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ANALYSIS OF TENURE CHOICE AND HOUSING EXPENDITURE PATTERNS 

Since the first Homestead Act in 1880, many government policies and 

·:,rograms have encouraged single family home establishment and helped provide 

:-:.ousing for lower income families. Tax advantages at the Federal and local 

government levels, public housing, Federal Home Administration mortgage loan 

;irogram, and housing subsidies and transfer payments provided incentives and 

helped individuals and families purchase a housing. 

Home ownership has long been considered as an American dream and pursued 

,:s a family goal. Housing ownership is often regarded as a symbol of social 

:,tatus and achievement, and a highly desirable physical and social environment 

:.·or families. The American tradition and desire for home ownership are well 

:·ecognized and documented (Tremblay and Dillman). Hinkle and Combs find that 

·:he strength of desire to own a home, among 152 recent home buyers surveyed in 

,. mid-west community, averaged 8.9 on a scale ranging from 1 to 10, with 10 

'.:eing the strongest. Older and higher income home buyers were more likely to 

.. ndicate social status as a primary reason for their decisions to purchase a 

Lome; whereas, larger families tend to make the purchase decision to increase 

.pace for inside and outside family activities. 

When considering a home purchase, the effect on the family budget 

:·epresents a long-term financial and resource commitment. To aid policy and 

: .ecision-makers understand consumer demand for housing and home purchasing 

l·ehavior, studies focusing on the nature of housing demand and on identifying 

]'rimary determinants of home ownership have been reported in the literature. 

l'.ost studies estimate demand for housing or expenditure equations by ordinary 

:east squares techniques (Carliner; de Leeuw; Straszheim). In this approach, 

: :: is customary to analyze the demand for owner-occupied housing and the 

c emand for rental housing separately. Alternatively, the entire sample may be 
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;sed to estimate a single equation with some dummy variables included to 

~ccount for differing housing tenure. Other studies have examined only the 

::hoice aspect of whether to buy or rent a home. Typically, a probit or logit 

01odel is used to estimate the probability that a family will own its home or 

-~11 choose among different types of residential housing (Li; Quigley). 

These approaches neglect the joint determination of housing expenditure 

md tenure choice in demand for housing. While some individuals or families 

:··1ay choose to own houses, and others choose to rent, it is imperative for this 

.hoice to be included in the estimated models. The objective of this study is 

:.o estimate and analyze housing e~penditure patterns within a framework that 

:llows for the joint determination of housing tenure choice and the level of 

:,ousing expenditures simultaneously. Estimation of the empirical model is 

':,ased on data from the most recent Consumer Expenditure Survey conducted by 

:he Bureau of Labor Statistics (BLS) to provide new estimates of the housing 

, 'emand parameters. Most importantly, the study emphasizes the analysis of 

;elf-selection effects presented in the estimated model . 

• '1. Simultaneous Framework for Tenure Status and Housing Expenditures 

Models involving selectivity problems have received considerable 

E1ttention in recent econometric literature. Originally developed by Heckman 

:.n his study of labor supply, empirical applications of selectivity models 

r.bound in various aspects of social and economic research problems. Examples 

~nclude sex and race discrimination (Reimers), union/non-union wage 

,!ifferential (Lee), education and earnings (Kenny et. al.), brand name 

::election and orange juice consumption (Lee et. al.), food stamp program 

1:articipation and food expenditures (Smallwood and Blaylock), and at home and 

,way from home food expenditure patterns (Lee and Brown), among others. 

In a study of housing demand, Lee and Trost developed a simultaneous 
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nodel approach to study the joint determination of self-selection process of 

:enur~ status and the level of family spending on housing based on household 

·)anel data. Income, family size, and household head age·and race are 

:ienerally found to be the important and significant factors that influence 

-:hoice of tenure status and level of housing expenditure. Families tended to 

;pend more on housing closer to the city and as city size increases. 

More recently, Gillingham and Hagemann adopted a similar model for their 

.:nalyses of housing services demand based on the 1972- 73 BLS Consumer 

·=·xpenditure Survey. Gillingham and Hagemann also found that simultaneity 

:etween housing tenure choice and the demand for housing services is 

1tatistically significant. More importantly, the study shows that the 

:tructure of both tenure choice and housing services demand varies 

;ubstantially across household type and, hence, the estimated elasticities in 

'·oth overall level and conditional demand components. 

1) 

2) 

Following the Lee and Trost model, the model for analysis is specified as 

j=l, 2, ... , N, 

1here Y represents the housing expenditures, I* is an unobservable index 

<'etermining tenure choice, and X and Z are the sets of independent variables. 

