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Abstract

This study use Survey of the Family Income and Expenditure (SFIE) to investigate the
interactions between household characteristics, demographic structures and housing tenure choice.
Employing multi-nominal logit and nested logit models, we are able to clarify the mechanisms of
tenure choices determined through household income and demographic factors. In addition, we
estimate the saving functions of various types of households with the consideration of sample
selections. It is suggested that homeowners without mortgage save the most than others.

Furthermore, household size and income are positively correlated with saving.



1. Introduction

Housing plays a dual role in view of housing demand of the household. On the one hand,
housing provides services for residence such as the consumption side, on the other hand,
housing could be an investment. According to the calculation of Lin and Lin (1994), two
thirds of the housing demands in the Taiwan area are of the investment purpose, while only
one third of the demands belong to the actual housing consumption purpose. Due to the high
housing price, home buyers usually have to put into consideration the assets they possess in
addition to income level. Although the percentage of the purchasing loan from domestic
banks could go as high as 80%, the bank would usually underestimate the value of housing
when providing loans. According to the estimation of Lin (1991) and Lin and Lin (1996),
domestic housing loan in average takes up approximately only 60% of the actual housing
price. Since the financial market is not well developed in Taiwan, it is thus required for the

buyers to pay a great amount of down payment when purchase housing.

Under the circumstance, it is clear that housing purchase is a crucial decision for most
households. The essential for home buyers is to prepare enough assets to meet the need of
down payment. Due to the restrictions on domestic data, it has become one of the major
issues for researchers to deal with income level only when estimating housing demands. A
great deal of literature has been discussing the relationship among income, housing demand
and housing price, e.g., Wu (1994). A lot of literatures have estimated the income elasticity
on housing demand; refer to Deng (1985), Jia (1983), Lin (1988) and Lin and Lin (1994)
and Wu (1981). With the lack of data on wealth, researchers often overlook the influences
that wealth might bring about when calculating housing demand. As income and wealth
both have positive influences over housing demand, and that wealth and income are often
positively correlation with each other, it is thus understandable that the income elasticity on

housing demand would be overestimated were health effects being neglected.

However, when income and housing price are both considered at the same time in Lin
and Lin (1994), the estimated income elasticity goes as high as 1.298 for self-owned
housing in the Taiwan area. This figure is way above the generally accepted empirical
income elasticity estimation, 0.75, of Polinsky (1977) and Polinsky and Ellwood (1979) by
using the U.S. data. Lin and Lin (1994) explained the higher income elasticity result as
that Taiwanese people purchase housing with part of investment incentive. On the other
hand, it might a reflection that the wealth variable is neglected in Lin and Lin (1994) and
income effect is thus overestimated. Chen and Lin (1998) estimated the income and wealth

effect of Taiwanese housing demand in 1981 and 1990. Their finding of income elasticity of



housing demand is very closed to that of Polinsky (1977) and Polinsky and Ellwood (1979).
Furthermore, they concluded that, for owners, the level of wealth significantly affects
housing demand and the effect increases as the level of wealth increases. For renters, asset

elasticity of housing demand is insignificant.

The purpose of this study is to estimate housing demand behavior with respect to various
types of household composition, i.e., two generation with income in contrast with only one
generation with income in a household. In particular, we would be very keen to understand
whether there is difference between the income effects of two individual generations. This
issue is related to intra-household resource allocation and has not been fully extrapolated yet.
As has mentioned above, housing price is high in Taiwan. Housing purchase is not an easy
task for young adult families. Like Japan, young adult children might tend to live with elder
parents to reduce housing expenditure. There are a substantial number of extended families
in Taiwan, these families provide us the opportunity to estimate housing demand function

and compare with that of nuclear families.

As for rental housing, the story might be different. Although wealth effects usually
influence people’s demands on housing services, when the family is actually renting a house
unit, their only purpose is to consume the housing services, and with no investment purpose
attached. Within this research framework, we also estimate demand of rent housing of
various types of household composition, considering the income and wealth variables at the

same time.

