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Abstract  

 In regulated competitive health insurance markets means-tested subsidies make health 

insurance affordable for low-income individuals. We examined the effect of changes in health 

insurance subsidy allocations on mortality using administrative data on over 150,000 Swiss 

residents receiving subsidies between 2002 and 2011.  Instrumental variable estimates imply that 

a 100 Swiss franc decrease in the subsidy level increases mortality by 0.20 percentage points 

over the ensuing eleven months and this effect persists for up to 2 years. The rise in mortality in 

response to a reduction in subsidy appears to be due to, i) for sicker individuals , a loss of income 

for not reducing insurance premiums by switching to higher deductible insurance policies, and ii) 

for poorer individuals, enrollment in lower deductible insurance policies. Trends in aggregate 

mortality suggest increases in mortality for causes more sensitive to sudden loss of income. 
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I. Introduction 

 

Governments around the globe have prioritized providing universal health insurance 

coverage for their citizens (WHO, 2010). As clearly argued by Victor Fuchs (1996), “No nation 

achieves universal coverage without subsidization and compulsion. Both elements are essential. 

Subsidies without compulsion will not work.... Compulsion without subsidies would be a cruel 

hoax for the millions of poor and sick who cannot afford health insurance.” Some countries 

including the United States (effective 2014), the Netherlands (effective 2006) and Switzerland 

(effective 1996), have chosen to achieve universal coverage by mandating the purchase of 

private health insurance in a regulated market with explicit subsidies based on individual or 

family income to help the most disadvantaged with premium costs (Leu, Rutten, Brouwer, 

Matter, & Rütschi, 2009). 

The intent of means-tested subsidy programs is to guarantee affordable and equitable 

access to health insurance and health care in order to improve population health.  Subsidies to 

purchase health insurance, however, are expensive, for example, the Congressional Budget 

Office has projected that the United States will spend over $1 trillion over a decade (0.5% of 

cumulative GDP, or $5,800 per subsidized enrollee) on subsidies for health insurance as part of 

the Affordable Care Act (CBO 2014). With health care expenditures rising faster than GDP, 

maintaining insurance premium subsidies will be fiscally challenging (Getzen, 2014), hence it is 

important to evaluate the effects of subsidies on population health and welfare (Pauly, 2010).   

   To our knowledge, this paper is the first that specifically studies the effects of subsidies 

to purchase health insurance on health outcomes. We study the effects of subsidies on mortality 

in Switzerland (precisely in canton Vaud, the southern French speaking and third most populous 
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canton) on individuals with subsidized health insurance coverage. We relied on a unique 

administrative dataset with information on subsidy levels, income/wealth, family demographic 

structure, and insurance choices for more than 150,000 Swiss residents from 2002 to 2011. The 

raw data provides suggestive evidence that health insurance subsidies are associated with lower 

mortality (Figure I). For individuals receiving a constant and highest subsidy, declining mortality 

is associated with rising incomes and decreasing fraction of incomes spent on health insurance, 

while there is an increase in the mortality rate for individuals receiving smaller and decreasing 

subsidies.  

Our empirical approach identifies the casual effect of the subsidy on mortality from a 

series of changes in the subsidy rules that we argue are plausibly exogenous to other 

determinants of mortality. These changes are due to both budgetary pressures and changes in the 

political leadership of the canton. Using changes in the subsidy rule as an instrument for the 

subsidy, we find that a 100 Swiss franc (CHF) decrease in the monthly subsidy increases 

mortality over the subsequent eleven months by 0.2 percentage points. We replicate these results 

using a difference-in-differences identification strategy (which compares enrollees in two 

different subsidy programs, only one of which experienced significant subsidy changes): a 

comparable reduction in the monthly subsidy increases mortality by 0.38 percentage points. 

Comparing mortality rates over time in canton Vaud with two neighboring French regions with 

stable and comprehensive tax funded, statutory health insurance yields suggestive evidence that 

large subsidy cuts are associated with increases in mortality due to short run, income-elastic 

causes of death such as suicides, cardiac, digestive (including alcohol and drug related liver 

disease),  maternal and infant complications. 
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We considered two channels by which subsidies may affect mortality: changes in 

disposable income and changes in health insurance coverage. When we interact the subsidy with 

an individual’s previous deductible choice (which is taken as proxy of health state), we find that 

increases in the subsidy reduce mortality, even for individuals who could not choose a lower 

deductible plan in the current year, while there was a significant reduction in the net insurance 

premium that these individuals paid. We interpret this finding as evidence of an income effect on 

mortality since the fall in net premium increased their set of consumption opportunities. We also 

found evidence of a further reduction in mortality caused by a subsidy increase for individuals 

who chose the highest deductible plan in the previous year, which was accompanied by a 

decrease in their deductible in the current year and a relative increase in their net insurance 

premium, which we interpret as evidence of an effect of health insurance generosity on mortality. 

Our results contribute to the literature on the effects on health of insurance and income 

shocks. As noted by Finkelstein, et al., (2012), while “the effect of health insurance on 

health…may seem intuitive” there is significant disagreement2 about the role of health insurance 

in improving health (see Goldman & Lakdawalla, 2010; Levy & Meltzer, 2004, 2008 and 

references therein). Our results, while not speaking to the effect of insurance coverage, per se, on 

mortality, do demonstrate a protective effect of more generous insurance coverage, suggesting 

that insurance itself reduces mortality.  

                                                 
2 Several natural or randomized experiments (Manning et al., 1987; Newhouse, 1993; Baicker & Finkelstein, 2011; 

Finkelstein et al., 2012; Baicker et al., 2013; G. Miller, Pinto, & Vera-Hernández, 2013; Gruber, Hendren, & 

Townsend, 2014) provide some support for modest health improvements associated with health insurance, with 

additional evidence from regression discontinuity studies looking at individuals aging into Medicare coverage (Card, 

Dobkin, & Maestas, 2009; McWilliams, Meara et al., 2007; McWilliams et al., 2004). As for the specific effect of 

more generous health insurance on mortality, there is evidence of reduced mortality associated with the health 

insurance mandate in Massachusetts (Sommers, Long, & Baicker, 2014).  A number of studies have either failed to 

find an effect of or have demonstrated that the findings are sensitive to specification (Finkelstein & McKnight, 

2008; Polsky et al., 2009, 2010; Goldman & Lakdawalla, 2010; McWilliams et al., 2010;  Moreno-Serra & Smith, 

2012; Fink et al., 2013). 
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Our findings also address the effect of income shocks and financial protection (social 

security) on health, which is another area with significant disagreement as to both the direction 

and magnitude of the effect3. Our findings demonstrate that the negative income shocks that we 

study increase mortality, although our data do not permit to decompose how the change in 

disposable income affects mortality.  

The remainder of the paper is organized as follows. Section II provides background on 

the Swiss health insurance system, the subsidy programs that we study, and trends in mortality in 

Switzerland, canton Vaud, and surrounding areas. Section III describes our data. Section IV 

explains our approaches to identifying and estimating the effect of subsidies on mortality. 

Section V provides evidence that insurance subsidies reduce mortality. Section VI discusses 

potential mechanism by which health insurance subsidies affect mortality. Section VII discusses 

our findings and concludes. An Appendix follows with additional results. 

II. Background 

II.A. Institutional Setting and Subsidy Programs 

 

 Since 1996 the Swiss government has required individuals who reside in the country for 

more than three months to buy basic health insurance4, which covers medical care (the costs of 

ambulatory, inpatient, outpatient medical care, and prescription medications) within an 

individual’s canton. Basic health insurance contracts are provided by private insurers regulated 

by the Federal government, which mandates that insurers accept all applicants and prohibits them 

                                                 
3 See Adda, Banks, & von Gaudecker, 2009; Apouey & Clark, 2014; Evans & Garthwaite, 2014; Frijters, Haisken-

DeNew, & Shields, 2005; Gardner & Oswald, 2007; Gross & Tobacman, 2014; Herd, Schoeni, & House, 2008; 

Karanikolos et al., 2013; Lindahl, 2005; D. L. Miller, Page, Stevens, & Filipski, 2009; Milligan & Stabile, 2011; 

Ruhm, 2000; Stuckler, Reeves, Karanikolos, & McKee, 2015. 
4  In the event that an individual is late with their insurance premium or medical expenses payments, insurers can 

suspend coverage. This was explicitly written into the Health Insurance Law in 2006 (LAMAL Art. 5, Art 41 and 

64a), but was the informal rule for the previous years too.  
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from earning profits on the basic contract. The contracts include regulated deductibles5 and 

impose a 10% coinsurance requirement on most services (exceptions are 0% on maternity care 

and 20% on pharmaceuticals), but the total amount of coinsurance is limited to an additional 700 

CHF on out-of-pocket costs above the deductible6.  

 Insurance premiums for basic insurance plans are based on modified community-rating, 

with premiums varying by age groups (0-18, 19-25, 26 and over) and geographic areas.7 Lower 

premiums are available for higher deductible levels and managed care plans, with additional 

regulations governing the difference in premiums between contracts.8 Premiums are reviewed by 

the Federal Office of Public Health (OFSP) and announced in October to take effect in January 

with consumers choosing their new plans for the coming calendar year during the open 

enrollment period in November (OFSP website, Kreier & Zweifel, 2010).  

 To make health insurance affordable for lower-income individuals, each canton operates 

two subsidy programs: the “complete” and the “partial”. We denote the subsidy determined by a 

subsidy rule as the maximum allowed subsidy because in both programs the subsidy received is 

the lesser of the premium for an individual’s chosen plan or the maximum allowed subsidy; 

individuals who choose insurance plans with premiums less than their maximum allowed subsidy 

do not receive any value for the unused portion of the subsidy. 

                                                 
5 Allowed deductibles for individuals 19 and older are 230, 400, 600, 1200, and 1500 CHF per year in 2003; in 2004 

the 230 CHF minimum deductible is increased to 300CHF; for 2005 and later the list of allowed deductibles is 

restricted to 300, 500, 1000, 1500, 2000, and 2500 CHF per year. 
6 Some insurers also offer supplemental insurance products, which may cover treatment in a private hospital or 

room, treatment outside one’s canton of residence, or a choice of specialist. However, supplemental contracts may 

not reduce mandatory cost-sharing. Unlike the basic insurance contracts, insurers may reject applicants for 

supplemental insurance contracts, charge different premiums, and earn positive profits.  
7 Premium regions are based on local area average income; most cantons consist of a single region, but Vaud, which 

is the canton we study, has three premium regions between 2003 and 2008 and two from 2009 on. 
8 Higher deductible contracts may reduce premiums by no more than 70% of the difference in deductibles (e.g. a 

2500CHF deductible contract may cost no less than 1540 CHF less per year than the 300 CHF deductible contract) 

subject to a floor of half the premium for the base 300CHF deductible contract. Managed care plans may offer a 

premium discount of up to 25%. 
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  The “complete” subsidy program is available to individuals who receive complementary 

benefits to their pensions; invalidity insurance revenues; with income below the poverty level or 

who have exhausted their unemployment benefits; and certain special cases. The maximum 

allowed subsidy under the “complete” subsidy program is based on the average insurance 

premium for the most generous insurance plans in the individual’s region of residence, hence 

changes in the complete subsidy level reflect changes in the cost of medical care in the area.  

