International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2020): 7.803

Application of Autoregressive Integrated Moving
Average Intervention Model for Corruption Index in
Nigeria

Sadiq Nafisatu®, Nweze N. O.%, Ibrahim Ahmed?®, Mohammed Rilwan*

IStudent Department of Statistics, Nasarawa State University Keffi, Nigeria
nafokikiri[atjgmail.com

2| ecturer Department of Statistics, Nasarawa State University Keffi, Nigeria
obininweze[at]yahoo.com

*Lecturer Department of Statistics, Nasarawa State University Keffi, Nigeria
ibrahimloko75[at]gmail.com

!Student Department of Statistics, Nasarawa State University Keffi, Nigeria
i.am.ridwan.mahmud[at]gmail.com

Abstract: This study attempts an evaluation of the impact of Independent Corrupt Practice Commission (ICPC) on reduction of
corrupt practices and related offences in the country. The study used Autoregressive Integrated Moving Average (ARIMA). However,
the study used the basic pre-estimation tests to take care of the stationarity and cointegration of the series. It was noted that from the
preintervention series, there is slow up and down trend in the series as a result of some components of time series. The series became
stationary after the second difference with statistics values of -3.9754 and probability value of 0.02411 using the Augmented Dickey-
Fuller test type. Our findings reveals that the pre-intervention period could best be modelled with an ARIMA (1,2,0). As a result, the
study recommends that the agency has to increase her manpower to meet up with exponential growth of the population and engage
them in intelligence training that will help them curtail the practicing of corruption and also collaborate with stakeholders,

international communities and some security related NGOs that can aid the realizations of the goals of the agency.
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1. Introduction

Nigeria is Africa's most populated black nation in the world
with the largest economy and oil producer in the continent.
With these records, it is fair to say that Nigeria has been
blessed with many human and natural resources to make it a
tourist nation in the world, but the reverse is the case in
Nigeria, where it suffers from endemic corruption. The lack
of good governance in Nigeria today cannot be given a
second thought for one to liken it to corruption. Many
policies that were established to facilitate the development
of the democratic process failed due to the existing high
level of corruption that has engulfed our political terrain and
the bureaucratic sector.

With the peak of corruption in Nigeria, one will be tempted
to say that it is invented by Nigerians, but that is not true,
because many analysts have blamed our colonial master for
this endemic corruption in Nigeria. The colonizer of Nigeria
left it with an abundance of political, economic, and social
issues that are yet to be resolved.

A common view by Nigerians back then is that the
colonist’s property is not our property, in other words,
looting is not seen as a crime to society, which causes
disregard public property and lack of public trust that we
currently witness in the nation today (History of Nigeria,
Peakng.com).

2. Background

lyanda et al (2016), stated in their work that Nigeria is one
of the most populous nations in Africa with a total number
of 140 million people. More so, the country is rich and
blessed with human and natural resources, billions of dollars
are generated from crude oil yearly, and yet nothing to show
for this huge revenue in terms of infrastructural development
and the living standard of its peoples. This perpetual state of
affairs is indeed attributed to corruption. Furthermore, they
attribute the causes of corruption in Nigeria to be Social-
cultural, Politics, and Economic situations in Nigeria. In
their work, they maintained that corruption has been
responsible for the instability of successive Nigerian
administrations since independence to date, which creates a
very negative image and causes losses of developmental
purposes. Much so, corruption devalues the quality of
human life, robs Nigeria's sectors of revenues, and slows
down administrative processes.

Corruption is an alien, and that African pre-colonial nations
were founded on strong ethical values ensuring social justice
and compliance. Their work on the contrary argues that the
colonial masters imported corruption to Nigeria and Africa
at large, also they conclude that corruption is innate and
deep-seated in Nigeria particularly in the public sector, in
addition, they were able to identify that non-conformity to
religious tenets, values, culture, ethnicity, favoritisms,
nepotism, and weak legal systems as the causes of
corruption (Philips et al, 2014).
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According to Nwaodu et al (2009), stated that corruption is
still subsisted as one of the greatest challenges facing
Nigeria's socio economic life with a high poverty level
despite been a six-position supplier of oil to the whole
world. An attempt by the Federal Government of Nigeria to
eradicate this societal ill led to the establishment of the
Economic and Financial Crimes Commission (EFCC), the
Independent Corrupt Practices Commission (ICPC), and
related Offences among other bodies. They explored the
anti-corruption war using EFCC, and there by discovered
some of this agency has made a successful impact but still
hindered by political, administrative, and judicial
bureaucracy from efficient performance.

