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7. Apêndices 

Os três ensaios que compõem esta tese foram desenvolvidos ao longo do 

curso de doutorado. Por esta razão os apêndices que iremos apresentar são na 

verdade os próprios artigos, que foram escritos originalmente em inglês. Neles são 

apresentadas todas as derivações dos modelos mencionados ao longo desta 

dissertação bom como efetuados diversos testes de robustez dos resultados 

empíricos.  

O primeiro apêndice-artigo a seguir, intitulado “Monetary Policy Credibility 

and Inflation Risk Premium: A model with application to Brazilian Data” se 

refere ao capítulo 2 desta tese. O segundo, intitulado “Current Account as a 

Dynamic Portfolio Choice Problem” se  refere ao capítulo 3. E, por fim, o terceiro 

artigo apresentado no Apêndice, “Cousin Risks: The Extent and The Causes of 

Positive Correlation Between Country and Currency Risk” se refere ao quarto 

capítulo desta tese. 
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��)� ��1����� ���,������ ���������* ��� ���� ����
� �� 0*�� �������� �� ���������* �������� �����2 �

)�������� �� ���� ������� ��

 �� �����)��-

������� �������
��� �� ������*�� ����)��� �� ��� ��������� *�)�������- ��� �� ������� ���� �����

�� � ����� ��� ����� �1 ������� �������� ��� ������ *�� �� �� � 	��

��� ���)�- /������ �
�� ����

������ *�� �1���� )����� �)�
������ �, ��� ��������� *�)������� ��*���)�
� ��� ��
�������� ���� ��
�

����� ����* �
����� �� �� �� E�������������E.: ����
 �� ��� ������ �, 	������ ��� +���

��� 3.$$&4 ���

��*�1 ��� /�
���� 3.$::4- +���� ����
� ��)� � ���!�����)��
� ���������� ����- +�� )����� ���G�

���� �, ��� ������ ������� ��� �����)�� �� ���
�����* ��� 	��

��� ���)� �� �� � ��*��� ����������

�, ��� *�)������� �� ���� )��� ,�� ��� ��������� ���� ������ �� *��� 3�� �� 
���� ��� ��� ���4- �

������)� ��
����� ������� ���������� �������� ������ ��� �������� ���� ������� ������� 0������
 �*����

��������* � ����*� �� ��� ���������� �, �������� ��
��� ������� � ��� �� ��*�� ���2 ����� ��� ��������

�� ��� �� ����*� �� ��� ��������� *�)�������- �� ����2 ���� ������� ������� ��� �� �
������
 ��������2

��� ��������� ��� ����*� ��� ����� �, ��� �����
 ���� �, ��� ����� �, ��� ������ 3�������� ������4 ��

��� �� ��� ,�)���- �, �����
 ���� ���� �����������2 �������
� ���� ����
�� ���
��G� ������-

+� �������
� ���� 
��� ��������* ���� ��� ����
� ���� ���� �*���� ��� ���������* � ����*� �� ,�����

��������� �� �������� ������ 3����*� �� ��� +��
�� ��
�4 �� ���
� ���� �� ��������� ���������� ��!

,��������- /������ ���� ��� �*��� ��� ������ �� ��� 0������
 ������ ��� ��������� ������ �� ��� ���

������ ����- +��� 
��� ���������� �� ���� �� ������ ��� R�
��� 3.$$.4� ���� �����)� ���� ��
� �

,������� �, ��� ,���
��� ��)��� �� ��� 0������
 ������ �� ���  /� ��� ���� ��� ���� �� ��� �� ��
)� ���

�J���� ������� ����
�.$ - (� �
��� ���� �� ����� ����� 3��� �� �
�� 
�*�������� �� ��� 
���������4 ��

��� ��1����� ������������)� �*����� ��� �� ����� ��� ������ ��� ��� ����� �� �
��� ��� *�)�������- /�

����� �� ��� ����
� ����� ���� ��
�����
 ������� ��������* �� �, ������)� ��
����� ������� ����������

�������� ������ ��� �������� ���� ������� ������� 0������
 �*���� �����������2 ��� ��� ������ )����

�����������-

.:A������� 3.$'94 ��� ��������� 3.$'<4 ���������� ���� �������� ��� �� ����� ����
2 )����� ��� ��S)� ��� ��� �*����

�� ��� ��)� �������
 ������������-
.$+�� )�
����
��� �, ����������� �, �J���� ��)������ �� ���� ��*��� ���� ��� �)���*�  / ��������2 �� �� � �	� ����


��� �-�-,- �� ���� )�
���
�2 ��J�����* � ���� ���

�� ���� �)������ �� ��
������ ,�� ��� ���� �� �J���� �������-
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+� ����
���2 �� ��� ,����
�����2 �, �������� ���� ������� �� ����*��* �� ��� �������� �, ������)�

���������� �������� ������ �*���� ��� ,�����* ���� ��� E����E �, ��� �������� ��
��� ��� ����*�-

	������
�2 �*���� ��� ,�����* � 
�������* �, �������� ��
��� �� 	 � ���� ��� ������� �� ��� �� �

������)� �������� �����2 ������* �� �������� �� �������� ���� �������%& - +��� ,��� ��� � ��
��������

�1��� �� ������� ����� ��� �������� ������������ ����
� �
�� �������� �� ��� �������� �, ���� �����2

���� ����� �������� ���� ����
� �� ����� �, ������ 
���- �� ����
� �� �
��� ���� �� ��� ��� �����*

���� 
��� �, �������
��� �, ��� �������� ��
��� �� ��� ��
� ,������ �������� ���������� ��� �� ���������

���%. - +���2 �, ��� ��� ��������
 ������� �������� ���� ������)� ��
����� ���� �� �� ���������� ���� �����

���
� ���� �� ������ ��� ���� �, �������� ��
��� �� ��������* �����
 ���� ������������-

' 	
�����
 ���# !����� �
 (��)��

(��� ���
� �� ������* ��� ������)� ��
����� ������� ����� ��� �������� �������� ��� ������ ��� ��������

����������� �� ������0�� �� �����
 �� ������� %M H��� �������� ��
��� �������
��� �
��� � ��
� �� ����M

+�� ����
�� ,��� 
��� ������� ��������� ���� 
�����* �� ��� ��
����� ������� �������� �������� ��� ��������

���� ������� ��
�� �� ��������� �, ��� ���������� �� ������� ��
���� �� ��� 
��� �, �������
��� �, ���

�����
 ����- �� ���� ������� �� ��)����*��� �, ���� �� ������� �� ��� �����
��� ����-

+�� ��������� �, ��� ����
 ��� ���� �, ��� ����� �, ��� �1��� �, ����� ��� �������� �������� �� .%

����� �������� ����������� �� ��
�
� ����������2 ����� ���
� �� �� ������ ,�� �� �������� �� �����������

���� ��� ������� �� ��� �� � ������)� �������� ������ �� ���� ���� ��� ������ ��

 �� ����?����� ��

��� ,����� ���� ���������- B���)��2 �, ����� �� 
��� �, �������
��� �� �������� ��
���2 ����� ���
� �� ��

�������� �� ��� ����������� �� ,����� ��������� �� �������� �����2 �� ����2 ���
� 
��� �� �� �������� ��

��� ����������� �� �������� ����
,- +��� ��

 �� ������� �� ��� �������� ���� �������-

A�� �� 
��� �� ��� ��������
 ��
����� ������� �������� ���� ������ ��� �������� ��������� �� �����
-

+���� ��� �� 
�J��� ������ ,�� ����� ������� �� �	� ����
 ������
�2 �� �� ��� �� ������ �� � ��1�����

�������� ������ �#	�%% - �

 �)�� ��� ���� ,���� ���
����2 ����� ��� � 
�J��� ������ ,�� *�)�������

����� ������� �� ���� �������� �������2 ��� A+A!�- +�� ���� ���� �� ��� ���
���� �� ��� �������
���� .

���� ���
 ���� ��� . ���� ������
 ����%F 2 ���� ���)���� �����
G� >����� ��� �������
� 8�����*� 3��P>4

��� ��� ���)�� �, ������ ����������� ,�� �#	� . ���� ��������2 ����� ��� �������� �*��� �� �����
���

%&�� ��������� �����)����� ���� �� �
�� #�
,��?� �� ���� ��� �������� 
�������* �, ��� �������� ��
��� �� ��� ���������
�

��)� �� �� ���������� ���� � 
��� �, �������
��� �, ��� �������� ���������- �, �*���� ������ ���� �����* ���� ������2 ����
�

������ ��

 �� ��� �������� ���� �, ������2 ���� ��� �������

� ������ � ���

�� �������� ���� �������� ���� ��,���- ���

���� �������� �� ��� �������� ��������� �� ��������
� ���� ��� ������
 ��������2 �� �� (���,��� 3%&&%4-
%.��� �� ���� ��,���2 �� ����� �� �� �� ��� �����
�� �, ��� ���
�� ���)���� ��������� ���� �� ��
������� ��� ����*� ������

���-
%%+��� �� � *�����
 ����� �����2 ������

� �� �)���*� �, �������� ����� ����� ��� �������� ����� �����-
%F/��� H�!��@ . ����-

.<

DBD
PUC-Rio - Certificação Digital Nº 0312406/CA



�����
 ���� ���)�� ��������- ��
��2 �� ������� *����� �, ��� �)�
������ �, ����� ������- +�� �����


��� �� ��� ����� �)�� ��������2 ��� ���� �
�� 
��� ���� ����
�� �� ��� .% ����� �������� ��������- +��

��1������ ������� ����� ��� �� ��� �������� ���� �������2 ����������� �� ��� ������ ����- +�� �����

��� �������� �#	� ��������%; �� ��� 
�*�� �
�� 
���- (� �
�� ������� ������� �
���

���������	
������!��"�����?�< ��@���!��"����������!��"������#$������
!A2<

�, �

�� �

�� �

� �

� �

� �

, �

�� �

�� �

�� �

�, �

�� �

�� �

�� �
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�� �

�� �

�� �

�, �

��
��
��
 �
��

 �
� 
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%�'C
��0�.0
"
��A 9���C
4&��
��������� 4;
� 
0�'�' ���������
�.�6��'�
"
��A
/%D�1

��������
!��"������#$��������� �!��"������*��@�2����$�
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�

�

�
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�

� �� � �� � �� � ,� � �� � �� � �� � ,� � �� � �� � �� � ,� � �� � �� � �� � ,� � ��

���������
�.�6��'�
"
��A/�1

��
��
��
��
�

%
�'
C


��
0
�.
0

�� �� ��� ���� �, �������� ��)������ ,��� ��� ���*�� ���
���� �� ������� %2 �� �
�� 0� ���� � �
���

������� �, ������)� ��
����� ������� �������� �������� ��� �������� ���� �������- �� �������� �� ���

����
2 ���� ��������� ���� ��� ������� ���������� �� ������� % �� ���� 
���
� �� �� ���������� ����

%;�
��
���� ?��� 
��� ��� ��� �	� ��������-
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����������� �, ���� ��)��� �������� ��
���- �� ��,���2 �� �������� ��� ��)����*����� ���� � ������ �,

��*��������2 ����� ��� ��������� ��
���

.'#����������� �����������/����0"���!A2< �!��"������*��@�2����$�

47�
!8 47�
!9 47�
�8 47�
�9 47�
�8 47�
�9 47�
�8 47�
�9

� "����� "����� ����� ���!� ����� ����� "����! "�����
	�
������������������������� 	�
�������������������������� 	�
������������������������������ 	�
���������������������������� 	�
��������������������������� 	�
��������������������������� 	�
�������������������������� 	�
���������������������������

