JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 12(3), SEPTEMBER, 2024
ISSN: 2277-0011; Journal homepage: www.atbuftejoste.com.ng

Implementation of the SARIMA Statistical Algorithm for Sales
Prediction in a Nigerian Medium Scale Enterprise

Balogun G. B., Muhammed S. M., Babatunde A. O., Hussein, S. O.

Department of Computer Science,

University of llorin, Nigeria

ABSTRACT. o o ) . ARTICLE INFO

A sales prediction is a projection of future sales figures for a business ~ sicie History

over a given period of time. Forecasts are predicated on conjectures  Received: June, 2024

drawn from examining the trends or behavior of historical sales data. ~ Receivedin revised form: June, 2024
Sales forecasting has an impact on most of the factors that lead to écce.pted:J“'}’* 2024

N . o y e e .. ublished online: September, 2024
impact optimization, profit maximization, and cost minimization. An

efficient forecasting system can help a business raise profits, increase ~ KEYWORDS

equipment  utilization, reduce inventory, and achieve more Statistical Aigorithm, SARIMA, Sales
changeability. But the majority of medium-sized businesses, like the ~Prediction

Nigerian fast-food sector, have not yet adopted this technology or

business model, which results in poor planning and ultimately, early

closure or bankruptcy. This led to the research's objective, which is to

apply the statistical method to anticipate sales in a medium-sized fast-

food company. Data collection, data exploration, and statistical model

creation were used to accomplish this. The machine learning model

was constructed using the statistical approach known as Seasonal

Autoregressive Integrated Moving Average, or SARIMA. To use its

features, the model was made available as a web application. The

outcome demonstrates that, if implemented, it would allow Nigeria's

fast-food industry, as well as any other medium-sized industry in the

nation, to make well-informed projections, maximize profits and as a

result guaranteeing their survival in the competitive business

environment of the developing world.

INTRODUCTION

According to the 2010 survey report
on micro, small, and medium enterprises
(MSME), the Nigerian industrial sector uses an
average of 56.4% of its capacity to produce a
variety of goods (Nwokocha, V. C., Nwankwo,
C. E., Nwosu, |. G., & Madu, I. A. 2020). Debbie
(2004), referenced in Ebitu et al. (2016) and
Victor Nwokocha et al. (2020), states that small
and medium-sized businesses account for
around 97% of all businesses in the sector and
generate approximately 50% of employment
and 30% of manufacturing production. This
demonstrates the significance of small and
medium-sized businesses to our economy.

Small businesses are defined as
those having a workforce of more than ten but
not more than forty-nine employees and total
assets (excluding land and buildings) of more
than five million naira but less than fifty million
naira (Aminu, S. A. 2018). According to Aminu,

S. A. (2018), medium-sized businesses are
those that employ between 50 and 199 people
overall and have total assets (excluding land
and buildings) of more than fifty million but not
more than five hundred million naira. The
definitions differ according on the criteria taken
into account, which differ based on the nations
and areas as well. Small and medium-sized
(SME) businesses also take market reach,
ownership  structure, and management
structure into account.

In addition, medium-sized businesses
are among the most influential to a nation's
economy. The money these businesses make
from their transactions is what allows many
nations to flourish. It is also an effective way to
end poverty for both individuals and
communities.  About 95% of Nigeria's
manufacturing industries are made up of small
and medium-sized businesses (Tahir & Inuwa,
2019).
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Fast food chains in Nigeria are
primarily medium-sized businesses (Ologbenla,
P., 2021). They have positively impacted
Nigeria's economy by creating jobs, providing
for consumer demands, and hiring labor. As
businesses, they must prepare for the future by
allocating resources and making decisions
based on business conduct. Due to poor
business decisions brought on by food spoilage
and quality decline, among other factors,
several medium-sized businesses, including
fast food chains, have filed for bankruptcy or are
no longer in operation. In order to increase
market share and productivity, sales forecasting
is a crucial field in the food industry that has
gained a lot of popularity recently (Boyapati, S.
N., & Mummidi, R. 2020). Therefore, in order to
anticipate future sales based on its training
existing data gathered from prior transactions,
technologies such as the SARIMA statistical
algorithm must be used.

