INNOCENZO
GASPARINI
INSTITUTE
FOR

ECONOMIC
RESEARCH

Institutional Members: CEPR, NBER and Universita Bocconi

WORKING PAPER SERIES

How Much Do Means-Tested Benefits Reduce

the Demand for Annuities?
Monika Bdtler, Kim Peijnenburg, Stefan Staubli

Working Paper n. 418

This Version: September 22, 2011

IGIER — Universita Bocconi, Via Guglielmo Réntgen 1, 20136 Milano —ltaly
http://www.igier.unibocconi.it

The opinions expressed in the working papers are those of the authors alone, and not those of the Institute,
which takes non institutional policy position, nor those of CEPR, NBER or Universita Bocconi.



How Much Do Means-Tested Benefits Reduce the

Demand for Annuities?

MONIKA BUTLER
SEW-HSG Universitat St. Gallen, CE& & Netspar
KiM PEIJNENBURG
Bocconi University & Netspar
STEFAN STAUBLI

SEW-HSG Universitat St. Gallen & Netspar

September 16, 2011

Abstract

We analyze the effect of means-tested benefits on anniotizdecisions. Most industrial-
ized countries provide a subsistence level consumption ffoold age, usually in the form
of means-tested benefits. The availability of such meastedepayments creates an incen-
tive to cash out (occupational) pension wealth for low anddi@ income earners, instead of
taking the annuity. Agents trade-off the advantages fronudization, receiving the wealth-
enhancing mortality credit, to the disadvantages, givindfrtee” wealth in the form of means-
tested supplemental benefits. We find that the availabifipeans-tested benefits can reduce
the desired annuitization levels substantially. Usingviddial level data, we show that the
model’s predicted annuitization rates as a function of éwell of pension wealth are roughly
consistent with the cash-out patterns of occupationalipengealth observed in Switzerland.
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1 Introduction

Virtually all industrialized countries provide supplent&iretirement benefits to prevent poverty in
old age. These benefits are typically means-tested andiétigis determined both on income and
assets, although in some countries only pension incomkeas iato account. Supplemental retire-
ment benefits are an important source of retirement pravisio OECD countries means-tested
retirement benefits are almost 22% of average earnings gmxamately 17% of individuals
above age 65 claim such benefits (OECD (2011)).

While means-tested benefits are important to reduce poweadigl age, in this paper we show
that the availability of these benefits can substantialtjuoe the propensity to annuitize pension
wealth at retirement. Because means-tested benefits ge@raminimum income in retirement,
they provide an implicit insurance against the financialssmuences of longevity similar to an
annuity contract. This implicit insurance generates ansjrimcentive to cash-out accumulated
pension wealth at retirement even if full annuitization geptimal in the absence of means-tested
benefits.

Yaari’'s (1965) seminal paper demonstrated that a lifeecgohsumer without a bequest motive
should choose to annuitize his entire wealth to insure leigesk. Davidoff et al. (2005) show
that positive, but not necessarily complete annuitizatemains optimal even with market incom-
pleteness and liquidity constraints. The case for anraiitm remains strong in the presence of
bequest motives and under habit formations. However, whtenriational numbers are analyzed,
it is apparent that when given a choice, only a minority atines voluntarily even in countries in
which the pre-existing annuitization implied by the pulgension system is small. Given the size
of means-tested social insurance programs in induse@kountries, low annuitization rates may
not be that surprising.

The Swiss case nicely illustrates the incentives genefatedeans-tested benefits to cash out
pension wealth. Maximal first pillar benefits amount to rdy@gPHF 2,000 per month. At the same
time, there are also means-tested supplements to firgtipdteefits that lift the available income to
roughly CHF 3,000 a month. An individual with a monthly sedgmllar benefit of less than CHF
1,000 a month, which corresponds to accumulated occudfi@msion wealth of approximately
CHF 170,000, is always better off withdrawing the money upstirement, spending it quickly
and then applying for means-tested benefits. While the thamare clear for individuals with
low pension wealth and no other form of wealth, for middleeme individuals there is a trade-
off. The retiree weighs the benefits from taking the lump stfreg” means-tested benefits after
withdrawal, against the disadvantages, not receiving thaltly enhancing mortality credit and a
non-flat consumption pattern.

To quantify the impact of means-tested benefits on the amatidn rate, we analyze optimal



annuity demand and consumption/savings decisions in estiedife-cycle model under a social
security scheme in which means-tested benefits can be cafnmeome and wealth fall below a
certain level. The model also includes inflation risk andiggusk, and allows for differential tax
treatments of annuity payments versus lump sum withdrawals

The model is calibrated to Switzerland, which is an intengstase to study for a number or
reasons. First, it combines a relatively low level of prés#rg annuitization by the first pillar, with
generous means-tested benefits that exceed first pillafitseloge roughly 50%. Second, most in-
dividuals have accumulated a large capital stock at regrgrtihrough the mandatory occupational
pension scheme. The average Swiss retiree has a capitialoftapproximately CHF 300,000 to
CHF 400,000 which translates into a second pillar income dparoximately equals first pillar
benefits. Third, a relatively high fraction of individualsluntarily annuitize their pension wealth
and there is a considerable variability of cash-out desssigainst which the theoretical predic-
tions can be compared. Bitler and Teppa (2007) and Butlér(@04.1) show with micro data from
pension providers that the propensity to annuitize in@e&s pension wealth, which is consistent
with the incentives generated by means-tested benefits.

The main contributions of our paper are twofold. First, wel fimat means-tested benefits have
a sizeable impact on optimal annuitization levels. Esplgciar agents with a low income and
wealth level, the effect is substantial. If these retiremsla not claim means-tested benefits, they
would annuitize a large fraction of their second pillar penswvealth, while the optimal annuity
level is often zero when means-tested supplemental inceraeailable to them. So in contrast
to previous research, we find that means-tested benefitsroaid@ a potential explanation for
the low voluntary annuitization of second pillar pensioraitie and financial wealth of individu-
als. Second, when comparing the observed annuity decisfandividuals regarding their second
pillar pension wealth to the optimal annuity levels, we findl@ase match. Using Swiss admin-
istrative data of occupational pension providers we seea @attern: Agents with low pension
wealth levels tend to take the lump sum while agents withdrigiecond pillar pension wealth an-
nuitize more often. Our life-cycle model matches this pattdosely and we find that means-tested
benefits provide an important explanation for the observediization behavior of individuals.

A great amount of literature has attempted to shed light efidhnuity puzzle”. Adverse selec-
tion and administrative loadgMitchell et al. (1999), Finkelstein and Poterba (2002)hKeistein
and Poterba (2004), and Rothschild (2009)) and the existehiirst-pillar annuities (Brown et al.
(2001), Dushi and Webb (2004)) can rationalize the prefagdor a lump sum instead of an annu-
ity income to some degree. Further potential argumentsiagannuitization include intra-family
risk-sharing (Kotlikoff and Spivak (1981) and Brown and &b (2000)), incomplete annuity
markets (Peijnenburg et al. (2011a)), bequest motivesdhran and Warshawsky (1990), Bern-

Direr (2010) explores how annuities should be taxed wheingeadverse selection problems.



heim (1991), and Brown (2001)), and a desire to insure agaxgenditure spikes (Peijnenburg
et al. (2011b)¥. Nonetheless, the low observed annuitization rates renaih to reconcile with
economic theory. Furthermore, some recent work includaa\ieral explanations of individuals
low annuitization behaviof.

Our paper relates to several studies that have examinedfdot & means-tested social insur-
ance programs on savings and labor supply. Theoretical ypHubbard et al. (1995) and Sefton
et al. (2008) demonstrate that means-tested welfare przgdiscourage savings by households
with low expected lifetime income. Empirical evidence floistprediction is provided by Neumark
and Powers (1998) and Powers (1998) using U.S. data. NewandrRowers (2000) demonstrate
that means-tested supplementary retirement benefits egquhecretirement labor supply. Fried-
berg (2000) finds similar evidence by exploiting changesh&darnings test rules for recipients
of Social Security benefits in the US. However, the existitegature has largely ignored the role
of means-tested social insurance programs on the decs@miuitize pension wealth. The only
exception, to our knowledge, is the paper by Pashchenkddj2@ho investigates different de-
terminants of the annuitization decision using a simukatimdel parameterized for the U.S. She
demonstrates that a minimum consumption floor reduces tiieipation rate in voluntary annuity
markets, particularly at the bottom of the income distridooit

Our analysis differs from the study by Pashchenko (2010¢wesal respects. First, we explore
the impact oineans-tested benefitdile Pashchenko (2010) focuses acoamsumption floarBoth
are additional income given to agents provided by the gawemnt, but they differ with respect to
how wealth is treated and how generous the transfer is. Wahnsrtested benefits agents are
usually allowed to keep a certain level of wealth, so meastet benefits are not reduced dollar
for dollar with additional wealth. A minimum consumptiondio on the other hand, is only paid
out after all wealth has been depleted. Furthermore, inrastto Pashchenko (2010) we compare
actual individual level annuity choices to the predictectls.

Contrary to most other papers on the determinants of andaityand, our analysis concentrates
on the decision to annuitize pension wealth in fully-fungedsion plans that are either mandated
or strongly favored by government regulation. These sclsegpleey a large role in the provision
of retirement income in most industrialized countries. Amization in these plans is thus a more
pressing concern for public policy than in voluntary anpuntarkets, which traditionally have a
low annuitization rate. Furthermore, our paper is one offéwe papers on annuity demand that
employ individual level data to explore determinants ofutynchoices.