8%:� "����� "���! "��!� "���!! �� �� ��  � ��� � �����
	�
������������������������ 	�
�������������������������� 	�
����������������������������� 	�
���������������������������� 	�
��������������������������� 	�
��������������������������� 	�
������������������������� 	�
���������������������������

�.�6��'� � �,� " � 5�- " � �5� " � ��� "

������ � ������ � ����	� � ������ �

�'���&�
�.�6��'� " � ��� " - ��, " ����� " �����

" � " ������ " 	�
��������������������������� " 	�
���������������������������

2�	���&�
�.�6��'� " ����� "  ���! " ����� " ��� �

" 	�
������������������������� " 	�
���������������������������� " 	�
��������������������������� " 	�
���������������������������

d�;% � ���! ������ ��� �  � �! � ��� ���� � � -5� � ���
	�
������������������������� 	�
�������������������������� 	�
������������������������������ 	�
���������������������������� 	�
��������������������������� 	�
��������������������������� ������ ������

(���00�(����' "!���� "��� � "������ "���� � "���� " �!�� � 5�� � -��
	�
������������������������� 	�
�������������������������� 	�
����������������������������� 	�
��������������������������� 	�
��������������������������� 	�
��������������������������� ������ ������

40+�$
9��>�� � �,� � ��5 ����! ����� ����� ��� � � ��� � ���
������ ������ 	�
������������������������������ 	�
���������������������������� 	�
��������������������������� 	�
�������������������������� ������ ����
�

8(,.'��(
% �
��� �
�� �
��� �
��� �
�� �
�� �
��� �
���

�"? �
� �
�� �
�� �
��� �
��� �
��� �
��� �
���

AIC Criteria �
�� �
��� �
��� �
��� �
��� �
��� �
��� �
���

��06�� B��6�����.�6�� B��6�����.�6�� B��6�����C$�6�� B��6�����C$�6�� C$"6�������76�� C$"6�������76�� C��6�����.$�6�� C��6�����.$�6��

2�
*+'��&�����' �� �� � � � � �� ��

������������ ��!����$%���

+�� ���K����� �� �������� ��������� �� ������)� ��� ��*��0���� �� �

 �����0�������- �� �

 �, ���

��������� �J������� ��� ��*������ �� ���� *������ ���� ��� ���� �� ��� �������� ����������� ��*��������-

C� �)���*� � .L �������� �������� �������� �������� ���� ������� �� %-%:L 38J- 9�4- ���������� �1����

��� �
�� ������� �� ��� ���
� ����
� ���
���� 38J- 9�4 �� � .L ������)� ��������� ��)� ;-..L �1��� ��

�������� ���� ������� ��� � ��*���)� �������� ��)� �� ����*��0���� �1��� -

����������*
�2 ��� 8��� ������ �
�� ��)� � ������)� �1��� �� �������� ���� ������� ��� ��� ���
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Abstract 
The current account problem can be understood as the choice of where to allocate 

national savings: at home or abroad. Even being essentially a question of portfolio 
allocation, standard macroeconomic models did not incorporate this nature of the 
problem clearly until very recently. Commonly used models have static-like solutions 
with constant portfolios over time. In this paper, first we argue that the existing tests 
are powerless to reject the constant-share null under weak conditions. Once the test is 
modified, we find clear evidence against constant portfolio current account models. A 
thorough analysis of the data reveals that portfolio rebalance is indeed important. For 
this reason, we develop a current account model in which the representative agent’s 
portfolio choice problem is a dynamic one. Time-varying investment opportunities is 
the main mechanism behind portfolio rebalances in our model. Thus, we are able to 
generate rebalancing in portfolios that in turn affects the current account. We 
estimate/solve this model using a long time series data from different assets in the US 
and Japan. We use the optimal fraction of the portfolio in foreign assets to explain the 
US-Japan bilateral current account. Results indicate that variations in investment 
opportunities can explain at least 54% of its movements, a performance superior to 
previous models. 
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1. Introduction 
 

On the economic literature, traditional models do not provide empirical 
predictions for the current account that are matched by the data. For instance, what is 
the expected current account response to temporary income shocks? Until very 
recently, the answer was based on the neoclassical intertemporal approach to the 
current account.1 In the simplest version of the model for a small open economy, the 
marginal unit of saving would be invested abroad. This in turn would lead to an 
improvement in the current account. Consumption smoothing and diminishing returns 
in the domestic economy are the mechanisms behind the model. In other words, the 
model suggests that the current account should respond one to one to changes in 
savings. However, the empirical evidence does not support this traditional rule in a 
variant of what is known as the Feldstein-Horioka Puzzle. 

Kraay and Ventura (2000) modified this intertemporal approach by introducing 
investment risk as an important mechanism in determining how this marginal unit of 
saving should be allocated. Due to investment risk, this extra unit of saving should not 
necessarily be invested in a single asset. If the importance of diminishing returns in 
the domestic economy is relatively low in comparison to the importance of investment 
risk, part of this extra unit of savings should be invested at home. Then, the current 
account is fundamentally a portfolio choice problem. This was clearly a step forward 
relative to the old inter-temporal approach that did not take investment risk into 
account. However, they use Merton's (1971) model: the representative agent has log-
utility, and returns and volatilities are constant over time. Under this formulation, 
agents behave as a mean-variance optimizers à la Markowitz-Tobin. In other words, 
the solution to the asset allocation problem is the same as if it were a static problem. 
Thus, the optimal portfolio can be found by looking at a country’s portfolio today.2 In 
order to maintain the optimal portfolio unchanged, the marginal unit of saving should 
be invested proportionally to investments in domestic and foreign assets. Kraay and 
Ventura (2000) propose, thus, this new rule: the marginal unit of saving resultant of a 
temporary income shock should be invested as the average unit. Interestingly, 
transitory income shocks lead to symmetrically opposite effects on the current 
account in creditor and debtor countries. A positive income shock leads to current 
account deficits in debtor countries and surpluses in creditor countries. The response 
of investment to a positive shock on a debtor country should be higher than a one to 
one increase in the savings. In other words, we should observe a leverage to invest at 
home inducing a current account deficit. 

The claim is of strong empirical support for this "new rule". However, positive 
results are restricted to the between regressions, interpreted as long-run results. We 
argue that these long-run results could be generated by a large class of models. More 
precisely, we show that the between regression results are almost tautological under 
the weak conditions3. Therefore, these regressions do not shed light on the 
mechanisms of the model. This model can explain on average only 17% of current 
account movements, another piece of evidence against a constant portfolio rule.  

The analysis should be made with time series regressions. However, the time 
series analysis does not support constant portfolio rules. The statistical properties of 
                                                 
1 See Obstfeld and Rogoff (1996). 
2 Specifically, one should look at the fraction of net foreign assets/total assets, as it will become clear 
later on. 
3 The conditions is low covariance between the ratio of net foreign assets to total assets and the savings 
rate 
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the countries' portfolio composition suggest rebalance away from constant 
composition. Figure 1 shows country’s portfolio shares to foreign assets. As it can be 
seen, they are not constant over time. The persistence of changes in portfolio 
composition within countries indicates that portfolio rebalancing away from constant-
shares is relevant in the short and long run.  
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There are many possible reasons for country portfolios not to be constant. We 

focus on one particular reason which we believe to be the most important among 
them: changes in investment opportunities.4 We propose here an asset allocation 
model for the current account. Portfolio shares are time varying due to time varying 
investment opportunities. We assume agents with Epstein-Zin utility function and a 
VAR dynamic for asset returns and other state variables to obtain time-varying 
investment opportunities. Using Campbell, Chan and Viceira´s (2003) numerical 
solution method, we apply it to US and Japanese assets. The results are based solely 
on the time series of asset returns. We want to understand how well this model can 
explain current account dynamics.  

The empirical tests of our model do provide strong evidence of this relevant 
mechanism behind current account dynamics. We show that, for the US and Japan, 

                                                 
4 Other reasons could be time-varying preferences (risk aversion) and financial constraints. 
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variations in expected returns did change agents' optimal portfolio composition in a 
direction consistent with the actual bilateral current account movements. Variations in 
investment opportunities could be responsible for at least 54% of the pattern observed 
in the US bilateral current account with Japan. Therefore, we can conclude that time-
varying investment opportunities are an important mechanism behind country 
portfolios and current account changes. 

In sum, this paper first discusses theoretical specifications of the portfolio view of 
the current account and their empirical support. We argue that portfolio rebalance 
away from constant shares is indeed important. We propose a new current account 
model with dynamic portfolio allocation. The empirical evidence presented suggests 
that, at least for the bilateral current account of the countries analyzed (US and Japan), 
this model seems to provide superior empirical results.  

Although we did not aim to draw direct policy implications, our results can also 
contribute to the current debate on global imbalances. Many competing explanations 
for global imbalances, specially the rising US current account deficit, were developed. 
One of them relies on the argument of better investment opportunities in the US 
compared to other G7 countries as Cooper (2004), Clarida (2005), and Backus and 
Lambert (2005). Our model can be understood as a formalization of this hypothesis. 
As shown by Lane and Milesi-Ferretti (2005), Japan is by far the largest net creditor 
in international investment positions and the US, the largest net debtor in international 
investment positions. The results indicate that a significant part (but not the total) of 
the US imbalances can be explained by better investment opportunities at home. 

The rest of the paper is structured as follows. Section 2 derives theoretical 
portfolio approaches to the current account and discusses their different 
specifications. Section 3 discusses the constant portfolio model results and argues that 
portfolio rebalance away from constant shares is important. Section 4 presents our 
estimates of our model with time-varying portfolio shares for US and Japan. In this 
section, we also show that the results do explain significantly the dynamics of their 
bilateral current account. Section 5 concludes. 
 
2. Theoretical Framework: a Portfolio Approach 
 

The current account balance can be analyzed by two alternative focuses: on trade 
patterns (exports and imports) or on savings, investments, and international financial 
flows. Through an accounting identity, the current account balance in any given year 
must equal the excess domestic savings over domestic investment: NX = CA = S - I. 
This is the favorite theoretical framework for economists to analyze current account 
dynamics. Indeed, as highlighted in Bernanke (2005), it is the framework used 
nowadays by economists to find an explanation for the recent patterns in the US 
current account deficits: 
 
“... specific trade-related factors cannot explain the magnitude of the U.S. current 
account imbalance and its recent sharp rise. Rather, the U.S. trade balance is the tail 
of the dog; for most part it has been passively determined by foreign and domestic 
incomes, asset prices, interest rate, and exchange rates, which are themselves in turn 
the product of more fundamental driving forces. Instead, an alternative perspective on 
current account appears likely to be more useful for explaining recent developments. 
This second perspective focuses on international financial flows and the basic fact 
that a country's saving and investment need not be equal each period.” - Ben 
Bernanke (2005), page 2. 
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Under this second framework, changes in savings and investment decisions are 

directly reflected in the current account balance. There are basically two factors 
driving this relation: (i) income (wealth) shocks at home and abroad; and/or (ii) time-
varying investment opportunities. The literature has traditionally focused on the 
former. Transitory income shocks induce current account responses due to a 
consumption smoothing force. The traditional intertemporal approach to the current 
account claims that this extra savings should be invested abroad, thereby improving 
the current account in a one to one basis. Kraay and Ventura (2000) stress that the 
resulting current account balances depend fundamentally on how the extra savings 
unit is invested. If part of this extra savings is invested at home, the current account 
response should be less than the in the former case. This suggests that the portfolio 
choice part of the problem cannot be ignored: how savings are invested is at least as 
important as the amount of savings generated. Under the existing theoretical 
formulations to understand the current account dynamics, the optimal portfolio is 
always constant over time. However, the empirical evidence shown in the next section 
does not support this claim. Thus, in the present section, we present a model in which 
the optimal portfolio might not be constant over time. The main mechanism behind 
time-varying portfolio shares in our model is time-varying investment opportunities 
(even without the presence of income shocks). The literature had not yet theoretically 
formalized this argument estimating its effect. Later, in section 4, we show that, 
empirically, this theoretical approach do provide a good explanation for the current 
account pattern observed between the US and Japan. Let us turn now to the model. 
 