Numerous techniques, such as
machine learning, domain expertise, and
statistical techniques, are used to make
predictions. A statistical technique called
Seasonal Autoregressive Integrated Moving
Average (SARIMA) uses patterns and trends
from a time-related dataset to predict future
events.

When there is a seasonal pattern of
occurrence, it functions properly. It is also
simple to understand and explain. It looks for
Seasons (S) in datasets and uses
AutoRegressive (AR) to look for the pattern of
an event's recurrence. Lags are defined as the
difference between the occurrence and the
Moving Average (MA), or the Integration (1),
which measures the average values between
the occurrence and its prior value.

The SARIMA approach is utilized in
industries for time series forecast, such as
weather, sales, service demand, and so forth,
since it provides better predicting results for
seasonal time series without outlaying data
(Falatouri et al., 2022).

The management methods of
medium-sized businesses are the subject of this
study. It affects the parties involved in the fast
food industry's operations as a medium-sized
business. To make important decisions about
resource allocation, scheduling, planning, and
human resource management, among other
things, business leaders must forecast future

sales. These well-informed choices are what will
keep firms viable. The project, in which the
Nigerian government is a key stakeholder, has
the potential to generate income and assist in
tax collection, so contributing to the growth of
the country's economy if executed
appropriately.

The difficulties faced by SMEs in
Nigeria's industrial sectors include an
unwelcoming business climate, inadequate
capital, high credit rates, unreachable collateral
requirements, a lack of management expertise,
and restricted access to contemporary
technology (Nwokocha et al., 2020). Over time,
the government has taken steps to address
some of these issues through innovations and
initiatives. Several government agencies have
started a few initiatives to support the sector's
expansion and sustainability. Among these are
the National Enterprise Development Program
(NEDP), the Real Sector Support Facility
(RSSF), the Small and Medium Industry
Equities Investment Scheme (SMIEIS), and the
Small and Medium Enterprises Credit
Guarantee Scheme (SMECGS) (Nwokocha et
al., 2020). These programs address things like
financing, interest rates, the need for collateral,
and other things. The nation's SMEs are still not
developing to the full potential, though, and
further research in the areas of technology and
management can lead to solutions that will help
the business sector expand. The application of
sales forecast is one such technological
advancement.

It is thought that the survival rates of
medium-sized enterprises in developing nations
like Nigeria would be significantly increased with
accurate sales projection to support decision-
making.

LITERATURE REVIEW
The Sarima Algorithm

A statistical model called Seasonal
Autoregressive Integrated and Moving Average
(SARIMA) is used to forecast or make time-
related predictions. The only information
needed by the algorithm is the date as a feature
and the expected result as the target. When the
data has a seasonal distribution, it is employed
to address time-related regression difficulties in
supervised learning. There are several
techniques available for resolving time series
issues with certain data distribution series;
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these algorithms have evolved as further study
is done to explore potential improvements.
Examples of these algorithms are:

Auto Regression: The time series forecasting
algorithm known as Auto Regression (AR) is
utilized. In order to generate future predictions
over a certain temporal granularity, the AR
method uses noise and prior values. To indicate
the number of previous values, it utilizes the
value (p). Other algorithms like ARMA, ARIMA,
SARIMA, and others employ it. In order to

ye=u+ 3, (@ye-) + wEquation 2.0

(Noor et al., 2022).

Moving Average: To estimate future
occurrence in a given time granularity, Moving
Average (MA) takes historical error values and
noise into account. Algorithms like as ARMA,
ARIMA, SARIMAX, and others employ the letter
(q) to indicate the number of prior occurrences.
It consists of three separate parts, which are as

ye = u+ 2f, (fiws—;) + w, Equation 2.1

(Noor et al., 2022).

Auto Regressive Moving Average: This
algorithm, also known as Auto Regressive
Moving Average (ARMA), makes time-related
forecasts by combining the ideas of auto
regression and moving average. It is used for

accomplish this, observations are multiplied by
the pertinent AR coefficients ¢ after being used
as inputs to a regression equation with data
from the p time steps prior to the current one.
Furthermore, the sum is augmented by adding
the series mean, represented by y, and white
noise, or random error, represented by w.