The paper proceeds as follows. Section 2 describes theydie- model used for the sim-

2See Brown (2007), for an excellent review of this literature

3See, for example, Brown et al. (2008) who find that people apeentikely to annuitize when the choice is
presented to them in a consumption framework then whenieisgmted in an investment framework. Other behavioral
explanations such as mental accounting are examined in #iGewtt (2007) and Brown (2007).



ulations of annuitization decisions in the presence of mdasted benefits. Section 3 gives an
overview of the Swiss pension system to which the model ibi@kd and which serves as an
illustration for the quantitative impact of means-testeddfits. Section 4 summarizes the data and
presents descriptive statistics and Section 5 presentesiiéis and discusses alternative interpre-
tations of our results. Possible policy implications wié Hiscussed in Section 6 and Section 7
draws conclusions.

2 A life-cycle model during retirement with means-tested be-
efits and optimal annuitization

Means-tested supplemental benefits create an incentivasto @aut accumulated second pillar
wealth. If pension income is fully taken into account whelkcgkating the amount of means-
tested benefits, an annuity, even small, is detrimentald@lilgibility for means-tested benefits. If
the combined income from the first and second pillar is belosvdonsumption floor guaranteed
by means-tested benefits, a single individual should in masés choose the lump sum, draw it
down, and then apply for means-tested benefits. While thentines for individuals with low
pension wealth are mostly straightforward, for middleeime individuals there is a trade-off. The
retiree weighs the benefits from taking the lump sum, “freefams-tested benefits after with-
drawal, against the disadvantages, not receiving the reefiahancing mortality credit (longevity
insurance) and a decrease in consumption once the capigplsted.

The effect of means-tested benefits on annuitization dewsss further complicated by a num-
ber of institutional details specific to a country. Firste taligibility for means-tested benefits
depends omotal wealth and not only on pension wealth. Therefore, even fwiéwels of pension
wealth, taking the annuity may be optimal if non-pension e high. Second, differences in
taxation may either favor one of the two polar options (100%watization vs 100% lump sum) or
induce a certain split between the two. In the Swiss case;hwhill serve as an illustration for
the calibration, the annuity is subject to normal incomertdags, while the lump sum is taxed only
once (at retirement). Third, since annuities are typicadlyyindexed to inflation, uncertainty about
future prices reduces the demand for these annuities.

In the next section, we present a life-cycle model that ipocates several important aspects
of the annuitization decision, including means-testedefies) non-pension wealth, differential
taxation of the annuity income compared to the lump sum, astd@hastic asset return process in
the presence of inflation.



2.1 Individual’s preferences and constraints

The analysis is for the retirement phase of the life cycleramdctive decision with respect to the
retirement timing is made. After retirement the agent fabesdecision whether to (partially) an-
nuitize the pension wealth or take it as a lump sum. Subséiguemp sum taxes are levied, which
is only done once, at retiremehEor his entire life the agent receives an annuity income fitoen
first and second pillar and annual income taxes are leviedisnThe agent decides optimally how
much to consume and, subsequently, the remaining wealémyif is divided optimally between
stocks and bonds. The optimal consumption and investmendidas are made annually, while
the optimal choice about which fraction of the second pplansion wealth to annuitize takes place
once, at retirement.

More formally, we examine an agent during retirement wite ag- 1, ..., 7, wheret = 1 is
the retirement age arifl is the maximum age possible. Lgtdenote the probability of surviving
to aget, conditional on having lived to periad— 1. The individuals’ preferences are presented by
a time-separable, constant relative risk aversion utilityction and the individual derives utility
from real consumptiort,;. Lifetime utility equals

E()e) e

whereg is the time preference discount factgrdenotes the level of risk aversion, a6gis the
level of datet real consumption. Nominal consumption is given@y= C,I1,, wherell, is the
price index at time.

The second pillar wealtH)’?", can be transformed into an annuity income, taken as a lump
sum, or a combination of both:

V:EO

WP = Wt 4 W, ()

wherelV’ is the amount taken as a lump sum a#id is the part of the pension wealth annuitized.
The annuity incomeY;’’, is given by
Y;II — WQC, (3)

wherec is the conversion rate. The second pillar annuity incomeriges a nominal income,
while the first pillar income is inflation protected. A tax evled once on the part of the second
pillar pension wealth that is taken as a lump sum, The lump sum tax depends on the amount
withdrawn progressively, the marginal tax rate increasel the lump sum amount. Total net
wealth at timet = 1, Wy, is the sum of net non-annuitized pension wealth plus nasipe

4In Switzerland, not only lump sum taxes are levied but alswahwealth taxes. In the analysis we abstract from
wealth taxes because these tax rates are very low and fothweatls up to CHF 100’000 no taxes are paid.



financial wealthJi/P:
Wy = (1 — 1) W + Wmvee, (4)

The income taxs;, is progressive and levied over the sum of first and secotat pgnsion income.
The net means-tested benefiis equal

M, = max(M, — Y, — Y — W, — gW;,0) (5)

where 1/, is the guaranteed consumption level. The applicable incntsase the amount of
means-tested benefits on consists of first pillar pensiconied’,’, second pillar pension income
Y,!1, investment income (wealth times a fictitious investmentrrer), and a fractiory of wealth.
The incomed’/ andY,/! are defined net of taxes.

There are two assets individuals can invest in, stocks amskkess bond.w;, is the fraction
invested in equity, which yields a gross nominal returi?pf,. The nominal return on the riskless
bond is denoted bji{{. The intertemporal budget constraint of the individualnggominal terms,
equal to

Wi = Wi+ Y/ + Y + M, = C) (1 + R + (Riyr — R)wy), 6)

wherelV; is the amount of financial wealth at timelf the agent receives means-tested benefits,
his consumption is always at least as high as the guararieethe level \/,.

The individual faces a number of constraints on the consiam@nd investment decisions.
First, we assume that the retiree faces borrowing and Sladet constraints

Wt 2 0 andwt § 1. (7)
Second, we impose that the investor is liquidity constréine
a S Wt7 (8)

which implies that the individual can not borrow againsufet annuity income to increase con-
sumption today.

2.2 Financial market

The asset menu of an investor consists of a riskless onengaainal bond and a risky stock. The
return on the stock is normally distributed with an annuahmeominal return.z and a standard
deviationoi. The interest rate at time+ 1 equals

Tey1 = T+ ar (e — fbr) + €141, ()]
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wherer, is the instantaneous short rate anndndicates the mean reversion coefficient.is the
long run mean of the instantaneous short rate, &nd normally distributed with a zero mean
and standard deviation,.. The yield on a risk-free bond with maturity is a function of the
instantaneous short rate in the following manner:

RI® _ —% log(A(h)) + %B(h)rt, (10)

whereA(h) and B(h) are scalars and is the maturity of the bond. The real yield is equal to the
nominal yield minus expected inflation and an inflation ris&mium.

We have to model inflation, because we examine optimal azatidn levels in a world in
which second pillar annuities are nominal. For the instaebaisexpectednflation rate we assume

Tey1 = T+ an (T — fin) + €415 (11)

wherea, is the mean reversion parametgy, is long run expected inflation, and the error term
€r ~ N(0,02). Subsequently the price indékfollows from

i1 = Il exp(mig1 + €tH+1)> (12)

wheree}' ~ N(0, %) are the innovations to the price index. We assume there isitiygorelation
between the expected inflation and the instantaneous siterest rate, that is the correlation
coefficient betweenr] ande!! is positive. The benchmark parameters are presented iln8&c8.

2.3 Numerical method for solving the life-cycle problem

Due to the richness and complexity of the model it cannot Iheedoanalytically hence we em-
ploy numerical techniques instead. We use the method peoipmg Brandt et al. (2005) and Car-
roll (2006) with several extensions added by Koijen et a1(. Brandt et al. (2005) adopt
a simulation-based method which can deal with many exogestate variables. In our case
X, = (R{ , ) IS the relevant exogenous state variable. Wealth acts asdogenous state vari-
able. For this reason, following Carroll (2006), we speeifyrid for wealthafter (annuity) income,
and consumption. As a result, it is not required to do nunaéraotfinding to find the optimal con-
sumption decision.

The optimization problem is solved via dynamic programmang we proceed backwards to
find the optimal investment and consumption strategy. Indakeperiod the individual consumes



all wealth available. The value function at time T equals:

(Wr + YL+ Y+ Myp)t

Jr(Wr, R}, 77) = - (13)
The value function satisfies the Bellman equation at all oploénts in time,
/ G /
‘/t(Wta Ry 77Tt) = {Un&gf 1—~ + BthrlEt(VtJrl(WtJrla Rt+177rt+1)) . (14)

In each period we find the optimal asset weights by settinditiieorder condition equal to
zero
Ey(C; 7 (Repy — R))/Tiy1) =0, (15)

whereCy, , denotes the optimal real consumption level. Because we shé/optimization prob-
lem via backwards recursion we knd, , at timet + 1. Furthermore we simulate the exogenous
state variables for N trajectories and T time periods heneean calculate the realizations of the
Euler conditions(}, ' (Riy1 — RI)/T,,,. We regress these realizations on a polynomial expan-
sion in the state variables to obtain an approximation ofctihralitional expectation of the Euler
condition

E@ﬁan—anHQngh (16)

In addition we employ a further extension introduced in Knigt al. (2010). They found that the
regression coefficients, are smooth functions of the asset weights and consequeatapproxi-
mate the regression coefficiemsby projecting them further on polynomial expansion in theshs
weights:

0, ~= g(w)y. (17)

The Euler condition must be set to zero to find the optimaltassgghts
Xybg(w) = 0. (18)

Due to the maximization function in the budget constraieg &) and (6), there are two euler
conditions for the optimal consumption level. One for whiea dgentloesreceive means-tested
benefits and a second for when the agiods notreceive means-tested benefits:

*— H *— * H
C, " = Bpe By <H—tC’t+fR£L1) if M; =0, (19)
t+1
*— H *— E3 H
t+1



This complicates the optimization procedure for consuampéind details describing the method
areinA.