2.1. The General Model 
 

The model is set in discrete time.5 Consider a country populated by identical and 
infinitely lived individuals whose preferences can be represented by the time-
separable utility function over their consumption stream.6 The home country problem 
is the following: 
 

(1)                                                                                                 )(W  ..

,...),(,(max

1,1t

21
,...,,...,,, *

2
*
121

++

++

−=

=

tptt

ttttt
C

RCWts

CCECuU
t αααα

 
   
where u� > 0, u�� < 0, � is the time discount factor, Wt is the total wealth at time t, and 
Rp,t+1 is the country's portfolio gross return from t to t+1. Thus, equation (1) is the 
intertemporal budget constraint faced by the home country. If we assume time 

separable utility functions, �
∞

=
++

1

)()(
j

jt
j

tt CuECu δ , the first order conditions for this 

maximization problem yield the famous Euler equation for consumption: 
 

                                                 
5 We are considering here a partial equilibrium analysis. We solve the micro problem of an investor 
facing exogenous asset returns, but we do not argue how these asset returns could be consistent with a 
general equilibrium model. 
6 The hypothesis of infinitely lived individuals leads to identical results to the case where individuals 
care about their offspring, who, in turn, care about theirs. 
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(2)                                                                                                    1 
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The investor’s optimal consumption and savings decisions must satisfy equation 
(2). When investment opportunities are constant, i.e. Rp,t+1 is time-invariant, the 
optimal policies imply a constant consumption-wealth ratio7, and therefore a constant 
investment/wealth ratio. The same solution would be obtained if the problem was a 
static one. 

Now, let’s turn to the investment side of the problem. Agents can invest their 
money at home or abroad. There are n securities available for investment at home and 
n securities available abroad, so that 2n is the total number of available securities. As 
examples of possible securities that agents could invest we can mention: home 
physical capital, foreign physical capital, home stocks, foreign stocks, money 
markets, bonds, etc. All income available for consumers at time t is generated by the 
returns of their previous period portfolio and by any sales they make (short sales of 
any asset are allowed). Obtaining a loan is equivalent to short the money market 
instrument. One can interpret a country’s GDP as the total return of the investment in 
home assets.8 

Define ti ,α  as the proportion of home country's wealth invested in home asset i 

from t to t+1 and *
,tiα as the proportion of home country's wealth invested in foreign 

asset i from t to t+1. The home country's real portfolio return Rp,t+1  is then given by: 
 

(3)                                                                                         
1

*
1,

*
,

1
1,ti,1, ��

=
+

=
++ +=

n

i
titi

n

i
titp RRR αα

 
At each point in time, agents decide where and how much of their wealth will be 

allocated in each security. Thus, we can aggregate these investments to discover how 
much is allocated at home and abroad. The total wealth invested at home at time t is 

�
=

=
n

i
ttitt WW

1
,αα  and the total wealth invested abroad is �

=
=

n

i
ttitt WW

1

*
,

* αα . To simplify 

the analysis, also assume that foreigners cannot invest in domestic assets9. Under this 
framework, we can then use an accounting identity to define the current account 
balance CAt+1 as the variation in the wealth allocated abroad form t to t+1: 
 

(4)                                                                      

,,

1
*

11
*

1

*
1

*
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Therefore, current account imbalances can be caused by income (wealth) shocks 

and by shocks to portfolio shares. These shares respond to time-varying investment 

                                                 
7 If returns are IID, there are no changes over time in investment opportunities that might induce 
changes in consumption relative to wealth. 
8 Note that we do not allow for labor income. 
9 That is, we are presenting a partial equilibrium problem. Right now we are extending the model to a 
general equilibrium one. 
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opportunities, parameter uncertainty, time-varying risk aversion, among other reasons. 
The different models presented below for the current account will basically depend on 
different functional forms for the utility function u(.) and on different dynamics for 
the asset returns Rp,t+1. 
 

2.2. Constant Portfolio Models 
 

We refer to the traditional intertemporal approach to the current account and to the 
Kraay and Ventura (2000) models as constant portfolio models. The main feature of 
both models is the constant investment opportunities. Kraay and Ventura (2000) relies 
on Merton (1971)’s model where agents have logarithmic utility function 
( )log()( tt CCu = ) and assets have a (constant) log-normal distribution. The log-utility 
assumption implies that the consumption will always be a constant fraction of wealth. 
Log-utility implies that the intertemporal elasticity of substitution is equal to one and 
therefore, substitution and income effects exactly cancel out.10 This is the feature that 
allows for a closed form solution to the optimization problem above. 

t
Optimal
t bWC =  

 
Where b is a constant. 

In our discrete time version, the hypothesis that log of asset returns follow a 
Brownian motion can be represented by: 

tNrR
dii

tt ∀�=       ),(log ~
...

µ  
 
In this specification, the solution to the first order condition of how much to invest 

in each asset is given by:11 
(5)                                                                                                )2/( 21

)1,2(
σµα +−�= − irf

n

�

 
where �² is the vector containing the diagonal elements of � and i is a 2n-dimension 
vector of ones. 

This result is equivalent to the Markowitz mean-variance model. Given agents 
preferences and asset's risk return characteristics, there is an optimal portfolio rule 
that, in turn, depends on assets risk and return. The distribution of asset returns is 
constant over time. Thus, there is no need to change portfolio 
shares: ttt ∀==+ ,***

1 ααα . Hence, at any given instant, agents already hold their 

optimal portfolios, WNFA=*α , where NFA is net foreign assets and W is total 
assets (wealth). 

This model has clear cut predictions to the current account. In order to maintain its 
(optimal) portfolio unchanged, the marginal unit of savings in any given year should 
be invested as the average savings is invested. Average unit of saving is characterized 
by the yesterday’s portfolio and the optimal fraction to be allocated abroad 

                                                 
10 A log-utility function is a power utility (also known as CRRA) with risk aversion coefficient equals 

to one: 
γ

γ

−
=

−

1
)(

1
t

t

C
Cu . Under this formulation, the intertemporal elasticity of substitution is the 

reciprocal of the risk aversion coefficient. This is the main difficulty of this specification since there is 
no particular reason for these two coefficients to be related in any way. 
11 The proof is in many textbooks as in Campbell et al (2000). 
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corresponds to the fraction of country’s net foreign assets over total assets (wealth). 
This implies that the current account response in net debtor and net creditor countries 
are the opposite of each other. Positive income shocks lead to current account deficits 
in debtor countries and current account surpluses in creditor countries. The intuition 
behind the net debtor country response is the following: in response to a positive 
shock, the extra unit of savings is invested at home and, in order to maintain the 
proportional leverage, the country should take even more debt. Hence, this rule 
implies that the Feldstein-Horioka finding is simply a flow version of the home bias in 
country portfolios12. 

Using our current notation, this rule is represented by: 

tttt SANFASWCA )(** ==∆= αα . This equation is used by Kraay and Ventura 
(2000) to test their "new rule".  

This was a clear improvement over traditional intertemporal models, which did 
not even take into account investment risk. In this framework, the prediction of the 
traditional intertemporal current account model would be observed if diminishing 
returns in the domestic economy was sufficiently important. In other words, if the 
marginal unit of savings invested at home caused returns on domestic assets to 
diminish abruptly. In this scenario, marginal savings should all be invested abroad 
and, therefore, the current account would improve one for one with a transitory 
income shock.13 In our notation above, this means that 1* =α . Hence, according to 
this standard model: ttt SWCA =∆= . This is the core implication of this model, 
traditionally used to test the intertemporal approach for the current account. It also 
leads us to a variant of what is known as the Feldstein-Horioka Puzzle. We will 
explore this empirical test in the next section. 

Note that both approaches produce optimal portfolio constants over time. In the 
"traditional rule" all of the extra savings are invested abroad and, thereby, the current 
account always improves one to one with income shocks. In Kraay and Ventura's 
"new rule", the investment response, and therefore the current account dynamics, 
depends on the current portfolio. 
 

2.3. A Dynamic Portfolio Model 
 

To generate a dynamic portfolio choice, we choose to relax the hypothesis that 
investment opportunities are constant over time. We allow them to follow a first-order 
VAR. If markets were efficient, this specification would necessarily be reduced to a 
random walk, as we would not find any significance on any of the state variables in 
this VAR. However, the financial economics and behavioral finance literatures have 
been pointing out that financial returns are predictable to some extent.14 Variables like 
past returns, earnings-to-price ratio, and the term spread have been documented to 
predict returns on many asset classes. Later, we will use these state variables on the 
estimation of our VAR. For now, let this be represented by a general vector zt+1 
containing the asset returns and the state variables (st+1) follow a VAR dynamic: 

                                                 
12 If we have home equity bias, according to this model, a significant fraction of the country’s savings 
will be invested at home to maintain this current (optimal) portfolio. Therefore, we should observe a 
low correlation between savings and the current account or, equivalently, a high correlation between 
savings and investment, what characterizes the Feldstein-Horioka Puzzle. 
13 Kraay and Ventura (2000) give a mathematical proof for this statement. 
14 See De Bondt and Thaler (1985), Jagadeesh and Titman (1993), Fama and French (1992), Shleifer 
(2000), among many others. 
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Even with time-varying investment opportunities, if investors had a log-utility 

function, the savings decision would be reduced to a static one15. To be as general as 
possible, we allow agents to have Epstein-Zin (1989, 1991) recursive preferences. 
This functional form for the utility function has the advantage of separating the 
elasticity of intertemporal substitution from the relative risk aversion parameter. As 
already argued, there is no particular reason why these two parameters should be 
related to each other. This utility function nests as a special case the power utility 
specification, in which one is the reciprocal of the other, and the log-utility 
specification, in which both are equal to one. Epstein-Zin utility function is 
recursively defined by: 

( )( )

1

11
1

1
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1
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where

UECUECU tttttt

 

Here, � > 0 is the relative risk aversion coefficient and � > 0 is the elasticity of 
intertemporal substitution. The first order condition for the problem stated in (1) 
assuming these preferences was solved by Epstein-Zin (1989): 
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To make predictions for the current account, we need to solve the model and find 

the time series of *
tα  generated. There is no closed-form solution for this problem. 

Fortunately, Campbell, Chan, and Viceira (2003) have recently proposed an 
approximate solution method for this multivariate model of strategic asset allocation. 
They showed that this problem can be approximately reduced to a system of linear 
quadratic equations for portfolio weights and consumption as affine functions of the 
state variables. 

Let’s start with equation (3), the portfolio return equation. It can be re-written in 
the following way: 

 

                                                 
15 See Campbell and Viceira (2002) for an extensive study on strategic asset allocation. 
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Where the first asset, whose real return is given by 1,1 +tR , is a domestic short-term 
instrument used as a benchmark asset. Even though all other returns are measured 
relative to this benchmark asset, it is not assumed to be riskless. 

The log return can then be approximated as: 
 

(9)                 )('
2
1

')('
2
1

' **2***
1

*2
11,11, txxxttttxxxtttttp xxrr ασααασαα �−++�−++≈ ++++

 
Where )(2

xxx diag �≡σ , similarly defined for the foreign assets, is the variance of 
the excess returns. This approximation holds exactly in continuous time and it is 
highly accurate for short-time intervals. 

