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��� �����
� ���� r ��� �� 
����
 �?	��
 ��� ���� ���� ������� �� ��$� �
� �
'��

 "���� "���	� .������ *���������
� ��� ���� �� ��� ���%��	
��
��**���� 
 ���*��E�� �� ���� "��� ��� ���� �� ��� ��	
�� 
����� ,��� ���
���� ��� ����� t- 
 ������� $� ρt� 6� ���� ����� �� �
 ����*� ��� ��	
�����
������
 � ,������- ��$�� ���*� Y �

6� ��� ��� �� ��� .�
� ������ ���� ��	
����� ����
�
 �
 ���*�� ����� ��
���� �
���� ������
 h∗t��� "���� h∗t�� > ht ������
 �� ���
�*��� � ��	
���
������� � ��� 
����� ����� ��� ��	
����� ��� �?	���� �
 ���� �
���� �"���C �

��� $	���� ���
�����
 � ���� ����� ��� �����

t : At + ct + ρtht ≤ Yt + ρtht , -

t+ 1 : ct�� + ρt��ht�� ≤ Yt�� +At��(1 + r) +
�
ht − h∗t��

�
Pt + ρt��h

∗

t�� +

+
Pt��h

∗

t��

1 + r

"���� At ������
 ��� ��� .������ "����� �� ��� ��	
����� �� ��� ��� �� ���
.�
� ����� �� ���� "��� ht 
 �
 ���� ����"*��� �� ��	
�� �

��
� ��	
�
ht − h∗t��

�
Pt 
 ��� �����	� ��� ���
��� �$���
 
����� ���� �� �
 ���� ����

�
���� ����"*���> (ht − h∗t��) �� ��� $������ �� ����� t + 1 �� ���� PtD 0

.������ ρt��h
∗

t�� 
 ��� ���� �� ��� ��" ���� �
���� ������ ���
Pt��h

∗

t��

��r 
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�����	� ���* ��� �
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�*��� �� ��� ��	
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�� ��
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�����
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 �� �� ��� ��	
�� ����
 �� � ����� �����
 τ ≥ t ,��� �����
��� ��	
� ����
 Pt ��� Pt��-�
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� �
� ���
� �� ��������� 
��� ��� ��
�
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 ���
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��� � ���� �
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 ��������� ��� ��� ���*�� ���
	*���� ���.���
������� *��'��
 ��� ��*������ ��� ��	
�����
 ��� ����
��� "����� ������*��%
����� 
*��� $� 
���� ,�� $����"��- ��
� ,�� ���� r-� &� � 
*��� ��%��$�����
���	*���� �� �?	�$�	* ��� ���
�*��� � ���� �
���� *	
� ������ ��� 
�*�
���	�� r ,�$
������� ���* ����
����� ��
�
- �� ��� .������ ���
�*����

��	
 ��� �?	�$�	* ���� �� ��	
�� �?	�� 
 �?	�� �� ��� ���
��� ���	� ��
�	�	�� ����
A �

C��
 
 ��

$��� ��� �7�*���� ����	�� � <�����
� *�������<�
>1� ��	�
� "� �

	*� ���� ��$��� ��� �� 
���� � ��	
��� h��� ≥ �.
6�
�� � h∗

��� > h� ��� ��	
����� 
 ���	���� �����
�� �
 ���� �
���� �"��� $	��� ��
���� P��

D+� �

	*� ���� ��� ��	
� ����
 ��� <�7%����<� ���� 
 ��	
�
 ��� ���	���� �� ��� ���
�� ��� ������ )����� � ��	 
��� ��� ��	
� �� ��� ��� �� ����� t ,���� ������
 "�� ���
$������ �� ����� t� �-� ��	 ���� P�.

A����� ����	�� ��
 �� $� �������� $��"��� 
����� ��� ��	
� �� ��� ��� �� � ����� t

,������ P�-� ��� 
����� � ��� ����� ����� ,�����
�t��

���
- ��
��� � ��� ����� ���� �
 "���

�ρ�����
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Pt =
�

j�t��

ρj
(1 + r)j−�t���

,C-

��� ������
 �� ��� ����� ��� 
��	��� �� ��� *���� ���
��� �����"


('���� ,4BBC-� �� � ��	
����� 
 ��� ��
������ � �
 ����

 �� ��� ������
*��'�� �� t� At ��� $� ������� ��� ��*$��� ��� �"� $	���� ���
�����
 "�
�$��� ��� ������*����� ���
������

ct + ρtht +
ct�� + ρt��ht��

1 + r
= Yt + ρtht +

Yt�� +
�
ht − h∗t��

�
Pt + ρt��h

∗

t��

1 + r
+,>-

+
Pt��h

∗

t��

(1 + r)
�

�	�����*���� 	
�� ��� ������� Pt − ρt�� =
Pt��
��r ��� ��� �?	�$�	* � ���

���� *��'��� "� ��� ��"��� ��� ������*����� $	���� ���
����� �
�

ct + ρtht +
ct�� + ρt��ht��

1 + r
= Yt +

Yt��
1 + r

+ ρtht +
Ptht
1 + r

,D-

��� 
���� ��� ��	
����� *�7*E���� ���$��* max,4- � {ct, ct��, ht, ht��}
	���� ��� ���
����� ,D-G ���� ���*�� ���
	*���� ����� 
 ��� �����"���

ct =
W (Yt, Yt��; ρt, Pt;ht)

