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Abstract

While life-cycle theory makes the clear predictidmat people dissave at old-age, this
prediction is not at all borne out by the data frorany countries. Various suggestions have
been made to explain this discrepancy. This papeds more light on the effect of the
exclusion of institutionalized individuals in estiting saving rates over old-age, a conceptual
aspect often mentioned but never investigated.ide&tly this group is expected to
decumulate wealth since nursing home expensesf peivate (and public) insurance exceed
disposable income on average.

This paper uses data from the U.S. and Germanyhtov ghat there is an increasing
overestimation of saving rates from age 75 ongfiintionalized households are not included.
The effect on aggregate saving rates caused bgxitiasion of the nursing home population
becomes even more important in the face of pomuatging. Specifically, this paper
guantifies this effect using the Health and RetgamStudy (HRS) for the USA. The
overestimation of the mean (median) saving rat&s3dgercentage points (4.3pp) at age 80,
5.4pp (9.4pp) at age 90 and even more for age B@sed on the German Income and
Expenditure Survey (EVS), the overestimation of @B@man mean saving rate increases to
almost 6pp at age 90. This strong overestimatiobaised on the fact that nursing home
residents strongly reduced their wealth holdingsteRing to the USA, the median single
nursing home resident reduces wealth holdings % @9er a two-year period; the mean
single nursing home resident diminishes total nesltih by 19%. The dissaving is less strong
for couples.

Keywords: nursing home population, saving, wealth, savirng,raaving puzzle, life-cycle
models, elderly, age structure of the population
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1 Introduction

As suggested by the life-cycle—permanent income an@dCH-PIH model) developed by
Modigliani and Brumberg (1954) and Friedman (195nRgividuals should reduce their
overall wealth holdings particularly during retirent to smooth consumption over their life-
cycle. Empirical evidence (“International Savingngmarison Project”; Boersch-Supan et al.,
2003) questions, at least in some countries, tedigion of dissaving during retirement since
saving rates remain positive well beyond retiremdiitey find little evidence of wealth
decumulation in old-age in Germany, France, Itdig, Netherlands, the U.K., and the USA,
but they do find dissaving by retired individuals Japan. New evidence (Horioka, 2009)
finds even stronger dissaving for Japan. Making afs&JSA panel data, Hurd (1987) and
Hurd and Rohwedder (2010) provide evidence fordmcton of wealth holdings for retired

Americans.

Many suggestions were made to find an explanatiothiese empirical facfsl use a new and
empirically well-founded approach to demonstrateyshving rates appear still positive or
close to zero in old-age and quantify the contrdoutoy estimating corrected saving rates
including the institutionalized population. Autha&former studies argued that the inclusion
of institutionalized elderly would not lead to gsificant change in the results (e.g. Fall et al.,
2001, p. 162). They are right when the populatidninterest is relatively young: the
maximum age in the studies of the “Internationalisg Comparison Project” was 85 years,
in most studies even below. | will show howeverttlgaving out institutionalized elderly
leads to a serious overestimation of the saving ohtthe oldest old (75+) in the USA and
Germany, since the institutionalized become inengdhyg important with age and precisely
those individuals in nursing homes realize veryhhamd negative saving rates. Excluding
institutionalized individuals as done in the vasajonity of the studies, may produce an
increasingly selective sample over age.

The effect of the overestimation of saving ratesekgluding institutionalized individuals is
estimated for both the USA and Germany, two coastwhich differ in their arrangement of
long-term care in nursing homidven if the support of nursing home residentsrisnger via
the public long-term care insurance in Germany, rdgults are comparable in magnitude

between these two countries.

2 Some of them are briefly discussed in section 3.
3 See subsection 4.2 and 7.1.2 for more details.



This paper makes use of a well-established Ameraataset, the Health and Retirement
Study (HRSJ. The dataset is set up in a way that individuatsp move to a nursing home,
are sampled again. In addition, the dataset prevaddailed information about wealth and
other important characteristics.

The costs of living in a nursing home with its tinméensive care for elderly people exceeds
public pensions as well as public or private insaes on average (see Merlis, 2003, pp. 22-
27) for the USA. Thus, private savings are necgssarfill the gap between disposable
income and nursing home costs. The paper has twoabgectives:

1. | quantify the decrease of wealth holdings of tosithnalized individuals using two
different methods. Since nursing home expensegaexiigposable income for most of
the individuals, nursing home residents will desegheir wealth faster compared to
non-institutionalized individuals.

2. Based on these findings, | calculate the overestimaf saving rates at older ages if
institutionalized individuals are not included imetsample.

The second objective is achieved by estimatingngakates using two different samples: the
first one excludes the nursing home population, vahe strongly dissaving (uncorrected
saving rate); the second one includes nursing hoes&dents (corrected saving rate).
Comparing saving rates between these two samplessakstimating whether or not the
exclusion of nursing home residents makes a diffe¥en aggregate saving rates in old-age.

Evidence based on the HRS suggests that nursing hesidents and the risk of long-term
care in a nursing home are key components in utadelisng the saving behavior in old-age.
Depending on how the dissaving is measured (rdtimeans, ratio of medians, median of
individual changes) it takes between 2 and 11 years for single ngrsme residents to eat
up all their wealth in the USA. Couples, who hatvéast one nursing home resident, dissave
less strongly. This is the reason why 44% [35%plbfnursing home expenses have to be
financed by Medicaid in 1996 [2004] (Rhoades andn®ers, 2000; CBO, 2004), which
supports individuals and families who cannot afflvohg in a nursing home any more. Since
the nursing home population almost increases exp@iy with age and reaches more than
30% around age 95 for the USA, leaving out nurdiiogne residents leads to a serious
overestimation of the aggregate saving rates inagkl According to my estimates, not
including the institutionalized households resuit@n overestimation of the mean (median)

* The HRS (Health and Retirement Study) is sponsbrethe National Institute on Aging (grant numbeAN
UO01AG009740) and is conducted by the Universitivathigan.
® See subsection 6.1 for further details.



saving rates by 3.3pp (4.3pp) at age 80, 5.4pp[9.4t age 90 and even more for age 90+.
The results demonstrate the serious bias of thegamtes of the elderly as a result of not
including institutionalized households.

Germany, which is one of the countries with thehkg positive saving rates in old-age, is
analyzed to compare the results obtained from tBA.lA detailed calculation accounting for
the German institutional setting is accomplishedselda on the German Income and
Expenditure Survey (EVS). Despite quite generousasdong-term care contributions, the
overestimation of the mean saving rate increaseardand 6pp at age 90. Therefore, the
overestimation of saving rates is not restrictedh® USA and is even comparable in its

magnitude.

This study makes one key contribution to the liien@ As presented in section 2, micro data
show at most zero or small positive saving rateslthage for most of the countries. By
qguantifying the wealth decumulation of the nursimgme population and comparing the
saving rates between non-institutionalized eldarg all elderly (including institutionalized
individuals), the paper clarifies the overestimatad aggregate saving rates of micro data by

leaving out the fraction of the population thabsgly dissaves.

The paper stresses the importance of including ittsditutionalized population when
conducting empirical investigations about life-&ydaving behavior. The number of U.S.
resident population over the age of 85 is estim&bede around 5.6 million on July, 2009
(U.S. Census Bureau, Population Division, 2010).iRdividuals 85 and older long-term care
in nursing homes is quite prevalent. Based on ptigjes the 85 year olds increase to over 20
millions in 2050 (Oxford Analytica, 2007). Thusgthias induced on aggregate saving rates

by excluding the institutionalized population wiltrease over time.

The outline of the paper is as follows: Sectiorugmarizes the empirical evidence of saving
rates and wealth decumulation of elderly individguad different countries. This section
reviews the datasets on which the analyses aralpbasd whether or not the nursing home
population is included in the datasets used. SeQ@igrovides an overview of approaches
from statistics and economics to solve the “sayingzle” of the elderly. An overview of the

® This reduces saving rates in old-age in a wayttimsaving rates might be plausible from a petsgeof an
extended life-cycle model, which includes healtll dong-term care payments and risk in the optindrat
problem (a brief discussion of these models cafobed in section 3).
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institutional backgrounds related to long-term came how long-term care is financed in the
USA is given in section 4. The dataset used inahalysis is described in section 5, and
descriptive statistics about the nursing home patpr are introduced. The results are
presented in section 6. Section 7 provides a cationl to quantify the bias of German saving

rates at older ages. Section 8 concludes.

2 Empirical evidence about the saving rate of the ektly

Table 1 displays empirical evidence about the gpwiahavior of the elderly in different

countries’ Appendix A outlines different concepts to meassaeing and summarizes briefly

their advantages and disadvantages.

Table 1: Literature overview
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France (Fall et| the Household | 1984, | No | Yes No income positive mean saving
al., 2001) Budget 1989, minus rate; between a quarter
Surveys (HBS)| 1995 consumption| and a third of
households had
negative or zero
savings
the Financial 1986, | No | Yes No changes in | average total saving
Assets Surveys 1992, wealth positive at complete
(FAS) 1998 time period; active
financial saving
becomes very low
from age 70 on
Germany the German 1978,| No | Yes No changes in | positive mean and
(Bérsch-Supan| Income and 1983, wealth median saving rates
et al., 2003) Expenditure 1988, income positive mean and
Survey (EVS) | 1993 minus median saving rates
consumption
Italy the Survey of | 1984, No | Yes No income mean and median
(Brugiavini Household 1986, minus discretionary saving
and Padula, Income and 1987, consumption| rates remain positive in
2003) Wealth 1989, old-age
(SHIW) 1991, | Yes | No changes in | median real wealth
1993, wealth declines with age, for
1995, the mean real wealth
1997 evidence is mixed

" The table has no claim to be complete.

It shoatdar give an impression about the literature.
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Japan the National 1984,| No | Yes No income total median saving
(Kitamura et Survey of 1989, minus rate negative above 70;
al., 2003) Family Income | 1994 consumption| average of individual
and saving rate negative
Expenditures from age 60 on
(NSFIE)
Japan the National 1995-| No | Yes No income the retired elderly
(Horioka, Survey of 2008 minus dissave; the dissaving
2009) Family Income consumption| increases during the
and investigation period
Expenditures
(NSFIE)
the the Socio- 1988, | Yes | No No changes in | median saving rate
Netherlands Economic 1992, wealth close to zero in old-
(Alessie and Panel (SEP) 1996 age; at least 50% of th
Kepteyn, households do not
2003) dissave during
retirement
the Dutch 1985,| No | Yes No income median saving rate
Consumer 1990, minus positive in old-age and
Expenditure 1995 consumption| increasing towards the|
Survey (CES) end of life
United the Family 1974-| No | Yes No income median household
Kingdom Expenditure 1995 minus savings positive in old-
(Banks and Survey (FES) consumption| age, median saving
Rohwedder, ratio increases with ag
2003)
USA the 1969, | Yes | No No changes in | both couples and
(Hurd, 1987) | Longitudinal 1971, wealth singles dissave in old-
Retirement 1973, age; the dissaving is
History Survey | 1975, less strong for couples
(RHS) 1977,
1979
USA the USA 1982- Yes No adding median financial
(Attanasio and | Consumer 1995 | & individual savings appears to
Paiella, 2003) | Expenditure g saving become negative at th
Survey (CEX) 2 components| end of the life-cycle
k= income - median saving remain
IS consumption| positive in old-age
USA Health and 1996-| Yes | No Yes changes in | dissaving observed for
(Hurd and Retirement 2008 wealth singles, the effect is
Rohwedder, Study (HRS) much smaller for
2010) couples
Consumption | 2001, | Yes | No Yes income small dissaving
and Activities | 2003, minus observed for singles,
Mail Survey 2005, consumption| wealth increases
(CAMS) of the | 2007 observed for couples

HRS

As can be seen, most of the studies rely on pseadel data. In most of these studies the

evidence about dissaving in old-age is small. Elyjtthe residual saving rate measure

declines with age but remains positive. In Fra@@ermany, the Netherlands, and the U.K. the

residual saving rate actually does not decline agk. Only in the case of Japan and USA

(Hurd and Rohwedder, 2010), residual saving becamegstive in old-age. Evidence based

on changes in wealth differs from the residual memasn some countries. Especially in the
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Netherlands, Italy, and the USA, wealth holdingslide with age. The evidence on wealth
changes in these countries is based on real patel Hurd (1990, pp. 582-584, 611-614)
shows clearly the bias of inference based on esBenal data due to differential mortality
and emphasizes the importance of long panel datas, Tmneasurement error related to the two
saving measures as well as differential mortalitghthexplain the different results related to

the validity of the life-cycle model in old-age.

