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Abstract Review Article
HIV/AIDS remained a chronic viral infection that weakens the immune system, leading to a
variety of health complications and increased susceptibility to other infections and diseases.
This research work is focused on the Statistical analysis of the incidence of the HIV/AIDS
Pandemic in the Dekina Local Government Area of Kogi state (2018 to 2022). The study
employed statistical methods, including the T-test and time series analysis, using independent

sample t-tests and the autoregressive integrated moving average (ARIMA) model. The Article History
analysis was carried out using Excel and R (programming). The ARIMA model (3,1,1) was Received : 10.11.2025
found to be the model that best fit for analysing the trend of HIVV/AIDS cases in Dekina. The Accepted: 25.01.2026

study provided a forecast plot that shows the behaviours of the trend from 2018 to 2022 and

the forecasted years 2023 to 2025. It is observed that the HIVV/AIDS in Dekina shows that

there’s a trend in the data analysed. However, the forecast plot reveals that there is a

downward trend at a point in time. The model diagnosis check shows that the model is

adequate for prediction since the p-value (0.5936) is greater than the level of significance

(0.05). This implies that the model is not statistically significant. This indicates that the model Keywords

is perfectly suited for the analysis, and it is a white noise model. Prevalence Rate,
Time Series Analysis,
Computational Statistics
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1. Introduction

Human Immunodeficiency Virus (HIV)/ Acquired Immune Deficiency Syndrome
(AIDS) is the most unwelcome visitor of the 20th century. It has been disturbing and posing a
great threat to the human race and the world population. HIV/AIDS has grown on an
unprecedented scale in the last three decades since it was first reported in the early 80s, and
now it is considered a global crisis.

The aids pandemic can also be seen as several epidemics of separate subtypes. The major
factors in its spread are sexual transmission and vertical transmission from mother to child at
birth and through breast milk. Despite recent, improved access to antiretroviral treatment and
care in many regions of the world, the aids pandemic claimed an estimated 650,000 (range
510,000- 860,000) lives in 2021, of which an estimated 98,000 (67,000 — 140,000) were
children under 15 years. Globally, an estimated 38.4 million (33.9 - 43.8 million) lived with
HIV in 2021, including 1.7 million children (WHO, 2021).

1.1 What is Aids

Human Immunodeficiency Virus, which causes AIDS, enters the body when a person
comes into contact with an infected person. The three possible routes of transmission are
through intercourse, coming into touch with infected blood, and mother-to-child contact during
pregnancy, childbirth, and breastfeeding.

The HIV is so potent that once it enters the body, it immediately travels to the bloodstream
where it starts to replicate, attacking the immune system and killing cells that protect the body,
leaving the infected (HIV-positive) person more vulnerable to other diseases known as
opportunistic infections that are brought on by microbes and do not affect people whose
immune systems are functioning normally. Some cancerous tumour forms could also develop.

AIDS also has other side effects, like brain tumours and weight loss, brain tumors and
other health problems that, without treatment, can lead to death. This syndrome manifests and
evolves differently from person to person.

1.2 Background to the Study
1.2.1 Origin of Aids

No one knows exactly where the aids virus came from, but many scientists think it
originated in Africa. According to (DR, Beatrice H Hohn), the AIDS virus evolved from a
similar, though harmless, virus found in the African green monkey (chimpanzee). Sometime in
the past, one of the monkey viruses underwent a mutation that enabled it to survive in the human
body. This mutation was passed on to the virus’s “offspring” and eventually, some of the
mutated viruses found their way into the human body. Perhaps as a result of a person being
bitten by eating a monkey. Once inside the human body, the virus may have mutated further
until it becomes the virus known today as the AIDS virus. Regardless of exactly where it
started, AIDS is now a worldwide problem.

1.2.2 Causes of Aids

The virus that causes AIDS, known as HIV, belongs to a class of viruses known as
retroviruses. HIV is actually a family of viruses, not just one. Most nations throughout the world
have HIV-1, whereas West Africa has HIV-2. The body's cellular immune system becomes ill
as a result of HIV. Reduced helper T-cell numbers, which encourage B-cells to produce
antibodies, are a defining feature of the illness. As a result, the body's natural defences against
viral infection are lost.
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1.2.3 Symptoms of Aids

Depending on the disease that the person contracts as a result of the immune system's
decline.

