


The Social Security Research Centre (SSRC) was established in March
2011 at the Faculty of Economics and Administration (FEA), University
of Malaya to initiate and carry out research, teaching and dissemination
of evidence-based knowledge in the area of social security, including
old age financial protection in order to enhance the understanding of
this critical topic to promote economic development and social
cohesion in Malaysia.

To support the research in social security in general and old-age
financial protection in particular the Employees Provident Fund (EPF)
of Malaysia has graciously provided an endowment fund to create the
nation’s first endowed Chair in Old Age Financial Protection (OAFPC)
at University of Malaya. OAFPC has the over-riding objectives to help
formulate policies to promote better social security and improve old
age financial protection, and to help formulate policies to promote
economic growth in an aging society for consideration by the
Government of Malaysia.

The interest in social security and old-age financial protection is ever
growing in view of an ageing population. Malaysia is also subjected to
rising life expectancy and falling fertility rates, the perceived inadequacy
of current social security provisions, coupled with the added fear that
simply more expenditure may not be conducive to the development and
growth objectives of the society. This calls for innovative policy solutions
that may be inspired by international experience based on an empirical
grounding in national data and analysis.
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Abstract

This paper offers an overview on the sample data drawn from Employees
Provident Fund (EPF) – from the raw data to the cleaned and recoded
data set ready for research exploration. The original sample of 30,000
EPF members with financial transactions for the years 2002 to 2012
was drawn from the EPF database in 2013. The paper describes
rationale and approaches of data cleaning and recoding after which the
original sample was reduced to 22,560 cases and made available for
analysis which consists of 21,478 Malaysian members and 1,082 non-
Malaysian members.

The sample data contains socio-demographic information of the
members as well as their transaction records over the 11 year period.
Important socio-economic information of the members such as age,
gender, nationality and ethnicity is fully available in the cleaned sample;
other useful information such as US economic sector and home state
of the contributor are highly incomplete and thus suppressed. The
information about financial transactions of the sample members is rich
and presented for the key financial flows – contributions, dividends,
withdrawals, others - as well as for some sub-sets for each of the 11
years as well as the balance for the end of each year. This information
should promote a much better understanding of the contribution and
dissaving behavior of EPF members along main socio-economic
characteristics.
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1.  Motivation

Good policies need to be guided by rigorous empirical evidence. This
applies to all policy areas and in particular to social policies such as
social protection: “The softer the issues is or seems, the harder the
analyses have to be.”1 To create this empirical evidence of facts and
behaviour about individuals with regard to social security schemes
requires access to a variety of micro-data at individual level over time,
i.e. not simply tabulated mezzo/macro data in variable cross section.
To allow for the testing of the causality of hypotheses beyond statistical
correlation requires data across time not only at one moment in time
across individuals. Only then can hypotheses be more rigorously
investigated and tested.

Once such a set of individual/micro data – as a sample and in
anonymous form – is available, it does not only allow the exploration
and application by a small circle of selected researchers. It opens the
ground for a vibrant research community as master and Ph.D. students
can finally move their research aspirations to the next level: to test
the validity of hypotheses that were created in other countries for
Malaysia, and to develop and test their own and new models and
hypothesis and test them with Malaysian data.  Only such a process
will offer students and researchers access to international top journals
while providing the Malaysian policy makers with essentially free
research results. The way how such a data access has changed the
research and policy thinking in other countries is visible in the output
of research institutions exemplified by ARC Centre of Excellence in
Population Ageing Research (CEPAR) in Sydney, the Center for
Retirement Research at Boston College (CRR) in Boston, the Center
for Research on Pensions and Welfare Policies (CeRP) in Turin, the
Munich Center for the Economics of Aging (MEA) in Munich, formerly
Mannheim, and the Social Protection and Labor Global Practice of the
World Bank, Washington, DC.

The result of such scientific research is a critical element (but not the
only one) of evidence-based policy design and implementation. Once
the individual data is available, policy makers and policy institutions
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1 Robert Holzmann, then Sector Director for Social Protection and Labor at the World
Bank at a consultation meeting on Human Development issues between the World
Bank and UNICEF in New York in autumn 1997.
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can also request and receive studies of other areas of their interest
on short notice and of international quality.

The purpose of this paper is to describe the EPF data, the background
of the request, the process of treating the sample data once received
in particular the cleaning and recoding/reclassification process, first
results of using the data, and the access to the cleaned and formatted
data by researchers. It ends with a few thoughts on the next level of
data for social protection research in Malaysia.