In all the datasets introduced above with only ereeption (Hurd and Rohwedder, 2010),
institutionalized individuals are not covered ir ttample and the maximum age included in
the studies is at most 85 years. Before discugfiagnstitutional background of long-term

care, the financing of long-term care, and thetioacof nursing home residents over age in

the USA, section 3 discusses possible solutiotisg@mpirical puzzle presented in section 2.

3 Possible explanations for the puzzle of still posite saving rates in old-

age

Many suggestions were made to find an explanatcdhdése empirical facts. On the one side
the empirical facts could be the results of othmwnemic saving motives, e.g. the bequest
motive (Hurd, 1987, 1989) or the precautionary sgwnotive (Yaari, 1965; Palumbo, 1999),
which can be included in the LCH-PIH model. A relaly new branch of literature
incorporates health and long-term care paymentgiakdn the estimation of their structural
life-cycle models, pointing out the relevance aideterm care expenses in understanding the
saving behavior in old-age (Brown and Finkelst@®08; De Nardi, French, and Jones, 2010;
Ameriks, Caplin, Laufer, and Van Nieuwerburgh, 203l the models have in common that
they model the intertemporal decision process oétaed single with heterogeneous life
expectancy. The agent faces risky and heterogenmedscal expenditures including long-
term care. The risk and the associated expenditataed to long-term care are substantial in
all three models. Brown and Finkelstein (2008)neate from the National Nursing Home
Study and the longitudinal National Long Term C&uwrvey that the probabilities of ever
using a nursing home are 27% for 65-year-old meah 449 for 65-year-old women. De
Nardi, French, and Jones (2010) calculate mean qaledixpenses over age and income
quintiles from the AHEAD survey. Medical expenskarply increase with age from less than
$1,000 p.a. at age 75t0 $ 17,700 p.a. at ageAtQfge 100, 72% of the medical expenses are
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nursing home costs. Marshall, McGarry, and Skir{@0d.0) estimate the distribution of out-
of-pocket medical expenditures in the last yedifef Their average estimate is $ 11,618, the
90th percentile has expenses of $ 29,335, andf@5ttentile of $ 49,907.

Borsch-Supan and Stahl (1991) suggest that thddegl of wealth decumulation in old-age
is caused by the deteriorating health status ofettlerly and the generous German pension
system combined with the almost complete coverdgeealth expenses by the mandatory
German health insurance. The deteriorating hedhlitus may prevent the elderly from
spending more than their disposable income, argdl¢iaids to a deviation from optimal life-

cycle behavior.

On the other side statistical artifacts are an g part of the explanation. Saving behavior
differs strongly depending on the political and mmmic conditions individuals grow up in.
Among other studies, the “International Saving Carngon Project” (Borsch-Supan et al.,
2003) showed how crucial it is to control cohoffeefs. Most studies rely on synthetic panel
data to estimate the effect of age on the savitey fss the poor face higher mortality rates,
the wealth holdings of older cohorts are biasedarge: Thus, in synthetic panels one has to
take differential mortality into account (Shorrock®975; Hurd, 1987, 1990; Jianakoplos et
al., 1989; Attanasio and Hoynes, 2000).

An additional explanation is related to an increghi selective sample because nursing home
residents are not sampled in almost all studigsduoiced in section 2. Since the nursing home
population increases with age and is expected tongly dissave, saving rates are
overestimated. Before exploiting this aspect, tlextnsection provides the institutional
background of long-term care, selected statistiod, information about the financing of long-

term care in the USA.

8 The structural life-cycle models focus on differempirical facts they want to explain. Brown andk€lstein
(2008) explain the lack of private insurance pusgsaby the large crowd-out effect of Medicaid. Akgr
Caplin, Laufer, and Van Nieuwerburgh (2010) providédence that the lack of wealth decumulationldage
is driven by public care aversion and a bequestveotvhich is not only important for wealthy houséts but
also for the middle class. De Nardi, French, ante§q2010) find that medical expenditures playrapartant
role in explaining the saving behavior in old-agerdifferent income groups.



4 Institutional backgrounds related to long-term careand how long-term
care is financed in the USA

4.1Resident characteristics

The fraction of nursing home population increagesngly with age (figure 1). Only 1.25%
of individuals aged 70 live in nursing homes. Th&ction increases to 2.5% for individuals
aged 75, 5% for those aged 80, 15% for those afedrtl almost 30% for those aged 90. It

seems that the percentage of nursing home resideuatdes every 5 years from age 70 on.

Figure 1: Institutionalized population over age graips in the USA
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Source: Lakdawalla et al. (2003), Baseline Forsoas€hanges in Nursing Home Use, table 3, p. 15.

Data from a nationally representative sample okimgr homes and nursing home residents
from 1996 (Nursing Home Component (NHC) of the MeatliExpenditure Panel Survey
(MEPS)) show that more than two-thirds of the mgdiome population in 1996 (71.6%) are
women (Krauss and Altman, 1998). Most of the resisleare already widowed (59.8%).
16.6% of residents are married and 14.4% have rimem married. The remaining residents
(9.2 %) are divorced or separated. Compared to ,20@4resident characteristics did not
change that much. Based on the National Nursing éH8umrvey, Jonas et al. (2009) report
71.2% female residents. 54.1% of the respondestsvettowed, 20.5% are married or living
with a partner, 15.1% are single or never mared, 10.3% are divorced or separated.



4.2How is long-term care financed?

For all the individuals without the means of finengc nursing home costs, the expenses of
assessed need are financed by Medicaid, the h@altinam for individuals and families with
low incomes and resources, which is jointly fundsdthe federal and state governments
through general taxation. Since Medicaid is a maasied payer of last resort, all individuals
who can afford it have to pay long-term care expens institutions net of private insurance.
If a household has more income and assets thancilddillows, the household has to pay for
long-term care until income and assets are at lmwbstates poverty level. Medicaid is not
limited to a certain time period as long as thewvitdials meet the qualification based on need
for care and financial need. The spouse of a Matliezcipient is permitted to keep a low
level of disposable income and certain assetsttikewnership of a home and a car, in order
to avoid poverty. Any amount above the level hasbé spent for the institutionalized
spouses’ caré.An additional source of financing long-term came Medicare, a social
insurance program, which is funded by the Fedemlegiment through social security
contributions. Medicare covers mainly short-termtssmg home stays for people to recover
from acute illness (OECD, 2005). Individuals hawébe approved to get Medicare coverage
for a nursing home stay: First, one has to have beé&e hospital for at least three days prior
to entering the nursing home. Second, skilled ngrgs needed. Custodial care like help with
activities of daily living such as eating, bathisugd dressing is not covered. Another payment
source is the private long-term care insurance. ¢l@wn the ownership rates of such kind of
insurance among individuals 60 years and oldenig around 10% (Brown and Finkelstein,
2007)%°

In 1996 around $70 billion (0.9% of GDP) were spentexpenses for services in nursing

homes on a national level (Rhoades and Sommer§) 2@dnpared to $135 billion (1.1% of

° A concern is that individuals hide assets from Meaidl or transfer assets to other households isramiprotect
resources for the individual and/or heirs. Medicaligjibility rules impose penalties on individuad$o give
their assets away over a three- to five-year loagkiperiod on assets prior to application (Sto0é22.

19 Merlis (2003) points out several reasons why iitligls do not purchase private long-term care msce
despite they can afford it. Young individuals paste the decision about private long-term care arste since
many of them face other and more urgent finangs#tst In addition, the environment, personal argditintional
circumstances can change until the nursing home ltaomes relevant. Savings might be the moretiexi
instrument. Older individuals are more likely tdl fspecified underwriting screens to be allowedptochase
long-term care insurance. Moreover, insurance pramaistrongly increase with age, and a larger actf
elderly might not be able to finance private loegat care insurance anymore. Brown and Finkels200g)
add that Medicaid crowds out the purchase of aapgivinsurance for the bottom two-thirds of the teal
distribution. This is due to the fact that despite limited coverage of Medicaid, Medicaid is mesested after
taking private insurance into account.
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GDP) in 2004 (CBO, 2004). The aggregate long-teame @xpenditures have the following
structures in 1996 and in 2004 [in brackets]: 48%%)] were financed by Medicaid, 30%
[33%] were out-of-pocket expenditures paid fromialbsecurity or pension income, other
income, assets, or financial support of the faniiB% [25%] were covered by Medicare, 4%
[4%] by private insurance, and 3% [3%] by otherrses (Department of Veterans Affairs,
health maintenance organization contract, or oth@mly 30% [33%] is financed by
disposable income and wealth. The large fractinarfced by Medicaid suggests that there are
many individuals who never had enough income andgalth or who already decumulated

their wealth to finance their nursing home expenses

5 Data

5.1Health and Retirement Study (HRS)

The HRS is a representative U.S. American paneleyuof individuals aged 51 and above
and their spouses. The empirical analysis is basethe RAND HRS Data. This file is an
easy-to-use dataset, which is already cleaned ditedeacross waves. | use the following
waves to conduct my analyss1996, 1998, 2000, 2002, 2004, 2006 and 2b08

The wealth measure used is total net wealth (ekwudecondary residend®) which is
available in all the years named above. Wealthflation adjusted, and the base year is 2000.
From 1996 forward, some variables provide infororatibout nursing home resideriéen

the HRS® nursing homes are defined as: “Nursing homesnestétttions primarily for people

1 Despite the fact that Medicaid steps in as a messied payer of last resort, there are reasons avhy
individual could try to prevent publicly-providedorig-term care. Ameriks, Caplin, Laufer, and Van
Nieuwerburgh (2010) use the term public care awargPublic care aversion could be the result of ivkd’s
restrictions in the choice of facility, quality tBfential between Medicaid-financed and privatéhaficed care
or perceived quality differences (Norton (2000)vides a review of the mixed empirical evidence)resader of
almost all income to the government, or feeling s@tigma associated with Medicaid.

12| exclude the all observations of wave 2 sincee@swere underreported in 1994 (1993) wave of AHEAD
(Rohwedder, Haider, and Hurd, 2004).

3 The RAND HRS Data (Version J) uses Early Releasta ffom the Health and Retirement Study in 2008,
sponsored by the National Institute on Aging (gramimber NIA U01AGO009740) and conducted by the
University of Michigan. These data have not beaaieéd and may contain errors that will be correatetie
Final Public Release version of the dataset. Adl dither waves of the RAND HRS Data (Version J) raoe
Early Release data.

4 The reason why the value of secondary resideneadtded is that the value of secondary residéncmt
available in wave 3. An overview of the asset cattieg included in the wealth measure used can tedfdn
Appendix D.

