Statistics and Mathematical Research Journal

ISSN: 2997-6898|

Volume 13 Issue 2, April — June, 2025

Journal Homepage: https://ethanpublication.com/articles/index.php/E33,
Official Journal of Ethan Publication

EXAMINING MEXICAN PESO TO NIGERIAN NAIRA EXCHANGE RATE
DYNAMICS AMID ECONOMIC RECESSIONS IN NIGERIA

Ngozi Uchenna Nwachukwu
Department of Mathematics, Rivers State University of Science and Technology, Port Harcourt, Nigeria

DOI: https://doi.org/10.5281/zenodo.17375977

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 nonmanufacturing 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 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
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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 Arimaintervention 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.

METHODOLOGY

Model Specification

The transfer function-noise model proposed by Box and Tiao (1975) [2] is given as

@ (1)
Ye=c+ srs((BB)) Bolt + Ut

Ue= 25205y ar (2)
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ws(B) = wo+ w1(B) + w1B%+ -+ + wsBs (3)
8.(B) = 1+51(H)+:’5252+-~-+6ﬁ5 s (4)
: T 9B)=(1-61B-62B - -61B) (5)
@B)=(1-Q1B-Q2B2---- - P1BP) (6)
Where,

Y: is the response variable at t, b =delay parameter, ws=impact parameter, §r=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:

[(t0) = {01 iftift #= L0, (Pulse Function) (7)
It(to)= {01 iftift <= ttoo (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 31stin 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.

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 1st January 2016 to 21st June 2016 is given

in Figure 2.
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Figure 2: Time Plot of 2016 Daily MXN/NGN Pre-intervention Exchange Rate

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

Null Hypothesis: MXXHNN has a uanit root
Exogenous: Constant
Lag Length: O (Automiatic - hased an SIC, maxiag-13)

t-Statistic Froo.~
Avgmeanted Dickaey-Fullertest statistic —e eBR0Oa0 Q3793
Test critical value s 19 level ~3.4G8521
596 lavel -=2aeTvez2
10%6 laevel -2 ST7TS737
"MackKinnon (19906) one-sided pvaluos.
Avugrmented Dickey-Fuller Test Equation
Dependant Variable: D(MXMNIMN )
Meaethod Least Squares
Date. OV 7722 Thrme. 123205
Sample (adjusted): 2 173
Inciuded obsarvations: 172 after adjustMmants
Variable CoefMcient Std. Error t-Statistic FProo
M- ) -0 049163 0021553 -2.280980 00236
< O.S523a596 o.2as\ 77 2.2658527 o.oz2a7
R-squarea 0029696 Mean depaendant var -0, 003469
Adjusted R-squared 0023989 S 0D dependent var O.088200
S E ofregres=ion O.o0os7T21s Akaike Info criterion ~-2.020330
Sum squared resid 1.29320806 Schwars critarion ~1.992731
Log likaelinaoo 176.5224 Hannmnan-Quinm critar -2 014461
F-statusuc S5 202868 Durin-Watson =stat 1.83a4151
FProo(F -statistic) oozZ23791

Statistics and Mathematical Research Journal
Page4 |15



Statistics and Mathematical Research Journal

ISSN: 2997-6898|

Volume 13 Issue 2, April — June, 2025

Journal Homepage: https://ethanpublication.com/articles/index.php/E33,

Official Journal of Ethan Publication

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

rNull Hypothesis: DMXMNMN has a unitroot
Exogenous. Constant
Lag Length O (Automatic - based on SIC, Mmaxiag=13)

t-Statistic Prob.~
Avgmented Dickey-Fuller (9 SL statistic 1211423 0.0000
Test critical values: 26 level -3 A68TA49
b% lavel 2878211
1090 laevel -2.575721
"MackKinnon (19946) one-sided pvaluaes
Avugmented Dickey - Fuller Test Eguation
Dependent Variaple: DOOOMXMNMN)
Maethod: Least Squares
Date: O3/ 7/22 Time: 1313
Sample (adjusted): 3 173
Included obsarvations. 171 after adjustments
Variable Coefficiant Std. Error t-Statistic Frobo
DMXrarIc-1) -0.962629 0. 079463 ~-12. 11423 0. 0000
L ~D. 0033239 O ooosvas ~O 491197 06239
R-squarea 0. 464774 Meaan gdependent var 00017642
Acdiusted R-squaraed 0461607 = D dependent var O 120938
S E. ofrogres=ion O.0oss8739 Akalke 1INnfo criterion 1.9946106
SuMm squared resid 1.330798 Schwarz critervion -1.957871
Log likelihoocd 172.5397 Hannan-Quinn criter -1.9792707
F-statistic 146. 7540 Durbin-YWatson stat 1.9360667