3 Calibration: case study Switzerland

The availability of means-tested benefits obviously redube demand for an annuity. The more
important question is the quantitative impact of this typeeeinsurance on the cash-out decision at
retirement. To evaluate the importance of means-testeefitefor retired individuals we calibrate
the model to the Swiss case. Switzerland is an interestisg&s it combines a relatively low level
of pre-existing annuitization by the first pillar with genes means-tested benefits that exceed first
pillar benefits by roughly 50%. Moreover, most individuadsl accumulated a large capital stock
at retirement through the mandatory occupational pensibarae. The average Swiss retiree can
expect a second pillar income approximately equals firrdlenefits if he annuitizes his pension
wealth. At least 25% of the accumulated pension wealth cawith@lrawn as a lump sum, but
most plans do not limit the fraction that can be cashed oupplyaa higher limit.

3.1 The Swiss pension system: the first and the second pillar

Switzerland’s pension system mainly consists of two sllaine first pillar is a publicly financed
pay-as-you-go scheme and the second pillar is a fully furededipational pension scheme. The
first pillar aims at providing a basic level of income to all retired resi in Switzerland. It is
financed by government revenues and a payroll tax which {ggotimnal to labor income. Benefits
are strongly dependent on the number of years contributgdordy to a limited degree on the
average working income. In particular, individuals whoseome is high enough to qualify for
the second pillar usually get a first-pillar income betwe@ra@d 100 percent of the maximal first
pillar benefits. The statutory retirement age is 64 for wometh 65 for men. Working beyond age
64/65 is possible, but most work contracts specify a retmeimage that coincides with the statutory
retirement age.

Thesecond pillaris an employer-based, fully funded occupational pensitese which not
only provides retirement benefits, but also insurance ie cdglisability and for survivors. The
scheme is compulsory for all employees with annual earrabgse roughly CHF 20,000. Around
96 percent of working men and 83 percent of working women akered by an occupational
pension plan. However, it does not cover non-working irdinals. As a consequence, the lowest
income quartile — and thus the individuals with the lowef kBxpectancy — are not or only
marginally included in these schemes.

Occupational pension plans are heavily regulated andwadtithey typically work as a defined
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contribution system, far reaching income guarantees ataded. Introduced in 1985, the main
goal of the second pillar is to maintain pre-retirement meo Including income from the first
pillar, the target replacement rate of most pension fundppsoximately 50-60 percent of insured
income, corresponding to a net replacement rate of 70-8@®perincome above CHF 80,000 is
covered by the so-called super-mandatory part of the sysidtinough the employers are free to
offer super-mandatory coverage, a large majority do aspat@nal pensions are viewed as an
important tool to attract qualified workers in a tight laboanket.

Individuals are automatically enrolled in both the mandatind super-mandatory part of the
plan and in most cases do not have any choice during the atatiomuphase with respect to
how to invest the money. Contributions to the pension planespond to a certain fraction of the
salary (usually 7-18 percent depending on age) of whichitq@@yer has to pay at least half. The
capital is fully portable; when an employee starts workihgraother company, he receives all of
the accumulated contributions (including the employeag)p The full sum has to be paid into the
new fund.

The accrued retirement capital can be withdrawn either asrahy life-long annuity (includ-
ing a 60 percent survivor benefit), a lump sum or a mix of the dwtons. In some plans the
cash-out limit is equal to 50 or 25 percent (the legal minilhofraccumulated capital. Depending
on the regulation of the pension the individual must dedasechoice between three months and
three years prior to the effective withdrawal date depempdiminsurer regulations. Many pension
insurers define a default option for the case when the beasfidoes not make an active choice.

Occupational pension annuities are strictly proportidodhe accumulated retirement assets.
The capital is translated into a yearly nominal annuity gsaanconversion rate. The conversion
rate is independent of marital status, but depends onmatineage and gender. The law stipulates
a minimum conversion rate in the mandatory part, which igenity 7.05 percent but will be
lowered continuously to 6.8 percent in 2015. Pension funelsegjuested to index pension benefits
to inflation if the financial situation of the fund allows fdri$. At present, few funds are able to
index pensions to inflation mainly due to high liabilitiegated by a very high conversion factor
in the mandatory part.

3.2 Means-tested supplemental benefits in Switzerland

If the total income does not cover basic needs in old age, saesmted supplemental benefits may
be claimed as part of the first pillar. Like in most OECD coiedythese benefits are means-tested
so that only individuals whose income and assets are belogrtaic threshold are eligible. In
Switzerland, the value of these benefits corresponds to 2E8¢enage earnings, which is slightly
above the average in OECD countries of 22% (OECD (2011)).
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Since the inception of means-tested benefits in 1966, tltidraof the population beyond
the retirement age receiving means-tested benefits hasnexinelatively constant at 12%. The
share of benefit is increasing with age which is consistetit wiir hypothesis of spending down
assets. In OECD countries around 17% of the population abgee65 receives means-tested
benefits, although there is a considerable variation aaosstries depending on how low the
eligibility threshold is set. For example, in Denmark ands&alia between 70 to 80% of all retirees
claim means-tested benefits, compared to less than 2% inabgramd Japan (OECD (2011)). In
the United States the Supplemental Security Income (S8Qram ensures a minimum level of
income for people over age 65 as well as the disabled and. Alimelbenefits are means-tested and
an individual can have a maximum of $2000 of total assets wligible.

The annual means-tested benefits in Switzerland are deiedrby subtracting an individual’s
income from the so-called applicable expenditures. Foried@applicants expenditures and in-
come of the spouse are taken into account as well. In addiiamild allowance is granted for
each child below age 18 or until finishing schooling (at magt 25). The income used in the
calculations of means-tested supplemental benefits isumec pension income from first and
second pillars, investment income, and earnings plus orth td the wealth exceeding a thresh-
old level of CHF 25,000. The relevant annual expendituresisb of a cost-of-living allowance,
a health insurance premium of up to an upper limit of CHF 4,%0@l rent or interest payments
for the mortgage of up to a limit of 13,200 CHF. Summing up b# applicable expenditures,
means-tested supplemental benefits guarantee a grosserafaapproximately 36,000 CHF for
singles.

As shown in Table 1, average annual means-tested supplarbentfits, conditional on claim-
ing, for retired beneficiaries in 2008 were CHF 9,600 for Brgeneficiaries. The cost-of-living
allowance, the health insurance premium, and rent paynaeatthe largest categories on the ex-
penditure side, while interest payments on mortgages ajl@itde. Because the value of a home
is taken into account in the calculation of means-teste@fitspnhome owners rarely qualify for
means-tested benefits. The main source of income, othentbans-tested benefits, are first pillar
benefits.

3.3 Benchmark parameters

In this section we set the parameter values for our specditaf the life-cycle model, which are
displayed in Table 2. Our aim is to be as close as possiblest8wiss case to compare the results
of the simulations with actual choice. Following relateérature (Pang and Warshawsky (2010),
and Yogo (2009)) we set the time preference discount fagtaegual to 0.96. The risk aversion
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coefficienty is assumed to be 3, which is consistent with Ameriks et alLlQ20As we consider
individuals after retirement we set the time range from 1 to timeT" = 36, which corresponds to
age 65 and 100 respectively. The survival probabilitieslaeecurrent male survival probabilities
in Switzerland and are obtained from the Human Mortalitydbase. We assume a certain death
at age 100.

The equity return is normally distributed with a mean anmuahinal return,u, of 6.5%
(corresponding to a equity premium of 4%) and an annual standeviationgr, of 20%, which
is in accordance with historical stock performance. Themmestantaneous short rate is set equal
to 2.5%, the standard deviation to 1%, and the mean revepsi@ameter to -0.15. The correlation
between the instantaneous short rate with the expectedionfls 0.4. The parameters for the
inflation dynamics are estimated with data from the Swissddat Bank. Mean inflation is equal
to 1.79%, the standard deviation of the instantaneous inflationisaegual tol .12%, the standard
deviation of the price index equalsl 1%, and the mean reversion coefficient equals -0.165.

For old-age insurance we calibrate the model to the Swiss dde | pillar annuity incomey
equals CHF 24,000 and is adjusted for inflation annuallys hlnimber approximately corresponds
to the average first pillar income of individuals covered legupational pensions. The gross
guaranteed income level to determine the means-testeditsené, is CHF 36,000 in real terms.
Under this assumption the maximum amount of means-testeefits M, is CHF 12,00¢. The
fraction of wealthg that is taken into account when calculating the meansddstaefits is 0.1.
The conversion ratethat is used to translate the accumulated capital into dyyeaminal annuity
income is set to 7.2%, which corresponds to the conversieraplied to second pillar wealth for
the period of our data. The lump sum tax and the income taxy, are progressive; the exact
numbers are displayed in B. The applicable tax rates on iecmd lump sum payments are taken
from the largest Swiss city, Zurich. Zurich’s tax burderslie the middle of all Swiss regions.

