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ABSTRACT

This study embarks on an analytical drive to project future dividends of the Employees Provident Fund
(EPF) by harnessing the historical dividend data spanning from 1952 to 2023. With a comprehensive
methodology that fuses both descriptive and inferential statistical approaches, the study conducts an in-
depth examination of the fluctuations and trends in EPF dividend rates across seventy years. Utilizing
EXCEL statistical tools, such regression models, it examines into identifying the pivotal factors that have
historically influenced EPF dividends, thereby enabling the prediction of their future trajectories. This
endeavor aims to refine the strategies employed in financial planning, ensuring they are more aligned with
predicted outcomes.

The study uncovers a pattern of volatility in EPF dividends, marked by significant highs and lows which
correspond with the changing tides of the economic landscape. The development and application of a
predictive model, deemed most effective through this study, shed light on potential future trends of EPF
dividends. This model is instrumental in proposing a strategic approach for EPF contributors, tailored to
navigate the complexities of investment planning with foresight.

Moreover, the significance of this study transcends the boundaries of dividend prediction. It lays down a
comprehensive framework that deepens the understanding of how retirement fund dividends are influenced
by economic fluctuations. This contribution is invaluable for investors and policymakers alike, providing
them with the foresight needed to make informed decisions that could preemptively address the challenges
posed by future economic shifts. In essence, this paper makes a profound contribution to the domain of
financial planning and analysis by advocating for a shift towards a more proactive and informed
management of retirement savings.

Keywords: EPF, Dividend, Descriptive statistics, Inferential statistics, Financial planning

INTRODUCTION

The Employees Provident Fund (EPF) is an integral component of Malaysia’s retirement planning system,
established to provide financial security for its workforce upon retirement. As a mandatory savings scheme
and social security institution, the EPF collects contributions from employees and employers alike, investing
these funds in a diversified portfolio to generate income. The dividends declared from these investments are
credited back to the members’ accounts, significantly impacting their retirement savings and financial well-
being. The significance of these dividends for investors cannot be overstated, as they represent the return on
investment of the lifelong savings of individuals, which in turn influences their financial stability and
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quality of life in retirement. Over the years, the rates of EPF dividends have experienced fluctuations that
mirror the economic dynamics within Malaysia and the global financial landscape. These fluctuations have
highlighted a crucial research problem: the unpredictability of EPF dividend rates poses a significant
challenge to stakeholders, including individual contributors, financial planners, and policymakers, in their
planning and decision-making processes. The need for a predictive model becomes evident as stakeholders
seek to navigate the uncertainties surrounding future dividend rates, which are critical for effective
retirement planning and financial management. In response to this need, this study embarks on a scientific
inquiry aimed at employing inferential statistics to predict future EPF dividends, utilizing historical data
spanning from 1952 to 2023[1]-[3].

The comprehensive dataset presents an opportunity to explore and identify patterns, trends, and potential
factors influencing dividend rates over the past seven decades [4]. Through this analysis, the study aims to
achieve the following objectives:

1. To examine the historical trends and fluctuations in EPF dividend rates, identifying underlying patterns
and correlation.

2. To apply regression models which capable forecasting future EPF dividends.

3. To assess the accuracy and efficacy of the model in predicting dividend rates, offering stakeholders a
valuable tool for more informed financial planning and decision-making.

Guided by these objectives, the study seeks to address the overarching research question: “Can inferential
statistics, applied to historical EPF dividend data, provide reliable predictions of future dividend rates, and
how can these predictions enhance the retirement planning strategies of stakeholders?” This research
endeavors to fill a gap in the literature by providing empirical insights and developing a predictive model for
EPF dividends. By achieving its objectives, the study not only contributes to the academic field of financial
planning and econometrics but also offers practical implications for individuals and policymakers striving to
optimize retirement savings strategies in the face of economic uncertainties [5], [6].