Following this introduction, we first establish a simple housing demand function in
section 2. we include the characteristics of a family in addition to income and wealth.
Consequently, we describe the data that is used, and the estimated demand function in
section 3. In this study, we use the raw data of the Survey of Family Income and
Expenditure (SFIE) from DGBAS, distinguishing self-owned housing and rented housing,
S0 as to estimate the housing tenure choice under different types of household compositions.
Section 4 is the conclusion.

2. Housing Demand Function

Assume that individual household i contains household characteristics *i  with tenure

choices j. The random utility function of household i chooses j is expressed as:

U, = BXx; +ay, +& (1)



Where Y isresidual. At the beginning, we firstly treat the three types of
tenure choice as individual and independent and that can be formulated under a
multi-nomial logit model. Assume Equation (1) follow Gumbel distribution, a

multi-nomial logit model can be derived fro each household i with choice j:
P= P(Uij >U., V) eld)

ij
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Equation (2) is a standard multi-nomial logit model. There are three types of housing choice
in this study: renter, owner with loan, and owner without loan. Taking renters as reference group,
the relative coefficients of owners with and without loan can be estimated. In this case, the three
types of choices are parallel as shown in figure 1. The above statement is hold under certain
hypothesis: the independence from irrelevant alternatives (11A), i.e., relative probability of any

two choices is independent from the others, or every choice is independent from each other.

Individual
housheold i

;I_/

renter ( Owner with ) Owner w/o
Vi loan Y, loan Y,

- J/

Figure 1: deicison structure of hosuing tenure choice, 11A holds.

If the 1A hypothesis does not hold, one way to deal with this is a nested logit model. In a
nested logit specification, choices are ranked by order. In this study, assume the household choose
owning or renting first. For owners, making loan or not is the decision afterward. The structure of

decision is as figure 2:
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In a nested logit model, utility of individual household is expressed as:
U, =V, +V, +V,, +& +¢&,+¢&,, (3)
where &> &> &, are residuals.
In Equation (3), Vt is utility of tenure choice, V,, is that of choosing loan, V,, is that of

choosing loan and tenure choice. &> &, &, are immeasurable in utility function that follow

consistent Gumbel distribution. As such, the joint probability of choosing housing ownership and

loan request of individual household i is as follows:

P, =P(m|t)-P(t), @
where P(t) of Equation (4) is the marginal probability of ownership while, P(m|t), that of
loan choice. Assume the corresponding household characteristics of the tenure choice is X,

with decisions Y. ; the corresponding household characteristics of loan taking decision is

iht?

Xi,m‘t with decision Yi'm‘t . The probability of each layer is expressed as:

( ) B Xi i+
P m‘t - BX; e raty, (5)
e 1At A i
2
eﬁkxi,t+aYi,t+T|k
P(t) = BX raY, 7l 6
e kXigtat e+l . ( )
:

In the two layers decision structure, estimation procedure is reverse. We have to estimate the
inclusive value of loan choice probability of lower level decision before the estimation of the

upper level tenure choice. The inclusive value I; with estimated coefficient 7 :

It — Iog(zeﬂIXi'MJraYi'mt j . (7)
T

If 7 =1, Equation (7) degenerates to be a multi-nomial logit model; if 7z >1 or 7 <0, it suggests
that model specification is not consistent with random utility function and it needs to be
remodeled. The inclusive value therefore provides a testing criteria for the validity of nested logit
model. There are two types of algorism for estimation: first is called limited information
maximum likelihood (LIML) or 2 stage estimates, second is called full information maximum
likelihood (FIML) which estimates parameters of Equation (5) to (7) at a time. This study uses



FIML procedure in estimation.

3. Data Description

This study uses the Survey of Family Income and Expenditure (SFIE) of Taiwan, conducted
by the Directorate-General of Budget, Accounting and Statistics (DGBAS) in 2000 to estimate
tenure choice. There are 15,159 effective samples, where 3,425 are households with two

generations of income earners, and 11,714 households with one generation of income earners.