!> The variable used indicates whether the resporiestin a nursing home at the time of the intevwi

'8 The definition is taken out the HRS questionnaifitse definition is the same over all wave from @36
2008.
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who need constant nursing supervision or are irdapaf living independently. Nursing
supervision must be provided on a continuous Hasithe institution to qualify as a nursing
home. Please don’t include stays in adult fostee ¢acilities or other short-term stays in a
hospital.*’

Respondents below 65 years are excluded becaussgaiper focuses on the saving rates from
age 65 on. Table 12 in Appendix B provides all det@bout the sample restriction. Tables
and results in section 5 and 6 are weighted ifstated otherwise. Appendix C informs about
the weights and how they are construcfetihe accurate measurement of wealth is crucial for
this analysis. A justified concern is that nurshgme residents are less informed about their
wealth holdings due to cognitive restrictions thmeight face in their condition. One would
expect that more wealth categories have to be iedpfdr nursing home residents. Table 13
(Appendix D) provides details about item non-reggoover all wealth categories necessary
to construct total net wealth (excluding secondesgidence). Over most of the wealth

categories institutionalized individuals have el@mer missing rate¥’

Table 2 displays the sample size of respondentstladraction of respondents currently
living in a nursing home over different age grou@ser all years 2,872 observations of
current nursing home residents are available. Téflects 3.8% of the sample of around
74,664 respondents. The second part of table 21@esInon retired individuals, because their
saving behavior differs from that of retired indivals?® The LCH-PIH model predicts

negative saving rates for retired individuals, sangnstudies focus on these. In this study |
focus on all individuals of age 65 and above besaaggregated saving rates over all
individuals for each age should be calculated. &dialg non-retired individuals reduces the

samples size especially for younger ages of nditutisnalized individuals (table 2). The

" This corresponds quite closely to a definitiorGalberg (2000, pp. 59-60) and Ribbe et al. (199%,57): “A
nursing homaes an institution for elderly people who are nbteato independently take care of their household
any more. The nursing home provides room, food assistance (e.g. cleaning of rooms and clothes). In
addition, nursing homes are institutions providimgrsing care 24h a day for all residents necessknis
includes assistance with activities of daily liviagd mobility, psychosocial and personal care,rpatical care,
such as physiotherapy and occupational therapy.”

Nursing homes have to be separated from residemdiades, which are not the focus of this study are a
defined as follows: Residential home®r the elderly (or home for the aged) are in$ititus for elderly who are
still able to independently keep their house. Theyide living conditions adjusted to the needsheir elderly
residents. The resident requires no more nursing ttean given by a visiting nurse. Ambulatory seegi are
provided by some of the residential homes.”

18 The unweighted results differ only slightly frofetweighted results presented in this paper. Theeigted
results are available upon request.

9 One reason for this might be that proxies (retgtilike children) are better informed about theltheaoldings

of their parents. The number of proxy interviewsr@ases from 7% at age 65, to 11% at age 80, to&3%e
90, to 46% at age 95 and above.

2 Excluding non-retired individuals does not chatigeevidence in section 6.
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sample size for the institutionalized individuadésnains almost unchanged (the difference is

less than 1%).

Whereas the number of all observation decreasds agi¢ (table 2), the number of nursing
home residents increases for higher age groups.p&hmentage of nursing home residents
based on the National Nursing Home Survey (NNH3)084 (Jones et al., 2009) is relatively
similar to the HRS. Whereas the difference for dldest age group is significantly larger in
the HRS compared to the NNHS, for age groups 6&8At#75-84 no significant difference is
observed. The gender composition (table 3) in ngreiomes, household composition (table

4), and race (table 5) almost exactly mirrors tlagidhal Nursing Home Survey of 2004.

Table 2: Sample size — number of respondents ovega groups

working and retired individuals exclude non-retired indirdls The National
#all #livingina living in a nursin #all #livingina living in a nursin| Nursing Hom:
agd respondents nursing home home in % of age group  resp®ndensing home home in % of age grpup  Survey - 2004
65-69 20,993 138 0.7% 17,831 136 0.p% 0.9%
70-74 18,178 223 1.2%% 16,891 220 1.8% '
75-79 14,905 348 2.3 14,359 347 2.4% 3.6%
80-84 10,844 556 5.1% 10,654 555 5p% '
85+ 9,744 1,607 16.5% 9,670 1,601 16)6% 14.4%
total 74,664 2,872 3.8%0 69,405 2,859 41% 3.6%

Source: own calculations based on RAND HRS Date61®8 (Version J); National Nursing Home Survey

2004 (Jones et al., 2009, table 5).

Table 3: Nursing home residence over gender

not living in a National Nursing
gendef institutionalized nursing home tgtal Home Surv2@04*
male 42% 26% 42% 26%
female 58% 74% 58%6 74%
total 100% 100% 10096 100%

Source: own calculations based on RAND HRS Dats634®8 (Version J); weighted. *Restricted to age 65
and above.

Table 4: Nursing home residence over household comgition

not living in a National Nursing
couple| institutionalized nursing hoine tqtal Home Surv@Q04*
no 43% 839 45% 80%
yes 57% 17% 55% 20%
total 100% 100% 100% 100%

Source: own calculations based on RAND HRS Daté®4888 (Version J); weighted. *Over all age groups.
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Table 5: Nursing home residence over race

not living in a National Nursing
race institutionalized nursing hoine tqtal Home Surv904*
white 89% 899 89% 87%
black 8% 99 8% 11%
other** 3% 2% 39 2%
total 100% 100% 100% 100%

Source: own calculations based on RAND HRS Dats63d®8 (Version J); weighted. *Restricted to age 65
and above. **Includes Asian, Native Hawaiian or @tRacific Islander, American Indian or Alaska Matiand
multiple races.

5.2Calculation of changes in wealth

In this study, two-year changes in wealth are dated by comparing the asset holdings at the
beginning and the end of the two-year period. i$ tifference were divided by disposable
income, the saving rate would be calculated acngrdd method one in Appendix A.
Whereas in the case of the HRS, saving could beiawlally calculated applying the second
method of Appendix A, income minus consumptiorgdus on saving based on differences in
wealth. Besides the advantages and disadvantagesasuring wealth by the asset holdings
at the beginning and the end of the two-year peribd sample size would be drastically
reduced using the Consumption and Activities Maih®y (CAMS). CAMS is only available
for the years 2001, 2003, 2005, 2007, and 2008dtthtion, spending was only assessed for a
large random subset of the HRS and the responsemad between 70-80%. Besides, unit
non-response in CAMS increases with age (Hurd aoklwedder, 2006, p. 11). Whereas
wealth was consistently measured from 1996 to 20@8e were major changes in the design
of the CAMS (especially between 2003 and 2005ha@dgh the consumption measures of the
CAMS are relatively close to the consumption measim the Consumer Expenditure Survey
(CEX) the difference between CAMS and CEX is largeolder ages (Hurd and Rohwedder,
2006, p. 12; Hurd and Rohwedder, 2009, p. 445)clwimight be an underestimation of
spending for older cohorts in the CEX.
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6 Results

6.1Methodology

It is a difficult task to measure wealth. Even ases where wealth is as carefully measured as
in the HRS, measurement error is a major concanteXhe saving behavior in old-age is
calculated out of wealth holdings in different gsimn time, the statistical methods to draw
conclusions from the data should not be prone tasen@ment error. The three measures of
aggregate wealth changes adapted in this studgsafellows (the same three measures are
applied by Hurd and Rohwedder (2010)):

1. The first measure is the ratio of mean wealth & population (or a subgroup)

interviewed in two adjacent waves (calledtio of means”):

2 W

Av—vt —_h=1

where t=1998, 2000, ..., 2008 and h are the housshaiderved in two adjacent
waves.
2. The second measure is the ratio of median wealtihefopulation (or a subgroup)

interviewed in two adjacent waves (calledtio of medians”):

med

W
med
t-2

AWmed =
t

3. The last measure is the median of households wealibs in two adjacent waves

(called“median of individual changeg9?

For the last measure, the household wealth raaee ko be corrected in cases where
Wh 2 IS Negative. The ratio must be multiplied by “ilwy ., is negative. After this
correction, the households’ wealth ratio will catig reflect wealth increases and
decreases over waves.
The two median measures (“ratio of medians” anddiene of individual changes”) are more
robust against outliers. However, the “ratio of m&as the reference measure if one wants to
compare saving rates from micro empirical studieaggregate statistics. The three measures

of aggregate wealth changes are calculated ovepHlioging two year periods for the HRS:
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1996-1998, 1998-2000, 2000-2002, 2002-2004, 20@62@&nd 2006-2008. Due to the
different numbers of observations in each of thtegeyear periods, the ratios are additionally
weighted by the number of observations in each fopagod. All the variables related to
wealth changes such as age, current nursing hasienee, etc. are taken from the end of the

two-year period?

6.2Wealth dynamics in the USA

6.2.1 Wealth decumulation of nursing home residents in ta USA

Nursing home residents are expected to stronglyceedheir wealth holdings. But do they

have sufficient wealth holdings to be decumulatéd@re 2 shows mean and median total net
wealth of institutionalized households two yeaneipthe current nursing home status. Mean
total net wealth increases from $ 129,000 in 199% t158,000 in 2008 (base year 2000).
Median total net wealth decreases $ 36,000 in 1&08,12,000 in 2006, and increases again
to $ 33,000 in 2008. Thus, a large fraction ofitnibnalized household has the ability to

dissave.

Figure 2: Total net wealth of institutionalized hotseholds over wave
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Source: Own calculation based on the HRS 1996-2008; weighted.

2L Using the end of the two-year period relates thenges in wealth to all nursing home residentsn éivehe
nursing home entry was only a short time beforéndythe nursing home status at the beginning ofvleeyear
period, drops important observations since theingrbome resident has to survive the next two yéars
measure his or her wealth again.
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The sample is split according to singles and cauftigble 6F> Overall, much more singles

are observed to be in a nursing home. Two reasenesponsible: first, older households are
more likely to be single households due to the ldetthe spouse; second, for couples the
probability of moving into a nursing home for adividual who needs care is reduced since
the partner could provide care as long as he orsshkle to. Overall, there are 59 households
where both respondent and spouse are institutzawliwhich is 14% of all couples with at

least one institutionalized household member. lfyane member of a household is in a
facility, different resources are needed compacesirigles in nursing homes or couples with

both members institutionalized.

Table 6: Number of nursing home residents over sirlgs and couples

# of nursing home residents
0 1 2 total
single 23,975 2,001 0 25,976
couple 21,038 350 39 21,447
total 45,013 2,351 59 47,423

Source: Own calculation based on the HRS 1996-2008.

According to the three measures introduced in cedil, two-year wealth changes of the
nursing home population are calculated. Appendighiws the stability of nursing home
residents’ wealth changes over waves and age sla8sdeast for singles the measures are
relatively stable. Thus, calculating wealth changesr all waves and age classes seems to be

a reasonable assumption.

The ratio of means of the two-year percent changeaalth of singles is -19%, the ratio of
medians is even -91%, and the ratio of individdedrges is -32%. The ratio of means of the
two-year percent change in wealth of couples i86,1the ratio of medians is -17%, and the
ratio of individual changes is -9%. To get a bettederstanding of the wealth changes,
wealth paths of a representative nursing home easiare displayed (figure 3). Wealth in the
year before the individual moved into the nursiognle is set to 100. The two-year ratios are
divided by 2 to reflect one-year ratios. In additiavealth changes are assumed to be constant
in absolute terms over the time spent in a nurbimme. This corresponds to the assumption

that nursing home expenses do not change muclsolwb terms over time.

%2 The sample size is restricted to the years 199®2This is necessary since the difference in et
calculated over a two year period. Since wealth3%4 cannot be used due to underreporting, thegfusilable
year is 1996. Thus, the first time the nursing hatag¢us can be used is 1998.
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Figure 3: Simulated wealth paths based on fixed ab&ite nursing home expenses

singles couples
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Source: Own calculation based on the HRS 1996-2@6Rjhted.