The most frequent signs are:
i. Prolonged diarrhea
ii. Swollen Lymph glands in the neck, armpits or elsewhere
iii. Unexplained weight loss
iv. Persistent dry cough
v. Severe skin rashes which come and go
vi. Night sweat
vii. Extreme tiredness
viii. White patches inside the mouth
ix. Shortness of breath

X. Proneness to different kinds of diseases like tuberculosis, cancer, pneumonia, chest
infection, and Meningitis.

1.2.4 Mode of Spread of Aids
i. Sexual transmission
ii. Use of an infected cutting and piercing object
iii. Mother —to — child transmission
Iv. Unsafe blood transfusion
1.2.5 How to Avoid Aids
I. Avoid casual sex
ii. Use a condom if you must do it
iii. Treat sexually transmitted diseases (STDs) immediately
iv. Use screened blood and blood products
v. Use sterilised equipment
1.2.6 Cure for Aids

There is still no cure or vaccine for aids, despite the numerous claims made regarding its
discovery. Only conditions brought on by AIDS have a treatment that can extend a patient's life
by a year or two. However, they are very pricey. Education and prevention are the best ways
to fight AIDS.

1.3 Aim and Objectives of the Study
1.3.1 Aims:

This study aims to critically assess the impact of HIV/AIDS in the Dekina local
government and the efforts towards reducing it.
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1.3.2 Objectives of the Study

I. To find how the pandemic affects different age classes and the class making the highest
contribution to the measurement response.

i. To determine if the HIVV/AIDS cases occur more in females than in males

iii. To forecast the expected number of HIV/AIDS victims in Dekina in the next three (3)
years.

iv. To make a valid conclusion about HIV/AIDS in the state and a necessary
recommendation on how to avoid the rapid spread of the deadly disease in the community.

1.4 Statement of the Problem

In recent years, the Dekina Local Government Area has experienced an increase in the
incidence of HIV/AIDS cases. This public health issue poses a significant challenge to the
overall well-being and development of the community. Despite efforts made by governmental
and non-governmental organisations to mitigate the spread of the virus, the prevalence
continues to rise. There is a need for increased efforts to raise awareness about HIV/AIDS
prevention, provide access to testing and treatment facilities, and reduce stigma and
discrimination towards infected individuals in the community.

1.5 Significance of the Study

Studying the incidence of the HIVV/AIDS pandemic helps us understand how the virus is
spreading within a population. It provides insights into the patterns, trends, and risk factors
associated with new infections. This information is crucial for designing effective prevention
strategies and targeting interventions to the most vulnerable populations.

1.6 Scope of the Study,

The research involves using statistical tools to study the incidence of the HIV/AIDS
pandemic. This includes analysing data on HIV/AIDS cases, deaths and risk factors such as
age, gender, and mode of transmission.

1.7 Definitions of Terms
1.7.1 Immune

The immune system is a complex network of organs, cells and proteins that defends the
body against infection, whilst protecting the body's own cells. The immune system keeps a
record of every germ (microbe) it has ever defeated so it can recognise and destroy the microbe
quickly if it enters the body again.

1.7.2 Deficiency

Refers to when a certain human biology requirement is insufficient or below what is
necessary for normal bodily functioning. This means that AIDS itself cannot be fought using
the immune system or physical strength that it has.

1.7.3 Syndrome:
This indicates that it manifests itself in various ways and resists immediate eradication.

Full-blown AIDS is the most advanced stage of HIV infection. Between six months and
two years or more pass before the patient passes away.

1.7.4 Persons with AIDS (PWA)

An individual who is infected and showing symptoms of the virus. Although he appears
healthy and normal, he is contagious. Depending on the immune system, the absence of AIDS
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symptoms might last anywhere from three months to fourteen years. The individual is in pain.
The window period is the time between contracting HIV and testing positive for the virus. The
infected person does not test positive right away, but rather after six months.

1.8 Factors Affecting the Spread of HIV/AIDS

i. Cultural factors, including child marriage, widow inheritance, female genital mutilation,
and widespread circumcision.

ii. Economic issues, such as hunger and other prevalent illnesses.

iii. Socio-psychological issues, including the stigmatisation of HIV infection and low
condom use among vulnerable groups.

iv. Gender-related issues, including economic and societal inequalities that make women
more susceptible to infection.