LITERATURE REVIEW

The Employees Provident Fund (EPF) serves as a cornerstone of retirement planning in Malaysia, offering
financial security to its contributors through dividends generated from diversified investments. Given the
significant impact of these dividends on the financial well-being of individuals, understanding, and
predicting their future trends is of paramount importance. This literature review synthesizes existing
research on the EPF, focusing on its investment strategies, factors influencing dividends, and the potential
application of inferential statistics for predictive modeling. The goal is to explore the feasibility and
methodology of employing statistical techniques to forecast future EPF dividends, thereby enhancing
financial planning and policymaking[7].

A. EPF Investment Strategies and Dividend Influences

The EPF’s investment portfolio, advocating for the inclusion of Shariah-compliant gold investments. They
argue that allocating approximately 15% of the EPF’s portfolio to such investments could safeguard
contributors’ purchasing power post-retirement, highlighting the importance of diversification in investment
strategies to stabilize and potentially increase dividend yields. The adequacy of the EPF in providing old age
support, pointing to the challenges posed by pre-retirement withdrawals and declining investment returns.
The fund’s investment strategies and minimizing withdrawals could improve its sustainability and dividend
payouts. The EPF’s Shariah Fund underscores the necessity for Shariah-compliant investment methods. This
approach not only aligns with the ethical considerations of Muslim contributors but also indicates the
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broader need for the EPF to adapt its investment strategies in response to demographic and market changes.
The National Social Protection Fund (NSPF) as an evolution of the EPF, aiming to integrate the informal
sector into the formal social protection scheme. This concept suggests a future direction for the EPF,
emphasizing the importance of inclusive and flexible investment strategies to meet the diverse needs of its
contributors[5], [7], [8]-

B. Predictive Modeling Using Inferential Statistics

The application of inferential statistics, particularly regression analysis, offers a promising avenue for
predicting EPF dividends. Regression models can analyze historical dividend data and identify significant
predictors, such as economic indicators, market performance, and changes in investment strategies. By
quantifying the relationship between these factors and EPF dividends, researchers can develop models
capable of forecasting future trends. The literature review underscores the complexity of predicting EPF
dividends, influenced by a myriad of factors including investment strategies, regulatory changes, and
economic conditions. The studies reviewed highlight the importance of diversification in investment
portfolios and the potential benefits of incorporating Shariah-compliant and other innovative investment
instruments. Moreover, the application of inferential statistics, particularly through regression models,
presents a viable method for developing predictive models of EPF dividends. Such model could
significantly enhance the ability of stakeholders to engage in more informed financial planning and policy-
making. Future research should focus on refining these statistical models, incorporating a wider range of
predictive variables, and validating their predictive accuracy in the context of Malaysia’s dynamic economic
landscape. By advancing our understanding of the factors influencing EPF dividends and improving our
ability to predict them, we can better prepare for the financial challenges of retirement, ensuring a stable and
secure future for all EPF contributors [9]-[14].

METHODOLOGY

The Employees Provident Fund (EPF) dividends play an integral role in the financial planning landscape,
impacting millions of individuals and institutions. The capability to analyze and forecast the dynamics
influencing these dividends is paramount. This study leverages inferential statistics, specifically linear
regression, on historical EPF dividend data spanning several decades to unearth underlying patterns and
project future dividend distributions [15].

A. Data

The dataset encompasses annual EPF dividend rates (in sen) from 1952 to 2023, illustrating the fund’s
financial performance over time.

