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Abstract

Predictive modelling of students’ enrolment is a robust methodological approach for evaluating the present and future of academic
programme. This study analysed the enrolment trends in Painting and Graphics specialization in LAUTECH Art School. It
explained the factors influencing enrolment trend. It also examined relationship between Painting and Graphics and predicted
from the model generated for enrolments. Secondary data used were obtained from the Departmental records on enrolment and
specialization status of students’ for a period of 19 years. Primary data were obtained through questionnaires administered t0
randomly selected students from the departmental matriculation list using a Table of Random Numbers. Both Descriptive and
Inferential techniques were used to analyze data. Descriptive statistics used were frequency and percentage to summarize findings,
while inferential techniques used included Least-Square method, Exponential smoothing, Correlation and Analysis of Variance
(ANOVA). Least Square results revealed that students’ enrolment in both Painting and Graphics experienced an upward trend at a
very slow speed, but a faster speed in Graphics than in Painting. This was influenced by positive values of the regression (b = 114)
and correlation coefficient (r = + 0.4862) of Graphics against (b = 0.2241) and (r = + 0.333) of Painting. There were variations
in reasons given by students’ across Painting and Graphics as factors influencing their enrolment for a particular specialized
area. Student’s personal interest was the main factor as 24.24% and 33.33% of Painting and Graphics students respectively
indicated such. There were also moderate positive correlation between students’ enrolment in Painting and Graphics. The study
therefore predicted that enrolment in Graphics will triple enrolment in Painting in five years’ time using models Y = 5.1474 +
0.2241x and Y = 4.807 + 1.114x generated for Painting and Graphics respectively as X is 23 in 2026/2027 academic session. The
study therefore concluded that enrolment in Graphics is experiencing exponential growth. It is therefore suggested at this time that
a concerted and intensified effort be ensured not only to teach students’ intellectually, but also to give them all round education
that will make them have prowess both theoretically and in practical advancement in their specialized area of study.
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Introduction

The study of enrolment patterns in higher education provides
critical insights into the preferences, inclinations, and challenges
faced by students in selecting particular specialization. In the field
of Fine and Applied Arts, the areas of Painting and Graphics are
particularly significant due to their shared foundation in visual
aesthetics, creativity and design. Both disciplines attract students
with a passion for visual communication, yet trends in enrolment
may differ due to various academic, socio-economics, and cultural
factors.

Several studies have explored the dynamics of students’ enrolment
in different fields of higher education, often employing trend
analysis to examine how these patterns evolve overtime. These
studies highlight the value of time series analysis as a method for
understanding enrolment trends and the factors influencing student
choices. There are other research efforts where attempts have been
made to analyze and forecast energy consumption production,
meteorological conditions of natural gas, accident occurrence and
neutral network architecture among others.

Painting and Graphics, as two closely related disciplines, are both
vital components of the Fine and Applied Arts programme at
Ladoke Akintola University of Technology (LAUTECH),
Ogbomoso. While they share many similarities in terms of
foundational skills, curriculum, and artistic expression, they also
differ in the practical applications and career paths they offer. This
study aims to use time series analysis to conduct a comparative
investigation into students’ enrolment trends in these two
disciplines, identifying the course with higher student preference
and the factors driving their growth.

Research on students’ enrolment patterns in Fine and Applied Arts
has largely focused on the board trends across various
specializations, including textiles, ceramics, and sculpture
(Babalola 2020). However, there is a significant gap in literature
addressing the enrolment trends specifically between painting and
graphic, two core visual arts specializations. Previous studies have
shown that economic and technological factors, such as the rise of
digital art tools, influence the popularity of certain disciplines
(Akinde 2002 and Ajadi et al 2019). Moreover, few have employed
comprehensive time series analysis to track how these factors have
affected students’ enrolment over time in these specific areas.

While much has been done to explore the overall enrolment in Fine
Arts Departments, little attention has been given to understanding
the comparative trends between painting and graphics, despite their
prominence in many art school. Furthermore, there is limited
research on how socio-economics factors, educational policies, and
industry demand have impacted these trends over a prolonged
period, particularly in the Nigerian context. This study seeks to fill
this gap by analyzing time series data to provide insights into the
factors driving students’ enrolment in Painting and Graphics at
LAUTECH.