Table 2

SWe refer for further information to the website, www.moitiabrg. We assume agents know the survival proba-
bilities and there is no macro longevity risk. Costa and lyal2005) explore older age mortality trends.

5The average means-tested benefits actually paid out, aamalibn means-tested benefits being positive, is CHF
9,600. This is less than the maximum of CHF 12,000, becauseiry cases only a fraction of the maximum means-
tested benefits is payed out, because agents have positisi®pevealth and/or non-pension wealth. This is similar in
our simulations, were agents with a wealth level of for ins@CHF 50,000 can apply for a fraction of the maximum
means-tested benefits.

"We abstract from the threshold for wealth over which thetfoay is calculated, because this would add another
maximization function into the budget constraint which wbcomplicate the numerical optimization procedure even
more. Furthermore, the threshold is only CHF 25,000 hencasaumption will not change the results much.
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4 Data description, limitations and summary statistics

4.1 Data description

Our analysis relies oadministrative recordsit the individual level from several Swiss companies
with an autonomous pension fund and several large Swissanse companies that provide occu-
pational pension plans for small and medium sized compafi@sthe companies in our sample,
we were given information about all employees who retiredrdlie period 1996 to 2006. Each
individual is observed only once at retirement. The main@aroonsists of 23,637 men and 8,432
women. The data contains information on the date of birth rétirement date, annuitization de-
cision, amount of accumulated pension wealth, and coruefactor as well as company specific
pension scheme information such as default and cash-aonhgpt

Since the amount of means-tested benefits depenidgaimealth, information on non-pension
wealth is important. This information is not recorded in Huministrative data. Therefore, we
utilize asset data from the first wave of tBeirvey of Health, Aging and Retirement in Europe
(SHARE) in 2003 to estimate a distribution of liquid an illig non-pension wealth, see Tables
3 and 4. We see that 33% of retirees has a liquid non-pensiatiweelow CHF 50,000 and al-
most 11% of retirees has liquid non-pension wealth over CHFE,@0. Agents are heterogeneous
in non-pension wealth and we take this into account wherutatiaog the fraction of agents that
annuitizes their pension wealth. If an agent has for ingamm-liquid non pension wealth higher
than CHF 96,000, this agent will not be eligible for mearstdd benefits. So we assume that
58.1% of agents is not eligible for means-tested benefitaiaadhe corresponding optimal annu-
ity demand. In doing so, we assume that liquid and illiquid4p@nsion wealth are independent of
each other and independent of pension wealth. We calcula¢se correlations using the SHARE
data and they are low; the correlation between liquid amglildl non-pension wealth is -0.01 and
the correlation between pension wealth and total non-pansealth, liquid non-pension wealth,
and illiquid non-pension wealth is respectively 0.04, QAred 0.14. The distributions of liquid and
illiquid non-pension wealth will be used to calculate a Wweegl average of the optimal annuitiza-
tion levels. Liquid non-pension wealth (NPW) correspormi$hie sum of values of on the bank
accounts, government and corporate bonds, stocks, muitn@s findividual retirement accounts,
contractual savings for housing, cars and life insurandieips minus financial liabilities. llliquid
NPW is defined as the sum of the values of the primary resideetef the mortgage, other real
estate, and the owned share of own business. Total NPW isith@Fliquid and illiquid NPW.



4.2 Data restrictions and limitations

Our administrative data does not always record maritalistand there is no information concern-
ing the age or income of the spouse. Therefore, we perforrsithelation exercise for a single
person household, although many retirees in our sampletdivam single person household. We
are well aware of the importance of both marital status pemgksocio-economic characteristics
of the spouse (in particular age and income/wealth). Howexen if such data was available,
we expect the qualitative effects to be similar for married aingle men. Our data spans a time
in which wives did not work much and thus the additional pensvealth for married men in the
second pillar can be expected to be small. Moreover, thdiaddl income of the first pillar for
the spouse just covers the additional expenditures thatradited against means-tested benefits.
Hence, for a given second pillar income, a married coupledacvery similar trade-off as a single
men. Butler and Teppa (2007) in fact find little differencehe annuitization rates between mar-
ried and single men for those pension funds that do proviftermation about marital status. The
higher money’s worth of the annuity for married individuédsie to survivor benefits and higher
life expectancy) seems to be offset by a lower demand foramsie of married couples and/or
bequest motives.

We restrict the data on annuitization decisions to men dMgmen are not considered in the
analysis as a number of important social security reform@emented in recent years primarily
affected women (such as an increase in the retirement agecimen from 62 to 64 and the in-
troduction of child care credits). We would also expect theglecting the spousal income has
larger consequences for women than for men, thereby makmdifference in decisions across
(unobserved) marital status more pronounced.

Because tax rates and tax schedules vary across Swiss sammunicipalities, an individ-
ual’s residence is potentially important for the annuii@a decision. Unfortunately, this informa-
tion is not recorded in the data. We therefore use data oncajpje tax rates on income and lump
sum payments from the largest city in Switzerland, Zuriche Tax rates are presented in B.

4.3 Summary statistics

Table B

Table 5 reports key statistics for the variables of inter&strly retirement, starting at age 55,
as well as working beyond planned retirement is possiblewdv¥er, the average retirement age
is close to the statutory retirement age of 65 for men. Avetatpl pension wealth is about CHF
250,000. Furthermore, we can see from Table 5 that a largadraof the beneficiaries chose a
polar option, either full lump sum or full annuity. The meameersion rate in the mandatory part
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is 6.9, which is slightly lower than what we use in the lifecleymodel. The reason is that some
agents retire early and their conversion rate is lowereltyefowering the mean conversion rate.
7.2% is the conversion rate at age 65.

Figure 1 illustrates the relationship between the pensiealti and the annuitization level of
pension wealth for wealth levels below 700,000 CHF. Thedskatie represents the fitted values
from a non-parametric regression of the fraction of pensvealth withdrawn as an annuity on
pension wealth using a locally weighted regression (thelWadth is set to 0.8§. The average
annuitization level of pension wealth is very low for low &% of occupational pension wealth
and increases continuously for higher levels of secondrmpiealth. Note that most agents choose
either 100% annuitization or 0% annuitization, hence tinggpg shows that the fraction of agents
that annuitizes pension wealth increases with pensiontiveAlgents are heterogeneous in their
liquid and illiquid non-pension wealth, which gives somérees an incentive to annuitize, while
for the rest taking the lump sum is optimal. However, as pengiealth increases, the propensity
for retirees to take the annuity instead of the lump sum es®e. Furthermore, this pattern can be
viewed as informal evidence that means-tested benefitst diffe annuitization decision.

Given that the annuity is a normal income subject to inconxedathis additional income
increases the effective marginal tax rate under the anmgtypn. The lump sum, on the other
hand, is taxed only once and treated independently of otltenme. As illustrated in Figure 2, this
differential tax treatment implies that the present valtithe lump sum’s total tax bill is almost
always smaller and increases at a lower rate that the arsitaty burden, especially for larger
capital stocks.

Figure 2

5 Results: the effect of means-tested benefits on annuitizah

First we show the optimal fraction of second pillar pensiogaith taken out as an annuity for
various pension wealth and non-pension wealth levels giediby our life-cycle model and illus-
trate the trade-offs that retirees face due to means-tbsteefits. In Section 5.3 we compare these
findings with the observed annuitization decisions coriogrthe second pillar pension wealth of
retirees. We find that we can match the actual pattern of &émation well.

8The locally weighted regression runs a separate regrefsi@ach observation in the data using observations in
the neighborhood of that observation (and giving more weliglobservations close to the observation of interest).
Based on the estimate a fitted value is calculated for eactredison. The line in the graph is the line through all
these fitted observations.
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5.1 Optimal annuity demand: An illustrative example

In this section we illustrate, with a simplified model, thade-offs that agents face when deciding
how much to annuitize. In this example we abstract from iidifatequity, taxes, and non-pension
wealth. Whether to take a lump sum or an annuity (or a comioinptiepends on the consumption
patterns that both options generate. The optimal consomp#iels if the entire pension wealth
is annuitized or taken as a lump sum are displayed in Figue 8o different wealth level$.
When focussing on the graph on the left-hand side (pensiaitvievel of CHF 200,000), we
see that the consumption stream for the first 10 years oénmeéint is much higher when the lump
sum is taken than if the pension wealth is annuitized. Aftet tonsumption is slightly lower
when the lump sum is taken compared to the full annuitizatese, about CHF 2,000 lower per
year. As the annuity income that can be generated via ammgjtall wealth (CHF 38,000), differs
only to a small extent from the guaranteed income (CHF 36,00& optimal to take the lump
sum, consume large amounts in the first retirement yearssw@mkquently apply for means-tested
benefits in case the individual is still alive.