 The “partial” subsidy program bases eligibility and the generosity of the subsidy on the 

revenu determinant, which is a measure of financial capacity that combines wealth and income 

and includes deductions for the number of children in the household. Below we will refer to the 

revenu determinant as income, unless otherwise noted. The maximum allowed subsidy is 

described by this formula9: 

(1)     𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝐴𝑙𝑙𝑜𝑤𝑒𝑑 𝑆𝑢𝑏𝑠𝑖𝑑𝑦 = 𝜁(𝑦, 𝑅)                              

=

{
 
 

 
 
𝐹 if 𝑦 ≤ 𝐶 

𝐸 + {[𝐹 − 𝐸] [1 − (
𝑦 − 𝐶

𝐴 − 𝐶
)
2

]

𝑃

} if 𝐶 < 𝑦 ≤ 𝐴

0 if 𝑦 > 𝐴

. 

In (1), 𝑦 is income, 𝑅 is the vector of subsidy parameters (𝐴, 𝐶, 𝐸, 𝐹, and 𝑃) that depends on 

year and household and individual characteristics (e.g. there is a different 𝑅 for students, living 

alone under age 26 than for individuals living with a family aged 26 and older).  𝐸 is the 

minimum (maximum allowed) subsidy, 𝐹 is the highest subsidy (potentially received by all those 

with income lower than the level), 𝐴 is the income threshold above which no subsidy is allowed, 

𝐶 is the income threshold above which the subsidy starts to decrease, and 𝑃 is the coefficient of 

                                                 
9 The formula in (1) is a slight simplification as it ignores the introduction in 2011 of an additional upper subsidy 

range where individuals receive a flat subsidy (10 or 20CHF per month) if their income is within a specified range 

above the level 𝐴 in the formula. 
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progressivity, which governs the rate at which the subsidy decreases with increases in income. 

The parameters defining the subsidy formula are set by the government (Conseil d’Etat) of the 

canton in October of each year shortly before the open enrollment period begins and after 

insurers announce new premiums for the following year.10  

The Office of Health Insurance of the canton Vaud (OVAM, Office Vaudois de 

l'Assurance Maladie) calculates an individual’s subsidy using data from the cantonal tax 

authorities. In order to ensure that the tax data are complete, the subsidy rule is applied to lagged 

data. From 2006 the canton relies on the tax return from three years before the subsidy-year, so 

that the 2006 subsidy year is based on the 2003 tax return, and so forth. Before 2003, tax returns 

were completed on a biennial basis, so the subsidies for 2003 and 2004 were based on the same 

tax return for the biennium 2001/2002. The first subsidy year based on the annual tax return was 

2005 (which used the 2003 tax return). Due to the change in the tax regulation, from biennial to 

annual, the OVAM reviewed all previously filed cases (from personal communication  with 

Philippe Spack, OVAM, 2014) in 2004, which may have contributed to the decline in partial 

subsidy eligibility observed between 2004 and 2005. In our empirical analysis we explore the 

robustness of our results to the drop off in subsidy receipt that took effect in 2005. 

II.B. Changes in the Partial Subsidy Program 

The partial subsidy program is financed by the canton, as such the level of the subsidy is 

sensitive to the fiscal situation of the canton. Appendix Table S1 lists the program parameters for 

the years 2002 through 2011 and Appendix Figure S1 graphs the partial subsidy function for 

individuals 26 and older for various years. There are revisions to one or more parameters of 

                                                 
10 The Conseil d’Etat does not appear to respond to announced premiums when setting subsidy program parameters: 

regressing program parameters in year 𝑡 on announced premiums for year 𝑡 yields small and non-significant 

coefficients and the largest 𝑅2 indicates that premium variation explains only 16% of the variation in the minimum 

subsidy and the coefficient of progressivity (results not shown, but available upon request). 
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subsidy formula in almost every year with highest subsidy level rising over time with the 

exception of 2005. The income level (C in (1)) to receive the highest subsidy was reduced until 

2007, but rose from 2008 onwards along with the subsidy income eligibility threshold A.    

In 2005, the outgoing center right party of Vaud adopted an expenditure reduction plan to 

reduce persistent budget deficits, which had markedly deteriorated in 2003.11 Among those 

deficit reduction measures, were significant changes to the subsidy formula, which reduced the 

highest allowed subsidy to 225 from 260 CHF and the income eligibility threshold to receive the 

maximum subsidy by 2000 CHF. Because we exploit the subsidy cuts in the partial subsidy 

program in 2005 in a difference-in-differences analysis, we provide details of the deficit 

reduction measures in 2005 which support the view that measures other than the subsidy cuts 

were unlikely to have affected mortality. 

Overall 475 deficit reduction measures were planned across different administrative 

departments with many aimed at improving administrative efficiency (Service d’analyse et de 

gestion financières, 2008). Other measures included freezing public sector wages; the sale of 

gold to reduce debt; increasing corporate and capital gains taxes; budget cuts for targeted 

cultural, sports and leisure activities as well as for public health and hygiene. Cost containment 

measures for public health and hygiene included budget cuts for a child wellbeing initiative, 

reduced reimbursement rates for palliative care and transfers to hospices, services that are not 

likely to impact mortality in the general population. Expenditure on invalidity insurance and 

income support for the elderly were not impacted along with investments in the health system 

and social housing.  

                                                 
11 The Article 165 of the Constitution of the Canton Vaud introduced in 2003, entitled the authorities of the Canton 

to implement measures, “Mesures d'assainissement“, to balance the budget to eliminate deficits. Additional details 

available at http://www.vd.ch/themes/etat-droit-finances/finances-publiques/budgets/assainissement-financier/. 



 

 

10 

 

 

The measures combined with a favorable economic situation (GDP growth was 2.35% in 

2004 rising to 3.89% by 2007 with unemployment declining from 5.38% in 2004 to 4.1% by 

2007) (Statistiques Vaud, 2013) reduced the budget deficit by 50% from 2004 to 2005. As a 

result of faster economic growth and the fact that many non-health initiatives exceeded their 

budgetary targets, a number of planned budget cuts were not implemented or only partially 

implemented, implying that the influence on population health of other deficit reduction 

measures are likely to have been negligible (Service d’analyse et de gestion financières, 2008). 

The effect of changes in subsidy eligibility and in the level of subsidies can be seen in 

panel A of Figure II, which plots the average subsidy received by individuals with the complete 

and partial subsidy and participation in those programs. The complete subsidy group was 

unaffected by the budget cuts in 2005, reflecting the fact that its subsidy is defined to be the 

average premium for the minimum deductible insurance plans. The upward trend in the mean 

complete subsidy implies that the cost of health insurance coverage was increasing more rapidly 

than inflation during this period. The partial subsidy program, however, was affected by the 

budget cuts, as can be seen by the reduction in the mean subsidy in 2005, relative to 2004. 

Subsequent increases in the level of subsidy and eligibility thresholds after 2005 were the result 

of the newly incumbent socialist party, and an easing of the deficit reduction plan from 2008 

onwards following a sustained budget surplus from 2007. The reduction in subsidies was also 

accompanied by lower rates of enrolment in the partial subsidy program. Participation continued 

to fall in subsequent years despite mean inflation adjusted subsidies having returned to 2003 

levels by 2011 and health insurance premiums rising faster than overall inflation. 

II.C. Trends in Population Mortality 
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In order to explore the potential association between changes in health insurance subsidy 

policies and mortality, we present data on all-cause as well as cause-specific mortality trends for 

Vaud compared to two bordering French regions (Franche-Comté and Rhône Alpes) (see panel B 

of Figure II and Figure III). France relies on a stable and comprehensive social health insurance 

and health care coverage system paid through taxation; currently and over the period covered by 

our analysis, coverage is universal and compulsory, is provided to all residents by 

noncompetitive statutory health insurance funds , and experienced no major policy changes 

between 1997 and 2011 (Mossialos, Wenzl, Osborn, & Anderson, 2015). Mortality data were 

obtained from the Swiss Office of Federal Statistics for Switzerland and from Eurostat for 

France. 

Panel B of Figure II graphs the trend in the relative risk for all-cause (crude) mortality for 

Vaud compared to Franche-Comté and Rhône-Alpes. Mortality trends between the two regions 

moved broadly in parallel in the late 1990s and early 2000s, with Vaud converging towards the 

lower French mortality rate, which suggests the two regions were subject to similar influences on 

mortality. Relative mortality risk was 10.3% [95% CI: 7.3 - 13.4%] higher in canton Vaud in 

1997, but declined significantly to 3.9% [95% CI: 1 - 6.9%] by 2005. However, at the same time 

as the subsidy cut and the decline in participation in the partial subsidy program, the gap between 

the French and Vaud mortality rates widens substantially. Between 2005 and 2006 relative 

mortality risk for all causes increased by 6.1 percentage points [95% CI: 1.8 - 10.4] to a relative 

mortality risk of 10.1% [95% CI: 7.9 – 13.2%] and in 2007 relative mortality risk was 8.2% 

[95% CI: 5.2 – 11.3%] higher in canton Vaud compared to France. From 2008 there were 

increases in the eligibility thresholds for the subsidy (extensive margin) as well as the maximum 

subsidy threshold and level (intensive margin). By the end of the decade there was no significant 
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difference in mortality risk between France and canton Vaud, possibly reflecting the expansion 

of subsidy program. 

Looking at specific causes of death, Figure III plots the ratio of relative risks in mortality 

between Vaud and the French regions overtime indexed to baseline risk levels in the year 1997. 

It indicates that these mortality differentials arose for causes of death that are likely to be 

responsive in the short term to income shocks: suicides, cardiac, digestive causes of death (for 

instance alcoholic and drug induced liver failure), and maternal and infant mortality all increased 

markedly in the 2005-2007 period, relative to the rates in France and compared to the prior trend. 

The effect on suicides, mental and maternal health is a consistent finding in the literature on the 

impact of economic hardship on health, and indebtedness has been associated with higher 

mortality, worse physical health and health behaviors such as alcohol and substance abuse 

(Evans & Garthwaite, 2014 demonstrate that positive income shocks improve maternal health; 

see also Stuckler, Reeves, Karanikolos, & McKee, 2015; Turunen & Hiilamo, 2014).  

III. Data 

Our data come from the Système d’enregistrement des subsides aux primes d’assurance 

maladie (SESAM), a database maintained by the OVAM. These data record the amount and type 

of subsidy received by individuals; the insurer and deductible chosen; the monthly premium; 

demographic information; household composition; income; geographic location; and reason for 

and date of subsidy termination (including due to death). Individuals are continually added to the 

SESAM, but are removed at the end of the year if they are ineligible for a subsidy in the 

subsequent year (due to income growth, leaving the canton, death, etc.). As a result we “carried-

back” data on individuals who joined the SESAM database later in the year to January in each 
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year12, since Swiss law prevents individuals from altering insurance contract type (level of 

deductible, managed care) during the year barring exceptional circumstances (roughly 0.1% of 

the sample switches any contract terms between January and December).  

The fact that the SESAM removes ineligible individuals at the end of the year also 

implies that the longest follow-up period for mortality that we reliably observe is eleven months, 

as a result we constructed several indicators for mortality, but our main results use eleven month 

mortality (other durations we look at include 1 year, and 23, 35, and 47 months). 

 We inflated all monetary values to 2011 using the GDP deflator for Switzerland. In order 

to ensure that our sample was as consistent as possible over time, we restricted our main sample 

to individuals with income low enough to qualify for a subsidy in any year (30,864 CHF for 

people living alone, 46,231 CHF if living with other individuals)13. Finally we excluded anyone 

under the age of 26 because individuals who are 26 or older all face the same insurance 

premiums and subsidy rules, conditional on region and household composition, and mortality is a 

rare event for younger individuals.   