2.  Types of Data

Data which is needed for such advanced social protection research is
broadly grouped into 2 types: Survey data and administrative data. A
third group of data emerges from randomized controlled trials that are
undertaken to directly explore the effectiveness of government
interventions including social protection programs.

The periodic survey data that can typically be used to address some
research questions are Household Income and Expenditure Surveys
(HIES) and Labor Force Surveys (LFS) and they are nowadays available
in all countries, including in Malaysia. A sample for both surveys is
accessible for local research needs and contains a lot of information
about demographic and economic characteristics and some useful but
limited information about relevant social security items. In addition,
infrequent and discretionary surveys such as on dissaving behaviour
of EPF affiliates can provide useful specific information that is not
contained anywhere else.

The administrative data that have much of the requested information
about individuals and their social security history resides with social
security administration (for the public and private sector), in particular
the Civil Service Pension Fund, EPF, LTAT, and SOCSO2. The collected
and stored information is typically rich and at times complete as
regards social security issues (contribution and benefit history) but
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2 For an overview of these institutions and related policies issues, see the website
of the Social Security Research Centre, University of Malaya, Mansor et al. 2014,
Holzmann 2014.
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typically limited to a few demographic and economic characteristics
of the insured or beneficiary.

For this reason much of the advanced international research works,
matching different micro-data sets into one project data set to allow
for a much richer investigation.  Such matching happens best with the
actual matching of individuals via (anonymous) personal identification
numbers, else via proxy matching of individuals with identical (or at
least similar) characteristics. In order to do so raises some demand
on all available and used data sets.

3.  Specific Data Request

EPF is the largest social security institution in Malaysia that covers
14.45 million enrolled members and the number of registered employers
reaches 537,123, with nearly 6.74 million active members (as of 30
September 2015). As a provident fund it collects contributions (from
employees and employers), registers temporary or permanent
withdrawals, and records individual holdings of retirement assets at
least on a yearly basis. Some of the data may be available across
time (such as total individual savings), some only across individuals
for several years such as monthly or yearly contributions.  But even if
free access to such data is restricted, the access to a sample of raw
data allows for addressing important initial research questions such
as on contribution level and density across socio economic
characteristics or the profile of exit or disbursement from EPF by socio
economic characteristics.

A 30,000 random sample of all enrolled members was requested as of
end-2012 tracing their historical records for the past 11 years, i.e. since
January 1, 2002. The sample of the EPF data was requested in
anonymous form, i.e. the individual cannot be identified because
address or other related information are withheld. The same applies
for a personal identification number that may be drawn but withheld
except for matching purposes and then again discarded.

The requested sample size was selected to allow for up to 1/3 of data
loss during the cleaning process while keeping a sample size that
allows for statistically significant differentiation around key
characteristics. For example, if regional identification were not
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attempted - only significance at national level, the sample size could
have been much more reduced. The sample of some 20,000 to 30,000
individuals is about the same size as for the Household Income and
Expenditure Surveys (HIES) or the Labour Force Surveys (LFS) referred
to above. The original data contained 22 variables. The variables
requested were demographic information such as age, gender, marital
status; socio-economic data such as industry, state, education level,
wage level and social security data such as contributions per month,
accumulations, withdrawals, dividends (interests) and other
transactions.

The data were provided in two datasets. The first set is the header
record for each member containing 11 variables of essentially
unchanging socio-economic characteristics for each member while the
second set contains 12 variables related to transaction records for the
member for 11 years from year January 1, 2002 to December 31, 2012.
The variables are presented in Table 1 and 2.

Several meetings were conducted with IT Department of the EPF to
understand and seek clarifications about the coding, missing values
and ambiguities. For example, there were an unusually high number
of transaction codes (1661), high number of missing values such as
for the home state variable, ambiguities such as date of birth and
unreasonable financial balances.

4.  Data Exploration

The EPF provided the sample data in two files with information
extracted from the EPF database as of the end of 2012. These data
were extracted from a random sampling without any specific sampling
framework. This approach was selected as little was known about the
composition of the data population except averages produced in annual
statistics without closer information. Using the national census as
sampling framework would have provided a biased sample as the
members of EPF are not a representative sample of the total population.