2. Research Methodology

Methodology refers to the systematic and structured approach used in research to collect,
analyse, and interpret data to address a specific research question or objective. It outlines the
steps, procedures, and techniques employed to conduct a study and obtain valid and reliable
results. The methodology section of a research paper or report provides a detailed description
of the methods and techniques used, allowing other researchers to replicate the study or evaluate
its credibility.

2.1 Statistical Tools
21.1T. Test

The t-test is a statistical test used to compare the means of two groups and determine if
there is a statistically significant difference between them. It is commonly used when the data
are normally distributed and the variances of the two groups are assumed to be equal. The t-test
calculates a t-value, which is then compared to a critical value to determine if the difference
between the means is significant or simply due to random chance.

.Hypothesis:

H1; 1, = i, : There is no significant difference between the incidence of HIV/AIDS in
males and females.

HO; 1, # i, : There is a significant difference between the incidence of HIV/AIDS in
males and females.

Taking the level of significance o =0.05
1. Test statistics:

t= 2.1
S, |—4+—
P nl n2
iii.Pooled Variance:
S = (nl _1)812 +(n2 _1)822 22
P n,+n, -2
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iv.Degrees of Freedom
d.f =(n, -1)+(n, -1) 2.3

Where

X, Is the mean of the first sample, x; is the mean of the second sample, ., is the mean
of the first population, g, is the mean of the second population, n, is the size of the first sample,
n, is the second sample, sp is the pooled variance, and d.f is the degree of freedom.

2.1.2 Time Series

A time series refers to a sequence of data points collected and recorded at successive time
intervals. In a time series, each data point is associated with a specific timestamp or time period,
which could be minutes, hours, days, months, or even years, depending on the context and the
frequency of data collection. Time series data often exhibits temporal dependence, meaning
that the value of a data point at a given time is influenced by the values at previous or future
time points. This temporal dependency makes time series analysis distinct from other types of
data analysis. The goal of time series is to understand and model the patterns, trends, and
underlying dynamics present in the data.

2.2 Assumptions of the Time Series Model
2.2.1 Stationary:

Refers to a statistical property of a time series where the mean, variance, and
autocovariance do not change over time. In other words, a stationary time series has a constant
mean and variance, and the relationship between observations at different time points remains
consistent. Stationarity is an important assumption in many time series models and analysis
techniques. It allows for the use of statistical tools that rely on the stability of the underlying
data, such as auto-regressive integrated moving average (ARIMA) models. If a time series is
non-stationary, it may exhibit trends, seasonality, or other patterns that can make it challenging
to analyse and model accurately.

2.2.2 Auto-Correlation Function

Auto-correlation Function (ACF). It is a statistical tool used in time series analysis to
measure the correlation between a time series and its lagged versions. The ACF provides
information about the degree of similarity between a data point and its past observations at
different time lags.

The auto-correlation at lag k (ACF at lag k), denoted as p_x, is calculated as follows:

Cov(X,, X)) _ P(k) 2.4

e Nar(x Var(X) RO)

The ACF is typically plotted as a bar chart or line plot, with the lag (k) on the x-axis and
the auto-correlation coefficient (p_x) on the y-axis. The plot helps to visualise the strength and
direction of the correlation at different lags. The ACF can have values between -1 and 1, where
-1 indicates a perfect negative correlation, 1 indicates a perfect positive correlation, and 0
indicates no correlation. The ACF plot can reveal patterns such as seasonality or periodicity in
the time series data. Peaks or significant values at specific lags may suggest underlying patterns.
Determining model order. In modelling time series data with AR, MA, or ARMA models, the
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ACF can help identify the order of the auto-regressive (p) and moving average (q) components
by analysing the decay of the auto-correlation coefficients. Checking Stationarity: For
stationary time series, the ACF typically decays rapidly to zero. Deviations from this pattern
can indicate non-stationarity in the data. Model diagnostics: After fitting an ARIMA model, the
ACF of the residuals (forecast errors) can be examined to check for any remaining patterns that
might indicate model inadequacy. By analysing the ACF plot, analysts and researchers can gain
insights into the temporal dependencies present in the time series data, which can inform model
selection, forecasting, and interpretation.