IV. Estimation of the Effect of Subsidies on Mortality 

 In order to estimate the causal effect of health insurance subsidies on mortality, we must 

address three main threats to identification. First, the subsidies are likely to be endogenous since 

the subsidies are a function of income and wealth which are likely to be lower for individuals in 

worse health (Frijters, Haisken-DeNew, & Shields, 2005; Poterba, Venti, & Wise, 2010). 

Second, the subsidy rules may be correlated with other policies or events within the canton that 

may have influenced mortality. Third, sample attrition may have been associated with changes in 

                                                 
12 We test for any bias from including these individuals in our specification checks. 
13 As a specification check we also estimated our models on the sample of individuals who are eligible for a subsidy 

based on the current year’s rules, rather than the most restrictive income thresholds. 
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the basis for subsidy eligibility determination and allocation rules. Hence changes in the rate of 

attrition could potentially bias our results if unobserved characteristics of individuals who 

dropped out from the sample were associated with mortality risk and changes in subsidy. 

We address the first two issues with two different estimation approaches: 1) an 

instrumental variables strategy (IV); and 2) a differences-in-differences strategy (DID). To 

handle sample attrition we exploit the panel structure and long follow up period to minimize data 

loss and assess the robustness of our results to excluding attritters. 

IV.A. Instrumental Variables Estimates 

For our main IV analyses we restrict the sample to individuals enrolled in the partial 

subsidy program in January (or the first observed month) of a given year. To measure the effect 

of subsidy on mortality we estimate the following regression: 

(2) 𝐸[𝑀𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦𝑖𝑔𝑡|𝑋, 𝑆𝑢𝑏𝑠𝑖𝑑𝑦𝑖𝑔𝑡, 𝑌𝑒𝑎𝑟𝑡] = 𝑓(𝛽0 + 𝛽1𝑆𝑢𝑏𝑠𝑖𝑑𝑦𝑖𝑔𝑡 + 𝛽2𝑋𝑖𝑔𝑡 + 𝛽3𝑌𝑒𝑎𝑟𝑡) 

Where i indexes the individual, 𝑔 is the individual’s subsidy group, t is the year, 𝑆𝑢𝑏𝑠𝑖𝑑𝑦𝑖𝑔𝑡 is 

the subsidy received by the individual in the first month of the year, 𝑋𝑖𝑔𝑡 is a vector of controls 

to be discussed below, 𝑌𝑒𝑎𝑟𝑡 is a vector of year dummies, 𝑀𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦𝑖𝑔𝑡 is an indicator for dying 

in year t, and 𝑓 is either the identity (the linear probability model) or the standard normal 

cumulative distribution function (probit). 

 OLS and probit estimates of 𝛽1 in equation (2) will be biased upwards because worse 

health implies both a higher mortality probability and higher subsidies since income (and wealth) 

are lower for individuals in worse health. Therefore we estimate (2) using instrumental variables 

with instruments that are derived from plausibly exogenous changes in subsidy rules. Our first 

instrument is the change in the maximum allowed subsidy based on an individual’s current 

characteristics and the current and previous period’s subsidy rules (i.e. ζ(yt, Rgt,t) −
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ζ( yt, Rgt,t−1 )). The change in subsidy rule instrument captures the shift in the maximum allowed 

is correlated with the subsidy received by individual 𝑖 in 𝑡 but does not depend on the possible 

change in income between 𝑡 − 1 and 𝑡 which can be related to varying health status over time. 

This instrument identifies 𝛽1 if it is: 1) correlated with the subsidy; 2) only affects mortality 

through its effect on the subsidy; and 3) is monotonic—that is the effect of the change in the 

subsidy rule on the subsidy is always of the same sign. The validity of the first assumption can 

be assessed from the first stage regression results, which we present in Appendix Table S3. For 

the second assumption we argue for the exclusion restriction based on the nature of the subsidy 

rule changes, which we discussed in section IIB and we check the robustness of our results to 

including additional income-year-specific trends.  

However, the change in the subsidy rule does not have a monotonic effect on the 

subsidy—the non-linearity in the subsidy rule implies that the same change in the subsidy rule 

may map to two different subsidy levels (see Appendix Figure S1). Two individuals with 

different incomes in period 𝑡 may experience the same change in subsidy as measured by the 

first instrument ζ(yt, Rgt,t) − ζ( yt, Rgt,t−1 ); nevertheless their subsidy according to the rule in 

𝑡 − 1, 𝜁(𝑦𝑡, Rgt,t−1 ), can be significantly different because of differences in incomes 𝑦𝑡 Without 

monotonicity, the instrumental variables coefficient on the subsidy does not identify a causal 

effect. Therefore, we also employ a second instrument, the lagged maximum allowed subsidy for 

each individual based on their current period characteristics and the previous period’s subsidy 

rules (i.e. ζ(yt, Rgt,t−1.)). The second instrument is there to pick up the effect of changes in the 

shape of the maximum allowed subsidy rule, which is a non-linear function of income, between 

two consecutive periods (we obtain similar, albeit larger, results using the subsidy rule in effect 

for any year between 2002 and 2011 as our second instrument). Conditional on the lagged 
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subsidy rule, the change in the allowed subsidy has a monotonic effect on the subsidy, hence the 

coefficient on the subsidy has a causal interpretation when we include both the change in the 

subsidy rule and the lagged subsidy rule as instruments. We include quadratic terms in both of 

our instruments because the reduced form relationship between our instruments and mortality 

exhibited non-linear effects of the instruments. Because we do not have the subsidy rules for 

2001, our IV sample begins in 2003. 

For the second threat to identification discussed in the previous section—that the subsidy 

is correlated with other policies or events (unobserved variables) that affect mortality—we note 

that in order for another event to bias our results the event must be correlated with: i) mortality; 

ii) the lagged subsidy and the change in the subsidy rule; and iii) income for only a subset of 

years. Any policy correlated with income for all years will be absorbed by our income controls 

and the year specific effects, which capture any health shocks with a uniform impact amongst 

lower income individuals. For example, an outbreak of disease in the canton in a single year will 

yield an upward (downward) bias to our estimates only if: i) the disease causes a non-trivial 

number of deaths; ii) the disease causes greater mortality in those years with positive (negative) 

subsidy shocks; and iii) disease-specific mortality is negatively correlated with income. 

However, by including additional year-by-income controls we can reduce the probability that a 

confounding event will bias our estimates by eliminating the correlation between the mortality 

effects of the confounder with income, which we explore as a robustness check (see section 

V.C). We also control for covariates that are correlated with mortality (a cubic polynomial in 

age, gender, and their interactions) and the determinants of the subsidy (a quadratic polynomial 

in income, subsidy group membership, and an interaction between income and subsidy group 

membership) along with year and premium region fixed effects. The other validity criterion for 
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the instrumental variables, that they directly and strongly affect subsidy levels and only affect 

mortality through subsidies, is more straightforward to justify.   

As a falsification test, we also used the age-gender-year matched mortality probability 

from the two neighboring French provinces as the dependent variable; if our estimates of the 

effect of subsidies are due to common health shocks across the region, then using matched age 

and gender mortality rates from the neighboring French regions should yield comparable 

estimates of 𝛽1 to what we find using the actual mortality dependent variable.  

V.B. Difference-in-Differences Estimates 

 Our second identification strategy uses a difference-in-differences model to deal with the 

correlation between income/wealth and health by comparing the change in average mortality for 

the partially subsidized group relative to a comparison group of individuals who received 

complete insurance subsidies (Lee & Kang, 2006). The significant drop in partial subsidies 

following the implementation of the budget deficit reduction plan in 2005 provides us with a 

natural experiment to test the effect of subsidy changes on mortality for individuals who received 

partial subsidies, before and after the changes in the subsidy rules.  

We used completely subsidized individuals as a comparison group as their subsidy was 

indexed to the trend in average insurance premiums that corresponded to changes in the cost of 

insurance, whereas average subsidy levels in the partial subsidy (treatment) group fluctuated 

over time due to political decisions and not just from changes in individual circumstances. Since 

there were significant differences in mortality and observable characteristics between our 

treatment and comparison groups, we used coarsened exact matching (Iacus et al., 2012) on 

deciles of age and income and exact matching on year, household type, gender, and commune of 

residence to weight individuals in the complete subsidy comparison group in order to produce 

comparable samples in each time period.  
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This approach deals with confounding from other policy changes that are correlated with 

income/wealth as the matched DID estimation uses a comparison group of similar individuals in 

the same canton exposed to the same unobserved confounding factors over time. In this case the 

identifying assumption is that, after matching, unobservable differences between individuals in 

each group are fixed over time (so they are absorbed in the group indicator) and that the trend in 

mortality observed in the comparison group reflects that of our treated group had their relative 

subsidy levels remained unchanged.  

Using the same notation as in (2), we estimated the following equation: 

(3) 𝑀𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦𝑖𝑔𝑡 = 𝛿0 + 𝛿1𝑃𝑎𝑟𝑡𝑖𝑎𝑙𝑆𝑢𝑏𝑠𝑖𝑑𝑦𝑔 + 𝛿2𝑌𝑒𝑎𝑟𝑡 + 𝛿3𝑌𝑒𝑎𝑟𝑡 × 𝑃𝑎𝑟𝑡𝑖𝑎𝑙𝑆𝑢𝑏𝑠𝑖𝑑𝑦𝑔 +

                                      𝛿4𝑋𝑖𝑔𝑡 + 𝜖𝑖𝑡
2  

Where g is the group (=1 for the partial subsidy group) and 𝑃𝑎𝑟𝑡𝑖𝑎𝑙𝑆𝑢𝑏𝑠𝑖𝑑𝑦𝑔 is a dummy 

variable for belonging to the partial subsidy group. 𝛿2 is a vector of year coefficients, which 

captures baseline trends in mortality in the complete subsidy group, while 𝛿3 is the vector of 

coefficients that we present in the figures as the year-specific difference that arises from 

belonging to the partial, rather than complete, subsidy group. We also present results from a 

more restricted specification which groups years into the time periods 2002-2004, 2005-2007, 

and 2008-2011 (2002-2004 is the omitted reference group) based on significant changes in the 

partial subsidy program rules. In the matched sample regression analysis we controlled for age, 

gender, household income, an interaction between gender and age and an interaction between 

subsidy group and income, the age-gender-year matched French mortality probability, and 

premium rating region and year fixed effects.  

V.C. Sample Attrition 

The third threat to identification is the switching between the two subsidy programs and 
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attrition from the partial subsidy sample. Appendix Table S2 documents the pattern of annual 

switching and attrition by type along with associated mortality for the partial subsidy population. 

In any given year, roughly 5% of people who start the year in the partial subsidy program will 

receive the complete subsidy in at least one month of the year, while 8% of those who start the 

year in the complete subsidy program will spend some time in the partial subsidy program. 

Differential selection into the partial or complete subsidy programs over time associated with 

changes in the rules may introduce bias. Relatively sicker individuals switched from the partial 

to complete subsidies as indicated by their higher observed mortality rate, which may lead to 

upward bias (less negative estimates) of the subsidy effect. To account for within year switching 

we adopted an intention to treat framework (ITT) with individuals assigned to their original 

subsidy program at the start of the year. The ITT estimates can be biased upwards from zero with 

under-estimates of any negative subsidy effect if individuals who switched to the complete 

subsidy program experienced lower mortality risk than if they had remained in the partial 

subsidy program. We also test the robustness of our results to between year switching by 

explicitly modeling selection into the complete or partial subsidy programs in each year to 

account using a Heckman sample selection correction model. 

