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Abstract

This paper analyses the role of age and cohortceffen home-ownership and housing wealth in Turkey.
We utilize twelve consecutive waves of the TurEistiistical Institute (TURKSTAT) Household Budgetv&ys
(HBS) from 2003 to 2014. We construct a pseudodpiata set following Deaton (1985) using birth-yeahorts in
which families are grouped into cohorts with redptecthe birth year of their household heads. Eiapiranalysis
shows that young cohorts are less likely to owrirthemes, but they are more likely to be in houstept.
Moreover, they are willing to invest in second hemas much as old cohorts. We estimate a Heckmasstepo
selection model to distinguish the contributionqofality growth on house prices, while the selectiviterion is
home-ownership. We regress weighted average ofidheal logarithm of cohort home values on age aotort
dummy variables. We find that cohort effects onéealues are significantly larger for young cohoetgen after

controlling for age effects and quality growth.

JEL Classification: C23, D12 and R21

Key words: Home-ownership, Housing wealth, Cohort effectguds-panel

2| would like thank the anonymous referee for lesfaluable comments and suggestions.

b Economist, Structural Economic Research Departn@snitral Bank of the Republic of Turkey (CBRT)ubl Ankara 06050 TURKEY
Telephone no: + 90 312 5078024

Fax number: + 90 312 5075732

E-mail: evren.ceritoglu@tcmb.gov.tr




l. Introduction

This paper analyzes the roles of age and cohattsfon home-ownership and housing wealth in
Turkey. Home-ownership is one of the main motivadidehind household savings. Households generally
have a positive view of housing investment, butdetwld attitudes towards housing market change with
respect to age and cohort. Young households oftefempto keep their savings in financial instrunsent
due to liquidity and to enjoy high returns. The lgisig of the changes in household attitudes is itamb,
because housing investment plays a major roledrfdimation of household assets and liabilitiesu@h
and Jappelli (2003) find that the availability adusing finance, which is measured by down payment
ratios, affects the distribution of owner occuparates across age groups using micro-economicfdiata
fourteen OECD countries. Tun¢ and Ya\2015) provide empirical evidence for the arguntiat the
high growth rate of consumer credit, in particlhausing credit, is one of the main reasons of toemt

decline in private saving ratios in Turkey.

Previous empirical literature analyses the impdcgeing population on home-ownership rates
and housing wealth distribution in advanced ecoersnfiLindh and Malmberg, 2008; Chiuri and Jappelli,
2010; Angeliniet al, 2014; Alik-Lagrange and Schmidt, 2015). Howewdeyeloping countries have
young and growing populations, which put pressurdath house prices and household finances (Forrest
and Lee, 2004). Arslaet al. (2014) investigate the effects of demographic geasn housing demand in
Turkey. They analyze TURKSTAT Household Budget ®ysvto determine the link between housing
demand and age groups. They obtain housing deneareh€h age group and long term housing demand
for whole population by utilizing TURKSTAT populati projections. They estimate that housing demand
will increase by 1.48 percent annually on averagenf2009 to 2050, while 1.08 percent of the risk wi
stem from population growth and the remaining (adfxent will be driven by demographic change. Their
empirical analysis indicates that the change iratestructure of population will have a sizealffiecé on

the growth of housing demand in addition to popatagrowth. Ceritglu and Eren (2014) examine and



guantify the potential effects of demographic clangn household savings in Turkey using a
methodology proposed by Mankiw and Weil (1989). yfpeedict that if the sole effect of demographic
change is taken into consideration, then housebkaling ratio might increase around 2.2 percentage
points between 2010 and 2050 due to the expecsedimi working-age population. Moreover, they
perform household saving ratio projections conimglfor cohort effects as a robustness check falgw
Deaton and Paxson (2000). Cohort effects are titatly significant in the econometric estimatiotsit
their contributions to household saving ratio pctgns remain limited as in Demery and Duck (2006a
and 2006b). However, to the best of my knowledbe,rble of cohort effects on housing wealth is not
investigated for the Turkish economy before. Hilagél. (2016) performs a hedonic price adjustment for
the housing market in Turkey from the first quad&R010 to the first quarter of 2015, when housegs
increased by 78.8 percent. Their empirical findisgggest that attributing all the price increasa teal
appreciation might be misleading. In particulaeytkestimate that one fourth of nominal changescared

half of relative changes in house prices stem fgoiadity growth in this period.

We utilize twelve consecutive waves of the Turk8thtistical Institute (TURKSTAT) Household
Budget Surveys (HBS) from 2003 to 2014. Empirigalgsis indicates that young cohorts are lessylikel
to be home-owners, but they are more likely to hmwustanding housing debt. Moreover, they are mglli
to invest in second homes as much as old cohortsdinetric results confirm that quality growth ®ay
an important role on the rise of house prices irk&y We estimate a Heckman two-step selection mode
to find the contribution of quality growth on houyséces, while home-ownership is the selectioreddn.
Hence, we are able to analyze the roles of ageahnart effects on home values, which are isolatech f
guality growth. We discover that cohort effectshmme values are significantly larger for young at$o

even after controlling for age effects and qualitgwth.

The outline of the paper is as follows: Sectiopriésents a simple theoretical model to analyze

cohort effects. Section Ill provides a descriptaralysis of HBS and explains the formation of aupse



panel data set for birth-year cohorts. Section fespnts the econometric results and robustnes&shec

Finally, section V concludes this paper with a tsigmmary of our empirical findings.

Il. Theoretical Background

I1.1 — A Simple Theoretical Model for Cohort Effect

Deaton and Paxson (2000) propose that cohort sftechousehold income and consumption can
be determined by a simple linear model. We follogirailar approach to find the role of cohort effeon
housing wealth accumulatidriife-time resourcesw, are the sum of assets at birth and the discounted

present value of future labor inconye(1).