For the ratio of medians, the representative sieglis up its wealth almost completely in a
two-year period. It takes 7 years until wealth ampletely decumulated if dissaving is
measured via the median of individual changes d@ngehrs for the ratio of means. For a
representative couple, the wealth reduction isthat large. Based on the ratio of medians
measure, it takes less than 12 years until wealttoipletely consumed. 15 or 23 years are
needed for a complete wealth decumulation if thalthechange is measured by the median of
individual changes or the ratio of means. The lowealth decumulation of couples is
explained by the fact that couples have higheradigple incomes on average. Thus, if only
one member of the household lives in a nursing hdmger savings must be provided to

close the gap.

The strong dissaving in nursing homes fits thecddfifacts about the financing of nursing
home expenses on a national level (see section 352) of all the expenses in 2004 are
financed by Medicaid. Medicaid supports individualsl families with low resources such as
disposable income and wealth. If the median indi@lduns down his or her wealth after a bit
more than two years, Medicaid has to take over.

According to the National Nursing Home Survey in020(Jones et al., 2009, p. 4), the
average length of time from admission to the ngréiome until the date of the interview was
835 days compared to the median of 463 days. €hidslto a complete wealth decumulation
for a large fraction of individuals. At least wéwaltiolding will be drastically reduced for most

of the nursing home residents at the time of tteath.
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How much is covered of average nursing home expessey household income?

The rest of this subsection looks at nursing hoost and total household income of HRS
respondents and tries to answer the following doest How large is the fraction of average
nursing home expenses that can be financed by holgse disposable income? Taking the
wealth holdings as given, how long does it takedarursing home resident until wealth is
used up completely? This calculation can be seesmather possibility to calculate wealth
decumulation of nursing home residents and shoelddmsidered as a robustness test of the
results presented above.

The analysis is restricted to the three waves 2Q006, and 2008. Only for these years,
average nursing home expenses are available fremG#mworth Financial Cost of Care
Survey. The inflation adjusted U.S. average costsd year 2000) of a private and semi-
private room are shown in tablé¥In 2006, the average costs for a private roon$#@,571
and $ 53,413 for a semi-private room respectiv€he other columns present the mean and
different quantiles of total household income of HRspondents. The sample is restricted the
same way as before to sustain comparability, whiebans that only households of
respondents above 65 are included. The sample ighted according to the usual HRS
household weights. For singles living alone, thaliare total household income is $ 14,982,
and the mean is $ 31,529 over all three waves. dpleoliving alone has a median total
household income of $ 37,032 and an average totadédhold income of $ 56,248 over the

same time period.

Table 7: Nursing home costs and total household inme
nursing home costs total household income
private room semi-private rodm singles couples
yea mean megn mean p25 p50 p75 P90 mean p25 p50 p75 p90
2,004 59,422 52,515 23,965 9,517 14,881 25397 4P619 56,423,307 36,591 59545 100,458
2,004 60,571 53,413 27,822 9,584 14929 25855 48,744 63623575 36511 61,141 102,482
3
9

2,008 61,153 54,71 42,427 9,574 15107 26,950 4y,726 /8,624,122 38,199 64,587 112,574
total 60,380 53,54 31,529 9,553 14,982 26,086 44,384 86,223,722 37,032 61,435 105,795

Source: Genworth Financial Cost of Care Survey 2@0®7, and 2008. Own calculation based on the HRS
2004-2008; weighted.

Table 8 displays the fraction of nursing home calsé&g can be financed if total household
income is only used to pay nursing home expensgsi{grivate room). | refer to the numbers

over all three waves. The median income of thegoatesingles is only able to cover 28% of

% The median of U.S. nursing home cost is only shiwthe Genworth Financial Cost of Care Surveyg@d9
and 2010.
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average expenses. For the mean it increases to IB9%te case of couples, median income
pays for 69% and mean income for 105% of nursingénexpenses. This is in line with the
findings above (figure 3). Wealth decumulation astér for singles compared to couples as

well as for median compared to mean income recipien

Table 8: Total household income as a fraction of nmging home costs

singles couples

yeal mean p25 p50 p75 po0 mean p25 p50 p75 p90
2,004 46% 18% 28% 48% 816  107% 44% 70%  113%  191%
2,006 52% 18% 28% 48% 820  100% 44% 68%  114%  192%
2,008 78% 17% 28% 49% 8%  107% 44% 70%  118%  206%
total 59% 18% 28% 49% 83  105% 44% 69%  115%  197%

Source: Genworth Financial Cost of Care Survey 2@0®7, and 2008. Own calculation based on the HRS
2004-2008; weighted.

To facilitate the subsequent calculation, | asstima¢ the mean income household has mean
wealth and the median income household has mediealttw This approximation is
appropriate as long as the correlation betweenemeéint income and wealth is sufficiently
strong®® Median wealth for singles (couples) is $ 88,042(,896), and mean wealth is
$ 265,941 ($ 605,794) (table 9).

Table 9: Distribution of total net wealth (excluding secondary residence)

singles couples

yealf mean p25 p50 p75 P90 mean p25 p50 p75 p90
2,004 233,040 13674 85234 253423 580,778 562,525 103,985,729 580,248 1,188,717
2,004 282,204 10,421 90,969 281,875 629521 649,425 H.1,884,096 627,813 1,225,730
2,004 282,969 9598 87,978 277,772 610490 606,733 105,288,930 627,845 1,231,697
totall 265,941 11,121 88,042 269,917 605|298 605,794 186,855,896 615,688 1,211,507

Source: Own calculation based on the HRS 2004-2@8Rjhted.

The results (figure 4) are remarkably close tovilealth decumulation measures displayed in
figure 3 for singles. In both cases, wealth is clatgly consumed after a bit more than 2
years for the representative median household(chtmedian). If both calculations are based

on the mean, the representative mean single hasnasaith around year eleven of the nursing

home stay.

24 Another method is to assign the actual wealthihgklto the median or mean income household. Homveve
this method is not robust against outliers. By deathe wealth holdings of the median income housé$o
might be high or low. The higher the number of medincome households, the less likely it is to wbtmn
outlier with regard to wealth. Another possibility to calculate median wealth holdings of all hdwde
between the 49and 5% income percentile. A similar procedure can be dfmmethe mean. Both yield very
similar results compared to the procedure implepgant
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Figure 4: Simulated wealth paths based on wealth mus net nursing home expenses

singles couples
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Source: Genworth Financial Cost of Care Survey 2@0®7, and 2008. Own calculation based on the HRS
2004-2008; weighted.

The calculation based on wealth minus net nursimgéh expenses shows a slower wealth
decumulation for couples compared to figure 3. @n reason for this difference is the fact
that only nursing home costs are considered. Tigbtnbe an adequate assumption for single
nursing home residents since almost all the exgeodaily living are part of nursing home
costs. However, the spouse living outside the ngreome has to cover additional expenses
such as rent, food or a car. This leads to an astiaration of the wealth decumulation for

couples using the second mettfod.

To sum up, estimating the effect of wealth decummafor single nursing home residents is
very similar using two different methods. There &mger discrepancies for couples. This
difference is mainly driven by expenses of the spoautside the nursing home, which are not
considered in the second calculation method. Theltsequantify the strong dissaving of the
nursing home residents. Leaving them out of the pdammight lead to a serious
overestimation of the saving rate of elderly howdd$

%5 Other reasons for a discrepancy between the tiealation methods are that passive savings viat@agains
or losses and receiving or leaving a inheritanae @ily included using differences in wealth holdingn

reference to that, heritage from outside the hoalseplays an inferior role for individuals aged &bd above.
Moreover, nursing home costs differ between indigid. Wealthier individuals might choose a moreesgive

long-term care facility. In addition, long-term eansurance reduces wealth decumulation. Oveesgfiandents
of age 65 and above, 11% report having a long-tera insurance, which covers at least a part cfingithome
expenses.
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6.2.2 How strong is the overestimation of the saving ratef the elderly in the USA if

institutionalized households are excluded?

The previous section revealed that nursing homigleets strongly dissave. In almost all of
the datasets introduced in section 2, instituti@aedl individuals are not included in the
sample. This raises the question, how large thecetin the aggregate saving rate will be if
institutionalized individuals are excluded from g@mple? To answer this question, mean and
median saving rates are calculated for each age.

1. The mean aggregate saving rate is calculated lasviol

> ((wealth - wealth._,)/2)
- > income,

where k stands for each age from 65 to 95, t fercihrrent period and t-2 for time of

the wave before. Saving rates are calculated bggudisposable income in the
denominator. Since disposable income is only paltjiavailable for the years 2000
and 2002, total household income is taken, whicluges all kinds of income sources
before tax. Above age 75, taxes only play a minde and the results change only
slightly if disposable income is used for the ye2860 and 2002 Total household
income is taken from period t-1 since income isorggd for the last calendar year
before the interview.
2. The median aggregate saving rate is measured tsgfprmula:

g = (wealtti"™ - wealths’) 2
incomé’s*

One problem in calculating saving rates for theestald is the strong decrease of the number
of observations with age. Although the HRS providesnple sizes of up to 20,000
respondents for each wave (Appendix B), it is ne&gsto pool all waves from 1996-2008 to
obtain a reasonable sample size. Figure 5 showsaftt age the sample size and the fraction

of institutionalized individuals. The sample sizrrkases from more than 4,500 observations

% For a detailed description of the income measaeeRAND HRS Data Documentation (Version J, pp. 708-
710). Rohwedder et al. (2005) provide a calculatbriederal, state, and FICA taxes for HRS respatgla
2000 and 2002. Based on their calculations tworehtiens can be made: first, the median sum ofrfddstate,

and FICA taxes is zero from age 74 on. With indrepsge taxes become less and less important and th
difference between disposable income and total nrecaloses almost completely. Second, the key result
presented in figure 7 changes only slightly if naedand mean saving rates are computed based bmtutene

as well as disposable income in the denominatottHeryears 2000 and 2002. The maximum change of the
difference between the median saving rates is 0.Bpp maximum change of the difference betweemthan
saving rates is 0.4pp up to age 89. From age 95 tihe absolute change increases from 1pp to 4ppekkr,

the larger changes in percentage points for agea®®-+o0t more than 13% relative to the overalledéhce.
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at age 65 to less than 23 observations at ageTH@0following analysis is restricted to the
age span 65 to 95 years since the number of olisBrsadrops from 160 at age 95 to less
than 100 at age 96. The fraction of institutioradizndividuals increases from less than 1% at
age 65 to 4.5% at age 80 growing with almost expbalepace up to 32.2% at age 95.

Figure 5: Number of observations and the fraction binstitutionalized over age
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Source: Own calculation based on the HRS 1996-2008.

Appendix F shows scatter plots of the obtainedrgavates and describes the smoothing of
the saving rates over age. The smoothed mean adidm&aving rates over age and over the
two samples (including (corrected saving rate) eardiuding (uncorrected saving rate) the

institutionalized households) are shown in figure 6

Figure 6: Corrected and uncorrected mean and mediasaving rates over age - HRS
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Source: Own calculation based on the HRS 1996-2008; weighted. SR = saving rate.
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The uncorrected mean saving rate of non-institaliaed households declines from 8% at
age 65 to -26% at age 90, while it increases afyjam age 90 on. A similar trend can be
observed for the uncorrected median saving rateoofinstitutionalized households which
declines from 14% at age 65 to -42% at age 90 laexd increases again from age 91 t§93.

When comparing the saving rates obtained includamgl excluding institutionalized

households, almost no difference can be observedeatt5. However both corrected mean
and median saving rates show a much steeper ddolireges 90+. The difference in mean

and median saving rates is presented in figure 7.