Attrition from the sample was primarily due to individuals becoming ineligible for inclusion 

in the partial subsidy sample due to their income exceeding the eligibility restrictions imposed 

for consistency of the sample over time (30,864 CHF for people living alone, 46,231 CHF if 

living with other individuals). On average 15% of partially subsidized individuals were ineligible 

for inclusion the subsequent year. The most significant threat to the validity of our results arises 

from attrition due to an unusually large number (25%) of people who became ineligible in 2005, 

but were in our sample in 2004, which coincided with the large reduction in partial subsidies.  



 

 

20 

 

 

This increased rate of attrition from the sample could bias our results if unobserved 

characteristics of individuals who dropped out from the sample were associated with mortality 

risk. We could observe these individuals for an additional eleven months and hence their 

mortality risk. Individuals who exited the sample because they became ineligible were 

systematically healthier than those who remained in the sample as indicated by their lower 

mortality risk. However compared to the mortality rates of ineligible individuals in other years, 

the attrition at the end of 2004 was actually associated with a somewhat higher mortality risk for 

ineligible individuals. As a result, our estimates may be biased upwards from zero due to the 

excess attrition in 2004/5. We test the robustness of our results to including or excluding these 

individuals. Note that individuals who exited the sample due to incomes exceeding the eligibility 

threshold are replaced by individuals newly eligible for the subsidy who have similarly low 

mortality risk. There was a trend over time reducing the number of partial subsidy individuals in 

our sample due to increasing incomes.  

In addition to individuals exiting the sample due to financial ineligibility or by switching 

to the complete subsidy, there are 11,000 observations in total that are missing in the subsequent 

year (around 2% per year). Of these 11,000 observations, we are able to infer that almost 3,000 

of them are alive because they subsequently re-enter our sample. For these individuals, however, 

we do not know their income when they were not subsidized, which is required to construct an 

instrument for the subsidy that an individual receives. To resolve this problem, we imputed 

income either using income from another year that used the same tax return or by carrying 

forward the previous inflation-adjusted income (we refer to this sample as the “lagged income 

sample”). We also estimated models using the first observed income level for all individuals in 

the SESAM data to construct our instrument (referred to as the “first observed sample” below). 
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V. Results 

Summary statistics on partial and complete sample and their matched then re-weighted 

version show that (see Table I): 1) individuals in the partial subsidy program typically received 

lower subsidies than individuals in the complete cohort, reflecting the fact that partial subsidies 

were not intended to track the cost of health insurance in the canton; 2) individuals in the 

partially subsidized cohort also chose plans with higher deductibles and lower insurance 

premiums than did individuals in the complete subsidy, which provides an indication that the 

complete subsidy program was successful in inducing beneficiaries to choose more generous 

insurance coverage. Individuals with partial subsidies were also generally younger and had 

higher income than did individuals in the complete subsidy, reflecting the nature of eligibility for 

the complete subsidy; 3) lastly, the mortality rates were significantly higher among the 

completely subsidized, indicating that they were sicker, even after matching. However, the 

individuals who were not matched in the complete cohort were generally sicker than the average 

matched individual implying the matching produced more comparable populations. 

V.A. Instrumental Variables Estimates  

 The OLS regression of mortality on the subsidy suggests that higher subsidies are 

correlated with increased mortality (see panel A of Figure IV), a hypothesis that is born out in 

the IV probit and OLS estimates (in Table II.)14 The IV estimates demonstrate instead that a 

100CHF reduction in the monthly subsidy (which is a scale that we observe in our data) 

increases the probability of dying over the subsequent 11 months by 0.16 to 0.20 percentage 

                                                 
14 This result is somewhat sensitive to specification; when we include a broader sample of individuals the OLS 

coefficient on the subsidy decreases to 0.00155 (SE=0.00196) using all individuals who are income eligible for a 

subsidy using the rules in effect for that year; when we also include individuals with data from 2002 (for whom we 

do not have lagged subsidy rules), the point estimate increases to 0.00243 (SE=0.00178). 
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points (or 22% to 27%) for the linear and probit IV estimates respectively (see columns 2 and 4 

of Table II.) 

 The implied elasticity of mortality with respect to the monthly subsidy is -0.34 to -0.43 (see 

Appendix Table S3 for complete Probit, IV-Probit, OLS, and IV results). 

The graphical representation of the “first-stage” of the instrumental variables regression 

using the change and the lagged subsidy instruments, respectively, demonstrate that our 

instruments affect the actual subsidy received by individuals (in panels B and C of Figure IV, see 

also Appendix Table S3 for first-stage regression estimates; the F-statistic on our instruments 

exceeds 10,000, indicating the instruments are ‘strong’(Angrist & Pischke, 2008; Staiger & 

Stock, 1997)). Panels D and E of Figure IV also show that the instruments increase mortality, 

implying that individuals who experienced a decrease in the monthly subsidy due to changes in 

the subsidy rule were more likely to die in the remaining eleven months of the year.  In addition, 

in both cases the association with the residuals of the instrument, after “partialling” out the 

controls, is non-linear, justifying our inclusion of quadratic terms in our instruments.  

As a robustness test, in the final two columns in Table II we use the age-gender-year 

matched mortality rate from Franche-Comté and Rhône-Alpes as a measure of mortality risk. If 

our IV estimates were due to changes in the overall burden of disease in the area, then the 

coefficient on the subsidy should be comparable between the French mortality rate and actual 

mortality regressions. However, not only do the point estimates differ in size by an order of 

magnitude, but the Franche-Comté and Rhône-Alpes  estimates are of the opposite sign—if 

anything, individuals who receive a higher subsidy due to these policy changes would be at a 

greater risk of mortality, not a reduced risk! 
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 The instrumental variable estimates provide the local average treatment effect for a 

specific subgroup of the population whose level of subsidy would be affected by the change in 

the subsidy rules. While we cannot identify individuals who are affected by the instrument, we 

can characterize these individuals statistically.15 Appendix Table S4 presents the characteristics 

of these “compliers”. Broadly speaking, compliers for both instruments were poorer than the 

median individual in the data, had a higher mortality risk (based on the age-gender-year matched 

French mortality rate), and paid higher premiums for their insurance coverage. However, 

compliers with the change in subsidy instrument generally purchased cheaper insurance policies, 

measured by the gross premium, but were less likely to purchase a policy with a high deductible, 

while compliers to the lagged subsidy instrument exhibited the opposite behavior. 

V.B. Difference in Differences Estimates 

 Figure V presents the difference-in-differences results graphically. Panels A and B 

demonstrate the significant variability over time in the difference in the subsidy received by the 

partial subsidy group relative to the complete subsidy group, after matching. Complete subsidies 

increased between 2002 and 2011, reflecting the rise in health insurance costs above indexed 

price inflation in the canton. Relative to the complete subsidy group, the average subsidy in the 

partial subsidy group was 79 CHF lower in the period 2005-7 than in 2002-4. By 2008-11, the 

                                                 
15 For a binary instrument and binary characteristic, the probability that an individual has the binary characteristic x 

given that she is a complier—that is that their subsidy increases because of the instrument—can be written as: 

Pr(𝑥 = 1|𝑆1 > 𝑆0) =
Pr (𝑥 = 1, 𝑆1 > 𝑆0)

Pr (𝑆1 > 𝑆0)
=
Pr (𝑆1 > 𝑆0|𝑥 = 1)

Pr (𝑆1 > 𝑆0)
Pr (𝑥 = 1) =

E (𝑆1 > 𝑆0|𝑥 = 1)

E (𝑆1 > 𝑆0)
Pr (𝑥 = 1) 

Where 𝑆1 > 𝑆0 denotes individuals whose actual subsidy increases because of receiving treatment and 𝑥 is a bionary 

characteristic.. The first and second equalities follow from an application of Bayes’ Rule, while the third equality 

reflects the idea that for a binary treatment the probability of complying equals the expectation of complying, which 

is the first-stage regression coefficient. Therefore, the final term is the ratio of the first stage regression coefficient 

for people with 𝑥 = 1 to the sample average first stage regression coefficient multiplied by the probability of the 

characteristic. We estimate this model using binary instruments and treatments defined as being above or below the 

median value of the change in or lagged maximum allowed subsidy (instruments) and the median subsidy. All 

estimates also partial out our control variables before estimating the first stage regressions. See Angrist, Lavy, & 

 Schlosser, 2005 and Angrist & Pischke ,2008  for additional details. 
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gap in subsidies between the partial and complete subsidy groups had narrowed so that average 

subsidies were 39.5 CHF lower per month compared to 2002-4. Panel C indicates that 

individuals who received a complete subsidy during the year were more likely to die than 

individuals who did not. However, over time the difference in mortality rates narrowed (panel 

D).  Panels E and F replicate the previous analyses using the unmatched sample. 

 Table III provides the point estimates corresponding to the pooled analyses in panels B, 

D, E, and F in Figure V. Between 2005-7 and 2002-4 mortality in the partially subsidized group 

increased significantly by 0.30 percentage points (34% increase) relative to individuals in the 

complete subsidy group, and increased further to 0.34 (38% increase) percentage points between 

2008 and 2011 compared to 2002-3. Unmatched estimates were slightly larger and also 

statistically significant. Using the interaction between program membership and year dummies as 

instruments yields an implied subsidy effect of -0.41 percentage points for a 100CHF increase in 

subsidy (45.5% reduction) which is more than twice as large as our IV estimates in the partial 

subsidy group. 

V.C. Robustness Checks 

We report results for a number of alternative model specifications in the appendix. IV 

models with non-linear controls for age, income and interactions with gender and subsidy group 

to accommodate the negative correlation between health status and income had no effects on our 

point estimates, but reduced precision, as did excluding the lagged maximum allowed subsidy 

(Appendix Table S5). Estimates were robust to including commune-by-year fixed effects as well 

as year by income interactions, suggesting the assumption that changes in the subsidy rule were 

independent of other temporal changes influencing mortality holds. Accounting for selection into 
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the partial rather than complete subsidy group using Heckman sample selection correction, 

provides identical results (Appendix Table S6).  

Attrition bias could explain our results if attrition was negatively correlated with subsidy 

levels and individuals who attrit were significantly healthier even after conditioning on 

observable characteristics and were not replaced in the sample by individuals with similar 

mortality risks in later years. Table S5 column 2 shows estimates from including all individuals 

above our income eligibility threshold (i.e. eligible given current year rules). The estimates are 

still negative and significant, but smaller than for the more restricted sample, which is consistent 

with the fact that ineligible individuals were wealthier and healthier.  Table IV presents 

variations on our IV and DID estimates using different subsamples to address the potential 

confounding effect of attrition on our estimates. Column (1) repeats our base case linear 

specifications; column (2) drops individuals who attrited in 2005; columns (3) and (4) split the 

sample into a before 2005 and after 2005 subsamples; and column (5) drops anyone who ever 

attrits from the sample. Across all five specifications the IV and DID results are quite similar, 

with somewhat larger estimates in columns (3) and (5); the latter may be a reflection that 

individuals who never attrit are in consistently worse health. We have also estimated the model 

with the subsidy interacted with year (Figure VI), which demonstrates that the effect of the 

subsidy on mortality appears in all years in our sample and does not depend only on variation in 

2005—which is the year with significant attrition. The consistency of the cross-sectional IV 

estimates over time and the fact that dropping individuals who attrit leaves our results unchanged 

suggests that changes in the composition of the partial subsidy group over time is unlikely to be 

influencing our findings.  
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The duration in which individuals are observed in the sample may be associated with 

health status and changes in the subsidy rule. Hence, in columns (15)-(17) of appendix Table S5 

we restricted the sample to individuals who have been in the database for one, two, or three years 

only, and weighted each individual by the inverse of the number of years that they are in the 

data, so that each individual contributes the same weight to the sample. In all cases, our main 

results persist, although our results are no longer statistically significant in some specifications.  