Proo(F-staustic) 0. 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

Partial Corralation AC PAC Q-Stat Proo

Autacorralation

1 0035 0035 02142 0643

=2 0.010 -0.011 0.2224 0.890

3 -0.017 -0.016 02809 0964

B3 0.0a22 O.0a3 o.s9re 0.963

S 0046 0043 09757 O 964

= 0072 0075 1.9076 o.92s

7 02174 -0.209 10 242 017S

o 0.055 0069 10,794 o214

9 -0027 -0.040 10.916 o.zZ81
10 o021 o222 10999 0,358
11 -0 104 -0 086 12997 0.294
12 o112 0137 15. 340 0.223
13 0.0o87 O.0a7 16.767 0.210
14 0.078 O.0a0 17.911 o.zZ11
15 0.023 0002 18.015 o262
16 0018 0,010 18 077 0319
17 ~0.012 o.ozZ9 18.103 o.282
18 0136 0109 21716 0.245
19 O.094 O.0an 23.a52 o.z18
20 -0.059 -0.041 24 138 0236
21 0019 0.05a 24 211 o.z2e3
22 -0.123 -0.16S5 27.221 O 2203
23 -0.067 -0.040 28 124 o211
24 0079 o102 29.383 0206
25 -0.066 -0.041 A0 258 o215
26 o128 0076 23.620 0. 145
27 0.006 a.oz22 A s280 0.177
28 0.050 0029 34 155 0.196
29 0076 00322 35.363 0193
30 0.023 ool 35 . 470 02206
31 -0060 -0.062 36 234 0238
22 0. 1563 01946 “41.939 o112
33 0.006 0011 41 947 0137
24 -0.065 -0.078 42,850 o142
25 0133 0050 46,740 0089

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 Variable: Z

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

Date: 03/17/22 Time: 12:36

Sample: 174 244

Included observations: 71

Convergence achieved after 46 iterations

Coefficient covariance computed using outer product of gradients
Z=C(5)y*(1-C(6Yy(T-173)¥(1-C(6))

Coeflficient Std. Error t-Statistic Prob.

c(5) 0.573954 0.067255 8.524017 0.0000

C(6) 0.906137 0.012548 7221473 0.0000
R-squared 0.121051 Mean dependent var 5431232
Adjusted R-squared 0.108312 S.D. dependent var 1.124157
S.E. of regression 1.061533 Akaike info criterion 2.985070
Sum squared resid T7.75283 Schwarz criterion 32.048808
Log likelihcod -103.9700 Hannan-Quinn criter. 2.010417
Durbin-Watson siat 0.099130

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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[ =[7] (MXNNEXPTD-EXPTD)2=3.01231

The null hypothesis, Ho: MXNN (2016 post intervention MVN/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

P2 =3.01231M@M0%.0571-1=90.531

The time plot of the 123 daily Mexican Peso (MXN) to Nigerian Naira (NGN) exchange rates recorded from
1st September to 31st December 2020 is given Figure 5.