The differences between the corrected and uncedestving rates are substantial and
increase with age. The difference in mean (medsan)ng rates at age 80 is 3.3pp (4.3pp),
and increases to 4.7pp (4.0pp) at age 85, 5.4@pPat age 90, and even more for age 90+.
The strong effect for the age group 90+ comes ftbenstrong increase of the fraction of
institutionalized from 18.5% at age 90, to 32.2%agé¢ 95. Excluding the institutionalized
from the sample leads to a not explainable incraassaving rates for ages 90+. If
institutionalized households are included, the hegatrend of the saving rates over age
continues. To sum up, excluding institutionalizedi$eholds as done before in many studies

(table 1) leads to a serious and increasingly etenation of aggregate saving rates over age.

Figure 7: Difference between the corrected and uncrected saving rates over age - HRS
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2" Although there are difference in the chosen santhkeresults are roughly in line with Hurd and Rekider
(2006, p. 27).
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7 The German case

After the investigation of U.S. data, the questmises whether the results carry over to other
countries with positive aggregate saving rateslihage. This section focuses on Germany,
one of the countries with the highest aggregaténganates in old-age among the countries
introduced in section 2. One has to be very castioucarry over the results from the USA

since the institutional background differs for thesvo countries significantly. Since no

German dataset is available to investigate diresdlying rates in old-age including nursing

home residents, this section estimates the codess®ing rates based on different data
sources. Section 7.1 presents the institutionakdracnds related to long-term care, how
long-term care is financed, and how individual mgshome expenses are calculated over all
federal states in Germany. Section 7.2 introducesserman Income and Expenditure Survey
(EVS), on which the later investigation is baseect®n 7.3 displays the calculation step by
step and provides the results. The ongoing aginthefpopulation and the therefore related
increase of the institutionalized population migimplify the results in future decades.

Section 7.4 quantifies the effects of the demograglvelopment on aggregate saving rates,

if institutionalized individuals are not sampled.

7.1Long-term care in Germany: population characteristcs and institutional

background

7.1.1 Resident characteristics

Similar to the USA, also in Germany the fractionpaipulation in nursing homes increases
almost exponentially with age. According to theecartatistics of the statistical office, in age
group 60-65 less than 1% of individuals live insing homes (figure 8). Of age group 80-85
around 7% live in a nursing home, and the probghdf long-term care in a nursing home
reaches around 30% for the oldest age group oh#élCadove. Especially for the oldest two

age groups, the fraction of institutionalized peapkreased from 1999 to 2007.
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Figure 8: Institutionalized population over age graips in Germany
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corrected by including individuals of care-level’,"@vho live in nursing homes. The correction is d®n a
survey of nursing home residents in 2005 condulote@iNS Infratest Sozialforschung.

The vast majority of the nursing home populationmade up of women: in 2003, for
example, 78% of the nursing home inhabitants consisfemales and 22% of males
(Pflegestatistik 2003: Pflege im Rahmen der Pflegeeherung — Deutschlandergebnisse,
table 1.1). Only a minority of the institutionaltz@opulation actually has a partner: in 2003,
8.7% of the inhabitants are married or live in amership, while 65.7% are widowed, 6.6%
divorced, and 18.9% single (Mikrozensus, 2003). dhdy speaking, the resident
characteristics are similar to the USA. The maiffedence is the higher fraction of women in
German nursing homes. Table 10 shows gender anthhsatus of nursing home residents
in 1999 and 2003.

Table 10: Gender and marital status of nursing homeesidents in 1999 and 2003

Mikrozensus 1999 Mikrozensus 2003
gender single married total single married total
male 81.2% 18.8% 100.0% male 77.9% 22.1% 100.0%
female 95.4% 4.6% 100.0% female 94.9% 5.1% 100.0%
total 92.4% 7.6%| 200.0% total 91.3% 8.7% 100.0%

single  married total total* single  married total total**
male 17.0% 3.9% 20.9% 21.1% male 16.4% 4.7% 21.1% 22.0%
female 75.5% 3.6% 79.1% 78.9% female 74.9% 4.0% 78.9% 78.0%
total 92.4% 7.6%| 100.0% 100.0% total 91.3% 8.7%| 100.0% 100.0%

Source: Mikrozensus 1999 and 2003; *Pflegestatis®i®9; **Pflegestatistik 2003.
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7.1.2 How is long-term care financed?

All individuals in nursing homes have to pay thewn expenses if they can afford it. The
expenses are partly covered if the recipient issifi@d under one of three levels of care
granted under long-term care insurance. The besefitl,023 per annum for care level one, €
1,279 for care level two, and € 1,432 for care llatece®® Around 90% of the German
population are covered under the social long-tesine insurance, which is currently financed
(2010) via a contribution rate of 1.95% of grossoime for individuals with children and
2.2% without children up to a certain income thmghMainly higher income earners and
civil servants, who are not part of the social nasge system, are obliged to purchase
equivalent private long-term care insurance. Heakpenditures are covered by the social
health care insurance for the same 90%. Buyingdditianal long-term care insurance to pay
part of the costs not covered by the public lorrgiteare insurance is possible, but plays a
minor role in the current financing of nursing homeenseé’ If a nursing home inhabitant
is not able to cover the net expenses (after tlyenpat of private or social long-term care
insurance is subtracted) out of his or her dispesedzome or wealth, children have to step
in. They are obligel! to pay the costs not covered from their currenbine or wealth after
an amount retained for their own necessities israated. Social assistance, which is funded
by general taxation, contributes to the fundinglarfg-term care if none of the above
mentioned sources are available. The main differ@mdinancing long-term care between the
USA and Germany is the relatively generous beéfihe long-term care insurance, which is

not means-tested and reduces the individuals’ mgitsome expenses significantly.

7.1.3 Costs of long-term care in nursing homes

Nursing home expenses are split into three paatgnent for care depending on the care level
needed, costs for board and lodgings, and investm@ie statistical office published the
daily rates for care as well as board and lodgicmss in their care statistic for the years
1999, 2001, 2003, 2005, and 2007. Investment exgeredy on the PAULA data base of the
BKK-Bundesverband. Table 11 reports the averagsimgihome expenses per resident over
all federal states, gross as well as net of theefitepaid by the long-term care insurance.

% Since the introduction of benefits for nursing foresidents from the long-term care insurance liy 7996,
the benefits remained unchanged until June 2008.tiFhe-span covers the complete period of invasitg.

29 Only 1% of the population have a voluntary privedenplementary long-term care insurance (OECD, 2005
*0§ 1601 BGB.
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Appendix G describes in detail how the expensescateulated. Since the later analysis
focuses on the years 1998 and 2003, only the sefsult 999 and 2003 are reported.

Table 11: Average gross and net nursing home expeasss per resident over all federal
states

1999 2003

federal state overall gross costs overall net costs |overall gross costs overall net costs

Baden-Wirttemberg 2,470 1,338 2,662 1,535
Bavaria 2,337 1,189 2,585 1,446
Berlin 2,417 1,271 2,624 1,477
Brandenburg 1,923 771 2,129 934
Bremen 2,536 1,384 2,733 1,576
Hamburg 2,649 1,521 2,766 1,640
Hesse 2,648 1,491 2,610 1,469
Meckl. Western Pomerania 1,822 656 1,938 760
Lower Saxony 2,372 1,221 2,484 1,348
Northrhine-Westphalia 2,626 1,476 2,693 1,561
Rhineland Palatinate 2,452 1,311 2,445 1,322
Saarland 2,430 1,303 2,452 1,336
Saxony 1,872 778 1,973 814
Saxony-Anhalt 1,903 751 2,159 973
Schleswig-Holstein 2,256 1,127 2,648 1,519
Thuringia 1,749 701 1,988 831
Germany 2,365 1,214 2,526 1,392

Source: Care statistic (Pflegestatistik) of theistiaal office for the years 1999 and 2003. Adufitl sources are
the PAULA data base of the BKK-Bundesverband artth8ekloth (2006) as described in Appendix G.

The average gross nursing home expenses are €i8,3699 and € 2,526 in 2003, while net
expenses are much lower, adding to € 1,214 in B9@P€ 1,392 in 2003. The entity of the
costs differs a lot between federal states, randioghn € 656 in Mecklenburg-Western

Pomerania to € 1,521 in Hamburg in 1999. Thus important to take the variation between

federal states into account.

7.2The German Income and Expenditure Survey (EVS)

Of all available datasets, the German Income anpefoiture Survey (EVS) is the most
suitable to calculate saving rates in old-age. AypeH argues why other German datasets,
where calculations of saving rates are possibke)ess appropriate. The EVS is supposed to
be representative for the German population, ajhdie institutionalized population is not
sampled and in addition, the Federal Statisticdic®fexcludes households above an upper
income threshold* The latter restriction, however, can be expectedave a small effect on

31 The threshold of net monthly income is € 17,895988 and € 18,000 in 2003,
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the estimation of saving profiles among retired dedolds (Sommer, 2005, 2008). The EVS
started in 1962 and since 1973 is conducted evesyykars. The analysis is restricted to the
years 1998 and 2003, since the introduction ofGeaman social long-term care insurance in
1995/1996 changed the way long-term care is findn€his rules out the survey years from
1993 backwards.

In the EVS, savings can be measured in two waythesum of savings flows to and from
certain asset categories and as the differenceelketwncome and consumption. Since the
EVS is no panel dataset, changes in the level ddlttvecan only be calculated using a
synthetic panel. | rely on savings calculated asstim of savings flows since this measure is
closest to the aggregate statistic of the Germamd&sbank? In contrast to the analysis of
HRS data, this measure captures only active saviAfjs42,744 (49,720) households
available in 2003 (1998) are included in the analy$he results are weighted using the

official EVS weights for Germany.

7.3Do nursing home residents matter? The calculationfaorrected saving rates

A three-steps procedure is used to calculate theded average saving rates: first, different
measures of saving rates over the life-cycle aleutzed based on the EVS 1998 and 2003;
second, it is quantified how much of average ngréiome expenses is covered by current
income; third, corrected mean aggregate saving rate calculated based on the fraction of

the population in nursing homes for each year ef ag

To get an impression of saving rates in the EV$988 and 2003, aggregate saving rates are
calculated for each of the measures introducedubsection 6.1 and all ages separately.

Appendix | shows scatter plots of the obtainedrsgwvates and describes the smoothing of the
saving rates over age. The smoothed saving rasame for each of the three measures are

plotted in figure 9.

32 According to the German Bundesbank, the aggregatimg rate of private households was 10.1% in £988
10.3% in 2003 compared to 11.1% in 1998 and 12102003 based on EVS data.
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Figure 9: Smoothed saving rates over age
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Source: EVS 2003; Kernel-weighted local polynomial smoothing. Source: EVS 1998; Kernel-weighted local polynomial smoothing.
Kernel = epanechnikov, degree = 1, bandwidth = 5. Kernel = epanechnikov, degree = 1, bandwidth = 5.

Both cross sectional saving patterns of 1998 ar@B 2tave a hump-shape profile over the
life-cycle. However, the saving rates do not becomgative in old-age. The ratio of medians
or the median of individual changes, which showy\amilar profiles over the life-cycle, do
not decrease further from a certain point in retigat on. The ratio of median saving rates
even increases again during retirement. Thesetseatg in line with Borsch-Supan et al.
(2003), which use the EVS from 1978-1993.

The next step is to estimate mean saving, meanmeacand mean saving rates for the
institutionalized population. The nursing home gdapan is expected to be selective sample
of the whole populations: in the USA, for examgte tisk of institutionalization is higher
among low income households (Borsch-Supan, 1986).pdrtly capture this effect, the
sample is split according to household compositiots seen in section 7.1.1, 78% of the
nursing home population in 2003 is made up of femand 22% of males (care statistics
2003). In addition, 8.7% of the residents are nedrifMikrozensus, 2003). Based on these
fractions, the sample is split into three partsigle females, single males, and married
individuals. The same is done for 1998Net household income is equivalised dividing
household income by the square root of househat Subsequently, the individual cost of a
nursing home stay is subtracted according to tkderéd state the individual lives in (see
Appendix G)** Moreover, additional expenses not covered by thesing home are

3 Single females have lower income compared to simgales or couples. If the constructed nursing home
population consists of a high fraction of femalihés translates automatically in a lower averagmine of the
nursing home population.