There are several research efforts in architecture, agriculture,
criminology, meteorology, engineering, planning and management
science, education and health sector where univariate and variate
series model have been applied to forecast. These attempts are in
the works of Allende et al (2002), Rehfld et al (2011), Hallberg et
al (2018), Ramani (2018), Arum et al (2020), Jha et al (2020),
Mazzotti et al (2020), Bahrpeyma (2020), Min (2020), Murray
(2022), Nanafia et al (2022), Wahyuni et al (2022), Awe et al
(2022), Tayib (2023), Alzahrani et al (2024), Daniels (2024),

Hammad et al (2024), Sukono et al (2024), Wu et al (2024) and
Xiao et al (2025).

Researcher in Arts have been involved in enrolment studies,
emphasizing in socioeconomics, technological and cultural factors
that influence students’ enrolment in some area of specialization.
Such attempts are in the works of Selase et al (2019) and Esseku
(2021).The attempts almost to establish pattern of factors
influencing students’ choice for the areas of specialization. Yet, no
attempt examines whether the listed factors really have strong
impact on their decision. The study therefore examines the level of
significant relationship between reasons why students choose
painting and graphics. This is with a view to provide clear pattern
of connection between the reasons and the choice of the student.

Research Objectives
Obijective of the study are to:

1. analyse the enrolment trends in the Painting and
Graphics specializations in the Department of Fine and
Applied Arts at LAUTECH using time series analysis;
explore factors that have influenced enrolment trends in
both Painting and Graphics, including socio-economic,
technological and cultural influences;
examine relationship between students’ enrolment in
Painting and Graphics;

4. predict from the model generated for enrolment.

Materials and Methods

Ladoke Akintola University of Technology (LAUTECH),
Ogbomoso in Oyo State, Nigeria is the study area. The University,
established in 1990 is located in Ogbomoso while Department of
Fine and Applied Arts was established in 1992. Both primary and
secondary data were used. Primary data were collected through
questioner administration to determine the number of students who
were interested to choose painting or graphics as their areas of
specialization and factors influencing the choices. Multi-stage
sampling was used. In the first stage, Two Hundred (200) Level
students’ of LAUTECH Art School were purposively chosen,
being the level that students’ choose area of specialization. In the
second stage, compiled list of all the students in two hundred (200)
Level was obtained from the office of the Head of Department. In
the third stage, sixty percent (60%) of the total population in the
compiled list of all 200 level students in LAUTECH Art School
that constituted sample frame was randomly selected using a table
of random number. The choice of sampling size of sixty percent
(60%) which was seventy eight (78) students’ from sample frame
of one hundred and thirty (130) was premised on assertion of
Newman (1994) that smaller population permits larger sampling
ratio for equally good samples. Newman’s argumentative position
is that as population size grows, the returns in accuracy for sample
size shrinks. Secondary data mainly used for this study includes
students’ enrolment records for nineteen (19) consecutive
academic calendar in Painting and Graphics collected from the
office of the Head of Department of Fine and Applied Arts (See
Table 1). Both descriptive and inferential statistical technique were
used to analyze data. Descriptive statistics used were percentage
and frequency to summarize findings. Inferential statistics used
were Least Square technique, Pearson Correlation, ANOVA and
Chi-Square. Temporal differential in nature of enrolment in
painting and graphic for a period of nineteen (19) years was
examined using the exponential smoothing and least-square
techniques. These quantitative techniques were employed to
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present the information/data in graphical forms. This is with a view
to aiding full understanding of the enrolment’s trend in Painting
and Graphic of Department of Fine and Applied Arts. Therefore,
mathematical characteristics of the exponential smoothing trend
analysis is given as:

Tn = B(O)+(1-p) (v) @

Where Tn = predicted value or new trend; B = a smoothing
constant; 0 = actual/ interest value for current period; and o = trend
value for last period.

