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Abstract

This not for publication appendix accompanying the paper “What Drives US Foreign Borrowing? Evidence

on External Adjustment to Transitory and Permanent Shocks” contains three main sections. Section A pro-

vides a detailed description of the data used in our paper. Section B details the empirical implications of our

assumptions, and the log-linear approximation of the intertemporal budget constraint allowing for deter-

ministic trends in all the variables. Section C presents results from robustness exercises and some extensions

of the analysis in the paper.
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A Data Description

This section briefly describes the variables employed in the analysis. For all variables except net
foreign liabilities, our source is the FRED II Database of the Federal Reserve Bank of the Saint Louis.

CONSUMPTION Ct

Total Consumption is measured as real personal consumption expenditure (PCECC96). The quar-
terly series are seasonally adjusted at annual rates, in billions of chain-weighted 2000 dollars. Non-
durables and Services Consumption is computed by combining consumption expenditures on non-
durables goods and consumption expenditure on services. Real measures are combined using a
Fisher chain-aggregation formula that replicates the procedure used by the Bureau of Economic
Analysis in producing the original series.

NET OUTPUT Zt

Nominal Net Output is defined as Znt � Y nt � Int � Gnt , whereas Y nt is the nominal gross do-
mestic product (GDP) and Gnt is nominal government consumption expenditures & gross invest-
ment (GCEC). When we employ consumption expenditure on nondurable goods and services, the
nominal investment series Int is obtained as nominal gross private domestic investment (GPDI) +
change in private inventories (CBI) + nominal personal consumption expenditure on durable goods
(PCDGC). When employing total consumption expenditure, the nominal investment series Int is ob-
tained as nominal gross private domestic investment (GPDI) + change in private inventories (CBI).
The nominal series are expressed in real terms using the appropriate consumption deflator.

POPULATION
Our measure of population obtained by sampling the last month value for each quarter, from the
monthly Civilian Noninstitutional Population series [CNP16OV].

PRICE DEFLATOR
When we use total consumption as the appropriate measure of consumption, we deflate nominal
variables by using the personal consumption expenditure chain-type deflator (2000=100), season-
ally adjusted (PCECTPI), as a proxy of the unobserved price deflator corresponding to our measure
of consumption. When we employ consumption on nondurables and services, we use the implicit
deflator of consumption on nondurables and services (i.e. the ratio of nominal to the corresponding
real series).

A.I Constructing Quarterly Stocks of Gross Positions

In order to build our series of quarterly gross (nominal) foreign assets, we employ annual and
quarterly data on flows for four broad asset categories: Equity, FDI, Portfolio Debt and Other Port-
folio Investment; and annual data on stocks of assets for each of these categories from Lane and
Milesi-Ferretti (2007). The annual and quarterly data on flows are obtained from IMF’s Interna-
tional Financial Statistics database. the quarterly flows we employ, available from 1972:Q4 on, are:

� Flow of Equity Assets: Equity Securities, Code: 11178BKDZF.../ Flow of Equity Liabilities:
Equity Securities, Code: 11178BMDZF...

� Flow of Debt Assets: Debt Securities, Code: 11178BLDZF.../ Flow of Debt Liabilities: Debt
Securities, Code: 11178BNDZF...
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� Flow of FDI Assets: Direct Investment Abroad, Code: 11178BDDZF.../ Flow of Debt Liabili-
ties: Debt Securities, Code: 11178BNDZF...

� Flow of Other Portfolio Investment Assets: Other Investment Assets, Code: 11178BHDZF.../
Flow of FDI Liabilities: Dir. invest. in rep. econ., N.I.E., Code: 11178BEDZF...

Quarterly series are obtained as follows. Let Si� denote the stock of assets of type i at the end of
the year � ; F i� denote the yearly flow of assets in category i, and DSi� denote the yearly valuation
effect. The total valuation effect on a yearly basis (for the year � ) is calculated as: DSi� = Si��Si��1�
F i� : Similarly, let Sit denote the value at the end of quarter t of assets of type i, and F it denote the
quarterly flow of assets in category i. The quarterly stocks are obtained as:

Sit+1 = Sit + F
i
t+1 +

�
F it+1=F

i
�

�
DSi� :

Note that the end of fourth quarter stock Sit+4 equals Si� ; so that

S� = Sit+4 =
�
F it+4 + F

i
t+3 + F

i
t+2 + F

i
t+1

�
+St+

�
F it+4 + F

i
t+3 + F

i
t+2 + F

i
t+1

F i�

�
DSi� = F i�+S��1+DS

i
� :

A.II Constructing Quarterly Returns

In order to construct returns on the net foreign asset portfolio, we first need to obtain measures
for the nominal returns on the asset and liability portfolios, ra;nt and rl;nt . We construct these, as
weighted averages of the returns on four broad categories of assets: equity, debt, foreign direct in-
vestment, and other portfolio investment. For example total return on gross assets, for each country
is constructed as:

ra;nt = wa;et ra;et + wa;fdit ra;fdit + wa;dt ra;dt + wa;ot ra;ot ;

where ra;it denotes the nominal (domestic currency) total return on asset category i (equity, FDI,
debt or other) and wa;it ; denotes the time varying weights, of the ratio of each category of assets to
the gross asset position for each country. Nominal returns on gross liabilities are constructed in a
similar manner. The nominal returns are converted into real (domestic currency) returns subtracting
the quarterly inflation rate, based on the Nondurables and Services consumption deflator.

The currency composition of debt assets is obtained from the IMF’s Coordinated Portfolio In-
vestment Survey (CPIS) Table 2 for 2001. The maturity decomposition for returns on debt is based,
for debt assets, on Tables 1.2.A and 1.2.B of IMF’s CPIS, obtained as average maturity shares for
all reporting periods. For debt liabilities, the maturity decomposition is based on Tables 5.2.A and
5.2.B of CPIS, once again, obtained as an average, for all reporting periods.

Finally, we should stress here that for long-term debt, we estimate the quarterly, holding-period
return from the changes in yields (assuming that the yield equals the coupon and using the formula
(10.1.19) in Campbell et al. (1997), p. 408)

rn;t+1 = yn;t � (Dn � 1) (yn�1;t+1 � yn;t) ; (A.II.1)

where rn;t+1 is the quarterly holding-period log return on a n-period coupon bond purchased at
time t and sold at time t+ 1; yn;t is the bond’s log yield to maturity; and Dn is Macaulay’s duration
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for the coupon bond, given by:

Dn =
1� (1 + Yn;t)�n

1� (1 + Yn;t)�1
;

with Yn;t denoting the yield. Note that (A.II.1) shows that the holding-period return is a positive
function of the beginning-of-period yield and a negative function of the change in the yield over
the holding period, given the bond’s duration (the elasticity of the bond’s price with respect to its
yield).

Assets

Equity Total Return: Equity total returns from the rest of the world. The country weights are
constructed from IMF’s CPIS Table 1.1 for 2001. The country weights represent about 82% of total
equity holdings by US investors. For each country, a series for total stock return is constructed,
denominated in US dollars, employing the MSCI Share Price Index or the Datastream Total Return
Index. As for some countries stock market data are not available (e.g. Finland, Korea, Mexico,
Brazil, Singapore and Taiwan, before 1988), the weights are adjusted accordingly. The weights are
reported in Panel A of Table A.1.

Long-Term Debt: Weighted average of holding period return on foreign long-term bonds. The
currency weights have been constructed based on CPIS Table 2, for 2001. This covers about 93%
of long-term positions. The currency weights are reported in Panel B of Table A.1. Total quarterly
holding period returns are calculated from the changes in yields (see (A.II.1)), obtained from IFS,
which are converted into US dollars using end of period nominal exchange rates from IFS/Eurostat.
The Euro-denominated yields before 1990 are calculated as the average yield for Germany, France
and Italy (IFS) and after 1990, we use Euro-zone average long-term government bond yield.

Short-Term Debt (Other Portfolio Investment): Weighted average holding period return on for-
eign short term bonds. The currency weights are constructed based on CPIS Table 2 for 2001. This
covers about 99% of short-term positions. The currency weights are reported in Panel C of Table
A.1. Returns in Euros are calculated as the average return from Germany (Call Money Rate), France
(TBill Rate, 3 months), Italy (Money Market Rate), and Netherlands (Call Money Rate) prior to 1990.
After 1990, we employ the Euro-zone 3-Month Average Money Market Rate (ECB). Short term local
currency returns are converted into US dollars using end of period nominal exchange rates obtained
from IFS/Eurostat.

Debt: Weighted average of total return on long-term bonds and total return on short-term bonds.
The maturity decomposition is 82% long-term, and 18% short-term, from Tables 1.2.A and 1.2.B of
CPIS, obtained as average maturity shares for all reporting periods.

Foreign Direct Investment: Returns constructed using different weights based on FDI database
from OECD for three years: 1983, 1993, and 2003, using FDI historical cost positions. These weights
are then used for the following sub-periods: 1973-1987, 1988-1996, and 1997-2004. For each sub-
period we cover about 72%, 80% and 82% of US FDI. The relevant weights are reported in Panel D of
Table A.1. Whenever data for some countries are unavailable the weights are adjusted accordingly.
For each country, total stock return (in US dollars) is computed using the corresponding MSCI Share
Price Index, or using the corresponding Datastream Total return Index.
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Liabilities

Equity Total Return: Equity total returns to the rest of the world. Total stock return is constructed,
employing the MSCI Share Price Index, denominated in local currency (base year 1969).

Long-Term Debt: Quarterly holding period return on US long-term bonds. Total quarterly holding
period returns are calculated from the changes in yields (see (A.II.1)). Yields are obtained from IFS
(11161...ZF...), corresponding to 10-year constant maturity bonds.

Short-Term Debt (Other Portfolio Investment): Holding period return on US short-term bonds.
Yields are obtained from IFS (11160C..ZF...) corresponding to the TBill rate (3 month).

Debt: Weighted average of total return on long-term bonds and total return on short-term bonds.
The maturity decomposition is 83% long-term, and 17% short-term, from Tables 5.2.A and 5.2.B of
CPIS,.obtained as an average for all reporting periods.

Foreign Direct Investment: Returns are identical to those on equity.

B Analytical framework

In this section we discuss the empirical implications of the assumptions we employ in the paper,
and give a detailed presentation of the log-linearization of the intertemporal budget constraint, al-
lowing different variables to have different trends. Regarding our assumptions, we give a detailed
account and discussion of what they imply for our empirical analysis, and how they give rise to the
cointegrating relations we uncover in the data. Regarding the approximation of the intertemporal
budget constraint, in our derivation we show that it is possible to obtain two approximate expres-
sions (one being a simple linear transformation of the other), similar to either the current account
and/or the capital account.

B.I The Case of Different Trends

Implicit in log-linearizing a model around a well defined non-stochastic steady-state, is the assump-
tion that all the variables share the same deterministic trending behavior, i.e. they grow at the same
rate. In our derivation, we relax the assumption of a unique common deterministic trend. Here we
discuss the motivation for our generalization, as well as the implications for our empirical analy-
sis. We then explain how one may derive a log-linear approximation of the intertemporal budget
constraint around different deterministic trends.

