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ABSTRACT
Tenure choice and household composition are important factors in determining housing demand. If a

household decides to own a dwelling unit, consequently, he has to consider whether and how much to borrow
from a bank. Though there are some literatures in Taiwan considering the influence of tenure choice, household
composition, and mortgage on housing demand, it is lack of a systematic analysis on the three factors. The
purpose of this paper is using the 1996 Survey on Family Income and Expenditure of DGBAS and applying
several levels of logit model to estimate the impacts of the above three factors on housing demand simultaneously.
A conditional logit model and a multinomial logit model are estimated first and the Hausman tests are applied to
check the effectiveness of the two logit models in describing the data. Since the IIA hypothese does not hold
completely under the two types of specifications, we then extend to a nested logit model and apply the full
information maximum likelihood (FIML) method to consider these three factors on housing demand. The results
show that the model’s requirement of the nested logit specification is fulfilled under the FIML estimation.
Moreover, it is found that household income, composition of generation, and income earners composition all play
significant roles on the behavior of tenure choice and housing loan demand.
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�� !"#$%&'()#$*%&'(+,-./01 IIA�� !"#$�%&'()

�� !"#$%&'(logit�� !"#$%&'()*+,-./01-23456logit�

�� !"#$

�� logit�� !"#$%&'()*+(5)�(6)�(7)�� !"#FIML�� !"#

�� !"#$%&'�()*+,-�.!"/0%&'�()*+,-(�)�� !"#$

�� !"#$%&'(�)*+,(-0.653)�� !"#$%&'()*+,-./0123

�� !"#$%&'()*+,' -.�/01$%&23456+�/789,: ;

�� !"#$%&'()(�24)�� !"#$%&'()*+,-./ 01%23456

�� !"#$%&'()*+,-./#0(�� 0.088)�

�� !"#$%� "&'()*+,-./0123%45%� 678'(9,:

�� !"#$%&(�� 0.022)�� !"#$%&'(!)*+,!-./0.12345

�� !"#$�%&'()*+,-./01'(234567,-89:;<�� !"

�� !"#$%&'()*�+,-./0&1234567%-89:;�<=>?@A

�� !"#$%&!'()*+,-./-012!"#3$456-0.134�� !"#$

�� !"#$%&'()*+,-./0123*+,!"45678*9:;�� !

�� !"#$%&'()* !+,-./0123456�78$%&'()*+,9-

�� !"#$%&'()*+,-.&/0123456789:;<=>?@&ABCD

�� !"#$%&'()*+!,-./(�� -0.252)�� !"#$%&'()!*+,

�� !"#logit��Hausman�� IIA

H
0
�IIA��

�� vs. �� !" ��vs.�� ! �� !"vs. �� !

χ 2 249.07 -575.54 1375.65

p-� 0.000 - 0.000

�� ��H
0

�� !"#$%H
0

��H
0

�� (a)�Hausman�� !"#$ χ 2
�� !"#$%&'H

0
�� !"#$%&'()*Hausman and

McFadden (1984)�
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�� !"#logit��Hausman�� IIA

H
0
�IIA��

�� vs. �� !" ��vs.�� ! �� !"vs. �� !

χ 2 -1755.65(a) 18.22 44.05

p-� - 0.441 0.001

�� �� !"#$%H
0

�� !"#$%H
0

��H
0

�� !"#$%

�� !"#logit �� !"#

�� !"# �� !"#$%&

�� ! �� !" �� !

�� ! z� p-value �� ! z� p-value�� ! z� p-value

�� !"

�� !(lny_hat) 1.5070 5.36 0.000 0.4508 1.74 0.082 1.0562 5.34 0.000

�� !"#$(tot_ernr) -0.1216 -1.45 0.146 -0.0347 -0.45 0.655 -0.0869 -1.57 0.115

�� !"(hhsize) -0.0925 -2.37 0.018 0.0178 0.49 0.627 -0.1103 -4.43 0.000

�� !"

�� !(hd_sex) -0.1383 -1.30 0.194 -0.1711 -1.76 0.079 0.0327 0.43 0.671

�� !(hd_age) 0.0190 4.58 0.000 0.0603 15.75 0.000 -0.0413-14.45 0.000

�� !(sp_exist) 0.3951 3.08 0.002 0.2103 1.81 0.070 0.1848 2.08 0.038

�� !"#$%(hd_pub) 0.6470 4.76 0.000 0.4791 3.58 0.000 0.1679 2.41 0.016

�� !"#$%&(hd_edjrhi) 0.2415 2.20 0.028 0.1491 1.49 0.136 0.0924 1.18 0.238

�� !"#$%&(hd_edhigh) 0.4993 4.20 0.000 0.3913 3.59 0.000 0.1080 1.30 0.195

�� !"#$%&(hd_edcoll) 0.7144 4.13 0.000 0.7684 4.76 0.000 -0.0540 -0.47 0.640

�� !"#$%&'((hd_eduniv) 0.7851 3.80 0.000 0.9257 4.78 0.000 -0.1407 -1.00 0.318

�� !"#$%&'