In this technique, the trend value for the first data is the same as
value for the first raw data. For subsequent data, the trend value
was calculated using the formula. The conventional smoothing
constant ranges from 0.3 to 0.5 and the smoothing constant 0.3 was
employed for calculation in this study. The exponential smoothing
technique was to smoothen fluctuant pattern of enrolment. The
least-squares technique was used to explain directional pattern and
rate of students’ enrolment such that regression line that gave the
clearest picture of the rising or falling pattern of enrolment was
generated to determine linear relationship between periods of time
under investigation and students’ enrolment. The mathematical
characteristics of the least-square techniques is given as:

Y = a+bx @)

Where y = predicted future enrolment; a = slope intercept the value
of y when; x = 0; b = regression co-efficient, constant representing
the amount of change in Y that corresponding to a change in one
(1) unitin a year x.

For predictive purpose, mathematical model was generated from
regression analysis. Regression coefficient b and Pearson’s Product
moment correlation coefficient (r) was employed to determine the
speed (strength of the rate of decrease or increase) of enrolment
with the efflux of time in the study area.

The percentage contribution of x (period of year) to variation in y
(level of students’ enrolment for either Painting or Graphics) is
determined using the coefficient of determination (), r? in this
case is got by simply squaring “r” value then multiplied by 100.
Therefore, r? is 100x r®. Analysis of Variance (ANOVA) was used
to determine relationship between students’ enrolments in Painting
and Graphics.

Table 1: Students’ Enrolment in Painting and Graphics
Specialization.

2013/2014

2014/2015

2015/2016

2017/2018

2018/2019

2019/2020

2020/2021

2021/2022

2022/2023

Source: Authors work 2023 Y=5.147+0.02241x

Table 3: Trend Values for Students” Enrolment in Graphics.

Year Emperical
Value

Exponential
Smoothing
To= B(0)+(1-p)

()

Least
Square

Y=a+bx

2003/2004

12

5.921

2004/2005

7.035

2005/2006

8.149

2006/2007

9.265

2007/2008

10.377

2008/2009

11.491

2009/2010

12.605

2010/2011

13.719

2011/2012

14.833

2012/2013

15.947

2013/2014

17.061

2014/2015

18.175

Year Painting Graphic
Students’ Students’

2015/2016

19.289

2017/2018

20.403

2003/2004 06 12

2018/2019

21.517

2004/2005 02 06

2019/2020

22.631

2005/2006 04 12

2020/2021

23.745

2006/2007 06 05

2021/2022

24.859

2007/2008 03 04

2022/2023

25.973

2008/2009 04 07

2009/2010 06 16

2010/2011 12 12

2011/2012 08 04

2012/2013 12 02

Source: Authors work 2023 Y=4.807+1.114x
Factors Influencing the Enrolment Trends in Painting and

Graphics

Socio-Economic, Technological and Cultural Influences

The analysis revealed that 42.31% of the students interviewed
preferred to choose Painting as their area of specialization while
57.69% of them preferred Graphics (See Table 4).
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Table 4: Distribution of Students” Choice of Specialization

Avrea of Specialization

Painting

Graphics

Distribution of Preference

%

%

42.31%

57.69%

Source: Authors work 2023

The reasons given by students on the choice were divergent when comparative analysis was made. For example, 6.06% of students’ preferred
and choose to study painting due to easy employment while 2.23% of those who preferred Graphics attached their choice to same. However, in
both cases, personal interest as a reason took highest percentage with 24.24% of students in Painting and 33.33% in Graphics. It could be
deduced that the students’ choice for areas of specialization was due mostly to personal interest (See Table 5).