Why different deterministic trends? We motivate our approach by the need to account for the ef-
fects of liberalization and removals of capital controls, which have arguably induced a large expan-
sion of cross-border holding of assets. In addition, it is worth referring also to a recent contribution
by Hahn and Lee (2006), making the point that, while the intertemporal budget constraint

Et
X1

i=0
Rt;t+iZt+i = (1 + rt) (Lt �At) + Et

X1

i=0
Rt;t+iCt+i; (B.I.1)

does have to hold for each individual household, in the aggregate, the great ratios Ct=Zt;At=Zt and
Lt=Zt may have different trends when households are heterogeneous and the structure of house-
hold heterogeneity drifts slowly over time. This is an example of a shifting economic structure
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similar, or even related, to our empirical assumptions. Disregarding these (deterministic) trends in
estimating the cointegrating relations implied by the budget constraint is likely to lead to biased
results.

These considerations emphasize the importance of recognizing that in each economic model, the
long-run mean of the great ratios is ultimately a function of deep parameters. If these parameters
change gradually, it appears plausible that the great ratios could be individually trending. While
it is beyond the scope of our analysis to identify the exact economic forces that may induce such
trends in the above ratios, the omission of such trends from an econometric model may have severe
consequences for the number of cointegrating relations that are picked up by cointegration tests.

Next, we explain the implications of allowing the above ratios to trend deterministically over
time, and derive a log-linear approximation of the intertemporal budget constraint in the presence
of deterministic trends or even structural breaks.1

B.I.1 Assumptions and Cointegrating Implications

Consider the sequence of period-by-period budget constraints for a nation, given by:

[At+i+1 � Lt+i+1] = Yt+i � Ct+i � Gt+i � It+i + (1 + rt+i) [At+i � Lt+i] (B.I.2)

where At+i is the (value of the) stock gross assets and Lt+i the (value of the) stock gross liabilities
at the beginning of period t + i, Yt+i denotes output, Ct+i denotes private consumption, Gt+i is
government spending on final goods and services, It+i investment, and rt+i is the ex-post real rate
of return earned by the country on its net foreign assets. Defining net output as Z = Y � G � I, we
may right the above budget constraint as

[At+i+1 � Lt+i+1] = Zt+i � Ct+i + (1 + rt+i) [At+i � Lt+i] : (B.I.3)

To allow for different deterministic trends in our variables, we rewrite each variable Wt distin-
guishing between a deterministic trend, exp(
w;t), and a non-deterministic-trend component, Wt,
i.e. Wt = Wt exp(
w;t), where the mean of Wt may be non-zero. The term exp(
w;t) captures the
evolution of the deterministic trend component of the series, which is orthogonal to (uncorrelated
with) the stochastic part of the series, Wt. Under this notational convention, the constraint reads:

At+i+1 exp
�

a;t+i+1

�
� Lt+i+1 exp

�

l;t+i+1

�
= Zt+i exp

�

z;t+i

�
� Ct+i exp

�

c;t+i

�
+

(1 + rt+i)
�
At+i exp

�

a;t+i

�
� Lt+i exp

�

l;t+i

��
; i = 0; 1; :::; At; Lt : given (B.I.4)

whereAt+i is the (purely stochastic part of the) stock gross assets andLt+i the (purely stochastic part
of the) stock gross liabilities at the beginning of period t+ i, Zt+i denotes (the purely the stochastic
part of) net output, Ct+i denotes (the purely the stochastic part of) consumption and rt+i is the real
rate of return on the NFA portfolio, which may vary over time. Furthermore, 
w;t+i denotes the
deterministic trend component of variable w = A;L;Z;C in period t + i: Note that this trend need
not be linear a linear function of time (e.g. 
w;t+i is not necessarily equal to 
w�(t+ i)). In this way,

1In order to identify permanent and transitory shocks in our work, it suffices to assume that (log) consumption, net
output, gross assets and liabilities are cointegrated around some deterministic trends – not necessarily linear. However,
the interpretation of our findings will be clearer, once we employ the assumptions we discuss below.
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we can in principle accommodate a wide range of deterministic functions. Under our specification,
note further that

�ŵt+i � � lnWt+i � � lnWt+i +�
w;t+i for w 2 fA;L;Z;Cg ;

where � lnWt+i are zero mean variables, so E (�ŵt+i) = �
w;t+i would be the growth rate of each
variable of interest.

As in our paper, let Rt;s =
hQs

j=t+1 (1 + rj)
i�1

, with Rt;t = 1 denote the discount factor. We will
make use the following assumption:

Assumption B.1 (a) The NFA portfolio returns rt+i are a stationary processes, with mean E (rt+i) = r

and bounded second moments independent of time.

(b) The growth rates of all the variables, �ŵt+i for w 2 fA;L;Z;Cg, have means E (�ŵt+i) = �
w;t+i
and have bounded second moments independent of time, around these mean values.

(c) The deterministic trend components 
w;t+k converge asymptotically to the same value

lim
k!+1


w;t+k = 
1;t; (B.I.5)

such that r = E(rt+i) > E (�ŵt+i) = �
1;t for w 2 fA;L;Z;Cg.2

(d) The transversality condition

lim
k!1

Et
�
Rt;t+k

�
At+k+1 exp

�

a;t+k+1

�
� Lt+i+1 exp

�

l;t+k+1

��	
= 0; (B.I.6)

holds.3

Assumption B.1(a) states that the returns on the NFA portfolio are a stationary process. On
the other hand, Assumption B.1(b) states that the growth rates of consumption, net output, gross
assets and liabilities may not be constant over time, i.e. growth rates may have non-constant
means. But around these trend-growth rates (E (�ŵt+i)) the actual growth rates are stationary,
that is �ŵt+i � E (�ŵt+i) are zero mean stationary processes. Using this assumption we may ac-
commodate variables (the growth rates) that are stationary around mean values, which can in turn
change over time. To see this more clearly, consider three cases.

1. Let 
w;t+i = 
w; be a constant. Under this specification, �ŵt+i is a zero mean stationary
process: trend-growth rate is zero. Any variable ŵt � lnWt may still contain a stochastic
trend (e.g. a random walk component), but its mean growth rate is zero. Such a specification
is not suitable for analyzing our four variables of interest, which clearly trend upwards over
time.

2Note that here we assume that returns are stationary. It could be possible that these series experience changes in
their means, associated for instance with changes in productivity. We may easily accommodate this by assuming that
�rt+i = E(rt+i) > E (�ŵt+i). However in our data we find no evidence of such changes in the mean. Hence, we continue
to work with r = E(rt+i) as our maintained assumption.

3Note this means that
lim
k!1

Et fRt;t+k [At+k+1 � Lt+i+1]g = 0;

so that the expected present value of net foreign assets goes to zero in the limit.
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2. Let 
w;t+i = 
w (t+ i). Then �ŵt+i is a stationary processes with average growth rate being
E (�ŵt+i) = 
w. This is a fairly standard specification. Once again, any variable ŵt � lnWt

may or may not display random-walk like behavior, yet it will have a drift, corresponding to
its mean growth rate. A special case of interest, commonly discussed by the literature, consists
of assuming a common trend growth rate, 
w;t+i = 
 (t+ i). All variables in the model may
still contain stochastic trends, but their deterministic growth rate is the same: E (�ŵt+i) = 
.

3. Let 
w;t+i be some deterministic function of time. In this instance, the average growth rate,
E (�ŵt+i), is allowed to change over time. Different variables ŵt � lnWt, may grow at dif-
ferent rates, during different time periods. This would be the appropriate specification in an
environment where the average growth rate changes (possibly more than once) after specific,
non stochastic events.4 Assumption B.1(b) nonetheless requires that, around these changing
trend-growth rates, the growth rates of the variables included in the analysis are stationary.

Assumption B.1(c) allows different variables to have different trends in the sample, but it im-
poses the condition that in the limit, all variables eventually grow at the same rate, �
1;t, along
a balanced-growth path. We view the restriction imposed by this assumption as mild, as it rules
out situations where the rate of growth of gross assets and liabilities permanently exceeds the rate
of growth of consumption and output. Imposing this assumption from the outset (the balanced
growth assumption holds both in– and out–of–sample) essentially brings us back to the standard
case, where all variables are assumed to grow at the same, constant rate: that is 
w;t = 
t. Instead,
we view Assumption B.1(c) as an assumption that is only satisfied in the limit. In addition, we as-
sume that the economy settles down to a balanced growth path, along which the long-term growth
rate of the economy is lower than the steady-state rate of return – a common equilibrium condition
in many growth models.

Furthermore, Assumption B.1(c) allows for considerable empirical flexibility. In standard repre-
sentative agent models, the presence of a deterministic trend does imply the violation of the agent’s
budget constraint. For the purpose of our study, we have argued that these trends can proxy for the
effects of capital market liberalization and the removal of capital controls. Yet, one can appeal also
to more general arguments. In any empirical analysis of the dynamics of aggregate consumption,
net output, gross assets and liabilities positions (and consequently the current account), relies on
data aggregated over heterogeneous individuals. As mentioned above, when heterogeneity among
consumers changes slowly over time, it may induce deterministic time trends in the aggregate vari-
ables. Relevant instances include changes in demography, income distribution, as well as the degree
of participation in financial markets.

On the other hand, if gross assets and liabilities grow at the same rate in all time periods
(
a;t = 
l;t for all t), or if limk!+1 
w;t+k+1 = 0 for w = a; l, Assumption B.1(d) essentially
boils down to the usual transversality condition limk!1 EtfRt;t+k(At+k+1 � Lt+i+1)g = 0. Fur-
thermore, if we assume that the differential growth rate of the two variables vanishes in the limit,
i.e. limk!+1

�

a;t+k+1 � 
l;t+k+1

�
= 0, that is, if in the limit gross assets and liabilities grow at

the same deterministic rate (�
1;t), the above conditions imply that the long-term growth rate of
gross assets and liabilities is lower than the steady-state rate of return (see Assumption B.1(c)). We

4This is referred to as a structural break in the time series jargon (see e.g. Perron, 1989). These changes could be
associated, for instance, with changes in the trend rate of productivity growth.
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should stress that this does not need to hold within sample. What condition (B.I.6) requires is that
the return on the NFA portfolio exceeds the growth rates of gross assets and liabilities in the limit.5

Under Assumption B.1, we first normalize the period budget constraint by the limiting deter-
ministic trend component, 
1;t, then exploit the transversality condition, to rewrite the intertem-
poral budget constraint, after repeated substitutions, as follows:

Et

1X
i=0

Rt;t+iZt+i exp(�
z;t+i)

= (1 + rt)
�
Lt exp(�
l;t)�At exp(�
a;t)

�
+ Et

1X
i=0

Rt;t+iCt+i exp(�
c;t+i): (B.I.7)

Here �
w;t+i � 
w;t+i � 
1;t denotes the deviation of the deterministic trend component of each
variable, 
w;t+i, from its limiting value, 
1;t.6 Let us define �t �

P1
i=0Rt;t+iCt+i exp

�
�
c;t+i

�
and

	t �
P1
i=0Rt;t+iZt+i exp

�
�
z;t+i

�
. Then (B.I.7) may be written as

Et	t = (1 + rt)
�
Lt exp(�
l;t)�At exp(�
a;t)

�
+ Et�t

To proceed, we make the following assumption:

Assumption B.2 (a) The process �t=	t is stationary, with bounded moments, independent of time, so the
expectation term E (�t=	t) exists and is finite.

(b) The processes At exp(�
a;t)=	t and Lt exp(�
l;t)=	t are stationary, and have bounded moments indepen-
dent of time, so the expectation terms E

�
At exp(�
a;t)=	t

�
and E

�
Lt exp(�
l;t)=	t

�
exist and are finite.

(c) The processes Zt exp(�
z;t)=	t and Ct exp(�
c;t)=�t are stationary with bounded moments, so the expec-
tation terms E

�
Zt exp(�
z;t)=	t

�
and E

�
Ct exp(�
c;t)=�t

�
exist and are finite.

