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Abstract

We document that the source of funds for paying health insurance premiums has
a dramatic impact on plan choices. We focus on the MediSave program in
Singapore, a medical savings account that is used to pay out-of-pocket medical
spending. Residents can also pay their health insurance premiums with cash or
MediSave funds, but are subject to limits that vary by age and over time. By
exploiting variations in those limits, we consistently find that when individuals
are able to pay their health insurance premiums with MediSave funds, they are
less price sensitive and more willing to enroll in more generous plans. We
develop and estimate a mental accounting model which explains these patterns.
We embed and reject alternative explanations such as hassle costs and liquidity
constraints. We then extend this model and show that mental accounting can
explain much, but not all, of the misweighting of premiums relative to out-of-
pocket expenses in health insurance choice. We also find that allowing MediSave
payment for both premiums and out-of-pocket expenses (e.g. putting them in the

same mental account) enhances individual welfare and reduces adverse selection.
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1 Introduction

One of the most financially significant annual decisions households face is their choice of health
insurance plan, a decision that fundamentally differs from standard consumption choices because it
involves trading off certain premiums against uncertain future medical expenditures. A growing
literature has documented that individuals choose their health insurance plans in a manner
inconsistent with standard neoclassical choice models, including making dominated health insurance
choices (Abaluck and Gruber, 2011, 2016; Bhargava et al., 2017; Handel and Schwartzstein, 2018).
Yet this literature has not been able to explain the behavioral failures underlying these findings.

Another important body of literature on behavioral economics suggests that the nature of how
money is labeled, either externally or through personal accounting, can impact spending through
“mental accounting” (Thaler, 1990, 1999). Past research has shown evidence of mental accounting
in shopping (Abeler and Marklein, 2017; Milkman and Beshears, 2009), government transfers
(Beatty et al., 2014; Hastings and Shapiro, 2018; Kooreman, 2000), gasoline consumption (Hastings
and Shapiro, 2013), savings/retirement decisions (Card and Ransom, 2011; Choi et al., 2009;
Feldman, 2010; Kooreman et al., 2013), consumption over different payment cards (Gelman and
Roussanov, 2024), and the use of medical savings accounts (MSAs) (Leive, 2022). However, there
has been limited exploration of the role of mental accounting in the health insurance arena.

In this paper, we combine these insights to suggest that the sources of funds can play an
important role in how individuals choose their insurance plans. In particular, we assess whether the
labeling of payment methods for insurance premiums and out-of-pocket (OOP) spending influences
health insurance decisions. Our analysis carries broad policy implications concerning the prevalent
use of designated accounts, such as MSAs, and payment methods such as automatic premium
deductions for insurance.

To do so, we study the interaction between a dedicated medical savings program and a voluntary
supplementary private insurance in Singapore. MediSave is the only universal MSAs scheme in the
world.! It is part of the Central Provident Fund (CPF) savings scheme and covers not only medical
spending but also premiums for both public and private health insurance. Given that Singapore

residents are allowed to make cash top-ups to their MediSave Accounts up to a limit and

! Unless otherwise stated, all descriptions of the policy background refer to the institutional and regulatory framework
prevailing during the study period from 2013 to 2015. Appendix A provides a brief overview of major policy
developments before and after the study period. Readers seeking information on the current CPF framework should refer
to the latest Central Provident Fund Act and related regulations available via Singapore Statute Online.



https://sso.agc.gov.sg/Act/CPFA1953?ValidDate=20220801

conditionally cash out a portion of the balances after age 55 subject to the CPF withdrawal rules, we
view MediSave as economically fungible with cash and bank deposits during our study period (2013-
2015), especially for those aged 55 and above, while recognizing that it was not legally equivalent
to unrestricted cash. At the same time, most Singapore residents supplement the available public
healthcare coverage (MediShield) with private insurance through the Integrated Shield Plan (IP)
program.? These plans are regulated and come in four distinct types, varying in their premiums and
coverage.

Critically, there is a legislated withdrawal limit on MediSave that can be used to pay for
premiums for IPs. The excess amount of premiums exceeding the withdrawal limit is paid in cash.
As aresult, when premiums for these plans are below the limit, individuals pay their health insurance
premiums out of their MediSave Accounts. But when premiums for these plans are above the limit,
they are paid on the margin in cash. In this paper, we ask: If individuals are forced to pay premiums
in cash, rather than MediSave funds, do they react differently, despite the two being almost fungible?

Importantly for our purposes, there are significant quasi-experimental variations in the
correspondence between withdrawal limits and IP premiums across ages and over time. This allows
us to consider two alternative strategies for identifying the impact of labeling. The first is a regression
discontinuity (RD) design that exploits the interaction between the premium withdrawal limits and
age-varying IP premiums. In particular, when enrollees are at young ages, IP premiums are below
the withdrawal limits, and thus fully payable by MediSave. As premiums increase with age, there is
a plan-specific age threshold, above which the excess must be paid in cash. For example, during our
study period from 2013 to 2015, individuals start to pay premiums in cash for plans with the highest
coverage at age 50. Our RD design, therefore, focuses on the insurance choices of the highest-
coverage plans around age 50, and asks: When the highest-coverage plan premiums move from being
fully payable out of MediSave to being partially paid in cash, does this change impact the odds of
enrolling in those plans?

The second strategy is a difference-in-differences (DID) design that identifies the effect of the
change in premium payment method from cash to MediSave. The DID design complements the RD
design, since the latter identifies the effect of the change from MediSave to cash. On November 1,

2013, the government raised the withdrawal limit from SG$800 to SG$1,000 for those above 65,

2 MediShield was Singapore’s national basic health insurance scheme during our study period; it has since been
replaced by MediShield Life, the current national health insurance scheme.



from SG$1,000 to SG$1,200 for those above 75, and from SG$1,200 to SG$1,400 for those above
80.% Importantly, the policy change did not affect IP premiums. This provides a quasi-experiment in
which only the cash outlay for premiums decreases for those above 65, and premiums remain
unchanged.

Both of these strategies yield a consistent result: When premiums are paid from MediSave,
individuals are less premium sensitive, shifting to higher premium (and lower OOP expenses) plans.
These results are transparently illustrated in the data and are robust to a variety of specification
checks.

These findings motivate a model of health insurance choice with mental accounting. This model
follows the literature on mental accounting by incorporating a disutility of cash payments relative to
payment from MediSave, reflecting the broader set of options for using cash. But unlike previous
studies (e.g. Hastings and Shapiro, 2013), we make this disutility general, rather than specifying a
functional form, since we have exogenous variation across categories of spending, holding the total
amount of spending constant. We show that this model fits the data much better than alternatives,
such as models of hassle costs and liquidity constraints. We also provide supplementary evidence,
including surveys of IP holders in Singapore, to rule out alternative explanations.

Having developed this model, we conclude by showing how it impacts three important
conclusions from the literature on choice inconsistencies in health insurance. First, we ask whether
our mental accounting model can explain a central finding documented in the previous literature: the
non-equivalence of marginal disutility of premiums and expected OOP spending in health insurance
choice (Abaluck and Gruber, 2011, 2016). We do so by recognizing that our data also provides
exogenous variation in whether OOP expenses are paid by cash or by MediSave, allowing us to fully
specify a model that interacts type of payment (premium versus OOP spending) with source of
payment (cash versus MediSave). Doing so, we find that mental accounting can explain part of the
inconsistency documented in previous work: Within the MediSave Account, the marginal disutility
of premium and that of OOP spending are almost equalized, and they also move closer together when
both are paid in cash, though not to the same extent as within MediSave.

Second, we are also able, for the first time, to address an important criticism of the choice
inconsistency literature: It has focused primarily on ex ante definitions of inconsistent choices and

not on ex post outcomes. We show in our context that moving premiums into a different mental

3 In 2013, 1SG$ ~ 0.8USS$.



account from OOP expenses leads not only to more ex ante choice inconsistency, but also worse ex
post outcomes, with both higher levels and higher variance of spending in the chosen plan.

Third, we address the insight of Handel (2013) that a potential disadvantage of reducing choice
inconsistencies is increased adverse selection: When individuals choose plans that more closely
match premiums to expected OOP expenses, it increases the segmentation of the population by risk
type. In our context, however, we find the opposite: Allowing premium payment with MediSave
actually brings healthier enrollees into the IPs and higher-coverage plans, which mitigates adverse
selection. We show how this result is consistent with our theoretical model.

These findings strengthen our understanding of choice inconsistencies and have important
policy implications. In the US, a tangible example of this would be the option to use Health Savings
Accounts (HSAs) balances for premiums for insurance beyond restricted types, potentially resolving
the adverse selection dilemma in the health insurance sector.*

Our paper proceeds as follows. Section 2 reviews the relevant literature on mental accounting,
health insurance choice, and MSAs. Section 3 discusses the relevant institutional features in
Singapore. Section 4 discusses the unique data that we use in our analysis. Sections 5 and 6 present
the results on insurance choice from the RD and DID designs. Section 7 presents a theoretical model
of health insurance choice and provides empirical support for mental accounting, and Section 8
considers alternative explanations. Section 9 then applies our model and findings to address three
key issues in the health insurance choice inconsistency literature. Section 10 concludes with a

discussion of the policy implications of our findings.

2 Literature Review

This paper contributes to several strands of literature. First, we contribute to the literature on mental
accounting. Instead of employing hypothetical choice scenarios (Thaler, 1990, 1999), recent studies
have shown that individuals violate fungibility and practice mental accounting in real life (Abeler
and Marklein, 2017; Hastings and Shapiro, 2013). Compared with income from general sources,
individuals are willing to consume more food given SNAP (Hastings and Shapiro, 2018), more fuel
given winter fuel payment (Beatty et al., 2014), and more child goods given child benefits

(Kooreman, 2000). Gelman and Roussanov (2024) show that households use different payment cards

4 Insurance premiums payable by HSAs are restricted to those for long-term care, healthcare while receiving
unemployment benefits, healthcare continuation coverage required by federal law, and Medicare Part A, Part B, Part D,
and Medicare Advantage plans. Notably, contributions to HSAs are not allowed after enrollment in Medicare.



to manage budgets and arrange consumption in a fashion consistent with the mental accounting
heuristic. The voluntary marginal propensity to save also varies with the income component (base
salary versus bonus) and the contributor to compulsory savings (employer versus employee) (Card
and Ransom, 2011; Kooreman et al., 2013). Unlike these studies, which focus on typical
consumption goods, this paper provides the first empirical evidence of the violation of fungibility in
an important decision making process under risk and uncertainty—health insurance choice.

Our other contribution to the mental accounting literature lies in theoretical modeling: Whereas
Hastings and Shapiro (2013) test fungibility using price changes and show that consumers respond
more strongly to within-category price changes than to equivalent income changes, we exploit
exogenous variation in sources of payment—cash versus MediSave—holding prices and income
constant to identify the behavioral value of budget labels. They model mental accounting with a
quadratic penalty on deviations from category budgets, but we allow for a general penalty from cash
payments, assuming only concavity in gains and convexity in losses (Thaler, 1985). Relatedly, Lian
(2021) develops a theory of narrow thinking, in which individuals treat decision problems separately
due to information frictions; our model reflects a similar mechanism across payment accounts rather
than across decisions.

Second, this paper adds to the rich literature on failures in markets for insurance. Much of the
early literature on health insurance markets focused on adverse selection, both in theory (Akerlof,
1970; Rothschild and Stiglitz, 1976) and empirics (Chiappori and Salanie, 2000; Einav et al., 2010;
Finkelstein and Poterba, 2004). More recently, research has documented failures caused by
behavioral biases. For instance, in the face of complicated insurance contracts, individuals often
leave money on the table, not infrequently by choosing a dominated plan (Abaluck and Gruber, 2011,
2016; Bhargava et al., 2017; Handel and Schwartzstein, 2018; Handel and Kolstad, 2015; Heiss et
al., 2010). A rich model that controls for other plan features suggests that this is because individuals
typically overvalue premiums relative to expected OOP medical expenses (Abaluck and Gruber,
2011). Interventions such as reducing inertia, providing information, optimizing the choice set,
standardization, and Al assistance are likely to improve insurance choices (Abaluck and Gruber,
2023; Ericson and Starc, 2016; Gruber et al., 2020; Handel, 2013).

This literature has been limited in two important ways. On the one hand, there has been little
effort to unravel the behavioral mechanisms behind these findings. Ericson and Sydnor (2022) have

suggested that the choice inconsistency results can be potentially explained by liquidity constraints.



Another explanation is present bias, whereby individuals focus more on near-term premiums than
longer-term OOP medical expenses. Abaluck et al. (2018) have suggested that salience may play a
role, with premiums being more salient than OOP medical expense features. Our paper enriches this
strand of literature by showing that mental accounting may play an important role in health insurance
choices.

On the other hand, there has been relatively little focus on the ex post welfare implications of
choice inconsistencies. Few articles have assessed the impact of inconsistent choices on the ex post
medical spending level and variance. There has also been relatively little exploration of the
implications of choice inconsistencies for adverse selection in health insurance markets. Handel
(2013) suggests that an important trade-off may exist between choice inconsistencies and adverse
selection, and Gruber et al. (2020) and Samek and Sydnor (2025) have documented that the use of
decision support to reduce inconsistencies does indeed exacerbate adverse selection. Meanwhile,
Polyakova (2016) has shown that reduced inertia can mitigate adverse selection. Our findings
contribute to a deeper understanding of the welfare consequences of choice inconsistencies and their
implications for adverse selection.

Finally, this paper is closely related to the literature on MSAs. Despite their size and growing
popularity, there is relatively little empirical work on the impacts of MSAs.> Most early studies are
theoretical models or simulation exercises (Baicker et al., 2006; Pauly and Herring, 2000; Robinson,
2005; Steinorth, 2011; Zabinski et al., 1999). Recent empirical work on HSAs in the US and Personal
Accounts in China has evaluated the effects of MSAs on insurance coverage and medical spending,
but their findings are inconclusive (Fan et al., 2016; Glied and Remler, 2005; Leive, 2022; Ye, 2015).
The closest reference is Davis et al. (2023), who employ data from 15 universities and do not find
evidence that employers’ contributions to HSAs influence employees’ choice of insurance plans. The
main distinction in their context compared with ours is that HSAs primarily function as savings
vehicles for healthcare expenditures, rather than directly contributing to insurance premium
payments. Moreover, HSAs are only available to US taxpayers enrolled in a high-deductible health
plan. To the best of our knowledge, the current paper is the first comprehensive study on how MSAs

5> Since Singapore introduced the first medical savings account scheme (MediSave) in 1984, MSAs have also been
implemented in China (since 1998), the United States (since 2003), and South Africa (since 1994) (Hsu, 2010). These
accounts cover all Singapore residents, 24% of the Chinese population (in 2020), 10% of US residents (in 2021), and 5%
of South African residents (in 2015). China: Statistical Bulletin of the People’s Republic of China on National Economic
and Social Development 2020 (in Chinese); US: Devenir HSA Survey; South Africa (McLeod and Mcintyre, 2020).



https://www.devenir.com/hsa-assets-hit-100-billion-milestone/

affect insurance enrollment, choice inconsistency, ex post welfare, and adverse selection.