Wi=A+ X6y +n)7° (1)

In this equatiorL is the length of lifer is the constant real interest rate gpds labor income of
individuali at agea. According to the Life Cycle Theory consumptioragka is proportional to life-time
resources (Modigliani, 1986). The ratio of consumpto life-time resources depends on age prafidal
interest rate and household tastes and preferéeesuppress real interest rates as in Deaton axgbR

(2000) at this point.Therefore, we can write age-consumption profiléotiews:

cia = fil&)W,. &

! Previously, Demery and Duck (2006a and 2006bp¥add the same approach to find the empirical ingpme of cohort effects on household
income and consumption in the U.K. economy.

2 Unfortunately, HBS does not provide data on thewmhof housing debt and accruing interest ratevéd@r, we include time dummy variables
for survey years in the estimations to captureetffects of macro-economic developments. Moreover,estimate the contribution of quality
growth on home values, which also allows us tormbfior household tastes and preferences in theihgunarket.
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We could also write age-income profile by replaciagsumption with income in equation (2). A
time-series of cross-sectional household budgetegarallows us to analyze average consumption and
average income for different birth cohorts. If wekage the logarithm of equation (2) over all indials

born in the same year, then we can write the Itdgarbf cohort consumption as a combination of agk a

cohort effects (3).

Incyp = Inf(a) + InW, 3)

Hereb denotes the year of birth and the lines over tgables indicate mean values. We can
estimate equation (3) by regressing the averagealdogarithm of consumption for households barn i

yearb and observed at agein household budget surveys on a set of age amafcdummy variables (4).

Inc = D%, + D%y, + u, 4)

In equation (4)nc is a stacked vector of the natural logarithmsasfart consumption values with
observations for each cohort for all survey yeatsile D¢ is a matrix of age dummy variables @l is a
matrix of cohort dummy variables. The regressioefiidentsa, andy, represent age and cohort effects,
respectively. Moreovenwy, is the sampling errom{easurement errdrwhich emerges because of the fact

that cohort consumption values are observed fronséioold budget surveys rather than population.

InHW = D%y, + DPyy, + vy, (5)



In this paper we suggest that age and cohort effathousing wealthjW, can be analyzed with
the same approach (5). HeteHW is a stacked vector of the natural logarithmsadfort housing wealth
values with observations for each cohort for ativey years, where the regression coefficientandy,,

represent age and cohort effects as before.

1R Data

HBS are defined as repeated cross-sectional syrwdaysh do not have a panel dimension. They
provide detailed data on household disposable iecand consumption expenditures from 2003 to 2014.
Unfortunately, HBS indicate whether households liveirban regions or rural regions only from 2003 t
2013? They provide information about participants’ agender, education, occupation and employment
sector. However, the surveys do not include infdimnaabout households’ geographical locations, pixce

for the 2003 survey, which also has a significahttyher number of observatiofs.

HBS divides home ownership status of households fimtir categories (Figure 1). The ratio of
households that live in their own house decreasmt £8.5% in 2003 to 66% 2014, while the ratio of
households that live in a house owned by a famiynimer surged between 2007 and 2009, but remained
steady afterwards. We observe that the ratio oféleolds, who live in public housing, which is pdrd
by government for civil servants increased slighttiypugh this remains at a very low level. Moregtee
ratio of tenants decreased gradually at the same #hccording to HBS data the number of familieswgr

by 2.5% annually on average from 2002 to 2014, evhilerage household size fell to 3.7 in 2014 fragn 4

3The definitions of rural and urban regions chansjgdificantly after a recent law extended the iig§ons of local governments. According to
TURKSTAT the size of urban regions increased draally from 70% to 90% in 2014. For this reason,$1B014 does not provide information
about rural and urban households.

4 TURKSTAT collects individual and household dispaisancome figures for the twelve months perioapto the survey month, but not for the
calendar year due to the design of the survey muestires. For instance, if a household particgpate the Household Budget Survey in
September 2008, then annual household disposatdenmwill refer to the twelve months period betw&aptember 2007 and September 2008.
However, the monthly inflation rates are quite hagid there are significant differences in the tidtarates of geographical regions in Turkey.
TURKSTAT includes a regional and monthly inflativariable in the HBS since 2003. Household disp@&saidome and housing wealth are
inflated to the year-end (December) prices of treesponding survey year by multiplying with thilation index. Annual household disposable
income and housing wealth are divided by year-emtbemer price indices for each survey year andcalhomic variables are analyzed in 2003
TL prices.



in 2003. Demographic change might explain the dedih home-ownership ratio at least partially iis th

period®
Figure 1— Home-ownership (%) Figure 2 - Housing Debt(%)
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We observe that 6.8% of households have a secamé,hwhile 5.6% of them have outstanding
housing debt according to our restricted sampleFsgtire 2 presents the percentage of home-owhats t
have outstanding housing debt according to the gepurchase of their homes. The maturity of hogisin
credit extended by deposit banks to households iaverage five years in Turkey. Therefore, it i$ no
surprising to discover that a relatively high prafmm of home-owners that purchased their homeX09
and later have housing debt. However, it is stgkio find that 51.2% of them still have outstanding
housing debt, while this ratio is 8.4% for the wda@ample. This empirical observation indicates the
changing attitudes in the housing market, whereeatgr ratio of homes are purchased by using comsum

credits compared to previous years. The fall ierigst rates, which is partly related to the expmanasiy

® As a caveat we must mention that multi-generatibnaseholds are common in Turkey, especially falrcegions (Cilasun and Kirdar, 2013).
However, we observe that the ratio of extended Ifasnis falling steadily as we move from old cohtartyoung cohorts. Moreover, the ratio of
extended families in total population is fallingtime, since young individuals leave home and distatheir own households. This might be one
of the reasons behind the decline in home-ownensiigs, because home-ownership rate is higher amxiegded families. Finally, extended
families have a considerably larger family size, the difference in the age of the household héaktended families and that of total families is
decreasing steadily, which suggests that their itapee on economic and social life is going to disti over time.
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monetary policies applied in advanced economies gfbbal economic crisis, might have contributed t

this process.