��(urban) -0.7710 -8.08 0.000 -0.4352 -4.70 0.000 -0.3358 -5.19 0.000

�� !(taipei) -0.8683 -7.82 0.000 -0.0300 -0.28 0.777 -0.8384-10.14 0.000

�� !(rel_cost) 0.0048 2.41 0.016 -0.0766 -22.17 0.000 0.0814 25.30 0.000

�� !"#$

�� !"#�$ %&(gen_2y) 0.4861 4.04 0.000 1.2054 10.80 0.000 -0.7193 -9.98 0.000

�� !"#�$ %&(gen_2o) 0.1141 0.61 0.539 0.2535 1.47 0.142 -0.1394 -1.26 0.207

�� !"#$%&�'()!"*+(inc_2y) -0.0657 -0.33 0.740 0.3444 1.89 0.059 -0.4101 -3.65 0.000

�� !"#$%&�'()!"*+(inc_2o) -0.2195 -1.52 0.129 -0.2972 -2.21 0.027 0.0778 0.83 0.407

�� -20.0275 -5.63 0.000 -5.6132 -1.71 0.087 -14.4144 -5.75 0.000



12 �� !

�� !"Logit �� !" FIML

�� !"#$ %&!"'0�� !"#$1 �� ! t� p-value

�� !"

�� !(lny_hat) -0.6528 -5.68 0.0001

�� !"#$(tot_ernr) 0.0285 0.73 0.4672

�� !"(hhsize) 0.0878 4.83 0.0001

�� !"

�� !(hd_sex) 0.0628 1.00 0.3180

�� !(hd_age) 0.0215 10.36 0.0001

�� !(sp_exist) -0.1343 -2.00 0.0457

�� !"#$%(hd_pub) -0.0119 -0.29 0.7707

�� !"#$%&(hd_edjrhi) -0.0431 -0.70 0.4852

�� !"#$%&(hd_edhigh) -0.0715 -1.14 0.2555

�� !"#$%&(hd_edcoll) -0.0209 -0.24 0.8079

�� !"#$%&'((hd_eduniv) -0.0397 -0.40 0.6871

�� !"

��(urban) 0.1222 1.89 0.0592

�� !(taipei) -0.2516 -5.38 0.0001

�� !"#$

�� !"#�$ %&(gen_2y) 0.5089 8.54 0.0001

�� !"#�$ %&(gen_2o) 0.1609 1.74 0.0826

�� !"#$%&�'()*!"+,(inc_2y) 0.2801 3.04 0.0024

�� !"#$%&�'()!"*+(inc_2o) 0.0843 1.04 0.2976

�� 11493(�� !"3282�� !"#$%8211�)

�� !"#$ !%&0�� !1 �� ! t� p-value

�� !"

�� !(sp_exist) 0.0565 0.71 0.476

�� !"#$%&'

��(urban) -1.5987 -4.69 0.0001

�� !(taipei) -1.8713 -4.52 0.0001

�� !(rel_cost) 0.1955 5.01 0.0001

�� !"#$

�� !"#�$ %&(gen_2y) -0.2235 -2.51 0.0120

�� !"#�$ %&(gen_2o) -0.0375 -0.27 0.7890

�� !"#$%&�'()!"*+(inc_2y) -0.1214 -0.90 0.3687

�� !"#$%&�'()!"*+(inc_2o) -0.0651 -0.65 0.5153

�� (IV) 0.7949a 18.43b 0.0001

�� ! 12791(��11493�� !1298�)

�� (a) �� logit�� !"#$%&'([0,1]�� !"#$%logit�� !"#$

(b) �� !"H
0
�� !"#$0�� !" H

0
�� !"#$%&1��t��4.768�� !"#$%&'

�� 1�



�� !"#$ !"%&'()*+,LOGIT�� !" 13

�� !"#$(�� 0.122�t��1.89)�� !"#$%&'(�)*+,-'./01

�� !"#$%&'()*+,-./0+1234567�89:;<=0>?@A

�� !"#$%&'(!"#)*!+",-(�� 0.509)�� !"#$%(�� 0.161)�

�� ! "#$%&'()*+,-.80�� !"#$%&'()*+,�)-./�!

�� !"#$%&'$(�� )*+$,%-.(/0123456$789:;+$,

�� !"#$%&'()�*+,-./01$23�456$789!�"#:;<=�

�� !"#$%&'()*+,-'(./0123Tachibanaki(1994)�� !"#$%&'

�� !"#$%&'()*+,-./0�123-456.789:;<=>�?@&A

�� !"#$%&'()*+,-./0&12345

�� !"#$%&'()$*+ ,-./01!"%23�451/067#$%8

�� !"#$%&'()*+,#-./012345#6789:;<=>?@AB/0

�� !"#$%&'()(�25)�� !"#$%&'()*+,-./012345607

�� !"#�$%&'()*!+,-.(�� 0.280)�� !"#$%&'()*+,-.