As previously explained, we dealt with missing incomes for individuals who attrited, but 

were found alive in the SESAM and hence were “filled-in” the samples, by using two methods, 

denoted as the ‘carry-forward’ sample and ‘first-observed’ sample. Appendix Table S7 reports 

results using the ‘carry-forward’ sample, in which we assign missing income data using the last 

observed income, and the ‘first-observed’ sample, in which we use the first observation for each 

individual to construct our instrument. With one exception, all analyses using these two 

alternative samples are comparable in size and statistical significance to our main specifications. 

The exception arises when using the first observed income, where the IV-LPM model yields a 

smaller and non-significant estimate of a 0.09 percentage point increase in mortality following a 

100CHF reduction in the subsidy. 

VI. Mechanisms 

We next investigate how subsidies affect mortality. We hypothesize two mechanisms by 

which subsidies affect mortality—either by affecting the choice of insurance contract and the 

expected year-end price of medical care (Aron-Dine, Einav, & Finkelstein, 2013; Keeler, 

Newhouse, & Phelps, 1977) or by affecting the net insurance premium, which affects the 

consumption of goods and services. First, we test if subsidies affect insurance contract 

characteristics (Table V). Second, we explore if the effect of subsidies on mortality masks 
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heterogeneity across individuals, focusing mainly on differences between income groups and 

health risk types as indicated by prior deductible choice (see Table VI). Third, we investigate 

heterogeneous effects of the subsidy on the choice of insurance contract across income groups as 

well as prior deductible choice (see Table VII). 

 The decision making process we have in mind is in the spirit of Cardon and Hendel 

(2001), who model the decision to take up health insurance as a two-stage problem. In the first 

stage, the consumer chooses the insurance policy that yields the highest expected utility over a 

composite good and health. In the second stage, after the uncertain health state is realized, the 

individual chooses consumption of health care and all other goods. The choice of a policy in the 

first stage is essentially the choice of the budget set for the second stage. Disposable income 

determines the feasible set of contracts available for purchase. 

The subsidy program influences the choice of policy in the first stage by altering the 

allowed budget sets. An increase in the maximum allowed subsidy in the partial subsidy program 

can be used to purchase a more generous insurance contract in the first stage. Given preferences 

and risk type, some or the entire subsidy increase could be used to buy a lower deductible but 

otherwise identical plan, which would reduce the out of pocket cost of healthcare and increase 

financial protection in case of a health shock, or to switch to a more expensive and higher quality 

insurer.16 Lower price of medical care (or better quality of insurer) could increase consumption 

of timely and effective medical care in the second stage with a protective effect on health, as 

                                                 
16 Managed care plans are available at lower premiums in the Swiss market. These plans offer the standard 

mandatory benefits but are less generous on other margins such as choice of provider and accessibility and range of 

services. Standard basic health insurance plans (not managed care plans) are available at different gross premiums 

depending on the insurer. Cheaper plans may result in a lower quality of service, such as delays in reimbursement as 

well as greater restrictions on treatment possibilities. Finally individuals could default on their premium payments, 

which could leave them liable for costs or prevent timely access to care. 
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opposed to inefficient consumption of medical care due to ex post moral hazard (see Nyman, 

2003). 

For those who keep the current choice of contract, the subsidy can be used entirely to 

lower the net premium with consequences on overall consumption decisions in the second stage. 

A reduction in the net premium generates disposable income that may improve health outcomes 

if the individual was previously unable to purchase health-improving goods and services (e.g. 

healthier food, household energy, leisure activities etc.), or to pay the out of pocket costs 

associated with health care services. However, not all of the incremental consumption 

opportunities will improve health, since individuals may also be more likely to buy health-

reducing goods, like cigarettes and alcohol, as a result of the enlarged budget set.  

Table V demonstrates that subsidies affect the characteristics of insurance contracts. A 

100 CHF decrease in the subsidy results in a decrease in the gross insurance premium of 2.6 

francs per month. However, the main impact of a subsidy decrease is to increase the net premium 

paid by the individual and the coefficient on the subsidy is indistinguishable from -1. In the 

difference-in-differences analysis, we find that the 2005-2007 and 2008-2011 periods were 

marked by significantly higher deductibles, lower gross insurance premiums, but higher net 

insurance premiums. 

The individual’s choice of insurance contract will reflect her health risk type, and 

preferences, given the potential set of contracts that she may choose from as determined by her 

budget. Our dataset lacks direct information on risk type/health state and preferences, while we 

can control for a measure of income and wealth. However, motivated by evidence of adverse 

selection in the literature that predicts that lower deductible plans are purchased by sicker 

individuals we use lagged deductibles as a proxy for health state (Akerlof, 1970; Rothschild & 
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Stiglitz, 1976; Cardon & Hendel, 2001; Trottmann, Zweifel, & Beck, 2012). In Switzerland 

when choosing a contract an individual faces a limited range of available deductible options. 

Someone who is very healthy cannot purchase a contract with a deductible higher than 2500 

CHF per year even if she wanted to. Conversely, someone who is in very bad health state cannot 

purchase a deductible lower than 230 (until 2004) or 300 CHF per year17.   

Table VI presents results for the regression of instrumented subsidy on mortality with a 

full set of lagged deductible fixed effects, which slightly reduces our sample size since 

individuals must have been included in the SESAM for at least one month in the prior year. We 

group the lagged deductible into ranges of 230-300CHF, 400-600 CHF, 1000-1500 CHF, and 

2000-2500 CHF, based on the number of people with each deductible levels and rules governing 

how deductibles were reassigned in 2004 and 2005 following a reform of the set of allowed 

deductibles in Switzerland.  Column (1) replicates our finding in Table II that reductions in 

subsidies significantly increase mortality, even after conditioning on the lagged deductible. We 

also find that individuals who chose higher deductibles last year are, on average, less likely to 

die, all else equal.  

Interacting the subsidy with the lagged deductible (column 2) indicates that there is 

significant heterogeneity in the effect of the subsidy on mortality (joint p-value <0.001). 

Surprisingly, we find that the effect of subsidies on mortality is significantly greater for 

individuals with higher lagged deductibles. For example, a 100 CHF reduction in the subsidy 

increases the probability of dying by an additional 0.0016 percentage points for individuals who 

                                                 
17 OLS regressions for the deductible or net insurance premium indicate that insurance contracts are adversely 

selected (not shown), which is consistent with individuals making plan choices based on their expected health 

outcomes and with evidence that individuals who choose lower deductible insurance plans are in worse health 

(Trottmann, Zweifel, & Beck, 2012). 
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chose the highest deductible in the previous year, relative to individuals who chose the lowest 

deductible.  

We elaborate on this finding by stratifying the sample around median lagged income. 

Columns (3) and (5) in Table VI indicate that subsidy reductions increase mortality for lower and 

higher income subsidy-eligible individuals. In both cases, the lagged deductible fixed effects also 

exhibit the expected negative relationship with mortality, so that individuals who chose higher 

deductibles last year were less likely to die this year. Columns (4) and (6) include interactions 

between the lagged deductible and the instrumented subsidy for the two income groups 

respectively. For lower income individuals, we find that those who chose higher deductibles in 

the previous year, relative to individuals who purchased the lowest allowed deductible 

experience a significantly greater increase in mortality risk following a subsidy reduction (a 100 

CHF reduction in the subsidy increases the probability of dying over the next eleven months by 

an additional 0.0021 percentage points). This result does not carry-over to higher income 

individuals, for whom subsidies appear to have a negative effect on mortality, regardless of the 

lagged deductible. Indeed, the coefficient on the subsidy-by-lagged highest deductible interaction 

is positive and insignificant for the high income group and significantly different from the 

comparable estimate for lower income individuals.  

The analysis summarized in Table VII further investigates these potential mechanisms 

and shows the effect of the (instrumented) subsidy on the deductible and net premium of the 

chosen insurance contract.  In the first row of Table VII we see that on average lower subsidies 

increase deductibles (column 1), with a 100 CHF reduction in the monthly subsidy increasing the 

annual deductible by 6.8 CHF, all of which is due to lower income individuals, for whom a 

100CHF reduction in the subsidy increases the deductible by 9.7 CHF, rather than higher income 
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individuals, although the difference between high and low income individuals is not statistically 

significant. As expected, the effect of a subsidy reduction is to increase net insurance premiums 

on average (columns 4, 5, 6). 

The lower panel of Table VII reports results from models that include interactions 

between the subsidy and the lagged deductible. We find that across income levels, individuals 

choosing the lowest deductible contracts in the previous period do not increase deductible levels 

in response to a reduction in subsidy, and the lower 400 to 600 CHF deductible group buys lower 

deductible contracts (or in the case of a subsidy increase, higher deductible levels, enabling them 

to use the subsidy increase to purchase other goods and services). The reverse is true for those in 

the two highest lagged deductible groups, who instead respond to a subsidy reduction by 

increasing their deductible, if possible. 

The change in net premiums is consistent with these findings (see column 4, 5, 6 of Table 

VII). The coefficient is close to -1 for the lowest deductible group and indicates that subsidy 

reductions have an equivalent reduction on the available budget. Both poorer and richer 

individuals with deductibles above 1000 CHF increase their net insurance premium by less in 

response to subsidy cuts, reflecting the increase in their deductible levels as well as switching to 

less expensive insurance contracts.  

The results of Table VI and VII are compatible with the following potential mechanisms. 

First, individuals choosing the lowest deductible plans in the previous year do not switch to 

higher deductible plans following a reduction in subsidies, which suggests that the relationship 

between increased subsidy and reduced mortality for these sick individuals is caused directly by 

a reduction in their disposable income. Obviously, the reduction in income can result in less 

health care (total out of pocket costs could still amount to 1000 CHF per year), but our main 
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observation is that their mortality is not related to a reduction or improvement in their insurance 

coverage.  

The second main finding is about poorer individuals choosing higher deductible plans. 

Table VI shows that these individuals are at greater mortality risk from a subsidy reduction than 

poorer individuals in the lowest deductible plan, but this is not the case for wealthier individuals.  

Subsidy reductions also result in higher deductibles for both rich and poor individuals and 

subsidy increases are used by individuals in the highest deductible plans to “buy down” their 

deductible. We conjecture that poorer individuals who have previously chosen the highest 

deductible plans are sicker or have a greater risk of illness than their richer counterparts, but have 

enrolled in high deductible plans due to liquidity constraint.  Hence these individuals’ mortality 

risk may have been more affected by subsidy cuts reducing health insurance coverage, which 

may have impacted mortality risk through reductions in health care utilization or through income 

loss from illness.  

VII. Discussion and Concluding Remarks 

We provide new evidence on the health effects of subsidies for the purchase of mandatory 

health insurance. We found that reductions in subsidies for lower income individuals increased 

mortality in the next eleven months using both an instrumental variables approach and 

difference-in-difference comparing two distinct subsidy programs. These two different 

techniques, which rely on different assumptions, both indicate that subsidies have significant 

effects on mortality. In addition, contemporaneous population-level evidence indicates that 

mortality rates were elevated for causes of death more amenable to short term income shocks, 

such as suicides and cardiovascular deaths, during the period of the largest subsidy reductions, 
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while other causes such as cancer, that are less likely to be affected by short-run income 

fluctuations were unchanged, relative to neighboring provinces in France. 