Okwuagbala (2020), defines corruption to be the offering of
a bribe to an official so that the truth will be hidden that is,
the embezzlement of public funds for personal use, and any
act that is considered to be criminal according to the law of a
particular society. Corruption is the biggest problem for
every Nigerian, and no citizen can doubt that assertion.
More so critical examination of both small and large sectors
reveals that corrupt practice is everywhere and at every
level.

The intense definition demonstrates that; corruption refers to
a broad range of behavior. Usually as the abuse of public
power for personal gain, and most time corruption equate
with bribery, where an illegal payment is made to a
government official in return for some type of official, state-
sanctioned, authoritative act that has a selective and tangible
impact and that in the absence of the secret payment would
not otherwise have been made, however, he said beyond
bribery corruption also involves kickbacks which operates
much like a bribe, where the illegal money is paid after the
service is rendered and also is extortion where the public
officials threaten to used state power to induce payment of a
bribe.

A survey was made that, bribe payers in Nigeria pay an
average of some six bribes within a year, or roughly one
bribe every two months. Combining the total number of
people who paid a bribe to public officials with the
frequency of those payments, it is estimated that a total of
82.3 million bribes were paid in Nigeria in the 12 months
before the survey. This results in an average of 0.93 bribes
paid per adult, or almost one bribe paid by every adult
Nigerian per year. Some people believe that corruption is a
culture most especially in Nigeria since it is said that culture
is the way of life, therefore they liken it to be a culture since
it’s been practice everywhere and is entrenched in all
segments of the society with many people deeply involved.

According to the research, corruption is a global devil that
has devoured human intelligibility in its social context and
as anti-social behavior and a plague that has eaten so deep
into the entire fabric of the Nigerian society, it confers
undue benefits on few people contrary to legal and moral
norms of the society. Before its contagious and incurable
infection, it undermines authorities’ effort to provide welfare
for all citizens as the resources to do this are in the hands or
at the reach of few people. The work refers to corruption as
a die-hard phenomenon that has caused terrible retrogression
in Nigerian society (lyanda, 2012). Liu (2016), choose a set

of definitions, summarize the quantitative and wealth
indicators of corruption. To him, the factors of corruption
could be classified into three levels such as macro, meso,
and micro. Before now most scholars pay attention to the
macro factors of the corruption between development,
politics and culture compare to others. Meanwhile, the meso
level which is internal system construction is the most
important factor of which many practices of corruption are
experienced. Michael (2015), assesses current literature on
corruption at the oversee development institute (ODI) and
Nils Taxell at U4, with the UK Department for International
Development (DFID). Where they provide key sources of
synthesized knowledge to inform effective anti-corruption
programs and policy development. Alamu (2016), states that
corruption has spread into all spheres of life in Nigeria and
made the unpleasant situation downturn the economy.

Many stakeholders have perpetrated this evil of corruption
by diverting public funds for self-interest. These defective
situations have induced the citizens to cast away moral
values to engage fully in corrupt practices. In a bid to curb
the menace of corruption, the Nigerian government
established anti-corruption agencies to fight corruption, yet
because of the aggravated level of corruption in the country
frustrate the effort of some of these agencies.

ARIMA is the acronym for the autoregressive integrated
moving average. In statistics and econometrics, and in
particular in time series analysis, an autoregressive
integrated moving average (ARIMA) model is a
generalization of an autoregressive moving average
(ARMA) model. These models are fitted to time series data
either to better understand the data or to predict future points
in the series (forecasting). While Intervention analysis or
event study is also a form of dynamic regression used to
assess the impact of a special event on the time series of
interest.