The equation below represents the
AR(p) model (Noor, T. H., Almars, A. M,
Alwateer, M., Almaliki, M., Gad, I., & Atlam, E.
2022),

follows: The first variable, represented by y, is
the mean of the series; the second variable,
represented by 6, and the model residuals,
represented by w, are the sum of a limited
number of MA coefficients; white noise is
represented by wt (Noor et al., 2022). The
equation goes as follows:

stationary data that lacks trends, and it indicates
prior values for AR and MA with (p,q),
respectively. It is applied to stationary data
forecasting. In terms of mathematics, it is
expressed as:

ye=pu+ X0 (@ye) + Z?:l (Bjwe—y) + we. (2.2)

(Talal H. Noor et al. 2022)

The Auto-Regressive Integrated
Moving Average (ARIMA) is a statistical
measure of autocorrelation. It makes use of
integration as well as AR and MA techniques.
Finding the difference to keep the average and
variance over earlier predictions is made easier

VX, = (1-B)*X, (23)
(Noor et al., 2022).

The previous values are represented
with (p,d,q) for AR, Integration, and MA
respectively. These are calculated using

with the aid of integration. Because of this
feature, it can predict non-stationary data and
data with trends with accuracy. When a process
Xt satisfies the equation below, it meets the
ARIMA condition (p, d, g) (Noor et al., 2022).

Autocorrelation Functions (ACF) and Partial
Autocorrelation  Functions  (PACF).  With
formulas:

AIC = =2log(L) + 2k = —2log(L) + 2(p + q + P + Q) Equation 2.4

(Noor et al., 2022).
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BIC = —=2log(L) + kin(n) = —2log(L) + (p + q + P + Q)In(n) Equation 2.5

(Noor et al., 2022).
It is used for the forecast of data that has trends.

Seasonal  Auto-Regressive Integrated
Moving Average (SARIMA): This algorithm
takes advantage of the data's seasonality while
utilizing the ARIMA technique. The notation
used to represent it is (p,d,q) for non-seasonal
AR, Integration, and MA, and (P, D, Q)s for
seasonal AR, Integration, MA, and seasonal.
The algorithm's seasonality causes a little
change in how AR and MA are represented
mathematically, which looks like this:

gop(B)(pp(Bs)Wt =
64(B)0,(B*)w.Equation 2.6
(Noor et al., 2022).

According to Noor et al. (2022), P
denotes the order of the seasonal AR model, D
the number of seasonal variations, Q the order
of the seasonal MA, and s the length of the
season (periodicity). Furthermore, according to
Noor et al. (2022) the wt and B stand for the
backward shift operator and the white noise

Dataset

—

Data Exploration

1 1

Data Cleaning

—

Data
Preparation

=

value at period t, respectively. The technique is
used to a wide range of problem domains and
problem types.

The project's goal is to forecast food
sales in ltem 7 using the SARIMA statistical
technique. In order to accomplish the goal, there
are processes and approaches that must be
followed in order to create the forecasts.

RESEARCH METHODOLOGY

The aim of the project is to use
SARIMA statistical algorithm to predict food
sales in Item 7. There are procedures to follow
to achieve the aim, these procedures involve
techniques and steps to take to make the
predictions.

Three main areas comprise the
project procedures: developing the model,
deploying the model as an online application,
and providing cloud hosting for the application
for users.

Algorithm
Training

i

Forecasting
Web
Application

and

Evaluation ‘ Model

Figure 3.1: Proposed Project Workflow.

Since the project makes use of
machine learning, commands will be sent to the
computer via the Python programming
language. Additional Python packages, such as
pandas, numpy, matplotlib, seaborn, sci-kit
learn, and streamlit, will also be utilized. The
web application will be hosted on the cloud
platform using either Heroku or Streamlit Share.
The course will employ the Jupyter Notebook for

model creation and Visual Studio Code for web
application  building as its Integrated
Development Environment (IDE).

Dataset.