K(�, γ, δ; r, ρt, ρt��)
,A-

"���� W (Yt, Yt��; ρt, Pt���ht) = Yt+
Yt��
��r +ht

�
ρt +

Pt
��r

�

 ��� ����*� "�����

�� ��� ��	
������ ���

K(�, γ, δ; r, ρt, ρt��) =

=

�
1 + ρt
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ρt


 �
γ

+
	
��r
��δ


 �
γ

(1 + r)−� +
	
��r
��δ


 �
γ

(1 + r)−� ρt��

	
ρt
ρt��


 �
γ
	
�
ρt


 �
γ

�

(*��� 
	$
��	��� ��� ��� ������#
 �$��� ��� ��� �$��� ��� 
��	��� �
ct��, ht ��� ht��; � �����	����

ct�� =

�
1 + r

1 + δ

 �
γ W (Yt, Yt��; ρt, Pt;ht)

K(�, γ, δ; r, ρt, ρt��)
,G-
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��� � ��	�� ��	
����� $��� �� �*� t� ��� �

	*� Pt�� ��

�����
�� ��	� �� 	��7�������� ��� ����
 ρτ �� 
�*� �	�	�� �*� τ > t + 1,
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 ����B � 1	� *���� ������
 ���� ��� ��
���
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	*���� �� 
	�� � 
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 ��
��� ���� ��� ��	
�����
 "�� ��
��� ����
�
���� ����"*����

∂cyt
∂ρτ

=
∂cyt

∂Pt��
=

ht
��r

∂Pt
∂Pt��

K
=

ht
��r

�
��r

K
> 0 ,�-

�� 
 ��
� ����"����� ���� ��	�� ��	
�����
 ,"�� � ��
��� ����"*��� �
���� �
���� �� ��� $������ �� ���� ���- �����
� ���� �	����� ���
	*����
*��� ���� ���� �	�	�� ���
	*���� � γ > 14! ����� 
	�� � 
���'�

∂cyt��
∂ρτ

=

�
1 + r

1 + δ

 �
γ ∂ct
∂Pt��

6������������ ���
��� ��� ����� �� ��� ���
	*���� ��� ��� ��	�� ��	
�����
y �	� �� �� �����
� � ��� ���� ρt��� ��
 "�� ��
	�� � � ����� �����
� � Pt�

∂cyt
∂ρt��

=
∂
	
W�.�
K�.�




∂ρt��
=

∂W
∂ρt��

K −W ∂K
∂ρt��

K�
=

∂W
∂Pt

K −W ∂K
∂ρt��

K�
,B-

=

htλK −W
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 �
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 �
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 � ����
 ���	���� �	��� ��� ����*� �� ��� ��	
����� 
 ��"�� ���� ���
��� �	� �� 
���'
 ���	���� �	����� � ��� �	�	���

J�� 	
 �����E� ��� ���
	*���� ������� �� �� ��� ��	
����� o $��� �� t−1 ��
� ������ �� ρt�� ,����� Pt)� +� ������ "�� h∗t ��� ���*�� ����� �� ���� �
����
������
 h∗t�� �� ��	
����� o �� ��� $������ �� ����� t� 6� ��
 *�*���
��	
����� o 
����


max
cot ,h

o
t

U(cot , h
o
t ) =

(cot )
�−γ

1− γ
+ �

(hot )
�−γ

1− γ
,4!-

s.t. cot + ρth
o
t ≤ Yt + Pth

∗

t

�6���	���� �� ��� $������ �� ����� t� ��*�*$�� ���� "� ���
��� ���
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�
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�
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� �� � ����� ���� ρt��. ��� 
�*� ���	*��� ����
 �� ��	�
�
��� �� �����
� � ����� ����
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   Figure 1. Household Saving Rate and Real Housing Price, Italy  
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Table 1. Descriptive Statistics 

Variables Mean Standard Deviation 

   

Savings 8724.38 18026.26 

Delta house value *(age<40)  4403.02 40432.64 

Delta house value *(age:40-55) 5695.47 58736.37 

Delta house value *(age>55) 8635.09 75325.78 

Household head’s age 56.98 14.53 

Age squared 3458.06 1688.02 

Household head employee 0.72 0.45 

Number of household components 2.82 1.30 

No spouse in the household 0.11 0.32 

Household income 31380.93 24878.31 

Own housing wealth 0.72 0.45 

Council inhabitants: <20,000 0.28 0.45 

Council inhabitants: 20,000-40,000 0.21 0.40 

Council inhabitants: 40,000-500,000 0.43 0.49 

Council inhabitants: >500,000 0.07 0.26 

North 0.43 0.49 

South 0.36 0.48 

Degree 0.09 0.28 

College 0.28 0.45 

SHIW dataset: Waves 1995-2004. Observations: 11,517 
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Table 2. Saving estimates.  