* For 1998 there exists no care statistic. The slosare statistic is from 1999. The marital stadfisan
individual is not surveyed in the care statisti@refore the exclusive reports about individualeeed of care of
the federal statistical office is used. The boldnbers in table 10 show the fractions of the thneigs in 1999
and 2003.

% The nursing home expenses of 1999 are inflatignséed to obtain the expenses at the level of 199@.
inflation adjustment is based on the average mleelopment of nursing home prices (cost of cab@ard and
lodging) between 1999 and 2007 of 1.27%.
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subtracted (e.g. additional payments for medicatabothes, cigarettes, alcohol, newspaper,
...). The calculation is based on the EVS and seglgrdbne for each age. E.g. for all ages
above 85, the average additional expenses are $&0mnonth in 2003 and € 138 per month

in 1998 based on conservative estimatel.there is income left after the subtraction of

expenses, it is assumed that all the money is sdieuirsing home expenses exceed net
income, wealth has to be decumulated.

It is central for the results that the nursing homasidents have enough wealth to dissave.
Appendix J shows mean and median total net weakh the three socio-demographic groups
and age 65 to 85, restricted to those householdsviimm expenses exceed their current
income. It turns out that even single females witle lowest incomes and who are

decumulating their wealth still have a median nealth of at least € 10,000 and a mean net
wealth of at least € 50,000.

For each year of birth, mean income and the neagitucted mean saving are calculated for
all three socio-demographic groups (single femabtk males, married individuals) separately.
As there is some variation in the data on a ydaalsis, the same technique applied before to
the saving rates is used to smooth the observatives the life-cycle. The oldest observed
individual in the EVS is 85 years old, so that radues are observed from age 86 on. The
smoothed value of age 85 is plugged in for eveyr ymtil age 95 since just for these ages
nursing home residents become more and more releffiarwards mean income and mean
saving are combined for each year of age, weighgaah of the three groups according to the
relative size of the nursing home population. Tniscedure ensures that more low income
households are represented in the constructed ngufsdme population since the mean
income of single females is below the mean incofr@ngle males, as well as that of married
individuals. Figure 10 displays the combined mearoime and saving for the constructed

nursing home population from age 60 to 85.

% Since to the knowledge of the author there isawe of information what a nursing home residemistmes
in addition to the expenses for the nursing hoiime following procedure was chosen to estimate thktianal
expenses. The estimates are based on the detaitedroption diary of the non-institutionalized patidn in
the EVS. For each year of age all consumption categ are added, which are not covered by the myitsome
and still needed by a nursing home resident. Ttukides clothes, health care expenses financedvhynteans,
haircuts, items of body care, telephone, radio, ldjo (and television) license fee and relatedirgp alcohol
(only available in 2003), and tobacco (only avd#alm 2003). The quarterly amount is transformetb ia
monthly amount and adjusted by household size (squat). The mean consumption values are smoaitied
age using a kernel-weighted local polynomial smimathTo obtain a conservative estimate the lowamigloof
the 95% interval is taken. Since we have only okstérns up to age 85, the value for age 85 is edrfiorward
up to age 95+.
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Figure 10: Combined mean income and
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The construction of the mean income and saving tha institutionalized population
incorporates the known information about the ingtinalized population (age, federal state,
care level, gender, and marital status). Howevergesall the other characteristics are
unobserved, the implicit assumption made is thatitstitutionalized population corresponds
to the non-institutionalized population with resptecthe unobserved characteristics.

The low or even negative mean saving of the coadunursing home population is in line
with previous findings. Spiel3 and Wagner (1993Yifglathis point using data from the
German Socio-Economic Panel Study (SOEP) in £89hey conclude that more than 50%
of singles aged 60 years and older in West Gerraady80% in East Germany are not able to
cover nursing home expenses after disposable in@mdehe contributions of the long-term
care insurance are taken into account. For maimgigliduals the percentage is lower (15% in
West Germany and 49% in East Germany). This is aigg when looking at the nursing

3" The social long-term care insurance came intocefte the 1.January, 1995. They include the planed
payments of social long-term care insurance irr tuedlysis.

32



home inhabitants who are able to finance the exgsefidly on their own. Krug and Reh
(1992) find that only 33% were able to finance ithairsing home by their own means in
1988 New data from 2005 delivers additional evidenceh(@ekloth, 2006). Considering
the payments of the social long-term care insuraB6® of the nursing home population in
need of long-term care drew on social assistan@®®® and were not able to pay fully for all

expenses.

Finally, the corrected aggregated mean saving liatdgding the nursing home population
can be constructetl. For each age t, the corrected aggregated savirgigacalculated as

follows:

mean_savindresident= 0), [(1- prob{resident=1),)+ mean_savindresident= 1), prob(resident= 1),
mean_incoméresident= 0), [{L— prob(resident=1),) + mean_incoméresident= 1), prob(resident= 1),

saving_rate =

where resident=0 indicates the non-institutionaip®pulation and resident=1 indicates the
constructed institutionalized population. The cangion of the weights (fraction of
households with at least one institutionalized memlprob(resident=)) consists of two
steps: first, the care statistics provide the foacof institutionalized individuals in brackets
including 5 years of age. To obtain the fractionradtitutionalized individuals for each age
separately a controlled remote data processingpeesrmed?® second, the care statistic is
on an individual basis and not on a household b&sike income and savings are measured
on a household level, the ratios of institutioratian are as well transformed to a household
level. The corrected and uncorrected aggregatedh s@ang rate are displayed in figure 11.
This is done for each age from age 20 to 94. Thldst age category summarizes all ages

from age 95 on since the population size is onbilable for age class 95+.

% The fraction seems to be relatively low. This cob due to the fact, that the social long-terne ¢asurance
was implemented not until 1995/1996.

% The analysis is restricted to the constructionthaf corrected aggregated mean saving rates. Theecho
procedure is not able to calculate the correctagteagted median saving rates. The procedure caotsstiie
institutionalized population out of the observedpplation by taking mean income and saving overethre
different groups. Taking the median income and rgpvs possible, but this biases the constructionhef
corrected median saving rate since the construastdutionalized population has only one value ifioccome
and saving, namely the combined median value dwettiree groups.

0 Forschungsdatenzentrums der Statistischen AmgeBdades und der Lander, care statistic, 1999 808,2
own calculations.
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Figure 11: Corrected and uncorrected mean saving tea - EVS
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Source: Own calculation based on the EVS 2003. Source: Own calculation based on the EVS 1998.

As can be seen, the difference in the correcteduacdrrected aggregated mean saving rate
becomes apparent from age 75 on. The differenceases from 1.6pp (1.0pp) at age 80, to
3.3pp (3.0pp) at age 85, to 6.0pp (5.7pp) at agauPQo 7.4pp (7.1pp) for age 95+ in 2003
(1998). The increase of the corrected saving raia fage 94 to age 95+ comes from the fact
that the fraction of institutionalized is higher @mg individuals aged 94 compared to

individuals aged 95+.

Overall, the difference in the mean saving rateoimparable to the USA. And this despite the
reduction of net expenses due to the social long-t@re insurance in Germany. The social
long-term care insurance came into effect in 1998J6. One of the main reasons for the
introduction of the social long-term care insuran@es the concern about the financial burden
of nursing home residents and their families. Siackarge fraction of the nursing home
residents had to rely at least partly on sociaistesce (Krug and Reh, 1992), the financial
costs for social assistance increased, which hatbetgpaid by the municipalities. The
following calculations quantify the effect of thecsal long-term insurance on saving rates.
Mean saving rates over age are calculated withoyt support of the long-term care

insurance. The results are displayed in figure 12.

It can be seen that corrected saving rates tuimyhrgegative in old-age. The corrected saving
rates without long-term care benefits are 2.5p@p{@). lower at age 75 compared to the
uncorrected saving rates without long-term careefiemn The difference increases to 28pp
(32pp) at age 90.
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Figure 12: Corrected and uncorrected mean saving ta without long-term care
insurance - EVS
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Source: Own calculation based on the EVS 2003. Source: Own calculation based on the EVS 1998.

To sum up, including institutionalized individuaigkes a difference in calculating aggregate
saving rates for Germany. The differences in aggeemean saving rates make up 7pp for the
oldest age group 95+. The difference is reduceautiir the benefits of the social long-term
care insurance. Without the social long-term casrance saving rates in old-age would
even become negative in old-age. The long-term egoenditure risk is lowered significantly

by the German long-term care insurance.

7.4Influence of an aging society on aggregate savingtes

Using Germany as an example, this subsection diganthe effect of the ongoing aging of

the industrialized populations with respect to mtlaesing home population on saving rates. If
one assumes that the fraction of institutionalizedividuals for every year of age stays

constanf the difference in the saving rates in old-age khoemain the same holding all the

other factors constant.

The main influence of population aging is on th@ragate saving rate including all ages.
This is due to the fact that older age groups esxeeheir relative weight, e.g. according to the

12th coordinated population forecasting of the fabstatistical office the fraction of age

“! There are two effects working in opposite dirensioFirst, medical progress could increase the murb
healthy years, delaying the entry into a nursinghédo older ages (Rothgang, 2001). Second, mogesin
households, less children per parent, and higlsabdity rates among younger cohorts could redheeage at
which individuals enter a nursing home (Lakdawadtaal., 2003; Schnabel, 2007, p. 15). Schnabel 7200
forecasts the frequency of long-term care rate§sEmmany on constant prevalence rates. Augurzky. ¢2007,

p. 58) use constant fractions of individuals insiug home per age group as their reference catégasgiculate
the demand for long-term care in nursing homes. [@oing the care statistic of 1999 and 2007, um®&b the
fraction of institutionalized individuals remainkrast constant. Above 85, there is an increashérfraction of
institutionalized from 1999 to 2007.
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group 80-84 increases from 1.6% in 1999 to 6.4%0B0 and the fraction of age group 90-94
increases from 0.5% in 1999 to 2.5% in 2050 (figlBe

Figure 13: Estimated fraction of the oldest old orthe total population over time
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Figure 14: Fraction of the institutionalized popul&ion on the total population
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Overall the number of nursing home residents widréase from 0.7% in 1999 to 2.9% in
2050 (figure 14). This corresponds to 1,995,00&imgrhome residents in 2050 (the forecasts
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are close to the calculation of Enste and Pimp&@08) based on the 11th coordinated

population forecasting and the care statistic @30

To quantify the effect of an increasing nursing legoopulation on the aggregate saving rate,
the aggregate saving rate is calculated as follows:

_ Tt population,
saving_rate, e = ., | oo '
=20| > population,

t=20

[saving_rate,

where the aggregated saving rate is the weighted afuthe saving rates for each age. The
initial age is set to 20 since the household heasdtroe at least 20 years old in the EVS. The
summation ends at the age category 95+. The welightsach age correspond to the relative
population size at each age t. The saving rategdoh age t are assumed to be the same
compared to the results obtained from the EVS i@818r 2003. Only the weights for each
age change over time according to thd" t@ordinated population forecasting. Aggregate
saving rates are calculated based on the populatienast of k=2010, 2020, 2030, 2040, and
2050. Finally, the difference between the corre@ed uncorrected aggregated saving rate is

taken and displayed in figure 15.