2.2.3 Partial Auto-Correlation Function

Partial Auto-correlation Function. It is another statistical tool used in time series analysis
to measure the partial correlation between a time series and its lagged versions, while
controlling for the influence of intermediate lags. The PACF helps identify the direct
relationship between a data point and its past observations at specific lags, excluding the
influence of the intervening lags.

The partial auto-correlation at lag k (PACF at lag k), denoted as ¢_x«, is represented as
follows:

prx = PartialCorrelation(X,, X, | X, 1, X(preerr X 1) 2.5

v AN t—k+1

Where: X, is the value of the time series at time t, X,_, is the value of the time series
attime t —k (lagged version), X, ,, X, ,,...., X, ., are the intermediate lags that are accounted
for in the partial correlation.

The PACF is typically plotted as a bar chart or line plot, with the lag (k) on the x-axis and
the partial autocorrelation coefficient ¢_xx on the y-axis. Similar to the ACF plot, the PACF

plot helps visualise the strength and direction of the partial correlation at different lags. In time
series modelling using AR or ARMA models, the PACF plot is used to identify the order of the
autoregressive (AR) component (p). It helps to discern which lags have significant direct
relationships with the current data point. Distinguishing AR and MA behaviour: The PACF can
help differentiate between an AR(p) and an MA(q) process by observing the significant partial
correlations at specific lags. Model diagnostics: Similar to the ACF, the PACF of the residuals
(forecast errors) after fitting a model can be examined to check for any remaining patterns that
might indicate model inadequacy. By analysing the PACF plot, analysts can determine the
appropriate order of the AR component in an ARIMA or ARMA model and gain insights into
the temporal dependencies present in the time series data without the influence of intermediate
lags.

2.2.4 Auto Regressive Model (AR)

An autoregressive model is a type of time series model that relates a current observation
in a time series to a linear combination of its past observations. It is based on the idea that the
current value of a variable is influenced by its previous values. In an autoregressive model of
order p, denoted as AR(p), the current value Y, of the time series is modelled as a linear

combination of its p most recent past values, plus a random error term ¢,
Yo =B+ Yy + LY o+ LY s+ +B,Y, & 2.6
Where: VY,is the value of the time series at time t, P(beta) is the auto-regressive

coefficients that determine the impact of each past value on the current value, Y, ; represents
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the past value of the time series at time t—i (i=1to p), &, is the random error term, which
represents the part of the current value that cannot be explained by the past values.
The order of the AR model (p) represents the number of lagged observations used in the

model. So, an AR(1) model uses only the immediate past value, an AR(2) uses the two most
recent past values, and so on. To estimate the parameters of the AR model.

2.2.5Moving Average

The Moving Average model is a type of time series model that is used to explain the
relationship between the current value of a time series and the past prediction errors of the
series. It is based on the assumption that the current value of a variable is influenced by the past
forecast errors rather than the past values of the variable itself. In a moving average model of
order g, denoted as MA(q), the current value Y, of the time series is modeled as a linear

combination of the most recent q forecast errors &, ;,&, ,,...,&,_,, plus a random error term &,:

Yy =L +t& +hE L +DE , + P 3+t ¢qgt_q 2.7

Where: Y, is the value of the time series at time t, &, is the current error term (or random
shock) at time t, ¢ (phi) are the moving average coefficients that determine the impact of each
past forecast error on the current value, X, ; represents the forecast error at time t—i (i =1to

p ), which is the difference between the observed value and the predicted value at time t —i

The order of the MA model (q) represents the number of past forecast errors used in the
model. So, an MA(1) model uses only the immediate past forecast error, an MA(2) uses the two
most recent forecast errors, and so on. To estimate the parameters of the MA model, various

methods like maximum likelihood estimation or least squares can be used. Once the model is
fitted, it can be used for forecasting future values of the time series based on the forecast errors.