In HBS households are questioned about the sqlliitg of their residences according to market
conditions in the survey month and their respomsesecorded in current TL prick&ccording to their
subjective evaluations the ratio of weighted averagme value to annual household disposable income
increased significantly from 2.1 times in 2003 t® #mes in 2007 in the sample. However, this ratio
which was 2.6 times in 2009, declined graduallgrafflobal economic crisis. We must point out tinat t
ratio of home value to annual household disposialsieme experienced a minor decrease and realized as
2.5 times in 2014, which was still higher thanittigial level in 2003. These empirical observatiGamew
that the increases in house prices puts a finastialn on young households and partly explain why

young households are more likely to have outstandousing debt compared to old househélds.

In a seminal paper, Deaton (1985) suggests thefus#horts from a time series of repeated cross-
sectional surveys, when a genuine panel data set igvailablé. Cohorts can be constructed by focusing
on a distinct and static feature, which is obseffeeall individuals or households such as thehbyear of
the household head (Verbeek, 2008). In this pdpergcross-section dimension of the HBS is largethad

number of cohorts is assumed to be fixed.

The sample set is separated into cohorts usingeholds heads’ birth years as the choice critéria.
Household units, which are composed of individualsp live together, and families, whose household
head is unemployed or an unpaid family worker ardueled from the pooled sample. Moreover, the

lowest and the highest 1% percentiles of housingltiveare trimmed out to remove potential outliewsrf

® Home-owners and households, who live in publicsimgiand households that in a house, which is ovayeal family member, are asked about
the market value of their residences in the sumegth in HBS. Tenants are not asked this specifestion.

" Moreover, we can observe annual disposable indormal households, monthly rent for tenants anahthty imputed rent for home-owners and
families that live in public housing in HBS. We calate housing investment return ratio by dividimgme value to annualized rent and imputed
rent. We observe that the estimated housing invagtmatios for both rent and imputed increasedddigaexcept for a brief fall during global
economic crisis. As of 2014 it requires more thaartty-eight years for a house to pay for initialdetment by rent revenue on average.

8 A cohort is defined as a group with fixed membagrsimdividuals of which can be identified as thehow up in the surveys (Deaton, 1985, pg.
109).

9 According to the classification of the TURKSTAT 8Ba family member who plays a greater role thanréist of the members in at least one
important issue is selected as the household lBradying income into the family is not the mainteria in the selection of the household head.
The household head may be male or female though394 of them are actually male. The household liEss$ not have to be the highest
income earner in the family, but he/she is resp@sfor managing household income and consumptigreraitures. Household head
characteristics have a strong influence over haldedaving preferences.
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the sample set (Figure Al). In addition, cohort®wlere born before 1945 and after 1975 are excluded
from the pooled sample to capture sufficient nundfesbservations in each cohort cell. As a regh#,
final sample set is restricted to 85,169 familebo live in their homes and whose household head is

between the ages of 28 and 69 from 2003 to 201dl€TH.

Table 1- Descriptive Statistics'”

Number of obs. Mean Std. dev. Min. Max.
Age 85,169 46.88 8.93 28 69
Female 85,169 9.8%
University graduate 85,169 11.6%
Household size 85,169 4.12 1.86 1 30
Household disposable incorie 85,169 13,675.8 12,209.7 0.0 512,239.0
Home valug? 67,074 35,331.9 26,152.2 2,493.1 175,531.0

Source: TURKSTAT Household Budget Surveys
(1) Descriptive statistics are calculated usingdetwld weights for the restricted sample.
(2) 2003 TL prices

We exclude families that live in public housinginrhouses owned by family members and the
sample set is restricted to home-owners, sinceioutis to analyze the roles of age and cohort tffen
housing demand. We track thirty-one birth year cthawvho were born between 1945 and 1975, for 12
years from 2003 to 2014 as mentioned before. Taereapproximately 154 household observations for
birth-year cohorts between 2003 and 2014 on avefBglele Al). Hence, we can calculate the natural

logarithm of home value for all cohorts for eachvey year comfortably in the empirical analysis.

The number of observations in each cohort cell rhassignificantly large so that sample cohort
averages will approximate to true cohort averaga® foopulation. Verbeek and Nijman (1992) show that
the bias in the standard fixed effects estimatéeces will be small provided that the cohort sizee
sufficiently large such as 100 and 200 individwisl the true means within each cohort exhibit ciaffit
time variation. Browninget al. (1985) analyze sixteen birth-year cohorts withagarage cell size of 190

household observations for 7 years from Family Bgltere Surveys (FES) for the U.K. economy. Banks



et al. (2001) also analyze seven birth-year cohorts mfiproximately 100 household observations in each
cell from FES for 25 consecutive years. Therefax@rage cohort size is sufficient in this paperictvtis

required for consistent estimation of parameteiistefest (Verbeek, 2008).

V. Econometric Results

IV.1 — Home-Ownership, Second Home Investment angiklg Debt

First of all, we analyze the roles of age and cbleffiects on home-ownership, second home
investment and housing debt. We create a dummsgblariwhich is one for households, who live in thei
own homes and zero otherwise. In the same wayowe flummy variables, which assume value of one
for households, who have a second home and foreholds, who have outstanding housing debt and zero

otherwise. We calculate their weighted mean valoesach cohort and survey year.

We estimate linear random effects models usingps@udo-panel data set. Our regressions are
parallel to equation (5), but we do not take ndtlagarithms of our dependent variables, sincevidaes
of dummy variables lie between zero and one. Wemsthat the probabilities of being a home-owner,
having a second home and also having outstandingjing debt increase with age but at a decreastag ra
Young cohorts are less likely to be home-owners,they are more likely to have outstanding housing
debt compared to old cohorts (Figure 3 and FigyreHéwever, they are willing to invest in second
homes as much as old cohorts. These empirical itsmns suggest that although young cohorts aee les
likely to own the houses that they live in, theg anore likely to use consumer credit to purchaseemo

expensive houses than their parents have (Table 2).