3 Institutional Background
This section describes the healthcare system, MSAs, and health insurance system in Singapore.’
Singapore ranks as the healthiest country in Asia and has one of the most efficient healthcare systems
in the world.” For example, the life expectancy at birth is over 83 in Singapore, compared with 79
in the US and 81 in the UK in 2018.%8 Meanwhile, the share of GDP devoted to total healthcare
expenses is less than 5% in Singapore, compared with 18% in the US and 10% in the UK in 2018.°
The institutional setting in Singapore offers two distinct advantages that strengthen the
empirical foundation of our study. First, Singapore is the only country in the world that has a national
MSAs scheme. All Singapore residents—citizens and permanent residents—have MSAs. They can
use the savings in these accounts to pay not only healthcare expenses, but also premiums for both
public and private health insurance. This provides us with a unique opportunity to study MSAs and
private health insurance choices at the population level. Second, for those who buy private insurance,
their coverage is commonly integrated with public health insurance through Integrated Shield Plans
(IPs). Thus, the enrollment and claims data related to the IPs are captured by the government.*® This

gives us comprehensive datasets for conducting empirical analysis.

3.1 The Health System in Singapore

Singapore features a hybrid of public and private healthcare delivery systems and an integrated
healthcare financing system. Private general practitioners provide about 80% of primary care, and
public polyclinics provide the rest; by contrast, public hospitals provide more than 85% of inpatient
services, and private hospitals provide the rest (Lim, 2013).

There are four classes of wards in public hospitals. Class A, B1, B2, and C wards are single,
four-bed, six-bed, and eight-bed rooms, respectively. Only class A and Bl wards have air-
conditioning, and only patients in these two classes of wards can choose their doctors.!* Class A and
B1 wards account for less than 20% of the public hospital beds (Lim, 2013). Class A wards charge

the highest fees, and class C wards charge the lowest.

® 'We focus on institutional details from 2013-2013, the period covered by our empirical analysis.

" Bloomberg’s Global Health Index for 2020 is found here; Bloomberg Health-Efficiency Index 2020 is found here.

8 Life expectancy is found here.

9 Healthcare expenses is found here.

10 See Managing the Cost of Health Insurance in Singapore prepared by the Health Insurance Task Force of Singapore.
11 Air-conditioning is relevant in Singapore, where 90% of days have temperatures above 26 degrees Celsius and the
mean annual relative humidity is around 82%. Daily temperature is found here and humidity here.
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https://data.worldbank.org/indicator/SP.DYN.LE00.IN
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https://www.lia.org.sg/media/1350/report-by-health-insurance-task-force.pdf
https://data.gov.sg/datasets?query=Daily+temperature&resultId=d_03bb2eb67ad645d0188342fa74ad7066&page=1
https://www.weather.gov.sg/climate-climate-of-singapore/

Singapore’s healthcare financing system is composed of four layers of protection against health
risks (Lim, 2013). First, the government provides all Singaporeans with subsidies for approved
medical services. Most relevant for our study, the government does not subsidize inpatient services
in private hospitals and class A wards in public hospitals. It subsidizes inpatient services in class B1

wards by 20%; the subsidy in class B2 and C wards is means-tested, ranging from 50% to 80% of

the total inpatient expense. Second, MediSave program requires all Singaporean residents to set aside
savings specially for medical expenses, particularly in old age. Third, MediShield—a public health
insurance scheme—covers catastrophic illnesses. On top of MediShield, Integrated Shield Plans
(IPs)—private health insurance plans—provide supplemental insurance. Finally, MediFund acts as
the ultimate safety net for low-income Singaporeans who cannot afford medical bills, even with the
first three layers of protection.

The four-layer healthcare financing system aims to strike a balance between providing financial
protection and containing healthcare expenses (Lim, 2013). As in other developed countries,
government subsidies and MediFund ensure universal access to basic medical services. Unlike in
other developed countries, MediSave, MediShield, and IPs promote individuals’ responsibility for
their own health, and thus create private incentives to contain healthcare expenses. Our paper focuses
on MediSave, MediShield, and IPs, and specifically on how MediSave affects health insurance
choices. We next describe MediSave, MediShield, and IPs.

3.2 MediSave

Singapore is the first nation that has established a comprehensive mandate for resident savings,
specifically for one’s own and one’s family’s healthcare. As MSAs, the MediSave Account is one of
the three accounts under the mandatory Central Provident Fund (CPF) savings scheme.'? During
most of our study period, working Singaporeans and their employers are required to save 11.5% to
36% of their monthly wage in the three CPF accounts (Panel A of Appendix Table Al): (i) the
Ordinary Account for a first home purchase, education, etc.; (ii) the Special Account for approved
investment products and retirement; and (iii) the MediSave Account for approved medical expenses
and health insurance.'® These contributions are subject to an annual limit, which is currently

SG$37,740.

12 Appendix A1 describes the CPF in detail.

13 CPF members can also make cash top-ups to their CPF up to a limit with tax relief. The top-up amounts are distributed
automatically among the three accounts according to the prescribed proportions. Moreover, voluntary top-ups to the
Special Account and the MediSave Account are also allowed. Details are found here.


https://www.cpf.gov.sg/member/tools-and-services/forms-e-applications/cash-top-ups-and-cpf-transfers-for-retirement

The proportion of monthly wages allocated to the MediSave Account ranges from 7% for
individuals under age 35 to 9.5% for those over age 50.* The government sets a MediSave
Contribution Ceiling—the maximum amount one can accumulate in their MediSave Accounts in
total—which was SG$48,500 in 2015.> Any excess contributions beyond this ceiling are redirected
to other accounts within the CPF scheme. While MediSave funds are less liquid than cash or bank
deposits prior to age 55, they earn a guaranteed interest rate higher than the bank deposits, making
them a relatively attractive form of savings.’® Moreover, these savings and their interest are tax-
free.!’

Residents use MediSave to pay both OOP medical expenses and health insurance premiums for
themselves and their family members, including spouses, parents, and children. MediSave can only
be used to pay medical expenses in public healthcare institutions or approved private healthcare
institutions. Although there are legislated limits for OOP payable by MediSave, these limits are
carefully set and adjusted over time to be sufficient for subsidized care. As for insurance premiums,
the payment for premiums of IPs, including both the public and private insurance component, is
subject to a withdrawal limit that varies by age and year. These withdrawal limits are set by the
government and periodically updated to ensure that the premiums remain affordable for
policyholders.*®

After age 55, savings in the MediSave Account become more liquid, because residents are
allowed to cash out part of their balance subject to the withdrawal rules. In 2015, residents could
withdraw any remaining balances after setting aside a MediSave Minimum Sum in the MediSave

Account and a CPF Minimum Sum in all CPF accounts.’® The majority of CPF members can meet

14" As for the other two accounts in CPF, the contribution rate to the Ordinary Account decreases from 23% for those
below age 35 to 1% for those above age 65, while the rate for the Special Account reduces from 6% for those below age
35 to 1% for those above age 65.

15 The MediSave Contribution Ceiling is subject to an annual adjustment to account for medical cost inflation (see
Appendix Table A4). Since 2016, it has been replaced by the Basic Healthcare Sum.

16 As part of CPF funds, MediSave funds are administered by the government. CPF monies are invested by the CPF
Board in Special Singapore Government Securities and members bear no investment risk on their CPF balances. The
returns are guaranteed by the government, with MediSave funds earning a fixed interest rate of 4% per annum. Details
about the investment process of CPF funds are found here. For comparison, the interest rate for one-year banks’ fixed
deposits was about 0.33% on average from 2013 to 2015 based on Monetary Authority of Singapore statistics (link).

7 This is not unique to MediSave. Singapore does not tax interest income on individual cash savings or deposits, nor
does it tax capital gains. This indicates the fungibility between MediSave and cash funds in terms of tax-saving
incentives.

18 The limits are usually enough to cover the full premium of the public insurance component (MediShield), and part of
the premium of the private insurance component. Details on the use of MediSave are found here.

19 If the available balance was less than SG$5,000, residents were still allowed to withdraw up to SG$5,000


https://www.cpf.gov.sg/member/infohub/cpf-clarifies/clarifications/what-are-cpf-monies-invested-in
https://www.mas.gov.sg/statistics/monthly-statistical-bulletin/msb-historical-summary
https://www.moh.gov.sg/managing-expenses/schemes-and-subsidies/medisave/

the minimum sum when they turn age 55.2° An eligible withdrawal can be made at any time after
the age of 55 with negligible hassle costs. Individuals are well informed about withdrawal options
and procedural details through an advance withdrawal invitation and monthly talks held by the CPF
board. It takes the CPF owners just 10 minutes to complete the application form online or in a hard
copy.

Although well informed about the withdrawal option, approximately 40% of CPF members
aged 55 to 70 have no intention of making a cash withdrawal. Furthermore, of those who withdrew
funds, over half deposited the money into their bank savings accounts without a specific purpose or
immediate use.?! This suggests that liquidity constraints are not the major reason why most CPF
holders withdraw their funds after age 55. Otherwise, they would have made a withdrawal to increase
their consumption.

The MediSave scheme in Singapore differs from the Health Savings Accounts (HSAs) scheme
in the US which helps individuals under age 65 save for healthcare expenses. First, the HSAs scheme
is voluntary, but MediSave is compulsory. US residents can choose to enroll in the HSAs scheme
when they have voluntarily enrolled in an eligible high-deductible health insurance plan.??> The
enrollment rate for HSAs is around 10%, whereas the enrollment rate for MediSave is 100%.%
Second, US residents generally use HSAs to pay OOP medical expenses, but Singapore residents
use MediSave to pay both OOP medical expenses and health insurance premiums.?* Third, HSA
deposits can only be withdrawn tax-free for qualified medical expenses (at any age), while MediSave
allows for a partial tax-free withdrawal of cash after age 55 after meeting a minimum account

balance.?®

unconditionally. The MediSave Minimum Sum is the minimum amount one needs to maintain in one’s MediSave
Account before making a CPF withdrawal after age 55. It is subject to an annual adjustment to account for medical cost
inflation (see Appendix Table A4). The MediSave Minimum Sum was scrapped in 2016. Appendix A2 provides a detailed
description of the CPF withdrawal rules at age 55.

20 According to our calculations, a worker who began working at the age of 25 with average wage growth and earned
the 2015 median monthly wage of SG$3,949 at age 55 could have accumulated approximately SG$310,000 in their CPF
account (excluding MediSave), provided they did not purchase residential properties with CPF funds. When they reach
the age of 65, the accumulated amount will increase to SG$469,000. The accumulated sum exceeds the minimum sum
of SG$161,000 by a considerable margin.

2L The Retirement and Health Study.

22 For example, in 2018, HSAs-eligible health insurance plans must have had at least a deductible of US$1,350 for
individual plans, and US$2,500 for family plans.

28 Devenir HSA Survey.

24 Limited types of insurance whose premiums are payable by HSAs are listed in Footnote 4.

% Withdrawals from HSAs for non-medical expenses incur income taxes at any age, and if made before the age of 65,
an additional 20% penalty is applied.
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3.3 MediShield and Integrated Shield Plans

The health insurance system in Singapore consists of two layers. MediShield is a public scheme that
provides catastrophic health insurance. It covers inpatient expenses in class B2 and C wards in public
hospitals. ?® During our study period from 2013 to 2015, inpatient expenses are subject to
coinsurance rates of 10% to 20% and deductibles of SG$1,500-3,000. The policy year claim limit
for total reimbursement is SG$70,000, and the lifetime limit is SG$300,000.>” Annual MediShield
premiums are risk-rated by age only, ranging from SG$50 for the age group below 21 to SG$1,190
for the age group above 85; the maximum coverage age is 92. Both OOP and MediShield premiums
are payable by MediSave, which is a common practice for Singaporeans. On November 1, 2015,
MediShield was replaced by MediShield Life—a compulsory scheme for all Singaporeans. Since
this reform occurred after the end of our study period, we focus on MediShield in our study.

IPs are a private scheme that provides additional insurance coverage on top of MediShield.?®
Only MediShield enrollees are allowed to upgrade to IPs. The MediShield and the private insurance
component of IPs are integrated, similar to Medicare and Medigap in the US. There are two major
differences: (i) MediShield and IPs are available for all residents, but Medicare and Medigap are
mainly for those aged 65 and above; and (i1) MediShield is voluntary, but Medicare is compulsory.
Both IPs and Medigap are voluntary. In 2014, enrollment rates for MediShield and IPs were 95%
and 65%, respectively, for all Singapore residents; enrollment rates in Medicare and Medigap were
about 93% and 25%, respectively, for all US residents aged 65 and above.?°

More specifically, IPs provide additional coverage for (i) inpatient expenses in class A and B1
wards in public hospitals, (ii) inpatient expenses in private hospitals, and (iii) pre- and post-

hospitalization expenses.*

% Ifpatients choose to stay in a Class A or Bl ward in a public hospital or seek treatment at a private hospital, the benefits
provided by MediShield will be pegged to the prices for class B2 or C wards and patients will be responsible for the extra
cost. Besides inpatient expenses, MediShield also covers large outpatient expenses for approved diseases and treatments,
including kidney dialysis, chemotherapy, radiotherapy, immunosuppressants for an organ transplant, and erythropoietin
for chronic kidney failure. The coinsurance rate for these outpatient expenses is 20% without deductibles.

2" The policy year claim limit refers to the maximum aggregate amount that an insured person may claim during a given
policy year, where a policy year is a 12-month period from the commencement or renewal of the insurance cover. The
lifetime claim limit refers to the maximum aggregate amount that an insured person may claim over the insured person’s
lifetime.