When comparing the consumption patterns if the wealth lsv€HF 350,000, we see that,
when the lump sum is taken, the consumption level is agaimdnifpr the first 10 years. However,
after the lump sum is drawn down the difference between thaignincome (CHF 49,000) and the
guaranteed level due to means-tested benefits (CHF 36 ®@@)ch higher for this wealth level.
Hence for this higher wealth level it is optimal to annuit@&erything, because benefits from annu-
itization, a flat consumption pattern and receiving the Weahhancing mortality credit, outweigh
the benefits from a lump sum, receiving "free" wealth in thefof means-tested benefits.

5.2 Optimal annuity demand: The full model

The illustrative example above ignored inflation, equeyes, and non-pension wealth. In this sec-
tion we include step by step these important factors for apde@mand and determine the optimal
annuitized fraction for individuals with different leveds pension wealth. Figure 4 displays the
optimal fraction of second pillar pension wealth annuitizs a function of pension wealth for dif-
ferent levels of means-tested benefits. Inflation and eqisikyare included, but we assume taxes
and non-pension wealth to be zero, both assumptions wilklzxed below. The dashed-squared
line is for the case where agents can not apply for meanset&snefits. When pension wealth is
CHF 100,000, agents optimally annuitize 50% of their pemsvwealth, whereas if pension wealth
amounts to CHF 600,000 the optimal fraction annuitized B90

9Note that the optimal consumption strategy is to consumeithiee annuity income, because in this illustrative
example we assume that the only risk that individuals fadenigevity risk.
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There are two other reasons why agents annuitize less thggin £0First, they want to keep a
certain amount liquid to invest in equity. Agents face omlffation risk, but no background risk
and income risk, hence the amount of risk that they are wilicnhold via the equity market is high.
This generates incentives to take at least a small part as@a $um to increase the consumption
levels in the future. Second, the annuity is a nominal agnwikile agents face inflation risk and
prefer a real annuit}t

Figure 4

The optimal annuity demand decreases when the means-testetlts increase. Comparing
the dashed-squared line (no means-tested benefits) witheiteed-dotted line (maximal means-
tested benefits CHF 12,000), we see that the optimal fraatiomitized is lower if the government
provides means-tested benefits. Retirees with a pensidthveegal and below CHF 500,000 opti-
mally do not annuitize at all when the maximum means-teste@fits are equal to CHF 12,000. In
that case agents should optimally take the lump sum, consonsderable amounts during early
retirement years to draw down the lump sum, and subsequapflly for the generous means-
tested benefits of CHF 12,000. The optimal fraction annedtimcreases with pension wealth,
since (1) choosing the lump sum generates a less-smoothroption pattern for higher levels of
pension wealth and (2) the difference between the guardmeeme and the annuity income re-
sulting from full annuitization increases with the levej@nsion wealth. In more detail: If pension
wealth is high, consumption is really high during the firgtresnent years while in later years the
consumption equals the first pillar income plus the meastedebenefits (thus a very non-smooth
consumption pattern for high pension wealth levels). Hawefor individuals with such a high
pension wealth, an annuity income well above the meaneddxtnefits can be generated. These
retirees optimally take the annuity as it generates a smaradthigh consumption level over the en-
tire lifetime. At a certain threshold the benefits from takthe lump sum, receiving "free wealth",
are thus outweighed by the advantage of annuitizing, a dmmmisumption pattern and receiving
the wealth enhancing mortality credit.

In the previous results we abstracted from non-pensionttveasuming that agents have zero
non-pension wealth, neither liquid nor illiquid. Figure Bosvs the effect of liquid non-pension
wealth on annuity demand. Furthermore we also include faxkgh we previously abstracted
from. By comparing the dashed-dotted line in Figure 5 andddshed-dotted line in Figure 4 we
can disentangle the effect of taxes. Both graphs displaypptienal annuitization levels if liquid

ONote that 50% annuitization seems low, but this is 50% aimadtof pension wealthnot total wealth Agents
already have more than 75% of their total wealth annuitizetthé form of | pillar annuity income. The latter (CHF
24,000) is equivalent to a net present value of more than G}ME0BO0.

IAs expected, when running the simulations and excludingtiofh risk and the possibility to invest in equity
results in optimal annuitization levels of 100%.
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non-pension wealth is zero and means-tested benefits of QHIPA can be claimed. The only
difference between those two lines is that in Figure 5 taxesrecluded. For all pension wealth
levels, the optimal annuitization levels are lower or edaathe case in which taxes are included.
Progressive rates in both the income tax (which is leviecherannuity) and the tax on the cash-
out, as well as the preferential tax treatment of the lump,saduce a shift towards a higher
cash-out rate for a given capital stock.

The main purpose of Figure 5 is to show the effect of liquid-pension wealth on optimal
annuity demand. The distinction betwelkouid andilliquid non-pension wealth is important,
since liquid wealth can be drawn down and subsequently agantreceive means-tested benefits.
While retirees can not easily draw down illiquid non-pemswealth, such as a house. For this
reason almost no home owners can apply for means-testefitbetfeagents have large amounts
of liquid non-pension wealth, they need to draw down not dhé/lump sum but also, on top of
this, the liquid non-pension wealth to be able to apply foangetested benefits. In Figure 5 we
present the effect of liquid non-pension wealth on the ogltifraction annuitized. We see that for
higher levels of liquid non-pension wealth the optimal atination levels rises. This is intuitive
since higher amounts of liquid non-pension wealth genexatery non-smooth consumption path
over the life cycle, since retirees have to draw down alsdidgiued non-pension wealth to be able to
apply for means-tested benefits. Hence, if the agent takdsitp sum, the consumption pattern
in expectation is extremely high in early years, and muchelolater in life, which generates a
welfare loss.

5.3 Comparing optimal annuity demand with observed decisins

We showed in Section 4.3 that when examining the data, tlsidraof individuals who take an
annuity depends positively on the amount of pension wedithividuals with low pension wealth
levels are more likely to take the lump sum, while individinaith higher levels tend to annuitize
their pension wealth. We hypothesize that means-testeefibeneduce the annuity demand in
Switzerland and can explain the annuitization patterndaarthe data. In Figure 6 we compare the
empirical annuitization pattern with the optimal annuwatipn pattern determined via the calibrated
life-cycle model.

The solid line is the fitted regression line of the empirigalbserved fraction of accumulated
pension wealth taken as an annuity. The non-parametriesegm line illustrates the relationship
between pension wealth and the fraction taken as an anduityast agents either fully annuitize

12The solid line shows the fitted values from a locally weightegression with the empirically observed fraction of
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or take their entire pension wealth as a lump sum. Hence tiekIste presents the fraction of
individuals that take an annuity for varying pension weddirels. The dashed line are the findings
from the full life-cycle model including the eligibility ofneans-tested benefits.

When calculating the graph for the predicted annuity lewels take into account that many
factors, which are heterogenous among retirees, influérgartnuity decision, most importantly
liquid pension wealth and illiquid pension wealth. We useempirical distribution of non-pension
wealth, both liquid and illiquid, from the SHARE data, to @alate the propensity to annuitize for
different pension wealth levels. More precise, the graphsigure 6 show the weighted average
of all the optimal annuitization levels as a function of set@illar pension wealth levels, taking
into account liquid and illiquid pension wealth. The wegbepend on the fraction of agents that
fall into a certain category regarding the amount of liqundl aliquid pension wealth, assuming
independency between second pillar pension wealth, ligaitsion wealth, and illiquid pension
wealth!® The distribution of liquid and illiquid pension wealth whiave used to calculate the
optimal annuitization pattern is displayed in Tables 3 and 4

Both in the data and the model predictions, the likelihooohdividuals to take the annuity in-
creases with pension wealth. Note that the graphs do noyithat an individual with for instance
a pension wealth of CHF 400,000 optimally annuitizes ab0&b ®f his pension wealth. The 30%
should be interpreted as a likelihood to annuitize averayed all individuals with the same pen-
sion wealth. These agents differ in their liquid and illiquon-pension wealth and thus whether it
is optimal to annuitize or take the lump sum. When compatiegdashed line (model prediction
with means-tested benefits) to the dotted line (model ptiedievithout means-tested benefits) it
is obvious that the predicted annuitization rate drops dtarally when agents can claim means-
tested benefits. Comparing the optimal annuitization evath means-tested benefits (dashed
line) with the data (solid line), we find that both lines arenegkably close. Our calibrated life-
cycle model with means-tested benefits can explain the aalyrobserved annuitization patterns
in Switzerland well.

In the data we saw that almost all agents choose either fioarinuitization or full lump sum,
only 6% chooses for a mix (see Table 5). Thus when interggdtigure 6 which displays, for

pension wealth annuitized as dependent variable and pewsialth as independent variable. The bandwidth is set to
0.8.

BFor instance, 58.1% of agents has illiquid non-pensiontiedlove CHF 96,000, which means that they will not
be eligible for means-tested benefits. Hence to calcula@tbpensity to annuitize (solid line), we use the optimal
annuity demand corresponding to agents that can not claiansatested benefits for this 58.1%. The independence
assumption may be questioned, but it corresponds to théhfaidhe SHARE data do not show any correlation between
non-pension wealth and pension wealth. A possible intéapos of this finding is that individuals with low pension
wealth may compensate by saving more outside the secoad piltould also be that individuals with high levels of
non-pension wealth work less and thus accumulate lessqewsialth (income effect).
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instance, that for agents with CHF 200,000 the averagedraannuitized is 50%, this means that
about 50% of agents choose full annuitization and 50% chtwséump sum. We see a similar
pattern for the simulations, the number of 0/1 decisionsgh,lf65%. Since the annuity is nominal
and agents would like to invest in equity, slightly less tH&®% annuitization can be optimal.
However, in reality individuals tend to round of numbers ¢emost agents choose either 0% or
100%, not for instance 90%.