Table 2 — Home-ownership, Second Home Investment @ousing Debt™

Home-owner Second home ownership Housing debt
Reg. Coef. Std. Error Reg. Coef. Std. Error Re@fCo Std. Error
1946 -0.029 (0.016) * 0.014 (0.009) 0.003 (0.008)
1947 -0.055  (0.017) *** 0.003 (0.009) *** -0.001 (0.008)
1948 -0.050  (0.017) *** 0.035 (0.009) *** 0.012 (0.008)
1949 -0.065  (0.017) *** 0.035 (0.009) ** 0.009 (0.008)
1950 -0.058  (0.018) *** 0.030 (0.010) *** 0.012 (0.008)
1951 -0.070  (0.018) *** 0.034 (0.010) **= 0.020 (0.008) **
1952 -0.080  (0.018) *** 0.035 (0.010) *** 0.032 (0.009) ***
1953 -0.093  (0.019) *** 0.022 (0.010) ** 0.030 (0.009) ***
1954 -0.112  (0.019) *** 0.033 (0.010) **= 0.025 (0.009) **
1955 -0.100  (0.020) *** 0.041 (0.011) *** 0.038 (0.009) ***
1956 -0.122  (0.020) *** 0.042 (0.011) **= 0.044 (0.009) **
1957 -0.146  (0.021) *** 0.043 (0.011) *** 0.050 (0.010) ***
1958 -0.161  (0.021) *** 0.056 (0.012) *** 0.047 (0.010) ***
1959 -0.167  (0.022) **+ 0.046 (0.012) **= 0.064 (0.010) **=
1960 -0.174  (0.023) *** 0.049 (0.012) *** 0.074 (0.010) ***
1961 -0.204  (0.023) *** 0.050 (0.012) **= 0.086 (0.011) **=
1962 -0.203  (0.024) *** 0.050 (0.013) *** 0.093 (0.011) ***
1963 -0.244  (0.024) *** 0.048 (0.013) *** 0.095 (0.011) ***
1964 -0.237  (0.025) *** 0.050 (0.013) **= 0.105 (0.012) **
1965 -0.263  (0.025) *** 0.052 (0.014) *** 0.113 (0.012) ***
1966 -0.276  (0.026) *** 0.046 (0.014) *= 0.116 (0.012) **
1967 -0.284  (0.027) *** 0.050 (0.014) *** 0.144 (0.012) ***
1968 -0.304  (0.027) *** 0.052 (0.015) *** 0.129 (0.013) ***
1969 -0.352  (0.028) *** 0.048 (0.015) ** 0.148 (0.013) **
1970 -0.360  (0.028) *** 0.058 (0.015) *** 0.146 (0.013) ***
1971 -0.393  (0.029) *** 0.056 (0.016) ** 0.164 (0.014) **=
1972 -0.407  (0.030) *** 0.052 (0.016) *** 0.173 (0.014) ***
1973 -0.424  (0.030) *** 0.050 (0.016) *** 0.184 (0.014) ***
1974 -0.465  (0.031) *** 0.056 (0.017) **= 0.182 (0.014) **=
1975 -0.461  (0.032) *** 0.052 (0.017) *** 0.208 (0.015) ***
Constant 0.901 (0.018) ** 0.090 (0.010) **= 0.022 (0.008) ***
R-squared 0.26 0.60 0.74
Number of obs. 372 372 372
Number of cohorts 31 31 31

Standard errors are in parentheses.
*kk p<001’ *% p<005’ * p<01

(1) Dummy variables for age and survey years @ iatcluded in the regressions.
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We observe that the predicted probability of homa@rship increases steadily at the beginning
of working years of the household head, but itistas as he/she approaches retirement and fadistist
after retirement® The probability of having a second home followsirailar pattern with the probability
of home-ownership, but its level is significantipwler as expected. However, the distribution of the
predicted probability of having outstanding housidgbt is different. Its predicted probability rises
significantly at the early working years of the kehold head, but it decreases swiftly after thesbbald
head reaches middle-age. The predicted probabilitichome-ownership, second home investment and
housing debt from the estimated regressions rethedlhouseholds’ preferences in the housing market
change significantly in their life-times. Young hs&holds are less likely to own their homes, buy tre

more likely to have outstanding housing debt.

These empirical findings are supported by the tesaflthe Consumer Tendency Survey (CTS),
which is carried out with the cooperation of TURKSETand CBRT. In CTS there are several questions
about households’ consumption and saving deciskEinst, households are asked about the possibiity
making savings by investing in financial instrunsestich as foreign currency, gold, bank deposits and
similar financial instruments in the next twelve mitits period. Participants answer this question by
choosing one category fromeéry likely, “fairly likely”, “ not likely’, “not at all likely, “don’t know and
“don’t want to answéroptions. A dummy variable is created using thiestion, where households that
give a positive response by choosing either vémiyior fairly likely options are grouped togetfzerd are

assigned a value of one, while the remaining haldstare assigned a value of z&ro.

19 The distribution of the fitted values from the dam effects regressions with respect to age asepted in the Appendix (Figure A2 — Figure
A4).

™ In this paper participants that reported that theg't know or they don’t want to answer the surgeestions are excluded from our sample
when dummy variables are created.
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Figure 3 — Predicted Cohort Effects on Home- Figure 4 — Predicted Cohort Effects on Second
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calculations calculations

Moreover, in CTS households are asked about thegilplity of borrowing money for financing
consumption such as consumer credits in the negétmonths period. Households are also asked about
the possibility of purchasing a new house the hegtve months period. Answer options are the samde a
dummy variables for the possibility of borrowing n&y and the possibility of purchasing a new house a
created with the same approach. We apply the sastiéctions on micro-economic data from CTS, which
is only available from January 2012 to March 2ab@nake it compatible with our restricted sampéarfr
HBS. We observe that the possibility of making egsi by investing in financial instruments and the
possibility of purchasing a new home increasesistergly as we approach young cohorts (Figure 5 and
Figure 6). The possibility of borrowing money iglhér than the possibility of making savings for veho
sample, but if we restrict our sample to the higlmwsome group, then we observe that the posgilbfit

making savings becomes greater than the possibfiiyrrowing money.