Based on the Chi-square test results from the questionnaire administration on students’ choice pattern in Painting and Graphics, the test statistics
is 11.858 and the degree of freedom (DF) are 9. The P-value is 0.22 which is greater than 0.05 (See Table 5). Since the P-value exceeds the
significance level (0.05), it suggests there is no significant relationship between the reasons students chose Painting and Graphics at the
LAUTECH Art School. In other words, the reason provided by the students do not significantly affect their choice of pursuing Painting or
Graphics. The test shows that the reasons students gave for choosing Painting or Graphics at LAUTECH Art School do not really have a strong
impact on their decision. The reasons they listed are not the main factors that influence whether they chose Painting or Graphics. Inference can
be drawn to say that there is no clear pattern of strong connection between the reasons and the choice they made. The emphasis revealed that the
number of enrolment for Graphics is higher than Painting. This might be due to difficulty encountered in practical aspect of Painting. So,
percentage of Painting students’ who claimed that the specialization was less difficult (33.03) was lesser than students’ (4.44%) who claimed

that the course was less tedious.

Table 5: Factors Influencing the Enrolment Trends in Painting and Graphics

S/No

Reason for preferring Painting or Graphics

Painting

Graphics

frequency

%

frequency

%

Easy employment.

2

6.06%

1

2.23%

Less difficult to study.

1

3.03%

2

4.44%

The study is less expensive.

6.06%

2

4.44%

Personal Interest.

24.24%

33.33%

Discouragement from Teachers.

15.16%

4.44%

Pressure from Parents.

3.03%

13.33%

Most lucrative among all the arts.

9.09%

6.68%

Great demand in employment market.

6.06%

4.44%

Computer relatedness makes the course more attractive.

9.09%

22.23%

There is ready market for the Art Product.

18.18%

4.44%

TOTAL

100%

100%

X?=11.858; DF=9; P =0.22

Source: Authors work 2023

Time Factor

Consequent upon the fact that socio-economic, technological and cultural reasons listed are not the main factors, time factor was then explored
on enrolment in Painting and Graphics using Pearson Correlation (See Table 1). The coefficient of determination (r?) in this case of enrollment
in Painting is 0.1111. Therefore, (11.11%) of variation in the level of students’ enrolment in Painting was influenced by time factor (change in
year). So, 88.89% was explained by other factors. The coefficient of determination (r?) in the case of Graphics is 0.2364. Hence, 23.64% of
variation in the level of students’ enrolment in Graphics was influenced by time factor (change in year). 76.36% was explained by other factors.
Comparative analysis now revealed that time factor affected more of students’ enrolment in Graphics than in Painting.

Relationship between Students’ Enrolment in Painting and Graphics.

Having subjected Table 1 to statistical test using correlation, there is a moderate positive correlation between students’ enrolment in Painting and
Graphics. It therefore implies that there is tendency for high enrolment in painting X variable scores go within enrolment in Graphics Y variable
scores (and vice versa). The P value in this case is 0.001377, which is lesser than the significance level (0.05). Hence, there is a significant
correlation. The value of R?, the coefficient of determination is 0.4616, This further implies that 46.16% in the level of correlation of enrolment
in Painting and Graphics was influenced by time factor (change in year). So, 53.80% was explained by other factors. The result on correlation is
corroborated by ANOVA and by conventional criteria; the result from ANOVA is also considered statistically significant (See Table 6).
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Table 6: ANOVA Summary on Relationship between Enrolment in Painting and Graphics.

Source Degree of Freedom Sum of Squares Mean Square

Between Groups 1 656.95 656.95

Within Groups 36 3299.38 91.65

Total 37 3956.33

Source: Authors work 2023
Prediction from the Model Generated for Enrolments.

At present, the enrolment in Graphics double the enrolment in Painting (See Table 1). By 2026/2027 session which is about five years to this
time. The enrolment in Graphics will experience exponential growth and it will triple the number of enrolment in Painting.

In 2026/2027, x = 23 using model generated for Graphics,

Y =4.807 + 1.114x

Therefore, Y = 4.807 + 1.114 (23)

Y =30.429

For Painting, 0.2241x

Y =5.1474 + 0.2241x

Y =5.1474 + 0.2241 (23)

Y =5.1474 + 5.1474

Y =10.301

It is therefore predicted that the enrolment in Graphics will triple enrolment in Painting by 2026/2027 sessions.