5.4 Alternative explanations and robustness tests

Although the data fits the model’s prediction well, other lax@ations might also be compatible
with the observed annuitization pattern, most importadifferential mortality. It has been doc-
umented in the literature that wealthy people tend to livegkr than less wealthy individuals
(De Nardi et al. (2010)). De Nardi et al. (2010) find a differerof 4.6 years for a 70-year old
when comparing the lowest income quintile with the highestthe US. Since the wealthy live
longer in expectation, the annuity is relatively more attikee for them than the lump sum, com-
pared to the less wealthy retirees. This could in theoryarphe observed annuitization pattern
to some degree. Unfortunately there are no data on mortéiffigrences by pension wealth in
Switzerland. However, it is very likely that mortality d#fence do not suffice to explain the cash-
out pattern in Switzerland for the following reasons. Fid#fferential mortality is far less prevalent
in European countries than in the US. Kalwij et al. (2009) timat the difference between 65-year
old men with a low income (defined as minimum income or no inepamnd 65-year old men with
a high income (defined as two times the median) is at most 3y@d&iich is substantially less than
in the US. Kalwij et al. (2009) use data from the Netherlandsich is a country that resembles
Switzerland in terms of income distribution and health céneaddition, Kalwij et al. (2009) also
reference similar studies concerning other European desnwhich find a differential of only 2
years. Reasons for the divergence between the US and Euraperiality differences between
income levels may be a more equal income distribution amgeusal health care coverage in most
continental European countries. Another reason why diffeal mortality most likely can not ex-
plain the observed annuitization pattern in Switzerlartias our data does not include the poorest
individuals which usually account for most of the mortaliijfferential.

A crude test on the importance of differential mortality floe annuitization decision in Switzer-
land is to compare cash-out patterns for men and women. wagpghfferences between rich and
poor individuals are much lower for women than for men. As aseguence we should observe a
much steeper annuitization profile for men than for womegufg 7 does not support this inter-
pretation, although the data on female cash-out decisigifex Srom the mentioned shortcomings
(changes in pension law, importance of marital status).
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Pashchenko (2010) tests the implications of a consumpton @n optimal annuity decisions,
which is different from means-tested benefits. A consunmdtaor is a guaranteed income level in
case the agent has no sufficient income and no wealth to bécatdemsume the guaranteed level.
Hence the supplemental income from the government getseedane-for-one with the wealth of
the agent. In the US a consumption floor is instated and agantenly apply for Supplemental
Security Income (SSI) if they have wealth below $2,000. Intcast, means-tested benefits are
more generous, since only a fraction of total wealth is takém account when calculating the
supplemental income (In Switzerland one-for-ten redugtsince the factor is 0.1.). Pashchenko
(2010) finds that the participation level in the annuity nedréecreases for higher levels of the
consumption floor. Similarly, Peijnenburg et al. (2011bywlthat the level of annuitization is a
decreasing function of a minimum consumption level. In IFegBiwe compare the effect of means-
tested benefits (dashed line) and a consumption floor (dtte)d The propensity to annuitize is
lower when agents are offered means-tested benefits codnmaasconsumption floor. This is in-
tuitive since means-tested benefits are more generous tarsamption floor and thus offer more
protection against longevity risk. Hence modeling goveentisupplements as a consumption floor
instead of means-tested benefits, the latter being previalemost western countries, understates
the effect that supplemental government income has on grehernand.

6 Policy implications

Means-tested benefits offer free longevity risk insuraecthé individual. However, this can be
very costly for the social insurance system because mestedt benefits create an externality on
annuitization decisions. Individuals take means-tesesfits into account and annuitize a smaller
fraction of their pension wealth than they would do otheewis this section we quantify the costs
of paying out means-tested benefits. We compare the cosis béhchmark case, (1) means-tested
benefits, with alternative poverty-alleviation schemeslthage: (2) mandatory annuitization (as
for example in the Netherlands), (3) a minimum income regquegnt (MIR, as in the UK) and (4)
a consumption floor (comparable to the US case).

All schemes we compare in this section guarantee the sanss gnmimum income in old
age (CHF 36,000 per year), but do this in different ways. Agmchmark case we use the Swiss
scheme to which our model is calibrated. Recall thatrtieans-tested benefédsheme does not put
any restrictions on the individual’s annuitization choar®d retirees are allowed to keep a certain
amount of wealth and still be eligible for supplemental imeo Furthermore, we compute the costs
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for the government ofmandatory full annuitizatiof the entire second pillar pension wealth. In
that case agents can still keep a certain amount of wealtlreandin eligible for supplemental
income, but they have no freedom about the fraction anmuditizAlternatively, individuals are
required to annuitize up to an amount that would guaranteena@mal consumption equal to the
level provided by means-tested benefits. This is the sedalinimum income requireme(¥IR)
which is used in the UK. To guarantee an income equal to the gteranteed income level, agents
need to annuitize at least CHF 167,000 of their pension w&alAnalogue to the previous two
cases, agents are allowed to keep a certain amount of waalthwe assume that the rules in that
respect are similar for all three schemes. Note that for tqyemsion capital stocks a minimum
income requirement scheme is tantamount to mandatoryralliéization. As a final alternative
we consider a&onsumption flooequal to the income guaranteed by means-tested benefitsr As i
the benchmark case this scheme puts no restrictions on sieotd decision. It ensures that a
retiree will always consume an amount deemed necessanatwkra decent living, but it requires
individuals to run down their entire wealth before applyfogsupplemental financial assistance.

To quantify the public costs of the different schemes we date the average net present
value of means-tested benefits a person claims over a life. tife perform this analysis for
varying levels of pension wealth and two levels of liquid fmemnsion wealth (NPW). Tables 6
(for non-pension wealth of zero) and 7 (NPW = CHF 200,000)stie average net present value
of means-tested benefits per person for the four policiesritbesl above. An individual with a
pension wealth of CHF 100,000 and zero non-pension wealtlergées average costs of CHF
146,000 due to supplemental income if he can claim meamsdidenefits, i.e. if he is free to
cash out his entire pension wealth and is allowed to keeptaioeamount of wealth liquid. For
an individual with the same wealth level, mandatory full amization would decrease the net
present value of costs to CHF 101,000, and the consumptiongtaicy would decrease the costs
to CHF 95,000. The average costs in case retirees face a anmincome requirement is similar
as with mandatory annuitization, CHF 101,000, becauseof@mlension wealth levels agents are
obliged to fully annuitize their pension wealth levels. Rayher pension wealth, the average costs
of supplemental income schemes are lower as the agentsmeéeai down more wealth before
being eligible for means-tested benefits. Wealthier agdnts apply for means-tested benefits at
a later age. Note that the costs for the government if mezsted benefits are in place are always
higher compared to the minimum-income requirement, andhiegaminimum income requirement
is always more expensive than mandatory full annuitizatioims is intuitive, because the wealth
levels that agents are allowed to keep and still be eligbkxactly the same, the only difference
between the schemes is the level of (mandatory) annuizati

YA pension wealth income of approximately CHF 167,000 geesran income of CHF 12,000, using a conversion
rate of 7.2%.
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The difference in costs between the poverty-alleviatidmestes is smaller for low levels of
pension wealth compared to intermediate levels of pensiealtiv. Individuals with low wealth
levels can claim supplemental income regardless of thensehie place. The difference in costs
for the government becomes large both in absolute andveltgrms for intermediate levels of
pension wealth (CHF 200,000 to 400,000). It then decreasekifher capital stocks as more
individuals choose to annuitize voluntarily, and are tressllikely to claim supplemental income.
With the exception of very low levels of capital, mandatoml finnuitization is the least costly
policy for the government. It ensures that individuals wittermediate and high pension wealth
levels can always care for themselves.

Figure 7 compares the average social costs per person fgeabwaith CHF 200,000 of liquid
non-pension wealth. As expected, the costs are substgntaer compared to the case that an
agent has zero liquid non-pension wealth. The agent needsato down (most) of this liquid
non-pension wealth before applying for supplemental ineom

It can be the case that most of the utility gains generatechbygbvernment spending are
negated due to externalities created by poverty-allengpolicies. For that reason, we explore
the welfare differences between the four poverty-all@eraschemes and determine whether some
policies generate similar utilities but have large costedéntials. The certainty equivalent con-
sumption for the four schemes to alleviate poverty are mteskein Figures 9 and 10. In terms
of individual utility the benchmark policy, means-testezhbfits, clearly dominates all other op-
tions as it (1) puts the least restrictions on individualichcand (2) offers the most generous
protection (level of transfers to retirees is the highdgsing the same argument the minimum in-
come requirement scheme dominates the mandatory full tration system. The ranking of the
consumption floor relative to the minimum income requiretreard mandatory full annuitization
case is not a priori clear. Furthermore, we see that theyufiibm the consumption floor scheme
(with unrestricted cash-out decision) is very close to tiiléyuwhen imposing a minimum income
requirement. Combining Table 6 and Figure 9, we see thaheredf the policies can generate
similar utilities without being also more costly, hence raverty-alleviation policy is dominated
by another.