The next equation is the budget constraint, equation (1). Log-linearizing it around 
the unconditional mean of the log-consumption-wealth ratio to obtain: 

 

ρρρρ
ρ

ρ

/)1log()1()log(

])[exp(1

(10)                                                                          )(
1

11,1

−−+≡
−−≡

+−��
�
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��
�

� −+≈∆ ++

k

wcE

where

kwcrw

tt

tttpt

 
  
This form of the budget constraint holds exactly if the elasticity of intertemporal 

substitution )1( =ψ  is equal to 1, in which case δρ =  and tt wc −  is constant. 
Finally, a second-order Taylor expansion to the Euler equation (7) around the 

conditional means of 1,1,1 ,, +++∆ titpt rrc  to obtain: 
 

(11)                                                    0)1(var
2
1

           

)1(log
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θ
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This form of the Euler equation holds exactly if consumption and asset returns are 

jointly log-normally distributed, which is the case when 1=ψ . 
Thus, the model can be approximately solved based on these three equations. 

Campbell, Chan, and Viceira (2003) show that the solution is characterized by the 
following optimal portfolio weights and consumption rules: 
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This model has multiple state variables, and therefore it is not feasible to obtain an 

approximate closed-form solution. A numerical procedure will therefore be used to 
solve for the consumption and portfolio choice given ρ . 

This is a general theoretical framework for the strategic asset allocation problem 
we are interested in. The model yields optimal portfolio rules that are linear in the 
vector of state variables, and therefore, a time-varying optimal allocation. In section 4, 
we will come back to the empirics of this version of the model. We will analyze to 
what extent this model can account for the current account dynamics. More 
specifically, we will apply it to investors allocating their portfolios among several 
different assets in the US and in Japan. It is then possible to construct a time series of 

*
tα  and compare it with the time series of the bilateral current account between these 

two countries.16 But first, let's take a close look at the data and test if is it really 
necessary to have a dynamic portfolio model to explain current account. 
 
3. Empirical Tests of the Current Account Theory 
 

In this section, we use data for 13 industrial countries from 1970 to 1998 to 
perform empirical tests of the current account models.17 We focus on industrial 
countries to avoid dealing with problems inherent to developing countries such as 
sudden stops. Furthermore, in the next section we will explore even further the 
bilateral current account of the two biggest economies during this period, the US and 
Japan. 

We start by replicating traditional tests with our sample to clarify the discussion 
and show that our empirical criticisms are not explained by a different data set. First, 
we test constant portfolio models. The traditional intertemporal current account model 
prediction is not met by the data in a variant of the famous Feldstein-Horioka Puzzle. 
On the other hand, tests of the Kraay and Ventura (2000) model have impressive 
results on the cross-sectional dimension, but the time series results are not good. We 
discuss these results in some depth and conclude that one should not rely on the cross-
                                                 
16 In our approach, as in the other constant portfolio current account models presented before, home 
and foreign assets are treated as perfect substitutes. In contrast, Blanchard, Giavazzi, and Sa (2005) 
treat them as imperfect substitutes. 
17 The countries included in the analysis are: Australia, Austria, Canada, Finland, France, Germany, 
Italy, Netherlands, Japan, Spain, Sweden, US, and UK. 
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sectional results. It is demonstrated that between regression would yield the desired 
coefficient estimate under weak conditions. Not only the rejection of these constant 
portfolio models, but also the time series regressions and the autoregressive properties 
of country portfolios lead us to the conclusion that portfolio rebalance away from 
constant shares is important to explain current account dynamics. 

Concerning data sources, the data for Net Foreign Assets is from Lane and Milesi-
Ferretti (2004). They have constructed a dataset that considers capital gains/losses on 
country portfolios. The data for Total Wealth is from Kraay, Loayza, Serven and 
Ventura (2000). Since this variable is not available after 1998, our sample for the 
purposes of this section ends in 1998 as well. Current account and national savings 
data are from IMF's International Financial Statistics. The Solow residual and 
population growth data are the same as Kraay and Ventura (2000). 
 

3.1. Testing Constant Portfolio Models 
 

Tests for both the traditional intertemporal current account rule and for Kraay and 
Ventura (2000) new rule are based on a simple regression which tests one of the 
model's predictions. For the traditional rule, the empirical implication tested is that 
extra savings should all be invested abroad. Formally the test is: 
 

1:H

(16)                                                                                                      

0

,,,,

=
++=

β
εβα tititi SCA

 
The subscript (i,t) denotes time t and country i. Note that since ttt ISCA −= , 

testing equation (16) is the same as the famous Feldstein-Horioka regression 
tititi IS ,,, υγδ ++= . In other words, testing �=1 is equivalent to testing �=0. Similarly, 

Kraay and Ventura’s new rule tests are done over its empirical prediction that 
marginal savings should be invested as the average savings: 
 

1:H

(17)                                                                                          

0

,,,,

=

++=

β

εβα titi
t

t
ti S

W
NFA

CA

 
 

Where NFAt is the home country's net foreign assets, which in turn is equal to 

tt W
*α . 

Tables 1 and 2 summarize the results of these tests with our dataset. We 
performed three types of estimations: (i) pooled regressions; (ii) between regressions, 
cross-sectional regression on the time series average for each country; and (iii) within 
regressions, the usual fixed effects panel-data regression. For all of them, we do 
standard least squares regressions and instrumental variables regressions, in which 
ranks of the right hand side variables are used as instruments to correct for any 
measurement error. As it is usually done in this literature, we also included the Solow 
residual and population growth as controls in the current account regressions.18 

                                                 
18 Kraay and Ventura (2000) also include these controls in their empirical tests. 
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The tests for the traditional rule are presented in Table 1. The coefficient � varies 
from 0.180 to 0.275. The null hypothesis that � is equal to 1 is always rejected. This is 
equivalent to the famous Feldstein-Horioka (1980) puzzle.19 

OLS IV OLS IV OLS IV

Gross National 0.264 0.265 0.134 0.124 0.421 0.405
   Savings/GNP [9.651]*** [7.513]*** [0.883] [0.779] [6.477]*** [5.518]***

Solow Residual 0.149 0.150 -1.709 -1.764 0.191 0.193
[1.439] [1.439] [1.052] [1.069] [2.750]*** [2.770]***

Population Growth -1.355 -1.354 -2.822 -2.856 0.145 0.155
[5.127]*** [5.149]*** [2.082]* [2.088]** [0.373] [0.395]

Constant -0.070 -0.071 -0.011 -0.008 -0.109 -0.090
[5.753]*** [5.341]*** [0.252] [0.183] [5.743]*** [4.426]***

Country Dummies No No No No Yes Yes
Year Dummies Yes Yes No No Yes Yes

No. of Obs. 247 247 247 247 247 247
R-squared 0.38 0.38 0.495 0.495 0.7 0.7

Robust t statistics in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

Tests of the Traditional Rule
Table 1

Between Regression Within RegressionPooled Regression

 
 

Table 2 reports the test results of the new rule for the current account response to 
temporary income shocks. Pooled regressions provide some evidence that the current 
account moves more than one to one with changes in savings, contradicting the theory 
in test. This means that lump sum income shocks lead countries to change their 
portfolio composition: debtors increase their net debt and creditors invest even more 
abroad. However, as in Kraay and Ventura (2000), the within and between regressions 
seem to support the new rule, with a � not significantly different than 1. The between 
regressions reflect cross-sectional variation and thus, predict a stronger relationship 
than the within regressions. 
 

                                                 
19 They found that the coefficient of the regression of Investments on Savings is very high, being really 
close to 1. The result that savings and investments are strongly correlated indicates that international 
financial markets are not perfectly integrated, as it is well documented in the International Finance 
literature. 
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OLS IV OLS IV OLS IV

Gross National 1.341 1.328 1.369 1.328 0.988 1.001
   Savings/GNP X (Foreign [12.756]*** [12.356]*** [5.672]*** [5.444]*** [3.923]*** [3.672]***
   Assets/Total Assets)

Solow Residual 0.199 0.198 -0.385 -0.449 0.243 0.243
[2.349]** [2.343]** [0.506] [0.587] [3.186]*** [3.184]***

Population Growth -0.126 -0.142 -0.539 -0.622 0.352 0.352
[0.500] [0.567] [0.694] [0.798] [0.917] [0.917]

Constant -0.013 -0.013 0.005 0.006 -0.007 0.003
[1.319] [1.315] [0.726] [0.810] [0.691] [0.258]

Country Dummies No No No No Yes Yes
Year Dummies Yes Yes No No Yes Yes

No. of Obs. 247 247 247 247 247 247
R-squared 0.582 0.582 0.88 0.88 0.663 0.663

t-test of beta = 1 0.001 0.003 0.160 0.179 0.963 0.997

Robust t statistics in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

Table 2
Tests of the New Rule

Between Regression Within RegressionPooled Regression

 
 

3.2. A Critical View of This Evidence 
 

So far, what can we say about constant portfolio models? First, as in many other 
papers, the evidence points towards the failure of the traditional intertemporal current 
account rule. On the other hand, the results seem supportive of the new rule of a 
constant portfolio model in the cross-sectional dimension. The between regressions 
results can be interpreted as capturing long-run dynamics accurately. It uses the 
information on the time-series average (over 20 years or so) of country variables. 
Nevertheless, the relevant coefficient, �, is close to the expected20 one, surprisingly so 
given the small sample considered. In this section, we argue that the between 
regression is almost tautologically bound to give the above results under very weak 
conditions. In other words, it can be explained by a wide class of models. Kraay and 
Ventura’s (2000) model is one possible approach out of many. 

Let us consider a model with a steady state optimal portfolio allocation. To 
simplify the exposition, suppose that there are only two kinds of assets: home 
domestic capital k and foreign capital k*. Let us assume that foreigners cannot hold 
domestic capital. Total wealth is then given by *

ttt kkW += . Also, assume that output 
and capital grow at a constant rate g. Therefore: 
 

)(    

    
*

*

tt

tt

tt

kkg
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+=

∆+∆=
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Moreover, on the steady state, investment must satisfy: 

 
ttt gkkI =∆=  

 

                                                 
20 In the next section, we will provide some evidence that the time series results do not seem to support 
this new rule. 
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Hence, we can use the accounting identity again to obtain an equilibrium 
condition for the current account: 
 

(18)                                                                                                                         
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This argument is adapted from van Wincoop (2002). He argues that Kraay and 

Ventura's main contribution is to propose that tt WNFA  as a constant. We go one step 

further. Without imposing a constant tt WNFA , it is still possible to obtain the 
between regression results assuming very little else. 

Equation (18) implies the following: 
 

�� =
t

ttt
t

t SWNFATCAT (19)                                                                                     )(11

 
Let this be denoted: 

 

1  

(20)                                                                                                        )/(

=
=

β
β

Where

WNFASAC ttt

  
We also know that the between regression is given by the following: 

 
( ) (21)                                                                                             S ii εβα ++= iii WNFACA

 
Under what conditions does equation (20) imply that �=1 in equation (21)? 