Dataset was obtained from a local fast
food. The pandas Python package was utilized
to produce an additional dataset. Using the
pandas Python package and the Python
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programming language, sales behavior was
taken into account when creating the data. A
Comma Separated Value (CSV) file containing
2922 rows (instances) and 5 columns (features
and a target) held the generated data. The
Sales column in the dataset is the goal column,
and the Date, Day, Month, and Year columns

Table 3.1: Columns Description

are the features. Except for the Date column,
which is represented as date-time data, the
majority of the columns in the collection are of
the integer data type. The data features and
related information are shown in the table
below.

Feature Name Column Description Values Description Data Type

Date It contains the date | 2015-01-01-  2022-12-31. Date-time
represented as YY-MM-DD

Day It contains the numerical | 0 - 6, with O representing Sunday | Integer
representation of the days in | and 6 representing Saturday.
a week

Month It contains the numerical | 1 —12, 1 represents January, and | Integer
representation of the months | 12 represents December.
in a year.

Year It contains the numerical | 2015 —2019. Integer
representation of the year the
sales were made

Sales It contains the total amount of | 50000 as the minimum sale value | Integer
sales made in a day and 999760 as the maximum

value.

Tools and Resources Used

The resources and tools employed for
the project differ according to the
implementation category under consideration.
The Python programming language and its
libraries were utilized to create data, construct a
SARIMA model, and launch the model as an
online application. GitHub and Onrender were
employed for the deployment process.

The model was built using the web-
based Integrated Development Environment
(IDE) Jupyter Notebook, and it was deployed as
an online application using Visual Studio Code.

Data Generation

The University of llorin's academic
calendar affects the restaurant's sales. She
added that sales are higher on weekends than
they are throughout the week. These

realizations were used in creating the data with
the help of the Python libraries numpy, pandas,
and random.

Feature columns

The input or determinant columns,
also known as feature columns, are the ones
that were employed to ascertain the output or
aim. The date, day, month, and year columns
are the created input columns. The pandas date
range method was used to generate the date
column, which ranged from January 1, 2015, to
December 31, 2022. The day ranged from 0 to
6, with 0 denoting Sunday and 6 representing
Saturday. The month was represented by
numbers, with 1 denoting January and 12
denoting December. The year column
contained values ranging from 2015 to 2022.
This is depicted in the following figure.
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Table 3.2: Data Features

Date Mionth Year Davy

o 201S-01-01 1 =< 8 L =

g 201S-01-02 1 2015 -

=2 2015-01-03=2 1 2015 s

> 201S-01-04a 1 2015 S

3 201S-01-05 1 2015 o
2917 2022-12-27 12 2022 il
Z2o1ES 2022-12-28 12 2022 =2
2919 20221229 12 2022 3
2920 2022-12-30 12 2022 =
2921 2022-12-31 12 2022 =

Target Column

The target column was generated
using the information provided by the
Administrative manager of Item-7 okeodo
branch. Based on the insight, there is a huge
drop in sales value from July to October, as

sales = []

for i in range(len(df)) :

if 6 < df['Month'][i] < 11 and @ < df['Day'][i]< 6 :

sales.append(random.randint(50000,200000))
elif 6 < df['Month'][i] < 11 and (df['Day'][i] == 6 or df['Day'][i] == @) :
sales.append(random.randint(100000,300000))
elif (df['Month'][i] < 7 or df['Month'][i] == 11 or df['Month'][i] == 12) and @ < df['Day'][i]< 6 :
sales.append(random.randint(400000,800000))

else :

sales.append(random.randint(700006,1000060))

df['Sales'] = sales

implemented with python random method.
While the weekend days have higher values
compared to other weekdays. The intuitive
generation implementation code and final
dataframe are shown below.

Figure 3.2: Intuitive Target Generation Code

Table 3.3: Resulting Dataframe

aF _headac=e>

Date Month Year Dawy Sales

o 201S5S-01-O01 a1 201sS = asSATST
el 201S-01-02=2 nl 201S s Soso9o3S
=2 201S5-01-03 =l 201S s aasasas
> 201S-01-0O43 = 201S s S104s50
-1 2015-01-05 =l 201sS o STv23sSas
= 2015-017-06 a2 201S n T I3S3IS
s 2031S-07-O7 =l 201S =2 aASOTS=2
Ed 201S5S-01-08S = 201S = TI3Ii=s2s
= 2015-01-09 =l 201S -3 sI3Is2S1
=1 2015S5-071-10 = 201S s “a4s31sS0
10 201S-O01-11 xl 201sS s sss707
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Export Data generated as Comma Separated
Value format.