We demonstrate that it is possible to provide income pratedn old age at substantially lower
costs than the means-tested benefits scheme in place in nesitgrovcountries. This can either be
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achieved by using a consumption floor or requiring individi@annuitize a certain - albeit limited
- amount of their pension wealth. Both policies impose lessriction on individual choice than
mandatory annuitization and at the same time reduce thdinegaternalities individuals generate
by strategically reducing the fraction of pension wealtima#tized. Lowering the costs for the
government has large distributional consequences. lcesdthe redistribution from the wealthy
to the less wealthy among the retired, but also the redigtab from the young to the old in case
the supplement income is paid out of general governmenhtege

7 Conclusions

In this paper we examine the effect of means-tested benefigpttmal annuitization decisions of
individuals at retirement. Means-tested benefits, whiehtygpically thought of as poverty protec-
tion in old age, act like an additional insurance againstfiii@ncial consequences of longevity.
They may thus induce retirees to take the lump sum, draw iindovconsume out of it, and sub-
sequently apply for means-tested benefits when the lump sylargely) depleted. To quantify
the impact of the incentive on the cash-out decision of aividdal, we construct a rich life-cycle
model in which individuals can rely on means-tested benefitase theirincome is below a certain
level. The model is then calibrated to Switzerland, a cquittr which the incentive is particularly
strong due to a combination of a high guaranteed income aegdlsie levels of pension wealth that
can be cashed out.

The results from our life-cycle model indeed demonstras¢ theans-tested benefits substan-
tially decrease the optimal annuity demand. Not surprigitige effect is more pronounced for low
wealth levels. If the pension wealth level is low the annintyome generated does not differ much
from (or may even be smaller than) the guaranteed incomeangdalke lump sum, consuming out
of this, and then applying for means-tested benefits gesgemthigher consumption level. For
high pension wealth levels, on the other hand, the annutitynre is much higher than the income
guaranteed by means-tested benefits. In that case the Valbie lmngevity insurance implied
by the annuity (also known as mortality credit) dominatesiticentives of the free means-tested
supplemental benefits.

In a second step we compare the results from the model wittredd annuitization behavior.
Our data consists of 22,000 individual retirement decsiprovided by a number of Swiss pen-
sion funds. The predictions from the life-cycle model witlkeans-tested benefits are close to the
empirically observed annuitization pattern in Switzedaimhe optimal annuity demand not only
decreases due to means-tested benefits, but also genepatésra that is remarkably close to the
data both in terms of level and the correlation with pensieaftih.

Although we derived the quantitative impact of means-tébtmnefits on the decision to annu-
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itize for a single country, our results have further-reaghimplications for the adequacy of income
provided in old age. A partial shift from first to second pililacome provision in old age, as dis-
cussed in many countries, has to be evaluated carefullyregpect to incentives that are created
when allowing individuals to cash out second pillar weallgenerous protection against poverty
in old age may generate a strong tendency to quickly dep&tsipn wealth and apply for means-
tested benefits — and thus potentially high costs for theaseléystem. Policy makers will have
to trade-off the benefits of leaving the annuitization ckdic the individuals and the costs from

doing so.
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A Method to determine the optimal consumption and invest-
ment decisions

A.1 Summary problem

We want to optimize over consumption and asset allocatioranhycally. The exogenous state
variables are the risk free rate and inflation. The endogeistate variable is wealth. Agents
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receive means-tested benefits and the amount depends dh am@income.

A.2 Life-cycle optimization problem

The objective is to maximize the expected lifetime utilitiiieh is equal to

()] e

whereg is the time preference discount factgrdenotes the level of risk aversion, a6dis the
real amount of wealth consumed at the beginning of periddhe probability of surviving to age
conditional on having lived to period— 1 is indicated byp;. We define the nominal consumption
asC, = C,II, andII, is the price index. The gross nominal equity returns are wehoy ?, and
the riskless bond yields a constant gross nominal retun‘b[of

The budget constraint of the individual is equal to

V:EQ

Wit = W+ Y + Y + M, = C)(1 + R] + (Ryyr — R)wy). (22)

w; denotes the weight invested in stocks ardare the means-tested benefits at the beginning of
periodt. The individuals nominal consumption is indicated@yandY/! is the after tax income
from first pillar pension wealth an#f;’/ from second pillar pension wealth. Net means-tested
benefits equal:

M; = maX(Mt ~ Y =Y — W, — gW,,0), (23)

wherel\, is the net amount of consumption/income guaranteed by thergment. If income plus
return on wealth plus a fraction of wealjhis lower than)/;, agents receive means-tested benefits.
Rewriting the budget constraint:

Wist = (Wt Y +Y +max (M, — Y =Y, =W, —gW;, 0)—C,) (1+R] +(Re1 — R wy). (24)

The timing is as follows, first an individual receives incoarel (possibly) means-tested benefits,
after which the individual consumes. Subsequently the r@m@wealth is invested. The individ-
ual faces a number of constraints on the consumption andtimest decisions. First, we assume
that the retiree faces borrowing and short-sales congdrain
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Second, we impose that the investor is liquidity constr@dine
Ut S Wt7 (26)

which implies that the individual can not borrow againsufetannuity income to increase con-
sumption today. Furthermore, the agent can not save ous ofiéans-tested benefits, but has to
consume them:

Cy = min(C;, M,) if M; >0 (27)

whereC} is the optimal consumption resulting from the optimizatmocedure.

The optimization problem is solved via dynamic programmang we proceed backwards to
find the optimal investment and consumption strategy. Indakeperiod the individual consumes
all remaining wealth, hence we exactly know the utility fréemminal wealth. Specifically the
value at timé€Tl" is equal to

(Wr +YE+ Y+ Myp)t

Jr(Wr, R}, 7o) = g (28)
The value function satisfies the Bellman equation
Vi(Wi, R ) = max (Oi_; + B Br(Vigr(Wegn, R, 7Tt+1))) (29)
We define the portfolio return as:
RC =14 R/ + (R, — R))w, (30)

Furthermore we denote the wealth level after annuity ingamorsumption, and means-tested
benefits as:
Ay =W, + Y + Y/ — Cy 4 max(0, M) (31)

A.3 First order conditions

In order to find the optimal consumption and investment decgswe derive the euler conditions.
The optimal asset allocation follows from

oV, 1 _
—— =B (=—0C7 — RN} =o. 32
3wt t (Ht+1 Ct+1 (Rt+1 Rt )) 0 ( )
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To obtain the consumption policies we take the first orded@amn with respect ta’,

a‘/;‘/ *— a‘/;‘/ 1 *
a—Ct = C, T - Bpe1 By <W;Ht}%ﬁu1> =0 (33)

and calculate the derivative of the value function with exggoV;

oV, oV,
L = BthrlEt( et Rﬁl)

8Wt aWtJrl

if max(M, — Y, — Y — W, — gW,,0) =0 (34)
oV, Vi1 «
oW, Bpryi(l—r —g)Ey (mRil

if max(M, — V! - Y — W, — gW;,0) > 0. (35)

To solve for the optimal consumption, substitute (34) arg) (Bto (33) to get the following first
order condition

*— H *k— *
o 7= Bper1 By (ﬁCtJrl’YREH)
if maX(Mt Y =Y — W, — gW,,0) =0 (36)
*— H *— *
Cy 7 = Bpea(l —r — g) B (H t Ct+1WR£L1)
t+1
if max(M, — Y, — Y — W, — gW,,0) >0 (37)

Due to the complexity of the model it cannot be solved anedty. Instead we use numerical
optimization techniques to solve the problem. The prooedor the optimal asset allocation is
described in Section 2.3 and below we elaborate on the metetito obtain optimal consumption
levels.

A.4 Optimization procedure for optimal consumption

Similar when calculating the optimal asset weights, weasgthe realizations of the Euler condi-
tion on a polynomial expansion in the state variables toinlata approximation of the conditional
expectation of the Euler condition. However, now we cal@itevo potential optimal consumption
levels, for both euler conditions (36) and (37), correspogdo whether or not the agent receives
means-tested benefits. Note tigt"® > C;mom whereC;™" is the optimal consumption if an
agent receives means-tested benefits@rd™* if the agent does not receive means-tested bene-
fits. It can be see from (36) and (37) that the optimal consionptith means-tested benefits de-
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rived from the maximization procedure is always higher dubé additional factofl —r—g) /7,
which is always higher thah The means-tested benefits can be calculated if we know tivaalp
consumption levels:

My =Y =Y — (r+ g) (A + G = v/ = V)
l—r—g
Mtnomtb — Mt . Y;I . Y;II . (7" + g)(At + C;knomtb . Y;I . Y;II). (39)

Mt = (38)

Hence for every time period and every trajectory we have afsgitimal consumption and means-
tested benefits(C;™®, M) and (C;o™® | M™®). However, we need to determine which set
is the optimal set. We know that if the income level is highweart the guaranteed consumption
level, then an agent does not receive means-tested bemefitha optimal consumption level is
Cymomtb |n casey; < M,, then the optimal consumption result from applying thedaihg rules:

If M™ > 00 M™ > 0 thenC;™® (40)
If M™ > 00 M™ < 0 thenC;™® (41)
If M™ <=0n M™ < 0 thenC;mom® (42)
If M <= 00 MP™ > 00 M| < |M]"™| thenC;"™™ elseC;™. (43)

These rules are based on whether the implied means-testefitbelue to the optimal consumption
level is viable. Focussing on 40, we see thgt™ > 0 and M > (. However, it should not
be that the means-tested benefits implied by the no-meatesdtbenefits consumption level are
positive; M should not be positive. Hend& ™" is optimal.