Equation (21) will be true if, for each country, the covariance between the net foreign 
assets to total assets ratio and the savings rate is low. The reason is as follows: 
 

(22)                                                                                                      
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Therefore, equation (20) and (21) would be equivalent (so that �=1 will follow 

automatically) if the last term in equation (22) is negligible. This last term is small if 
the standard deviations of the net foreign assets to total assets ratio and the savings 
rate are low in absolute values and/or if the correlation coefficient � is low in absolute 
value. In fact, these conditions are satisfied for most countries. And indeed, savings 
rate are very low volatility are very low. Table 3 shows the relationship between the 
components of equation (22) for each country. For only 2 countries in our sample, the 
mean of the product and the product of the means differ by more than 10% (these are 
the US and Italy). The empirical evidence shows that on average the condition for the 
between regression is satisfied.  
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Thus, as long as a theoretical model has a steady state optimal portfolio allocation, 
and as long as it accepts that the standard deviations of xt and St over time are small, 
we will have �=1. Therefore, the null hypothesis should not be rejected for the 
between regression. If the actual world portfolio allocation in fact has a steady state 
and the standard deviations are small (which seems to be the case), the null of �=1 
will in fact not be rejected by the data. Even further, if the correlation � is positive, 
then the estimated � will exceed 1. This means that a very large class of theoretical 
models would predict the same result as the new rule for the between regression. 
Therefore, we need other tests on the mechanisms behind the current account 
dynamics in order to argue that a constant portfolio model is an accurate one21. 

 

Country (xS)bar xbar*Sbar % deviation

Australia -0.023 -0.024 3.443
Austria -0.010 -0.010 1.832
Canada -0.020 -0.020 0.147
Finland -0.022 -0.023 2.915
France -0.001 -0.001 1.082
Germany 0.007 0.007 2.898
Italy 0.000 0.000 167.935
Japan 0.011 0.011 1.198
Netherlands 0.019 0.019 0.432
Spain -0.011 -0.011 0.318
Sweden -0.009 -0.010 3.769
UK 0.004 0.004 1.190
US -0.002 -0.003 21.961

Correlations
Table 3

 
 

Indeed, when we break the cross-sectional evidence in a year-by-year basis, so 
that our criticism is no longer value because we are not using between regression, we 
cannot accept that �=1 as reported in Table 4. 

 

t-test (p-value)
Year Coef. t-Stats beta = 1 No. Obs. R-Squared

1975 1.811 [6.301]*** 0.000 9 0.834
1976 1.269 [5.219]*** 0.001 9 0.701
1977 1.000 [1.801] 0.115 9 0.232
1978 1.018 [1.335] 0.224 9 0.216
1979 0.848 [2.122]* 0.067 10 0.425
1980 0.956 [2.547]** 0.034 10 0.395
1981 1.826 [3.063]** 0.016 10 0.557
1982 1.363 [2.133]* 0.059 12 0.310
1983 1.593 [5.128]*** 0.000 12 0.701
1984 1.540 [2.999]** 0.013 12 0.473
1985 1.967 [4.575]*** 0.001 12 0.600
1986 1.913 [3.369]*** 0.007 12 0.514
1987 1.450 [3.721]*** 0.004 12 0.567
1988 1.292 [3.155]** 0.010 12 0.571
1989 1.716 [4.162]*** 0.002 13 0.693
1990 1.605 [11.416]*** 0.000 12 0.780
1991 1.586 [7.984]*** 0.000 12 0.787
1992 1.680 [8.309]*** 0.000 12 0.811
1993 1.518 [6.072]*** 0.000 12 0.773
1994 1.235 [3.243]*** 0.009 12 0.615
1995 0.815 [1.495] 0.166 12 0.289

Average 1.429
Std. Dev. 0.350

(S/Y)*(NFA/W)

Table 4
Cross-Sectional Estimates of Constant Portfolio Models

 
3.3. Testing Portfolio Rebalance 

                                                 
21 It must be noted that the result of beta equals to one holds in the Within  (Panel Data) estimation. 
However, since it is imposed that the betas must be the same in this specification, the coefficients 
would be affected anyways by the “curse” of low covariance of S and NFA/A. So, we believe that our 
criticism in the result remains. 
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At this point, it is clear that we cannot rely only on the between regressions since, 

as already argued, positive results for constant portfolio would follow under weak 
conditions. Thus, the natural way to start is to explore the time series evidence. 
Relaxing the restriction that � is constant across countries gives us more detailed 
information about the relationship between current accounts and portfolio choice. 
Table 5 reports the results. The time series evidence does not point toward a constant 
� across countries, nor towards a � = 1.22 Moreover, there is wide dispersion away 
from � = 1, implying that the time series variation is not supportive of a constant 
portfolio rule for current account. 

t-test (p-value) No. Obs. R-Squared
Country Coef. t-Stats beta = 1

Australia 1.054 [2.506]** 0.020 23 0.181
Austria 1.283 [1.171] 0.255 23 0.066
Canada 0.911 [1.092] 0.287 23 0.041
Finland 0.045 [0.031] 0.975 21 0.001
France 1.300 [0.304] 0.773 7 .
Germany 3.510 [6.681]*** 0.000 15 0.551
Italy -0.080 [0.064] 0.949 23 .
Japan 1.369 [3.455]*** 0.004 17 0.192
Netherlands 0.698 [0.758] 0.463 14 0.083
Spain 3.562 [2.698]** 0.014 21 0.287
Sweden -1.206 [0.666] 0.518 14 0.098
UK -0.201 [0.187] 0.853 23 0.008
US 1.631 [4.501]*** 0.000 23 0.364

Average 1.067
Std. Dev. 1.354

Robust t statistics in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

(S/Y)*(NFA/W)

Table 5
Time Series Estimates

 
 

Figure 2 plots the time series of the observed Current Account/GDP (in solid 
black line) and the predicted ones by two different specifications: )( ttt WNFAS  (blue 
with squares), representing the “constant portfolio” rule (but since NFA/W is varying 
over time, it is not a truly constant portfolio model prediction); and the 

)( WNFASt (red with cross line), where we force the portfolio to be constant, being 

thus, a true constant portfolio rule. Since tt WNFA  varies over time, one can argue 
that this is not the “true prediction” of a constant portfolio theory. For this reason, we 
added the second one. The fitting of the figures are not impressive. The percentage of 
current account movements explained by this constant portfolio rule is very small23. 
Then, it is possible to state that, for an average country, a constant portfolio rule can 
explain at most 17% of the movements in its current account. We will explore the 
cases of the US and Japan in section 4, so it is worth noting that their R-squared are 
respectively 0.36 and 0.19. 

 

                                                 
22 This is a restriction imposed by the within regression. 
23 We can interpret the R-squared of these regressions as the % of the current account movements in 
each country explained by the time series of tt WNFA . 
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Figure 2
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Not only the percentage of the current account movements explained by a constant 

portfolio rule is small based on the time series evidence, but also, in practice, the 
portfolio composition do seem to vary. The predicted CAt in the graphs above is 
varying not because St is varying, but because NFAt / Wt is varying. Based on the 
analysis of the time-series properties of NFA/W we can argue that, indeed, portfolio 
composition do vary over time. Table 6 reports the AR(1) coefficients and the implied 
half-lives of portfolio composition shocks: 86% of the 21 OECD countries analyzed 
displayed an AR(1) coefficient higher than 0.85, which implies a half-life longer than 
4.3 years for these countries.24 This is a highly persistent figure to be consistent with 
constant portfolios. 

 
 

                                                 
24 Half-life is the amount of time needed for 50% of the effect of a given shock to dissipate. 
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Country AR(1) Half-Life No. Obs.

Australia 1.029 � 27
Austria 0.908 7.166 27
Belgium 0.735 2.248 17
Canada 0.928 9.276 27
Denmark 0.853 4.347 18
Finland 0.960 17.155 27
France 0.860 4.582 27
Germany 1.178 � 27
Greece 0.965 19.512 18
Italy 0.914 7.708 19
Japan 1.100 � 14
Netherlands 1.105 � 22
New Zealand 0.907 7.101 19
Norway 1.080 � 24
Portugal 0.774 2.708 19
Spain 0.951 13.682 27
Sweden 0.898 6.416 18
Switzerland 0.892 6.089 13
Turkey 0.796 3.035 19
UK 0.934 10.104 27
US 1.090 � 19

Average 8.075

Half-Life of Portfolio Composition (NFA/W)
Table 6

 
 

Surprising though were the results of an AR(1) coefficient greater than 1. We 
could interpret this evidence as a continuous shift of portfolios in the last 20 years. 
The US is a typical example of this case. We are also aware of the small sample size 
(around 27 observations for each country) and the possibility of a small sample bias. 
However, this would be a downward bias. Thus, incorporating this possibility into the 
previous analysis would yield parameters even more favorable to our hypothesis. In 
order to control for the downward small sample bias, we run 10,000 simulations of 27 
observations each with a true AR(1) parameter value of 0.8 (half-life of 3.1 years). 
This choice for the true AR(1) parameter is arbitrary, but as argued below, different 
parameter choices would not weaken the argument made here. 

The simulation results show that at a 10% significance level, the critical value for 
rejection that beta equals to 0.8 is 0.85. The histogram of the distribution of the AR(1) 
coefficients can be seen in Figure 2. This implies that in our sample, at 10% 
significance level, 85% of the countries have a half-live higher than 3.1 years (beta = 
0.8). On a more conservative case, choosing a true beta of 0.87, we find from our 
simulations that at a 5% significance level, 52% of the countries in our sample have a 
half-life higher than 5 years. Ventura (2003) recons the time series failure of the 
model and tries to reconcile the short-run failure of the model by introducing 
adjustment costs. However, based on the very long half-lives of shocks, we can argue 
that in the short run, the adjustment cost story alone does not seem to explain the 
observed rebalances. If one accepts that 5 years to readjust 50% of a deviation from 
optimal portfolio is quite a long time bur reasonable, then the adjustment cost story 
could explain at most 50% of the cases in OECD countries. 
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Figure 3

Distribuition of AR(1) Coefficient on Samall Samples
10,000 simulations of 27 observations each
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Let us now summarize the main points of this section. First, time series 

regressions do not seem to support a constant portfolio rule since most of the � 
coefficients are statistically different from one. Moreover, the percentage of current 
account movements explained by constant portfolio rules is on average low (at most 
17%). It should also be noted that this is the case under the best possible scenario, 
since we let tt WNFA  vary over time, contradicting the constant portfolio theory. By 
investigating the statistical properties of the country portfolio compositions, there is 
evidence of large persistence of shocks in most of the OECD countries analyzed. To 
conclude, the empirical evidence suggests that there is persistence in portfolio 
rebalance away from constant shares on country portfolios. We now turn to one of the 
possible explanations for the portfolio rebalance: time varying investment 
opportunities. 
 
4. A Dynamic Current Account Model with Time-Varying 

Investment Opportunities: an application to USA-Japan 
As already argued, constant portfolio models do not seem to provide a proper 

explanation for the time series of current account dynamics. The empirical evidence 
suggests that country portfolios do vary over time, contradicting the most important 
hypothesis of constant portfolio models. In this section, we explore how well can time 
varying investment opportunities account for the observed movements of the US-
Japan bilateral current account. 

The current account balance depends on the portfolio choice made over the 
amount of national savings. Time-varying investment opportunities could, in 
principle, induce changes in the optimal portfolio which, in turn, would lead to capital 
flows reflected in the current account. We focus on this mechanism to explain current 
account movements. It is worth noting that this is not the only possible explanation. 
There are other possible reasons such as time varying preferences, parameter 
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uncertainty, or financial constraints (e.g. if default is possible). However, we do not 
attempt to cover these or any other possibilities in this paper.25 

Our approach consists in estimating and solving the model described in Section 
2.3, a general theoretical framework for strategic asset allocation. This specification 
of the model has two important and interesting features: (i) it allows asset returns to 
follow a first-order VAR with state variables known in the empirical finance literature 
to predict asset returns; and (ii) the representative agent have an Epstein-Zin utility 
function, which allows us to model savings decisions and does not impose any link 
between the parameters for risk aversion and elasticity of intertemporal of 
substitution.  