12



Figure 5 — The Possibility of Making Savings and Figure 6 — The Possibility of Purchasing a New
the Possibility of Borrowing Money (January 2012 — House(January 2012 — March 201&eighted
March 2016 weighted average average
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IV.2 — Cohort Effects on Housing Wealth

In the previous sub-section we found that the podiya of being a home-owner is significantly
lower for young households compared to old houskhdiowever, when we analyze average weighted
home values we observe that young cohorts own exgensive houses than old cohorts (Figure 7). One
of the main reasons of this observation is thathgocohorts entered housing market when house prices
were already high. According to the 2014 survey9%i of households bought their homes before 2003,
while 18.9% of them bought their homes between 2808 2008 and 19.2% of them purchased their
homes in 2009 and in the following years. As altegoung cohorts, who purchased their homes i thi
period, own more expensive houses than old cohartthis point, we have to mention that home values
are not adjusted for quality improvements in theSdBlew houses are more expensive, because they are

built with better quality with more rooms and larggzes, which reflects changing household tastels a

13



preferences. Therefore, we need to control forityugtowth in the housing market in order to beeatu

estimate age and cohort effects on housing weatthrately**

Figure 7 — Home Value (2003 TL pricey Figure 8 — Predicted Cohort Effects(Unadjusted
home value2003 TL pricep
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We estimate a Heckman two-step selection modegparsite the contribution of quality growth
on home values, while the selection criterion isneeownership. There are 27,591 censored and 57,578
uncensored observations with a total of 85,169 dlooisl observations in the estimation. The dependent
variable in the first stage of the Heckman two-gtefection model is a dummy variabl&, which is one
for households, who live in their own homes and zherwise (6). Probit model includes age and age-
squared of the household head and dummy variabtesdfication and income levels, employment status,
employment sectors and health insurance coveragleeohousehold head and family types, which are

denoted by th& matrix. Herej represents household aindenotes time.

12 Building quality improved significantly in Turkep the last decade for two main reasons. Firstetiere major changes in legal framework in
the construction sector after to the destructiamsed by the 17 August 1999 earthquake. For thisoreshouses that are built after 2001 are
generally considered as safer. Second, Gross Dunferstduct (GDP) per capita increased significaathyl financial market conditions were

favorable, which stimulated housing demand in pieisod.
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Dit = Vi + BirZ + €4 (6)

The dependent variable in the second stage ofdfiraation is home value in 2003 TL prices (7).
HW denotes home value as before Xmepresents features that might raise the valdleeoproperty such
as the source of heating, construction time angthsence of an elevator in the building. As altethe
explanatory variables in the first and the secdades of the model are already different from eztbler.
Moreover, we include time dummy variables for syryears in both stages of the Heckman two-step

selection model.

HWie = pye + 65 X + €¢ (7)

The econometric results from the first stage ofHlaekman two-step selection model show that
the probability of home-ownership increases with aga decreasing rate and women are less likédg to
home-owners. We find that the probability of bemfijome-owner rises as household disposable income
increases as expected. However, we observe thatdhability of being a home-owner falls as edurati
level increases and family size enlarges, exceptXtended traditional families that have a higttence

of owning their homes compared to nuclear familthaiit children (Table 3).

Empirical results clearly show that quality growdlays an important role on home values. We
observe that new buildings are more expensive, wisidirectly related to construction quality. Dexpl
flats appear to be the most expensive form of actodation. Moreover, houses that have central hgatin
and natural gas as the source of heating are nabmahle. The presence of an elevator in the apattme

raises its value significantly. Finally, houses thiavide larger living areas are more expensiab(@ 3).
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Table 3 — Quality Growth @

Probit model for Home-ownership OLS regression for Home Value (2003 TL prices)
Reg. Coef. Std. Error Reg. Coef. Std. Error
Age 0.070 (0.005) ***| Semi-detached house 3,962.163 (290.465) ***
Age-squared -0.0004 (0.000) **r  Ground floor 5,252 (403.667) ***
Female -0.182 (0.025) ¥4  Flat 8,498.856 (212.295) ***
2" Income Quintile 0.207 (0.016) **  Duplex flat 282.610 (800.417) ***
3 Income Quintile 0.309 (0.016) **  Otheingcluding rooj 3,487.408 (733.935) ***
4" Income Quintile 0.506 (0.018) **  Central heating 8,595.671 (340.608) ***
5" Income Quintile 0.710 (0.020) **4  Boiler 7,577.439 (371.884) ***
Literate -0.084 (0.036) *}|  Otheir(cluding air conditioningy 8,819.146 (643.909) ***
Primary school -0.186 (0.026) **1  Coal -286.683 (258.563)
High school -0.317 (0.030) **  Natural gas 15,61407 (366.834) ***
Vocational school -0.268 (0.033)) =t  Electricity 11219.790 (509.183) ***
University graduate -0.391 (0.032) **  Organic -267.090 (490.586) ***
Nuclear family with one child -0.203 (0.020) **r  ©r (ncluding fuel oil and LP 8,352.479 (501.265) ***
Nuclear family with two child -0.195 (0.019) **1  ¥®-1960 1,053.363 (669.106)
Nuclear family with three child -0.061 (0.020) **r 1961-1970 3,115.024 (633.424) ***
Extended family 0.074 (0.021) **4  1971-1980 3,6 7468 (593.111) ***
Single parent -0.249 (0.030) **f  1981-1990 3,92024 (584.375) ***
Constant -1.393 (0.120) **4  1991-2000 4,068.828 IBB2) *+*
2001-2005 4,550.757 (627.748) ***
2006 and later 3,774.789 (666.088) ***
Elevator 8,925.953 (276.639) ***
Constant -8,435.840 (1,352.801) ***

Wald chi2(44) = 56543.37 Prob. > chi2 = 0.000

Standard errors are in parentheses.