The dataset generated was exported
in a comma separated value format to make it
easy for model building. Pandas was used to
save it to C.S.V file and will be used to open it
for model building. The image below shows the
code snippet for that.

Model Building

The data was used to train and
evaluate a SARIMA algorithm. To achieve this
aim, data processing was carried out on the
data to aid effective training of the algorithm.
These processes include data exploration and
visualization, data cleaning, and data
preparation. Then it will be saved as a pickle file

Table 3.4: Read in DataFrame.

after training and evaluation. These steps are
discussed further below.

Importation of packages and Data reading to
the notebook

Packages needed for the model-
building tasks were imported to the jupyter
notebook IDE, these packages include the
numpy, pandas, mathplotlib, seaborn, sklearn
and statsmodels and so on. They all were
written in python to provide various abstractions
and make the model-building processes easier.
Data was read into the notebook using the
pandas read_csv method. It takes in the C.S.V
file name and the path to the file name. The read
data is then displayed as a dataframe. This is
shown below.

d-f

Date Month Year Day Sales

o 2015-01-01 1 2015 3 451757

1 2015-01-02 1 2015 = 598938

2 2015-01-032 1 2015 S5 444546

= 2015-01-04 1 2015 S 810450

4 2015-01-05 1 2015 o o72384
2917 2022-12-27 12 2022 1 533774
2918 2022-12-28 12 2022 2 504595
2919 2022-12-29 12 2022 = 749120
2920 2022-12-30 12 2022 - 543662
2921 2022-12-31 12 2022 5 ST a1

Data Exploration and Analysis.
In order to find errors and learn more

monthly, and annual trends in sales yields some
of the outcomes. The daily trend indicates that

about the relationships, distributions, and trends
in the data, the data was examined. There are
four types of analyses and explorations:
graphical, non-graphical, multivariate, and
univariate. Python modules such as pandas,
matplotlib, seaborn, and sci-kit-learn were used
to implement them. Its depiction of the daily,

sales peak on weekends; the month displays a
decline in sales from July to October; and the
year displays a virtually uniform distribution of
sales over the course of the univariate
analysis's years. The figures below display
these.
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Figure 3.3 The Monthly Sales Plot.
The multivariate analysis involves the features except for the month column and sales
use of heatmap seaborn method to check for that has a negative correlation of -0.4. This is
the correlation between numerical features and shown in the image below.

it shows no significant correlation between the

0.8

-0.00026

-0.00018 -0.00026

Month Year Day Sales

Figure 3.4 Heatmap Showing Correlations between Numerical columns.

Data Cleaning and there are no outliers either because the
The result from the data exploration features are date-related features and not really
shows that the data is clean since there is no numerical features. This is shown below

missing values, there are no duplicate values
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Table 3.5: Check for Missing and Duplicate Values.

df.isnull().sum()

Date <
Month e
Year 1<
Day (<)
Sales (<]

dtype: inté64

df.duplicated().sum()
(<)

Data Preparation
The pandas and statsmodels
packages are two examples of Python
packages that are used to prepare and alter the
data before training the SARIMA algorithm on it.
After being converted to an index, the
Date feature was resampled to the monthly

Table 3.6: The Data Series after Transformation.

average. As a result, there are fewer data rows
and less noise and randomness overall. Only
the date as an index and the target sales
column were used to train the SARIMA
algorithm; data columns like Day, Month, and
Year are ignored. The following figure shows
the resultant data.

data.headaze)

Date

2eas-e21-e1
2eas-e2-ea
Zeais-2=-e21
2eais -3 -e1
2eais-2s-e31
Z2eais-2e-e1
2eas-e7-e1
2eis -2s-e1
2eilis -eo-e
2eas-i1e-e31
2ei1is-11-e1
2ei1is-12-e1
2eis-21-e1
2elis-22-e1
2eilis-2=2-e1
2eils-os -2
2eilis-es-e
2eilis -2 -2
2eilis-e7-e1
2eis-es-ea
Freg: MsS,

Name:

s=781s.
sSs3875.
ss28s=2.
S37S5S66.
sSs2=2=21 .
sSos8Ss7o.
i1See1l7 .
152581 .
132177 .
lses2oe .
sS2=2e21 .
sSs32a9o.
sS72osSe7 .
so9=319o2.
SS8S5=211
so2o22assS.
sSs3e=2o.
s7381o.
132cc©9.
128255 .