We implement this exercise for several assets from Japan and the US and then 
analyze the time series of the model's optimal proportion of US wealth that should be 
allocated to Japanese assets. We also consider the model's optimal proportion of 
Japan's wealth that should be allocated to US assets. Our results indicate that 
investment opportunities can explain more than 54% of the actually observed 
movements in the bilateral current account. This is an interesting result, especially if 
one notice that in the estimation of the model we do not use any information 
concerning the observed current account. 

There are many reasons for choosing the US and Japan as the countries in our 
exercise. An important reason for choosing them is data availability. In order to 
estimate the model, we need a long time series of the asset returns. These data were 
available in a quarterly frequency for the US and Japan since 1960. The same is true 
for the US-Japan bilateral current account data. In our exercise, we use data on stock 
market returns, interest rates, and private firm profits (return on equity) for both the 
US and Japan. 

But the main reason for choosing the USA and Japan is their economic relevance 
for international capital flows from 1960 to 2005 making them vary representative for 
analyzing the so-called “global imbalances”26. Figure 4 plots the data. The current 
account deficit in the US has been soaring and reached 7% of its GDP in 2005 and 
almost 2% of the world GDP. Japan, for it turns, has long been the country with the 
largest current account surplus in the world (until 2006 when China is expected to 
have the largest surplus). 
 

                                                 
25 In terms of the model's parameters, this would be represented by time varying risk aversion, 
intertemporal elasticity of substitution, and/or a subjective discount rate. 
26 See Eichengreen (2006) and Bernanke (2005) among many others. 
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Figure 4
Current Account Balance 

as % of World GDP 
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The importance of the US and Japan is even bigger when their external wealth is 

considered. As pointed out by Lane and Milesi-Ferretti (2005), Japan is by far the 
largest net creditor in international investment position and the US is by far the largest 
net debtor international investment position. These figures are presented on Figure 5. 

Figure 5 
Net External Wealth 
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Further, the total US current account and the US-Japan bilateral current account 

have similar dynamics. Thus, a theory for the US-Japan bilateral current account 
could also be relevant to the total US current account. This is highlighted by the 
Figure 6, where we compare the total US current account and the bilateral current 
account US-Japan. An explanation for the dynamics of the US-Japan bilateral current 
account could be an explanation for the total US current account dynamics.  
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Figure 6
US Current Account 

as % of US GDP
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On the discussion of global imbalances many competing explanations have been 

raised: the “global savings glut” as in Bernanke (2006), the low US savings/Twin 
Deficits as in Roubini (2005), Roubini and Sester (2004, 2005), and better investment 
opportunities as in Cooper (2004) and Backus and Lambert (2005). Our model can be 
understood as a formalization of this hypothesis and our estimated results as an 
empirical test of the relevance of this explanation to US current account imbalances. 
Our results indicate that better investment opportunities seem to be an important 
explanation for the phenomenon. 
 

4.1. Estimating and Solving the Model 
 

Results presented here take the perspective of an American investor as the 
representative agent who makes a portfolio choice over different assets from the US 
and from Japan.27 In the Appendix, we report the results for a Japanese investor that 
faces a symmetric problem, but results are very similar. 

We included as many asset classes as possible on the model. Data was available 
for stock market returns, short-term government bond rates, long-term government 
bond rates, and private firms’ profits in a quarterly basis for both countries since 
1960. The source for short-run interest rates and stock market returns data is 
Bloomberg. ROE is constructed as total operational profits/capital (net worth). The 
sources are the financial statements from Ministry of Finance for Japan and the US 
Flow of Funds Accounts calculated by the Federal Reserve for the US. Long-term 
interest rates data comes from Global Financial Database. We have also included in 
the VAR variables known to predict future returns such as price-to-earnings ratio and 
the US nominal short-term yield, which comes from Global Financial Database. All 
variables are measured in natural units so that standard deviations are per quarter. 

The estimated VAR imposed the restriction that the unconditional means of the 
variables implied by the coefficient estimates are equal to their full-sample arithmetic 

                                                 
27 Ideally, we would want to model the decisions of both and US investor and a Japanese investor in a 
single framework. However, at this stage, we are still working on how to aggregate these two types of 
investors. 
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counterparts28. The results29 are presented in Table 7. The first row corresponds to the 
US Real T-Bill rate, the second row to the US ROE equation, and so forth. The 
coefficients of the estimation are taken as given and known by investors. 

 

rtbt usxroet jpxsrt usxlrt usxst jpxlrt jpxst jpxroet usxsrt usept jpept R-Squared F-StatisticsP-Value
US Real T-Bill rtbt+1 0.10 0.33 -0.19 0.23 0.00 0.17 0.00 0.15 1.32 0.02 0.00 0.89 286.52 0.00

0.67 4.06 -3.94 3.27 0.73 4.33 0.64 3.06 6.19 1.07 0.20

US ROE usxroet+1 0.17 0.82 0.31 -0.09 0.00 -0.18 0.00 -0.29 -0.47 0.00 0.00 0.94 530.96 0.00
1.34 8.16 5.18 -1.03 -0.97 -3.83 0.03 -4.68 -2.08 0.17 0.65

JP Short-term Interest Rate jpxsrt+1 1.01 -0.28 0.09 -1.22 0.00 0.55 -0.02 0.08 -1.66 -0.09 0.01 0.28 13.519 0.00
1.56 -0.69 0.28 -3.41 -0.14 2.25 -1.87 0.23 -1.69 -0.88 0.67

US Long-term Bond usxlrt+1 0.25 -0.25 0.24 0.71 0.00 -0.17 0.00 -0.23 -0.70 -0.01 0.00 0.74 96.239 0.00
2.60 -3.06 4.97 9.83 -0.71 -4.45 0.54 -4.48 -4.17 -1.01 0.95

US Stock usxst+1 8.29 -1.62 3.01 -1.31 0.04 -4.80 -0.07 -2.63 -17.94 -2.60 0.07 0.35 18.83 0.00
2.79 -0.72 1.66 -0.62 0.53 -2.74 -1.02 -1.40 -3.59 -4.57 0.63

JP Long-term Bond jpxlrt+1 0.29 -0.27 0.20 -0.25 0.00 0.83 0.00 -0.17 -0.69 0.00 0.00 0.93 441.39 0.00
2.37 -2.60 3.54 -3.09 -0.29 16.47 0.01 -2.91 -3.16 -0.26 0.34

JP Stock jpxst+1 1.43 -1.81 -5.28 -2.62 0.39 3.12 0.22 4.13 -2.39 -0.36 0.09 0.21 9.0279 0.00
0.37 -0.59 -2.07 -1.10 4.81 1.07 2.40 1.54 -0.36 -0.48 0.51

JP ROE jpxroet+1 1.01 -0.21 -0.77 -1.11 0.00 0.44 -0.02 0.90 -1.73 -0.11 0.01 0.22 9.6042 0.00
1.57 -0.53 -2.46 -3.14 0.11 1.80 -1.49 2.71 -1.78 -1.08 0.40

US Nominal Short-term yieldusxsrt+1 -0.17 0.12 -0.29 0.10 0.00 0.17 0.00 0.27 1.37 -0.01 0.00 0.92 389.39 0.00
-1.30 1.19 -5.32 1.29 1.06 4.46 0.11 4.75 6.02 -0.40 -0.05

US E/P Ratio usept+1 0.59 -0.35 0.33 -0.22 0.00 -0.46 0.00 -0.28 -1.55 0.82 0.00 0.92 417.53 0.00
2.09 -1.93 3.68 -1.32 0.17 -3.64 -0.52 -2.68 -4.27 19.54 -0.53

JP E/P Ratio jpept+1 0.97 -0.78 0.65 -0.34 0.01 -0.85 0.00 -0.92 -2.90 -0.17 0.93 0.94 514.08 0.00
1.48 -2.00 2.28 -0.92 0.55 -3.13 0.19 -3.00 -3.16 -1.40 27.43

rtb usxroe jpxsr usxlr usxs jpxlr jpxs jpxroe usxsr usep jpep
rtb 1.00 -0.70 -0.07 -0.69 0.01 -0.73 0.08 -0.07 0.76 0.06 -0.01
usxroe 1.00 0.07 0.79 0.14 0.81 -0.11 0.08 -0.96 0.10 0.05
jpxsr 1.00 0.09 -0.08 0.14 0.55 0.99 -0.04 -0.05 -0.12
usxlr 1.00 0.10 0.77 -0.04 0.09 -0.78 0.07 0.07
usxs 1.00 0.16 -0.03 -0.08 -0.09 0.48 0.24
jpxlr 1.00 -0.01 0.13 -0.85 0.09 0.04
jpxs 1.00 0.55 0.14 -0.06 -0.02
jpxroe 1.00 -0.05 -0.05 -0.11
usxsr 1.00 -0.08 -0.03
usep 1.00 0.21
jpep 1.00

Table 7
VAR Estimation Results

Cross-Correlation of Resilduals

 
 
The estimated VAR reports standard effects identified in the finance literature. US 

real short-term rate is significantly explained by the short-term nominal yield with a 
positive coefficient. US long-term bond rate is significantly explained by US real and 
nominal short-term rates. While the real rate is positively related to the long-term rate, 
the nominal rate is negatively related. US stock returns are negatively related to both 
nominal short-term yields and price-to-earnings ratio. The results for the Japanese 
rates are also similar. All equations are significant at the usual level as it can be seen 
from very high values of F-statistics. However, not all of them have high R-squared. 
Predicting excess stock returns is difficult. This can be seen from the R-squared from 
these equations. They are the lowest ones, between 0.21 and 0.28. Variables that help 
predict returns have a process close to an AR(1), with very high auto-regressive 
coefficients.  

The model uses the information on expected returns. Summary statistics of the 
expected returns implied by the estimated VAR are reported on Table 8. Japanese 
assets have a higher variance than correspondent US assets. This could is probably 
reflecting an the exchange rate risk carried by these assets, since we are dealing with 
the US investor point of view. The time series of these expected returns are presented 
in Figure 7. As it can be seen in Figure 8, in the beginning of the sample from the 60s 
to mid 70s Japanese expected returns were higher. This figure was reversed later as 

                                                 
28 No Bayesian priors were used in this estimation. 
29 Though finite sample bias might have some effect on the reported coefficients, bias corrections are 
complex in a multivariate system, so no corrections were attempted. 

DBD
PUC-Rio - Certificação Digital Nº 0312406/CA



 25 

from the mid-80s onwards US expected returns have been consistently higher than 
Japanese expected returns. 

 

Variables Mean Std. Dev. AR(1) Coeff. Std Error

US Real Short-Term Bond 5.04% 0.026 0.952 0.018
US Long-term Bond 7.06% 0.025 0.976 0.013
US Stock 7.76% 0.124 0.641 0.058
US ROE 5.57% 0.010 0.964 0.020
JP Short-Term Bond 3.48% 0.030 0.892 0.033
JP Long-term Bond 5.94% 0.031 0.988 0.012
JP Stock 4.62% 0.157 0.483 0.055
JP ROE 3.86% 0.024 0.825 0.038

Summary Statistics of Expected Returns
Table 8

 
Figure 7
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4.2. Explaining the US-Japan bilateral current account 

 
Using the estimated coefficients, the model is calibrated for different risk aversion 

parameters (γ ) and different intertemporal elasticity of substitution parameters (ψ ). 
The reported results assume that 1=ψ and 92.0=δ in annual terms. The results are 
robust to different parameter values. Now, it is possible to understand how well this 
dynamic portfolio model can explain the current account dynamics. We calculate the 
fraction of the optimal portfolio allocated abroad (if we consider an American 
investor) for each data point (quarter). Our main variable of interest is, therefore, the 
proportion of US wealth that should be invested in Japan, which is the sum of the US 
the optimal proportion of wealth to be invested in each Japanese asset class. Formally, 
 

*
,

*
,

*
,

*
tBondstROEtstockst αααα ++=  

 
Figures 8 and 9 plot the time series of the optimal fraction of wealth to be 

allocated abroad and the bilateral US-Japan current account. Remember that these two 
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variables are related through the basic current account identity30: 

ttttt WWCA *
1

*
11 αα −= +++ . The theoretical identity tells us that when the optimal 

portfolio share allocated to Japanese assets fall, everything else constant, the bilateral 
current account should worsens as well. The fitting of the graphs is good, especially if 
one consider that only information on asset returns were used. In other words, the 
model did not use any information on the current account dynamics. The results are 
robust to the inclusion/exclusion of assets and to different parameter values. 
 