::mplicit in the model is the assumption of two distinct regimes that represent 

consumer's demand for housing, i.e., owned and rented accommodations, which 

,,.re conditional on I*. More explicitly, it is assumed that 

I 3) 

Ij = 1, iff Ij* > 0 

0, iffij*::>0 

Yoj 

Yrj 

Xoj[3o + Uoj, 

Xrj[3r + Urj, 

==> ej > ZjT, and 

1, 

0. 
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Yo and Yr are the observed housing expenditures and Xo and Xr are the 

,;ets of independent variables for owners and renters, respectively. Assuming 

ej is normally distributed with mean zero and variance one, the conditional 

,:xpected housing expenditures for owned and rented housing are such that 

5) 

:6) 

E(Yoj 

E(Yrj 

I 

I 

1) 

0) 

ao.,Woj, and 

vhere ao .. and ar., are the covariance of the error terms between (2) and (3), 

2nd (2) and (4), respectively. Woj = 1(ZjT)/~(ZjT) and Wrj = /(ZjT)/ [l -

(,(ZjT)); and f(.) and~(.) are the standard normal density and distribution 

:·unctions, respectively. For estimation purpose, equations ( 5) and ( 6) can be 

1·ewri t ten as 

7) 

. 8) 

Yoj 

Yrj 

Thus, equations (2), (7) and (8) constitute the model for analyzing 

l:ousehold expenditure patterns. Statistical methods for joint estimation of 

1.hese equations are discussed elsewhere (Lee and Trost; Maddala). The 

:.we-stage estimation procedure involves the probit estimation of equation (2) 

:allowed by weighted least squares estimation of equations (7) and (8). 

J;ata Description and the Statistical Model 

This study is based on the BLS 1984-85 Consumer Expenditure Interview 

!urvey data. The BLS survey is conducted on a continuous basis consisting of 

, panel of about 5,000 households. Survey data for the first quarter of 1985, 

1he most recent survey results released by the BLS, are selected for this 

, nalysis. The BLS survey contains a sample that representing student, rural 

c.nd urban households in the United States. The urban households are· 

classified by the Northeast, North Central, South and West census regions. 

In this study, the student portion, households with incomplete income 
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::eporting, and households with top coded income or age of the reference person 

ure deleted. Furthermore, sample observations for study include only owner-

1,ccupant (with or without mortgage) and renter-occupant households. Of the 

: ,236 households surveyed in the first quarter of 1985, 4,520 households were 

:etained for this analysis. The housing cost variable includes utility 

::1ayments, value of additions and repairs done by the family, mortgage and 

:::roperty taxes for home owners and rental payments for home renters. Total 

nnnual income after tax from all sources was used to measure household 

disposable income. 

As shown in Table 1, home owners generally have higher income and housing 

l'xpenditure than renters. Home owners also consist of larger family size and 

-~he head of the household on average is considerably older than in the renter­

c•ccupant household. Furthermore, a greater majority of owners are white and 

r:arried households as compared to renters. In addition to the conventionally 

used household socioeconomic characteristics, a number of variables describing 

:.he housing units' characteristics are included in the analysis. 

For statistical estimations, equation (2) was specified to include 

r.ousehold income, number of earners in the household, age of head, household 

Fize, race, household types, educational attainment and occupation of the 

1.ead, and a set of dummy variables representing interactions between the 

regional location of the household and degrees of urbanization. Furthermore, 

lousehold income was expressed in a logarithmic scale, and squared terms for 

cge and family size are included to capture potential nonlinear effects of 

these variables. 

The housing expenditure equation for home owners was specified to include 

iimilar basic household socioeconomic characteristics used for the selection 

,quation and a set of specific characteristics for the housing units. 
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Ta::,le 1. Sample Means and Standard Deviations of Owner and Renter Households by 
Se:.ected Characteristics, United States 

Va:·iable 

Ho11sing expenditure ($/qtr.) 
Ho11sehold incoi:ne ($/yr.) 
No of earners (persons) 
Agu of head (yr.) 
Household size (person) 
Nonwhite household(%) 
Ma::-ried household ( % ) 
Single household(%) 
Ed1:ca tion of head ( % ) : 

Ligh school graduate 
College graduate 

Oc, :upa tion of head ( % ) : 
:·arming 
::ervice 
llther 

Rer;ion (%): 
l iortheast 
Horth Central 
,1est 

Ur~anization (%): 
]·opulation size > 4 million (UBNl) 
: .25 mil. :::; Pop. size < 4 mil. (UBN2) 
; opula tion size < 1. 25 million (UBN3) 
rural 

Owr.er without mortgage (%) 
Hot.sing characteristics ( % ) : 

}"ublic housing 
~ingle family structure 
J:ulti-unit structure 
i:.ge of building< 5 years 
'.) years :::; Age of building :::; 10 years 
:.o years < Age of building ~ 20 years 
r;wirnming pool/ tennis court 
Fajor fuel use - gas 
l'ajor fuel use - electricity 
!10. of rooms excluding bath (no.) 