The main focus is to estimate the dynamic effect on the
mean level of the series, but other effects can also be
considered. Given a known intervention, is there evidence
that change in the series of the kind expected occurred, and,
if so, what can be said of the nature and magnitude of the
change?” (Box and Tiao, 1975). Several interventions have
been put in place in preventing corruption in Nigeria. Some
were point or discrete while others were continuous or
permanent interventions.

Some specific interventions put in place in Nigeria in recent
times to fight corruption include the Economic Financial
Crime Commission (EFCC); The agency is to prosecute
high profile offenders and others. Also, the agency has a
program on national television called Eagle Watch which
shows its activities to the public and is legally back up with
the Economic and Financial Crimes Commission
Establishment ACT of 2004 giving it the power to
investigate and prosecute economic and financial crimes.
Public Complaints Commission with the sole mandate of
addressing administrative injustice in the three tiers of
government, but this commission is not known by many
Nigerians. Independent Corrupt Practice Commission
(ICPC) prohibits and prescribes punishment for corrupt
practices and related offenses which is the main intervention
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that is going to be evaluated in this study. The Commission

is backed up with ICPC Act 2000 where the lines of duties

are stated in Section 6 of the Act as follows:

e To receive and investigate complaints from members of
the public on allegations of corrupt practices and
inappropriate cases.

e To examine the practices, systems, and procedures of
public bodies and where such systems aid corruption, to
direct and supervise the review.

e To instruct, advise and assist any officer, agency, or
parastatal on ways by which fraud or corruption may be
eliminated or minimized by them.

e To advise heads of public bodies of any changes in
practice, systems, or procedures compatible with the
effective discharge of the duties of public bodies to
reduce the likelihood or incidence of bribery, corruption,
and related offenses.

e To educate the public on and against bribery, corruption,
and related offenses.

e To enlist and foster public support in combating
corruption.

Objectives

The main objective of the study is to identify the influence
of the ARIMA intervention model in combating the
corruption rate in Nigeria.

Significance

The research work would serve as a manual to our
politicians and stakeholders in making intelligent policy and
decisions about corruption rates, especially in Nigeria. Also,
the information that would be discovered from this work
when put into action will better the management of
corruption, more especially, would help the current
administration in realizing her core mandate of fighting
corruption and also, give a good administrative and
economic benefit of regaining our lost image from the
international society. Finally, anti-corruption would benefit
greatly from accurate forecasts of corruption within a
geographical area. Then it would be possible to target
needed areas with a forecast of corruption increases.

3. Methods

ARIMA Model

A stochastic time-series ARIMA model is employed to
analyze the dynamics of changes, variations, and
interruptions of corruption in Nigeria through time-series
data. The ARIMA model would help to perceive whether the
policy interventions have an impact on the corruption rate in
Nigeria or not. The study used descriptive statistical data
derived from ICPC corruption index records of Nigeria,
from the year 2001 to 2020 and R software packages were
used for the analysis. The autoregressive integrated moving
average which is used for a short-term memory system is
characterized by using the last i values for predicting
univariate time series analysis. In most statistical analyses
the last i are given to predict the actual value at time i + t.
The general expression for the ARIMA process {y} is given
by the equation below

(1-¢,B)V%, = (I -6,B)e, 1)

Were,
(1 — ¢pB)V%y, = ¢, is the autoregressive component
v = (I — 6,B)Ve, is the moving average component

Intervention Model Analysis
As discussed by Box and Tiao (1975), an intervention model
is of the general form:

Y, = V(B)It + Nt (2)
Where
It is an intervention or dummy variable that is defined as:
I, ={1,t=T0,#T 3)

In this instance the intervention input will begin at any point
one chooses to introduce it, for instance, 2009 (t=T) where it
is coded as 1, and remains for just a period in the case of the
pulse function, but remains as 1 for the entire presence of
the intervention exercise in the case of the step function and
is therefore about the ICPC intervention events are
formulated as;
6(L)
O
(4)

Yt=C+Wt11t+

Where

L, = S2 ={1,t = 2009.0, otherwise
c is a constant and
Y; is the level of change concerning gains or losses made in
the value of reduction. The intervention variable I;; is a step
function that will correspond to the ICPC program.

