-intervention exchange rates of MXN/NGN
exhibit characteristics of a white noise series, as evidenced by the findings presented in Tables 3
and 7. This finding is consistent with the findings reported by Newaz (2008), Appiah and Adetunde
(2011), Onasanya and Adeniji (2013), and Ajao et al. (2017). The computed coefficients of
covariance for the transfer function of the intervention analysis yielded significant p-values.
Similarly, the intervention analysis of the MXN/NGN exchange rate for 2016 & 2020, the
coefficients had p-values of 0.000 and 0.000, respectively. Model checking, which is often referred
to as diagnostic check or residual analysis, holds significant significance in the process of model
construction. The evaluation of the fitted model's adequacy is determined.

CONCLUSION

However, this study is constrained by its reliance on an intervention model that implies the pre-
intervention exchange rate adheres to an ARIMA model. The non-stationarity of the MXN/NGN
exchange rates, as well as their pre-intervention series, was evident based on the observed data.
However, the exchange rates exhibited stationarity after being differenced for the first time. This
study posits that the exchange rate between the Mexican Peso (MXN) and Nigerian Naira (NGN)
was exclusively influenced by the economic downturn experienced in Nigeria during the years
2016 and 2020. Hence, the intervention is described as a step function.

REFERENCES
Ajao, I. O., Obafemi, O. S and Bolarinwa, I. A (2017). Modelling Dollar-Naira exchange rate
in Nigeria. Nigeria Statistical Society, Edited Conference Proceedings. 1(1):191-198.

Appiah, S.T and Adetunde, I. A (2011). Forecasting Exchange rate between the Ghana Cedi
and the US dollar using time series analysis. Current research journal of economic
theory, 3(2): 76 -83.

Amadi, E. P. and Etuk, E. H. (2023). Modelling Intervention of Columbian Peso to Nigerian Naira

IIARD — International Institute of Academic Research and Development Page 87




International Journal of Applied Science and Mathematical Theory E- ISSN 2489-009X
P-ISSN 2695-1908, Vol. 9 No. 3 2023 www.iiardjournals.org

Exchange Rates Due to 2016 & 2020 Nigerian Economic Recessions. International Journal
of Statistics and Applied Mathematics 2023; 8(6): 14 — 24.

Belke, A and Gros, D (2001). Designing EU — US Atlantic monetary relations: exchange
variability and labour markets, The World Economy, 25 (2001): 789 — 813.

Box, G. E. P. and Jenkins, G. M. (1976). Time Series Analysis, Forecasting and Control, Revised
Edition, Holden — day, San Francisco.

Box, G. E. P. and Tiao, G. C. (1975). Intervention Analysis with Application to Economic and
Environmental Problems. Journal of American Statistical Association, Vol.70, No.349. pp.
70-79.

Chimnani, H., Bhutto, N. A., Butt, F., Shaikh, S. A and Devi, W (2012). Exchange rate and
unemployment. http://umt.edu.pk/icobm2012/pdf/2C-84P.pdf

Etuk, E.H.,Inyang, E. J. and Udoudo, U. P. (2022). Impact of Declaration of Cooperation on the
Nigerian Crude Oil Production. International Journal of Statistics and Applied
Mathematics 2022; 7(2): 165 — 169.

Etuk, E. H., Moffat, I. U. and Agbam, A. S. (2021). Intervention Analysis of Nigerian Automotive
Gas Oil Distribution. Nigerian Journal of Oil and Gas Technology-Vol. 3 No. 2

Etuk, E. H. and Amadi, E. H. (2021). Arima Intervention Analysis of Nigerian Monthly Crude Oil
Prices. Nigerian Journal of Oil and Gas Technology-Vol. 3 No. 1

Hina, H and Qayyum, A (2015). Exchange rate determination and out of sample forecasting:
cointegration analysis, Munich Personal RePEc Archive (MPRA), Paper No. 61997.