2 In other words, IPs are operated by private insurers and consist of (i) the MediShield component provided by the
government and (ii) the private insurance component provided by the private insurers. Appendices A3 and A4 provide
more details on the history of MediShield and IPs, respectively, and how MediShield is integrated into the IPs.

25 Enrollment in MediShield and IPs is found here, enrollment in Medicare here, and enrollment in Medigap here.

30 TPs also provide more generous coverage than MediShield for approved outpatient expenses, including kidney dialysis,
chemotherapy, radiotherapy, immunosuppressants for organ transplants, and erythropoietin for chronic kidney failure.
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IPs are regulated by the government. First, only authorized private insurers are eligible to issue
IPs. In 2014, five private insurers were authorized to issue a total of 14 IPs.3! Second, there are
restrictions on the plan design of IPs. For example, IPs are guaranteed to be renewable and there is
a minimum coinsurance of 10%. However, insurers can determine their own premiums and level of
coverage.

There are four types of IPs. Type P plans cover all wards in both public and private hospitals.
Type A, B, and C plans fully cover wards in public hospitals up to class A, B1, and B2, respectively.
These plans only partially cover higher-level wards or private hospitals. Type P plans provide the
most generous coverage, including the highest reimbursement limits and proration factors, and thus
charge the highest premiums.>?

IP premiums are risk-rated by age only (Appendix Table A6). For example, the average
premiums for type P (type C) plans ranged from SG$212 (SG$85) for the age group below 19 to
over SG$6,000 (SG$1,900) for the age group above 84 in 2014. Importantly for our empirical work,
these premiums are payable by MediSave up to withdrawal limits that vary by age and over time.
Premiums above withdrawal limits cannot be paid from MediSave. Moreover, these withdrawal
limits have been adjusted over the years. Sections 5 and 6 discuss variations in both IP premiums
and MediSave withdrawal limits across ages and years. These variations are used to study the effect
of MediSave on individuals’ choice of IPs.

While the vast majority of OOP spending is paid from MediSave Account, some must still be
paid in cash due to statutory withdrawal limits, which vary across types of services and treatment
settings. For instance, during our sample period, the MediSave withdrawal limits for surgical
procedures vary by complexity, spanning SG$250 to SG$7,550; any expenditure in excess of these
limits must be paid in cash. Appendix Table A9 provides a summary of key MediSave withdrawal
limits across major treatment categories. In our data, about 75% of OOP spending is covered by
MediSave, more than half of individuals have at least 90% of their OOP spending financed from
MediSave, and roughly one-third have their OOP fully paid by MediSave.

In summary, Singapore has a system that provides basic health coverage with co-payment

31 The five insurers are AIA, Aviva, NTUC, Prudential, and Great Eastern. In addition to the 14 plans, they also issue
another nine IPs that are only renewable for existing enrollees. In other words, these IPs do not accept new enrollees or
switchers from other plans. The number of plans remains constant during our sample period.

32 Appendix A4 provides the details of the benefit packages for each of these plans, as well as the market share and
enrollee characteristics by plan type during our study period of 2013-2015.
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requirements and mandates that individuals save to meet these OOP expenses, while offering private
insurance to provide additional coverage.® This sets up a natural trade-off between paying
healthcare expenses out of pocket versus buying supplemental insurance, which motivates our

empirical work.

4 Data Sources and Empirical Overview

Our empirical analyses draw on four administrative datasets from the Ministry of Health (MOH) in
Singapore.®* To the best of our knowledge, this is the first study to combine and examine such a
comprehensive set of administrative healthcare data from Singapore.

The first dataset is the IP enrollment dataset, which includes all IP enrollees in Singapore. This
dataset contains information on enrollees’ choices of IPs, insurers, and commencement and
termination dates for each insurance period. The second is an ancillary information file that contains
features of all IPs that have been available on the market at any time. The features include premiums,
deductibles, reimbursement limits, coinsurance rates, etc.

The third is a medical claims dataset and contains all claims under MediSave, MediShield, and
IPs. For each claim, it reports three categories of de-identified information. Payment information
covers the total bill amount after any subsidies, a complete list of payers—cash, MediSave,
MediShield, IPs, and third-party payers—and the payment amount paid by each payer. The
information on treatment episodes includes medical institutions, admit/discharge dates, diagnoses,
discharge outcomes, etc. The information on patient characteristics includes gender, birthdate,
housing type, etc.

The fourth is the polyclinics dataset, which records outpatient visits at all polyclinics. Similar
to the medical claims dataset, it also contains information on payment, treatment episodes, and
patient characteristics for each visit.

The Ministry of Health is able to merge these datasets through plan names and privacy-

protected identifiers.>® Our analysis focuses on Singapore citizens because non-citizen permanent

3 In recent years, Singapore has undergone a series of reforms to its healthcare system, and in particular its healthcare
financing system. Notably, MediShield Life—offering more comprehensive coverage than MediShield—became
mandatory for all Singaporeans in November 2015. As our study period concludes in October 2015, we discuss
subsequent policy changes in the appendix and leave their analysis to future research.

3 The MOH in Singapore is accredited for providing the data; the copyright to the data belongs to the Government of
Singapore.

% The identifier is a system ID used to link these datasets together. It does not contain any personal information and
cannot be used to link to external datasets.
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residents receive lower subsidies than citizens for hospitalization in class B2 and C wards in public
hospitals.

The four datasets complement each other, which benefits our analysis. First, the datasets contain
the choices and claims for all private health insurance plans for all Singaporeans. This enables us to
study health insurance choices at the population level. Our results are thus more representative than
those in the literature, which are typically restricted to health insurance choices among the elderly or
employees of a single employer (e.g., Abaluck and Gruber, 2011). Moreover, the literature has
documented that the elderly often face cognitive limitations that affect their health insurance choices
(Abaluck et al., 2018; Keane and Thorp, 2016), which is less of a concern in our study. Second, our
datasets record all inpatient care in both public and private hospitals as long as the patient submits
claims for MediSave, MediShield, or IPs, regardless of whether the inpatient expenses are covered
by the IPs. The rich records enable us to more fully assess the effects of insurance choices on ex post
medical spending and on adverse selection. Third, our datasets record the use of MediSave to buy
private health insurance and medical services for all Singaporeans. This enables us to study the role
of MSAs at a broader level and add to the prior studies based on evidence from a single employer or
a small administrative unit.

Our empirical strategy combines reduced-form evidence with structural model estimation. We
begin with two quasi-experimental analyses to investigate how health insurance choices are affected
by the labeling of premium payments as MediSave or cash. Both premium payment methods and
insurance choices might be affected simultaneously by residents’ unobserved health risks or
preferences. To solve the endogeneity issue, we apply both regression discontinuity (RD) and
difference-in-differences (DID) designs, exploiting rules that dictate how much premiums can be
paid from MediSave. We demonstrate that labels matter—individual health insurance plan choices

vary significantly based on the source of premium payment.

5 Regression Discontinuity Estimates
Our first analysis exploits discontinuities in [P premiums by age. Appendix Table A6 shows that,
during our sample period (March 2013-October 2015), premiums are stable below age 20, then
increase at 10-year intervals up to age 40, and at 5-year intervals or shorter thereafter.

Table 1(a) shows the withdrawal limits for paying premiums from MediSave Accounts during
our sample period. Before November 2013, the withdrawal limit was SG$800 for people younger
than 75, SG$1,000 for ages between 75 and 79, and SG$1,200 for older ages beyond 80 (Column
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(2)); after that, the withdrawal limits were raised by an additional SG$200 for residents above age
65 (Column (3)). Comparing premiums with withdrawal limits, we observe a certain age threshold
for each plan. Before reaching the threshold, enrollees are allowed to pay premiums fully by
MediSave, and most Singaporeans do pay premiums using MediSave before the threshold.3® After

the threshold, they must pay premiums partially in cash.

Table 1 MediSave withdrawal limits and IP premiums (in SGS)

(a). MediSave withdrawal limits for IP premiums by age

0 2 (3)
Age Mar 2013 — Oct 2013 Nov 2013 — Oct 2015
<64 800 800

65-74 800 1,000

75-79 1,000 1,200
>80 1,200 1,400

(b). Summary of mean premiums, MediSave withdrawal limits, and cash outlays

(M 2 3) 4 &) (6) @ ® O J40
Age Plan  Number Min Max Average  Withdrawal Min Max Mean
thresholds  type  of plans premiums  premiums  premiums limits cash Cash cash
Panel A: from March 2013 to October 2013
50 P 6 898 1,130 1,028 800 98 330 228
55 A 2 842 885 863 800 42 85 63
60 A 6 870 1,119 975 800 70 319 175
60 B 3 820 1023 896 800 20 223 96
65 B 4 874 938 906 800 74 138 106
65 C 1 845 845 845 800 45 45 45
73 C 1 837 837 837 800 37 37 37
Panel B: from November 2013 to October 2015
50 P 6 898 1,130 1,028 800 98 330 228
55 A 2 842 885 863 800 42 85 63
60 A 6 870 1,119 975 800 70 319 175
60 B 3 820 1023 896 800 20 223 96
70 B 4 1,098 1,219 1,175 1,000 98 219 175
70 C 1 1,025 1,025 1,025 1,000 25 25 25
83 C 1 1,448 1,448 1,448 1,400 48 48 48

Notes: This table summarizes (a) MediSave withdrawal limits for IP premiums by age and (b) the age thresholds and
amounts of the first cash outlay for all plans in the market. In Table 1(b), the sample period is from March 2013 to October
2013 in Panel A, and from November 2013 to October 2015 in Panel B. Age categories are reported in completed age.
Monetary values are in current Singapore dollars.

These thresholds are outlined in Table 1(b) and illustrated in Figure 1. Table 1(b) presents the

respective ages at which premium payments must be made, at least in part, using cash; Figure 1

3% In 2015, using IP enrollment data and information on actual MediSave payment for IP premiums reported in the
financial statements of CPF annual reports, we estimate that approximately 82% of IP premiums were eligible to be paid
by MediSave, and around 65% were in fact paid by MediSave. This implies that roughly 80% of MediSave-payable
premiums were ultimately financed through MediSave.
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depicts the proportion of plans by each type that requires cash payment across ages.’ In the case of
the six type P plans, this requirement consistently applies at age 50. At this juncture, premiums for
these plans span from SG$898 to SG$1,130; all surpass the SG$800 cap by varying margins, ranging
from SG$98 to SG$330 (Columns (4)-(5) and Columns (7)-(9) of Table 1(b)). For types A, B, and C
plans, the relevant age threshold varies by plan. For example, for the two most expensive type A
plans, premiums range from SG$842 to SG$885, which exceeds the payout threshold at age 55 of
SG$800 by SG$42 to SG$85; for the six less expensive type A plans, the premium can be paid in
full out of MediSave until age 60 (Columns (4)-(5) and Columns (7)-(9) of Table 1(b)). The age at

which cash payments for premiums become necessary rises as plans become less generous (and

therefore less expensive).

8

.6

Fraction of plans

4
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(a) Mar 2013 - Oct 2013 (b) Nov 2013 - Oct 2015

Figure 1 Proportion of plans that require cash payment for premiums by plan type and age

Notes: The figures display the proportion of plans within each type that requires cash payments for premiums by age.
Subfigure (a) spans March-October 2013 and subfigure (b) covers November 2013-October 2015.

5.1 Specification
We adopt a sharp RD design around the age threshold of 50 to estimate the effect of payment methods

on insurance choices of type P plans. Specifically, the age threshold for all six type P plans is 50.
Before 50, the average premium is SG$685, and the MediSave withdrawal limit for paying IP

premiums is SG$800. From 50 and onwards, the average premium increases to SG$1,028, while the

37 Panel A in Table 1(b) and Figure 1(a) show the case before November 2013, and Panel B in Table 1(b) and Figure 1(b)
show the case after November 2013. Comparing Panels A with B in Table 1(b) and Figures 1(a) with 1(b), after MediSave
withdrawal limits were raised by SG$200 for those aged above 65 in November 2013, the age threshold for four out of
seven type B plans and one type C plan increased from age 65 to age 70, and the age threshold for another type C plan
increased from age 73 to age 83. Since our RD design only analyzes those below age 65 (in both baseline and specification

tests), the change in November 2013 does not interfere with our RD analysis.
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MediSave withdrawal limit for paying IP premiums remains the same (Table 1(a)). So, starting from
50, type P enrollees must pay premiums of SG$228 in cash on average.

We focus on type P plans at age 50 for four reasons. First, type P plans enroll nearly 70% of all
IP enrollees under age 50—and over 50% across all ages—which makes them the most important IP
option. Second, the life-cycle socioeconomic environment remains stable across the age threshold
of 50; no studies in Singapore observe a structural break at age 50 in terms of employment, wage,
health, or family structure. Third, compared with other age thresholds, the age threshold at 50 is less
likely to be confounded by other policies. We observe no other policies that affect residents’
insurance choices and healthcare demand at 50 in Singapore except for the reduction in CPF
contribution rates which will be discussed in detail shortly. By contrast, residents are allowed to
conditionally withdraw from their CPF accounts from age 55; they are granted various eldercare
grants and subsidies from age 60; and they start receiving a pension from the CPF from age 65.%8
Finally, type P plans have the cleanest change at age 50. For all other types of plans, as shown in
Table 1(b), the point at which payments cross from MediSave to cash is spread across multiple ages.

We estimate the following model:

Yijr = ag + ayAbove50;. + f'(Age; — 50) + f7(Age; — 50) X Above50;,
+X;]ta + 6] + 63/t + Smt + Eijtl (1)

where Y;;; denotes insurance choices of enrollee i in plan j at the time of enrollment t.
Specifically, we examine four outcomes: (1) whether an enrollee enrolls in a type P plan (hereafter, a
type P enrollee for simplicity); (ii) whether a type P enrollee switches down to a type A, B, or C plan;
(ii1) whether a type P enrollee opts out of IPs; and (iv) whether a type A enrollee switches up to a
type P plan. The independent variable of interest, Above50;, is a dummy variable that takes the
value of 1 if enrollee i isover 50 at t and 0 otherwise. f'(-) and f"(-) are polynomial functions
of the age difference between enrollee i’s age and 50. We include f"(Age;; — 50) X Above50;;
to allow different functional forms for the effect of age on insurance choices below and above 50.
The distance Age;; — 50 is measured in months.