Procedures of Model Development
In general, the model estimation of ARIMA consists of the
following three stages:

Unit root test and identification of the order of difference,
that is d. This preliminary step is essential to stabilize the
time-series data and reduce the residual. The Augmented
Dickey-Fuller (ADF) test is often employed for the analysis
of the unit root, where the null hypothesis is that the input
series has a unit root.

Estimation and diagnosis of the parameters of the transfer
function that is p and g. The autocorrelation function (ACF),
partial autocorrelation function (PACF), and cross
autocorrelation function (CACF) is important to tentatively
estimate the parameters of the transfer function, while
statistical measures naturally provide statistical evidence to
support the determination of an appropriate transfer
function.

Residual/noise diagnostic check. The correlogram of Q-
statistics based on the ACF and PACF of the residual is
generally used for residual analysis.

Types of Intervention Models
An intervention model may be formulated as;

t = (1V_VZL) li_p + N; (5)

Where

I._p1s the intervention indicator variable normally known as
the change agent, scored 0 or 1 for the absence or presence
of the intervention event and the subscript b is a possible
time delay for the impact to take off.

wo is the impact parameter which indicates the magnitude of
the impact, and d represents the decay parameter.
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N, is the noise model. Depending on the situation that
prevails, the response series Y; may not quickly observe the
impact of the intervention event. The b index in bl,_, gives
the number of periods delayed between the onset of a known
intervention and the actual time it is impacting on the
response series Y; . If b is assigned a value of 2, there would
be exactly two time periods of delay between the
intervention event I, and the time it takes for its impact to be
fully realized on the response series Y;.

Two major forms that characterize intervention or
impact assessments

1) Abrupt Permanent and Gradual Permanent effects:

The abrupt onset and permanent duration effects are
popularly called a simple step function. Step functions are
mainly used to model permanent changes in the response
series Y;. A step function with a first-order decay rate may
be written as;

t = (1- 5L)It b + Nt (6)
If after fitting the model above and the denominator reduces

to unity, the model will then be called a simple step function
with a zero-order decay.

Where:
fU) = s = wole_y @)
Also, if there are no time delays (b = 0), then f(I,) =
( )

= wyl;_, and the full model will now be of the form

Y, = wol, + N, (8)
However, the gradual permanent effects are characterized by
slow changes in the level of the series that usually result in a
new permanent level. It is usually model with step function
and first-order decay as shown above, if the index b = 0, the
permanent gradual effect model then becomes

Y, = = 5L)It »+ N 9)

Where -1 <86 <1

2) Abrupt and Gradual Temporary effects
Temporary effects are often model with pulse functions. The
abrupt onset and temporary duration effect are called the
pulse effect, simply model as

Ye =wolp_p, + N; (10)
Where:
I¢_p, is the intervention indicator coded O before the event
and 1 at the onset and b may indicate a possible time delay
between Y; and I,. The gradual temporary effects are often
modeled with pulse functions having first-order decay rates.
It is also formulated as

e m I,(1-L)+ N, (11)
Nature and Sources of the Data

The data for this research work is a time series count data, of
corruption convicts’ cases, from the ICPC headquarter office
Abuja, Nigeria.

Method of Data Analysis
The Data will be analyzed using the ARIMA intervention
time series analysis model for the convict’s corruption cases.