No. of observations 

Home owner 

Mean 

1,930.90 
25,035.91 

1.53 
51. 37 

2.89 
11.50 
70.45 
20.30 

49.86 
23.51 

0.65 
5.00 

65.46 

19.30 
24.44 
20.09 

12.76 
31. 70 
42.49 
13.05 
38.00 

0.40 
85.30 
5. 72 
5.82 

10.86 
19.45 

7.40 
55.07 
23.33 

6.18 

Standard 
deviation 

1,635.36 
18,326.78 

1.12 
16.30 
1.48 

31.91 
45.63 
40.24 

50.01 
42.41 

8.02 
21.79 
47.56 

39.47 
42.98 
40.08 

33.37 
46.54 
49.44 
33.69 
48.55 

6.28 
35.42 
23.22 
23.42 
31.11 
39.59 
26.19 
49.75 
42.30 
1. 75 

2782 

Sot·rce: BLS, 1984-85 Consumer Expenditure Interview Survey. 

Home renter 

Mean 

1,299.63 
14,670.16 

1.16 
39.81 
2.23 

18.81 
34.52 
53.62 

53.74 
18.30 

1. 61 
11.05 
60.76 

17.95 
20.08 
27.85 

14.73 
36.02 
42.46 

6.79 

4.78 
27.73 

2.13 
5.01 
5.35 

12.89 
14.96 
46.09 
27.79 

4.29 

Standard 
deviation 

908.56 
11,940.89 

0.83 
18.30 

1738 

1.54 
39.09 
47.56 
49.88 

49.87 
38.68 

12.59 
31. 36 
48.84 

38.39 
40.07 
44.84 

35.45 
48.02 
49.44 
25.16 

21. 33 
44.78 
14.44 
21.82 
22.51 
33.52 
35.68 
49.86 
44.81 
1. 63 
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Specifically, household income was represented by four income levels to test 

:cf income effects differ at various income levels. Individual region and 

urbanization dummy variables were used instead of the interaction terms. 

?urthermore, the housing characteristics were specified to include number of 

r·ooms in the unit and a set of dummy variables. The dummy variables represent 

t.ousing owned without mortgage, public housing, type of structures, age 

classifications of the building, swimming pool or tennis court, and major 

~ource of fuels used for air conditioning, heating, hot water and cooking. 

J'or home renters, the housing expenditure equation was similarly specified 

Except for the variable representing mortgage status. 

l.esults and Discussion 

Probit estimates of the tenure status selection equation are presented in 

~'able 2. With few exceptions, most estimated coefficients are statistically 

: ignificantly different from zero at less than the .01 significance level. 

Louseholds with higher income, more earners, older head and larger size are 

r;ore likely to own than rent a home. Married households and heads with high 

:<chool or college education are more likely to own a home as compared to other 

r,ypes of household and heads with less education. Nonwhite households are 

:ess likely to own a home than white households. Household heads whose 

cccupation are classified as professional or managerial are most likely to own 

, home than heads in other occupations. Furthermore, households located in 

J ural areas are most likely to own a home than any households in urban areas 

ind larger population centers. The overall significance of the estimated 

E~uation is indicated by the likelihood ratio test and a pseudo-R 2 measure for 

roodness of fit. To evaluate the marginal effect of an independent variable 

en housing tenure status, the estimated marginal probability associated with 

1 he significant variables are presented in Table 2. 
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Ta~le 2. Maximum Likelihood Estimates for Housing Tenure Status Choice Equation 

Co:·1stant 
Los-household income 
No. of earners 
Ag~! of head 
Age of head squared 
Hoi.:sehold size 
Household size squared 
Nonwhite household 
Ma:::ried household 
Sir:gle household 
Ed~cation of head: 

Eigh school 
College 

Occupation of head: 
?arming 
Service 
Cther 

Refion and urbanization: 
Hortheast x UBNl 
J:ortheast x UBN2 
i:ortheast x UBN3 
Porth Central x UBNl 
l'!orth Central x UBN2 
north Central x UBN3 
~.outh X UBNl 
~:outh x UBN2 
\-iest x UBNl 
,;rest x UBN2 
Fest x UBN3 