B Tax rates in Switzerland
We use the tax rates for singles, which are displayed in Téble

Table 3
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Figure 1. Empirical annuitization levels of second pill@ngion wealth

We show the annuity decisions of retirees regarding secdlad pension wealth of Swiss pension funds. The dots
are the decisions of individuals and the solid line is thedittalues from a non-parametric regression of the fraction
of pension wealth withdrawn as an annuity on pension wedlitigua locally weighted regression.
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Figure 2. Net present value of tax payments for the annuitytha lump sum
The taxes are discounted with a 3% interest rate and takiogaitccount survival probabilities. Applicable tax rates
are taken from the city of Zurich. All the parameters are ak@benchmark case.
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Figure 3: Optimal consumption patterns: Illustrative epén

The figure displays the consumption pattern if an individdalannuitized his entire pension wealth or took the (2)
lump sum. Equity, inflation, non-pension wealth, and taxesexcluded from the model, the only risk that agents
face is longevity risk. If the pension wealth level equalsFC200,000 it is optimal to choose the consumption stream
corresponding to taking the lump sum while if the wealth lageCHF 350,000 the consumption stream from full
annuitization is preferred. The guaranteed income equdis &5,000.
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Figure 4: Influence of means-tested benefits on optimal &zation levels
The figure displays the optimal annuitization levels foryag levels of means-tested benefits. We assume the agent
has zero non-pension wealth and does not pay taxes. The thstarameters are as in the benchmark case.
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Figure 5: Influence of liquid non-pension wealth on optimataitization levels

The figure displays the optimal annuitization levels foryiag levels of liquid non-pension wealth. Agents can apply
for means-tested benefits and taxes are included. We askeragént has zero illiquid non-pension wealth. The rest
of the parameters are as in the benchmark case
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Figure 6: Comparison optimal annuitization pattern andieog) annuitization pattern

The figure displays the optimal and the empirical averageifra annuitized for varying wealth levels. The optimal
fraction is displayed for two cases: (1) assuming agentapaly for means-tested benefits (MTB) and (2) assuming
they cannot apply for means-tested benefits. The optimetidrais the weighted average of all the optimal annuitiza-
tion levels for varying liquid-non pension wealth and illig non-pension wealth. Weights derived from the SHARE
dataset are used, assuming independency between pensilbim, Wieuid non-pension wealth, and liquid non-pension
wealth. All the parameters are as in the benchmark case.
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Figure 7: Comparison empirical annuitization levels woraed men
All the parameters are as in the benchmark case.
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Figure 8: Comparison of the influence of (1) means-testedfiisrand (2) a consumption floor on
optimal annuitization levels

The figure displays the optimal and the empirical averagetifra annuitized for varying wealth levels. The optimal
fraction is displayed assuming agents can receive (1) rested benefits or a (2) consumption floor. The optimal
fraction is the weighted average of all the optimal annattan levels for varying liquid-non pension wealth and
illiquid non-pension wealth. Weights derived from the SHARBataset are used, assuming independency between
pension wealth, illiquid non-pension wealth, and liquicheension wealth. All the parameters are as in the benchmark
case.
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Figure 9: Certainty equivalent consumption for differelat-age poverty alleviation schemes, zero
liquid non-pension wealth (in CHF 1,000)
All the parameters are as in the benchmark case.
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Figure 10: Certainty equivalent consumption for differefd-age poverty alleviation schemes,
CHF 200,000 liguid non-pension wealth (in CHF 1,000)

All the parameters are as in the benchmark case.

65 T T T

—— Means-tested benefits
= = =Mandatory full annuitization
=e— Minimum income requirement

60 | ..., Consumption floor |

55

=

!

50

Certainty equivalent consumption (in CHF 1,000)

| | | | | | | | |
100 150 200 250 300 350 400 450 500 550 600
Pension wealth (in CHF 1,000)

38



Table 1: Maximum and average means-tested benefits of sigtyled recipients in 2008
Means-tested benefits correspond to the difference betamgaitable expenditures and income but cover at least the

health insurance premium.

Components

Maximum Average

Applicable expenditures

Cost-of-living allowance
Rent/Interest on mortgage
Health insurance premium
Other expenses

18,144 18,144
13,200 10,212
4,500 3,996

- 84

Total

Applicable income

First pillar benefits
Other pension benefits
Wage income

Own rent

Investment income
Wealth consumption
Other income

35,844

32,436

26,520 19,944
- 1,524
- 84
- 504
- 288
- 636
- 180

Total
Means-tested benefits

Net wealth
Wealth (after deduction)

- 23,160
35,844 9,612

- 20,140
- 6,411

Table 2: Benchmark parameters

Description parameter value
Time preference discount factof)( 0.96

Risk aversion coefficienty) 3

Mean return on stocksuz) 6.5%
Standard deviation stock returnsy) 20%

Mean interest rateu.) 2.5%
Standard deviation interest rate.j 1%

Mean reversion parameter interest ratg ( 0.15

Mean inflation fi,) 1.79%
Standard deviation instantaneous inflatieR)( 1.12%
Standard deviation price index{) 1.11%
Correlation interest rate and expected inflation 0.4

Mean reversion coefficient expected inflatian 0.165

I pillarincome att = 1 (Y{’) CHF 24,000
Guaranteed consumption leveltat 1 (M) CHF 36,000
Fraction of wealth taking into account to calculate MTB ( 0.1
Conversion rated) 7.2%
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Table 3: Distribution of liquid non-pension wealth
The distribution is derived using SHARE-Swiss data from200/e use information from all retired men with second

pillar wealth below CHF 700,000 (93 observations). The

mepnd non-pension wealth is CHF 197,265.

liquid non-pension wealth

% in wealth category

0-50,000
50,000 - 150,000
150,000 - 250,000
250,000 - 350,000
350,000 - 450,000
450,000 - 550,000

550,000 -

33.3
28.0
10.8
10.8
3.2
3.2
10.8

Table 4: Distribution of illiquid non-pension wealth
The distribution is derived using SHARE-Swiss data from20®e use information from all retired men with second
pillar wealth below 700,000 CHF (93 observations). The mparid non-pension wealth is CHF 231,987.

illiquid non-pension wealth

% in wealth category

0
1-96,000
96,000 -

38.7
3.2
58.1

Table 5: Summary statistics

of pension funds data, men

Variable Mean Median S.D. Min Max
Age at retirement 63.9 65.0 1.8 55.0 70.7
Conversion rate

Mandatory Part 6.928 7.150 0.424 5.210 8.043
Supermandatory Part  6.740 6.863 0.523 4.816 8.043
Pension wealth 249,797 212,591 165,387 102 699,892
Share Annuity 44.3 0 49.7 0 100
Share Lump Sum 49.9 0 50.0 0 100
Share Mixed 5.8 0 23.4 0 100
Observations 22,261
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Table 6: Costs of the means-tested benefits, non-pensidthvidF O
(in CHF 1,000).
The graph displays the average net present value of the rtestesl benefits payed out to agents. To calculate the

net present value we use the Vasicek model for the term ateiof interest rates. The non-pension wealtligsid
non-pension wealth.

pension wealth MTB mandatory full annuitization MIR consumption floor
100 146 101 101 95

200 106 24 38 51

300 77 3 20 28

400 57 0 14 12

500 44 0 11 1

600 34 0 8 0

Table 7: Costs of the means-tested benefits, non-pensidthvzdF 200,000

(in CHF 1,000).

The graph displays the average net present value of the rtestesl benefits payed out to agents. To calculate the
net present value we use the Vasicek model for the term ateiof interest rates. The non-pension wealtligsid
non-pension wealth.

pension wealth MTB mandatory full annuitization MIR consumption floor
100 68 40 40 23

200 50 10 14 11

300 39 2 10 3

400 30 0 8 1

500 0 0 0 0

600 0 0 0 0
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Table 8: Tax rates for the lump-sum and income
The tax rates are for singles.

community and cantonal lump-sumtax  federal lump sum tax

tax rate (in%) amount tax rate (in%) amount
4.66 up to 118500 0 up to 12600
6.99 next 41000 0.154 next 14800
9.32 next 67000 0.176 next 8500
11.65 next 82000 0.528 next 12000
13.98 next 95000 0.594 next 15000
16.31 next 109000 1.188 next 4800
18.64 next 149000 1.32 next 22100
20.97 next 286000 1.76 next 27000
23.3 next 285000 2.2 next 35900
25.63 next 449000 2.64 next 502300
27.96 next 584000 2.3 above 655000
30.29 above 2265500
community and cantonal income ta federal income tax
tax rate (in%) amount tax rate (in%) amount

0 up to 7750 0 up to 12600
4.66 next 4,100 0.77 next 14,800
6.99 next 4,100 0.88 next 8,500
9.32 next 6,700 2.64 next 12,000
11.65 next 8,200 2.97 next 15,000
13.98 next 9,500 5.94 next 4,800
16.31 next 10,900 6.6 next 22,100
18.64 next 14,900 8.8 next 27,000
20.97 next 28,600 11 next 35,900
23.3 next 28,500 13.2 next 502,300
25.63 next 44,900 115 above 655,000
27.96 next 58,400
30.29 above 226,550
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