Year/ Year/ Year/ Year/ Year/ Year/ Year/ Year/
Dividend Dividend |Dividend |Dividend |Dividend Dividend [Dividend [Dividend
1952/2.5 1953/2.5 1954/2.5 1955/2.5 1956/2.5 1957/2.5 1958/2.5 1959/2.5
1960/4.0 1961/4.0 1962/4.0 1963/5.0 1964/5.25 1965/5.5 1966/5.5 1967/5.5
1968/5.75 1969/5.75 |1970/5.75 |1971/5.8 1972/5.85 1973/5.85 [1974/6.6 1975/7.0
1976/7.0 1977/7.0 1978/7.25 ]1979/8.0 1980/8.0 1981/8.0 1982/8.0 1983/8.5
1984/8.5 1985/8.5 1986/8.5 1987/8.5 1988/8.0 1989/8.0 1990/14.0 [1991/12.5
1992/12.5 1993/13.5 ]1994/14.0 |1995/13.0 |1996/13.25 (1997/11.5 |1998/10.5 |1999/10.0
2000/10.75 [2001/10.0 |2002/9.0  |2003/9.25 |2004/9.25 2005/9.0 2006/8.3  |2007/8.0
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Year/ Year/ Year/ Year/ Year/ Year/ Year/ Year/
Dividend Dividend [Dividend [Dividend Dividend Dividend Dividend |Dividend
2008/8.75 2009/8.55 [2010/8.75 |2011/8.8 2012/8.9 2013/8.7 2014/8.5 2015/7.75
2016/7.25 2017/8.25 12018/7.0 2019/5.5 2020/4.25 2021/5.0 2022/4.6 2023/5.5

A preliminary descriptive analysis reveals fluctuations that correspond with various economic cycles, policy
changes, and market conditions, underscoring the complexity of predicting dividend rates.

B. Hypothesis Formulation

The primary hypothesis suggests that there is a statistically significant linear relationship between time
(year) and EPF dividend rates. Specifically:

e Null Hypothesis (H,): There is no linear relationship, implying that the year does not significantly
predict the dividend rate.

¢ Alternative Hypothesis (Hi): A linear relationship exists, suggesting the year can significantly
predict the dividend rate.

C. Scatter Diagrams

An initial scatter diagram plots the year (independent variable) against the total dividends (dependent
variable), providing a visual assessment of the data’s linearity. This step is crucial for determining the
appropriateness of applying a linear regression model for further analysis.

D. Simple Linear Regression
Employing a simple linear regression model, the analysis seeks to establish a linear equation of the form:
Total Dividend = Bs+p1xYeart+e

Here, B, represents the intercept, B: the slope, and € the error term. This model aims to quantify the
relationship between the passage of time and dividend payouts.

E. Measuring the Model’s Fit

The model’s fit is evaluated by calculating the R-squared value, indicating the proportion of variance in the
dividend rates that is explainable by the year. A higher R-squared value signifies a model that closely aligns
with the observed data.

F. Assumptions of the Regression Model

The analysis rigorously tests the linear regression model’s underlying assumptions: linearity, independence
(error terms are independent), homoscedasticity (constant variance of error terms), and normality (normally
distributed error terms). Diagnostic plots and statistical tests assess these assumptions, ensuring the model’s
validity.

G. Testing the Model for Significance

The model’s overall significance, along with the predictive power of the year, is evaluated using an F-test
and t-tests for the regression coefficients. A p-value below the conventional threshold of 0.05 confirms the
statistical significance of the model and its predictors. The linear regression analysis concludes the statistical

Page 312
www.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS |Volume VI1II Issue V May 2024

significance of the year in predicting EPF dividend rates and the robustness of this relationship. The model’s
assumptions be validated, and significance tests affirm the hypotheses, the model will serve as a potent tool
for forecasting future dividends. However, it is imperative to acknowledge the influence of external
variables not encompassed by the model, such as global economic shifts and domestic financial policies [5].

RESULTS AND DISCUSSION

This analysis seeks to explore the historical dividend rates of the Employees Provident Fund (EPF) from
1952 to 2023. Given the critical role of the EPF in the retirement planning of Malaysian workers,
understanding the trends and factors influencing its dividends is essential for both investors and
policymakers. Employing statistical methods, this study aims to identify patterns within the data, assess the
relationship between time and dividend rates, and test the model’s statistical significance[10].