Inyang, E. J., Etuk, E. H., Nafo, N. M., and Da-Wariboko, Y. A. Time Series Intervention
Modelling Based on ESM and ARIMA Models: Daily Pakistan Rupee/Nigerian Naira
Exchange Rate. Asian Journal of Probability and Statistics, VVol. 25, No. 3, pp. 1-17, 2023;
Article n0.AJPAS.106693. ISSN: 2582-0230. DOI: 10.9734/AJPAS/2023/v25i3560

Jarrett, J. E. and Kyper, E. (2011). ARIMA Modelling with Intervention to Forecast and Analyze
Chinese Stock Prices. Int. j.eng.bus.manag., Vol. 3, 53 — 58.

Moffat, I. U. and Inyang, E. J. (2022). Impact Assessment of Gap on Nigerian Crude Oil
Production: A Box-Tiao Intervention Approach. Asian Journal of Probability and
Statistics, 17(2), 52 — 60. https://doi.org/10.9734/ajpas/2022/v17i230419

IIARD — International Institute of Academic Research and Development Page 88



http://umt.edu.pk/icobm2012/pdf/2C-84P.pdf
https://doi.org/10.9734/ajpas/2022/v17i230419

International Journal of Applied Science and Mathematical Theory E- ISSN 2489-009X
P-ISSN 2695-1908, Vol. 9 No. 3 2023 www.iiardjournals.org

Moosa, E. A (2008). Forecasting the Chinese Yuan — US Dollar exchange rate under the New
Chinese Exchange Rate Regime, International Journal of Business and Economics, 7
(1): 23 - 35.

Mosugu, J.K and Anieting, A.E (2016). Intervention Analysis of Nigeria’s Foreign Exchange
Rate, Journal of Applied Science and Environmental Management, Vol. 20 (3) 891 —
894

Mrinmoy, R., Ramasubramanian,V., Amrender, K. and Anil, R. (2014). Application of Time
Series Intervention Modelling for Modelling and Forecasting Cotton Yield. Statistics and
Applications. Vol.12. No. 1&2, pp. 61 — 70.

Newaz, M.K (2008) “Comparing the performance of time series models for forecasting
exchange rate”.BRAC university journal Vol no (2),pp. 55-65

Ngandu, S. N (2008). Exchange rates and unemployment, South AfricanJournal of
Economics, 76 (2): 205 — 221.

Nucci, F and Pozzolo A. F (2010). The exchange rate, employment and hours: what firm level
data say, Journal of International Economics, 82 (2): 112 — 123.

Onasanya O. K. and Adeniji, O. E (2013). Forecasting of exchange rate between Naira and
US Dollar using time domain model.International Journal of Development and
Economic Sustainability. Vol. 1, No.1, (2013), pp. 45-55

Roy, C. P. C., Ip, W. H., and Chan, S. L. (2009). An ARIMA — Intervention Analysis Model for
the Financial Crisis in China’s Manufacturing Industry. Intervention Journal of
Engineering Business Management, VVol. 1, No. 1 (2009).

Shittu, O. I and Inyang, E. J. (2019). Statistical Assessment of Government’s Interventions on
Nigerian Crude Oil Prices. A Publication of Professional Statisticians Society of Nigeria,
Proceedings of 3rd International Conference, Vol. 3: 519-524.

Shittu O. I. (2009) Modelling Exchange Rate in Nigeria in the Presence of Financial and Political
Instability: An Intervention Analysis Approach Euro Journals Publishing, Inc.
http://www.eurojournals.com/MEFE.htm

Wiri, L. and Tuaneh, G. L. (2019). Modelling the Nigeria Crude Oil Prices Using ARIMA, Pre-
intervention and Post-intervention Model. Asian Journal of Probability and Statistics. 3(1):
1-12, 2019;Article No. AJPAS.46900

Yokoyamal, 1., Higa, K & Kawaguchi, D (2015). The effect of exchange rate fluctuations on
employment in a segmented labor market, Research Institute of Economy, Trade and
Industry (RIETI)

IIARD — International Institute of Academic Research and Development Page 89



http://www.eurojournals.com/MEFE.htm