The effect of insurance subsidies on mortality is non-trivial: a 100 CHF per month 

increase in the subsidy reduces mortality by 0.16 to 0.20 percentage points over the next eleven 

months. To put this number into context, the implied income elasticity of mortality from our 

estimates is between -5.7 and -7.2, reflecting the IV-Probit and LPM estimates, respectively, 

although the 95% confidence intervals are quite broad for the elasticity estimate. In either case, a 

1% increase in transitory income would reduce mortality by around 6-7%. These estimates are 

large, relative to other estimates of the income elasticity of mortality, although in many cases 

those estimates are the elasticity of mortality with respect to permanent income, while these 

subsidies are transitory in nature and must be (nominally) spent on health insurance. Our 

estimates also relate to a low income population where marginal health improvements are likely 

to be higher.  

Expressed as a cost-effectiveness ratio, the canton is spending 550,000CHF 

(approximately $760,000 PPP 2012) to save at least one statistical life per year. However, the 

welfare benefit of insurance subsidies is likely to be larger than implied by these cost-

effectiveness ratios since these insurance subsidies also reduce financial risk exposure, which 

represents a significant fraction of the welfare benefit of other health insurance programs such as 

Medicare (Finkelstein & McKnight, 2008). 

 Our study has some limitations. The instrumental variables analysis relies on the 

assumption that the change in the subsidy rules only affects mortality through its effect on the 

subsidy. Individual income or other circumstances would be unlikely to change rapidly in 

response to unannounced policy changes, and we also control for income and a secular time 
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trend to capture changes in macro-economic circumstance. The difference-in-differences analysis 

relies on a parallel-trends assumption for comparability between our subsidized populations over 

time. By comparing matched groups, we improve the plausibility of these assumptions, but DID 

estimates may be more sensitive to attrition related to unobserved factors affecting mortality risk. 

We lack direct measures of health status, health care utilization and cause of death at the 

individual level that would have enabled us to better control for risk selection and to further 

explore how subsidy changes are associated with mortality.  

We found that reductions in premium subsidies caused individuals to choose higher 

deductibles and cheaper insurance plans, but still paying higher net premiums. When controlling 

for a proxy of health state, we find that mortality risk was mainly increased for sicker individuals 

who were already enrolled in the lowest possible deductible plans and hence experienced a 

significant increase in their net premium. Since for them deductible choice was unaffected by the 

change in subsidy, it does not seem that increased mortality came from less generous insurance. 

Although we cannot rule out the possibility that these individuals stopped paying for insurance, 

and suffered a suspension in insurance coverage and worse access to health care as a result. A 

recent study by von Wyl and Beck (2015) found that in 2013, 2.8% of individuals in one Swiss 

insurance company across 11 cantons had debt enforcement procedures for unpaid premiums. 

Around 40% consisted of ill, elderly individuals or families with greater than average health care 

expenditures and a higher proportion receiving premium subsidies.  

  However for individuals with lower income who selected higher deductible insurance 

plans it appears that subsidy reductions further increases their mortality risk, and seems to 

suggest that their mortality reduction is due to increased financial protection and/or health care 

consumption, which were previously foregone for budgetary reasons.  



 

 

35 

 

 

We interpret these findings as evidence of an effect of insurance generosity on mortality, 

especially evident for lower income individuals in high deductible plans. This study raises a 

number of policy concerns for the financing of health care and health insurance subsidies, 

particularly as the mechanism of financing health insurance and utilization of health care has 

direct implications on population health. Overall, our analysis stresses the importance of 

allocating adequate health insurance subsidies to sicker individuals so that households’ financial 

protection and health are not adversely affected by rising insurance premiums (Wharam, Ross-

Degnan, & Rosenthal, 2013). More fundamentally, addressing the factors that contribute to the 

highly regressive financing of health insurance and health care in Switzerland (Crivelli & Salari, 

2014) may improve health outcomes for the financially disadvantaged.  
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Figures 

 
Figure I: MORTALITY AND SUBSIDY LEVELS FOR INDIVIDUALS 

LIVING ALONE 
Note: Estimates are local means using an epanechnikov kernel and a 1000 CHF bandwidth. 
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Figure II: SUBSIDY PROGRAM PARTICIPATION AND MEAN 

SUBSIDIES RECEIVED (A) AND ALL-CAUSE MORTALITY PER 10,000 

FOR VAUD AND TWO FRENCH REGIONS (B)  
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Figure III: RELATIVE RISK OF DEATH VAUD AND TWO FRENCH 

REGIONS (FRANCHE-COMTÉ AND RHÔNE-ALPES) 
Vaud is in solid black, French regions are in grey. Mean mortality rate per 10,000 in Canton 

Vaud by cause is: cancer 20.98; cardiac 19.86; respiratory 6.35; cerebrovascular 6.16; digestive 

2.46; suicide 1.68; infectious disease 0.89; and maternal/infant 0.26. 
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FIGURE IV: OLS AND REDUCE FORM ESTIMATES OF THE EFFECT OF INSURANCE SUBSIDIES 

ON MORTALITY 

Each panel plots adjusted residuals from regression of mortality on either the monthly insurance 

subsidy or the change in the monthly subsidy, year fixed effects and the full set of controls used 

in Table II. All analyses use January data only. Dots are located at the mean of the x and y-axis 

variables for bins defined by centiles of the x-axis variable. 
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Figure V: Difference-in-Differences Effect of the Subsidy Program on Subsidies and 

Mortality. 

Panel A is the mean monthly subsidy by year and subsidy program. Panel B plots difference-in-

difference coefficients from a linear regression of the subsidy on year fixed effects, an indicator 

for being in the partial subsidy program, and their interaction in addition to the covariates listed 

in Table I. Panels C and D provide similar estimates for mortality while panels E and F plot 

difference-in-difference estimates for the subsidy and mortality using the unmatched, 

unweighted sample. All analyses use January data only. 
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Figure VI: Effect of Subsidy on Mortality by Year. 

Point estimates are the coefficients on the year-by-subsidy interaction from an IV regression. 

Lines are 95% confidence intervals; gray line is the pooled subsidy coefficient. All analyses use 

January data only. 
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TABLES 

 

Table I: Summary Statistics 

 Partial subsidy Complete subsidy 

 All Matched All Matched 

Monthly Subsidy 156.2±96.4 162.0±97.8 343.4±78.6 339.4±73.2 

Change in Max. Allowed Subsidy 0.6±26.2    

Lagged Max. Allowed Subsidy 165.9±92.9    

Dies 0.007±0.086 0.009±0.093 0.037±0.188 0.017±0.129 

Deductible 670.5±603.1 642.4±595.2 383.6±325.2 421.9±378.9 

Premium 321.6±58.4 332.1±58.7 365.2±45.4 358.0±47.7 

Net premium 154.4±105.3 159.0±108.0 8.9±19.3 9.2±24.1 

Income1 27403±11857 25510±12478 13985±12543 25388±12431 

Age 46.3±16.2 48.6±17.2 60.1±19.5 48.8±17.3 

% Female 0.57±0.50 0.60±0.49 0.61±0.49 0.60±0.49 

% Adult, living with family 0.74±0.44 0.68±0.47 0.37±0.48 0.68±0.47 

# Children age ≤18 1.02±1.14 0.84±1.10 0.32±0.80 0.70±1.02 

Person-years 523321 247774 366441 242379 

Individuals 135490 83141 79685 63004 

Deaths 3864 2185 13457 8481 

Means and standard deviations for individuals in January of each calendar year. Person-years 

refer to the total number of January observations in the data, Individuals counts the number of 

unique individuals in each group, and Deaths is the number of deaths in each group. Matched 

indicates sample of individuals who could be coarsely matched between the two samples. 
1 Income is the revenue determinant, which is an adjusted measure taking into account number of 

children and asset holdings. 

 

Table II: Effect of the Subsidy Program on Mortality 

     Falsification 

 (1) (2) (3) (4) (5) (6) 

 Probit IV Probit OLS IV OLS IV 

Subsidy 0.223 -1.001*** 0.00251 -0.0202*** 0.000916*** 0.00525*** 

 (0.142) (0.331) (0.00218) (0.00688) (0.000238) (0.000993) 

 {0.00345} {-0.0157}     

       

R-squared   0.064 0.063 0.893 0.893 

* p<0.1, ** p<0.05, *** p<0.01 

Sample size is 460738 in each column; dependent variable in columns (1)-(4) is eleven month 

mortality (mean 0.00735) representing 3387 deaths; dependent variable in columns (5) and (6) is 

the average age-gender-year matched mortality rate from Franche-Comté and Rhône-Alpes 

(mean 0.00948). Standard errors clustered on person in parentheses, marginal effect from Probit 

and IV-Probit models in curly brackets. Point estimates and standard errors for OLS and IV 

models and marginal effects for Probit and IV-Probit are multiplied by 1,000. 
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Table III: Difference-in-Difference Results 

 Weighted Unweighted 

 (1) (2) (3) (4) 

 Subsidy 11 Month 

Mortality 

Subsidy 11 Month 

Mortality 

Partial subsidy by     

2005-2007 -78.93*** 0.00300*** -84.80*** 0.00319*** 

 (1.250) (0.00101) (0.439) (0.000796) 

2008-2011 -39.42*** 0.00337*** -49.71*** 0.00451*** 

 (1.146) (0.000918) (0.432) (0.000740) 

     

R-squared 0.642 0.077 0.710 0.087 

Treatment mean 162.0 0.00882 156.2 0.00738 

Control mean 339.4 0.0169 343.4 0.0367 

P-value from F-test 0.000 0.001 0.000 0.000 

     

IV estimation with difference-in-difference instruments 

Subsidy  -0.0403**  -0.0423*** 

  (0.0158)  (0.0126) 

     

R-squared  0.076  0.085 

* p<0.1, ** p<0.05, *** p<0.01 

There are 247774 observations in the matched treatment group, 242377 in the matched control 

group, 523321 in the unmatched treatment group, and 366441 in the unmatched control group. 

Standard errors, clustered on person, in parentheses. 
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Table IV: Robustness checks for attrition bias  
 (1) (2) (3) (4) (5) 

 Base No attrit, 2005 Before 2005 2005 or later Never attrit 

Effect of Subsidy      

IV Probit -0.00100*** -0.00106*** -0.00198*** -0.000961** -0.000840** 

 (0.000331) (0.000346) (0.000766) (0.000382) (0.000374) 

 {-0.0157} {-0.0174} {-0.0319} {-0.0151} {-0.0206} 

      

IV -0.0202*** -0.0213*** -0.0396*** -0.0201** -0.0306** 

 (0.00688) (0.00751) (0.0151) (0.00806) (0.0130) 

      

R-squared 0.063 0.066 0.056 0.066 0.094 

N 460738 419524 122979 337759 248119 

Mean 0.007 0.008 0.007 0.007 0.013 

# Deaths 3387 3252 871 2516 3195 

      

Weighted Difference-in-Differences 

Partial subsidy by      

2005-2007 0.00300*** 0.00353***   0.00453*** 

 (0.00101) (0.00111)   (0.00143) 

2008-2011 0.00337*** 0.00426***   0.00540*** 

 (0.000918) (0.00101)   (0.00128) 

      

R-squared 0.077 0.077   0.082 

Treatment mean 0.00882 0.00922   0.0124 

Control mean 0.0169 0.0182   0.0204 

P-value from F-test 0.001 0.000   0.000 

* p<0.1, ** p<0.05, *** p<0.01 

Standard errors clustered on person in parentheses, average marginal effects in curly brackets. 