2.2.6 Auto Regressive Moving Average (ARMA)

Auto-regressive Moving Average model. It is a type of time series model that combines
both auto-regressive (AR) and moving average (MA) components to explain the relationship
between the current value of a time series and its past values and forecast errors. In an ARMA
model, the current value Y, of the time series is modelled as a linear combination of its past

values (AR component) and the past forecast errors (MA component), plus a random error term
&.. The ARMA model is denoted as ARMA( p,q), where p represents the order of the auto-

regressive component and g represents the order of the moving average component.
The general form of an ARMA(p, ) model is:
Yt = 160 +IB1Yt—1 +182Yt—2 +ﬂ3Yt—3 + ----+:Bth—p + Xt +¢1Xt—1 +¢2Xt—2 +¢3Xt—3 +""+¢qxt—q + &

2.8

Where: Y, is the value of the time series at time t, P(beta) is the auto-regressive
coefficients that determine the impact of each past value on the current value, Y, ; represents
the past value of the time series at time t—i (i=1to p), ¢ (phi) are the moving average
coefficients that determine the impact of each past forecast error on the current value, X, ;
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represents the forecast error at time t—i (i=1to p), &, is the current error term (or random
shock) at time t.

The ARMA model is useful for capturing both short-term dependencies (via the MA
component) and long-term dependencies (via the AR component) in the time series data.

2.2.7 Auto Regressive Integrated Moving Average (ARIMA)

Auto-regressive Integrated Moving Average. It is a widely used time series forecasting
model that combines three components: Auto regression (AR), Differencing (1), and Moving
Average (MA). ARIMA is designed to handle non-stationary time series data, where the
statistical properties of the series change over time, and it can be used to forecast future values
and understand the underlying patterns in the data.

Auto-regression (AR): The auto-regressive component represents the relationship
between the current value of the time series and its past values. It assumes that the current value
is influenced by its own previous values. An AR( p ) model uses the p most recent past values

to predict the current value.

Differencing (1): The differencing component is used to transform a non-stationary time
series into a stationary one. A stationary time series has constant statistical properties over time,
making it easier to model and analyse. The "integrated™ part of ARIMA refers to the process of
differencing the data. The differencing order (d) represents the number of times the series
needs to be differenced to achieve stationarity.

Moving Average (MA): The moving average component models the relationship between
the current value of the time series and the past forecast errors (residuals). It helps capture short-
term dependencies in the data. An MA(q) model uses the g most recent forecast errors to

predict the current value.
The ARIMA model is denoted as ARIMA( p, d, q), where:

p : The order of the auto-regressive component.

d : The order of differencing required to achieve stationarity.
q: The order of the moving average component.

The general form of an ARIMA( p, d, q) model
2 2 2\2
(1_(91ﬂ_(”2,8 -B-o.B" +0,B ) X, =& 2.9
This therefore implies
X, = (1+ (01)th1 + ((02 - (01)th2 + ((03 — 0, )tha —Ps Xy +C+e +O0E, 2.10

where the terms have the same meaning as in the ARMA model. To build an ARIMA
model, one needs to determine the values of p, d, and g based on the properties of the time

series data. This can be done through visual inspection of the data or using statistical tests.

2.3 Source of Data

The information used for analysis was based on secondary data. The secondary data were
obtained from the Kogi State Ministry of Health. The Ministry of Health provided access to
relevant HIVV/AIDS data.
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2.4 Application of the ARIMA model

The ARIMA model is used to analyse and forecast the incidence of HIV/AIDS in the
Dekina Local Government Area of Kogi State. We use statistical analysis, specifically the ACF
(Auto Correlation Function) and PACF (partial autocorrelation function), to determine the order
(p,d,q) for the ARIMA model.

PACEF plot determines the autoregressive order( p).
The ACF plot determines the moving average order (q)

| determine the differencing order (d )
Based on the ACF and PACF plots, we consider ARIMA of order (2.1.1)

2.5 Mathematical Representation of ARIMA (2.1.1)
Yo =CtoY, + @Y, + Y 5 +& +0i6 211

In this equation:

Y, represent the number of HIV/AIDS cases at time Y

c is the constant or intercept formula

6,,p,and ¢, are the coefficients for the lagged values Y,_;,Y,_,and Y,_,, respectively,
which represent the autoregressive (AR) component.

6,, is the coefficient for the lag forecast error ¢, ;, which represents the moving average
(MA) component.

&, 1s the white noise error term at time T

In this model, the first-order differencing (d =1) is applied to the time series to achieve
stationarity. The autoregressive (AR) terms &,,¢, and ¢, capture the dependence of the current
value on the two most recent differences in observations, and the moving average (MA) term
0,, captures the impact of the previous error term on the current value.

Verify that the residuals are white noise, meaning they are independent, identically distributed
with a mean of zero, and have constant variance. Utilise statistical tests ( Ljung-Box test) and
diagnostic plots (ACF and PACF plots of residuals) to evaluate the model.