Conclusion

Analysis revealed that students’ enrolment in both Painting and Graphics experienced an upward trend at a very slow speed but a faster speed in
Graphics. The students’ enrolment in Painting and Graphics experienced an upward trend at a very slow speed. However, the rate of rising in
Graphics was faster than in Painting. The reason given by students’ as the factors influencing their choices of areas of specialization were
divergent. In addition, reasons given by students’ do not significantly affect their choice of specializing Painting or Graphics. There is a
moderated positive correlation between students’ enrolment in Painting and Graphics. It is therefore predicted that enrolment in Graphics will
triple enrolment in Painting in five years’ time using models Y = 5.1474 + 0.2241x and Y = 4.807 + 1.114x generated for Painting and Graphics
respectively as X is 23 in 2026/2027 academic session. The study therefore concluded that enrolment in Graphics is experiencing exponential
growth. Moreover, unit increase in students’ enrolment in Graphics with changes in time is far more than unit increase in students’ enrolment in
Painting with time changes. For a policy-oriented remark, it is therefore suggested that a concerted and intensified effort be ensured not only to
teach students’ intellectually, but also to give them all round education that will make them have prowess both theoretically and in practical
advancement in their specialized area of study. In so doing, their personal interest would not be stultified by difficulty of learning practicals.

APPENDICES
APPENDIX 1: TREND VALUES FOR STUDENTS’ ENROLMENT IN PAINTING.
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APPENDIX 2: TREND VALUES FOR STUDENTS’ ENROLMENT IN GRAPHICS.

STUDENT'S ENROLMENT IN GRAPHICS

50
45
40
35
30
25
20
15
10
5
0
q/QQb‘ f&o" ,190‘° Q
S N O
g o§

®
Q Q
Q Q Q
QQ,\'L Q,\\’v Qoo\”
SIS SME S S M

EMPERICAL VALUE

References

1.

Abade A., Porto L. F. and Scholze A. R. et al 2024. A
Comparative Analysis of Classical and Machine
Learning Methods for Forecasting TB/HIV Co-Infection.
Scientific Reports. 14:28991.
https://doi.org/10.1038/s41598-024-69580-4 pp.1-14.
Ajadi M. O. and Akinde, T. E. (2019). Ceramic Art
Training in Art Schools of Oyo State. Artist Journal,
Vol. 3, No. 2, Department of Fine and Applied Arts,
University of Uyo, Nigeria. pp. 13-27.

Akinde, T. E. (2002). R. O. Rom Kalilu in Contemporary
Nigerian Art. An Unpublished B. Tech. Thesis.
Department of Fine and Applied Arts, LAUTECH.
Ogbomoso, Nigeria. pp. 1-86.

Ali D., Yasser, R. and Assef J. 2020. A Comparative
Study on Predicting Influenza Outbreaks Using Different
Feature Spaces: Application of Influenza-like IlIness
Data from Early Warning Alert and Response System in
Syria. BMC Research Notes; Vol. 13, No.33, pp. 1-8.
https://doi.org/10.1186/513104-020-4889-5.

Allen J. 2011. Comparison of Time Series and
Functional Data Analysis for the Study of Seasonality.
Master of Science Thesis, Department of Mathematics,
Graduate School, East Tennessee State University. pp. 1-
63.

Allende H., Moraga C. and Salas R. 2002. Artificial
Neutral Networks in Time Series Forecasting: A
Comparative Analysis. KYBERNETIKA, Vol. 38, No. 6,
pp. 685-707.

Alzahrani N., Cala J. and Missier P. 2024. Experience: A
Comparative Analysis of Multivariate  Time-Series
Generative Models: A Case Study on Human Activity
Data. ACM J. Data Inform. Quality, Vol. 16, No. 3,
Article 18. https://doi.org/10.1145/3688393.

Asamoh E. S. 2021. Determinants of Competitiveness of
Small and Medium Scale Enterprises in the Trading
Sector in Sub-Sahara Africa. International Journal of
Business Competition and Growth, Vol. 7, No. 4. pp.
288. DOI: 10.1504/1JBCG.2021.122262.

EXPONENTIAL SMOOTHING

LEAST SQUARE

Awe O. O. and Dias R. 2022. Comparative Analysis of
ARIMA and Artificial Neural Network Techniques  for
Forecasting Non-Stationary Agricultural Output Time
Series. Agris on-line Papers in Economics and
Informatics; Vol. XIV, No. 4. pp. 2-8.