A. Data Descriptive

The dataset consists of annual EPF dividend rates over 72 years. A preliminary look at the data shows a
range of dividends from 2.5 sen in the early years to a peak of 14 sen, reflecting varying economic
conditions over time. The mean, median, standard deviation, and other descriptive statistics provide a
comprehensive understanding of the dataset’s central tendency and dispersion.

TABLE 1 DESCRIPTIVE STATISTICS

YEAR[TOTAL (SEN)
COUNT[72. [72.
MEAN [355 [7.4
STD [209 [29
MIN [0 2.5
250 |17.75 |55
50% [35.5 (8.0
75%  |53.25 [8.76
MAX [71  [14.0

The descriptive statistics provide a comprehensive overview of the dataset. The Total (sen) column,
representing EPF dividend rates, shows a wide range from 2.5 to 14 sen, with a mean of approximately 7.41
sen. The Year column is adjusted to start from O for regression purposes, spanning 72 observations which
correspond to the years 1952 to 2023.

B. Hypothesis Formulation

Given the fluctuating nature of EPF dividends, the hypothesis posits a linear relationship between time (as
an independent variable) and dividend rates (as a dependent variable). Specifically, the hypothesis suggests
that changes in the economic environment over time are reflected in the dividends declared by the EPF [16].

C. Scatter Diagram

The scatter plot visualizes the relationship between the years and EPF dividend rates, with the regression
line indicating the trend.
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This diagram provides the potential linear relationship between the variables. A scatter diagram visualizes
the relationship between the year (independent variable) and EPF dividend rates (dependent variable), with a
fitted regression line indicating the overall trend. This graphical representation suggests a general increase in
dividends over time, with noticeable fluctuations [17].

D. Simple Linear Regression

Using simple linear regression, the study aims to quantify the relationship between time and dividend rates.
The regression equation, coefficients, and the intercept offer insights into how dividend rates have changed
over time in response to various factors. The regression analysis, with the year as the predictor and EPF
dividend rates as the outcome, yielded a coefficient suggesting an annual increase in dividends. The
regression analysis yields the following equation for predicting the total value based on the year:

Total (sen)=4.7218+0.0735xYear

Where:

e The intercept ($0) is 4.7218, indicating the starting point of the total value when the year is 0.
» The slope (#1) is 0.0735, suggesting that on average, the total value increases by 0.0735 sen each year.

Based on the linear regression model, the predicted total values (in sen) for the next five years are as follows:

Year 2024: 10.0894 sen
Year 2025: 10.1629 sen
Year 2026: 10.2364 sen
Year 2027: 10.3099 sen
Year 2028: 10.3835 sen

These forecasts suggest a gradual increase in the total value over the next five years, aligning with the
positive trend indicated by the slope of the regression line.

Page 314

wwwe.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS |Volume VI1II Issue V May 2024

E. Measuring the Model’s Fit

The model’s fit is evaluated through R-squared and Mean Squared Error (MSE) metrics. R-squared
indicates the proportion of variance in the dependent variable that is predictable from the independent
variable, while MSE measures the average of the squares of the errors.

TABLE 2 MODEL FIT METRICS

METRIC|VALUE
R-squared|0.270
MSE 6.3167

The R-squared value of 0.270 suggests that approximately 27% of the variance in dividend rates can be
explained by the independent variables incorporated into the model. Meanwhile, the MSE of 6.3167
indicates the average prediction error in dividend rate forecasting. These results signify a moderate level of
predictive capability and reasonable accuracy in forecasting EPF dividend rates, crucial for retirement
planning and maximizing savings.