-2,:Log-likelihood ratio 
Chj_-squared (26,.01) 

Psi·udo-R 
2 

Estimated 

coefficient 

-5 .115 
.139** 
.167** 
.113** 

-.765E-3** 
.355** 

-.039** 
-.295** 

.445** 
-.077 

.294** 

.436** 

-.574* 
-.293** 
-.035 

-.679** 
-.329* 
-.339** 
-.301** 
-.309** 
-.228 
-.606** 
-.417** 
-.696** 
-.550** 
-.505** 

Standard 

error 

.022 

.033 

.008 

.803E-4 

.089 

.896E-2 

.064 

.073 

.099 

.057 

.075 

.227 

.096 

.057 

.109 

.152 

.101 

.104 

.099 

.133 

.096 

.091 

.138 

.102 

.098 

1657.6 
45.642 

.417 

"' "' "' 

Marginal 

probabilitya 

.003° 

.066 

.016c 

.059c 

- .117 
.176 

.116 

.173 

-.227 
- .116 

-.268 
-.130 
-.134 
- .119 
-.122 

-.240 
-.165 
-.275 
-.217 
-.200 

a. Marginal probability is defined as 7 f, where 7 is the estimated probit 

I\ 

co1·fficient and f is the standard normal density function evaluated at the sample 
me1-.ns of the independent variables. 
b. Marginal probability is evaluated for a $1,000-increase in annual after tax 
hot.sehold income. 
c. Includes the effect of square term in the computation of marginal probability. 
* Indicates the computed t-ratio is at least at the 0.05 significance level. 
** Inidcates the computed t-ratio is at less than the 0.01 significance level. 
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Results of estimating housing expenditure equations (7) and (8) for 

1,wner-and renter-occupant households are reported in Table 3. Most variables 

:ncluded in the equations have the expected signs and are statistically 

rignificant in explaining variations in housing expenditures among sample 

Louseholds. Income was not very important in explaining housing expenditure 

,·ariations among home owners whose annual after tax income is below $40,000, 

l.owever, the income variable becomes quite significant for home renter with 

, nnual income equal to or greater than $20,000. The estimated coefficients 

:'.ndicate that the effect of income on housing expenditures is progressively 

rreater as household income increases. 

Age of household heads was shown to have a negative effect on housing 

Pxpenditures for both home owners and renters. This is expected since older 

J.ouseholds usually have smaller mortgage payments and smaller family size, 

renerally requiring less housing. While family size has a highly significant 

:. mpact in determining the probability of owning or renting a home, the 

,,ariable has no significant effect in the owner equation and is only 

!ignificant at about the .10 significance level in the renter equation. 

1!onwhite households were estimated to spend less on housing accommodations 

than white households. Lee and Trost suggest that black or nonwhite 

touseholds may be constrained to low-quality neighborhoods and, hence, have a 

rtronger preference for other goods. While significant regional differences 

:.n housing expenditures existed among home renters, only home owners in the 

\ est region spent a greater amount on housing accommodations than those 

12siding in the South. Households also tend to spend more on h9using as size 

cf the urban population increases. Among the housing characteristics, housing 

fxpenditures are generally higher for newer buildings than older buildings and 

}Jwer for multi-unit structures than for other types of building structures. 
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Table 3. Weighted Least Squares Estimates of Housing Expenditures Equation for Home 
Owner and Renter by Selected Characteristics, United States. 

Home owner Home renter 
Estimated Standard Estimated Standard 

Variable coefficient error coefficient error 

CoLstant 843.941 394.780 
Lor,-household income < $10,000 58.195 43.08 15.499 29.33 
$1C,000 :,; Log-household income < $20,000 36.992 38.08 37.425 26.35 
$2(,000 :,; Log-household income < $40,000 59.633 35.93 72.573** 25.13 
Lor.-household income ~ $40,000 123.635** 34.52 129.509** 25.28 
Agf of head -10.476** 3.18 -7.245** 1. 943 
Hm:.sehold size -60.940 82.02 71. 512 44.27 
Household size squared 3.824 9.53 -2.734 5.121 
Nor.white household -168.996* 87.89 -13.018 52.23 
Mai-ried household 27.367 81.98 -92.796 57.41 
Rerion: 

l'ortheast -7.445 90.24 -130. 469* 63.63 
rorth Central 8.102 82.20 -155.930** 57.04 
1 ·est 365.908** 83.48 142.014** 51. 76 