Although it is not necessary for identification, we control for individual covariates and fixed

effects for plan j held before the current choice, enrollment year, and enrollment month to increase

% The government provides several eldercare grants and subsidies for Singaporeans above age 60, such as the Home
Caregiving Grant, which subsidizes senior care.
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estimation precision. In particular, the vector of individual covariates, Xjj;, includes demographics
(indicators of being male and living in an HDB flat®®), health status (medical spending/number of
visits to hospitals/polyclinics one year before enrollment), and experience with the IPs to account
for inertia in plan choice (the cumulative number of months enrollee i has enrolled in the same type
of planas j up to time t). The model also includes fixed effects for the plan j (6;) held before the
current choice to eliminate potential impacts of plan heterogeneity on the switching decision.*® In
other words, the estimation in Equation (1) examines within-plan variations, rather than cross-plan
variations, in insurance plan choices; this resolves the concern that enrollees switch plans due to
unobserved plan-specific attributes that vary with age. In addition, enrollment year fixed effects (4,,)
are included to account for unobserved time-varying factors common to all Singaporeans, such as
government policies and economic development; enrollment month fixed effects (8,y,,) are included
to account for seasonal occurrences, such as holiday promotions by insurance companies. €;j; is an
error term. Standard errors are clustered at age level to account for common characteristics within
cells of the same age.*!

We use a local polynomial approximation approach to estimate Equation (1) (Lee and Lemieux,
2010). Our baseline specifications for f'(-) and f7(-) are linear functions; we follow Gelman and
Imbens (2019) in using low-order polynomial specifications. Our baseline bandwidth is 12 months
to the left and right of the age threshold of 50 to investigate enrolling in, switching down from, and
opting out of type P plans; the bandwidth is expanded to 24 months when we investigate switching

up from type A plans to obtain a comparable sample size.*? We apply a uniform kernel to weight

39 There are two types of housing in Singapore: One is built and managed by a government agency—the Housing
Development Board (HDB), and the other by private companies. According to the statistics published by the Department
of Statistics of Singapore, 80% of households were living in HDB flats in 2015 (Resident Households By Type Of
Dwelling, Annual). Compared with a private housing owner, an HDB owner has a lower income on average. The average
monthly household income from work for households residing in HDBs is SG$8,790, compared with SG$21,808 for
households in private residences (Household Income From Work by Type of Dwelling).

40 For example, some services may be unobserved by the researchers. When the dependent variable is whether one
enrolls in a type P plan, we include first-time participants in the sample. They are assigned a separate plan indicator—
“no previous plan—as a reference group.

41 According to Lee and Lemieux (2010), individual fixed effects are not required for identification. In fact, including
individual FEs in RD settings with limited within-individual variation in treatment may inflate standard errors due to
overfitting and reduced effective variation. To further account for unobserved individual characteristics, we conduct
additional robustness checks: (i) include lagged dependent variables to further account for unobserved time-invariant
individual characteristics, except for the outcome variable of switching down from type P plans and opting out of IPs,
and (ii) cluster standard errors at the individual level. The results shown in the first two columns of Appendix Table
B4 remain robust across these specifications.

42 To avoid ad hoc bandwidth selection for the RD design, we also show RD estimates based on Equation (1) with various
bandwidths in the appendix.
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observations, and examine our results using a triangle kernel in the appendix.

We start with the IP enrollment dataset and create a sample of enrollees’ plan choices by the
time of enrollment, including decisions to opt out of IPs. We then retrieve demographic information
from the medical claims and polyclinic datasets, including birthdate and gender. We drop enrollees
with no records in either dataset (7.3% of enrollees or 7.7% of enrollment) from our analysis.** We
match IP enrollment data with medical claims data and polyclinics data, summarize the number of
visits and total medical spending in hospitals/polyclinics during the one-year period before
enrollment, and use them as individual covariates (X;j;) in Equation (1). We exclude individuals who
have ever received payments from third parties.

We focus on the period between March 2013 and October 2015, during which the age thresholds
for cash outlays for all type P plans remained fixed. We exclude switches and terminations that occur
within the one-year insurance period from our sample.** We use three samples for our analyses of
different outcome variables: (i) a full sample of IP enrollees used to examine whether an IP enrollee
enrolls in a type P plan; (ii) a sample of type P enrollees used to examine whether a type P enrollee
switches down to a type A, B, or C plan and whether a type P enrollee opts out of IPs; and (iii) a
sample of type A enrollees used to examine whether a type A enrollee switches up to a type P plan.
We exclude first-time participants from the last two samples, since we examine subsequent insurance
choices given a previous plan choice of type P or A.

Appendix Table B1 summarizes the variables used in our RD analysis for the three samples.
We have a sample of 180,882 enrollees, of whom 47% are male and 65% live in HDB flats. They
have consistently enrolled in their current plan type for 68 months on average. We have a sample of
77,969 type P enrollees and 113,661 type A enrollees to study the decision to switch or exit a plan.
Compared with type P enrollees, type A enrollees are similar in age and gender, but more likely to
live in HDB flats; they also tend to spend more on medical services from polyclinics and fewer from

hospitals.

5.2 Results

RD estimates from Equation (1) are presented in Table 2. Panel A shows RD estimates of the effect

3 This is necessary because age is the running variable in our RD design and the key information used to define the
treatment group in our DID design. We find no significant difference in plan choices between enrollees with and without
demographic information.

44 1Ps are typically in place for one year. Any switch from or exit from a plan within one year is considered an early
termination. Results using sample with these early terminators back do not deviate from our baseline findings and are
available upon request.
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of cash outlays for premiums on enrolling in type P plans. Column (1) only includes plan fixed effects,
column (2) adds individual covariates, and column (3) further controls for enrollment year and
enrollment month fixed effects. Across all specifications, we consistently find that IP enrollees are
less likely to choose a type P plan once they turn 50 and must pay premiums partially in cash. The
estimated decrease in the probability of having a type P plan is five percentage points and statistically

significant at 1% level, which presents a 12% relative decrease.

Table 2 RD estimates
(1) B 3)

Panel A: Enrolling in type P
Above 50 -0.049*** -0.049*** -0.049***

(0.002) (0.002) (0.002)
Obs 180,882 180,882 180,882
Adjusted R? 0.859 0.860 0.861
Mean 0.419 0.419 0.419
Panel B: Switching down from type P plans
Above 50 0.031*** 0.031*** 0.031***

(0.001) (0.001) (0.001)
Obs 77,969 77,969 77,969
Adjusted R? 0.033 0.037 0.038
Mean 0.027 0.027 0.027
Panel C: Opting out of IPs
Above 50 0.067*** 0.067*** 0.068***

(0.003) (0.003) (0.003)
Obs 77,969 77,969 77,969
Adjusted R? 0.057 0.065 0.085
Mean 0.034 0.034 0.034
Panel D: Switching up from type A plans
Above 50 -0.004*** -0.004*** -0.004***

(0.001) (0.001) (0.001)
Obs 113,661 113,661 113,661
Adjusted R? 0.016 0.017 0.018
Mean 0.012 0.012 0.012
Plan FEs Yes Yes Yes
Individual controls No Yes Yes
Year and month FEs No No Yes

Notes: This table reports RD estimates from Equation (1) with various specifications. Dependent variables are indicators
of enrolling in type P plans in Panel A, switching down in Panel B, opting out in Panel C, and switching up in Panel D;
the samples are all enrollees in Panel A, enrollees in type P plans in Panels B and C, and enrollees in type A plans in Panel
D. Above 50 indicates that the individual is age 50 or above at the time of enrollment. Individual controls include
individual demographics, measures for health status, and enrollment experience. Standard errors clustered at age level
are in parentheses, *p < 0.10, **p <0.05, ***p < 0.01.
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Panels B and C of Table 2 show that a considerable proportion of type P enrollees switch down
to lower-coverage plans or opt out of IPs after age 50. The estimates suggest that the probability of
switching down increases by three percentage points, which represents an increase of over 100%
relative to the average switching-down rate of 0.027; the probability of opting out of IPs increases
by seven percentage points, which represents a two-fold increase relative to the average opting-out
rates of 0.034. Since our later falsification tests suggest that premium increases at age 50 are unlikely
to be the reason for the decline in type P plan enrollment, we conclude that the cash outlays for

premiums are the primary cause.
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Figure 2 Plan choices around age 50

Notes: The figure shows plan choices against enrollees’ age at the time of enrollment. Subfigures (a), (b), (c), and (d)
plot the average enrollment rate in type P plans, switching-down rate among type P enrollees, opting-out rate among
type P enrollees, and switching-up rate among type A enrollees, respectively. A linear fit with a 95% confidence interval
is generated separately for each side of age 50. Age is measured in years with decimal precision here. The sample
period is from March 2013 to October 2015.

The last panel of Table 2 presents RD estimates of the effect of cash outlays for premiums on

switching up to type P plans by type A enrollees. The estimates show a decrease of 0.4 percentage
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points in the probability of switching up to type P plans, which represents a 30% decrease against
the average switching-up rate of 0.012.

Graphical patterns in Figure 2 support the estimation results, and further demonstrate that the
requirement to pay cash for premiums for type P plans significantly encourages an exit from those

plans. These results show evidence of a clear and substantial discontinuity at age 50.

5.3 Validity and Falsification tests

The RD estimate of a;—the coefficient on Above50;,—captures the causal effect of cash outlays
for type P plans if the continuity assumption holds. The assumption is that the potential insurance
choices would have evolved smoothly in the absence of the change in the payment method for the
premiums for type P plans at 50 (Imbens and Lemieux, 2008). To verify this assumption, we present
two tests. First, we investigate the smoothness of age distribution around the age threshold of 50.
Appendix Figure Bl shows that age density is continuous across 50 for all three samples, as
confirmed by the McCrary (2008) density test. Second, we test for discontinuity in baseline
covariates around the age threshold of 50. Appendix Figure B2 plots the local means of covariates
(demographics, experience, and health) by age bins around 50. Some covariates are correlated with
age, but none is discontinuous at 50. We also perform RD estimation on the covariates. Appendix
Table B2 shows that RD estimates are generally small and statistically insignificant, confirming that
none of the covariates exhibit discontinuities at age 50.

Literature on the methodology of RD design recommends sensitivity analysis of RD
specifications with respect to bandwidths, kernels, and polynomial orders (Imbens and Lemieux,
2008; Lee and Lemieux, 2010). In the appendix, we present RD estimates from various specifications.
Appendix Figure B3 plots RD estimates with different bandwidths ranging from 6 months to 36
months around age 50; Appendix Table B3 presents RD estimates with alternative polynomial orders
and a triangular kernel. Our findings are generally robust to the choice of bandwidths, functional
forms, and weighting schemes.

One concern is that, at age 50, premiums for type P plans increase by SG$343 on average, of
which SG$115 is payable by MediSave and SG$228 must be paid in cash (Appendix Table A6). To
separate the impact of cash payments from overall premium increases, we conduct two types of
falsification tests.

First, we perform tests around ages other than 50 when premiums increase, but the payment

method remains the same. For instance, at ages 40 and 45, premiums for an average type P plan
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increase by SG$275 and SG$61, respectively, but are entirely payable by MediSave because they
remain below the withdrawal limits; at ages 55 and 60, premiums for an average type P plan increase
by SG$155 and SG$445, respectively, and must be paid in cash because the premiums have already
exceeded the withdrawal limits at age 50. According to Appendix Figures B4(a)-(d), these premium
increases do not significantly affect insurance choices at most of these ages, except for a modest
enrollment drop at age 60 due to the substantial cash outlay. Second, we focus on type B plans to
perform falsification tests. Like those of type P plans, premiums for type B plans also increase at age
50, in this case by SG$167. But as the premiums are still below MediSave withdrawal limits, they
are fully payable by MediSave. In fact, as Appendix Figure B4(e) shows, there is little change in
enrollment in type B plans at age 50.°

Alternatively, to understand how the premium increase impacts demand at age 50, we isolate
the demand change at this age that can be attributed to premium adjustments. This is achieved by
using price elasticities of demand (PED) calculated from premium discontinuities at other ages. As
described in detail in Appendix B2, we estimate that 0%-10% of the enrollment change at age 50
can be explained by the price change using the PED implied at ages 30-40, when premium payments
are fully paid by MediSave. On the other hand, we estimate that 50%-70% of the effects can be
explained by the price change using the PED estimated at ages 55 and over, where premium
payments are fully paid by cash on the margin. Putting these together, and using the fact that one-
third of the increased premium payments at age 50 come from MediSave and two-thirds from cash,
we obtain an aggregate PED of -0.206, which implies that only 40% of the change in type P
enrollment at age 50 can be explained by price changes alone. The remaining 60% of the change is
attributable to the change in the payment method from MediSave to cash at the extensive margin—
1.e., the first time IP enrollees pay the premiums by cash.

Another concern is the discrete change in CPF contribution rates at age 50 (Appendix Table
Al). In particular, when individuals reach age 50, the CPF contribution rate for employers drops by
two percentage points, moving from 16% to 14%. Meanwhile, the rate for employees decreases by
1.5 percentage points. The decrease in the employer’s CPF contribution rate results in a net decrease
in total income due to lower pension contributions from employers. On the other hand, the reduced

contribution requirement for employees effectively boosts their disposable income since they now

45 We also perform the same exercise on other insurance choices in Appendix Table B5, with full discussion in Appendix
BI.
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contribute a smaller portion of their pre-tax salary to the CPF. Furthermore, the allocation from CPF
to MediSave increases from 9% to 9.5%, indicating a rise in CPF savings that can be used for
healthcare. Given these complexities, it’s uncertain how insurance choices might be affected.*®
Despite the ambiguous predictions, we eliminate concern regarding this issue using the same
falsification tests above. Compared with age 50, the contribution rate declines at ages 55 and 60 are
larger: 3.5 percentage points for employers and 5.5 percentage points for employees at each threshold.
Appendix Figure B4(c) and (d) show that the change in type P plan enrollment at ages 55 and 60 is
much smaller than that at age 50. Moreover, enrollment in type B plans experiences little change in
Appendix Figure B4(e). These falsification tests imply that our baseline findings are not driven by

the changes in the CPF contribution and allocation rate at age 50.

6 Difference-in-Differences Estimates

The previous section suggests that cash outlays negatively affect the choice of a high-coverage plan
using variations in IP premiums across ages; in particular, at age 50. In this section, we present our
second research design, in which the identification source comes from variations in MediSave
withdrawal limits across ages and time. Specifically, we exploit a legislated change to MediSave
withdrawal limits for IP premiums in a difference-in-differences (DID) framework.