F. Assumption of the Regression Model

The regression analysis is predicated on several assumptions, including linearity, independence,
homoscedasticity, and normality of residuals. The adherence to these assumptions is crucial for the validity
of the model’s outcomes. In the statistical analysis aiming to predict future dividends of the Employees
Provident Fund (EPF) based on historical data from 1952 to 2023, a comprehensive examination of the
underlying assumptions for regression analysis was conducted. This involved visual assessments of
linearity, homoscedasticity, and the normality of residuals, which are pivotal in ensuring the reliability and
validity of the regression models used for prediction [18]. Below, we delve into the findings from each of
these assessments in detail. The assumptions critical for regression analysis, including linearity,
homoscedasticity, and normality of residuals:

1) Linearity Check: The scatter plot with a regression line demonstrates the relationship between the year
and EPF dividend rates, indicating a generally increasing trend with notable fluctuations.

Linearity Check: EPF Dividend Rates Over Time

Total (sen)
o

(22211l

%1550 1960 1970 1980 1990 2000 2010 2020
Year
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This suggests a degree of linearity in the data, though the presence of fluctuations and periods of significant
change highlight the complex nature of this relationship [19].

2) Homoscedasticity Check: The plot of residuals versus fitted values is used to assess
homoscedasticity—that is, whether the variance of error terms is constant across all levels of the

independent variables.

Homoscedasticity Check: Residuals vs Fitted Values
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The dispersion of residuals around the horizontal line appears relatively uniform, although there might be
some patterns indicating changing variability over time. This necessitates a closer examination to confirm

homoscedasticity [20].

3) Normality Check: The Q-Q plot compares the distribution of residuals with a normal distribution.

Normality Check: Q-Q Plot of Residuals

Ordered Values
(=]

-2 =1 0 1 2
Theoretical quantiles

If the residuals fall along the reference line, it suggests that they are normally distributed. In this plot, while
many points adhere to the line, deviations at the tails indicate potential departures from normality,

Page 316
wwwe.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS |Volume VI1II Issue V May 2024

5, >
¢ RSIS ~

particularly for extreme values. These visual assessments are essential for understanding the data’s
suitability for linear regression modeling and identifying areas where transformations or different modeling
approaches might be necessary [12].

G. Testing the Model for Significance

The model’s significance is tested using the F-statistic for the overall model and t-tests for individual
coefficients. These tests assess whether the observed relationships are statistically significant and not due to
random chance [21].

TABLE 3 MODEL SIGNIFICANCE

STATISTIC [VALUE
F-statistic 25.88
Prob (F-statistic) [2.92e-06
t-value (Year) |5.087
p-value (Year) |[<0.001

The significance of the regression model and its coefficients was confirmed through the F-statistic and t-
tests, demonstrating that the model and the year’s coefficient significantly predict EPF dividend rates [14].

CONCLUSION

The analysis of EPF dividend rates from 1952 to 2023 through statistical methods has provided valuable
insights into the trends that have influenced these rates over time. The visual assessment of the statistical
assumptions necessary for linear regression analysis provided valuable insights into the data’s
characteristics and the feasibility of employing a linear model for predicting EPF dividends. While the
analysis indicated a reasonable basis for proceeding with linear regression, it also highlighted areas where
the assumptions may not be fully satisfied. Addressing these concerns through data transformation, robust
regression techniques, or alternative models could enhance the model’s predictive accuracy and reliability.
This thorough and professional examination forms the foundation for developing a statistically sound model
capable of forecasting EPF dividends, ultimately contributing to more informed financial planning and
policy-making [2], [5], [11], [22], [23]. The simple linear regression model, despite its limitations, indicates
a statistically significant relationship between time and dividend rates, albeit with a moderate R-squared
value. This suggests that while time is a factor, other variables not captured in this model also play
significant roles in determining EPF dividends. The findings underscore the complexity of predicting future
dividends and the need for a more nuanced approach that considers various financial and investment factors
[24]. This study contributes to the body of knowledge on EPF dividends and serves as a basis for further
research, potentially incorporating more variables and employing more complex models to better understand
the dynamics at play [22], [25], [26].
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