�� !"#$%&'()*(��)�� !"#$%&'()*+,-./01234567

�� !"#$%&'!()*+,-./0123456789:&;<=>?(@*��

�� !"#$%&'()"$*+,-.&%/0$%&1

�� !"#$%&'()*+,-./01$2#� 3456$789:;<$=>?

�� !"#$%&'()*+,-./01�2345678)9:(�� -1.599)�� ��

(�� -1.871)�� !"#$%&'()*+,-./0123456789:!;0�<=

�� !(�� 0.196)�� !"#$%&'()*+,-./�� !"#$%&'�()*

�� !"#$%&'()* +,-./01234 56789:;<=3>.?@A3>

�� !"#$%&'�()*+!,-./01234&'5

�� !"#$%&'()*+,-./0123�453+�67)89+:;<=(�

��-0.223�t��-2.51)�� !"#$%&'()*+,-./012�3"#$4+567

�� !"#$ (Hayashi, 1995)�� !"#$%&'()*+,-./�0!123456

�� !"#$%&'()*+,-./#01234!"#0156789:;.'<=>

�� !"#$%&

�� !"#$%&'() *+$,-./010.7949�� !"#$%&'()*+,

�� !"logit�� !"#$%&'()*+,-./01-.23"456789:;<=

0.7949�� !1�� 0�� !"#$%&'()*+,-#$%&')(*./01�23

��logit�� !"�logit�� !"#$%&'()*+,-./01-.23"45678

����

�� !"#$%&'()*+,-./012"34567"89:;< !=>6?

�� !"#$%"#&'$(�)*+,-./0123456789:;+<=>?@A

�� !"#$%&'()%*+,-./01()23456789:;<=5>?@AB

�� !"#$%&'()*+,-./01234567,89:;<1996�� !"#$

�� !"#logit�� !"#$%&'()*+,-./01
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�� !"#$%logit�� !"#logit�� !"#$%&'()*Hausman�� !"

�� !"#$%&'()*+,-./01�2 logit�� !"#$%&'()*+,-.

�logit�� !"#$FIML�� !"#$%&'()FIML�� !"#$%&logit�� !

�� !FIML�� !"#$%&'()*+�,-./0!12�3456789:;<�

�� !"#$%&'()*+,-%./012345627389%:;<*=>?@�

�� !"#$%&'()*+,-./01#234567.89:#;<()=>*+.

�� !"#$%&'()*+,-./012345+6%78012&'�98$%80

�� !"#$%&'()*+,-./012�� 3405672�89$� :;<=

�� !"Tachibanaki(1994)�� !"#$%&'()*+,-./0�1

�� !"#$%&'()*+,-./0123456-789:;<=>?@AB-

�� !"#$%&!'()*+,-./!0�12%&!'()*-34567)*89

�� !"#$%& '()*+,-./0)$12 34567#89:./;<=01

�� !"#$%&'()*+, -./01234156789:,;<=)*>?9@

�� !"#$%&'()*+,-./012345&6789):;<!=>?@ABC

�� !"#$%&'()*+�,-./0
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�� 

�1��� !"#$%&'()*+,-./012345�Li(1977)�Henderson and

Ioannides(1983, 1986)�� !"(1990, 1994)�

�2��� Di Salvo and Ermisch(1997)�Kan(2000)��Goodman(2003)�

�3��� !"#$%&'()*+,-./01234 !"56)*78+9:2;<

�Linneman and Wachter(1989)�Linneman, Megbolugbe, and Cho(1997)�

�4��� !"#�$%&'()*+�,-./01Bourassa(1995)�Haurin, Hendershott,

and Watchter(1997)�

�5��� !"# $%(1996)�� 1990�� !"#$%&'()*+,-./0123

�� !"#$%

�6��� !"#$%&'()(forced saving)��Tachibanaki(1994)�� !"#$%

(1998)��Lin, Chen, and Lin(2001)�� !"#$%&'(!)*+,-./0123

�� !"#$� %&'(!)*+,"-!./012345!26789*:;

�� !(strategic bequest)��Tachibanaki(1994)�

�7��� !(1994)�� !1990�� !"#$%&'()*+,78.5%�� !"#$%

�� !" #$%&51%�� !"#$%&'()*+,-

�8��� !"#$(2002)�� !"#$%&'()*+,-./012345678

�9� (3)�� !"�logit�� !"�#$%&βi = β + ∆βi�� β �βi�� !(�� !