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

(1) Firstincome quintileilliterate individuals andhuclear family with no childre the excluded categories in the estimatiorbiPneodel
includes dummy variables for employment status,leympent sectors and health insurance coverageusfeéiwld head
(2) The number of rooms, the size of residentiedaand dummy variables for survey years are atdoded in the OLS regression. The omitted

dummy variable categories edetached hou, stove, woocand 194fand befor: in the regression, respective

The regression coefficient of lambda from the Heakrtwo-step selection model is negative and
statistically significant at 1% confidence levehéelpredicted standard errors from this model ateiiodéd

and used as a proxy variable for home value, whicidjusted for quality growth in the next stage of
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empirical analysis. Intuitively, this approach im#ar to the estimation of the permanent comporwnt
individual disposable income, but we utilize theideals instead of the fitted values as if we aarhing
for its transitory component. The explanatory powkthe second stage OLS regression is approxignatel

50%. As a result of that the predicted standarargmonstitute only a small fraction of home value.

First, we regress weighted average of the natogdrithm of cohort home values on age and
cohort dummy variables using our pseudo-panel skettaas shown in equation (5). We also include time
dummy variables for survey years to capture macomemic developments in the estimations. Age and
cohort dummy variables show the differences in Weid average home values of each age and cohort
category in a selected year with respect to thdtechcategories under the assumption that all mreingi
explanatory variables are held constant. The oditi@tegories are cohorts, who were born in 1945;
household heads, who are 58 years old and time gumanBble for survey year 2003We can observe
home values of cohorts, who were born in 1945 antéholds, who were 58 years old in 2003 from our
pseudo-panel data set. We generate cohort effectsofiseholds, who were born in the succeedingsyear
by adding their regression coefficients for coleffécts to the realized home value of 1945 cohpG03

separately (Figure 8).

We observe that home value increases at a deogeasi as households get older (Table 4). In
addition, we observe that the dummy variables @iroct effects are jointly statistically significaint the
random effects regression. Moreover, we find tladioet effects become stronger as we approach younge
cohorts (Figure 9). The empirical findings are dstesit with our initial observations and support ou

earlier findings that young cohorts are more likelyouy more expensive houses than their parents-bw

3 Time dummy variable for survey year 2014 is alsapged in the random effects regressions in omlawoid multicollinearity.

14 We also estimated linear regressions, where tireguime dummy variables is constrained to zer amly (T — 2 time dummy variables are
included in the estimations following Deaton (19%f)d Chamon and Prasad (2010). We reached exas@the econometric results in the
constrained linear regressions and the randomteffegressions, when we used the same age and dohuny variables in the estimations.
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Table 4 — Housing Wealth®

Unadjusted home values Adjusted for quality growth
Reg. Coef. Std. Error Reg. Coef. Std. Error
1946 0.062 (0.034) * 0.010 (0.010)
1947 0.028 (0.034) 0.039 (0.011) ***
1948 0.099 (0.035) *** 0.047 (0.011) ***
1949 0.153 (0.035) *** 0.057 (0.011) ***
1950 0.181 (0.036) *** 0.086 (0.011) ***
1951 0.290 (0.037) *** 0.105 (0.011) ***
1952 0.326 (0.038) *** 0.122 (0.012) ***
1953 0.357 (0.039) *** 0.143 (0.012) ***
1954 0.439 (0.040) *** 0.170 (0.012) ***
1955 0.484 (0.041) ** 0.173 (0.013) ***
1956 0.519 (0.042) *** 0.206 (0.013) ***
1957 0.578 (0.043) ** 0.224 (0.013) ***
1958 0.669 (0.044) ** 0.248 (0.014) ***
1959 0.742 (0.045) *** 0.269 (0.014) ***
1960 0.778 (0.046) *** 0.282 (0.014) ***
1961 0.840 (0.047) *** 0.310 (0.015) ***
1962 0.875 (0.048) ** 0.347 (0.015) ***
1963 0.907 (0.050) *** 0.355 (0.015) ***
1964 0.973 (0.051) *** 0.377 (0.016) ***
1965 1.060 (0.052) *** 0.411 (0.016) ***
1966 1.113 (0.053) *** 0.437 (0.016) ***
1967 1.153 (0.054) *** 0.466 (0.017) ***
1968 1.244 (0.056) *** 0.471 (0.017) ***
1969 1.256 (0.057) *** 0.510 (0.018) ***
1970 1.324 (0.058) *** 0.526 (0.018) ***
1971 1.416 (0.060) *** 0.555 (0.018) ***
1972 1.458 (0.061) *** 0.601 (0.019) ***
1973 1.542 (0.062) *** 0.613 (0.019) ***
1974 1.548 (0.064) *** 0.636 (0.020) ***
1975 1.688 (0.065) *** 0.670 (0.020) ***
Constant 9.882 (0.037) ** 5.988 (0.011) **=
R-squared 0.84 0.90
Number of obs. 372 372
Number of cohorts 31 31

Standard errors are in parentheses.
*kk p<001’ *% p<005’ * p<01

(1) Dummy variables for age and survey years @@ iatluded in the regressions.
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Second, we regress weighted average of the ndbgralithm of cohort home values, which are
adjusted for quality growth, on age and cohort dynvariables and time dummy variables for survey
years. The omitted categories are cohorts, who bemne in 1945, household heads, who are 58 yedrs ol
and time dummy variable for survey year 2003 asfigefWe generate cohort effects for households, who
were born in the following years with the same apph. We confirm that home value rises at a dexini
rate as households grow old (Table 4). The dumnmiabtes for cohort effects are jointly statistigall
significant in this random effects regression. Mwer, we find that cohort effects become largewas
approach younger cohorts as before, but the pestimbhort effects are much lower in this case (figu
9). The significant difference between cohort @feacquired from unadjusted home values and home
values, which are adjusted for quality growth sufgpour initial view that we need to control foreth

contribution of quality growth on home values ttiraate cohort effects on housing wealth accurately.