Figure 8
Optimal Portfolio Share Abroad and Bilateral Current Account:

US Representative Agent and Gamma = 2
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30 Actually, in general equilibrium, the true identity would be ][][ 11

*
1

*
11

JP
t

JP
t

JP
t

JP
tttttt WWWWCA αααα −−−= +++++

 

where JP
tα is the US portfolio share of a Japanese investor. Thus, the figures are actually addressing 

half of the story. However, this is not a problem, for the contrary: in the appendix we show the similar 
figures for a Japanese investor and the behavior of Japanese agents is very similar to its US counterpart. 
This implies that the results we find here are reinforced by the foreigners’ side of the story. Since we 
are still working on how to aggregate these two types of agents, we preferred to focus on the domestic-
determined side of the current account for now without loss of generality. 
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Figure 9
Optimal Portfolio Share Abroad and Bilateral Current Account:

US Representative Agent and Gamma = 2000
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The main mechanism behind the re-allocation of portfolio shares in our model is 
the expected changes in risk premia over the different assets. Suppose the expected 
return of US bonds increases while all other expected returns remain unchanged. This 
represents an improvement in the investment opportunity set. According to the 
dynamics of the model, an investor should then increase its portfolio share on US 
bonds. If this investor is a Japanese investor, this implies that the US bilateral current 
account would worsen. If a US investor is considered, this implies that her shares on 
Japanese assets should fall, and hereby, improving the US bilateral current account as 
well. By putting together this mechanism and the data on expected returns plotted on 
Figure 7, it is clear that investors have been increasing their share of US assets, the 
reason being improvements in US investment opportunities.31 These changes seem to 
be an important part of the explanation for the observed shifts towards US assets of 
country portfolios in the last 15 years. Thus, this is strong evidence that the 
mechanism analyzed is indeed an important one. 

As it can be seen in the graphs, variations in the optimal portfolio do not change 
considerably when gamma changes. But it is worth noting that the absolute value of 
the proportion of wealth allocated abroad does vary significantly with gamma. When 
small gammas are used, the fractions are extremely high. Reasonable values of the 
proportions of the portfolio invested in each asset class are obtained only when very 
large values are considered (gammas as high as 2000). This happens because gamma 
is capturing two effects in place. It captures the well-known equity premium puzzle, 
in which high values of gamma are needed to obtain reasonable values of the excess 
return of equity over bond interest rates. It also captures a home bias effect (or the 
border effect) that it is well documented in the international finance literature. In order 
to induce agents to hold small shares of Japanese assets, characterizing home bias, we 
need to make them extremely risk averse. Even though the procedure does miss the 
average level of the current account for small values of gamma, it still captures well 

                                                 
31 In the Appendix, we show the composition of portfolio shares over different assets over time. 
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the dynamics of the series.32 Thus, it does achieve our main purpose of explaining the 
movements on the bilateral current account. Including financial constraints such as 
borrowing constraints in the model could minimize it, but by doing so, the model 
would become extremely hard to solve. This feature can let us conclude that, in order 
to explain the observed current account dynamics, the representation of asset returns 
in a VAR form is more important than the use of the Epstein-Zin utility function. 

We can take a step forward and try to calculate the current account predicted by 
our model. Again, we do so by looking at the behavior of domestic agents only. Given 
the evidence we have at this point on the behavior of a Japanese agent, introducing 
them to the picture would only reinforce our results. Figure 10 plots the results for 
gamma equals to 20, a reasonable value when the savings decision does matter to the 
analysis. We scaled our predicted measure of the current account by wealth, the stock 
variable of our model. The actual data is scaled by GDP instead, since there is no US 
wealth data available at a quarterly basis. As before, the fit is impressive. 

 
Figure 10

Bilateral Current Account
Gamma = 20
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More formally, an econometric analysis is able to confirm the intuition from the 

figures. A regression of the estimated optimal portfolio share invested abroad on the 
US-Japan bilateral current account always shows a positive and significant 
coefficient. The results are reported on Table 9. The lowest R-squared obtained from 
our model is 0.54. This is in sharp contrast with the very low R-squared obtained in 
other time-series regressions for constant portfolio models, presented in Table 5 of 
Chapter 3. This implies that variations in investment opportunities could be 
responsible for at least 54% of the pattern observed in US-Japan bilateral current 
account.  

However, the current account series is highly persistent as it can be seen by the 
low Durbin-Watson statistics. In order to take that into account, a specification 
including the lag of current account is also performed. The results remain 
qualitatively unchanged as our measure of optimal portfolio abroad is still highly 

                                                 
32 This is not a problem inherent to our model. The original model by Campbell, Chan and Viceira 
(2003) also underwent similar difficulties.  
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significant and positive. As expected, in this specification, the R-squared are much 
higher, around 0.92. 

Constant -0.005 -0.001 -0.006 -0.001
[26.805]*** [3.676]*** [30.074]*** [3.717]***

Alpha* 0.000 0.000 0.011 0.001
[19.456]*** [3.127]*** [19.319]*** [3.137]***

BCA(t-1) 0.893 0.895
[26.917]*** [27.538]***

No. of Obs. 180 179 180 179
R-squared 0.559 0.924 0.544 0.924
D-W Stats 0.193 2.288 0.187 2.292

Robust t statistics in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

Table 9

Dependent Variable: US-Japan Bilateral Current Account

Gamma = 1 Gamma = 2000

Dynamic Portfolio Model and Bilateral Current Account

 
We also implemented a co-integration analysis. The results are on Table 10. There 

is some evidence of a co-integrated relationship between the bilateral current account 
and the optimal portfolio share allocated abroad. The error correction model indicates 
that the bilateral current account reacts to a deviation of their long run relationship. In 
other words, an increase in the optimal portfolio share leads to a significant increase 
in the bilateral current account. 
     

Constant 0.0049831 0.0063526

Alpha* (t-1) -3.47E-06 -0.0143503
[-3.85496] *** [-3.83319] ***

BCA (t-1) 1.000 1.000

D(CA) D(Alpha*) D(CA) D(Alpha*)

Coint. Eq. -0.07 5582.16 -0.07 1.40
[-2.34]** [ 0.89] [-2.35]** [ 0.91]

D(Alpha* (t-1)) 0.00 -0.03 0.00 -0.03
[-0.54] [-0.39] [-0.54] [-0.37]

D(BCA (t-1)) -0.17 -5225.64 -0.17 -1.79
[-2.24]** [-0.34] [-2.27]** [-0.45]

C 0.00 -19.98 0.00 0.00
[-0.74] [-1.24] [-0.74] [-1.22]

No. of Obs. 178 178 178 178
R-squared 0.07 0.01 0.07 0.01
 F-statistic 4.48 0.39 4.49 0.43

Robust t statistics in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

Cointegration Equations

Vector Error Correction Estimates

Table 10
Dynamic Portfolio Model and Bilateral Current Account

Dependent Variable: US-Japan Bilateral Current Account

Gamma = 1 Gamma = 2000

Gamma = 1 Gamma = 2000

 
     

We had already provided evidence that country portfolios varies over time and, 
thus, drives the current account accordingly. The results of this section lead us to the 
conclusion that varying investment opportunities seems to be a very important 
mechanism behind country portfolios and current account changes. The model 
proposed have better empirical results than constant portfolio models. The R-squared 
on the time-series regressions are higher and none of the model's hypothesis was 
violated in the estimation. To our knowledge, this is the first dynamic portfolio model 
for the current account in the international economic literature. One important 
drawback of our approach is that, mostly due to data restriction, we were only able to 
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examine US-Japan bilateral relationship. However, as already argued, these two 
countries seem to be the most important ones to explain global patterns. 
 
5. Conclusion 
 

The current account balance can be understood as an asset allocation decision: 
how much of the national savings should be invested abroad. Surprisingly though, 
theoretical models did not incorporate this important asset allocation feature of the 
problem in a clear way until very recently. However, even then, the optimal portfolio 
was considered constant over time. Moreover, the constant portfolio models could 
explain on average only 18% of the current account movements. In the present paper, 
we argue that country portfolios vary over time and this should not be ignored.  

We propose a dynamic portfolio model for the current account with time varying 
investment opportunities and estimated it for US and Japan. In our empirical analysis, 
we compared the time series of the optimal fraction of wealth allocated abroad with 
the corresponding bilateral current account. Econometric tests provided some 
evidence of a positive and significant relation between these two series. This model 
was able to explain at least 54% of the US-Japan bilateral current account movements, 
a much higher figure than in the constant portfolio models. Thus, country portfolios 
seem to vary over time and our results indicate that changes in investment 
opportunities are a very important mechanism behind it. 

In the context of the current discussion of “Global Imbalances”, many competing 
explanations, especially for the rising US current account deficits, were developed. 
One of them relies on the argument of better investment opportunities in the US 
compared to other G7 countries as in Cooper (2004), Clarida (2005), and Backus and 
Lambert (2005). In this paper, we formalize this argument and introduce it into an 
intertemporal model for the current account. As shown by Lane and Milesi-Ferretti 
(2005), Japan is by far the largest net creditor in international investment position and 
the US, the largest net debtor in international investment position. Our results indicate 
that a significant part (but not the total) of the US current account imbalances can be 
explained by better investment opportunities. 