3. Implementation and Analysis of Results
3.1 Introduction

An independent sample t-test was used to check the significant difference between the
incidence of HIV/AIDS in males and females.

Table 3.1. The table below shows the number of people affected by HIV/AIDS among males
and females.

Years Males
2018 311
2019 311
2020 252
2021 253
2022 382
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Table 3.1 Result of the analysis

Variable 1 Variable 1

811.80
2865.70 541719.70
5.00

272292.70

Since the p-value = 0.08 is greater than the level of significance 0.05. Therefore, we
reject the null hypothesis and conclude that there is a significant difference between the
incidence of HIV/AIDS in males and females.

3.2 Fitting of ARIMA Model

The ARIMA model is used in carrying out the analysis. We will see the implementation
of some analysis that was done with the available dataset and the interpretation of the results
generated from the analysis.

3.3 Data Presentation

Table 3.2 The table below represent monthly data of HIV/AIDS cases in Dekina Local
Government.

Mar Apri May |June July Aug Sep (014 Nov  Dec

117.67 (117.67

127.67 [127.67

101.67 ‘101.67

252.67 [252.67

The table shown above indicates the annual HIV/AIDS cases in the Dekina Local
Government Area of Kogi State from 2018 to 2022. The first assumption is to check for the
stationarity of the data. After checking for the stationarity of the data using the ADF test.

Dickey-fuller = —2.6093, lag order = 3, p-value = 0.3285

Since the p-value is greater than the level of significance =0.05, we conclude that the data
is non-stationary. Since the data is not stationary, we take the first difference of the data using
the ADF test.

Dickey-Fuller = -4.7879, lag order =3, p-value = 0.01. Now that the p-value is less than
the level of significance = 0.05, we conclude that the data is stationary.
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Fig 3.2 ACF Plot

The significant lags in the ACF plot suggest an MA term. The ACF plot shows MA(1)
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Fig 3.3 PACF Plot

The significant lags in the PACF plot suggest an AR term. The PACF plot shows AR(3)
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Table 3.2 The table below show the coefficient of the ARIMA (2.1.1) model

Coefficient Estimator Standard Error

X, =—-0.5138 X, , ~1.0000¢, , +¢,

The autoregressive term (X, = -0.5138 X, ,) captures the dependence on past values of the
series, and the moving average term (—1.0000¢, , ) represents the influence of past errors. The

g term is the current error term, which is assumed to be white noise random error in the model.
3.4 Checking the Residuals of ACF and PACF of the Data

Series arima_model$residuals

ACF
|

Lag

Fig 3.4 Residual of ACF
Fig 3.5 The PACF Residual Plot

The PACF residual plot shows that there’s no significance in the data. Using the Ljung-Box
Test to test for the fitness of the model, the Box-Ljung test data: arima_model residuals

X-squared = 1.8996, df = 3, p-value = 0.5935

Since the p-value is greater than the level of significance = 0.05. We conclude that the model
is perfectly fit for the data.
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Fig 3.3 FORECAST VALUES
Point Forecast Lo 80 Hi 80 Lo 95 Hi 95