In November 2013, the Singapore government raised MediSave withdrawal limits for IP
premiums by SG$200 for residents above 65 (Table 1(a)). Given that the IP premiums for the same
age group remain unchanged, the adjustment to withdrawal limits led only to a decrease in the cash
outlay for [P premiums among enrollees above 65. By exploiting this quasi-experimental shock to
MediSave withdrawal limits, we identify the causal effects of decreasing cash outlays on health
insurance plan choices in a DID design. The DID framework compares the insurance choices of
those who are allowed to withdraw an additional SG$200 from MediSave to pay for IP premiums
(the treatment group) with the choices of those who face unchanged withdrawal limits (the control
group) before and after November 2013, holding total premiums constant. Specifically, the treatment
group consists of enrollees aged between 65 and 69, and the control group consists of enrollees aged
between 60 and 64. The sample period is between May 2013 and April 2014; that is, six months

before and after the reform.

4 All contribution-rate changes discussed in this and the following paragraph refer to the 2014 schedule (Panel A of
Appendix Table A1). Although the magnitudes differ slightly under the 2015 schedule, the general patterns remain the
same (Panel B of Appendix Table Al). In Appendix A5, we use the median income level, as an illustration, to further
show that discrete changes in the CPF contribution and allocation rates at age 50 do not confound our RD analysis.

24



The DID design complements the RD design in several respects. First and foremost, cash
withdrawals from the MediSave subject to the withdrawal rules are allowed for any purpose at any
time after age 55 during our study period, which implies that the MediSave and cash are almost
fungible for the sample in the DID design. Second, the RD design identifies the effect of the change
in payment method from MediSave to cash, whereas the DID design identifies that from cash to
MediSave. Third, the RD design examines the change in cash outlays at both the extensive margin
and the intensive margin, while the DID design only examines the change at the intensive margin.
Lastly, unlike the RD design, the change in cash outlays is not accompanied by premium changes in
the DID design. This allows us to confirm our conclusion that changing premiums is not completely

driving the response we see at age 50.

6.1 Specification, validity checks, sample, and variables

The model specification is as follows:
Yije = Bo + B1Above65; X Post, + B,Above65; + Xij B + 0; + 6, + €4, (2)

where Y;;; denotes insurance choices of enrollee i in plan j at the time of enrollment t.

Specifically, we examine four outcomes. First, to parallel our RD analysis, we investigate enrollment
in type P plans. Second, to expand the analysis, we perform a broader examination of switching
down to a lower-coverage plan, opting out of IPs, and switching up to a higher-coverage plan.
Above65; indicates that enrollee i is above 65 and belongs to the treatment group. Post;
indicates that the enrollment occurred after November 2013. We control for the same set of covariates
and fixed effects as in the RD design.*” The variable of interest is the interaction term
Above65; X Post,. Its coefficient, [3;, captures the average effect of increasing withdrawal limits
(in other words, decreasing required cash outlays) on insurance choices.

We construct DID samples and variables following the RD design. We focus on the period from

May 2013 to April 2014 and enrollees aged between 60 and 69. We exclude type C enrollees because

47 In addition to individual demographics in the RD design, we also control for age (in months) in the DID design.
Because the study sample for the DID analysis is the single year between May 2013 and April 2014 and we have already
controlled for month-fixed effects, we do not include year-fixed effects in Equation (2). We also cannot include individual
fixed effects because we only have one choice for each individual within a year and the DID sample is one year. But to
avoid confoundedness due to unobserved individual characteristics, we conduct additional robustness checks by
including lagged dependent variables, except for the outcome variable of opting out IPs. Results shown in the last
column of Appendix Table B4 remain robust.
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some of them are unaffected by the reform.*® When examining switching and opting out, we exclude
first-time participants. We further exclude type P enrollees when analyzing switching up. Appendix
Table B8 summarizes the variables used in our DID analysis.

Estimates of [5; can be interpreted as causal if the parallel trends assumption holds. That is, in
the absence of a change in withdrawal limits, the insurance choices of enrollees in the treatment and
control groups would have evolved in parallel. In Appendix B3, we conduct two tests to assess the
validity of this assumption. First, we investigate the dynamics of insurance choices around the policy
change, and find no evidence of pre-existing trends that could confound the analysis. Second, we
perform two placebo tests, changing the age of the treatment group and the date of the policy change;
insignificant DID estimates from these tests verify the parallel trends assumption. In Appendix B4,
we complement the main DID analysis with a difference-in-discontinuities design following Grembi
et al. (2016) and compare outcomes just below and just above the age cutoff of 65 before and after

the reform. The results are consistent with our main DID findings.

6.2 Results

Table 3 reports estimation results based on Equation (2). Panel A reports the estimated effects of
raising withdrawal limits on the overall probability of choosing a type P plan. Column (1) reports
DID estimates with plan fixed effects, column (2) adds individual controls, and column (3)
additionally controls for enrollment month FEs.*® The results consistently suggest that raising
MediSave withdrawal limits for IP premiums significantly increases enrollment in the most generous
plans by enrollees above 65 by one percentage point. The estimate corresponds to a 5.6% increase
from the sample mean of 0.177. That is, when individuals are able to pay premiums from MediSave,
they are more likely to choose type P plans; this is consistent with our RD results that reducing the
ability to pay premiums from MediSave at age 50 leads to lower enrollment in type P plans.

Panels B and C in Table 3 show that compared with IP enrollees in the control group, those in
the treatment group exhibit a lower probability of switching down to less generous plans and opting
out of IPs after the reform. Estimates from all specifications consistently show that switching-down
(opting-out) rates decrease by around 40% (75%) compared with the sample mean of 0.013 (0.039).

Panel D of Table 3 presents the results of our analysis regarding enrollees’ decision to switch

48 As Table 1(b) shows, the withdrawal limits reform did not change cash outlay for one type C plan because, before the
reform, premiums for that plan were fully payable by MediSave up to age 73.
49 In specifications without month FEs, we control for Post,.
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up. The results show that allowing enrollees to pay a larger proportion of IP premiums with
MediSave significantly encourages switching up to a higher-coverage plan. The estimate accounts

for an 80% increase compared with the sample mean (0.005).

Table 3 DID estimates
@) 2 A3)

Panel A: Enrolling in type P plans
Above 65 x Post 0.010*** 0.009*** 0.010***

(0.002) (0.002) (0.002)
Obs 133,104 133,104 133,104
Adjusted R? 0.841 0.842 0.842
Mean 0.177 0.177 0.177
Panel B: Switching down
Above 65 x Post -0.006*** -0.006*** -0.005***

(0.001) (0.001) (0.001)
Obs 129,632 129,632 129,632
Adjusted R? 0.029 0.031 0.031
Mean 0.013 0.013 0.013
Panel C: Opting out of IPs
Above 65 x Post -0.030*** -0.029*** -0.029***

(0.003) (0.003) (0.003)
Obs 129,632 129,632 129,632
Adjusted R? 0.046 0.049 0.050
Mean 0.039 0.039 0.039
Panel D: Switching up
Above 65 x Post 0.004*** 0.004*** 0.004***

(0.001) (0.001) (0.001)
Obs 104,918 104,918 104,918
Adjusted R? 0.006 0.007 0.007
Mean 0.005 0.005 0.005
Plan FEs Yes Yes Yes
Individual controls No Yes Yes
Month FEs No No Yes

Notes: This table reports results from the DID design as specified in Equation (2). Dependent variables are indicators of
enrolling in type P plans in Panel A, switching down in Panel B, opting out in Panel C, and switching up in Panel D. The
sample age is between 60 and 69. Type C enrollees are excluded from all samples. In addition, first-time enrollees are
excluded from the samples in Panels B and C, and enrollees in type P plans are further excluded from the sample in Panel
D. Above 65 indicates that the individual is age 65 or above at the time of enrollment. Post indicates that the enrollment
occurs after November 2013. Individual controls refer to individual demographics, health status, and enrollment
experience. Standard errors clustered at age level are in parentheses, *p < 0.10, *p < 0.05, **p < 0.01.

How do the DID estimates compare to prior RD estimates? The DID estimation exploits cross-

time variation in MediSave withdrawal limits to identify the effect of an SG$200 increase in
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MediSave payment (i.e., an SG$200 reduction in cash payment), while holding premiums constant.
The estimation results indicate that for every SG$100 increase in MediSave payment, enrollment in
type P plans increases by 2.8%. The RD estimation relies on cross-age variations in premiums and
estimates the effect of an average increase of SG$343 in premiums, of which SG$228 must be paid
in cash. If we assume a negligible price effect of premiums paid by MediSave—an assumption that
is largely validated by falsification tests in Appendix Figure B4—the RD estimation examines the
effect of a decrease of an average of SG$228 in the MediSave payment (i.c., an increase of an average
of SG$228 in the cash payment). The estimation results indicate that for every SG$100 decrease in
the MediSave payment, enrollment in type P plans decreases by 5.1%—a larger percentage than
what we obtained from DID estimation.

Notably, the DID estimates reflect the impact of lowering cash payments versus MediSave,
while the RD estimation shows the impact of being forced to use cash. Moreover, the DID estimate
examines the change in cash payment only at the intensive margin, whereas the RD estimate reflects
the effect of the change in cash payment at both the extensive and intensive margins. The larger RD
results might be partially because the mere requirement for cash payments can sway people’s
decisions. We next show that this difference can be explained by diminishing sensitivity in a mental

accounting framework.

7 A Model of Health Insurance Choice with Mental Accounting

Previous findings from both RD and DID designs consistently suggest that the payment method for
premiums, MediSave versus cash, significantly affects insurance choices. These results motivate us
to specify a more general model of health insurance choice that formalizes how individuals value
premiums and OOP payments made through MediSave versus cash. Within this framework, we
assess whether the observed patterns can be explained by mental accounting, as opposed to

alternative explanations such as hassle costs and liquidity constraints.

7.1  Theoretical framework

We begin with a standard choice model in which individuals maximize expected utility over
uncertain medical expenses, treating all sources of funds as fully fungible. We then introduce a
behavioral extension grounded in “Double-Entry” mental accounting theory of Prelec and
Loewenstein (1998), allowing individuals to mentally separate MediSave from cash due to additional

disutility when crossing the MediSave—cash boundary.
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Standard Choice Model.

Let U;j; denote individual i’s utility of realized monetary outcome after paying insurance
premiums and OOP expenses associated with plan j at time ¢:

Uije = u(Wl(é - picjt - Oicjt + Wit — pir?t - Oir;'lt)' (3)
where picjt and ofjt denote the premium and OOP payments paid from cash, respectively, while
p{}’t and ol-"jlt represent the corresponding amounts paid from MediSave, respectively. The terms
W and W[ refer to individual i’s initial balances of cash and MediSave, respectively. The utility
function u(:) satisfies the standard properties: u'(-) > 0 and u”(-) < 0.

Considering the uncertainty regarding medical expenses (0fj, 0;};), individual i chooses
insurance plan j at time ¢ to maximize expected utility w;;; = E [Ul- jt]. To obtain an empirically
tractable specification, we approximate the expected utility using Taylor expansions and exclude

constant terms irrelevant to plan choice. This yields the expected utility expression below, with

identical marginal effects for payments made from cash versus MediSave:

’ ’ ’ ' 1 " 2 1 ” 2
Ujje = —U pfjt —-u ,ufjt —-u p{}lt —-u ,ug-lt + Eu afjt +§u aijmt + &jts 4)
where pf;, and ujj, denote the expected OOP expenses paid from cash and MediSave,

. 2 2 . .
respectively, and o~ and ofj;" are the corresponding variances. Here, u’ and u” represent the

first- and second-order derivatives of the utility function u(-) evaluated at the baseline wealth and
the expected residual wealth, respectively.® ¢; jt represents the Taylor approximation error that

arises from omitting higher-order terms.

Mental Accounting Model

We incorporate mental accounting following the concept of categorical budgeting (Hastings and
Shapiro, 2013, 2018): Individuals mentally allocate MediSave as a dedicated account for health-
related expenses, with spending targets set by the institutional withdrawal limits (and no extra cash).

When all payments fall within these limits and are fully covered by MediSave, individuals face no

%0 These derivatives arise from two separate Taylor expansions: u’ originates from a first-order Taylor expansion
around baseline wealth, capturing the marginal utility of deterministic payments such as premiums and expected OOP
expenses, while u” originates from a second-order expansion around expected residual wealth and reflects risk
aversion with respect to uncertainty in medical spending. The full derivation is presented in Appendix C1.
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behavioral penalty. However, when spending exceeds the threshold and cash is required, crossing
the mental boundary induces disutility based on the size of the cash payment. This is also consistent
with the “Double-Entry” mental accounting theory of Prelec and Loewenstein (1998), which posits
that the act of payment imposes a psychological “pain of payment,” especially when the source of
funds is salient. In this framework, MediSave spending is mentally treated as prepaid or less tangible,
and thus generates little or no pain of payment, whereas cash outlays are directly experienced as a
loss.>

Formally, we add a distortion term, Tj;;, to the utility in Equation (3):
Uijt = u(Wii - picjt - Oicjt + Wit — Pf?t - O?jlt) + Tij¢. (5)

Under mental accounting, the behavioral bias term, Tjj., represents an additional penalty associated
with cash spending:
Tije = v(_picjt - Oicjt)'

That is, individuals experience extra disutility from payments made in cash. Unlike Hastings and
Shapiro (2013), we do not specify a specific functional form of this penalty term, allowing for a
more general representation. As individuals code cash payment as penalty or loss, it is natural to
assume a value function that is concave in gains and convex in losses, consistent with Thaler
(1985): v'(-) >0, v"(x) <0, Vx>0 and v"(x) >0, Vx < 0. This specification captures
diminishing sensitivity to payment amounts that aligns with our previous findings that RD
estimates are larger than DID estimates: The initial move from no cash payment to a positive cash
payment is especially painful, while the marginal pain of additional dollars decreases as payments

accumulate. Expanding this utility specification using a Taylor approximation reveals distinct
marginal effects for payments made from cash versus MediSave:
Wje = E(Uyje) = =@ +v)pfe — @' + v )ufje — w'pffe — w'nl,
1 1
+ 5 (u" + v”)afjtz + Eu”ai]mtz + &jts (6)

where the notations align with those in Equation (4).

51 While we follow the previous literature, this is only one possible parametrization of mental accounting for an
insurance choice model. A natural extension of this paper would be to consider other formulations of mental
accounting and to assess whether data such as this could be used to further distinguish them.