20.0 -
w
L
o
S 19.5-
o>
[~
©
S 19.0-
>
5]
&
= 18.5 -
—
=
<
= 180-
=
3
S 17.5 -
N
o
o™

17.0 S L AR A A A R A L e RN RN AR AR AR AR

10 20 30 40 S0 60 70 80 S0 100 110 120
Number of days from 1 September 2020
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
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Table 5: Unit Root Test for the 2020 Daily MXN/NGN Exchange Rate

-Stats=stc Proo.~
Augmented Dickey-Fuller te-al statistic. -1 760550 00 O F71a4aa
Teaest critical valuaes: 1%46 lavel -4 078420
5% lavel -3 467703
1094 level 3160627
"MackKinmon (1996) one-sided p-valuss.
Avugmented Dickey-Fuller Test Equation
Dependent Variable. DVXNNT Y
Method: Least Squaro=s
Date: O3/ 7/22 Time: 1445
Sample (adjusted). 2 80
Included obsarvations 79 aner adjustMmeants
Variaonla CoaefMciaent Sta. Error t-Statistic Prob
PAKINIITET(C-1 ) ~0.08s78s2 O.0asT24a ~1.7TEeOosss o.os=23
= 1 406308 0. 855890 1. 748247 0O 08aAa5
ERTREMND(CT1T) o.001520 0. 0009174 V773719 0.0801
R-sguarea 0.0ago03 Mean depandeaent var covrag2a
Adjusted R-squaread O ozz2981 S D dependent var O 145651
S E ofregres=sion O 1a3aa? Akaike Info criterion -1. 001226
Sum squared resia 1.575221 Schwars criterion -0.911247
Log likaelinocoo 42 S5aga4 Hannan-Quinmn criter -0.985177
F-=tatistic 1.9173a45 Duroin-VWat=zon =tat 2082944
FProo(F-statistic) 0 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 1st September to 19st 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 Proo.~
Avgmenteg Dickey-Fullertest statistic 0. ASST724 Q. 0000
Te=t critical value = 196 lavel ~—2A.8516670C
590 level F2.899115
10%4 laevel -2 5868606
TMacKKIinmon (1996 one-sided p-valua s
AvugmMmentaed Dickaey-Fullar Test Equation
Dependent Variaole: DOMXENMNT )
Meaethod. Least Square:s
Date: O2/17/22 Time: 14: 53
Sample (adjustaed): 3 80
INnciluded observations 78 after adjustMmants
Variaole CoefMicient Sta. Error -Staus=tc Proo
DM TC-1) ~1. 081740 O 114301 D . as5s5T724 O 0000
[ O 018211 O o0O1Ts731 O 9658909 O 3357
R-=guasred O.sSao0s3s Meoan dependant var Q000726
Adiusted R-sguaraocda OoO.534a492 =S D depandant var o.2Z2155328
S E ofregression O 147058 Akaltkea infTo critaerion -0 Q70875
Sum sasquared resia 1. 68643577 Schwarz criterion -0 910247
Log likelihooa 20 856322 Hannan-Quinmn criter -0 94cana
F-=statistic s9 a4v7072 ODuroim-VYWatson =tat 1. 85056a8
Froo(F statistic) O.000000

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

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

Autocorrelation Partial Correlation A PAC Q-Stat Proo
LI = ' ' ' 1 -0.082 -0.082 0.5467 0. 460
(| ' 2 0236 0231 5. 1891 0.075
T @) | ' 3 0104 0146 6.0981 o107
| ' ' 4 0075 0.043 5.5755 0.160
' ! ' 1 5 -0.004 0056 6. 5766 0254
' = ' —j ' 6 -0.749 -0.216 S8.5194 0.202
LI = ' ' = ' 7 -0.077 -0.133 9.0426 0.250
LI = ' ' ' 8 -0.086 -0.02a Q. 7017 0.287

| mom— ' [ ' 2 -0.370 -0.323 22237 0. 00a
' [ ' ' 10 -0.002 -0.010 22237 0014
' ' v 11 -0.024 0.196 222.293 o.oz22
= ' [ — ' 12 -0.258 -0.218 28.634 0004
t | ' ' 13 0.067 o.o21 29.06a 0.006
L = ' ' ' 14 0,083 -0.011 29 748 0.00s
L LI == L 15 0.246 0165 35801 0,002
= ! L = ' 16 -0.142 -0.134 237.843 0.002
B [ == 1 17 0.043 -0.150 32,033 0.00=2
LI~ B L ' 18 0.129 -0.026 39.782 0002
LI ' ' ' 19 -0.034 -0.007 39.903 0.003
LI ' ' ' 20 -0.032 -0.057 40012 0.005
[l AN ' ' 21 0076 -0.045 40,645 0006
' ' ' ' 22 -0.024a 0.04s 40. 708 0.009
L. N2 ' 1 23 0.021 0076 40 818 .02
' ' ' ' 24 -0 065 0005 41.316 0015
' ' ' ' 25 -0.010 -0.187 a41.327 0.021
' ' ' ' 26 0056 -0.01% 41 711 0.026
' ' ' ' 27 -0.168 0.025 45 182 0016
' ' ' ' 28 0056 -O0.111 45 575 0.019
' 1 [ 1 29 0059 -0.1708 46 017 o.o=232
' ' ' ' 30 0045 0096 46.279 0029
' ' ' ' 31 -0.086 0.013 a7 . 267 0.031
' ' ' ' 22 0103 0.097 48.716 0.030