We observe that cohort effects, which are acqui@d unadjusted home values and home values
that are adjusted for quality growth are similar fimuseholds who were born between 1945 and 1948
(Figure 10). However, the gap between predicteatatffects widens significantly as we move towards
young cohorts. If we analyze unadjusted home vathes we find that cohort effect for householdspw
were born in 1975, is 5.4 times greater than thAbaseholds, who were born in 1945. Moreover, a& s
that the change in cohort effects is significant, its slope is considerably less steep when wérabofor
quality growth in home values. If we repeat the sarercise with cohort effects estimated using home
values, which are adjusted for quality growth, the calculate that cohort effect for householdsp wh
were born in 1975, is approximately 2 times gretitan that of households, who were born in 1945a As
result, we discover that young cohorts invest mnreousing even after we control for both age dffec

and quality growth.

These empirical findings are consistent with ouli@aobservations that young cohorts purchased
their homes, when house prices were increasinglgwifie to both housing demand and quality growth.

According to HBS home-owners have a higher savatig than tenants continuously from 2003 to 2014.
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Moreover, households, who have outstanding housaly, have a significantly higher saving ratio than
those that do not have housing delilouse price appreciation, which partly stems fiqumlity growth,
is a positive development for young home-owners;esithey will benefit from rising house prices fie t
long-term. At the same time, this process mightgrassure on household finances, since young ohort

are more likely to accumulate housing debt withatgeamounts.

Figure 9 - Predicted Cohort Effects(Adjusted for
quality, 2003 TL prices
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Figure 10 - The Size of Cohort Effects(As a ratio of

1945 valug
6.0 Unadjusted home value
5.5 Adjusted for quality growth 5.41

50 /
45 /J
35 /

3.0 /

25 /

2o / 1.95
15 /
1.0 “_-gEF=:::::;_———__-__“———V

0.5

953
955
957

959

961

963]

965

967

1969

1971]

951]

o
<
D
-

1947
1949]
1975]

[

N~
D B B I T I I I | 2
Source: TURKSTAT Household Budget Surveys, Author’s
calculations

IV.3 — Robustness Checks

We group families into cohorts with respect to tieh year of their household heads. For this
reason, the determination of household heads lea gnportance in our empirical analysis. Accordimg
the classification of HBS, a family member who mlay greater role than the rest of the members in at

least one issue is selected as the household fadhousehold head does not have to be the highest

5 Rent and imputed rent are included in householtsemption expenditures of tenants and home-owmespgectively. However, mortgage
payments are not accounted in household consumgtjpenditures and home revaluations are not redondeBS.
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income earner in the family, but he/she is respgador managing household income and consumption
expenditures. As a robustness check, we selediiginest income earner in the family as the houskhol

head and separate our sample set into cohorts lbastte birth-year of the highest income earner. We
perform random effects regression for unadjustemiéh@alues following the same approach from the

previous sub-section (Table 5).

We observe that cohort effects, which are acquioedooth definitions of household head for
unadjusted home values are very similar (Figure Th§ gap between predicted cohort effects inceease
significantly as we move towards young cohortsvéfchoose the highest income earners in the faamily
the household head, then we find that cohort effachouseholds, who were born in 1975, is 5.5 $ime
larger than that of households, who were born 51T his projection is slightly higher than ourtiali

estimate using the definition of household heads fHBS.

Unfortunately, HBS does not provide information abural and urban households starting from
2014 survey. However, location might be an impdrtdnraracteristic in the determination of home value
As another robustness check, we estimate the Hetkwstep selection model to find the contribution
of quality growth on home values including a dumvayiable for rural regions from 2003 to 2013. After
that we perform random effects regression usingehwatues, which are adjusted for quality growth and

rural regions from 2003 to 2013 following the samp@roach from the previous sub-section (Table 5).
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Table 5 — Robustness Checkd

Highest income earner as household head using

unadjusted home values Adjusted for quality growth and rural regions

Reg. Coef. Std. Error Reg. Coef. Std. Error
1946 0.072 (0.036) 0.012 (0.011) *
1947 0.043 (0.036) ** 0.036 (0.011)
1948 0.117 (0.037) *** 0.048 (0.011) ***
1949 0.182 (0.038) *** 0.058 (0.011) ***
1950 0.200 (0.038) *** 0.091 (0.012) ***
1951 0.329 (0.039) *** 0.107 (0.012) ***
1952 0.362 (0.040) *** 0.126 (0.012) ***
1953 0.399 (0.041) *** 0.145 (0.013) ***
1954 0.463 (0.042) 0.177 (0.013) ***
1955 0.497 (0.043) *** 0.179 (0.013) ***
1956 0.559 (0.044) 0.214 (0.014) ***
1957 0.616 (0.046) *** 0.228 (0.014) ***
1958 0.707 (0.047) *** 0.252 (0.014) ***
1959 0.774 (0.048) *** 0.273 (0.015) ***
1960 0.813 (0.049) *** 0.293 (0.015) ***
1961 0.867 (0.050) *** 0.315 (0.016) ***
1962 0.916 (0.051) *** 0.353 (0.016) ***
1963 0.953 (0.053) *** 0.362 (0.016) ***
1964 1.006 (0.054) ** 0.387 (0.017) ***
1965 1.093 (0.055) *** 0.420 (0.017) ***
1966 1.146 (0.056) *** 0.443 (0.018) ***
1967 1.179 (0.058) *** 0.477 (0.018) ***
1968 1.259 (0.059) *** 0.483 (0.018) ***
1969 1.296 (0.060) *** 0.522 (0.019) ***
1970 1.344 (0.062) *** 0.533 (0.019) ***
1971 1.431 (0.063) *** 0.567 (0.020) ***
1972 1.489 (0.065) *** 0.610 (0.020) ***
1973 1.558 (0.066) *** 0.623 (0.021) ***
1974 1.608 (0.067) *** 0.648 (0.021) ***
1975 1.711 (0.069) *** 0.686 (0.021) ***
Constant 9.830 (0.039) *** 6.032 (0.012) ***
R-squared 0.87 0.90
Number of obs. 372 341
Number of cohorts 31 31

Standard errors are in parentheses.
*** p<0.01, ** p<0.05, * p<0.1

(1) Dummy variables for age and survey years @ iakluded in the regressions.
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We observe that cohort effects on home values,waie adjusted for quality growth and home
values, which are adjusted for both quality groatiu rural regions, are very close (Figure 12). Gae
between predicted cohort effects rises as we mowartds young cohorts, but its slope is considerably
less steep, since we control for quality growthdme values as before. If we analyze home valueighw
are adjusted for both quality growth and rural oegi then we find that cohort effect for householdso
were born in 1975, is 1.99 times larger than thdtomseholds, who were born in 1945. This projecto
marginally higher than our initial estimate for hewalues, which are adjusted only for quality gtowt
This empirical observation suggests that livindpig cities such akstanbul, Ankara anizmir could play

a more important role on home values than therdiffee between rural and urban regions.