Basic statistics of overall samples and three types of households are shown in Table I. In
addition to the total sample statistics, three types of households (renters, homeowners with an
without loan) are separately treated. It is clear that homeowners with loan earn the most, while
save the least, among three types of households. Renters have higher probability to be female
headed than owners while the reverse will be true for homeowners without loan. Household size,
income earners, intact couple, head in public sector and head’s education all demonstrate similar
patterns between different types of housing ownership. With regard to housing location, renters
tend to concentrate on urban area and homeowner without loan, rural area. Land space and indoor
space also display consistent patterns between housing ownership types that renter’s housing

space is smaller than others’.



Table 1 General Statistics, SFIE 2000

Total sample Renters Homeowner with loan  omeowner w/o lot

Mean Stdev Mean  Stdev Mean Stdev Mean Stdev
Household characteristics
household income (hhy_tot) 13.733  0.616 13.557 0.566 13.922 0.459 13.690 0.655
Household size (hhsize) 3.644 1.690 3.434 1.592 3.746 1.460 3.637 1.775
Income earners (tot_ernr) 1.672 0.850 1537 0.773 1.726 0.787 1.672 0.880
Monthly housing loan TR R HHEHH
Saving Rate (%) 16.4%  0.233 16.2% 0.199 10.2% 0.244 18.7% 0.229
Forced saving (add housing loan) 25.1% 0.181
Head characteristics
Head sex (hd_sex) 0.812 0.391 0.767 0.423 0.836 0.370 0.809 0.393
Head age (hd_age) 45.987  13.262 42.111 11.705 41.625 9.924 48.093 13.990
Spouse exist (sp_exist) 0.720 0.449 0.628 0.484 0.785 0.411 0.710 0.454
Head in public sector (public) 0.131 0.337 0.060 0.237 0.186 0.389 0.121 0.326

Head education-primary (hd_edeler 0.232 0.422 0.219 0.413 0.160 0.367 0.260 0.439
Head education-junior high (hd_edj 0.175 0.380 0.217 0.412 0.163 0.369 0.173 0.378
Head education-senior high (hd_edl 0.289 0.453 0.344 0.475 0.337 0.473 0.264 0.441
Head education-college ( hd_edcoll 0.138 0.345 0.101 0.301 0.198 0.398 0.123 0.328

Housing location

urban 0.602 0.489 0.788 0.409 0.665 0.472 0.554  0.497
suburban 0.264 0.441 0.178 0.383 0.281 0.449 0.269 0.444
Land space (area_t) 22.267  24.679 12.723 10.627 16.150 16.995 25.797 27.474
Indoor space (area_r) 41.675 21.737 30.627 17.182 43.837 20.828 42.454 22.179
Demographic characteristics

Single person family (gen_00) 0.095 0.293 0.136 0.343 0.067 0.250 0.099 0.299
Intact couple family (gen_0) 0.188 0.391 0.154 0.361 0.137 0.344 0.211 0.408
Couple and minors (gen_1) 0.414 0.493 0.552 0.497 0.593 0.491 0.330 0.470

Extended with child head (gen_2y) 0.229 0.420 0.155 0.362 0.165 0.371 0.263 0.440
Extended with parent head (gen_20 0.075 0.263 0.049 0.216 0.053 0.225 0.086 0.280
Three generation family (gen_3) 0.033 0.179 0.011 0.103 0.025 0.155 0.039 0.194

Income demographic characteristics

One generation with income (inc_1  0.782 0.413 0.827 0.378 0.811 0.392 0.765 0.424
Two generation income with childt  0.071 0.257 0.043 0.203 0.052 0.222 0.081 0.274
Two generation income with parent 0.145 0.352 0.129 0.336 0.136 0.343 0.151 0.358

Obs. 11952 1121 2855 7976

4. Regression Result

Table 2 is the result of multi-nomial logit model of tenure choice with owner without loan as the
reference group. It is suggested that household income, head age, head in public sector, and
extended family are negatively associated with the probability of renter while household size,
income earner, male headed, urbanization, two generation with income parent headed are
positively associated with renter (relative to owner without loan). For owners with loan,
household income, intact couple, higher educated head are positively correlated with the
propensity to own with loan than that without. Household size and extended family are negatively

correlated with. Regarding head’s age, since linear and quadratic terms are both significant, we



try to graph the age ownership pattern and the result is shown in graph 1.