Assumption B.2(a) states that the ratio of the present discounted value of consumption to the
present discounted value of net output is a stationary process, regardless of the potentially differ-
ential trending behavior of consumption and net output. A direct implication of this is that (log)
consumption and (log) net output should be cointegrated with coefficients (1;�1) along potentially
time-varying deterministic trends. In the same vein, Assumption B.2(b) states that the ratio of gross
assets (regardless of its trending behavior) to the present value of (trending) net output, and the
ratio of gross liabilities (with its trend) to the present value of (trending) net output, are stationary
processes, with well-defined, finite moments. Similarly, a direct implication of this assumption is
that (log) gross assets and (log) gross liabilities should be cointegrated with (log) net output, with
coefficients (1;�1), around some deterministic trend functions. Finally, Assumption B.2(c) states
that the ratio of current net output and consumption to their respective present values should be
stationary. Note that this follows directly from Assumption B.1, where we have assumed that rates
of return are stationary and growth rates are also stationary processes.

5For instance, in steady-state terms, we have that

lim
k!+1

�
1

1 + r

�t+k
[Ass exp (
a;t+k+1 )� Lss exp (
l;t+k+1 )] = 0;

which holds when (1 + r)t+k > exp
�

a;t+k+1

�
and (1 + r)t+k > exp

�

l;t+k+1

�
.

6Note that by Assumption B.1(c), �
w;t+i converges to zero asymptotically.
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To see more clearly the cointegrating implications of this assumption, consider first Assumption
B.2(c). Note that we can express �t as

�t = Ct exp(�
c;t) +
1X
i=1

Rt;t+iCt+i exp(�
c;t+i)

= Ct exp(�
c;t) + (1 + rt+1)
�1�t+1;

so

�t+1 = (1 + rt+1)
�
�t � Ct exp(�
c;t)

�
;

or :
�t+1
�t

= (1 + rt+1)

�
1�

Ct exp(�
c;t)

�t

�
:

Log-linearizing the last expression aroundE
�
Ct exp(�
c;t)=�t

�
we have (see e.g. Campbell and Mankiw,

1989; Campbell et al., 1997):

��t+1 � �C� + rt+1 +

�
1� 1

�C�

��
ct + �
c;t � �t

�
; (B.I.8)

where �C� and �C� are defined as:

�C� � 1� exp
�
E
�
ct + �
c;t � �t

��
with �C� < 1, and

�C� = log
�
1� exp

�
E
�
ct + �
c;t � �t

���
+

exp
�
E
�
ct + �
c;t � �t

��
1� exp

�
E
�
ct + �
c;t � �t

��E �ct + �
c;t � �t�
= log (�C�) +

�
1� �C�
�C�

�
log (1� �C�) :

Making use of the identity ��t+1 = �
�
ct+1 + �
c;t+1

�
+
�
ct + �
c;t � �t

�
�
�
ct+1 + �
c;t+1 � �t+1

�
in

the LHS of (B.I.8), we obtain a difference equation in the log Ct exp
�

c;t
�
/�t ratio. Solving forward

and imposing the terminal condition

lim
T!1

�TC�
�
ct+T + �
c;t+T � �t+T

�
! 0 (B.I.9)

we may write �
ct + �
c;t � �t

�
' �C��C�

1� �C�
+
X1

i=1
�iC�

�
rt+i ��

�
ct+i + �
c;t+i

��
(B.I.10)

=
�C��C�
1� �C�

+
X1

i=1
�iC�

�
rt+i ��

�
ct+i + 
c;t+i

��
(B.I.11)

=
�C��C�
1� �C�

+
X1

i=1
�iC� (rt+i ��ĉt+i) ; (B.I.12)

where the second equality follows from the fact that ��
c;t+i = (
c;t+i � 
1;t)� (
c;t+i�1 � 
1;t) =
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�
c;t+i. Note an important implication of this condition. Since we have

�C� = 1� exp(E
�
ct + �
c;t � �t

�
) ' 1� E

�
Ct exp(�
c;t)P1
i=0Rt;t+iCt+i

�
< 1;

to the extent that
�
ct + �
c;t � �t

�
is a stationary process, the limit term (B.I.9) will go to zero, at least

in expectation (see Campbell et al., 1997).
In the same vein, we have

	t = Zt exp(�
z;t) + (1 + rt+1)
�1	t+1

and using similar steps, we obtain

zt + �
z;t �  t ' �Z	�Z	
1� �Z	

+
X1

i=1
�iZ	

�
rt+i ��

�
zt+i + �
z;t+i

��
(B.I.13)

=
�Z	�Z	
1� �Z	

+
X1

i=1
�iZ	

�
rt+i ��

�
zt+i + 
z;t+i

��
(B.I.14)

=
�Z	�Z	
1� �Z	

+
X1

i=1
�iZ	 (rt+i ��ẑt+i) ; (B.I.15)

where �Z	 and �Z	 are defined similarly to the above log-linearization parameters, that is:

�Z	 � 1� exp
�
E
�
zt + �
z;t �  t

��
and

�Z	 = log
�
1� exp

�
E
�
zt + �
z;t �  t

���
+

exp
�
E
�
zt + �
z;t �  t

��
1� exp

�
E
�
zt + �
z;t �  t

��E �zt + �
z;t �  t�
= log (�Z	) +

�
1� �Z	
�Z	

�
log (1� �Z	) :

Now taking logs of �t=	t and substituting from (B.I.10) and (B.I.13) we have that (disregarding
linearization constants)

�t �  t � ct � zt � (�
zt � �
ct) +
X1

i=1
�iC� (rt+i ��ĉt+i)�

X1

i=1
�iZ	 (rt+i ��ẑt+i)

= ct � zt � (
zt � 
ct) +
X1

i=1
�iC� (rt+i ��ĉt+i)�

X1

i=1
�iZ	 (rt+i ��ẑt+i)

= ct � zt � (
zt � 
ct) + �c;t

where �c;t �
P1
i=1 �

i
C� (rt+i ��ĉt+i) �

P1
i=1 �

i
Z	 (rt+i ��ẑt+i) is clearly a stationary process by

Assumption B.1. Then, since by Assumption B.2(a), the process �t� t is stationary, (log) consump-
tion and (log) net output should be cointegrated with coefficients (1;�1) around some deterministic
trend function, (
zt � 
ct).

In a similar fashion, since At exp
�
�
a;t
�
=	t and Lt exp

�
�
l;t
�
=	t are stationary by Assumption

B.2(b), we may express

at + �
at �  t = at � zt � (�
zt � �
at)�
X1

i=1
�iZ	 (rt+i ��ẑt+i)

= at � zt � (
zt � 
at)�
X1

i=1
�iZ	 (rt+i ��ẑt+i)
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and

lt + �
lt �  t = lt � zt � (�
zt � �
lt)�
X1

i=1
�iZ	 (rt+i ��ẑt+i)

= lt � zt � (
zt � 
lt)�
X1

i=1
�iZ	 (rt+i ��ẑt+i)

a direct implication of which is that gross assets and gross liabilities should cointegrate with net
output, again with coefficients (1;�1) around some deterministic trend functions, (
zt � 
at) and
(
zt � 
lt) respectively.

These cointegrating restrictions — the fact that consumption, gross assets and liabilities should
cointegrate with net output with particular coefficients — are necessary conditions for the log-linear
approximation of the intertemporal budget constraint to be valid. We should nevertheless observe
that, even if these restrictions were not satisfied in the data (we do provide evidence that they hold
in our analysis), the existence of one cointegrating relation between the four variables of interest
would be sufficient, per se, in order to be able to identify permanent and transitory shocks in the
data — the economic meaning of the exercise would however be severely undermined.

A desirable feature of our assumptions thus far is that they are consistent with the notion of
a balanced growth path (see e.g. King et al., 1991): there are particular linear combinations of the
(logs of) variables, that annihilate the common stochastic trend, thereby making relevant ratios
stationary around some deterministic trend functions. By way of example, assume that 
w;t takes
the form 
wt = 
t, that is, all variables share a common deterministic growth rate. Our assumptions
then imply that ct � zt, at � zt and lt � zt are stationary, potentially non-zero mean variables. That
is the cointegrating relations of the form (1;�1) eliminate both the common stochastic trend (e.g.
technology) and the deterministic trend.7

Before proceeding with the log-linearization of the intertemporal budget constraint, it is appro-
priate to discuss, if only briefly, how these assumptions relate to our econometric methodology. As
mentioned above, the inclusion of deterministic trends in our model – apart from capturing the
average growth rates of variables – are meant to proxy for a series of changes that we are unable to
control for explicitly. Specifically, they proxy for growing financial market integration, increasing
capital market liberalization, increasing degree of capital market deepening, as well as changes in
asset market participation, changes in demographics etc. These factors arguably play a key role in
the faster growth of gross positions relative to consumption and net output. It is important to em-
phasize here that, to the extent that these factors are well approximated by the deterministic trends,
they will not carry any direct weight in the dynamic effects of the permanent and transitory shocks
we identify. This is so because by construction deterministic trends are orthogonal (uncorrelated)
with the stochastic part of the variables of interest.

From the Granger Representation Theorem it follows that, under the maintained hypothesis that
the growth rates in xt are covariance stationary around some deterministic terms,�Dt, there exists
a multivariate Wold representation of the form

�xt = �Dt +C (L)ut = YDt +
+1X
j=0

Cjut�j ; (B.I.16)

7Note also that similar results would obtain even if we had assumed that the common growth rate is time-varying.
For instance, letting 
wt = 
t, it still holds that ct � zt, at � zt and lt � zt are stationary variables.
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where C (L) =
P1
j=0CjL

j is a 4 � 4 matrix polynomial in the lag operator, Dt denotes all deter-
ministic variables (constants, trends etc.) and � the coefficients of these variables. The quantities
of interest, namely the impulse response functions and variance decompositions, are obtained from
the stochastic part of the process, C (L)ut =

P+1
j=0Cjut�j , and are not influenced in any way by

the deterministic part, �Dt. As these quantities are ultimately estimated from VAR counterparts,
the only issue that remains open is the possibility of misspecification: If the ‘wrong’ deterministic
terms are included in the empirical specification, one cannot exclude the possibility that the MA
coefficients Cj will be estimated with error. However, the same critique applies to any type of
misspecification, including VAR dynamics, and the variables included in the analysis.

B.I.2 The Log-Linearized Intertemporal Budget Constraint

Let us now turn to the approximation of the intertemporal budget constraint. As we saw above, we
may express the IBC as Et	t = (1 + rt)

�
Lt exp(�
l;t)�At exp(�
a;t)

�
+ Et�t. We may then write 

1�
(1 + rt)

�
Lt exp(�
l;t)�At exp(�
a;t)

�
Et	t

!
=
Et�t
Et	t

:

Taking logs (and ignoring Jensen’s inequality terms we have)

Et log

 
1�

(1 + rt)
�
Lt exp(�
l;t)�At exp(�
a;t)

�
	t

!
� Et (�t �  t) ; (B.I.17)

with the RHS being the expectation of a stationary variable, as discussed above. The LHS of
(B.I.17) can be approximated by taking a first-order Taylor approximation around the mean of
the At exp

�
�
a;t
�
=	t and Lt exp

�
�
l;t
�
=	t ratios (see Campbell and Mankiw, 1989; Campbell et al.,

1997).8 Making use of Assumption B.2(b), we have:

Et log

 
1�

(1 + rt)
�
Lt exp(�
l;t)�At exp(�
a;t)

�
	t

!