Url ,aniza tion: 
1 BNl 371.506** 83.48 157.753** 42.16 
1·BN2 362.192** 88.56 330.376** 59.39 
Lural -107.238 101.20 -332.469** 82.94 

Owr.er without mortgage -445.743** 69.75 
Put,lic housing -26.546 412.90 -381.762** 90.25 
Sir.gle family structure -181.992 98.21 109.910* 48.90 
Mu:. ti-unit structure -616.405** 146.50 -53.912 130.50 
AgE of building :,; 5 years 986.156** 120.30 359.658** 86.55 
5 ~·ears :,; age of building :,; 10 years 451.369** 92.39 286.035** 79.17 
10 years < age of building :,; 20 years 224.203** 71.21 108.816* 55.29 
Sw:mming pool/tennis court 279.578** 101. 90 176.218** 58.25 
Major fuel use - gas -77.050 70.12 -15.065 45.37 
Ma:or fuel use - electricity -33.259 84.54 -69.144 53.68 
No. of rooms excluding bath 200.040** 16.72 46.828** 13.21 
Wo 270.375 164.70 
Wr 537.308** 87.20 

-2 
R .313 .395 

F-i tatistic 47.967 44.632 

-2 
Not2: The reported adjusted R-square, R, and F-statistic are based on the ordinary 
lee st squares results. 
* Indicates the computed t-ratio is at least at the 0.05 significance level. 
** Indicates the computed t-ratio is at less than the 0.01 significance level. 
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The estimated coefficients for selectivity bias variables, Wo and Wr, 

,:uggest evidence of self-selectivity bias for owners and renters equations. 

'1'hese coefficients are positive and statistically significant, indicating a 

;.;ositive correlation between disturbances of the selection equation and 

disturbance terms of both expenditure equations. The statistical significance 

::.mplies the existence of simultaneity between choice of tenure status and 

: .. evel of spending on housing. Therefore, the selectivity model which accounts 

:'·or this nature of simultaneity is appropriate for this study. Exclusion of 

•:.hese variables would result in biased coefficient estimates for the housing 

1:quations even though evidence of selectivity bias may be relatively weak 

::tatistically for one of the equations. 

While there is no a priori expectation for the signs of the estimated 

Eelectivity bias coefficients, Uoe and Ure, Maddala suggests that Ure is 

Expected to be greater than Uoa in actual practice. This appears to be true 

for the present study. Given that both Uoe and Ure are positive, these 

results suggest that estimated housing expenditures are downward biased for 

those who choose to own and upward biased for those who choose to rent if 

felf-selectivity is not accounted for in the estimation procedure. Hence, 

this implies that home owners, on average, would spend less on housing had 

they chosen to rent, and home renters would spend more on housing had they 

chosen to own their homes. Using these results, the expected housing 

expenditures for home owners would be $1,684.65 per quarter as compared with 

~1,930.90 (Table 1) had they chosen to rent, and expected housing expenditures 

jor home renters is estimated to be $1,692.21 per quarter as compared with 

~1,299.63 had they chosen to own their homes instead of renting. 

C :mclusions 

Among the major findings, this study confirms the results of earlier 
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:::tudies that the demand for housing should take into account joint 

1:etermination of tenure status and level of spending. The empirical results 

:i.ndicate that the existence of simultaneity problem is statistically 

significant based on the observed sample data. 

Important socioeconomic characteristics affecting housing tenure were 

::.dentified; namely, income, age of head, family size, marital status, and 

c,ducational level, among others. Income had a more important effect on 

housing expenditures of renters than for owners at a lower household income 

~evels. Race of the household head had a significant effect on variations in 

Lousing expenditures for owners but not for renters, suggesting that race may 

le a more important factor in owner-occupant than in renter-occupant housing. 

Once tenure status is selected, family size had no significant impacts on 

Lousing expenditures. Similarly, married couples were most likely to own 

their own homes than were other household types; however, married households 

cid not spend more or less than other types of households on either owned or 

r·ented accommodations. 

The discussion and analysis of selectivity effects revealed that although 

c:orrection for self-selectivity bias is imperative for obtaining unbiased 

coefficient estimates, meaningful interpretation of estimated selectivity 

effects is of equal importance in assessing empirical results. This aspect of 

~odel evaluations has largely been neglected and ignored in the literature. 

The analysis reveals deficiencies in previous studies which are primarily 

c:oncerned with the correction and testing for occurrence of selectivity bias 

:~ the estimated models. The advantages of employing selectivity models·are 

ctherwise not fully realized if the model is simply tested for existence of 

E2lection bias without revealing and exploring implications of implicit 

E2lection effects. 
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