52 The full derivation is presented in Appendix C2.
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7.2  Empirical Specification

Equations (4) and (6) provide the basis for the following empirical specification:

2 2

+X;’t0 +Ypp + 011 =cit—1} + &, 1{b(j) = b(ci,t—l)} + Nije (7)
where V;j, represents the latent utility of enrollee i choosing plan j at time ¢. In addition to the
mean and variance of expected payments, we incorporate a range of plan features and other
covariates relevant to enrollees’ health insurance choices. In particular, Xj, denotes plan
characteristics such as dummies for plan types (type P, A, and B), deductibles for class A wards in
public hospitals and private hospitals, pre-hospitalization coverage days, policy year claim limits,
and proration factors for private hospitals.>® The model also includes insurer fixed effects, 1 b(j)» tO
control for unobserved differences across insurers, such as reputation or service quality, and
indicators for choice inertia, including 1{j = ¢;,_1}, which equals 1 if plan j has been chosen by
enrollee i in the previous period t — 1, and 1{b(]') = b(Ci,t—1)}, which equals 1 if plan j is
issued by the same insurer as enrollee i’s previous chosen plan.

The error term, 1;j¢, is assumed to follow the type I extreme value distribution. Beyond the
approximation error from the theoretical derivation, the error term also captures unobserved
individual preferences and potential measurement error in the expected OOP variables.>* Using the

IP enrollment data, we can estimate model (7) within a conditional logit framework.

7.3 Hypotheses

Under the null hypothesis of standard choice model from Equation (4), money is fully fungible across
both uses and sources: A dollar is a dollar. Therefore, the marginal utility of each dollar should be
the same regardless of the use (premiums or OOP expenses) or the source of payment (cash or
MediSave), and the marginal disutility from payment uncertainty should be identical regardless of

payment mode. Formally, this implies the following null hypothesis for coefficients in model (7):
Hy: 05 = 05" = 6 = 6" and 65 = 6"

In contrast, the mental accounting model in Equation (6) predicts that individuals attach differential

%3 Proration factors indicate the proportion of total spending that is claimable. They vary across room types and insurance
companies (Appendix Table A8). Proration factors for private hospitals vary the most across plans.

5 The empirical specification (7) treats the derivatives in Equation (6) as locally constant over the relevant range of
payments; deviations from this local approximation are also absorbed in the error term.
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weights to payments depending on the source of funds. Because cash spending induces
psychological “pain of payment” while MediSave spending does not, the coefficients associated with
cash and MediSave payments need not be equal. Specifically, coefficients on cash premiums and
OOP expenses (65, 67) correspond to —(u’ + v’), while those on MediSave payments (6", 6,*)
reflect only —u'. Because v'(-) > 0 and —v' captures the additional pain of paying with cash,
we expect |05| = (65| > |6;| = |6;"|, indicating that each dollar of cash spending reduces utility

more than that of MediSave spending. For the variance terms, the coefficients are % " +v") for

cash and %u" for MediSave. Since u” < 0 and v” > 0, we have |85| < |6, meaning that

individuals are less sensitive to uncertainty in cash outflows, due to the convexity of the cash
penalty function wv(-). Together, these patterns imply that crossing the MediSave—cash
boundary heightens the pain of payment but dampens sensitivity to additional variability once cash

spending occurs.

7.4  Estimation Results
We estimate model (7) by maximum likelihood. All variables are directly observable, except for the
mean and variance of OOP spending. To address this, we consider three approaches, each assuming
no moral hazard, i.e., an individual’s realized medical spending is independent of their insurance
plan (Abaluck and Gruber, 2011). The first is a “backward-looking” approach, which uses spending
from the previous year as a measure of future expectations. At the other extreme, we can adopt a
“perfect foresight” approach that assumes enrollees possess perfect information at the time of
enrollment and know precisely how much they would spend in the coming year. Finally, as a middle
case, we can use a “rational expectation” approach, which assumes that individuals form their
expectations on future spending based on the previous year’s spending among peers of the same
gender, age, and enrollment period.*®

For each approach, we calculate the expected OOP expenses for each plan by applying the

plan’s reimbursement features to realized medical claims. The reimbursement features are from the

% Theinequality 65| < |6F*| relies on the regularity condition that the convexity of the cash-payment penalty attenuates,
but does not overturn, the concavity of utility over cash outflows, i.e., 0 < v" < —u". Under this condition, u" + v" <
0, which indicates that cash-payment variance remains welfare-reducing.

% Admittedly, none of the three approaches are perfect, but it is reassuring that the estimation results are robust to
alternative model approaches. Extensive trials show that this combination of observed characteristics provides the best
prediction for total spending. Groups with fewer than 50 individuals are excluded, which leads to a 5.2% reduction in the
total number of observations.
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IP information file, and the realized claims are from the medical claim dataset. We then decompose
expected OOP spending into cash and MediSave components, which are determined by the category-
specific MediSave withdrawal limits. For each medical episode, we observe the aggregate MediSave
withdrawal ceiling, the sum of all applicable withdrawal limits across the categories in that episode.
This variable collapses the category-by-category caps into a single ceiling per episode. Using this
information, we construct two measures for expected OOP expenses: the amount financed by
MediSave and the amount paid in cash. For each measure of the expected OOP expenses, we then
compute the variance of OOP spending for each plan among all enrollees within a group, as defined
under the “rational expectation” approach, and assign this value to all enrollees in that group.

The estimation sample includes IP choices made by enrollees between 40 and 70 years old,
ranging from March 2013 to October 2015 to align with the RD sample window. The age restriction
provides sufficient variations in both MediSave and cash payments for IP premiums: The lower
bound is ten years younger than the age threshold for type P enrollees to pay cash for the first time,
and the upper bound is the age threshold when cash outlays are required for all plans. Our final
sample includes 1,150,023 plan choices made by 477,177 enrollees, among which 46% enroll in a
type P plan, 37% in a type A plan, and 17% in a type B plan. The average premiums are SG$747, of
which SG$664 is payable by MediSave and SG$83 in cash.

Table 4 shows the results of estimating Equation (7). We begin with the most basic model,
imposing H, from above: equality across the four key financial coefficients and equality between
the two variance terms. Columns (1)-(3) report estimates using three alternative measures of
expected OOP expenses. As expected, the results show that individuals are less likely to choose more
expensive plans or those with a higher variance in OOP spending. In columns (4)-(6), we incorporate
mental accounting by allowing for different coefficients for means and variances of cash and
MediSave spending. The results are remarkably consistent with our model. In particular, the disutility
of paying from MediSave is substantially lower than that of paying in cash, whereas the disutility
associated with the spending variance is much higher under MediSave than under cash. The model
fit improves notably, with a log-likelihood increasing by 676 to 938 and likelihood ratio tests strongly
rejecting Hy (p < 0.001 in all approaches). Both AIC and BIC decrease substantially by 1,300 to
1,900 points, confirming that the mental accounting models provide a significantly better fit after
penalizing additional parameters even in a large sample. Overall, the evidence provides robust

support for mental accounting interpretation.
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Table 4 Conditional logit model: Standard choice model versus mental accounting

Standard Mental accounting
@ ) ®) (4) ©) (6)
Backward- Perfect Rational Backward- Perfect Rational
looking foresight expectation looking foresight expectation
All payment -0.295%** -0.296*** -0.324***
(0.002) (0.002) (0.002)
Var OOP (x 108) -0.028*** -0.045*** -0.009%***
(0.002) (0.002) (0.002)
Cash Payment (100s) -0.253*** -0.255%*** -0.278***
(0.002) (0.002) (0.003)
MS Payment (100s) -0.078*** -0.078*** -0.118***
(0.005) (0.006) (0.006)
Var cash OOP (x 108) -0.026***  -0.044*** -0.012%**
(0.002) (0.002) (0.002)
Var MS OOP (x 108) -2.239*** -3.388*** -1.944***
(0.294) (0.338) (0.337)
Plan Features Yes Yes Yes Yes Yes Yes
Insurer FEs Yes Yes Yes Yes Yes Yes
Obs 16,100,322 16,100,322 16,100,322 16,100,322 16,100,322 16,100,322
No. enrollees 477,177 477,177 477,177 477,177 477,177 477,177
No. Choices 1,150,023 1,150,023 1,150,023 1,150,023 1,150,023 1,150,023
Log-likelihood -581,151 -580,900 -581,465 -580,213 -579,977 -580,789
P-value (LR test) 0.000 0.000 0.000
AIC 1,162,333 1,161,831 1,162,959 1,160,460 1,159,987 1,161,613
BIC 1,162,552 1,162,050 1,163,178 1,160,708 1,160,235 1,161,861

Notes: This table displays estimates of the conditional logit model given in Equation (7) estimated by maximum
likelihood. Coefficients are estimated parameters of the utility function instead of the marginal effects. The
estimated coefficients of controls are shown in Appendix Table C1. Columns (1)—(3) show results assuming that
05 =0y =67 =6 and 65 = 65 . The remaining columns allow for different coefficients for means and
variances of payments by cash and MediSave. Standard errors are in parentheses, *p < 0.10, **p < 0.05, **p < 0.01.
Log-likelihood values are reported for each specification. P-values from likelihood ratio (LR) tests are reported

only for Columns (4)—(6), comparing each unrestricted specification (mental accounting) to its corresponding
restricted (standard) version. AIC and BIC denote the Akaike and Bayesian Information Criteria, respectively.

8 Alternative Explanations
While this test shows that the mental accounting model fits the data better, it does not incorporate or

test alternative explanations for our empirical results. Here we discuss such alternatives.

8.1 Misunderstanding of the Institutional Features of MediSave
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An alternative to mental accounting is to question whether individuals simply don’t understand the
key institutional features of MediSave: Funds are almost fungible between the account and cash. The
institutional features of MediSave allow for fungibility in multiple ways: (i) After age 55, balances
above the MediSave Minimum Sum can be withdrawn in cash, with negligible transaction costs, (ii)
MediSave can be used to pay for medical expenses of dependents, not just the account holder, and
(ii1) remaining MediSave balances are inherited by designated beneficiaries rather than forfeited
upon death. These features imply that MediSave savings are not trapped or subject to a “use it or
lose it” rule. But if individuals don’t understand that, then the change in behavior when premiums
become payable in cash may simply be because individuals are trying to “use up” their MediSave
Accounts.

We rule out this alternative with three pieces of evidence. The first is data from an original
online survey that we carried out among Singaporean citizens aged 50 and above, which is described
in more detail in Appendix D1. We collected survey responses from 403 individuals over the period
from May to August 2025, gathering detailed demographic and financial information, including age,
gender, residency status, education level, income bracket, and number of dependents. Respondents
also report their MediSave Account balances and whether they currently hold an Integrated Shield
Plan—the primary insurance product of interest in our study. We show that this survey is broadly
representative of the over 4 million Singapore residents in Appendix D2.>7

The survey includes three questions about “use it or lose it” perceptions. We find that among
our respondents, 93% understand that MediSave balances can be withdrawn in cash at age 55; only
6% think that they lose money in their account if they do not use it in a given year; and only 3%
think that their balances are forfeited upon death. Overall, only one respondent answered all of them
incorrectly. These results suggest that most individuals do not hold a “use it or lose it” misperception
and instead have a sound understanding of key institutional features.

The second piece of evidence comes from exploring heterogeneity in MediSave usage

experience as a proxy for perceived fungibility and the propensity to hold a “use it or lose it”

57 Further details on the survey design, the full questionnaire, and a comparison of sample characteristics with national
statistics are provided in Appendix D. We clarify that this survey evidence is used to provide complementary support
for the underlying mechanisms. Although conducted later than our study period, the survey remains relevant because
Singapore’s MediSave system—such as eligible uses, withdrawal rules, and premium payment arrangements—have
remained structurally unchanged between 2015 and 2025. Moreover, Singapore has long been a developed economy
with a stable macroeconomic environment, and the overall economic status of households has remained steady over
the past decade.
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misperception. Specifically, we compare individuals (i) who have used MediSave to pay for
dependents’ medical expenses versus those who have not; and (ii) who frequently withdraw from
MediSave for medical spending versus those who rarely do. These two experiences both indicate
that individuals are not only aware of the flexible uses of MediSave, but also find such uses relevant
and meaningful in practice. If people chose expensive IPs simply because they saw MediSave as
otherwise useless or inaccessible, we would expect those with actual MediSave usage experience to
behave less sensitively. In fact, as shown in Appendix Tables B12 and B13, we find no significant
differences in behavior across these groups.

Finally, the misperception of nonfungibility or a “use it or lose it” belief is inconsistent with our
previous analyses. First, the assumption of fungibility is more likely to hold in our DID design. This
is because cash withdrawals from the MediSave subject to the withdrawal rules are allowed for any
purpose at any time after age 55 during our study period, which implies that the MediSave and cash
are almost fungible for the sample in the DID design. While the DID estimates are smaller, they are
consistent with the mental accounting framework. Second, if individuals truly believed in a “use it
or lose it” constraint, their utility would depend only on the residual MediSave balance, rather than
on payments made from MediSave. In that case, MediSave payments would have no marginal utility
effect, implying coefficients near zero in the conditional logit model. Our estimates in the columns
(4)-(6) of Table 4, however, show significant coefficients on MediSave payments, inconsistent with

the “use it or lose it” interpretation.

8.2 Hassle Costs

Another alternative is that there are hassle costs in switching the payment method from MediSave
to cash, so that when IP enrollees turn 50, they buy less expensive plans to avoid the hassle costs.
Fortunately, we can extend our model to account for this alternative by adding directly a term
reflecting whether a cash payment is required to purchase a given plan j. It is notable that recurring
cash premiums are typically paid via GIRO.*® As of 2023, more than 95% of Singapore households
use GIRO for at least one recurring payment. In practice, when IP enrollees are required to make a
cash payment for premiums for the first time (e.g., Type P enrollees at age 50), they are provided

with a GIRO sign-up form; once enrolled, the premiums are automatically deducted from their bank

58 In Singapore, GIRO (General Interbank Recurring Order) is a common electronic payment method used by consumers
to pay bills to government agencies and private-sector companies. To use GIRO, individuals must authorize automatic
deductions from a designated bank account. Further details are available here.
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accounts each year, implying virtually zero transaction costs for subsequent cash payments. Thus,
the first-time cash payment may encounter much higher hassle cost than the following payment. We
therefore allow the hassle costs to differ between the initial and subsequent cash payments. We
develop this alternative model in Appendix C3.