� E
"
log

 
1�

(1 + rt)
�
Lt exp(�
l;t)�At exp(�
a;t)

�
	t

!#

�
 �

exp
�
E
�
lt + �
l;t �  t

��
� exp

�
E
�
at + �
a;t �  t

��	
1� E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
+ E[1 + rt] exp

�
E
�
at + �
a;t �  t

��! (rt � E [rt])
8Note that it is more convenient to write:

(1 + rt)
�
Lt exp(�
l;t)�At exp(�
a;t)

�
	t

� (1 + rt)
�
exp(lt + �
l;t �  t)� exp(at + �
a;t �  t)

�
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�
 

E[1 + rt] exp
�
E
�
lt + �
l;t �  t

��
1� E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
+ E[1 + rt] exp

�
E
�
at + �
a;t �  t

��!
�
��
lt + �
l;t �  t

�
� E

�
lt + �
l;t �  t

��

+

 
E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
1� E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
+ E[1 + rt] exp

�
E
�
at + �
a;t �  t

��!
�
��
at + �
a;t �  t

�
� E

�
at + �
a;t �  t

��
(B.I.18)

= E

"
log

 
1�

Lt exp
�
�
l;t
�
�At exp

�
�
a;t
�

	t

!#

+

 �
exp

�
E
�
lt + �
l;t �  t

��
� exp

�
E
�
at + �
a;t �  t

��	
1� E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
+ E[1 + rt] exp

�
E
�
at + �
a;t �  t

��!E [rt]

+

 
E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
1� E[1 + rt] exp

�
E[lt + �
l;t �  t]

�
+ E[1 + rt] exp

�
E[at + �
a;t �  t]

�!E �lt + �
l;t �  t�

�
 

E[1 + rt] exp
�
E
�
at + �
a;t �  t

��
1� E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
+ E[1 + rt] exp

�
E
�
at + �
a;t �  t

��!E �at + �
a;t �  t�

�
 

E[1 + rt] exp
�
E
�
lt + �
l;t �  t

��
1� E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
+ E[1 + rt] exp

�
E
�
at + �
a;t �  t

��!Et �lt + �
l;t �  t�

+

 
E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
1� E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
+ E[1 + rt] exp

�
E
�
at + �
a;t �  t

��!Et �at + �
a;t �  t�
(B.I.19)

Defining

�d � 1� E[1 + rt] exp
�
E
�
lt + �
l;t �  t

��
+ E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
; (B.I.20)
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we can rewrite (B.I.19) as

Et log

 
1�

(1 + rt)(Lt exp
�
�
l;t
�
�At exp

�
�
a;t
�
)

	t

!

� �d +

�
1� 1

�d

�
1

E[1 + rt]
rt

"�
1� 1

�d

�
�
E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
�d

# �
lt + �
l;t

�
+

+

"�
1� 1

�d

�
+
E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
�d

# �
at + �
a;t

�
�
�
1� 1

�d

�
Et t; (B.I.21)

where

�d = log (�d) +

 �
exp

�
E
�
lt + �
l;t �  t

��
� exp

�
E
�
at + �
a;t �  t

��	
�d

!
E [rt]

 
E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
�d

!
E
�
lt + �
l;t �  t

�
�
 
E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
�d

!
E
�
at + �
a;t �  t

�
:

Hence the log-linearized intertemporal budget constraint can be written as"�
1� 1

�d

�
�
E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
�d

# �
lt + �
l;t

�

+

"�
1� 1

�d

�
+
E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
�d

# �
at + �
a;t

�

�
�
1� 1

�d

�
Et t +

�
1� 1

�d

�
1

E[1 + rt]
rt � Et (�t �  t) ; (B.I.22)
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or by defining

�l �
�E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
�d

�
"�
1� 1

�d

�
�
E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
�d

#
; and (B.I.23a)

�a �
E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
�d

�
"�
1� 1

�d

�
+
E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
�d

#
; (B.I.23b)

we obtain:

�l
�
lt + �
l;t

�
+ �a

�
at + �
a;t

�
�
�
1� 1

�d

�
Et t +

�
1� 1

�d

�
1

E[1 + rt]
rt � Et (�t �  t) : (B.I.24)

Notice that

�l + �a +
1

�d

=

"�
1� 1

�d

�
�
E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
�d

#

+

"�
1� 1

�d

�
+
E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
�d

#
+
1

�d

= 2

�
1� 1

�d

�
+
1

�d
�
E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
�d

+
E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
�d

= 2

�
1� 1

�d

�
+
1

�d
�
�E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
+ E[1 + rt] exp

�
E
�
at + �
a;t �  t

��
�d

= 2

�
1� 1

�d

�
+
1

�d
�
�
1� 1

�d

�
=

�
1� 1

�d

�
+
1

�d
= 1;

condition which imposes certain restrictions on the parameters �j ; j = l; a; d.

B.I.3 Two Approximate Expressions

In this subsection we explain how it is possible derive from the approximate expression of the
intertemporal budget constraint, two approximate expressions: one that assimilates to the current
account and one that assimilates to the capital account.

We start by employing the restriction �l+�a+(1=�d) = 1, to rewrite the approximate expression
of the IBC (B.I.24) as

�l
�
lt + �
l;t

�
+ �a

�
at + �
a;t

�
� (�l + �a) Et t +

�
1� 1

�d

�
1

E[1 + rt]
rt � Et (�t �  t) : (B.I.25)
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Substituting (B.I.10) and (B.I.13) – and disregarding linearization constants – we obtain

�l
�
lt + �
l;t

�
+ �a

�
at + �
a;t

�
+

�
1� 1

�d

�
1

E[1 + rt]
rt

� (�l + �a) Et
n
zt + �
z;t �

X1

i=1
�iZ	

�
rt+i ��

�
zt+i + �
z;t+i

��o
� Et

n
ct + �
c;t �

X1

i=1
�iC�

�
rt+i ��

�
ct+i + �
z;t+i

��
�
�
zt + �
z;t �

X1

i=1
�iZ	

�
rt+i ��

�
zt+i + �
z;t+i

���o
(B.I.26)

or

1

�d
zt � ct + �llt + �aat +

�
1

�d
�
z;t � �
c;t + �l�
l;t + �a�
a;t

�
+

�
1� 1

�d

�
1

E[1 + rt]
rt

=
1

�d
zt � ct + �llt + �aat +

�
1

�d

z;t � 
c;t + �l
l;t + �a
a;t

�
+

�
1� 1

�d

�
1

E[1 + rt]
rt

� Et

(
1

�d

1X
i=1

�iZ	
�
rt+i ��zt+i ���
z;t+i

�
�

1X
i=1

�iC�
�
rt+i ��ct+i ���
c;t+i

�)
(B.I.27)

= Et

(
� 1
�d

1X
i=1

�iZ	�zt+i +
1X
i=1

�iC��ct+i �
1X
i=1

�
�iC� �

1

�d
�iZ	

�
rt+i

+
1X
i=1

�iC��
c;t+i �
1

�d

1X
i=1

�iZ	�
z;t+i

)
(B.I.28)

= Et

(
� 1
�d

1X
i=1

�iZ	�ẑt+i +
1X
i=1

�iC��ĉt+i �
1X
i=1

�
�iC� �

1

�d
�iZ	

�
rt+i

)
; (B.I.29)

where �ŵt+i � �wt+i +��
w;t+i � �wt+i +�
w;t+i � � lnWt+i for w = z; c.
The left-hand side of (B.I.27) includes all the variables that define the current account according

to national accounts, but these variables are in logs, while there are also some parameters involved.9

An approximate expression resembling the current account can then be defined as:

gCAt � 1

�d
zt � ct + �llt + �aat +

�
1

�d

z;t � 
c;t + �l
l;t + �a
a;t

�
+

�
1� 1

�d

�
1

E[1 + rt]
rt (B.I.30)

�l=1�(1=�d)��a� 1

�d
zt � ct +

�
1� 1

�d

�
lt + �a (at � lt) +

�
1

�d

z;t � 
c;t + �l
l;t + �a
a;t

�
+

�
1� 1

�d

�
1

E[1 + rt]
rt (B.I.31)

9The current account is defined as CAt � Zt�Ct + rt (At�Lt) ; while our approximate expressions reads

gCAt = 1

�d
zt � ct +

�
1� 1

�d

�
lt + �a (at � lt) +

�
1� 1

�d

�
1

E[1 + rt]
rt +

�
1

�d

z;t � 
c;t + �l
l;t + �a
a;t

�
:
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� (1� �a � �l) zt � ct + �llt + �aat +
�
(1� �a � �l) 
z;t � 
c;t + �l
l;t + �a
a;t

�
+

�
1� 1

�d

�
1

E[1 + rt]
rt (B.I.32)

�
�
zt � ct �

�

c;t � 
z;t

��
+ �a

�
at � zt �

�

z;t � 
a;t

��
+ �l

�
lt � zt �

�

z;t � 
l;t

��
+

�
1� 1

�d

�
1

E[1 + rt]
rt (B.I.33)

� �
�
ct � zt �

�

z;t � 
ct

��
+ �a

�
at � zt �

�

z;t � 
a;t

��
+ �l

�
lt � zt �

�

z;t � 
l;t

��
(B.I.34)

+

�
1� 1

�d

�
1

E[1 + rt]
rt

for which we can define a present value relation, namely

gCAt � Et

(
� 1
�d

1X
i=1

�iZ	�zt+i +
1X
i=1

�iC��ct+i �
1X
i=1

�
�iC� �

1

�d
�iZ	

�
rt+i

+

1X
i=1

�iC��
c;t+i �
1

�d

1X
i=1

�iZ	�
z;t+i

)
(B.I.35)

gCAt � Et

(
� 1
�d

1X
i=1

�iZ	�ẑt+i +

1X
i=1

�iC��ĉt+i �
1X
i=1

�
�iC� �

1

�d
�iZ	

�
rt+i

)
: (B.I.36)

This expression shows that a gCA deficit arises when (i) net output is temporarily low but is ex-
pected to rise in the future; (ii) the returns on the NFA portfolio are expected to increase in the
future (provided �iC� � (1=�d)�iZ	 > 0); (iii) consumption is expected to fall in the future; or some
combination of the three. So, in addition to the standard intertemporal model, a current account
deficit may result if it is expected that returns to (net) foreign wealth are going to be higher in the
future. Note that, differently from the standard intertemporal trade model, we do not make use of
the households’ optimality conditions dictating the optimal intertemporal consumption allocation
(but requiring further maintained assumptions on preferences), to eliminate consumption from the
left-hand side of the expression.