Table 2 Multi-nomial logit of tenure choice

Renter Owner w/ loan

Coefficient  p-value Coefficient  p-value
Household characteristics
household income (hhy_tot) -1.494 0.000** 0.410 0.000**
Household size (hhsize) 0.076 0.035** -0.127 0.000**
Income earners (tot_ernr) 0.211 0.008** 0.045 0.291
Head characteristics
Head sex (hd_sex) 0.264 0.016** 0.022 0.751
Head age (hd_age) 0.021 0.360 0.048 0.002**
Head age squared (hd_age”2) -0.001 0.000** -0.001 0.000**
Spouse exist (sp_exist) 0.101 0.411 0.304 0.000**
Head in public sector (public) -0.432 0.010** 0.107 0.105
Head education-primary (hd_edelem)
Head education-junior high (hd_edjrhi) -0.026 0.821 0.068 0.344
Head education-senior high (hd_edhigh) 0.163 0.122 0.218 0.000**
Head education-college ( hd_edcoll) -0.226 0.142 0.312 0.000**
Housing location
urban 1.742 0.000** 0.863 0.000**
suburban 1.277 0.000** 0.906 0.000**
Demographic characteristics
Extended with child head (gen_2y) -1.407 0.000** -0.906 0.000**
Extended with parent head (gen_20) -0.431 0.054* -0.339 0.002**
Two generation income with child head (inc_2y) 0.181 0.413 -0.178 0.133
Two generation income with parent head (inc_20 0.379 0.023** 0.052 0.588
Intercept 16.944 0.000 -7.197 0.000

Note: owner without loan as the reference group

Given the results of Table 2, it is needed to test the hypothesis of I1A to prove the validity of
multi-nomial logit model. The result shows that I1A hypothesis is not fully supported by the

results.

Table 3 1A tests

renter vs. owner w/o loan renter vs. owner w/ loan owner w/ v.s. w/o loan
-16.970 1208.030 -21.110
p-value 0.312 0.000 0.267
conclusion not rejected rejected not rejected




Life-cycle effect

We then turn to nested logit model. As shown in Table 4, we divide the decision to be two
layers: the lower level for loan demand and the upper level, tenure choice. For the lower level,
income level, head in public sector and educational level are positively associated with loan
tendency of the owners while household size, income earner and head age are the reverse. For
tenure choice, urbanization and two generation with income are negatively associated with

ownership while extended family are positively associated with.
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Table 4 Nested logit model of tenure choice and loan choice

Lower level: with loan = 1; without loan = 0 coeff p-value
Household characteristics

household income (hhy_tot) 3.710 0.000
Household size (hhsize) -0.745 0.002
Income earners (tot_ernr) -0.635 0.000
Head sex (hd_sex) 0.336 0.264
Head age (hd_age) -0.172 0.000
Head in public sector (public) 0.726 0.039
Head education-junior high (hd_edjrhi) 0.779 0.038
Head education-senior high (hd_edhigh) 1.171 0.002
Head education-college ( hd_edcoll) 1.420 0.003
Head education-primary (hd_edelem)

Obs 10,831

Upper level: renter = 0; owner =1 coeff p-value
Head characteristics

Spouse exist (sp_exist) 0.042 0.727
urban -1.683 0.000
suburban -1.116 0.000
rural

Extended family with child head (gen_2y) 1.241 0.000
Extended family with parent head (gen_20) 0.384 0.083
one generation family

Two generation income with child head (inc_2y) -0.171 0.436
Two generation income with parent head (inc_20) -0.374 0.023
one generation with income

Obs 11,952
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Table 5 Saving rates of different types of household
saving rate sample size

Renter

Total sample 0.162 1,121
One generation Income 0.143 927
Two gen. Income Young head 0.256 48
Two gen. income old head 0.254 145

Homeowner with loan
saving not includes mortgage

Total sample 0.102 2,855
One generation Income 0.080 2,315
Two gen. Income Young head 0.196 149
Two gen. income old head 0.196 388