Figure 11— The Size of Cohort Effects(As a ratio of  Figure 12— The Size of Cohort Effects(As a ratio of
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V. Conclusion

This paper analyses the roles of age and coharttefbn home-ownership and housing wealth in
Turkey. We utilize twelve consecutive waves of Thekish Statistical Institute (TURKSTAT) Household
Budget Surveys (HBS) from 2003 to 2014. We constaugseudo-panel data set using birth-year cohorts
in which families are grouped into cohorts withpest to the birth year of the household headsiatig
Deaton (1985). First, we investigate the rolesgef and cohort effects on home-ownership, seconcehom
investment and having outstanding housing debt.ifitapanalysis indicates that young cohorts ass le
likely to be home-owners, but they are more likelyoe in housing debt than old cohorts. Howevery th
are willing to invest in second homes as much dscohorts. Our empirical findings are consisterthwi
the premises of the Life-Cycle Theory of Saving.uMg households are less likely to own their homes,
but they are more likely to have housing debt tblahhouseholds. Moreover, young households are less

likely to have a second home.

Second, we analyze the roles of age and cohoutteféen home values. We observe that although
young cohorts are less likely to be home-ownersy thwn more expensive houses than old cohorts. New
houses are more expensive, since their productiatitgis higher. We need to control for qualityogith
in the housing market in order to be able to edtnage and cohort effects on home values accurately
Therefore, we estimate a Heckman two-step seleatiodel to separate the contribution of quality gfow
on home values, while the selection criterion isneeownership. Econometric results show clearly that
guality growth is one of the main reasons behinaskgorice appreciation. We find that cohort efferts
home values are significantly larger for young ath@ven after controlling for age effects and iyal

growth.
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Appendix

Table Al — Cohort Cell Sizes

2003 | 2004 | 2005| 2006 2007 200 2000 2010 2011 20120132 2014 | Average own';‘r’sr?% %)
1945 310 92 156 7q 122 op 110 116 b3 1os 05 72 11p1 87.9%
1946 292 126 77 164 o7 11p 140 9 1p6 79 75 81 3117 86.0%
1947 363 79 96 64 154 66 87 g9 9 1B6 01 103 119.4 84.6%
1948 483 105 104 107 67 138 102 105 105 112 133 81 136.6 84.4%
1949 365 168 125 84 9 of N1 110 1p8 08 00 160 0814 83.4%
1950 533 175 187 14 15p 130 125 15 119 33 131 0 |14 179.2 84.1%
1951 494 138 127 164 116 118 131 104 137 07 138 93 1568 83.4%
1952 342 166 129 143 176 102 130 1p2 100 65 102 1 |10 1481 82.8%
1953 571 106 146 131 165 153 139 140 104 09 153 6 |10 169.1 81.5%
1954 390 227 104 15 164 133 189 1p4 115 55 122 4 |16 169.8 79.6%
1955 505 168 233 153 166 153 146 1B8 160 42 153 9 |13 1921 80.5%
1956 508 169 145 213 139 156 165 179 Q11 69 164 8 |17  199.6 78.4%
1957 353 141 155 133 208 122 129 1 131 68 138 7 |13 160.1 75.6%
1958 566 124 130 143 138 144 109 1412 145 40 150 4 |14 1724 74.3%
1959 352 208 143 149 14p 141 171 140 129 33 124 9 |14 164.9 73.6%
1960 592 174 229 165 197 163 168 2p5 168 69 144 0 |16 2112 72.7%
1961 503 140 134 204 158 164 163 M1 181 39 174 6 |15 1878 69.7%
1962 414 149 157 15 166 121 134 155 137 67 142 9 |13 169.3 69.8%
1963 646 137 145 158 124 140 153 156 a2 33 153 7 |12 1845 65.9%
1964 414 208 129 154 139 140 170 159 159 26 150 6 |19 1787 66.7%
1965 480 142 182 149 174 145 163 214 147 52 178 0 |16 1905 63.8%
1966 389 140 139 181 101 130 158 43 156 38 170 0 |16  168.3 62.1%
1967 342 115 121 103 178 100 135 1ps 143 40 122 1 |13 1445 61.4%
1968 418 144 113 113 108 142 123 1B9 109 89 156 135 149.0 59.4%
1969 295 144 86 9( 131 10p 125 110 140 149 138 64 140.1 55.0%
1970 319 103 133 11 11§ 127 134 1p5 127 32 160 6 |11 1425 53.7%
1971 315 83 85 153 124 11B 114 181 171 119 138 120 1393 51.1%
1972 206 %0 94 103 11 12b 103 103 110 120 129 41 1195 48.8%
1973 294 68 87 94 111 115 70 105 123 a1 61 120 2.31p 47.6%
1974 101 % 45 83 103 8L 105 110 1p3 114 21 132 7.01p 43.4%
1975 159 61 94 73 84 84 75 110 103 B3 118 05 6.5  42.9%
Average | 400.1| 1354  129. 133 134. 1261 13273371 132.3| 1303 1365 132F 15438 67.3%
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Figure Al — The Distribution of Housing Wealth
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Figure A2 — The Probability of Home-ownership
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Figure A3 — The Probability of Second Home-
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Figure A4 — The Probability of Having Outstanding
Housing Debt
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