Point estimates and standard errors for IV and marginal effects for IV Probit are multiplied by 

1,000. 
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Table V: Effect of Subsidies on Characteristics of Insurance Contracts 
 (1) (2) (3) 

 Deductible Gross Premium Net Premium 

Effect of Subsidy (N=460738) 

OLS -1.600*** 0.152*** -0.233*** 

 (0.0206) (0.00180) (0.00297) 

R-squared 0.141 0.217 0.709 

    

IV -0.0920 0.0260*** -0.992 

 (0.0576) (0.00515) (0.00640) 

    

R-squared 0.124 0.204 0.560 

Mean 695.1 325.8 162.9 

    

Weighted Difference-in-Difference (N=490151) 

Partial subsidy by    

2005-2007 80.52*** -7.961*** 73.01*** 

 (6.060) (0.651) (0.833) 

2008-2011 111.0*** -15.61*** 21.15*** 

 (6.882) (0.700) (0.816) 

    

R-squared 0.149 0.260 0.680 

Mean 533.3 344.9 84.9 

* p<0.1, ** p<0.05, *** p<0.01 

Standard errors clustered on state in parentheses. Null hypothesis for the net premium for the 

effect of the subsidy is -1, rather than 0. 
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Table VI: Heterogeneous Effects of Changes in Subsidy Rules on Mortality by Lagged 

Deductible 
 All Low Income High Income 

 (1) (2) (3) (4) (5) (6) 

Subsidy -0.0228*** -0.0185** -0.0332*** -0.0269*** -0.0496*** -0.0509*** 

 (0.00730) (0.00730) (0.00982) (0.00992) (0.0138) (0.0136) 

-by-400-600CHF 

Lagged Deductible -0.286 -0.771 0.191 -0.0251 -0.635 -2.175** 

 (0.312) (0.731) (0.349) (1.180) (0.515) (0.912) 

-by-1000-1500CHF 

Lagged Deductible -1.352*** 0.103 -1.248*** 0.240 -1.756*** -1.782** 

 (0.248) (0.612) (0.309) (0.990) (0.395) (0.771) 

-by-2000-2500CHF 

Lagged Deductible -2.219*** 0.314 -3.005*** 1.464 -2.103*** -2.376** 

 (0.337) (0.778) (0.414) (1.027) (0.537) (0.985) 

400-600CHF Lagged 

Deductible  0.00319  0.00103  0.0148** 

  (0.00351)  (0.00516)  (0.00652) 

1000-1500CHF 

Lagged Deductible  -0.00897***  -0.00667  0.000226 

  (0.00317)  (0.00449)  (0.00585) 

2000-2500CHF 

Lagged Deductible  -0.0162***  -0.0212***  0.00274 

  (0.00418)  (0.00491)  (0.00793) 

       

R-squared 0.063 0.063 0.083 0.083 0.054 0.054 

Joint p-value of 

subsidy interactions 0.000 0.381 0.000 0.215 0.000 0.052 

Joint p-value of 

lagged deductibles  0.000  0.000  0.040 

* p<0.1, ** p<0.05, *** p<0.01 

Sample in columns (1) and (2) includes 418391 observations, of which 0.007% die; columns (3) 

and (4) includes 209306 observations, of which 0.005% die; and columns (5) and (6) includes 

209085 observations, of which 0.010% die. Standard errors clustered on state in parentheses. 
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Table VII: Heterogeneous Effects on Deductibles and Net Insurance Premiums by Lagged 

Deductible 

 Deductible Net Insurance Premium 

 (1) (2) (3) (4) (5) (6) 

 All Low 

Income 

High 

Income 

All Low 

Income 

High 

Income 

Subsidy -0.0682*** -0.0969** -0.0438 -0.974*** -0.971*** -0.981*** 
 (0.0245) (0.0388) (0.0436) (0.00383) (0.00532) (0.00607) 
       

R-squared 0.738 0.729 0.747 0.851 0.757 0.822 
       

       

Subsidy 0.0216 -0.0281 0.0396 -0.983*** -0.982*** -0.985** 
 (0.0240) (0.0392) (0.0427) (0.00383) (0.00533) (0.00607) 
-by-400-600CHF 

Lagged 

Deductible 0.0429*** 0.0880*** 0.0518*** -0.00762*** 0.00316 -0.00919*** 
 (0.00994) (0.0220) (0.0178) (0.00223) (0.00339) (0.00324) 
-by-1000-

1500CHF 

Lagged 

Deductible -0.261*** -0.172*** -0.312*** 0.0250*** 0.0198*** 0.0132*** 
 (0.0220) (0.0410) (0.0353) (0.00294) (0.00469) (0.00426) 
-by-2000-

2500CHF 

Lagged 

Deductible -0.537*** -0.257** -0.489*** 0.0509*** 0.0418*** 0.0384*** 
 (0.0544) (0.121) (0.0833) (0.00483) (0.00987) (0.00689) 
       

R-squared 0.739 0.730 0.747 0.852 0.757 0.822 
Mean 672.9 649.3 696.5 163.5 108.1 219.0 
Joint p-value of 

subsidy 

interactions 0.000 0.000 0.000 0.000 0.000 0.000 

* p<0.1, ** p<0.05, *** p<0.01 

Dependent variable in columns (1) through (3) is the current year deductible; in columns (4) 

through (6) the current year net insurance premium. All models include lagged deductibles and 

all controls from table 2. Sample in columns (1) and (4) corresponds to sample from columns (1) 

and (2) of table 6; (2) and (5) correspond to columns (3) and (4) of table 6; and (3) and (6) 

correspond to columns (5) and (6) of table 6. Null hypothesis for the main effect of the subsidy 

in columns (4)-(6) is -1, rather than 0. Standard errors clustered on state in parentheses. 
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Figures 

 

A. 

 

B. 

Figure S1: Maximum allowed subsidy and change in maximum allowed subsidy in canton 

Vaud from 2004 through 2006 
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Tables 

Table S1: Changes in the partial-subsidy rule from 2002 to 2011 (age >26) in CHF 
 Year Living alone Living in family 

Lowest subsidy 2002 17 17 

2003 10 10 

2004 10 10 

2005 10 10 

2006 10 10 

2007 10 10 

2008 10 10 

2009 10 10 

2010 10 10 

2011 10 20 

Highest subsidy 2002 245 245 

2003 260 260 

2004 260 260 

2005 225 225 

2006 260 260 

2007 280 280 

2008 290 290 

2009 290 290 

2010 290 290 

2011 290 290 

Revenue threshold below 

which subsidy is at the 

highest level 

2002 16000 22000 

2003 16000 22000 

2004 12000 17000 

2005 10000 15000 

2006 10000 15000 

2007 10000 15000 

2008 12000 17000 

2009 17000 19000 

2010 17000 19000 

2011 17000 19000 

Revenue threshold above 

which no subsidy is allocated 

2002 30000 45000 

2003 30000 45000 

2004 30000 45000 

2005 30000 45000 

2006 30000 45'000 

2007 30000 45000 

2008 32000 46000 

2009 32000 50000 

2010 32500 51000 

2011 32500 65000 

Coefficient of progressivity 2002 1.2 1.2 

2003 1.3 1.3 

2004 1.8 1.8 

2005 2.2 2.2 

2006 2.3 2.3 

2007 2.3 2.3 

2008 2.3 2.3 

2009 2.3 2.3 

2010 2.3 2.3 

2011 2.3 2.3 
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Table S2: Entry into and attrition from partial subsidy program each year 

 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total 

Excl. 

2011 

Continue to next period 47123 51948 41999 43085 39279 37707 36056 35588 34134 45920 412839 366919 

 (0.753) (0.856) (0.675) (0.842) (0.741) (0.761) (0.781) (0.759) (0.763) (0.994) (0.789) (0.769) 

 {0.008} {0.007} {0.008} {0.008} {0.008} {0.008} {0.008} {0.008} {0.007} {0.000} {0.007} {0.007} 

Attrit, not seen again 829 946 1203 1097 990 970 792 691 742  8260 8260 

 (0.013) (0.016) (0.019) (0.021) (0.019) (0.020) (0.017) (0.015) (0.017)  (0.016) (0.017) 

Attrit, found alive 308 458 496 514 297 267 188 187 79  2794 2794 

 (0.005) (0.008) (0.008) (0.010) (0.006) (0.005) (0.004) (0.004) (0.002)  (0.005) (0.006) 

Dies 477 438 433 373 408 375 379 356 331 294 3864 3570 

 (0.008) (0.007) (0.007) (0.007) (0.008) (0.008) (0.008) (0.008) (0.007) (0.006) (0.007) (0.007) 

Switches to complete, eligible 2129 2595 2590 2363 2441 2279 1956 2312 2136  20801 20801 

 (0.034) (0.043) (0.042) (0.046) (0.046) (0.046) (0.042) (0.049) (0.048)  (0.040) (0.044) 

 {0.040} {0.036} {0.021} {0.027} {0.027} {0.030} {0.035} {0.030} {0.031}  {0.031} {0.031} 

Switches to complete, ineligible 296 233 225 261 299 228 212 261 245  2260 2260 

 (0.005) (0.004) (0.004) (0.005) (0.006) (0.005) (0.005) (0.006) (0.005)  (0.004) (0.005) 

 {0.037} {0.034} {0.031} {0.015} {0.033} {0.022} {0.042} {0.023} {0.020}  {0.029} {0.029} 

Ineligible next period 11421 4095 15320 3487 9291 7746 6596 7500 7047  72503 72503 

 (0.182) (0.067) (0.246) (0.068) (0.175) (0.156) (0.143) (0.160) (0.158)  (0.139) (0.152) 

 {0.002} {0.001} {0.003} {0.001} {0.001} {0.001} {0.001} {0.002} {0.002}  {0.002} {0.002} 

Total 62583 60713 62266 51180 53005 49572 46179 46895 44714 46214 523321 477107 

Note: Numbers in parentheses is the column percentage for that group; numbers in curly brackets are the mortality rates in the next 

year for that population. 
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Table S3: Regression Estimates of Mortality (per 1000) and First Stage of Instrumental 

Variables Model 
 (1) (2) (3) (4) (5) 

 Probit IV-Probit OLS IV  

 Mortality Mortality Mortality Mortality Subsidy 

Monthly Subsidy 0.000223 -0.00100*** 0.00251 -0.0202***  

 (0.000142) (0.000331) (0.00218) (0.00688)  

Change in Allowed 

Subsidy 

    1.051*** 

    (0.00683) 

Change in Allowed 

Subsidy^2 

    0.000997*** 

    (0.000122) 

Allowed Subsidy, 

Lagged Rules 

    0.882*** 

    (0.00741) 

Allowed Subsidy^2, 

Lagged Rules 

    0.000180*** 

    (0.0000154) 

Income -0.0000237*** -0.0000207*** -0.000613*** -0.000573*** 0.00297*** 

 (0.00000215) (0.00000229) (0.0000465) (0.0000468) (0.0000474) 

Income^2 2.94e-10*** -7.38e-11 2.90e-09*** -3.46e-09* -5.13e-08*** 
 (7.73e-11) (1.18e-10) (9.04e-10) (1.96e-09) (1.63e-09) 