Homeowner with loan
saving includes mortgage (forced saving)

Total sample 0.251 2,855
One generation Income 0.237 2,295
Two gen. Income Young head 0.310 147
Two gen. income old head 0.311 385

Homeowner without loan

Total sample 0.187 7,976
One generation Income 0.158 6,099
Two gen. Income Young head 0.272 650

Two gen. income old head 0.286 1,204

Following the analysis of tenure choice, next question is saving rate of different types of
housing ownership. For renter and homeowner without loan, the saving rates are similar.
Homeowners with loan tend to save less. However, if we add the loan payment (defined as forced

saving) back to saving, the saving rate will be the highest among three types of household.
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Table 6 Houeshold saving function with the consideration of Heckman correction

Renter 1 gen Renter 2 gen. Owner w/ loan 1 gen  Owner w/ loan 2 gen  Owner w/o loan 1 gen Owner w/o loan 2 gen
Explainedvar: log Y - log ¢ coeff  p-value coeff p-value coeff p-value coeff p-value coeff p-value coeff p-value
Household size -0.160  0.000**  -0.244 0.000** -0.135  0.000** -0.171  0.000** -0.130  0.000** -0.177  0.000**
Household size squared 0.010 0.003**  0.017 0.000** 0.008  0.002** 0.010 0.000** 0.004  0.020** 0.010 0.000**
Permanent income 0.252  0.000**  0.460 0.000** 0.363  0.000** 0.309 0.000** 0.292  0.000** 0.334 0.000**
head sex 0.039  0.094*  0.017 0.607 -0.028 0.074* -0.003 0.905 0.039  0.000** 0.021 0.097*
head age -0.003 0.008**  0.002 0.247 0.002  0.049** 0.004 0.000** 0.001 0.221 0.002 0.000**
head edu junior high 0.045  0.096* -0.027 0.497 -0.025 0.151 0.043 0.159 0.018 0.130 0.030 0.032**
head edu high school 0.012 0.593 -0.001  0.984 -0.035  0.012** 0.002 0.929 -0.010 0.322 -0.010 0.395
head edu college -0.108  0.002**  -0.115 0.023** -0.054  0.001** -0.033 0.274 -0.019 0.172 -0.053  0.001**
housing land space -0.003  0.000**  0.000 0.742 0.001  0.039** -0.001 0.123 0.000 0.589 0.000 0.423
housing indoor space -0.005 0.009** 0.001 0.684 0.000 0.370 0.001 0.234 0.000 0.239 0.000 0.160
one floor 0.187  0.001** 0.078 0.325 0.025 0.699 0.165 0.033** 0.147  0.000** 0.039 0.129
2-3 floor 0.161  0.000**  0.059 0.279 -0.029 0.244 0.020 0.506 0.066  0.000** -0.009 0.669
4-5 floor 0.088  0.002**  0.057 0.217 -0.047  0.021** 0.014 0.631 0.018 0.215 -0.048 0.029*
intercept -3.251 _ 0.000 -5.592  0.000 -4.617 0.000 -3.455 0.000 -3.616 0.000 -3.771 0.000
Obs. No. 865 256 2,137 4,977 3,349
mills lambda 0.321 0.000 -0.008  0.862 0.058 0.051 -0.168 0.000 0.128 0.000 -0.113 0.000




Table 6 shows that household size is not favorable toward saving though the effects are decreasing
along with size. The marginal propensity to save out of permanent income (MPS) is the highest for renters of
two generation and then owners with loan of one generation. These two types of households tend to be under
large pressure to save more either for home buying or loan payment. That renters of one generation tend to
save the least may reflects the fact that the disadvantaged group has lower priority for housing purchase.
However, it is worth to note that the MPS of one generation renter is as high as 25%. Male headed household
tend to save more than female headed one except owner with loan one generation household. It is suggested
that female headed one generation household (may be single person family) tend to save more than the male
headed counterpart. Higher educated heads consistently save less may be associated with consumption
preference. Housing space is negatively associated with renter’s saving but positively associated with that of

owner with loan.
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