During the data exploration, several issues pertaining to the supplied
sample data needed further clarification. The number of occurrences
with respect to the missing and/or unknown values for each variable
is contained in Table 1 and Table 2.
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It can be observed from Table 1 that there are large numbers of missing
values for three variables namely, home state (19,212 cases), nationality
(3,885 cases) and ethnicity (race) (1,998 cases). There are also
ambiguities in terms of unknown values for the variable gender (48
cases), ethnicity (3,311 cases) and nationality (5 cases), and dubious
values for the date of birth (131 cases).

6

Note: a=number of cases with missing value; b= number of cases coded as Unknown;
c=dubious

Table 2 refers to the financial transactions for each member in the
sample period 2002-2012. This data is transaction oriented i.e. refers
to individual inflows and outflows from the accounts such as monthly
contributions and irregular withdrawals and the related information about
the employer and his socio-economic characteristics. Table 2 indicates
that there is a very large number of missing values for the auxiliary
code (167,593 cases), employer code (215,076 cases), sector of the
employer code (217,260 cases) and industrial code for the employer
(221,368 cases).

Table 1: Description of variables in the Profile dataset
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The exploration on a number of variables had to be aborted due to the
high missing cases (state, nationality, ethnicity, employer number,
sector of employer and industrial code of the employer) and/or the
variable itself is not useful since certain information is outdated such
as the home state. For industry and sector variables, although the
variables were not explored further, these variables were maintained in
the database. Subsequently, the variables were either recoded or
deleted in the data transformation process.

As shown in Table 1, there were two variables with large number of
missing/unknown values namely ethnicity (RACE) and nationality
(NAT). The confusion arises from the fact that variable RACE produces
the code for main ethnic groups in Malaysia including the sub-ethnic
groups and the nationality for the non-Malaysian. Further investigation
done via cross-tabulation shows many cases of inconsistency of RACE
and NAT. However, some of the ambiguities were addressed in data
cleaning and transformation stage.
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Note: a=number of cases with missing value

Table 2: Description of variables in the Transactions dataset
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5.  Data Cleaning and Data Transformation

Data cleaning involves the review and elimination of records with
dubious entries that cannot be corrected or explained and with missing
important information. The data transformation involves the recoding of
some of the variables under different headings. In a first stage all
members with dubious date of birth (DOB) and date of registration
(DATE REGISTER) were deleted from the database. Subsequently
members with missing/unknown values for ethnicity and/or nationality
were also deleted leaving the database with 25,418 cases, as shown
in Table 3.

Table 3: Deleted variables

Data recoding was done for variables with a large number of codes,
with details below:

1. Ethnicity (RACE)
2. Nationality (NAT)
3. Transaction Codes (TRANS CODE)

Ethnicity (Race) Variable

The data were re-coded to new variables named RACE2 and RACE3.
Originally, there were 320 categories of ethnicity and after data
exploration the categories were reduced to 5 types of ethnicity, namely:

1. Malay
2. Chinese
3. Indian
4. Other Bumiputera
5. Others.

8
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Re-coding was needed as the ethnicity information in the raw data
mixed ethnicity, its sub-groups and nationality (for non-Malaysian). The
new classification follows the same style of reporting ethnicity as
usually done by Department of Statistics Malaysia (DOSM).

Re-coding was done by assigning codes to Malaysian only, excluding
the non-Malaysian. For Non-Malaysian, their information on ethnicity
was treated as missing and was assigned the value of 99. For example,
a Chinese who holds citizenship of China, Taiwan, USA, Singapore
etc. was assigned with code 99, not 2.

Nationality (NAT) Variable

Referring to Table 1 with regard to large number of missing/unknown
ethnicity in the data set and the issue of ambiguity between RACE
and NAT, several situations emerged from data exploration process,
such as between nationality and ethnicity (refer to Appendix).
In order to resolve the issue, the cases with missing value, unknown
ethnicity and missing nationality were excluded and the NAT variable
is re-coded as NAT2 (0: Malaysia, 1: non-Malaysia).

Transaction (TRANS CODE)

The raw data contained many transaction codes that reflect also
special cases and historic episodes that were recoded into a small
group of transactions, namely:

1. Contributions (from employee, employer, adjustments)
2. Dividends (i.e. account remuneration)
3. Withdrawals (for defined set of purposes)
4. Others.