Figure 15: Difference between the corrected and uncrected aggregated saving rate
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Overall, the difference increases over time, whigfhects the higher fraction of elderly, who
move at a constant rate into a nursing home. Tfierehce between the aggregated saving
rates is only 0.20 percentage points in 1999 ag@fgp in 2003. The difference increases to
0.70pp based on the EVS 1998 and 0.81pp basededeMB 2003 in the year 2050. Thus, the
consequences of the nursing home population oreggtg saving rates seem to be limited.
However, one has to keep in mind that the resuésbased on old-age incomes, benefits of
the long-term care insurance, and nursing homeresgseas in 1998/ 2003. If future old-age
income declines in real terms, benefits of the @ care insurance are less genefous
and nursing home expenses increase stronger tltaagel income, the gap between the
corrected and uncorrected aggregate saving rategarease even further. The estimates in
this paper, furthermore, are likely to be only avéo bound, as all individuals in need for
long-term care receiving ambulant treatment are egplicitly considered here, and
individuals, who receive ambulant care, are madalyi to be underrepresented in the EVS.
The costs for ambulant care can be as high as thosiee care in nursing homes, which leads
to an increase of the estimated effect.

8 Conclusion

This paper contributes to a better understandinth@fsaving puzzle in old-age. Almost all

empirical investigations in many countries revegbegitive or at least close to zero saving
rates in old-age. Many suggestions were made tbdimexplanation for these empirical facts.
An often mentioned but never investigated concédspect of the estimation of saving rates
in old-age is that institutionalized individualspecially the nursing home population, are not
sampled in almost all studies. This paper shedsright on the effect of the exclusion of

institutionalized individuals in estimating savirgtes over old-age. Particularly this group is
expected to decumulate wealth since nursing honpereses net of private (and public)

insurance exceed disposable income on average.pa@iper quantifies this effect using the

Health and Retirement Study (HRS) for the USA dmel German Income and Expenditure
Survey (EVS) for Germany.

“2 Due to the aging of the population, the numbenwsing home residents increases. Because sonigtéom
care benefits are financed by a pay-as-you-go systeal social long-term care benefits have to else to
prevent that insurance contributions increase.&Sihe introduction of the long-term care insurainc&996 until
2008, there was no increase of benefits for nursorge care.
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Evidence in the USA suggests that nursing homeleess and the risk of long-term care in a
nursing home are key components in understandiagséiving behavior in old-age. In the

USA, singles deplete their wealth almost completelgr a two-year period based on the ratio
of medians measure. It takes less than 7 yearsshdng is measured via the median of
individual changes and 11 years for the ratio oanse For couples, wealth reduction is not
that large. The strong dissaving and the low mediealth holdings are the reasons why 35%
(2004) of all nursing home expenses have to benfied by Medicaid, which supports

individuals and families who cannot afford living & nursing home any more. Since the
nursing home population almost increases exporignivith age and reaches more than 30%
at age 95+ for USA, leaving out nursing home resisléeads to a serious overestimation of
the saving rates in old-age. In the USA, not incigdhe institutionalized households leads to
an overestimation of the mean (median) saving @t&s3pp (4.3pp) at age 80, 5.4pp (9.4pp)

at age 90 and even more for age 90+.

Based on detailed calculations using the Germaonhecand Expenditure Survey (EVS) and
other data sources, the overestimation of the Gemrmean saving rate increases to around

6pp at age 90. Therefore, the overestimation ahganates is not restricted to the USA.

This study helps to explain the high saving ratesld-age found in many countries and adds
further credibility to an extended LCH-PIH modelhish includes a precautionary saving
motive with respect to nursing home risk. The ongaging of the industrialized populations
and the connected increase in the fraction of threing home population will strengthen the
importance of including the nursing home populationestimate saving rates in micro
empirical studies. Based on calculations for Gemymarot including the institutionalized
population results in an overestimation of aggregatving rates of 0.2pp in 1999 and will
increase to around 0.7-0.8pp in the year 2050.uro 8p, more effort should be put in the
collection of data including nursing home resideongr different countries as done in the
HRS. Leaving them out could lead to serious biasepointed out in this paper based on the

saving rate.
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Appendix A: Concepts to measure saving

Three methods of calculating saving in period t iateoduced since they are used by the

studies introduced in section 2 and two of thesthous are used in this study as WélFor a

detailed description of concepts and measuremehbo$ehold saving rates see Brugiavini
and Weber (2003).

1. saving = assefs- assets

2. saving = income— consumption(often called residual measure)

3. saving = inflows; — outflows of the wealth account

Most studies introduced in section 2 use methodd!/ ar 2 to calculate saving in period t.

Each of these two methods has certain advantagedisaddvantages.

Consumption measures are often based on recald(biod Rohwedder, 2009). The
longer the recall period, the larger the recallsbi@verall consumption seems to be
underreported. In addition, there is evidence thabme is underreported as well.
However, the mismeasurement is more severe refatednsumption (Brandolini and
Cannari, 1994).

Wealth holdings are also measured with error. Feickl. (2007, figures 8, 13) report
that financial wealth is underestimated in survayad Debt and real estate seems to
reflect aggregate numbers very well. Juster, Samth Stafford (1999, pp. 257, 260)
point out that the number of categories for differasset groups influences overall
wealth holdings positively.

The change in wealth measure includes active assiyEgmsaving. The residual saving
measure includes only active savings and doeswhtde capital gains and los$8s.
The income minus consumption measure does notinékeccount inheritances. Inter
vivos transfers received should be included initttome measure, and inter vivos
transfers given away should be part of the consiampbheasure, which is the case e.g.
in the HRS.

“3 More details about the implemented saving measaneprovided in section 6 and 7.
*4 The difference between measures including onliyasaving and measures including both active arssige
saving could be large due to drastic price chanfassets like stocks or real estate.
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Appendix B: Sample restrictions

Table 12: Sample restrictions

respondents households
wave (0) (1) (2) 3 4) ©)
1 12,652 12,652 0 0 0 0
2 19,642 19,642 0 0 0 0
3 17,991 17,991 17,991 8,3p3 6,502 0
4 21,384 21,384 21,384 10,700 8,275 6,396
5 19,579 19,579 19,579 10,736 8,238 8,030
6 18,16° 18,16¢ 18,16¢ 10,93¢ 8,37t 8,05¢
7 20,129 20,129 20,129 11,111 8,473 8,223
8 18,469 18,469 18,469 11,301 8,710 8,435
9 17,217 17,217 17,217 11,344 8,615 8,285
Total 165,23( 165,22¢ 132,93 74,66¢ 57,18¢ 47,42

(0) Includes all respondents over waves 1 to 9.

(1) Exclude hhidpn==22965041 & wave==6: no stratd @eights.

(2) Exclude waves 1 and 2 due to the availabilfta @onsistent nursing home status (available fi®@®6 on)
and a underreporting of AHEAD respondents’ weaith 994.

(3) Exclude all respondents below 65 years of agleeginterview.

(4) Keep only one observation for each household.

(5) Keep only households, which are observed indulisequent years.

Appendix C: Weighting

The HRS oversamples Black and Hispanic HRS respusades well as the number of HRS
respondents who are residents of the state ofdéofihe household weight is constructed in a
way to have the sum of the weights equal the nunobdrouseholds in the population as
measured by the March Current Population Survey,ctwhincludes living, non-
institutionalized respondents. A household where tnly or both respondents are
institutionalized, e.g., living in a nursing homethe time of the interview, will have zero
household weights for that wave. Since the insti#lized population is the core of this
analysis, a way suggested by the HRS staff is tothe weights from the wave prior to
institutionalization*® This procedure assures that almost all houselnads positive weights
since nursing home residents are originally not @ach For 2000 and 2002 additional
weights for the institutionalized population ar@yded. Unfortunately, the weights are only
available on an individual level in these two yedrsis means that these weights cannot be

used to consistently weight the sample on a houddewel from 1996-2008. For further

*5 The same approach is chosen by Hurd and Rohw¢2aed).
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information

about

weighting

please

consult

the HRShomepage

(http://hrsonline.isr.umich.edu/index.php?p=weigfd)n If weights are used, there is a very

limited number of observations (15) where the hbof® has no positive weight before

observed as institutionalized household.

Appendix D: Item non-response

Table 13: Item non-response over different wealthategories

| non-institutionalized institutionalized non-institutionalized | institutionalized
obs | 54,365 2,823 54,365 2,823
Value of primary residence Value of CD, governmentavings bonds, and T-bills
continuous value 62.1 17.5 17.5 8.9
no asset 24.3 73.8 70.51 80.27
required imputation 13.6 8.7 12.0 10.9
Net value of real estate (not primary residence) Neatalue of bonds and bond funds
continuous value 10.3 3.9 4.3 2.3
no asset 84.8 92.7 90.0 90.9
required imputation 49 34 5.7 6.8
Net value of vehicles Net value of all other savings
continuous value 57.7 13.0 8.9 35
no asset 22.7 811 85.6 91.9
required imputation 19.6 5.9 55 4.6
Net value of businesses Value of all mortgages (prary residence)
continuous value 4.4 13 14.7 1.9
no asset 91.7 96.2 811 94.4
required imputation 39 25 4.3 37
Net value of IRA, Keogh accounts Value of other hommans (primary residence)
continuous value 20.5 3.9 4.8 0.4
no asset 67.1 88.6 92.7 96.1
required imputation 124 7.6 2.6 34
Net value of stocks, mutual funds, and investmentusts Value of other debt
continuous value 16.9 7.8 17.0 6.3
no asset 69.5 80.7 78.3 88.5
required imputation 13.7 11.5 4.8 52
Value of checking, savings, or money market accousit
continuous value 58.2 41.3
no asset 15.3 36.4
required imputation 26.5 222

Appendix E: Wealth changes of nursing home residest over waves and age

classes

Figure 16 presents the change in wealth over aywaw-period for single nursing home
residents and nursing home residents with a spolise.change in wealth is measured
according the three measures introduced in sulese6tiL and displayed for each wave and

age class. Table 14 presents the number of obgmrgah each age class. The first age class
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includes all ages from 65-79 to obtain a reasonahfaple size. Contrary to singles, most

nursing home residents with a spouse are in thedbage class.

Figure 16: Two-year percent change in wealth of irtgutionalized individuals
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Table 14: Household composition of the institutionézed population over age classes

singles couples all households

ageg obs in % obs in %o obs in %
65-79 439 21% 194 46% 633 25%
80-84 382 18% 89 21% 471 18%
85-89 599 28% 98 23% 697 27%
90-94 481 23% 38 9% 519 20%

95+ 222 10% 7 2% 229 9%
total 2,123 100% 426 100|% 2,549 100%

Source: Own calculation based on the HRS 1996-2008.

Overall, the three measures of two-year percennghain wealth of institutionalized
individuals seem to be quite stable for singlesr dath waves and age classes. For couples,

the ratio of means and medians are less stableveaees and age. The mean of individual
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changes is more stable. The lower stability midgieé tlue to the lower sample size or

influences of the non-institutionalized spouse.

Appendix F: Saving rates for each age and smoothingots - HRS

Saving rates are smoothed over age to reduce ti@nga and to obtain an easy to interpret
information structure. The reduction of the varemesults in a higher bias. This means a
bias/ variance tradeoff is inherent in smoothingpe Tchosen smoothing procedure is the
kernel-weighted local polynomial smoothing (seet&taase reference manual, vol. 2, I-P,
release 10, p. 206-215 and the references therdie) chosen specification of the smoothing

procedure is displayed below each graph.

Corrected saving rates: all households (includingnistitutionalized households)

Local polynomial smooth - mean saving rate Local polynomial smooth - median saving rate

saving rate
saving rate

T
80
age

80
age

90% confidence interval
smoothed mean saving rate

® mean saving rate 90% confidence interval

smoothed median saving rate

® median saving rate

kernel = epanechnikov, degree = 1, bandwidth = 5, pwidth = 13.72
Source: Own calculation based on the HRS 1996-2008; weighted.

kernel = degree =1, =5, pwidth = 4.57
Source: Own calculation based on the HRS 1996-2008; weighted.