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

Depandant Variaole. DM

Meaethod: ARMA Maxirmumrm Likellhood (OFPG - BHHMH)

Date, O3/ 7/22 Time: 1500

Sample: 2 80

Included obseaervations: 79

Fallure to IMmprove objective (Nnon-zero gradient=s) after 21 iteration:s
Coefficilent covariance computed using outar procduct of gradients

Varianle Coefficient =ta Error t-Statistic Prob
ARCT) “D.7TTez210 01081605 71946206 O 0000
AR(D > -0 220654 0.290696 -0. 759054 0. 4503
ARCT1O) oaczez=2a 0.306945 1.807874 Oo.1360
MACT) 0712425 02375686 2.998848 00037
MACS) ~0. 2095654 oO.367182 ~-0. 5708980 o.s5598
MACIO) 0162646 0. 296043 0549400 0. 5844
SIGMASO O.o0152a85 (S s T e hrg = 3o 4 020822 0. 000"
R-=quaraeag 0272160 Mean depandant var O.07a492a
Adjusted R-squared 0.21T1506 S D dependent var 0. 14565651
S E ofregression 0. 129334 Akaike Iinfo criterion -1. 096678
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Estimated MA process Is noninveartinole
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 postintervention 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

| 0
NN dddddddddd
s.\-\oow-amus:-so‘m“‘“-‘w”g-

NN
W

00000

00000000000

00000000000000

20

O307Oo

1TA0DC
10450
BAGO

00830

OBsS 70
33780
TEAO00
340170

33260
[sislelels}
15090
oS 170
05250
271850
103170
244G0
00000
004830
209850
25470
286580
10970
O5400
oZ2270

03840

P

00000000000000

~
-

| | |

30000000000000

|

00

0000000000

OSGS9
OSO0ss
oz=2751
O3 a
oas32
Oanoas

OoTFTes2

s e
17330
=
10537
D200
Oo7vos
O1T9 7o
O1280
TOS 48
119090
oG 7rso
os127
oszsay
os367
1233
10506
og97an

oS9320
oOTE29
e R

100000000007

Q000
Voo
040
PO~
)
o0a

025909
OBOSa
O7ToO9
DESAS
OS06062
OoZseTs
26098
eSO
15680

000000000

Oaase
22723
OZO0so0
OSa4090
11789
O8sSa0
1T1202
O1689
17694

00

0g0

-
-

os127
oasov
12613

12077
18074
20760
Osasas
1TI1IG90

00000000000¢

LO3IOsS0

N e T Y

- € erTeram—— —
Rooicgunl Piot
' b '
' e '
—— | '
' B
' o~ '
' - '
——_— = '
' T
' gam——g"
L :-._ .
' ) '
' e Y |
' T ———
' @
' > '
' T .
Semc=mm— '
' —l— '
' Spe— WSS, '
= . '
0 ' '
e ]
[R—— '
— '
N TT— '
' i '
— | '
' S —— '
' '}
' e '
' B~
' sl .
A '
' e
— '
' T
' " e
' T
' et
' -~ '
. e .

Forecasts of the difference series are obtained by multiplication of each actual above by -0.7782
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Figure 7: Dfsplay of p-va

intervention.
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

10lag

lue, residual ACF and standardized model adequacy of MXN/NGN with

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.
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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
preintervention 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.
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