Estimation Techniques
After identifying the order of the tentative model, the
parameters of the model are estimated using the maximum

likelihood estimation to determine the AR and MA
parameters, as well as all other parameters reported in the
study. Three other penalty function statistics namely the
Akaike information criteria (AIC), the Schwarz Bayesian
information criteria as well as the corrected Akaike
information criteria (AIC) are explained in penalizing fitted
models based on the principle of parsimony. These statistics
were one of the various checks used to verify the adequacy
of the chosen models. Comparatively, models with the
smallest AIC and BIC are deemed to have residuals that
resemble a white noise process. Twice the number of
estimated parameters minus two times the log-likelihood
gives the AIC value of a model. The BIC is computed as, -
2In(L) + In(n)k, where L is the likelihood, n denotes the
number of residuals and k is the number of free parameters.
Each parameter estimates report a standard error for that
particular parameter. Using the parameter estimate and its
standard error, a test for statistical significance (t-value) is
then conducted. For statistically significant parameters, the
absolute values of the t ratios are expected to be greater than
1.96 or 2 for the parameters to be maintained in the model
whereas parameters that are not significant are trimmed or
removed from the model.

Justification of the Data Analysis

The ARIMA model was used to analyze the data under the
following:

1) When the univariate data are not stationary

2) When the univariate data are differenced to stationarity.

4. Result and Discussion

The graph in Figure 1 shows clearly that as of 2001 the
corruption rate was at low levels but experience a sharp
increase in 2002 and a decrease in the corruption level in
2003, as of 2004 the corruption level rises and experience a
little drop by the year 2005 and have a drastic drop by 2006,
2007, 2008 but have a sharp rise in 2009 in the country.
Though the sharp decrease and increase in the graph indicate
probably that, there should be some components of seasonal
and irregular components available in the series that made
the series non-stationary.

The graph in Figure 2 displays the autocorrelation function
and partial autocorrelation function of the pre-intervention
series of cases from 2001 to 2009 from where the new
policy on embezzlement of public funds slowly rise and fall.
The ACF shows a sharp spike at lag zero and one that is
showing that there is a relationship within itself and with
other variables and spikes further alternating in sign
resulting in a wavelike form which indicates a non-
stationary time series. While the PACF of the series shows a
significant positive spike at lag one and a non-significant
negative at lag two and continues to alternate negatively,
hence there is no significant relationship between the
corruption cases.

The table 1 showed the test statistics with the probability
values of the augmented dickey fuller test at different lags.
At lag zero, the probability value with the test statistic of -
3.5871shows that the pre-intervention series is not
stationary, also at lag one the probability value of 0.01 with
the test statistics of -6.3405 indicate that the series is

Volume 10 Issue 8, August 2021

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR21812004830

DOI: 10.21275/SR21812004830 737



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2020): 7.803

stationary, and at lag order two, with the probability value of
0.9464 and the test statistics of -0.8247 reject the null
hypothesis, which is greater than the critical value of 0.05.
Hence, it’s obvious that the pre-intervention of the
corruption cases is not stationary, also the ACF and PACF
graph display above also indicate that there is no stationarity
in the pre-intervention cases, and therefore the need to
differentiate the pre-intervention series is necessary before it
can be used.

The unit root and stationarity test for the differenced series
in table 2 tests for stationarity of null hypothesis and
alternative of unit root with the augmented dickey fuller test.
The test statistics of -0.46528 for the first differenced with
P-value 0.9765 at lag order 2 which is greater than the
critical value of 0.05 as in the table above showed that we do
reject the null hypothesis and accept the alternative
hypothesis, and conclude that at the first difference the pre-
intervention of corruption cases is not stationary at the first
difference, while in the test statistics value -3.9754 for the
second difference with P-value of 0.02411 at lag order 1
which is less than the 0.05 confidence interval, indicate that
we accept the null hypothesis and reject the alternative
hypothesis and concluded that the pre-intervention series is
stationary at the second difference, which means our aim is
achieved by the second difference. Therefore, the pattern is
typical to an autoregressive (AR) process of order one. The
identified order of the model is, therefore, ARIMA (1,2,0)
representing AR (1), 1(2), and MA(O0).

From Table 3, the BIC minimum value is reached when m =
2, hence just one breakpoint is determined to correspond to
the years 2005 and 2012. Plotting the original time series
against its structural break and its confidence interval
reveals the actual intervention point.