In this process, the transaction codes (by referring to TRANS CODE)
were recoded into TRANS2. As shown in Table 4 below, TRANS2
differentiate various types of withdrawals. To reduce the complexity of
transaction coding, another variable namely TRANS3 was generated,
as shown in Table 5.

It was found that there were 73 undefined transactions for 53 EPF
members, as shown in Table 6. These transactions codes, however,
do not exist in the glossary provided by the EPF.

9
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Table 6: Undefined transaction codes

Note: Values indicate the number of transactions in the
database.
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Table 5: Description of various types of withdrawals coded as TRANS3

Table 4: Description of various types of outflows and
inflows coded TRANS2
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Table 7 presents the distribution of transactions based on the original
sample data provided by the EPF. The complexity of the data is due
to the fact that, although there are 30,000 member cases, there were
1,369,698 transactions before the data cleaning process.
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Table 8 presents the distribution of withdrawals by purpose. Withdrawal
at age 55/ Pensionable employees/ Optional retirement withdrawal/
Pension to Government/ Annuity/ Periodical Payment (W2) constitute
the highest cases of withdrawals (46.6%), followed by withdrawals of
savings of more than RM1 million (W7) of 23.1% and withdrawals to
reduce / redeem housing loan (W3) of 16.4%. The lowest is leaving
the country withdrawals (W5) with only 1.8%. There is no record for
withdrawals for pilgrimage (Hajj) since this activity was only introduced
to EPF members in 2013 and this sample stops at 2012.

Table 7: The distribution of TRANS3

Note: Generated from original data sample
Excluding the 73 unidentified transactions
Frequency shows the number of transactions

Table 8: Distribution of withdrawals
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The final data contains 22,560 individual records (21,478 Malaysian,
1,082 non-Malaysian) excluding members with no historical transaction
records and those with negative outstanding balance as well as those
with unidentified transactions (Table 9). While those members in the
last two categories are insignificant in number and share, members
with no financial transaction amounted to about 9 percent of the full
sample and almost 11 percent of the reduced sample.

12

Members without financial transaction during the 11 years observation
period may include individuals that joined the public sector after a few
years in the private sector and kept their accounts with EPF. It may
also include individuals that retired a long time ago and kept a minimum
amount and left untouched. According to the information received,
member accounts are so far never closed, even in case of death which
is not communicated to EPF and thus recorded.

6.  Data Available for Analysis

The data available for analysis consist of 22,560 cases, 21,478
Malaysians and 1,082 non-Malaysians, and 1,658 variables as shown
in Table 10. For purposes of analysis, cases refer to EPF members in
this sample data are used interchangeably throughout this report.

Table 9: Data cleaning and transformation process
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Table 10: List of variables
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Note: Total balance is calculated using reverse method starting in total balance in end-2012 minus the total cash flow during each
year. Total cash flow = total net cash inflow – total net cash outflow.
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7. A First Descriptive Analysis

An initial descriptive analysis was performed on the cleaned and
recoded 22,560 individual records (Table 11). Males constitute 54% of
the total sample. Among Non-Malaysians, majority are Indonesians
(69%), followed by Bangladeshis (19%). Other nationalities which
accounted for the remaining 12 percent include Filipinos (3%) and
Indians (2%).

15

Table 11: Socio-demographic information of EPF members
2002-2012

Source: EPF Sample Data Profile



Employees Provident Fund Data

The initial descriptive analysis also reported the socio-demographic of the
EPF active members as shown in Table 12. An EPF member is considered
active if there is at least one contribution made at any point of time during
the year, regardless of the amount contributed. The total active members
in 2012 derived from the total sample was 10,005 (44.3%). Males constitute
56.3% of the total active members. Among Non-Malaysians, majority are
Indonesians (45.2%), followed by Indians (12.9%).

16

Source: EPF Sample Data Profile

Subsequent analyses were performed on Malaysian cases only which
consisted of 21,478 sample cases. The socio-demographic profile of
the Malaysian sample is shown in Table 13. Males constitute 52.9%
of the total Malaysian sample. More than half of the sample cases
are Bumiputeras (59.1%) which comprised of Malays and other
Bumiputeras, followed by Chinese (30.6%), Indians (9.2%) and other
ethnic groups (1.1%). The table also shows 55.6% of cases with
unknown status.