 Savings  

  

Delta house value *(age<40) *10-3 -0.428    

 (-0.50)    

Delta house value *(age:40-55) *10-3 -1.982*   

 (-2.22)    

Delta house value *(age>55) *10-3 -2.776*** 

 (-5.67)    

Household head’s age -242.96*** 

 (-5.42)    

Household head’s age squared*10-3 2.34*** 

 (6.02)    

Household head employee -12.57    

 (-0.06)    

# of components -1396.76*** 

 (-16.43)    

No spouse in the household 1337.37*** 

 (4.69)    

Household income 0.65*** 

 (151.15)    

North -153.53    

 (-0.64)    

South 3579.71*** 

 (14.27)    

Degree -5002.61*** 

 (-14.37)    

College -3126.48*** 

 (-14.20)    

Constant -2701.69* 

 (-2.09)*** 

SHIW dataset: Waves 1995-2004. Observations: 11,517 
Value of t statistics in parentheses  
Significant at 10%,** significant at 5%; *** significant at 1%     
Savings, housing values and income are expressed in 2005 Ten Thousand Euro. 
Time dummy variables included 
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Table 3. Saving estimates with endogenous primary house wealth.  

 Model Specification (1)  Model Specification (2) 

 Savings of  
home-owners 
 
(1) 

Savings of  
Non-
homeowners 
(2) 

Home  
Ownership 
 
(3) 

 Savings of  
home-owners 
 
(4) 

Savings of  
Non-
homeowners 
(5) 

Home  
Ownership 
 
(6) 

Delta house value *(age<40) -0.002 0.003

 (-1.06) (1.51)

Delta house value *(age:40-55) -0.006*** -0.003

 (-5.65) (-1.54)

Delta house value *(age>55)  -0.005*** -0.004***

 (-5.49) (-3.29)

Household head’s age -49.777 1.644 0.054*** -39.871 33.210 0.054***

 (-0.79) (0.02) (8.69) (-0.72) (0.47) (8.29)

Household head’s age squared 1.110* 0.368 -0.413*10-3*** 1.054* 0.117 -0.401*10-3***

 (2.07) (0.62) (-6.73) (2.25) (0.20) (-6.28)

Household head employee 400.427 37.739 -0.112*** 9.551 -1.805 -0.099**

 (1.45) (0.12) (-3.69) (0.04) (-0.01) (-3.12)

# of components -1507.474*** -1118.813*** -0.066*** -1309.569*** -1127.136*** -0.064***

 (-13.12) (-8.82) (-5.25) (-12.67) (-8.86) (-4.83)

No spouse in the household 812.799* 1031.890* -0.155*** 1018.110** 1040.221** -0.178***

 (2.11) (2.56) (-3.83) (3.02) (2.59) (-4.24)

Household income 0.714*** 0.648*** 0.347*10-3*** 0.684*** 0.638*** 0.030*10-3***

 (129.34) (38.21) (38.94) (98.46) (35.42) (29.19)

North -934.246** 393.648 -0.167*** -1135.621*** 195.201 -0.201***

 (-2.97) (0.99) (-4.63) (-4.05) (0.49) (-5.30)

South 3726.254*** 3150.274*** 0.233*** 3189.719*** 2884.007*** 0.235***

 (11.35) (7.40) (6.06) (10.99) (6.77) (5.81)

Degree -5206.748*** -2915.346*** -0.122* -3215.716*** -2501.871*** -0.098
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 (-11.45) (-4.18) (-2.07) (-7.33) (-3.52) (-1.51)

College -2693.570*** -1852.603*** 0.024 -1963.497*** -1826.940*** 0.030

 (-9.22) (-5.10) (0.70) (-7.46) (-5.04) (0.84)

Price *(age<40) 1474.792*** -0.866**

 (3.57) (-3.26)

Price *(age:40-55) 1096.105** -0.926***

 (2.88) (-3.36)

Price *(age>55) 1225.561** -1.002***

 (3.19) (-4.03)

House Price*10-3 -0.911*** 0.177*10-3***

 (-3.42) (8.76)

Council inhabitants: 20,000-40,000 -0.852** -0.162*** -0.179***

 (-3.13) (-4.56) (-4.68)

Council inhabitants: 40,000-500,000 -0.815*** -0.243*** -0.283***

 (-3.30) (-7.96) (-8.67)

Council inhabitants: >500,000 -0.537*** -0.612***

 (-10.85) (-11.42)

Sigma1  9.354*** 9.104***              

Sigma2 8.952*** 8.933***

Rho1 0.719*** 0.713***

Rho2 -0.062 -0.017

Model Specification (1)  includes capital gains on all houses, while Model Specification (2) only on the first residence 
Value of t statistics in parentheses  
Significant at 10%,** significant at 5%; *** significant at 1%      
Savings, housing values and income are expressed in 2005 Ten Thousand Euro. 
SHIW dataset: Waves 1995-2004. Observations 11,517 (Model 1),  10,887 (Model 2).  
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