Jan 2023 0.1803586794 -0.5145726 0.8752900 -0.8824471 1.243164
Feb 2023 0.0150444790 -0.6800442 0.7101331 -1.0480019 1.078091
Mar 2023 0.0151368133 -0.6801059 0.7103796 2-1.0481452 1.078419
Apr 2023 -0.0562401181 -0.7971763 0.6846960 -1.1894042 1.076924
May 2023 0.0069656014 -0.7339352 0.7478664 -1.1261444 1.140076
Jun 2023 0.0068707675 -0.7339955 0.7477370 -1.1261864 1.139928
Jul 2023 0.0350957526 -0.7140232 0.7842147 -1.1105828 1.180774
Aug 2023 0.0109388099 -0.7382243 0.7601019 -1.1348072 1.156685
Sep 2023 0.0110073887 -0.7382007 0.7602154 -1.1348074 1.156822
Oct 2023 -0.0001452198 -0.7499300 0.7496395 -1.1468420 1.146552
Nov 2023 0.0090840547 -0.7406844 0.7588525 -1.1375878 1.155756
Dec 2023 0.0090417094 -0.7407100 0.7587934 -1.1376046 1.155688
Jan 2024 0.0134452010 -0.7366414 0.7635318 -1.1337132 1.160604
Feb 2024 0.0099204062 -0.7401753 0.7600161 -1.1372520 1.157093
Mar 2024 0.0099442452 -0.7401611 0.7600496 -1.1372429 1.157131
Apr 2024 0.0082068195 -0.7418523 0.7582659 -1.1389096 1.155323
May 2024 0.0095524987 -0.7405027 0.7596077 -1.1375579 1.156663
Jun 2024 0.0095398761 -0.7405112 0.7595909 -1.1375642 1.156644
Jul 2024 0.0102249120 -0.7398563 0.7603061 -1.1369253 1.157375
Aug 2024 0.0097113518 -0.7403716 0.7597943 -1.1374416 1.156864
Sep 2024 0.0097177485 -0.7403672 0.7598027 -1.1374382 1.156874
Oct 2024 0.0094478331 -0.7406273 0.7595230 -1.1376931 1.156589
Nov 2024 0.0096437556 -0.7404306 0.7597181 -1.1374960 1.156784
Dec 2024 0.0096406193 -0.7404329 0.7597141 -1.1374978 1.156779
NET WAV 0.0097469008 -0.7403307 0.7598245 -1.1373977 1.156892
Feb 2025 0.0096721835 -0.7404057 0.7597501 -1.1374730 1.156817
Mar 2025 0.0096736820 -0.7404046 0.7597519 -1.1374720 1.156819
Apr 2025 0.0096318594 -0.7404449 0.7597086 -1.1375115 1.156775
May 2025 0.0096603435 -0.7404163 0.7597370 -1.1374828 1.156804
Jun 2025 0.0096596422 -0.7404168 0.7597361 -1.1374833 1.156803
Jul 2025 0.0096760896 -0.7404009 0.7597531 -1.1374677 1.156820
Aug 2025 0.0096652346 -0.7404119 0.7597423 -1.1374787 1.156809
Sep 2025 0.0096655572 -0.7404116 0.7597427 -1.1374785 1.156810
Oct 2025 0.0096590929 -0.7404178 0.7597360 -1.1374846 1.156803
Nov 2025 0.0096632282 -0.7404137 0.7597401 -1.1374804 1.156807
Dec 2025 0.0096630819 -0.7404138 0.7597400 -1.1374805 1.156807
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The table above shows the forecasted values and the values of 95% and 90% confidence
intervals.

Fig 3.6 Forecast Plot

Forecasts from ARIMA(3,1,1)

2018 2020 2022 2024 2026

IV/AIDS in Dekina from 2018 to 2022 and the forecasted values for 2023 to 2025 using
the fitted reg-ARIMA (2.11) model. The plot shows how our model fits the data, given the
lower and upper intervals of a 95% confidence level.

4. Summary, Conclusion and Recommendations
4.1 Summary

HIV/AIDS has been described as one of the deadliest diseases in the world, and it has
posed a great threat to the human race and world population at large. The statistical technique
used in this research is the T-test and Time series analysis. The t-test was used to show the
significant difference between males and females, and the time series was used to show the
trend of the HIV/AIDS cases in Dekina Local Government from 2018 to 2022 and the
forecasted years 2023 to 2025. Using the ARIMA model, it was observed that there is a trend
in HIV/AIDS cases.

4.2 Conclusion

From this study, the components of the time series data of HIV/AIDS in Dekina have
been assessed and their properties examined. The study concludes that ARIMA (2.1.1) fit the
model from the analysis carried out. It is observed that the HIV/AIDS in Dekina shows that
there is a trend in the data analysed. However, the forecast plot reveals that there is a downward
trend at a point in time. The model diagnosis check shows that the model is adequate for
prediction since the p-value (0.5935) is greater than the level of significance (0.05), which
implies that the model is not statistically significant. This shows that the model is perfectly fit
for the analysis, and the model is white noise.

4.2 Recommendation

Based on the findings of the research and study, we advise the government to take every
possible step to create and put into practice measures that would effectively reduce the
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prevalence of HIV/AIDS. This necessitates a concerted effort by multiple stakeholders to
address this public health issue, efficiently distribute resources, and create methods to lower the
incidence of HIV/AIDS.
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