To obtain the second approximate expression, substituting (B.I.10) and (B.I.13) in (B.I.22) – and
disregarding linearization constants – we find that

ct �
1

�d
zt � �llt � �aat +

�
�
c;t �

1

�d
�
z;t � �l�
l;t � �a�
a;t

�
�
�
1� 1

�d

�
1

E[1 + rt]
rt =

ct �
1

�d
zt � �llt � �aat +

�

c;t �

1

�d

z;t � �l
l;t � �a
a;t

�
�
�
1� 1

�d

�
1

E[1 + rt]
rt �

Et

( 1X
i=1

�iC�
�
rt+i ��ct+i ���
c;t+i

�
� 1

�d

1X
i=1

�iZ	
�
rt+i ��zt+i ���
z;t+i

�)
(B.I.37)

A.17



= Et

(
�

1X
i=1

�iC��ct+i +
1

�d

1X
i=1

�iZ	�zt+i +
1X
i=1

�iC�rt+i �
1

�d

1X
i=1

�iZ	rt+i

�
1X
i=1

�iC��
c;t+i +
1

�d

1X
i=1

�iZ	�
z;t+i

)
(B.I.38)

= Et
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�

1X
i=1

�iC��ct+i +
1

�d

1X
i=1

�iZ	�zt+i +

1X
i=1

�
�iC� �

1

�d
�iZ	

�
rt+i

�
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i=1

�iC��
c;t+i +
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�iZ	�
z;t+i

)
(B.I.39)

= Et

(
�

1X
i=1

�iC��ĉt+i +
1

�d

1X
i=1

�iZ	�ẑt+i +
1X
i=1

�
�iC� �

1

�d
�iZ	

�
rt+i

)
: (B.I.40)

In this instance, we may define an approximate expression that resembles the capital account as:

gKAt � ct �
1

�d
zt � �llt � �aat +

�

c;t �

1

�d

z;t � �l
l;t � �a
a;t

�
�
�
1� 1

�d

�
1

E[1 + rt]
rt (B.I.41)
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��
� �a

�
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��
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�d
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1

E[1 + rt]
rt (B.I.42)
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� �l

�
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l;t

��
� �a
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a;t

��
�
�
1� 1

�d

�
1

E[1 + rt]
rt (B.I.43)

for which we can also write a present value relation, namely10

gKAt � Et

(
�

1X
i=1

�iC��ct+i +
1

�d

1X
i=1

�iZ	�zt+i +

1X
i=1

�
�iC� �

1

�d
�iZ	

�
rt+i

�
1X
i=1

�iC��
c;t+i +
1

�d

1X
i=1

�iZ	�
z;t+i

)
; (B.I.44)

Et

(
�

1X
i=1

�iC��ĉt+i +
1

�d

1X
i=1

�iZ	�ẑt+i +
1X
i=1

�
�iC� �

1

�d
�iZ	

�
rt+i

)
(B.I.45)

This last expression — symmetrically to the definition ofgCAt — shows that capital account surpluses
arise when (i) net output is temporarily low and is expected to increase; (ii) returns on the NFA
portfolio are predicted to increase in the future; (iii) consumption is temporarily high and is ex-
pected to fall in the future; or some combination of the three.

B.II Discussion, Refinements and Building Intuition

The framework presented in the previous section is quite general. It can accommodate a rich array
of theoretical structures, and allow for quite flexible empirical strategies. The fact that each of our

10Observe that this expression may be obtained by multiplying (B.I.27)–(B.I.29) by �1. In this sense gKAt = �gCAt.
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variables is allowed to grow at a different deterministic time–varying rate, 
w;t; indicates that our
cointegration implications remain valid even in the presence of deterministic structural breaks of
the kind usually considered in the empirical literature (see e.g. Perron, 1989).11 All that is required
for our empirical analysis is that the cointegration implications spelled out in Assumption B.2 to
hold — which may be evaluated empirically.

For our results, we can simplify the above derivations, and obtain somewhat sharper implica-
tions, by making an additional assumption. Specifically, in our empirical application we assume
that:

Assumption B.3 (Empirical in–sample Approximation) The deterministic trend components 
w;t may
be expressed (in–sample) as linear functions of time


w;t = 
w � t; (B.II.46)

for w = c; z; a; l.

This assumption is to be viewed as an in-sample approximation, where all the variables grow at
different rates. This also simplifies statistical inference. In order for Assumption B.1(c) to hold in
the limit, it would be necessary – sometime in the future – that these trend parameters change, so
that 
w = 
 in the limit, hence implying some sort of “structural break”. It is worth re-iterating
that breaks in deterministic trends do not impact on our results, as we are mainly interested in
the stochastic components of the series we study (the stochastic trend and cyclical components).
This is why the above assumption is particularly convenient, as it amounts to a parsimonious way
in controlling for deterministic components, while sharply focusing on the impact of permanent
and transitory shocks, on consumption, net output, gross assets and liabilities and consequently
examine the behavior of the net foreign assets position and the current account dynamics that stem
from such shocks.

Although the linear time trend is merely a crude approximation of growing financial market
integration and increasing capital market liberalization, its inclusion in the analysis may be quite
important in order to describe the equilibrium relationships among aggregate consumption, net
output, gross assets and liabilities positions. As long as there exist exogenous factors that are ap-
proximated by deterministic components, these deterministic components belong in the empirical
analysis.

Indeed, econometrically, the exclusion of such trends from the outset in an empirical analysis
might lead to misspecification of the cointegrating relations being estimated. Suppose that a time
trend is unduly excluded from the cointegrating relation. Then the estimated coefficients would
primarily capture the relation among the individual deterministic time trends, instead of the com-
mon stochastic trend, at least asymptotically, because the time trend asymptotically dominates the
stochastic trend. Therefore, the estimates of the cointegrating vectors would be biased.12

Under Assumption B.3 we may re-define:

�d � 1� E[1 + rt] exp (E [lt + �
lt�  t]) + E[1 + rt] exp (E [at + �
at�  t]) ;
11There is still an issue of whether the approximation error is small or large. We return to this issue below.
12See Hamilton (1994) for a discussion.
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�a �
�
1� 1

�d

�
+
E[1 + rt] exp (E [lt + �
lt�  t])

�d
; and

�l �
�
1� 1

�d

�
� E[1 + rt] exp (E [at + �
at�  t])

�d
;

where �
w � 
w� 
, with 
 being the limiting growth rate. It then follows that (letting ��
w � 
z � 
w
for w = c; a; l to ‘simplify’ notation)

gCAt � 1

�d
zt � ct + �llt + �aat +

�
1

�d

z � 
c + 
l + 
a

�
t+

�
1� 1

�d

�
1

E[1 + rt]
rt

� � (ct � zt � ��
ct) + �a (at � zt � ��
at) + �l (lt � zt � ��
lt) +
�
1� 1

�d

�
1

E[1 + rt]
rt: (B.II.47)

Hence, the present value relation for gCAt, becomes13

gCAt � Et
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; or: (B.II.48)

gCAt � Et

(
� 1
�d

1X
i=1

�iZ	�ẑt+i +
1X
i=1

�iC��ĉt+i �
1X
i=1

�
�iC� �

1

�d
�iZ	

�
rt+i

)
: (B.II.49)

Note in addition that under Assumptions B.1, B.2 and B.3, it follows that

ct � zt � (
z � 
c) t � ct � zt � ��
ct;
at � zt � (
z � 
a) t � at � zt � ��
at;
lt � zt � (
z � 
l) t � lt � zt � ��
lt;

and rt

are stationary processes, hence

gCAt = � (ct � zt � ��
ct) + �a (at � zt � ��
at) + �l (lt � zt � ��
lt)
+

�
1� 1

�d

�
1

E[1 + rt]
rt � I (0) : (B.II.50)

It is easy to verify that the parameters (1=�d) ; �l and �a cannot be identified separately, given the
implications of the balanced growth assumption. This further implies that we will not be able to
estimate a relationship like (B.II.49)–(B.II.50), which essentially is a linear combination of (ct � zt),
(at � zt), (lt � zt) and rt and a linear function of time, without further assumptions. Thus, the
parameter restriction that (1=�d) + �l + �a = 1 cannot be tested.

A crude alternative, which we explore in an extension of our work, is to obtain these parameters
based on the sample averages of the three cointegrating relations and NFA portfolio returns and
assuming particular parameter values for �Z	. With this parameter value at hand, we can subse-

13Note that �
w;t+i = 
w (t+ i)� 
w (t+ i� 1) = 
w
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quently determine �a and �l and construct a measure gCAt. By making further assumptions about
the value of �C� we can also address issues in the quality of the approximation (B.II.49).

B.III Related literature

As we already discussed in the paper, our work contributes to the literature focusing on the em-
pirical implications of the intertemporal budget constraint, see e.g. Engel and Rogers (2006), and
is closely related to Gourinchas and Rey (2007a). In this subsection, we present a brief overview of
the similarities and differences in our work, and the work by these authors.

B.III.1 Similarities and Differences with Engel and Rogers (2006)

The starting point of Engel and Rogers (2006), like ours, is the intertemporal budget constraint (see
their eq. (1)):14

Et
X1

i=0
Rt;t+iZt+i = (1 + rt) (Lt �At) + Et

X1

i=0
Rt;t+iCt+i:

However, to sharpen their analysis, these authors address explicitly the optimization problem of
the national representative households, making assumption about preferences — a step that we
deliberately avoid in our approach.

At the time when they wrote their paper, Engel and Rogers observed that the share of US output
in world output had been trending upwards since the 1990s. As this share cannot grow without
bounds, they argued, at some point in the future the share must stabilize along some long-run
growth path. This is analogous to our Assumption B.1(c) under which, the growth rates of each
variable is allowed to differ, but at some point in time all variables in our model are assumed to
grow at the same rate.

In the empirical implementation of their model, Engel and Rogers estimate an intertemporal
model (expressed in output shares), positing that agents expect the share of US output in world
output to grow over some years, then converge to some higher long-run level – hence making an
implicit assumption about how and when the trend would end. In our work, we also allow all
variables to grow at different rates, hence the ratios of consumption and gross positions to net
output are allowed to follow upward linear (or non-linear) trends. We also implicitly assume that
the differential trend is going to vanish, but this may occur at some date outside our sample. We
should observe that the evolution of our terms exp(
at � 
zt); exp(
lt � 
zt) — the growth rates of
gross assets and liabilities relative to net output — would capture the degree to which the US net
output share evolves over time — provided that exp(
at) and/or exp(
lt) capture the growth rate
of the rest of the world net output.

A key message from the work by Engel and Rogers (2006) is that the external imbalance of the
U.S. can be reconciled with optimal intertemporal decisions driven by (expectations of) a permanent
(within sample) increase in US output growth, i.e. a rising net output share. In our empirical
analysis, we find evidence for the basic mechanism underlying their model/argument: we find that
consumption adjusts swiftly to permanent shocks raising US net output in the long run, generating
a current account deficit. In this respect, nonetheless, it is worth pointing out a modeling difference

14In the comparison, it is useful to keep in mind a difference: unlike Engel and Rogers (2006) we explicitly consider
gross assets and liabilities separately, whereas these authors focus on the NFA position of the US.
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between our approach and that of Engel and Rogers (2006). These authors use observable variables
(e.g. net output share, interest rates, output forecasts etc.) to assess whether the observed time-
series of the current account can be reconciled with optimal consumption smoothing. Conversely, in
our work we focus on the macro response to unobservable shocks, characterized by their persistence,
to analyze the behavior of consumption, net output, gross assets and liabilities positions, as well as
on the current account.

B.III.2 Similarities and Differences with Gourinchas and Rey (2007a)

Our work is also closely related to that of Gourinchas and Rey (2007a), henceforth GR. In particular,
these authors start from the accounting identity

[At+1 � Lt+1] = (1 + rt+1) (At � Lt + Zt � Ct) (B.III.51)

NFAt+1 = (1 + rt+1) (NFAt + Zt � Ct) (B.III.52)

= (1 + rt+1) (NFAt + Xt �Mt) (B.III.53)

where the last equality follows from the national accounting identity Yt = Ct + Gt + It + Xt �Mt.
Instead, we work with the period budget constraint

NFAt+1 = (1 + rt)NFAt + Zt � Ct:

Note the different timing convention. First, in our framework rt denotes end of period t returns,
corresponding to rt+1 in (B.III.52). Second, we work with end of period gross positions, whereas
these authors work with beginning of period gross positions. One can solve (B.III.52) or (B.III.53)
forward and impose a transversality condition — as we do — and arrive at an IBC of the form:

Et
X1

i=0
Rt;t+iZt+i +NFAt = Et

X1

i=0
Rt;t+iCt+i;

Et
X1

i=0
Rt;t+iXt+i +NFAt = Et

X1

i=0
Rt;t+iMt+i;

which is similar to the IBC we work with. However, GR prefer to develop their framework moving
from (B.III.53), and imposing a similar limit condition, after approximating (B.III.53).