Uncorrected saving rates: Non-institutionalized hoaeholds

Local polynomial smooth - mean saving rate Local polynomial smooth - median saving rate

saving rate
saving rate

T T T T T T T T T T T T T T
70 75 80 65 70 75 80 85
age age

90% confidence interval ® mean saving rate 90% confidence interval ® median saving rate

smoothed mean saving rate

kernel = , degree =1, =5, pwidth = 8.81
Source: Own calculation based on the HRS 1996-2008; weighted.

smoothed median saving rate

kernel = , degree = 1, =5, pwidth = 4.84
Source: Own calculation based on the HRS 1996-2008; weighted.
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Appendix G: Calculation of nursing home expenses ibermany

The daily rates for care as well as board and lagigiare taken from the care statistic of the
statistical office in 1999 and 2003. Average inwestt expenses per resident over all federal
states are based on the PAULA data base of the Biikdesverband. The daily rates are
multiplied by 30.4 to obtain average monthly co§&tslumns 1-3 of table 15 show the average
care expenses depending on the care level. Colusitows the average care expenses over
all care levels, weighted according to the fractodmndividuals in each care level and federal
state.

Columns 5-7 present the net cost of care aftectidribution of the long-term care insurance
is taken into account. For a few federal statesctists are zero since the contribution of the
long-term care insurance is larger compared to dkerage expenses. Moreover, the
contribution of the long-term care insurance idrieted to a maximum of 75% of the total
nursing home expenses. Column 8 displays the watiginerage net expenses of care over all
care levels. The cost of board and lodging can den dn column 9 and the investment
expenses in column 8. Overall net expenses are shown in column 11. ColGthpresents
overall expenses for individuals of care level “These individuals do not get a contribution
to their cost of care from the long-term care iaswge. The costs of care are assumed to be
18.4% below the expenses for care level one (Séthotee 2006, p. 29, table 9.1). Column 13
is the sum of average overall costs including essisl of care-level “0*” Column 14 adds an
average extra charge for single rocfhs.

8 The average investment costs per person are fadenthe PAULA data base of the BKK-Bundesverband.
Only data for 2003 are available. Thus, to obtavestment expenses for 1999, the 2003 data aratinfl
adjusted assuming the same inflation rate as #rctmbination of cost of care as well as board ladding.
This is equivalent to assuming the investment egpemeflect a constant fraction of the other exgens

" Column 13 is the sum of column 11 multiplied by (fraction of care level “I-llI”) for the old féeral
states and 96.6% for the newly-formed German statdscolumn 12 times 7.4% (fraction of care lev@) ‘for
the old federal states and 3.4% for the newly-fai@erman states. The fraction of care-level “0“simg home
residents is taken from Schneekloth (2006, p.dilet2.1).

8 To the best knowledge of the author, there istatistic about the additional charge of single reamnursing
homes available. According to experts and inquiinethe internet, the additional charge is set 68 in 2003
and €141 for 1999. This additional charge is mliéigb by the fraction of available single rooms &. &% in
2003 and 45.7% in 1999 (care statistic 1999 andBR00hich is a reasonable assumption since 89.2389)
and 89.5% (2003) of all places in nursing hometaken. The percentages of nursing home utilizagiean
increase if residents of care level “0” are addiilty included.
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Table 15: Calculation of net nursing home costs iGermany

1999 () @ @ “ ®) ®) ™ ®) ©) (10) @y 12) (13) (14)

cost of care average cost of care - benefit average board &| investment| overall net overall exp. overall exp. overall exp.
federal state care level | carelevel Il carelevel lll] costof care|l carelevell carelevelll carelevel lll] cost of care| lodging expenses expenses| carelevel "0"| incl. carelevel "0"| + singleroom
Baden-Wiirttemberg 1,307 1,611 2,037 1,588 284 332 605 366 547 309 1,222 1,923 1,274 1,338
Bavaria 1,277 1,642 1,854 1,584 254 363 422 345 486 242 1,073 1,771 1,125 1,189
Berlin 1,246 1,733 2,098 1,671 223 454 666 434 456 274 1,163 1,747 1,206 1,271
Brandenburg 1,003 1,216 1,733 1,256 0 0 301 64 426 191 681 1,436 707 771
Bremen 1,003 1,611 2,006 1,547 0 332 574 303 608 370 1,282 1,797 1,320 1,384
Hamburg 1,186 1,672 2,189 1,599 163 393 757 381 669 363 1,413 2,000 1,457 1,521
Hesse 1,246 1,702 2,158 1,703 223 423 726 454 547 384 1,385 1,948 1,427 1,491
Meckl. Western Pomerania 1,034 1,277 1,733 1,263 11 0 301 56 426 84 565 1,353 592 656
Lower Saxony 1,125 1,459 1,854 1,464 102 180 422 222 486 397 1,105 1,802 1,157 1,221
Northrhine-Westphalia 1,155 1,581 2,280, 1,627 132 302 848 386 730 255 1,371 1,927 1,412 1,476
Rhineland Palatinate 1,216 1,550 2,098 1,570 193 271 666 337 578 283 1,198 1,853 1,247 1,311
Saarland 1,125 1,550 2,006 1,483 102 271 574 266 578 347 1,191 1,842 1,239 1,303
Saxony 942 1,186 1,642 1,162 0 0 210 29 426 234 689 1,428 714 778
Saxony-Anhalt 973 1,307 1,581 1,232 0 28 149 39 426 196 661 1,416 687 751
Schleswig-Holstein 1,094 1,398 1,733 1,360 71 119 301 141 547 319 1,007 1,760 1,063 1,127
Thuringia 821 1,125 1,520 1,105 0 0 88 20| 486 108 615 1,264 637 701
Germany 1999 1,155 1,520 1,976 1,509 132 241 544 276 547 282 1,105 1,772 1,150 1,214
2003 () @ @ “ ®) ®) ™ ®) ©) (10) @y 12) (13) (14)

cost of care average cost of care - benefit average board &| investment| overall net overall exp. overall exp. overall exp.
federal state care level | carelevel Il carelevel lll] costof care|l carelevell carelevelll carelevel lll] cost of care| lodging expenses expenses| carelevel "0"| incl. care level "0"| + singleroom
Baden-Wiirttemberg 1,398 1,763 2,219 1,719 375 484 787 502, 578 332 1,412 2,051 1,459 1,535
Bavaria 1,459 1,824 2,098, 1,768 436 545 666 538| 517 267 1,322 1,975 1,370 1,446
Berlin 1,368 1,885 2,250 1,817 345 606 818 579 486 296 1,361 1,899 1,401 1,477
Brandenburg 1,094 1,368 1,885 1,403 71 89 453 166 456 212 834 1,561 858 934
Bremen 1,064 1,702 2,158 1,648 41 423 726 399 669 398 1,466 1,935 1,501 1,576
Hamburg 1,277 1,763 2,310 1,692 254 484 878 475 669 378 1,522 2,089 1,564 1,640
Hesse 1,246 1,733 2,219 1,691 223 454 787 459 517 377 1,352 1,911 1,393 1,469
Meckl. Western Pomerania 1,034 1,368 1,794 1,335 11 89 362 115] 456 89 659 1,388 684 760
Lower Saxony 1,216 1,581 1,976 1,548 193 302 544 322 486 415 1,222 1,893 1,272 1,348
Northrhine-Westphalia 1,216 1,702 2,250, 1,645 193 423 818 423 760 260 1,443 2,013 1,485 1,561
Rhineland Palatinate 1,186 1,550 2,128 1,521 163 271 696 309 608 281 1,198 1,857 1,246 1,322
Saarland 1,125 1,581 2,098 1,493 102 302 666 288| 578 348 1,214 1,844 1,260 1,336
Saxony 1,003 1,277 1,733 1,241 0 0 301 41 426 245 712 1,490 738 814
Saxony-Anhalt 1,094 1,459 1,702 1,392 71 180 270 164 486 222 873 1,602 897 973
Schleswig-Holstein 1,338 1,672 2,037 1,629 315 393 605 410 608 374 1,393 2,074 1,443 1,519
Thuringia 942 1,277 1,702 1,260 0 0 270 62 547 123 731 1,439 755 831
Germany 2003 1,246 1,672 2,098 1,616 223 393 666 393 578 301 1,271 1,895 1,317 1,392
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Appendix H: Suitability of other German datasets

The GermanSAVE study Sparen undAltersvorsorg in Deutschland) has reached its
maximum sample size in 2006. However, the sampke isi still too small to calculate robust
saving rates in old-age (age 65-69: 313 househalgis;70-74: 273 households; age 75-79:
151 households; age 80-84: 67 households; age 8b+oRseholds). No nursing home
residents are sampled.

The GermarSOEP (Sacio-EconomicPanel Study) lacks sufficient measures of savitighe
guestion ,Do you usually have an amount of monéydeer at the end of the month that you
can save for larger purchases, emergency expensesaoquire wealth? If yes, how much?*
has certain restrictions: first, it asks for regukaving, and second, it does not allow
dissaving. Net wealth differences over a five ybarizon (between the surveys 2002 and
2007) can be calculated. The mean net wealth chengegative over all age groups. In
addition, mean saving rates over age classes #tectal lot and are significantly negative for
age groups below 65. Thus, the measure of net hvelmiés not seem to be very precise.
Nursing home residents are originally not sampléalvever, individuals are followed if they
move into a nursing home. In 2007, they add up2andividuals in a nursing home and 32

individuals in residential homes. The number ofsmg home residents is clearly too small.

The Survey of Health, Ageing andRetirement inEurope GHARE) has one possibility to
measure saving using the wealth difference betweem 1 and 2° Since the individual has
to be sampled in both waves, the German samplamassufficient number of observations
(age 65-69: 340 households; age 70-74: 212 househade 75-79: 146 households; age 80-
84: 89 households; age 85+: 35 households). Nursomge residents are originally not
included in the German sample. Since individuaés falowed when moving into a nursing
home, the second wave of the German sample coriesaghan 20 nursing home residents
(depending on the variables to construct nursinméhaesidence). Again the number of
observations is by far too small.

9 The German SOEP data are provided by Germanutesfior Economic Research (DIW Berlin).

0 This analyses uses data from SHARE release 2a3.0f November 13th 2009. SHARE data collection in
2004-2007 was primarily funded by the European C@sion through its 5th and 6th framework programmes
(project numbers QLK6-CT-2001- 00360; RII-CT- 20062193; CIT5-CT-2005-028857). Additional funding
by the US National Institute on Aging (grant nunsEi01l AG09740-13S2; P01 AG005842; P01 AG08291; P30
AG12815; Y1-AG-4553-01; OGHA 04-064; R21 AG025168)well as by various national sources is gratefull
acknowledged (seetp://www.share-project.org for a full list of funding institutions).
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Appendix |: Saving rates for each age and smoothinglots - EVS

Saving rates are smoothed over age to reduce ti@nga and to obtain an easy to interpret
information structure. The reduction of the varemesults in a higher bias. This means a
bias/ variance tradeoff is inherent in smoothinge Tchosen smoothing procedure is the
kernel-weighted local polynomial smoothing (seet&taase reference manual, vol. 2, I-P,
release 10, p. 206-215 and the references therdie) chosen specification of the smoothing

procedure is displayed below each graph.
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Appendix J: Net wealth over age - EVS

For all individuals, who are not able to cover natsing home expenses, mean and median
net wealth is calculated over age. The figureswedbow smoothed median and mean net

wealth over age for single males, single femaled,raarried individuals.

Local polynomial smooth - single males 2003
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Local polynomial smooth - single males 1998
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Source: Own calculation based on the EVS 2003. Source: Own calculation based on the EVS 1998.
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Source: Own calculation based on the EVS 2003. Source: Own calculation based on the EVS 1998.
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Source: Own calculation based on the EVS 2003. Source: Own calculation based on the EVS 1998.
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