232258

sales, dtype: floatss

esss1s
TSsSoooe
e
sSeoooe
=8S=2871L
25656567
Se=2226
e=22ss
seooee
TeeseTF7 T
a2 = L
<=Si1s1=
e
7S8e21

sSeoooe
322581
Teeese7
sS7eocesS
TeseeT7 7

RESULT
Algorithm Training and Evaluation

The prepared data was further
analyzed to determine the best SARIMA
parameters to fit the data, these parameters are
the non-seasonal (P, D, Q) and seasonal

(p,d,q,s) algorithms. The visualizations carried
out include the decomposition plot, the
Autocorrelation Function (ACF) plots, and the
Partial Autocorrelation Function (PACF) plot,
these plots are shown below
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Figure 4.2: The Autocorrelation Function Plot

Partial Autocorrelation Function (PACF)
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Figure 4.3: The Partial Autocorrelation Function Plot.

PACF

The grid search for time series was These determined the seasonal auto-
used to determine the other parameters after regression, moving average, and differencing
getting the seasonality as 12 from the ACF plot. same as their non-seasonal components. After
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training, the parameters with the lowest Alkaike
Information Criterion (AIC) score of 1593.1277
are for non-seasonal component P =1, D =1,
Q =1, and for seasonal component of p = 0, d
=1,q=1ands=12.

These were used to train the SARIMA
algorithm to become a model. This is shown in

the snippet below.

mod = sm.tsa.statespace, SARIMAX(data,order=(1,1,1),5easonal_order=(2,1,1,12),enforce_invertibility=False)

results = med.fit()
print(results.summary().tables[1])

[0.05  0.975]

-0.913 -0.585

coef  stderr z
ar.L1 -0.7492 8.084 -8.942
ma.Ll 9.6184 9.084 7.350

ma.s.L12 -0.0219 9.020 -1,099
signa2 6.35e+08  3.7e-11 1.72e+19

0,454 2.783
-0.861 2.e17
6.35e+08  6.35e+08

Figure 4.4 Algorithm Training Snippet

The trained algorithm was evaluated
using both plots and evaluation metrics,
diagnostic and prediction plots were used to

results.plot_diagnostics(figsize=(16,8))

plt.show()
. Standardized residual for "S"
3
2
1
[}
-1
-2
i 2017 2018 2019 2020 2021 2022
Norri¥F Q-Q
i -'
@
3 2
51
3
(=
o ©
s
£ -1
5
wn
2 g

-3
-2 -1 1 2

0
Theoretical Quantiles

=0.25
-0.50
~0.15
-1.00

evaluate with plots and these gave visual
representations of the model behaviors. This is
illustrated below.

Histogram plus estimated density

m Hist
= KDE
N(0,1)
\l
y \\-
3 -2 -1 ] 1 2 3

Correlogram

Figure 4.5 The diagnostic plot.

The diagnostic plot shows the residual data has no clear pattern, so nothing more left in it to learn.
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Mean Sales Made

— observed
one step ahead forecast

2016 2017 2018 2019

Date

2020 2021 2022

Figure 4.6 The Prediction Plot.