We can then test whether hassle costs can provide a better explanation of our findings than
mental accounting. We do so in two ways in Appendix Table C2. First, we show that a model with
mental accounting fits the data much better than one with hassle costs. Second, when we add hassle
costs to our mental accounting model, the terms enter significantly, but do not alter the key finding
supporting mental accounting model that individuals are much more sensitive to cash premiums than
to MediSave premiums.

In addition, as shown in Appendix Tables B12 and B13, the absence of heterogeneity by
MediSave usage experience also suggests that hassle costs are unlikely to drive our findings, as
greater familiarity with MediSave should lower transaction frictions while making cash payments
more salient. Moreover, given the GIRO system, hassle costs should not explain our DID results,

since the only change was the amount already paid in cash.

8.3 Liquidity Constraints

Recent studies have documented the role of liquidity constraints in determining how individuals
value insurance plans (Casaburi and Willis, 2018; Ericson and Sydnor, 2022). They show that
individuals may attach great importance to premiums because a lump-sum payment for premiums
constitutes a liquidity shock. In our context, when the withdrawal limits are not sufficient to pay for
IP premiums, liquidity-constrained enrollees may not be able to afford additional cash outlays, which
could explain our results. However, liquidity constraints are unlikely to be a critical factor in our
analysis, for four reasons.

First, the literature identifies liquidity constraints as a key driver of insurance decisions in
resource-constrained settings, such as rural Kenya (Casaburi and Willis, 2018) or among low-income
US households (Ericson and Sydnor, 2022). In contrast, Singapore is a high-income country, with a
PPP-adjusted GDP per capita of approximately US$ 90,000 during our study period, among the
highest globally. The average cash outlay for type P plans at age 50 is around 0.6% of the annual
personal disposable income per capita. Moreover, we focus on older individuals aged 50 to 70, who
tend to have accumulated more wealth than younger cohorts in Singapore on average (Chay and

Kim, 2021).
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Second, we carry out wealth heterogeneity analysis by estimating both the RD and DID
regressions in subsamples split by the degree of liquidity constraints, which are proxied by housing
prices; this is the best available proxy for wealth in our data.®® If liquidity constraints drive our
results, we expect to find more pronounced effects of cash outlays on plan choices among liquidity-
constrained individuals (i.e., individuals who reside in flats of lower price). To assess this, we
conduct our RD and DID estimation separately by deciles of housing prices. In Appendix Figure BS,
we show the results of this estimation for enrollment in plan type P. The estimates are flat with respect
to wealth in both the RD sample and the DID sample.®® These results further demonstrate that
liquidity constraints are unlikely to drive our results.5!

Third, to further validate the limited role of liquidity constraints, we draw two questions from
the online survey described in Appendix D. We find that nearly 90% of respondents with IPs can
cover SG$1,000 unexpected medical expenses out of cash on hand; only 5% could not cover SG$500
expenses. This suggests that liquidity constraints are not a major barrier for most Singaporeans,
particularly in the range relevant for I[P premiums, which is generally under this amount.

Fourth, we derive a formal test for liquidity constraints in our theoretical framework, laid out
in Appendix C4. We note that under liquidity constraints, the marginal disutility of an additional
dollar of cash payments should increase as the total cash payment rises, since the constraints bind
more tightly. In contrast, under mental accounting, cash payments also generate a “pain of payment”
term that exhibits diminishing sensitivity to cumulative payment. Consequently, the incremental
disutility of each additional dollar becomes smaller as total cash payments rise. Empirically, this
suggests a direct test on whether the marginal effect of the cash payment is increasing or decreasing

by including a quadratic term of cash payment. We carry out this test in Appendix Table C3, and we

9 We restrict the sample to individuals residing in public housing due to the unavailability of private-housing data.
Housing price data is obtained from resale transactions recorded in the Resale Flat Dataset administered by the HDB,
matched to individuals by postal code and flat type. The matching and merging were conducted by the Ministry of Health
in a secure data environment. Additional housing characteristics, such as flat area and flat type in the same dataset, are
also used to capture household wealth. Details of the dataset and variable definitions are provided in Appendix BS5.

80 We also use HDB flat area and flat type as additional proxies for household wealth. According to Singapore’s Key
Household Income Trends 2020 report, the average income per capita among households living in four-room or
smaller flats is about two-thirds of that among households residing in five-room, executive, or multi-generation flats.
Appendix Tables B14 and B15 present the RD and DID estimates for subsamples stratified by flat area, flat type, as well
as housing price. The results indicate that IP enrollees respond significantly to cash outlays for premiums, regardless of
their housing characteristics.

61 In a distinct study focused on payday responses, Olafsson and Pagel (2018) document hand-to-mouth behavior
whereby individuals who have sufficient liquidity behave as if they were liquidity constrained, suggesting behavioral
factors at a play. This insight resonates with our findings in health insurance choices.
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find a positive coefficient on the quadratic term, consistent with mental accounting and not liquidity

constraints.

9 Implications for Choice Inconsistencies in Health Insurance
As noted in the introduction, a large literature has emerged in recent years documenting inconsistent
choices across health insurance plans. The insights from our evidence and model of mental

accounting have three important implications for this literature.

9.1 Misweighting of Premiums and OOP spending

A key finding in the health insurance choice literature is that individuals choosing insurance plans
place too much weight on premiums relative to OOP spending. Abaluck and Gruber (2011, 2016,
2023), and Gruber et al. (2020) find that in health insurance choice models in a variety of US contexts,
the estimated coefficient on premiums is multiples of that on OOP expenses, a clear choice
inconsistency.®?

Numerous explanations have been offered for this finding, but one that has not been discussed
is the fact that premiums and OOP spending for US health insurance are typically paid from different
sources. For those with employer-provided insurance, for example, premiums are paid through
payroll deductions, while OOP spending is paid either in cash or out of some type of tax-favored
account. Our findings and model suggest that different payment modalities may drive differences in
weighting.

Our empirical setting offers a unique opportunity to disentangle these effects, as both premiums
and OOP spending are subject to distinct MediSave withdrawal limits. Specifically, premiums
payable via MediSave are limited by age-based withdrawal caps for IP premiums, while MediSave
payments for medical expenses are governed by category-specific caps (e.g., based on the type of
disease, procedure, or service). We have obtained these withdrawal limits and constructed the four

variables: cash premiums, MediSave premiums, cash OOP expenses, and MediSave OOP expenses.

52 One question raised by these studies is how they are consistent with work by Bhargava et al. (2017) and others that
show that individuals choose dominated plans, even when they have low premiums. The answer is that this literature
consistently finds that people overweight nominal plan characteristics—e.g. they put too much weight on not having
deductibles and having donut hole coverage. So, on net, this doesn't mean that people generally choose too many low
premiums plans; it means that people respond in a blunt way to the salient features of plans and don't consider what
those benefits will mean given their specific situation. This is consistent with Bhargava et al. (2017) and Sydnor (2010)
in a context in which deductibles are the most salient features of the insurance that is offered. A more well specified
model of salience that explains why particular plan features become salient in specific institutional contexts would be
a valuable extension of the model.
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This allows us to estimate a full model and examine how the two sets of labels interact. To do so, we
contrast a pure mental accounting explanation with some omnibus alternative explanation for
misweighting. Consistent with the work of Abaluck et al. (2018), we call this “salience”, but we do
not pose a specific alternative — only allow there to be some reason other than mental accounting
that premiums and OOP spending are misweighted.

In particular, we modify our base model to allow for both salience and mental accounting. We

introduce a single salience parameter [ and enrich mental accounting to include both the “pain of
payment” and account-specific fungibility. The resulting utility is given by:
Uijt = u(Wii - picjt - fﬁoicjt + Wit — Pf}lc - eﬁoir;‘lt) + U(_picjt - fﬂoicjt)' 8)
where f € (0,1) captures salience that causes differential weights on OOP expenses relative to
premiums; f € (0,1] and e € (0,1] represent within-account fungibility between premiums and
OOP expenses in the cash and MediSave, respectively.

Mental accounting theory predicts e > f. Psychologically, individuals incorrectly perceive
that money in the MediSave Account can only be used for medical purposes. That is, the cash account
is viewed as a broader account, where funds can be used for a wider range of consumption. In
contrast, the MediSave Account is perceived as a narrower account, with funds restricted to medical-
related expenses. Mental accounting theory suggests that the substitutability (or fungibility) between
funds for two types of consumption in a narrower account is greater than that between funds for two
types of consumption in a broader account (Heath and Soll, 1996). This is because, given the wide
range of choices for cash, individuals must exert more cognitive effort to evaluate the substitutability
between premiums and OOP payments. By contrast, within a MediSave Account, where the trade-
off is between premiums and OOP spending, less cognitive effort is required and therefore the
substitutability is evaluated more clearly (K6szegi and Matéjka, 2020; Gabaix and Graeber, 2024).

Applying the Taylor expansions to utility function (8) and taking expectation yields:®

je = E(Uije) = —(u' +v)pfje — FBQ +v)ufje — u'pff, — efu’ufl,
1 1
+§f2ﬁ2(u" + v”)afjtz +§ezﬁ2u"0i]"-1tz + €ijt. (9)
The expected utility preserves differential weighting of premiums and expected OOP expenses

separately through cash and MediSave, but further allows the weighting to be account-specific

through e and f. This refinement provides three testable implications on the coefficients of the

63 The full derivation is presented in Appendix C5.
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estimation model in Equation (7). First, consistent with the earlier mental accounting framework,
cash payments are more painful than MediSave payments due to the added psychological cost v,
implying |05| > |67 and |65| > |6;*|; individuals are less sensitive to uncertainty in cash
outflows due to diminishing marginal sensitivity to cash penalty, implying 65| < |87*|.%* Second,
within each payment source, premiums are weighed more heavily than expected OOP expenses,
implying |9§| > |Hﬁ| and |9;,”| > |9,§”| Third, the model allows the relative importance of
expected OOP expenses versus premiums to differ across accounts governed by the parameters e
and f. Specifically, the ratio |6’ﬁ| / |6’,§| = fB when paid in cash and |0ﬁ"| / |9£"| = ef3 when paid
by MediSave. Since e > f due to mental accounting, we expect:
65| e

< .
65~ 167"]

This suggests that, when both OOP expenses and premiums are paid via MediSave, the relative
weights are closer to one, indicating a valuation of healthcare spending closer to that predicted by
the standard choice model. In other words, allowing both types of payment by MediSave mitigates
the disparity in how individuals perceive and prioritize premiums versus expected OOP spending.

Table 5 shows the estimation results using three different measures of OOP spending terms. For
comparison to prior studies, the first three columns do not distinguish between cash and MediSave,
but allow for different weights on premium and expected OOP expenses. Much like the previous
literature, we find that the coefficient on premiums is 1.2 to 2 times larger than the coefficient on
expected OOP expenses.

We then draw on the implications of expected utility in Equation (9) and estimate an empirical
specification as in Equation (7) but allows the coefficients on premiums and expected OOP spending
to vary freely across cash and MediSave. The results presented in columns (4)-(6) are consistent with
our predictions. Within MediSave, the coefficients on premiums and expected OOP spending are
almost equal using each measure, although the expected OOP coefficient is imprecisely estimated
under the “rational expectation” measure; within cash, the gap between the coefficient of premiums
and that of expected OOP expenses shrinks, although the premium coefficient remains larger.
Critically, as predicted, the ratio of the coefficients for expected OOP spending to premiums paid by
MediSave is larger than that paid by cash. That said, the finding that the coefficients are not equal

* Notably, the inequality |6¢| > |6i| holds when f(u’ + v') > ev’,i.e., the additional cash-payment pain is sufficiently
large to dominate the lower within-account fungibility of cash. This is empirically supported by the estimates in Table 5.
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when paid by cash suggests that mental accounting alone can only partially explain this inconsistency,

and more work is needed for a fuller explanation.

Table 5 Conditional logit model: Salience and mental accounting

Salience Salience + Mental accounting
1) ) ®) (4) () (6)
Backward- Perfect Rational Backward- Perfect Rational

looking foresight expectation looking foresight expectation
Prem (in 100s) -0.314*** -0.316*** -0.326***

(0.002) (0.002) (0.002)
OOP (in 100s) -0.162*** -0.159*** -0.264***

(0.005) (0.005) (0.008)
Var OOP (x 108) -0.029*** -0.046*** -0.016***

(0.002) (0.002) (0.002)

Cash Prem (in -0.267*** -0.271%** -0.280***

100s)

(0.003) (0.003) (0.003)
MS Prem (in _ *kk _ Kk _ *kk
100s) 0.103 0.108 0.122

(0.006) (0.006) (0.006)
Cash OOP (in L0.169%%%  _0.164%**  .0.250%**
100s)

(0.006) (0.005) (0.008)
MS OOP (in 100s) -0.108*** -0.104*** -0.118

(0.017) (0.021) (0.224)
\1/&3 Cash OOP (x -0.026*** -0.044*** -0.016***

(0.002) (0.002) (0.002)
\1/(‘;'; MS OOP (x 2.300%k%  ZETIRRx D 113wk

(0.295) (0.338) (0.568)
Plan Features Yes Yes Yes Yes Yes Yes
Insurer FEs Yes Yes Yes Yes Yes Yes
Obs 16,100,322 16,100,322 16,100,322 16,100,322 16,100,322 16,100,322
No. enrollees 477,177 477,177 477,177 477,177 477,177 477,177
No. Choices 1,150,023 1,150,023 1,150,023 1,150,023 1,150,023 1,150,023
Log-likelihood -580,829 -580,566 -581,435 -580,098 -579,833 -580,783
P-value (LR test) 0.000 0.000 0.000
AIC 1,161,691 1,161,163 1,162,902 1,160,235 1,159,704 1,161,604
BIC 1,161,924 1,161,397 1,163,135 1,160,512 1,159,981 1,161,881
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Notes: This table displays estimates of the conditional logit model given in Equation (7) estimated by maximum
likelihood. Coefficients are estimated parameters instead of the marginal effects. The estimated coefficients of

controls are shown in Appendix Table C4. Columns (1)—(3) show results with the total amount of premiums, expected
OOP spending, variance of OOP spending. The remaining columns allow for different coefficients for premiums and
expected OOP spending based on whether these payments are made through MediSave or cash. Standard errors
are in parentheses, *p < 0.10, **p < 0.05, **p < 0.01. Log-likelihood values are reported for each specification. P-
values from likelihood ratio (LR) tests are reported only for Columns (4)—(6), comparing each unrestricted
specification (salience + mental accounting) to its corresponding restricted (salience) version. AIC and BIC denote
the Akaike and Bayesian Information Criteria for each model, respectively.
9.2 Individual Welfare
The literature referenced here has been subject to a strong criticism: We cannot conclude that these
results are truly choice inconsistencies, both because we do not know the exact process by which
expectations are formed and because the utility function may not be correctly specified. Under this
view, the only unambiguous argument for choice inconsistencies is evidence of dominated choices,
as in Bhargava et al. (2017). That is, absent dominance, we cannot assume based on ex ante choices
that individuals are ex post worse off.