. Babalola, D. O. (2020) Zaria Art School: A brief history.

In Zaria Art School; 50th anniversary exhibition (1995-
2005). Curated by Jerry Burahi, Simon O. lkpankronyi,
Caleb Samuel and Lasisi Lamidi. A publication of the
National Gallery of Art, Nigeria. ISSBN: 978-  978-
49443-0-4 pp. 125-180.

. Bahrpeyma F. 2020. Multi-Step Ahead Time Series

Prediction. PhD Thesis, Faculty of Engineering and
Computing, School of Computing, Dublin City
University. pp. 1-211.

. Caiado J. and Crato N. and Pena D. 2007. Comparison of

Time Series with Equal Length. Munich Personal RePEc
Archive MPRA Paper No. 6605, Posted 07 January 2008
04:29 UTC. Retrieved January 2025. pp. 1-18. Online at
https://mpra.ub.uni-muenchen.de/6605/.

. Daniels S. (2024). Time Series Anomaly Detection: A

Comparative Study of Techniques. A Master of Science
Degree Thesis in Computer Science, College of Graduate
Studies, University of Idaho. pp. 1-68.

. Esseku J. F. 2021. Students’ Preparedness towards the

Study of Graphic Design: The Case of UEW.
International Journal of Humanities, Social Sciences and
Education (IJHSSE), Volume 8, Issue 2. pp. 27-34. ISSN
2349-1373(Print) and ISSN  2349-0381(Online).
https://doi.org/10.20431/2349-0381.0802004.

. Faculty of Environmental Sciences. (2010). Ladoke

Akintola University of Technology, Ogbomoso: Hand
Book. Ogbomoso; Lautech. 2010-2012. pp. 48-69.

. Hallberg K., Williams R. and Swanlund A. et al. 2018.

Educational Researcher; Vol. 47, No. 5, pp. 295-306.
DOI: 10.3102/0013189X18769302.

. Hammad M. A. et al. 2024. Comparative Analysis of

Bilinear Time Series Models with Time-Varying and

Copyright © ISRG Publishers. All rights Reserved. 289

DOI: 10.5281/zenodo.14909066



https://doi.org/10.1038/s41598-024-69580-4%20pp.1-14
https://doi.org/10.1145/3688393
https://mpra.ub.uni-/
https://doi.org/10.20431/2349-0381.0802004

Symmetric GARCH Coefficients: Estimation and
Simulation. Symmetry, Vol. 16. No. 5, pp. 581.
https://doi.org/10.3390/sym16050581.

Hanafiah N. S., Shafii N. H. and Fauzi N. F. et al. 2022.
Comparison of Fuzzy Time Series and Arima Model for
Predicting Stock Prices. Journal of Computing Research
and Innovation (JCRINN) Vol. 7, No. 2, pp. 366-378.
https://jcrinn.com: elSSN: 2600-8793 doi:
10.24191/jcrinn.v7i2.332.

. Jha S. and Yang E. et al. 2020. Comparative Analysis of
Time Series Model and Machine Testing Systems for
Crime Forecasting. Neutral Computing and Applications.
https://doi.org/10.1007/s00521-020-04998-1. pp. 1-3.
Ladoke Akintola University of Technology, Oghomoso,
Nigeria. (2015). The Postgraduate School Prospectus
2015-2017. Ogbomoso; A  Publication of the
Postgraduate School, LAUTECH. ISBN: 978-978-032-
542-8, pp. 166-205.

Mazzotti S. et al. 2020. Comparative Analysis of
Synthetic GNSS Time Series - Bias and Precision of
Velocity ~ Estimations. HAL  Open  Science.
https://hal.science/hal-02460380v1. pp. 1-61.

Min J. and Dong Y. et al. 2020. Comparative Analysis of
Two Methods of Natural Gas Demand Forecasting. I0P
Conference Series: Earth and Environmental Science
632 (2021) 032033. D0i:10.1088/1755-
1315/632/3/032033.