Table 12: Socio-demographic information of the active
members in 2012



SSRC Working Paper Series No. 2016-1

17

Of the total 21,478 Malaysian EPF members, 9,974 of them were active
members (46.4%). Males constitute 56.3% of the total Malaysian
active members (Table 14). More than half of the members are
Bumiputeras (57.7%) followed by Chinese (32.4%), Indians (8.9%) and
other ethnic groups (1.0%). The table also indicates that 37.9% of
active members are with unknown status.

A distribution of the active and non-active members by age groups is
provided in Figure 1. The distributions suggests a rapidly increasing
active participation from the age of 16 to the age of 28 and continues
well after retirement. The non-active members increase to the mid-30s,

Source: EPF Sample Data Profile

Table 13: Socio-Demographic Information of Malaysian EPF sample in
the final data as of 2012
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remain almost constant till the mid-60s, and decline rapidly thereafter.
This creates a front-loaded picture for both active groups in the early
ages and almost linear and steep reduction till the mid-60s. This picture
offers first indication where and what to investigate are when to explore
the low financial balances for most of the EPF members.

Figure 2 explores the distribution of active and non-active members
as well as the population by age groups taken from the EPF data of
2012. The comparison with Figure 1 suggests that the sample data is
broadly representative of the total EPF data except for the 16-25 age
group where a slight under-polling may have taken place.

18

Source: EPF Sample Data Profile

Table 14: Socio-demographic information of Malaysian
active members in 2012
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Figure 2: Distribution of the total EPF members’ population
(based on EPF Report 2012)

Source: EPF Report 2012

Source: EPF Sample Data Profile

Figure 1: Distribution of the total Malaysian EPF members
(based on sample data) with active and non-active status as of year 2012
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In order to offer a glimpse of the potential power of the data set for policy
analysis we close with a presentation of the financial balances by deciles
and age groups.   Figure 3 presents the total mean balance (i.e., account
1 and 2) of those individuals with a positive balance by end-2012, by
age group and by decile of balance value in RM. The balances are very
small for almost two-thirds of those age groups that should have the
highest balance: those aged 46-50, before account 1 can be fully
accessed; and those aged 50-55, before account 2 can be fully withdrawn.
Only the highest three deciles have accumulation of some significance
at retirement. The development of lower deciles suggests major issues
with contribution effort/contribution density at younger ages, and main
withdrawals soon after reaching retirement age; the highest decile
suggests no contribution issues at younger ages and the use of the
EPF as an investment vehicle into older ages by rich retirees.

Source: EPF Sample Data Profile

Figure 3: Total Mean Balance of Malaysians’ EPF Accounts
(as of end-2012, by age group and decile, in RM)
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8.  Summary, Access to EPF data and outlook

This paper offers an overview on the EPF sample data – from the raw
data to the cleaned and recoded data set ready for research exploration.
The original sample of 30,000 EPF members with financial transactions
for the years 2002 to 2012 was drawn from the EPF database in 2013.
After various stages of data cleaning and recoding, the sample was
reduced to 22,560 cases made available for analysis which consists
of 21,478 Malaysian members and 1,082 non-Malaysian members.

The sample data contains socio-demographic information of the
members as well as their transaction records over the 11 year period.
Important socio-economic information of the members such as age,
gender, nationality and ethnicity is fully available in the cleaned sample;
other useful information such as us economic sector and home state
of the contributor are highly incomplete and thus suppressed. The
information about financial transitions of the sample members is rich
and presented for the key financial flows – contributions, dividends,
withdrawals, others – as well as for some sub-sets for each of the 11
years as well as the balance for the end of each year. This information
should provide for better understanding of the contribution and dissaving
behavior of EPF members along main socio-economic characteristics.

Access to the cleaned data set in Stata and other formats is provided
for researchers through the Social Security Research Centre of the
University of Malaya. This requires a nonprofit research proposal,
confirmation of project intention by a Malaysian research institution,
and the commitment to share the results with SSRC and publication
of the main results in SSRC working paper series.

Next planned steps of EPF data use and enhancement include the
linking of the data set with other sample data – in particular Household
Income and Expenditure Survey and Labor Force Survey – as well as
other administrative sample data from SOCSO and other institutions.
Further down the road SSRC hopes to engage with other research
institutions in Malaysia in the development and implementation of
longitudinal micro-data surveys such as SHARE (Survey of Health,
Ageing and Retirement in Europe) and similar efforts in Asia (China,
India, Indonesia and Japan).
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