Live with Others -0.245*** -0.323*** -10.25*** -11.50*** -15.64*** 

 (0.0521) (0.0569) (0.901) (0.975) (1.124) 

Live with Others-by-

Income 

0.00000642*** 0.0000148*** 0.000415*** 0.000561*** 0.000399*** 

(0.00000231) (0.00000310) (0.0000440) (0.0000608) (0.0000583) 

Female -0.0564 -0.0752 32.08** 32.07** -1.486 

 (0.661) (0.660) (13.94) (13.94) (5.292) 

Age 0.0639*** 0.0659*** 12.30*** 12.33*** 1.104*** 

 (0.0240) (0.0240) (0.791) (0.791) (0.252) 

Female-by-Age -0.00521 -0.00352 -2.307** -2.295** 0.534* 

 (0.0333) (0.0332) (0.931) (0.930) (0.303) 

Age^2 -0.000746* -0.000756* -0.271*** -0.271*** -0.00393 

 (0.000393) (0.000393) (0.0165) (0.0165) (0.00461) 

Female-by-Age^2 0.0000441 0.00000882 0.0553*** 0.0550*** -0.0133** 

 (0.000533) (0.000531) (0.0194) (0.0194) (0.00550) 

Age^3 0.00000547*** 0.00000543*** 0.00194*** 0.00193*** -0.0000296 

 (0.00000206) (0.00000206) (0.000107) (0.000107) (0.0000268) 

Female-by-Age^3 -0.000000299 -8.94e-08 -0.000449*** -0.000447*** 0.0000837*** 

 (0.00000273) (0.00000272) (0.000126) (0.000126) (0.0000318) 

Year      

2003 0.0673* 0.0915** 0.700 1.076** -2.252*** 

 (0.0364) (0.0367) (0.514) (0.521) (0.375) 

2004 0.0506 0.0253 0.497 0.0408 1.369*** 

 (0.0381) (0.0385) (0.526) (0.543) (0.528) 

2005 0.0669* -0.00370 0.663 -0.683 2.315*** 

 (0.0403) (0.0437) (0.567) (0.692) (0.478) 

2006 0.0909** 0.0313 1.215** 0.142 -1.468*** 

 (0.0393) (0.0418) (0.562) (0.641) (0.436) 

2007 0.0505 -0.00517 0.703 -0.266 -1.903*** 

 (0.0397) (0.0419) (0.563) (0.626) (0.438) 

2008 0.0847** 0.0404 1.164** 0.346 -7.519*** 

 (0.0398) (0.0413) (0.583) (0.633) (0.507) 

2009 0.0530 0.0496 0.888* 0.791 -6.780*** 

 (0.0351) (0.0351) (0.526) (0.527) (0.503) 

2010 0.0486 0.0425 0.859 0.739 -4.396*** 

 (0.0357) (0.0357) (0.528) (0.530) (0.352) 

Region (2003-2008)      
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1(ref)      

2 0.0257 0.0246 0.401 0.393 -0.382* 

 (0.0223) (0.0222) (0.328) (0.328) (0.212) 

3 0.0698*** 0.0675*** 1.055*** 1.037** -0.411* 

 (0.0238) (0.0238) (0.406) (0.406) (0.229) 

Region (2009-2011)      

1(ref)      

2 0.0425 0.0426 0.428 0.416 -0.845*** 

 (0.0291) (0.0290) (0.489) (0.489) (0.306) 

# Children -0.0840*** -0.0769*** -0.704*** -0.590*** 5.174*** 

 (0.0184) (0.0185) (0.111) (0.117) (0.0965) 

Constant -4.428*** -4.165*** -166.7*** -161.6*** -76.57*** 

 (0.465) (0.466) (11.77) (11.85) (4.595) 

*P<0.1, ** P<0.05, *** P<0.01 

Standard errors clustered on person in parentheses. 
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Table S4: Characteristics of Compliers 

  Change in Subsidy 

Rules 

Lagged Subsidy Rules 

 Population 

mean 

Likelihood 

of 

complying 

Complier 

mean 

Likelihood 

of 

complying 

Complier 

mean 

% Female 0.568 0.997 0.566 1.000 0.568 

% Live with family 0.743 0.718*** 0.534 1.017*** 0.756 

% Age>Median 0.484 1.036 0.501 1.037*** 0.502 

% Income>Median 0.500 0.780*** 0.390 0.981*** 0.490 

% Mortality Risk>Median 0.497 1.187*** 0.590 1.032*** 0.513 

% Deductible 500 CHF or 

Over 

0.502 0.629*** 0.316 1.000 0.502 

Gross Premium>Median 0.494 0.874*** 0.432 1.039*** 0.513 

Net Premium>Median 0.500 1.329*** 0.665 1.145*** 0.573 

Age      

  26-30 0.135 1.075 0.145 0.909*** 0.123 

  31-35 0.149 0.918 0.137 0.957*** 0.143 

  36-40 0.167 0.981 0.164 0.979* 0.164 

  41-45 0.152 0.722*** 0.109 1.024** 0.155 

  46-50 0.103 0.478*** 0.049 1.027* 0.106 

  51-55 0.063 0.772* 0.049 1.001 0.063 

  56-60 0.046 1.082 0.050 0.998 0.046 

  61-65 0.038 1.305* 0.050 1.037* 0.040 

  66-70 0.029 1.553*** 0.046 1.091*** 0.032 

  70-79 0.062 1.729*** 0.108 1.077*** 0.067 

  80 or over 0.060 1.708*** 0.103 1.074*** 0.065 

Lagged Deductible      

  230/300 CHF 0.447 1.116*** 0.498 0.993 0.444 

  400-600 CHF 0.334 1.380*** 0.461 1.004 0.336 

  1000-1500 CHF 0.165 0.430*** 0.071 1.020* 0.168 

  2000-2500 CHF 0.054 -0.408*** -0.022 0.964* 0.052 

Note: Likelihood is ratio of the first stage coefficient conditional on the row variable to the 

unconditional first stage coefficient. Complier mean is product of likelihood and the population 

mean. 
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Table S5: Robustness checks of model specification (IV) 

 (1) (2) (3) (4) (5) (6) 

 

Base 

Income 

eligible, 

current 

year 

(1) + 

Household 

size-by-

year 

(3) + 

income-by-

year 

(4) + 

Household 

size-by-

income 

squared 

(5) + 

income 

squared-

by-year 

Subsidy -0.0202*** -0.00807** -0.0221*** -0.0311*** -0.0153 -0.0202** 

 (0.00688) (0.00407) (0.00692) (0.00772) (0.00965) (0.0102) 

       

R-squared 0.063 0.061 0.063 0.063 0.064 0.064 

N 460738 488366 460738 460738 460738 460738 

Mean 0.007 0.007 0.007 0.007 0.007 0.007 

# Deaths 3387 3577 3387 3387 3387 3387 

       

 (7) (8) (9) (10) (11) (12) 

 (6) + 

income-by-

household 

size-by-

year 

Base + 

person 

fixed 

effects 

Exclude 

"In-year" 

fills 

Commune-

by-year FE 

23 Month 

Mortality 

35 Month 

Mortality 

Subsidy -0.0139 -0.0278*** -0.0249*** -0.0205*** -0.0211* -0.0239 

 (0.0100) (0.00705) (0.00721) (0.00594) (0.0122) (0.0166) 

       

R-squared 0.064 0.034 0.063 0.063 0.131 0.190 

N 460738 460738 431821 460738 407409 344376 

Mean 0.007 0.007 0.008 0.007 0.016 0.026 

# Deaths 3387 3387 3245 3387 6601 9020 

       

 (13) (14) (15) (16) (17)  

 47 Month 

Mortality 

Include 

Lagged 

Subsidy 

12 Months 

w/ Subsidy 

24 Months 

w/ Subsidy 

36 Months 

w/ Subsidy 

 

Subsidy -0.0138 -0.0270*** -0.0226 -0.0248** -0.0214**  

 (0.0213) (0.00893) (0.0150) (0.0108) (0.00947)  

Lagged 

subsidy 

 0.000875     

 (0.00228)     

       

R-squared 0.245 0.063 0.072 0.070 0.068  

N 273248 349335 138435 213702 269098  

Mean 0.038 0.008 0.006 0.007 0.007  

# Deaths 10500 2688 884 1397 1799  

* p<0.1, ** p<0.05, *** p<0.01 

Standard errors clustered on person in parentheses, except for column (10), which reports 

standard errors clustered on commune. Dependent variable is eleven month mortality, except in 

columns (11)-(13), which use the indicated duration for mortality instead. Lagged instruments 
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are included as additional instruments in column (14). All point estimates and standard errors are 

multiplied by 1,000. 
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Table S6: Selection Corrected Estimates of Effect of Subsidies on Mortality 
 Mortality Falsification 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 OLS IV Heckman-

OLS 

Heckman-

IV 

OLS IV Heckman-

OLS 

Heckman-

IV 

Subsidy 0.003 -0.020*** 0.003 -0.020*** 0.001*** 0.005*** 0.001*** 0.005*** 

 (0.002) (0.007) (0.002) (0.007) (0.000) (0.001) (0.000) (0.001) 

* P<0.1, ** P<0.05, *** P<0.01 

Standard errors clustered on person in parentheses; coefficients have all been multiplied by 1000 

for clarity. 
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Table S7: Sensitivity to Alternative Samples of the Effect of the Subsidy Program on 

Mortality 
     Falsification   

 (1) (2) (3) (4) (5) (6) (7) 

 Probit IV Probit OLS IV OLS IV DD 

Base Sample        

Subsidy 0.223 -1.001*** 0.00251 -0.0202*** 0.000916*** 0.00525***  

 (0.142) (0.331) (0.00218) (0.00688) (0.000238) (0.000993)  

 {0.00345} {-0.0157}      

Partial subsidy by        

2005-2007       2.999*** 

       (1.010) 

2008-2011       3.367*** 

       (0.918) 

        

R-squared   0.064 0.063 0.893 0.893 0.077 

N 460738 460738 460738 460738 460738 460738 490151 

Mean   0.007 0.007 0.009 0.009 0.013 

P-value from F-test       0.001 

        

Last Observed Income        

Subsidy 0.421*** -1.080*** 0.00744*** -0.0193*** 0.00104*** 0.00476***  

 (0.133) (0.337) (0.00180) (0.00683) (0.000199) (0.000980)  

 {0.00643} {-0.0169}      

Partial subsidy by        

2005-2007       2.999*** 

       (1.010) 

2008-2011       3.367*** 

       (0.918) 

        

R-squared   0.063 0.063 0.893 0.893 0.077 

N 472420 472420 472420 472420 472420 472420 490151 

Mean   0.007 0.007   0.013 

P-value from F-test       0.001 

        

First Income        

Subsidy 0.480*** -1.002 0.00738*** -0.00683 0.000855*** 0.00102  

 (0.0965) (0.725) (0.00108) (0.0138) (0.000144) (0.00193)  

 {0.00677} {-0.0148}      

Partial subsidy by        

2005-2007       2.667*** 

       (0.942) 

2008-2011       4.192*** 

       (0.842) 

        

R-squared   0.060 0.060 0.894 0.894 0.075 

N 492124 492124 492124 492124 492124 492124 512195 

Mean   0.007 0.007   0.011 

P-value from F-test       0.000 

* p<0.1, ** p<0.05, *** p<0.01 

Standard errors clustered on person in parentheses. Marginal effects in curly brackets. Marginal 

effects and linear coefficients have all been multiplied by 1000 for clarity. 

 