Murray C. and Chaurasia P. et al. 2022. A Comparative
Analysis of State-of-the-Art Time Series Forecasting
Algorithms. International Conference on Computational
Science and Computational Intelligence (CSCI). pp. 89-
95.

Newman 1994. Social Research Methods: Quantitative
and Qualitative Approaches, Second Edition. Boston,
London, Toronto, Sydney, Toronto, Sydney, Tokyo and
Singapore: Allya and Bacon.

Ramani A. V. 2018. Comparative Analysis of Different
Forecasting Techniques for Ford Mustang Sales Data.
Proceedings of the International Conference on Industrial
Engineering and Operations Management. Pretoria/
Johannesburg, South Africa, October 29 to November
1, 2018. pp. 465-475.

Rehfed K., Marwan J. and Heitzig, J. et al. 2011
Comparison of Correlation Analysis ~ Techniques  for
Irregularly Sampled Time Series. Nonlin. Process
Geophys, Vol.18, pp. 389-404.www.nonlin-processes-
geophys.net/18/389/2011/d0i:10.5194/npg-18-389-2011.
. Selase G. R., Mawuli Q. and Joseph A. et al. 2019.
Factors Influencing the Preference of ~Graphic Design
as a Visual Art Subject in Second Cycle and Tertiary
Educational Institutions in Ghana. American Journal of
Art and Design Vol. 4, No. 4, pp. 73-79. Doi:
10.11648/j.ajad.20190404.15.

. Students’ Handbook. Department of Fine and Applied
Arts, Faculty of Environmental Sciences, Ladoke
Akintola University of Technology, Ogbomoso, Nigeria.
nd. pp. 1-49.

. Sukono M., Napitupulu H. and Mohamed N. et al. 2024.
Comparative Analysis of Time Series Forecasting
Models Using Arima and Neutral Network
Autoregression  Methods.  Barekeng:  Journal of

Mathematics and Its Applications; Volume 18, Issue 4.
pp. 2563-2576.

. Tayib M. A. 2023. A Comparative Study of Deep

Learning Techniques for Time Series Forecasting  in
Energy Consumption Prediction. M.Sc. Thesis,
Department of Information Systems, Graduate School of
Informatics, Middle East Technical University. pp. 1-
169.

. Wahyuni S. N., Sediono E. and Sembiring I. et al. 2022.

Comparative Analysis of Time Series Prediction Model
for Forecasting COVID-19 Trend. Indonesia Journal of
Electrical Engineering and Computer Science; Volume
28, No. 1, pp. 600-610. [ISSN: 2502-4752,
Do0i:10.11591/ijeecs.v28.il.

. Wu R. M., Shafiabady Niusha and Zhang H. et al. 2024.

A Comparative Study of Ten Machine Learning
Algorithms for Short-Term Forecasting in Gas Warning
Systems. Scientific Reports 14:21969.
https://doi.org/10.1038/s41598-024-69580-4. pp. 1-18.

. Xiao J., Huang Y. and Hu C. et al. 2022. Time Series

Data Encoding for Efficient Storage: A Comparative
Analysis in Apache loTDB. PVLDB, Vol. 15, No. 10, pp.
2148-2160. DOI.10.14778/3547305.3547319.

. Xiao M., Ji L. and Qian X. et al. 2025. Association of

Quality of Life in Older Patients with Breast Cancer: A
Cross-Sectional ~ Study from China. BMJ Open
2025;15:e085842.d0i:10.1136/bmjopen-2024-085842.

pp. 1-7.

Copyright © ISRG Publishers. All rights Reserved.
DOI: 10.5281/zenodo.14909066



https://doi.org/10.3390/sym16050581
https://jcrinn.com/
https://doi.org/10.1007/s00521-020-04998-1
https://hal.science/hal-02460380v1
http://www.nonlin-processes-geophys.net/18/389/2011/doi:10.5194/npg-18-389-2011
http://www.nonlin-processes-geophys.net/18/389/2011/doi:10.5194/npg-18-389-2011
https://doi.org/10.1038/s41598-024-69580-4