To facilitate the comparison between our work and GR, we now reconsider our analyses step
by step, using the accounting identity (B.III.52)–(B.III.53). While GR divide (B.III.53) by ‘household
wealth’ (in practice, by household net worth), we use net output. Using these alternative variables
for normalization we can write:

eAt+1 � eLt+1 = Rt+1=�z;t+1

� eAt � eLt + 1� eCt� (B.III.54)

bAt+1 � bLt+1 = Rt+1=�W;t+1

� bAt � bLt + bXt � cMt

�
(B.III.55)

In the above equations, let a tilde over variables denote ratios to net output; a hat over variables
denote ratios to household wealth. To these, we then add:

�At+1 � �Lt+1 = �Rt+1=��W;t+1
�
�At � �Lt + �Xt � �Mt

�
(B.III.56)

where bars over variables denote the ‘trend economy’, as defined by GR.
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Assumption 2 in GR states that the trend components �Qt admit a common, possibly time varying
growth rate: �Qt = �Q�t: Note that this assumption in our context would amount to positing that the
variables in our system could grow at different rates, i.e. Wt = Wt exp(
w;t), so that the ratios eCt,eAt and eLt could grow over time. Our decomposition would then imply that one cannot find other
ratios which become stationary/constant within sample (this would hold only in the limit); instead,
in the context of GR’s work, there are some other ratios that are indeed constant: for instance the
ratio of (trend) gross positions �At= �Lt = �QA�t= �QL�t = �QA= �QL is constant in the GR trend economy,
whereas in our context stationarity would require imposing further assumptions.15

Next the Assumption 3 in GR, that limt!1 �t = 1 and that �Rt+1 ! R, ��t+1 ! �, such that R > �;

is similar to our Assumption B.1, especially part (c). This guarantees that the ratios of variables
to household wealth remain constant in their trend economy, while in our work Assumption B.1(c)
guarantees that the ratios eCt; eAt, and eLt stabilize in the limit. In addition, Assumption B.1(c) guaran-
tees that the mean return is larger than the mean growth rate of all the variables in the system, once
the economy settles to a situation where all the variables grow at the same, possibly time-varying
growth rate.

Assumption 1 in GR states that "qt = ln(Qt= �Qt) for Q 2 (X ;M;A;L) ; "�wt = ln(�t=��t) and
r̂t = ln(Rt= �Rt) are stationary and small. In our context, these correspond to Assumption B.1(a)
(returns are stationary); Assumption B.1(b) (the growth rates of the scaling variable — actually each
variable in our system — are stationary); and Assumption B.2 (by means of which "qt and the (logs
of the) ratios eCt; eAt, and eLt are assumed to be stationary).

A key difference between the empirical work by GR and ours is that we allow from the start
for both deterministic and stochastic trends in variables, to be estimated jointly by the data. A key
advantage of our approach is that, while being theoretically consistent with a number of models,
it does not eliminate stochastic trends underpinning cointegration analysis. On the other hand,
Gourinchas and Rey (2007a) also allow for deterministic trends in their work (e.g. �t). However,
they employ low frequency filters to obtain the cyclical components of their series (e.g. "qt ), thereby
eliminating the common stochastic trends from their empirical analysis. This does not occur in our
analysis since the cyclical components of ln(eCt); ln( eAt), and ln( eLt) are obtained by the cointegrat-
ing relations between consumption, gross assets and liabilities with net output. Indeed the ability
to analyze explicitly the common stochastic trend, i.e. the permanent shocks, is key to our analy-
sis, as the intertemporal trade model makes a sharp distinction in the current account response to
permanent and temporary shocks.

C Robustness Results and Extensions

C.I Robustness Analysis

C.I.1 Results Using Baseline Data and Sample

In order to assess the robustness of the results reported in the paper, we carry out a series of ro-
bustness checks. The first is varying the number of lags in the VAR systems. Our results remain
unaffected by this variations. Specifically our cointegration results, reported in Table A.2 provide
evidence in favor of three cointegrating relations in the data. We have also coupled this finding,

15Note however that the ratio At=Lt becomes stationary in our context, but only in the limit.

A.23



with evidence from unit root and stationarity tests (in Table A.3). In this case, we assess whether
log differences of the variables of interest (the ‘great ratios’), namely ct � zt; at � zt and lt � zt can
be characterized as trend-stationary – as in our Assumption B.2 and B.3. We then experiment with
estimating the cointegrating relations employing Johansen (1995)’s FIML and Stock and Watson
(1993)’s DOLS, and found that these are close to those reported in the paper. More importantly,
we find that the restrictions on the cointegrating vectors (in the form [1;�1]) are not rejected when
varying the number of leads/lags in the DOLS procedure, once we employ empirical p-values. We
then perform our variance decompositions (see Table B.1), our variance-covariance decompositions
(see Table B.2) and impulse response analysis (see Figures A.1 and A.2) and find that our results
remain robust to variations in the lag-length.

As a second robustness check, we identify permanent and transitory shocks in our system, by
requiring that they are orthogonal from the outset. To see this more clearly, the approach we take in
the paper (following Gonzalo and Ng (2001)) is to identify the permanent and transitory shocks by
using the matrix

G =

"
�0?
�0

#
so that permanent and transitory shocks are defined as

�t =

"
�Pt
�Tt

#
= Gut =

"
�0?ut
�0ut

#
with Var(�t) = G
G

0:

In this instance, permanent and transitory innovations to the system are allowed to be correlated.
If we require that these are orthogonal – we do so in our impulse response analysis – then identi-
fication is achieved by means of a simple Cholesky decomposition of Var(�t); H. As explained in
Gonzalo and Ng (2001), H�1G achieves a permanent transitory decomposition, with shocks that
are orthogonal. Letting B (L) = C (L)G�1; ~B (L) = C (L)G�1H, et = Gut and �t = H�1Gut, the
transformed Wold representation is

�xt = �Dt+C (L)G
�1Gut = �Dt+B (L)�t = �Dt+C (L)G

�1HH�1Gut = �Dt + ~B (L) et:

An alternative way to identify permanent and transitory shocks which we also explore in our
context is along the lines of King et al. (1991) and Mellander et al. (1992). In particular, we define
again the permanent disturbances (permanent shocks) as: �Pt = �0?ut. Then by requiring that the
permanent and transitory shocks be orthogonal to each other, we can define the transitory shocks
as: �Tt = �0
�1ut. Letting

�G =

"
�0?
�0
�1

#
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the transformed (permanent and transitory) shocks are given by16

�t =

"
�Pt
�Tt

#
=

"
�0?ut
�0
�1ut

#
= �Gut (C.I.57)

with Var (�t) =

"
�0?
�? (n�r)�(n�r) 0(n�r)�r

0r�(n�r) �0
�1� r�r

#
= �G
�G

0
: (C.I.58)

Note that in this way one achieves both a rotation from reduced-form shocks to permanent and
transitory shocks, and an orthogonalization. Letting B (L) = C (L) �G�1; and �t = �Gut; the trans-
formed Wold representation is

�xt = �Dt+C (L) �G
�1 �Gut = �Dt +B (L)�t: (C.I.59)

We find that making use of this alternative identification scheme, our findings are nearly iden-
tical to those discussed above. Results from our variance decompositions are summarized in Table
B.3 and our impulse responses in Figures A.3 and A.4. In particular, any difference that arises
between the two identification schemes shows up beyond the third decimal point.

Then, in order to account empirically for the endogeneity of returns – thus far left unmodelled
explicitly – we include them in the VAR analysis. In order to economize on degrees of freedom,
we only include the return differential rat � rlt. As this variable is stationary, the dimension of the
cointegrating space rises by one, so now r = 4 and there are four transitory shocks in our system.
That is, we employ the three cointegrating relations reported in Panel B of Table 1 in the paper,
and append rat � rlt as an extra cointegrating relation. We then perform a series or experiments,
by varying the lag-length, and employing the two identification schemes just discussed and find
that our main conclusions remain largely unaffected. Results from our baseline identification (as
in Gonzalo and Ng, 2001) are summarized in Table B.4 and Figures A.5 and A.6. Results when we
employ the identification scheme of King et al. (1991) and Mellander et al. (1992) are summarized in
Table B.5 and Figures A.7 and A.8.

C.I.2 Extending the Sample and Allowing for Non-Linear Trends

The analysis reported in our paper focuses on the period 1973–2004, using quarterly gross positions
derived from the data in Lane and Milesi-Ferretti (2007). We can then assess how robust our results
are to different measures of gross positions and more importantly to data that cover a different
period, by employing the series constructed by Gourinchas and Rey (2007a,b). These data are based
on different data sources, and on different methodologies to calculate valuation-adjusted stocks. In
this particular robustness experiment, we are able to derive new interesting results.

Using this dataset, we start by examining whether the data support the existence of three cointe-
grating relations. Table B.6 reports our tests for various lag specifications, which in general support
the existence of one cointegrating relation. When we couple these tests with unit root tests of the

16Further requiring that permanent and transitory shocks are also orthogonal amongst themselves and that they have
unit variance, we can use alternatively

Ĝ =

" �
�0?


�1�0?
��1=2

�0?�
�0
�1�

��1=2
�0
�1

#
:
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‘great ratios’ in Table B.7 we find that ct � zt may indeed be characterized as a trend-stationary
series, in accordance with Assumption B.3, whereas at � zt and lt � zt cannot. Hence the ratios of
gross assets and liabilities to net output violate Assumption B.3.

There is however a straightforward generalization of our approach, which allow us to apply
our methodology nonetheless. Consistent with the logic of our analysis of deterministic trends, we
conjecture the presence of a within- sample break in these trends (fully consistent with Assumption
B.2), prior to the beginning of the large increase in cross-border asset holding with market liber-
alization. We test this hypothesis employing the Zivot and Andrews (1992) unit root test, which
determines the deterministic break-points — if any — endogenously. Most interestingly, it turns
out that there is a deterministic trend break in the assets to (net) output ratio occurring in 1974:Q1
and a break in the liabilities ratio occurring in 1970:Q1. These dates precede somewhat the official
liberalization initiatives in the US, Germany, the UK and Japan in the seventies. Yet they are placed
at the time in which Bretton Woods arrangements were already under strain, with large speculative
capital flows pointing to a de facto relaxation of controls across borders. This finding is important in
light of our methodology, as it underscores the notion that deterministic trends may be non-linear
— essentially piece-wise linear. Although the type of non-linear trends considered does not cover
the full range of alternatives — this is so for econometric reasons17 — it serves to illustrate that what
such phenomena can be accommodated in the framework we suggest in this paper.

In what follows we allow for deterministic trend breaks in the cointegrating space. We start by
re-estimating the cointegrating relations, and assessing whether they conform with the symmetry
assumption, being of the form [1;�1] (see Table B.8), while allowing for different growth rates in
different parts of the sample. We find that this is indeed the case – the symmetry hypothesis is not
rejected by the data. We then repeat our variance decomposition exercises, and find evidence similar
to those reported in our paper (see Table B.9 when employing our baseline identification; Table B.10
when allowing for permanent and transitory shocks to be correlated; and Table B.11 when using the
identification scheme of King et al. (1991) and Mellander et al. (1992)). We also find similar patterns
of impulse responses to the permanent shock (see Figures A.9 to A.12). We then explore further
how including the return differential in our analysis, rat � rlt, changes our conclusions. Our findings
(see Tables B.12 and B.13; and Figures A.13 to A.16) show that our main conclusions are similar to
those discussed in the paper and above.