Fortunately, in our context, the ability to examine not only choices but also ex post spending
allows us to enrich the welfare discussion. In particular, we can ask whether shifting the form of
premium payment from MediSave to cash leads to ex post worse choices on average, at least along
financial dimensions.

We do this in Table 6, where we rerun the RD analysis with two alternative dependent variables:
total enrollee spending, including premiums and OOP expenses, and the variance of such spending.
The first two columns show that at age 50, both total spending and the variance of spending rise.
Since premiums increase mechanically at age 50, we simulate a counterfactual scenario in which
individuals do not switch plans at age 50, and we calculate the increase in premiums purely due to
age progression. We then subtract this simulated mechanical increase from the observed change
in total healthcare spending. This approach allows us to isolate the residual spending change that
is not mechanically driven by the age-50 premium schedule. Columns (3) and (4) show that even
after netting out scheduled premium increases, total spending still rises at age 50. Taken together,

these findings imply that upon turning age 50, enrollees choose plans that are ex post financially

dominated on average.%® This would lead to a welfare decrease unless (i) the specification of the

8 Given the stringent regulations in the IP market, we expect each plan to be actuarially sound to the same degree. Thus,
it seems unlikely that the increased spending we observe is because premium differences between the most
comprehensive plans and the others do not reflect their true actuarial value.
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utility function is such that a higher mean spending and a higher variance do not lower utility or (i)
there is a sharp and discrete shift in tastes toward less comfortable hospital accommodations at age
50.

We further explore how the premium payment changes affect IP enrollees’ healthcare utilization
behaviors using both RD and DID designs. Results in Appendix Table B16 show that individuals
do not significantly alter their healthcare utilization (e.g., hospital visits) immediately after they
turn 50. However, we do find consistent effects on OOP expenses: Individuals who turn 50 and
are more likely to switch to less generous plans (in the RD design) experience higher OOP
spending, while those who are more likely to switch to more generous plans (in the DID design)
incur lower OOP spending.

Table 6 Ex post enrollee spending around age 50

1) ) @) 4
Total spending Variance gf total Premi_um§ if no Total_spen(_jing-
spending switching Premiums in (3)
Above 50 365.676*** 20.980*** 269.328*** 96.348**
(43.024) (1.725) (2.769) (44.181)
Obs 176,331 176,331 176,331 176,331
Adjusted R? 0.052 0.031 0.950 0.045
Mean 1,046.100 53.696 643.102 402.998
Plan FEs Yes Yes Yes Yes
Individual controls Yes Yes Yes Yes
Year and month FEs Yes Yes Yes Yes

Notes: This table reports RD estimates of ex post enrollee spending (premiums plus OOP spending) around age 50.
Columns (1) and (2) show the overall change in total spending and that in the variance of total spending. For each plan
and enrollee risk group defined under the “rational expectation” approach, we calculate the variance of total spending
across enrollees in that group and assign the resulting plan—group-specific variance to each enrollee choosing that plan.
Variance of total spending is scaled by 10°. Column (3) simulates a counterfactual scenario in which individuals remain
in their pre-50 plans, so that the increase in premiums reflects only the mechanical effect of age progression. Column
(4) subtracts this simulated premium increase from the observed change in total spending, thereby isolating the residual
spending change not mechanically driven by the age-50 premium schedule. All specifications include individual
controls, plan fixed effects, enrollment year fixed effects, and month fixed effects. Individual controls include
demographics, measures for health status, and enrollment experience. The sample period is from March 2013 to
October 2015. Standard errors clustered at age level are in parentheses, *p < 0.10, **p < 0.05, ***p <0.01.

9.3 Adverse Selection

Another important set of papers highlights the fact that choice inconsistencies have a potentially
positive general equilibrium effect: They reduce adverse selection by mitigating the extent to which
enrollees match with the plan that minimizes their spending (e.g. Handel, 2013). When individuals

consistently choose insurance plans, healthier individuals will gravitate toward lower
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premium/lower generosity plans, while sicker individuals will gravitate to higher premium/higher
generosity plans. This leads to adverse selection and a potential market breakdown in the generous
plans, as in Cutler and Reber (1998). But if choices are inconsistent, these gravitational pulls may
weaken, and thus reduce selection pressures on markets.

This raises the concern that strategies aimed at minimizing choice inconsistencies may
exacerbate the adverse selection issue. Indeed, Gruber et al. (2020) and Samek and Sydnor (2025)
find this to be the case for the specific example of offering better decision support tools. But this
does not hold in all circumstances. Polyakova (2016) finds that reducing switching costs in Medicare
Part D leads to lower adverse selection due to differential switching elasticities between the healthy
and the sick.

As we show theoretically in Appendix C6, however, once we account for mental accounting,
the predictions for adverse selection change. The key intuition is that mental accounting creates a
wedge between the objective financial burden and the subjective disutility of paying from cash. This
wedge lowers the perceived benefit of insurance uniformly across risk types, but it affects marginal
enrollees more severely. Because low-risk individuals gain the least from insurance, the additional
behavioral cost leads them to opt out first, increasing the average expected cost among enrollees.
When premiums are paid using MediSave, this distortion disappears, mitigating adverse selection.

We can investigate the effect of the form of payment on adverse selection in our context as well,
using both the RD and DID approaches. For the RD approach, we can ask: When premiums are paid
partially by cash rather than fully by MediSave, how does the risk pool of the most generous plan
change? This type of selection test follows Gruber et al. (1999) and Einav et al. (2010): By examining
the change in the average spending of those with type P plans before and after age 50, we can infer
the impacts on the marginal enrollee in the plan. If moving to cash payments on the margin at age
50 causes the healthiest individuals to leave the plan, then the average spending of plan enrollees
would go up; conversely, if it causes the sickest individuals to leave the plan, then average spending
would go down.

To assess this, we measure total medical spending, including insurance reimbursements and
OOP spending, at ages 48-49, before the choice upon age 50. Restricting the measurement window
to the pre-choice period ensures that the spending variable reflects prior health status rather than the
consequences of the plan choice. We investigate only type P enrollees, so that any moral hazard

effects of being enrolled in type P plans are constant in the sample. We then assess whether, after age
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50, the remaining enrollees in type P plans are sicker (as measured by higher spending when they
were age 48-49) or healthier (as measured by lower spending at 48-49). We use the same RD
specification as Equation (1), but here the dependent variable is ex ante medical spending, not plan
enrollment. In this test, we exclude the health-status proxies based on prior medical utilization from
the covariates.

Panel A of Table 7 reports our results. We consider two measures: average spending at ages 48-
49, and a dummy for having positive spending at those ages. Both measures show that the average
enrollee in plan type P gets sicker after age 50, which suggests that the marginal leavers at age 50
are the healthier enrollees. That is, there is a more elastic enrollment response to paying premiums
in cash, rather than by MediSave, among the healthier enrollees, which causes them to leave at age
50 at higher rates. This suggests that the more inconsistent choices after age 50 are leading to more,
not less, adverse selection. Like Polyakova (2016), this adds a wrinkle to the argument in Handel
(2013), and demonstrates that the way in which choice inconsistencies emerge and are resolved can

have different impacts on selection.

Table 7 Adverse selection

1) Q)
Medical Spending (Age 48-49) Positive Medical Spending (Age 48-49)

Panel A: RD analysis

Above 50 111.177%* 0.007**
(41.269) (0.003)
Obs 82,364 82,364
Adjusted R? 0.002 0.002
Mean 598.789 0.118
Individual controls Yes Yes
Plan FEs Yes Yes
Year and month FEs Yes Yes
3) “)

Panel B: DID analysis

Medical Spending (-1yr)

Positive Medical Spending (-1yr)

Above65 x Post -911.377** -0.042%**
(430.838) (0.014)
Obs 23,500 23,500
Adjusted R? 0.002 0.003
Mean 1,229.096 0.213
Individual controls Yes Yes
Plan FEs Yes Yes
Month FEs Yes Yes

Notes: This table shows the health risk of type P enrollees in the RD design following Equation (1) in Panel A and in the
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DID design following Equation (2) in Panel B. Health risk is proxied by medical spending between the ages 48 and 49
(columns (1) and (2)) and during the year before plan choices (columns (3) and (4)). Medical spending is measured using
the total amount of spending or an indicator of incurring positive spending. The sample includes enrollees in type P plans
from ages 49 to 51 in Panel A and ages 60 to 69 in Panel B. Individual controls are indicators of being male or of living
in an HDB flat. Standard errors clustered at age level are in parentheses, *p < 0.10, **p < 0.05, **p < 0.01.

We can also carry out a similar test within our DID framework. The intuition of the test is the
same: We investigate the effects of raising withdrawal limits for individuals aged 65 and older on
average medical spending. As shown previously, this elevation in withdrawal limits mitigates the
inconsistency in plan choices for these individuals, as evidenced by the increasing enrollment in type
P plans. By replacing the enrollment measure with a total medical spending measure from the
previous year, which includes insurance reimbursement and OOP expenses, we can assess whether
the previous year’s average spending of those enrolled in type P plans changes after age 65. If adverse
selection worsens after age 65, then the previous year’s average spending in type P plans would go
up. In fact, as Panel B in Table 7 shows, we find that average spending from the previous year by
those enrolled in type P plans over age 65, versus those below age 65, goes down after withdrawal
limits are increased. This suggests that raising withdrawal limits after age 65 causes healthier people
to differentially stay in the most generous plan, compared with before the increase.

In addition, we explore heterogeneity along the same dimensions that we measure adverse
selection. Specifically, we conduct a heterogeneity analysis by health status, where health status is
defined based on whether the individual was diagnosed with any chronic condition within the 10
years preceding their insurance choice. Results from the RD and DID analyses in the first two
columns of Appendix Tables B17 and B18 show that the estimation coefficients have the same sign
and comparable levels of statistical significance across groups, although magnitudes differ. In
particular, in RD design, individuals without chronic conditions show slightly larger behavioral
responses than those with chronic conditions. This suggests that marginal enrollees pushed out by
increased cash payments are more likely to be lower-risk, consistent with selection effects predicted
by our theoretical framework.

To summarize, our earlier findings show that moving the source of premium payments from
cash to MediSave Accounts decreases choice inconsistencies. Here we show that this decreased
choice inconsistency leads to lower levels and variance of spending, and a healthier risk pool. While
our findings may not be as conclusive as demonstrating dominance, they suggest an improvement in
individual welfare; our study serves as an initial inquiry into the extent of adverse selection, similar

to the approach of Handel (2013) rather than a thorough assessment of welfare impacts.
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10 Conclusion

This paper studies the consequences of MSAs on the efficiency of the private health insurance market.
Unlike conventional MSAs, such as HSAs in the US, MediSave in Singapore covers both OOP
expenses and health insurance premiums. Using multiple empirical approaches, we find that
allowing MediSave payment for premiums effectively boosts insurance enrollment and coverage. It
also mitigates two important impediments to an efficient private insurance market: choice
inconsistency and adverse selection.

Our structural results show that this set of findings is consistent with mental accounting in health
insurance plan choice—and inconsistent with alternatives such as misunderstanding of institutional
features, hassle costs, and liquidity constraints. The implication of our findings for behavioral
economics is that mental accounting, which has been well documented by real-world evidence with
respect to choices over consumption goods, likely applies to decision making under risk and
uncertainty, as is the case with health insurance. Crucially, our discovery that using dedicated savings
accounts for health insurance premiums can reduce adverse selection offers valuable insights. It not
only sheds light on the dynamics of adverse selection but also demonstrates how these dynamics
intertwine with behavioral biases.

We see two important directions for future work that builds on our findings. The first is to test
robustness to the specific form of mental accounting assumed in this paper and in others in the
literature. Mental accounting is a broad theoretical concept that admits other formulations, in
particular those that incorporate inattention and complexity. We hope that empirical analyses of this
type can be useful in further pinning down the structure of mental accounting models.

Another valuable direction for future work could be to explore supply-side responses to savings
accounts. For example, Decarolis (2015) showed that insurers might game the low-income subsidy
in the Medicare Part D market. Similarly, IP insurers may also price IPs according to the MediSave
withdrawal limits. This is not an issue in our study, since we focus on a period when the IP premiums
are fixed; but future studies could assess the supply-side responses to the changes we see.

Our findings have major implications for MSAs and healthcare financing. Since healthcare
spending is increasing all over the world, a number of countries are reacting by shifting from
collective responsibility to individual responsibility for healthcare financing. MSAs are among the
most popular devices for doing so. Theoretically, MSAs are effective in addressing the key

deficiencies of private health insurance, such as moral hazard, escalating costs, adverse selection,
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and coverage gaps. However, empirically, the evidence on the effects of MSAs is limited, and
provides only mixed evidence for the consequences of HSAs in the US. This paper explores an
innovative design in Singapore and finds that expanding the use of MSAs for premium payments is
effective for closing coverage gaps, as well as in reducing choice inconsistency and adverse selection.
Our findings have important implications for relevant policy designs and suggest the potential value
of examining MSAs schemes in economies other than the US. For example, China combines MSAs
with social insurance, and South Africa offers MSAs along with private insurance (Hsu, 2010).

The implications of this paper reach beyond medical spending and suggest broader applications
for designated accounts. For instance, to encourage fertility and improve child development,
governments may implement fertility-support policies through child-designated savings accounts
earmarked for childcare or education expenses, such as Singapore’s Child Development Account
and the UK’s Child Trust Fund. Similarly, to foster home ownership, governments could facilitate
the creation of dedicated home purchase savings accounts or lessen penalties for using other accounts,
such as the 401(k), the pension scheme in the US, for this purpose. A prime example is Singapore,
where individuals can use their retirement account balances to buy homes. This approach may play

a role in Singapore’s remarkably high homeownership rate, which reached 89.3% in 2022.

Data Availability Statement
The data and code supporting the findings of this study are available on Zenodo at:

https://doi.org/10.5281/zenodo.18764929.
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