The plot shows how the real sales and
predicted sales overlaps with an accurate
representation. The metrics used in the model
are the Root Mean Squared Error (RMSE) with

icted_mean

2) .mean()

recast is {} ~.format(r

is 32942.15

from sklearn.metrics

import r2_score, mean_absolute_error

e is {mean_absolute_error

3.585046

Se41415

ound(np.

score(y_true,y_forecasted)}

a score of 32942.15, the Mean Absolute Error
(MAE) scored 26743.59, and the R Squared
score of 0.979 respectively. These are in the
snippet below

sqrt(rmse),2)))

(y_true,y_forecasted)}')

Figure 4.7 Evaluation Metrics

Table 4.1: Evaluation Metrics and Scores

Metrics Score
Root Mean Squared Error (RMSE) 32942.15
Mean Absolute Error (MAE) 26743.59
R2_Score 0.9797

Model Deployment as a Web Application

The developed model was made
available to stakeholders as an online
application to make it easier to use. Plotly,
pandas, streamlit, and other Python libraries
were used for this, and the Visual Studio Code
IDE was used to implement them. Three
components make up its implementation: input,
backend, and output.

Input Components

The web application's  input
components are used to enter data so that
forecasts can be made. They are separated into
two categories: input for numerous predictions
and input for a single prediction. It makes use of
select_box, date_input, and number_input
streamlit methods among other widgets. They
are shown in the web application's sidebar. The
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input widget for both single and multiple
predictions may be seen in the pictures below.

Select for prediction type, Either Single or Multiple

single

Input the date to predict

2023/08/07

Figure 4.16 Single Prediction Input

Select for prediction type, Either Single or Multiple

multiple

~

Input thhe date from 20232 as start date

2023/08/07

Input the end date later thhan the start date

2023 ,/08/07

Tick how you want to forecast

forvward

Input The days to extend to

O

Figure 4.8 Input Widgets for Multiple Predictions.

The Output Components

The algorithm's  predictions are
supplied for customers to use through the
output components. There are single and
multiple prediction output components. There
are two ways it can be presented: given a single
input, the result is either a date and value
prediction that appears on the screen or a data
frame that can be written as a CSV file. When
there are several forecasts, the data frame with

the date and values can either be shown as
graphs, such as line plots, multiple bar plots,
area plots, and contour plots, or it can be
exported as a CSV file. The online application
displays these in two tabs. Tab 1 has the data
frame and a CSV download option, while Tab 2
displays graphs for many forecasts and a result
for a single prediction. The pictures down below
show these.
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DATAFRAME AND DOWNLOAD VIEW PREDICTION ABOUT APPLICATION

SALES PREDICTION

Date
The date is 2023-09-01 00:00:00

The sales value is 123963.9844 naira

Figure 4.18 Single Forecast.

2023-09-01 00:-00:00 123.963.98424
2023-10-01 00:00:00 114.631.0572
2023-11-01 O0:00:00 608.574.1105

2023-12-01 00:00:00 605.656.1437

S 2024-02-01 O00:00:00 634,.372.6305

2024-03-01 00:00:00 595.182.9821

7 2024-04-01 00:00:00 583.610.6606
8 2024-05-01 00:00:00 592.843. 7383
2024-06-01 O0:00:00 588,.330.2195

Print Result as CSV file

Download

SALES VISUALIZATION

Figure 4. 8Multiple Forecast with Download Option
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DATAFRAME AND DOWNLOAD

SALES PREDICTION

Click to view the line plot

The Line plot for the sales

SN ABOUT APPLICATION

Figure 4.9 Multiple Forecast Visualization.

Hosting the Web Application on a Cloud
Platform.

The web application will be hostel on

render cloud platform. It is a cloud platform that
has options for free host services. The link to the

application  after  hosting is

https://fastfoods-sales.onrender.com/ .

CONCLUSION

This study addressed the urgent need

for effective sales forecasting in the Nigerian
fast-food industry by effectively applying the
Seasonal Autoregressive Integrated Moving
Average (SARIMA) model to predict sales in a
medium-sized fast-food company. According to
the study, precise sales forecasts have a big
impact on how well organizations run, how
profitable they are, and how long they can
survive in a cutthroat market. Through the
creation of a web application and machine
learning model, the study offers a useful tool
that medium-sized businesses may use to
improve their planning and decision-making
procedures. The findings show that putting in
place such a forecasting system might greatly
increase operational effectiveness, lower the
chance of shoddy planning, and eventually
increase
companies in Nigeria's fast-food Industry and
other related sectors. This study emphasizes
the need of adopting data-driven approaches in
corporate management in order to remain
competitive and resilient in a continuously
changing economy.

the longevity and success of
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