C.I.3 Using Total Consumption instead of Nondurables and Services Consumption

In another robustness check, we replace nondurables and services consumption, with total con-
sumption. We first test for the number of cointegrating relations in our system (Table B.14). The
evidence in favor of three cointegrating relations are rather weak in this case. We then assess
whether the ‘great ratios’ can be considered as stationary (B.15), and while the Phillips and Per-
ron (1988) in some cases do not reject the unit root null, the stationarity tests of Kwiatkowski et al.
(1992) consistently do not reject the null of trend-stationarity. On balance, we accept the existence
of three cointegrating relations (trend-stationary ratios) and repeated all our experiments regarding
variance decompositions and impulse response analysis. These are summarized in Tables B.17 to
B.21 and Figures A.17 to A.24. Our main conclusions remain unaffected. The only difference that

17To the best of our knowledge, any meaningful econometric analysis of integrated variables requires that the deter-
ministic trends be linear or piece-wise linear, allowing for at most two shifts (e.g. trend-breaks) in the sample analyzed.
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emerges is that the transitory component in consumption is now much more pronounced, espe-
cially when the adjustment coefficients in the consumption equation, �c, are set to their estimated
values, rather than restricted to zero. Their contribution is noteworthy, especially at short horizons.
When we include the return differential in the analysis, we obtain similar results.

C.II Extensions of Our Work

C.II.1 The Approximate Current Account Expression, gCAt, and the Approximation Errors

In this subsection we discuss how to obtain estimates of the approximate current account expres-
sion, gCAt, and how we assess the magnitude of the approximation errors, from our log-linearized
intertemporal budget constraint. We emphasize from the start that the intertemporal budget con-
straint

Et
X1

i=0
Rt;t+iZt+i = (1 + rt) [Lt �At] + Et

X1

i=0
Rt;t+iCt+i;

involves two unobservable variables, namely the present value of net output,
P1
i=0Rt;t+iZt+i, and

the present value of consumption,
P1
i=0Rt;t+iCt+i. Hence, strictly speaking, the accuracy of the ap-

proximation cannot be directly addressed — for instance the same holds in Campbell and Mankiw
(1989) and Lettau and Ludvigson (2001, 2004), whereas the analysis involves unobservable human
capital variables, or more in general unobservable total wealth.18

In principle, one possible approach would consist of positing a specific functional form for pref-
erences of the home country (the US), make some further assumptions regarding functional forms
of the preferences for rest of the world (ROW), and the source of uncertainty, and solve for the equi-
librium paths of consumption, returns etc.19 Even so, however, the intertemporal budget constraint
would require us to solve the model over the infinite horizon. Accuracy would then be assessed at
the cost of a large loss of generality in our results.

As we are primarily concerned with the relative importance of permanent and transitory varia-
tions for consumption, net output and the current account, we have opted for an alternative, more
practical approach, to assess the magnitude of approximation errors. Specifically, we obtain a series
for the approximate expression gCAt (or gKAt) by assigning a numerical value to �Z	, which we then
use to quantify �d; �a; �l; from the data. Conditional on �Z	 — and assuming that �C� is roughly
equal — we measure the approximation errors simply by the difference of the two sides of (B.I.36).

We have chosen this practical approach for three reasons. First, the bulk of our results are about
the fact that transitory variations dominate the fluctuations in gross asset and liability positions,
and consequently the change in the net foreign asset position (the current account). These empirical
results hold regardless of whether or not (B.I.36) is an accurate approximation of the intertempo-
ral budget constraint. All we need is Assumption B.2 to hold, that is, the variables we use in our
analysis are cointegrated with coefficients (1;�1) around some deterministic trend functions. We
do provide evidence that these assumptions hold in the data. Second, as we discussed in the pre-
vious paragraph, a practical approach means that we do not burden our analysis with auxiliary
assumptions, which make our derivations less general. Third, we should observe that, even if the
approximation was bad, one could still assess whether it has any empirical content, by examining

18Furthermore, our intertemporal budget constraint is highly non-linear, which might make approximation errors
large.

19A further complication here is that we also need to solve for the equilibrium portfolios, for which, in many cases, one
may obtain accurate, but only approximate solutions (see Devereux and Sutherland, 2010).
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whethergCAt has any predictive power for future values of net output growth, consumption growth
and future NFA portfolio returns.

As a first step, we need an approximate expression for NFA portfolio returns rt. Let wat �
At=(At�Lt) and wlt � Lt=(At�Lt) such that wat = 1 + wlt. Then we may define portfolio returns
as

(1 + rt) = (1 + wlt) (1 + ra;t)� wlt (1 + rl;t) (C.II.60)

Note that (1 + rt) is increasing in ra;t and decreasing in rl;t: We further assume that E(ra) = E(rl).20

Hence, an approximate expression for (C.II.60) around unconditional means is

1 + rt ' (1 + r) + (rt � r)
' (1 + r) + (1 + wl) (ra;t � r)� wl (rl;t � r)

+ (1 + r) (wlt � wl)� (1 + r) (wlt � wl)
rt ' (1 + wl) ra;t � wlrl;t

So all we need is an estimate of wl � E (wlt).
This can easily be obtained from our estimated cointegrating relations. Note that

wlt =
Lt

At�Lt
=

1

(At=Lt)� 1
=

1

exp (lnAt � lnLt)� 1
=

1

exp [(lnAt � lnZt)� (lnLt � lnZt)]� 1

=
1

exp
��
at � zt �

�

z;t � 
a;t

��
�
�
lt � zt �

�

z;t � 
l;t

���
� 1

=
1

exp ([at � zt � ��
at]� [lt � zt � ��
lt])� 1
:

So

wl � E (wlt) = E

 
1

exp
��
at � zt �

�

z;t � 
a;t

��
�
�
lt � zt �

�

z;t � 
l;t

���
� 1

!
;

= E

�
1

exp ([at � zt � ��
at]� [lt � zt � ��
lt])� 1

�
which exists as E (exp ([at � zt � ��
at]� [lt � zt � ��
lt])) is the mean of a stationary variable.

Next, consider the parameters

�d �
�
1� E[1 + rt] exp

�
E
�
lt + �
l;t �  t

��
+ E[1 + rt] exp

�
E
�
at + �
a;t �  t

���
�a �

E[1 + rt] exp
�
E
�
at + �
a;t �  t

��
�d

(C.II.61)

�l � �
E[1 + rt] expE

�
lt + �
l;t �  t

�
�d

:

20This assumption is in-line with our data, as we cannot reject the null hypothesis that the return differential is a
zero-mean variable.
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Note that

at + �
a;t �  t = at + �
a;t � zt � �
z;t +
�Z	�Z	
1� �Z	

+
X1

i=1
�iZ	 (rt+i ��ẑt+i)

= at � zt � (
z;t � 
a;t) +
�Z	�Z	
1� �Z	

+
X1

i=1
�iZ	 (rt+i ��ẑt+i)

= at � zt � ��
at+
�Z	�Z	
1� �Z	

+
X1

i=1
�iZ	 (rt+i ��ẑt+i)

and

lt + �
l;t �  t = lt � zt � (
z;t � 
l;t) +
�Z	�Z	
1� �Z	

+
X1

i=1
�iZ	 (rt+i ��ẑt+i)

= lt � zt � ��
lt+
�Z	�Z	
1� �Z	

+
X1

i=1
�iZ	 (rt+i ��ẑt+i) :

So once we pin down a value for �Z	; since rt+i and�ẑt+i are stationary processes,E
�
at + �
a;t �  t

�
and E

�
lt + �
l;t �  t

�
can be readily calculated as

E
�
at � zt � (
z;t � 
a;t)

�
+
�Z	�Z	
1� �Z	

+
X1

i=1
�iZ	 (E (rt+i)� E (�ẑt+i))

= E [at � zt � ��
at)] +
�Z	�Z	
1� �Z	

+
�Z	

1� �Z	
(E (rt+i)� E (�ẑt+i))

and

E
�
lt � zt � (
z;t � 
l;t)

�
+
�Z	�Z	
1� �Z	

+
�Z	

1� �Z	
(E (rt+i)� E (�ẑt+i))

= E [lt � zt � ��
lt] +
�Z	�Z	
1� �Z	

+
�Z	

1� �Z	
(E (rt+i)� E (�ẑt+i)) :

Since we cannot resort to any type of evidence to estimate �Z	 � 1 � exp
�
E
�
zt + �
z;t �  t

��
, we

set this equal to 0.99. We have also experimented with different values for �Z	, concluding that our
results are not sensitive to the value of this parameter. Then, we estimate �d; �a and �l from

�d =

�
1� E (1 + rt) exp

�
E [lt � zt � ��
lt] +

�Z	�Z	
1� �Z	

+
�Z	

1� �Z	
(E (rt+i)� E (�ẑt+i))

�
+E(1 + rt) exp

�
E [at � zt � ��
at] +

�Z	�Z	
1� �Z	

+
�Z	

1� �Z	
(E (rt+i)� E (�ẑt+i))

��

�a =
E(1 + rt) exp

�
E [at � zt � ��
at] +

�Z	�Z	
1��Z	

+ �Z	
1��Z	

(E (rt+i)� E (�ẑt+i))
�

�d

�l =
�E (1 + rt) exp

�
E [lt � zt � ��
lt] +

�Z	�Z	
1��Z	

+ �Z	
1��Z	

(E (rt+i)� E (�ẑt+i))
�

�d

Based on these estimates, we then obtain an estimate of the time series for gCAt in (B.I.34).
What is the magnitude of the approximation errors? Note that having assigned values to �Z	; �d; �a

and �l, there is still one free parameter free in (B.I.36), namely �C�. In order to proceed, we assume
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that �C� is roughly equal to �Z	. Hence, (B.I.36) now becomes

gCAt � Et(� 1
�d

1X
i=1

�iZ	�ẑt+i +
1X
i=1

�iZ	�ĉt+i �
1X
i=1

�
�iZ	 �

1

�d
�iZ	

�
rt+i

)
: (C.II.62)

Then, we may define the (empirical) approximation error as

"CAt+1 �gCAt+1 � 1

�d
�ẑt+1 +�ĉt+1 �

�
1� 1

�d

�
rt+1 �

1

�Z	
gCAt:

Figure F.1 reports this approximation error (in the third column), together with (demeaned)gCAt and
the (demeaned) “flow term” 1

�d
�ẑt+1 ��ĉt+1 +

�
1� 1

�d

�
rt+1. What is apparent from the figure is

that this error terms is quite small relative to bothgCAt and the “flow term”. To get a clearer idea, we
note here that the approximation error is between 43 (when �Z	 = 0:99) and 23 (when �Z	 = 0:98)
times less volatile than gCAt and between 33 (when �Z	 = 0:99) and 17 (when �Z	 = 0:98) times
less volatile than the term 1

�d
�ẑt+1 ��ĉt+1 +

�
1� 1

�d

�
rt+1 — see Table B.22.

A series for the RHS of (B.I.36) enables us to assess its empirical content by means of set of
predictive, long-horizon regressions. Table B.23 reiterates our long-horizon predictive regression
results, discussed in the paper, including also results for the return differential, rat � rlt. Table B.24
reports similar results, using only the approximate current account expression gCAt (i.e. without
controlling for �ct;�zt;�at and �lt), which once again show that consumption growth rate is
unpredictable at all horizons, NFA returns and the return differential are only weakly predictable
up to horizons of 8 quarters out, and only net output growth rate is predictable even at horizons of
16 quarters out.