The fitting of intervention or impact assessment model is
graphed as displayed in Figure 4 of the corruption series and
the dash black line representing the effect of the independent
and corrupt practices commission (ICPC) event. The
independent and corrupt practices commission started
charging more cases of corruption from 2012 and above.

From Table 4, we compare the Akaike Information Criterion
(AIC) of all the possible models and find out a model to fit
the data better than the others, which is the one with the
lowest AIC value. The final model is ARIMA (0, 1, 1).

From the graph in Figure 6, it can be seen that the residuals
of the model are normally distributed.

5. Discussion of Findings

The autoregressive integrated moving average (ARIMA)
intervention model on recorded corruption index in Nigeria
by the ICPC agency was used for this study, the pre-
intervention series of the corruption index showed that the
index is not stationary till after the second difference of the
series. Furthermore, the series exhibits upward and
downward movement. The identified model for the series is
ARIMA (0, 1, 1) for the pre-intervention of the series.
However, after the intervention the series went up indicating
that there is an increase in the corruption index when the
agency intensifies effort as of the year 2012, meaning that
the intervention has a negative effect on the series.

6. Conclusion

Based on our finding, from the pre-intervention series, it
shows that the series is not stationary and becomes
stationary at the second difference. Furthermore, the
stationarity was seen from the ACF and PACF, also, the
augmented dickey fuller test statistic values of -3.9754 with
the probability values of 0.02411 at lag one established it.
More so, we can say confidently that corruption varies at
different time points at different degrees, from the pre-
intervention graph plot. One can further say that the major
the agency introduced as of 2010 is not healthy for the
system which is confirmed to the number of cases recorded
after the intervention period.

The study recommends that the ICPC should sit up in their
operation and must be acquainted with their objectives and
work within their constitutional mandate, which entails
avoiding biases in the discharge of their function, and also
should avoid any external influence that would render the
agency a rubber stamp and therefore losing public trust. The
study also called on the management of the agency to
collaborate with stakeholders, international communities,
and also some security-related NGOs that can aid the
realization of the goals of the agency. In addition, the
agency has to increase its manpower to meet up with the
exponential growth of the population and engage them in
intelligence training that will help them curtail the practice
of corruption.
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Table 1: Unit Root and Stationarity Tests for the pre-intervention series
Test type Test Statistics | Lag Order | P-Values
Augmented Dickey-Fuller Test -3.5871 0 0.05179
Augmented Dickey-Fuller Test -6.3405 1 0.01
Augmented Dickey-Fuller Test -0.8247 2 0.9464
Source: Researcher’s Computation
Table 2: Unit Root and Stationarity Tests for the Differenced Series
Test type Test Statistics | Lag Order | P-Values
Augmented Dickey-Fuller Test -0.46528 1(0) 0.9765
Augmented Dickey-Fuller Test -3.9754 1(1) 0.02411
Table 3: Summary of the Breakpoints at observation number
M 0 1 2 3 4 5
Observation Numbers 2012 2005, 2012|2005, 2008, 2012 2005, 2008, 2012, 2017 | 2005, 2008, 2011, 2014, 2017
RSS 12998.2|14294.2| 2549.6 21724 1804.9 2542.5
BIC 192.3 | 176.1 171.7 174.5 176.8 189.6
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Table 4: Comparison of Different Models
Model Sigma”2 estimated AIC
ARIMA (1, 0, 0) 48.26 894.93
ARIMA (2,0,0) 45.23 888.6
ARIMA (2,1,0) 245.4 1108.67
ARIMA (1,0,1) 46.79 882.62
ARIMA (0,1,1) 46 167.35
ARIMA (1,1,1) 49.74 881.41
ARIMA (1,1,3) 45.68 884.52

Source: Researcher’s Computation
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Appendix A: Dataset of Corruption cases from 2001 to
2020.

Year Number of Cases
2001 4
2002 10
2003 13
2004 13
2005 7
2006 39
2007 48
2008 40
2009 23
2010 36
2011 25
2012 26
2013 60
2014 59
2015 62
2016 68
2017 56
2018 47
2019 102
2020 76

Source: ICPC Report, 2001 — 2020.
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