Extensions to the model are related to the development of an integrated 
framework to include both US and Japanese agents. Other developments to the model 
could be related to financial constraints, such as short-sale constraints or limited 
ability to invest abroad. On the empirical side, an obvious extension is the inclusion of 
other countries in the analysis, such as European and Asian countries. As highlighted 
by Gourichas and Rey (2006), in our model, we can distinguish valuation effects on 
current holdings from genuine changes in portfolios. Thus, the empirical relevance of 
valuation effects on current holdings and the consequent need to rebalance also 
deserves some attention. 
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Appendix 
 

A. Japanese Agents’ Problem 
 

Optimal Portfolio Share Abroad and Bilateral Current Account:
Japanese Representative Agent and Gamma = 2

Excluding Bonds
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B. Optimal Portfolio Composition 
 

Portfolio Allocation
Gamma = 20
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�����#����� #������3 ������� �� ��!����� #����" 
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����!����" 5��# � ��3���� !���� �� ����$ � �����3 ����������� ������� ��� ��� ������ ��� ���� ����� �����

L ��� ������� ��� !������� �� �!!����� 7"
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��;����3 �!��������� �������$ ��� ��� ��� �� ��� 3�����#���N� ������� �������� #��#����" 6�������
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�����3� �������� ����� ������ ��� ������ !������� ��� ����#������ �� ����� ��������" %���� ����� ���&
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L

DBD
PUC-Rio - Certificação Digital Nº 0312406/CA
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���!�� ��� ��� ���!���� �� ��� ��3�� #���� ��� ��� '������������ ����� ��� �������"


�� ��!�������� ��������� ��� ��� ��#� ���� �����/�� �� ��� !������� ��������" ������ �����#!�����3

��;����� ��#��������� �� ��!�������� ��������� ���� ����#����" 
���� I ���!���� ��� #����� ���� ����

��� ��!�������� ��������$ ����� 
���� 91 ����� ��� ������� �� #����������� ��������"

2���� ������3 ���� ������ #����$ � !������� B��3�����C ���K����� ��3��4������ ��;����� ���# /���

9L�� ����������� �� ������ ������ #����� ����� �� �� ��� ����������� �� ��� ��!������ ��������" %���� ���� #��������3�$

�� �!!�� ��� ��#���� ��!������ �������� #����� B���� ���� ��� ����������� �� ��#���� ������� &9 ��� J9C ����3 �����&���������

���� �� �� �!!�� � #��� ������ E���� ����#����� �� �����������$ ����3 ��� ������������ ������ #����" <������$ �� ����3

��$ ��� ������� �#��� ��#!�� ����� �� ���#�������� �������$ ���� ���#��3 ��� ��������" 5�� ���#!��$ �� ��� ���� ����

��� ��!������ �������� �� ��� ����������� ������� ��� ������� !��#��# ��� ��� �.6J �!����$ ���� �������� �����������

!����� ��� �� �������� �� ��� ��3������� #����" >� ��� ����� ����$ ��� ���!���� �� ��� ����������� ������� ��� �������

!��#��# ��� ��� �6 ����� ��� ������ ��� ��#!�� ��/� �� ��� ��#� ������$ ��� ��� ������� ����� ����������� �� ���� ��

������ ��� ���� ��!����������� �� ���������N ���� !����!���� ����� �6 #������ �� ���E��� �� ��3������� ��� ���������������

!������������ �� ���� �������"
9?� ���������� ���� ��� ������� ��� �� ��� #�����$ ��� ��� ������� ��� !�������� �� �!!�����$ ����� �� ����3�� ���

������4������ �� �����" ��E�� ������� ���N� ����3�"
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5����� ������C ��3��4������ ����������� �� ��� ��!�������� �� ��� !������� �� ��� ������ ����� !����#����"

5������#���$ ��� ���� �������� �������� �������� ���� �� ��3��4������ ��;����� ���# /��� �� ��� ����; �����	

��� ���3�� ��� #��� �#!��� ����;$ ��� ���3�� ��� !���������� � ������� ��� �� ���������3 ������ �����"

������� �������$ �� ���� �� ��!���� !��� �#!���� ���� � � �����$ �� ��� �;��� ��� �������N� !����������

�� �����3 ��� ������ ����� !����#���� ���� �� ��� 91W ��3��4����� �����" ����� ��#����� �����3� �� ���
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�� ��3��� ��� �������� #��#����D��4��� �� �������� ���� #���� ������������� ��������D��� ��3���
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������ ��� !������ ������D������ ��� !���������� �� � !������� ����������� ������� ������� ��� ��������

����"

������������ #�����U ������� ��� !�������� �� 
���� ?" 
�� #��� ����������3 ������� �� ���� 3�����#���

�������� ���� #���� ������������� �������� ��� ��#����� ������ �� !������ ������ ��� ��3��4������ ��;�����
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#���� 99 ��� ��������3 �� ��5�����U� �+ ����� ��� ��������� E������ ��!���� #��� ���� ?0W �� ���

!������� �� ������ ����� !����#����" 6� ��� �� ��� #�����$ �������� #��#���� ��������� ��� !����������
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���#��� ���� ���� ��3��4����� ��� �� ��� ���! �� ��!���� ��� ���������� �� ������ ���� !����#���� ����

�����/�� E������ ���� �������� #��#���� ��� 4������� ���!����3" 5������#���$ ����� ���������� #�����

��33����� ���� #��� ����; �#!��� ��� �#!������ �� �����#����3 ��� !����#����$ #���� 9+ ���������

���� ���� �� E������ �����/� �� ���� ��#����� ������$ ��� ����; �� �� ���3�� ������������� ��3��4����"


�� #����� ��� ������ ���&M&��� ��� �����N� ������4������ B��� �!!����� IC" <����$ �� ��� ��������

���� ��� #��� �#!������ ������� �� �����#����3 ��� !������� ����������� ������� ������� ���� ��� ��������

���� ���#� �� �� 3�����#��� �������� #��#���� ��� ��#����� ������ �� !������ ������"

>�� �����!�������� �� ����� ����������� ������� �� ��� ��������3" �������� #��#���� 3���� ��!!��� �� ���

������ ����	 3���� ��� �������� #��#����$ �� �������� �� �������� ���� ������� ������� ������$ �������

���������3 ������� ����"  �#����� ������ �� !������ ������ 3���� ��!!��� �� ��� ��##�� 3��������3 ������

����	 ���� ��!���� :��� ���$ ��� �#!��� �� ��#����� !������� ������#��� ��� !��������� ���� �� �����3��

�� ���� ��� ��#����� ����������� ��� ��������� �� !������ 4������3" 
�� ���3�� ��� �#!���$ ��� �#�����

��� 3����� ���� �� ��� ������� ���$ �����$ ��� ������� �� ����� ����" 
��������$ ��� ��!���� :��� ������

������ �� ���������� ���� ��������� �� ���� �������� ��� ������� ����"

)�) �!	�	��	 ����
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���������� ��� #���� 99$ ��� #���� ���� ��� ���� 4�" 5�3��� 99 ���!���� ��� !���������� �� ��� ����������

�� ��� ������ ���� !����#���� ����3��� �� #���� 99" 6������$ ��������� ���� ���� ������4�� �� ���������3

��� !����#���� B��� ��� �����3�� ����C ������ �� �� ��� ��! �� ��� 3��!�$ ���� 911W !����������" 
��

��������� ���� ���� ������4�� �� ��� ���������3 ��� !����#���� ������ �� �� ��� �����# �� ��� 3��!�$

���� 1W !����������" 
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1 ����������


�� !������� ����������� ������� ������� ��� �������� ���� !��#��#� �� �������� �� �� ������ �����"

������ ����� �� �����#������ �#!������ ������� ���� ����� ��� ��#!������ �� ��� ��#����� �������� ����"


��������$ � ������� ����#�� #��� ���������� �� �������� ������ ���� ����� ��� ����� ��� !���������

����������$ ����� ��3����� ������$ �� ��� �������� �� ��!���� :���$ �������� ���� ���� !��#��#� ��#����&

������� ����� ���!�� �� ��������3" ������ ����� #��� �������� ����� ��3��� ��� �������$ �"�"$ #��� ��������

���� ����������� ���� �#!���� ��� ����������� �;���� �� ��3����� ������ �� ��!���� :��� �� ������ ���!�90 "


��� !�!�� ������� �� ��� #��� 3����" 
�� 4��� ��� ��� �� �������3��� ��� �����!���� ��� ������

���� !����#���� ��$ ��� ��� ������ 3��� ��� �� �������� ��� �����#������ �� ��� ����������� �������

����� ��� ���� !��#��#�"

2� ������4�� ����$ �#��3 ��� ��������� �� ��� ��#!�� B+, ���������C$ ��3������$ .��/��$ ������$

������$ ����$ ��� �����!!����$ 
����� ��� *���/���� ������� !������� ����������� ������� ��� �������

���� ��� ��� �������� ���� !��#��#�" 6� �� �#!������ �� ��3���3�� ���� �����$ ����#���$ (���� H����$

��� (���� ������ �� ��� ������� !������� ����������� ������� ����� ��� ����� !��#��#�" 
��������$ ���

������ ����� !����#���� �� ��� �#��!������ ���� �#��3 �#��3��3 #������"

6� (������ 7 �� �������3���� ��� �����#������ �� ��� ������ ����� !����#����" �� ����������3 ���&

������� ��� ���� ��� ������� �� ��� ������ ����� !����#���� ��� ��� ��� ���� ���#���� !�������� ��

��� ���������� �� �����#������ �� ������� ���� ��� �������� ���� !��#��#� ���� ���� ��� ����!��������

�����/��" ���� �!���4�����$ ��� ��!������� ���� ��� ������� �� !��#���� ��������� B����� ��� ��������

90�����$ 6/'������ ��� ���E� B+117C
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�� �� ��� #��� ������� �� ��� �������� ���� !��#��#C ��� ���!������� ��� ��� !������� ����������� �������

������� ���� ��� �������� ���� !��#��#� �� ��E�����" .���� �� ��� ����� �������$ ������� ��� ����� �� ��&

���������� �� ���!��� �� 4���� �������� B����� ��� ��� #��� �����#������ �� ��� �������3� ���� �������C
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Deffinition and Data Sources (except debt)

Variable Source:

Exports of goods and services (% 
of GDP) WDI - World Bank

Imports of goods and services (% 
of GDP) WDI - World Bank

Current account balance (% of 
GDP) WDI - World Bank

Simple Mean tarif WDI - World Bank

Balance of Payments: Overall 
Balance IFS - FMI

Gross international reserves 
(includes gold, current US$)

WDI - World Bank

External debt, total (DOD, current 
US$) WDI - World Bank

Gross domestic savings (% of GDP) WDI - World Bank

Government External Debt (% PIB) Different each 
country (see next)

Government Internal Debt (% PIB) Different each 
country (see next)

Overall budget balance, including 
grants (% of GDP)

WDI - Bco 
Mundial

Domestic credit to private sector (% 
of GDP) 

WDI - Bco 
Mundial

Market capitalization of listed 
companies (% of GDP) 

WDI - Bco 
Mundial

 Internal Debt External Debt
Argentina Ministerio de Economia y Producción Ministerio de Economia y Producción
Australia OECD RBA - Reserve Bank of Australia
Brazil BCB - Banco Central do Brasil BCB - Banco Central do Brasil
Canada OECD SDSS IMF
Chile Ministério da fazenda do chile (Deuda 

del Gobierno Central)
Ministério da fazenda do chile (Deuda 
del Gobierno Central)

Colombia Banco de la República - Colômbia Banco de la República - Colômbia
Czech Rep. IFS - IMF IFS - IMF
Indonesia World Bank World Bank
Japan OECD Ministry of Finance - Japan
Mexico Secretaria de Hacienda - Mexico Secretaria de Hacienda - Mexico
New Zealand OECD Reserve Bank of New Zealand
Norway SDSS IMF SDSS IMF
Peru Banco Central de Reserva del Perú Ministerio de Economia y Finanzas
Phillipines Department of Economic Research - 

Bangko Sentral ng Pilipinas
Department of Economic Research - 
Bangko Sentral ng Pilipinas

Poland IFS - IMF IFS - IMF
Russia Ministry of Finance Ministry of Finance
Singapore Singapore Department of Statistics Singapore Department of Statistics
South Africa IFS - IMF IFS - IMF
South Korea Ministry of Finance - Korea Bank of Korea
Sweden Statistiska centralbyrán Statistiska centralbyrán
Switzerland - -
Thailand IFS - IMF IFS - IMF
Turkey Central Bank of the Republic of Turkey Central Bank of the Republic of Turkey
UK OECD -
Venezuela The Ministry of Finance The Ministry of Finance

Debt Data Sources
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Nesta tese foram desenvolvidos três ensaios nos quais foram utilizados  

arcabouços de finanças com o objetivo de estudar três questões de macroeconomia 

aplicada.  E nos apêndices, que terminam aqui, apresentamos os artigos, que foram 

escritos originalmente em inglês, nos quais foram apresentadas as derivações 

matemáticas dos modelos e efetuados diversos testes de robustez dos resultados 

empíricos apresentados ao longo do corpo da tese.  
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