�� !)��∆βi�� !"#$%&'((1)�� !"#ui ( j) = βxij + αyj + ε ij
' �� 

ε ij
' = ∆βi xij + ε ij�� ε ij

'
��Gumbel�� !iid�� !"#$%&'()*+,-logit

�� 
Pr

i ( j) = e
βXij +αy j

e
βxij +αy

j'

j '
∑ �� !"logit�� !"#$%&(3)�� !"#$%�&�

�� !"#$%&'()*(y
j
)�� !"#$%&(x

ij
)�� !"#$%&'(i)�� 

�� !"#$(j)�� !"#$%&"'()*+,-./0123456789:)

�10��� !"#$%&'()*+,-./01234567(1984)�� !(1996)�

�11��� !"#logit�� !"#logit�� !"#$%&Maddala(1983)�� !"

Greene(1997)�� !"#$%

�12��� (inclusive value)�� !"#$(k)�� !"( eβ i xikl' +αykl' )�� !"#$%log��

� IVk = log eβ i xikl' +αykl'

l'
∑




�� !"#$%&'()*+,-.�/01 -2+.34

�� !"#$%&!'()*+,-./0123"/0-4�56789!"'(

�� !"(7)�� IV
k
�� !"#$%&'()*+,-./012!34567

�� !"#(1984)�� !(1986)�� !"(1998)�

�13��� !"#$%&'()*+,McFadden(1978, 1981)�� !(1990, 1996)�� !

�14��� !"#$LIML�� !"#$%&�'()*+
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�15��� !"#$%&'()%&*+,-./�%01234$567

�16��� !"#�$%&�$'(�$)*�$%+�$,-.�/

�17��� Haurin et. al. (1994)�� !"#$%j�� !"i�� !"#$%&'()*

�� !RELCOST
ij
 = [I - π+(0.4d)+m

j
] (V

ij
 / R

j
)�� I�� !"#π�� !"#$d

�� !"#$%&m�� !"#$%&0.05%�V
ij
�j��i�� !"#$%&'!

�� !"#$%&'()*�+,-./�0"1234567��89:";%&

�� !"#$%&'()*+,-./!012'345$6789:;<=>?@

�� !"#$(hedonic housing price)�� !"#$%&'()*+,-./012

�� SFIE�� !"#$%&'()*+,-./012345(1992)�� !"1979

�1989�� !"#$%&'()237�801�� !"#105�435�� !"#$%168

�312�� !"#$%&'()*+,-376�317��245�� !"#$%$!&'

�� !"��#$%&'()*#+,-./0123#456789 &'89:

�� !"(instrument)�� !"#(predicted)�� !"#$%&'()R2��0.66�

�� !"#$%&'()*+,-./0*R
j
�� !"#$%&'()*+,-./

�� !"#$%&'()�j�� !"#(�)�� !"#$%&'( )*#$%

�� !"#$%&'()*+,-./0123456(789:;<=>(?@A

�� !"#$%&'()*+,-./'(� (��)�� !"#$%&'((��

�� )�� !"#$%&'()*&'��+,-./0123 4*56789:

�� (��)�� !"#$%!&��'()*+!"#$&,-./0123 45

�� !"#$%&'()*+(2002)�

�18��� !"# !$%25�� !"#$%&'(

�19��� !"#$%&'!$%$()*+,-./012345678!9'!*):

�� !"#$%&'()*+,"-./012%&3456789/06:;<=

�� !"#$%&'()*+,-./01"#2./3456&78(9: !;

�� !"#$%&'()* !+

�20��� !"#$%&'()*+,-"./012$3456789:+;< =#$

�� !"#$%&'()*+,-./012345"6789:;<=

�21��� !"#�$ !%�$ !&'()*+)*,-./0�$ !,1+�$,234

�22��Hausman and McFadden(1984)�� !"#J�� !"#$%&'()*+, J − j

�� !"#$%&'()*$(irrelevant)��IIA�� !"#$%&' j�� !"#

�� !"#$%&'()*+,"-./0%12345

χ 2 (m) = (β̂s − β̂ f )' V̂s − V̂ f[ ] −1
(β̂s − β̂ f )

�� β̂s�� !"#$%&'()*+ β̂ f�� !"#$%&'()*+, V̂s�� !

�� !"#$%&'( V̂ f�� !"#$%&'()*m�� !"#$%&'(�

�� !"#$%(rank)�� !"#$STATA�V.7�� !"#$%&'()
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Hausman�� !"#$%&'(Greene(1997)�P.443-444�

�23��� !logit�� !"#$%&'()*+%,-./0% ,-()123#456

�� !"#$%&� !'()*+",-./012345617"89:SAS/ETS

User Guide, V.8.2.�

�24��� !"#$!"%&(1996)�� !"#

�25��� !"#$%&'()*+,#-./012345(678(2004)�
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