C.II.2 The Housing Market and Correlations of Transitory Components with Returns

Housing Market: Correlations of Housing prices and Current Account Measures In the paper,
we have a short discussion regarding the role of the housing market for current account dynamics,
where we argue that the existing negative correlation between real housing prices and the current
account is detectable only when one uses measures of the current account obtained from Balance of
Payments statistics, rather than employing the change in NFA. In Figure F.2 we report the cross-
correlation functions — along with confidence intervals — of various measures of housing prices
with the official current account data, and with our theory–consistent measure,�NFAt+1. We find
that real housing prices are negatively correlated with official current account data, at all leads and
lags considered, however these correlations are indistinguishable from zero, when we employ the
change in the net foreign asset position as the relevant measure of the current account.

Transitory Components of Gross Positions and Returns In Table 4 in the paper, we report the
correlations of the transitory components of gross assets and liabilities with their respective returns.
Figure F.3 presents the transitory components of gross assets and liabilities positions along with
their (4–quarter moving average of) returns.

This figure makes it apparent that, first, transitory swings in gross positions are persistent and
quantitatively large, especially during the 1990’s. Second, the cyclical components in the stocks of
foreign assets and liabilities are highly correlated with returns. In other words, the swings in stocks
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of foreign assets and liabilities match those in returns, thereby indicating that a great deal of the
transitory variation in gross positions is associated to (transitory) variation in returns.

C.II.3 Global vs. Country-Specific Shocks

An issue which our study leaves open is whether the shocks we identify are global or country spe-
cific — our empirical methodology, similar to other CA studies, does not allow us to make definitive
statements, as we do not explicitly model the rest of the world (ROW). An empirical assessment us-
ing proxy variables for the ROW in the VAR would loosen the relation of our empirical model with
the theoretical framework spelled out above, and arguably contaminate our results. The alternative
of modeling many countries together, and assuming that the global shock is a common factor (see
e.g. Gregory and Head, 1999; Kose et al., 2003, 2008), would also be problematic, raising issues in
how to include gross positions in the analysis (assets of one country are liabilities for the rest of the
world).

Yet, we can provide some evidence in support of our claim that a US sample in part shelter us
from the problem, as most shocks to this country will have a strong asymmetric component. First, in
part of our study, we have assumed that the permanent shock is orthogonal to the transitory shocks
(which are not identified separately). Our key finding is that output responds more sluggishly than
consumption, producing an external deficit. As our results are robust to alternative orthogonal-
ization methods (Gonzalo and Ng, 2001; King et al., 1991; Mellander et al., 1992), this result per se
suggests that the identified permanent shock is not likely to be global and symmetric, but rather
dominated by an asymmetric (country-specific) component. For the permanent shock, we can pro-
vide further supporting evidence by calculating its correlations with the Euro-area net output and
consumption growth. We find these correlations to be significantly smaller than the correlations
with US growth rates — see Table B.25.

Extending the same exercise to the case of transitory shocks is not straightforward, as these are
not identified separately. However, we could make a de facto statement, using the argument in
Glick and Rogoff (1995) and Hoffmann (2001, 2003). According to the restrictions explored by these
authors, transitory shocks are likely to be country-specific, if they have strong effects on the current
account. Our results indeed show that transitory shocks are the dominant source of fluctuations
in gross positions and in the changes in NFA positions, i.e. the current account. Again, this is
evidence of a strong asymmetric, country-specific component.
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Figure F.1 Time Series plots of gCAt, and the empirical approximation error.

Notes: The figure displays time series plots of gCAt, the flow term, 1
�d
�ẑt+1 + �ĉt+1 +

�
1� 1

�d

�
rt+1; and the ap-

proximation error, gCAt+1 � 1
�d
�ẑt+1 + �ĉt+1 +

�
1� 1

�d

�
rt+1 � 1

�Z	
gCAt, defined for different values of �Z	. The

sample covers the first quarter of 1973 to the fourth quarter of 2004.
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Figure F.2 Cross-Autocorrelation Functions: Housing Prices and Current Account

Notes: The figure displays the cross-autocorrelation functions of measures of the percentage change of (real) housing
prices with the current account and the change in net foreign assets, for k = �8; :::0; :::; 8 leads and lags. The first
two rows show results for the full sample (1973-2004) and the last two rows show results for a sample running
from the first quarter of 1990 to the fourth quarter of 2004. Dashed lines indicate confidence intervals. The first
two columns show results using housing prices (form OECD) deflated with the consumption deflator and the GDP
deflator respectively. The last two columns show results using the residential investment price index as the measure
of housing prices.
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Figure F.3 Transitory Components of Assets and Liabilities and Returns.

Notes: The Left Panel reports the transitory component of (log real per-capita) gross assets and a four quarter moving
average of quarterly real returns on gross assets. The Right Panel reports the transitory component of (log real per-
capita) gross liabilities and a four quarter moving average of quarterly real returns on gross liabilities. The figures on
the first row let �c be equal to their estimated values, whereas figures in the second row are obtained setting �c = 0.
The cyclical components have been obtained by means of a multivariate Beveridge-Nelson decomposition from the
cointegrated VAR. The estimation period is: 1973:Q1-2004:Q4, and the underlying VEqCM is of order one.
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Figure A.1. Impulse Responses to the Permanent Shock with �c = 0, using Orthogonalization of
Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders. The first column reports results from a VAR(1), the second from a

VAR(2), the third from a VAR(3), and the fourth from a VAR(4), setting �c = 0, while the orthogonalization follows Gonzalo

and Ng (2001). The sample runs form the first quarter of 1973 to the fourth quarter of 2004.
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Figure A.2. Impulse Responses to the Permanent Shock with �c 6= 0 using the Orthogonalization
of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders. The first column reports results from a VAR(1), the second from

a VAR(2), the third from a VAR(3), and the fourth from a VAR(4), with �c estimated freely, while the orthogonalization

follows Gonzalo and Ng (2001). The sample runs form the first quarter of 1973 to the fourth quarter of 2004.
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Figure A.3. Impulse Responses to the Permanent Shock with �c = 0, using the orthogonalization
of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders. The first column reports results from a VAR(1), the second from a

VAR(2), the third from a VAR(3), and the fourth from a VAR(4), setting �c = 0. The identification of shocks (orthogonaliza-

tion of permanent and transitory innovations) is similar to that of King et al. (1991); Mellander et al. (1992). The sample runs

form the first quarter of 1973 to the fourth quarter of 2004.
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Figure A.4. Impulse Responses to the Permanent Shock with �c 6= 0, using the orthogonalization
of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders. The first column reports results from a VAR(1), the second from

a VAR(2), the third from a VAR(3), and the fourth from a VAR(4), with �c estimated freely. The identification of shocks

(orthogonalization of permanent and transitory innovations) is similar to that of King et al. (1991); Mellander et al. (1992).

The sample runs form the first quarter of 1973 to the fourth quarter of 2004.

A.40



Percent

N
et

 O
ut

pu
t

0
20

40

0.
2

0.
4

0.
6

0.
81

1.
2

Percent

N
et

 O
ut

pu
t

0
20

40

0.
2

0.
4

0.
6

0.
81

1.
2

Percent

N
et

 O
ut

pu
t

0
20

40

0.
2

0.
4

0.
6

0.
81

1.
2

Percent

N
et

 O
ut

pu
t

0
20

40

0.
2

0.
4

0.
6

0.
81

1.
2

Percent

C
on

su
m

pt
io

n

0
20

40

0.
51

Percent

C
on

su
m

pt
io

n

0
20

40

0.
51

Percent

C
on

su
m

pt
io

n

0
20

40

0.
51

Percent

C
on

su
m

pt
io

n

0
20

40

0.
51

Percent

G
ro

ss
 A

ss
et

s

0
20

40
0123

Percent

G
ro

ss
 A

ss
et

s

0
20

40
0123

Percent

G
ro

ss
 A

ss
et

s

0
20

40
0123

Percent

G
ro

ss
 A

ss
et

s

0
20

40
0123

Percent

G
ro

ss
 L

ia
bi

lit
ie

s

0
20

40

0.
51

1.
52

2.
5

Percent

G
ro

ss
 L

ia
bi

lit
ie

s

0
20

40

0.
51

1.
52

2.
5

Percent

G
ro

ss
 L

ia
bi

lit
ie

s

0
20

40

0.
51

1.
52

2.
5

Percent

G
ro

ss
 L

ia
bi

lit
ie

s

0
20

40

0.
51

1.
52

2.
5

Percent

C
ur

re
nt

 A
cc

ou
nt

0
20

40

−
0.

20
0.

2
0.

4
0.

6
0.

8

Percent

C
ur

re
nt

 A
cc

ou
nt

0
20

40

−
0.

20
0.

2
0.

4
0.

6
0.

8

Percent

C
ur

re
nt

 A
cc

ou
nt

0
20

40
−

0.
4

−
0.

20
0.

2
0.

4
0.

6
0.

8

Percent

C
ur

re
nt

 A
cc

ou
nt

0
20

40
−

0.
50

0.
5

Percent

R
et

ur
n 

D
iff

er
en

tia
l

0
20

40

0

0.
51

Percent

R
et

ur
n 

D
iff

er
en

tia
l

0
20

40
−

0.
50

0.
5

Percent

R
et

ur
n 

D
iff

er
en

tia
l

0
20

40

−
0.

50
0.

51

Percent

R
et

ur
n 

D
iff

er
en

tia
l

0
20

40

−
0.

50
0.

5

Figure A.5. Impulse Responses to the Permanent Shock with �c = 0, using rat � rlt and the
orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders, which also include the return differential, setting �c = 0, while the

orthogonalization follows Gonzalo and Ng (2001). The sample runs form the first quarter of 1973 to the fourth quarter of

2004.
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Figure A.6. Impulse Responses to the Permanent Shock with �c 6= 0, using rat � rlt and the
orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders, which also include the return differential, employing �c estimated

freely, while the orthogonalization follows Gonzalo and Ng (2001). The sample runs form the first quarter of 1973 to the

fourth quarter of 2004.
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Figure A.7. Impulse Responses to the Permanent Shock with �c = 0, using rat � rlt and the
orthogonalization of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders, which also include the return differential, setting �c = 0. The

identification of shocks (orthogonalization of permanent and transitory innovations) is similar to that of King et al. (1991);

Mellander et al. (1992). The sample runs form the first quarter of 1973 to the fourth quarter of 2004.
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Figure A.8. Impulse Responses to the Permanent Shock �c 6= 0, using rat � rlt and the
orthogonalization of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders, which also include the return differential, letting �c estimated freely.

The identification of shocks (orthogonalization of permanent and transitory innovations) is similar to that of King et al.
(1991); Mellander et al. (1992). The sample runs form the first quarter of 1973 to the fourth quarter of 2004.
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Figure A.9. Impulse Responses to the Permanent Shock with �c = 0, using GR data & the
orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders. The first column reports results from a VAR(1), the second from

a VAR(2), the third from a VAR(3), and the fourth from a VAR(4), setting �c = 0, while the orthogonalization follows

Gonzalo and Ng (2001). The sample runs form the first quarter of 1952 to the first quarter of 2004.
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Figure A.10. Impulse Responses to the Permanent Shock with �c 6= 0, using GR data & the
orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders. The first column reports results from a VAR(1), the second from

a VAR(2), the third from a VAR(3), and the fourth from a VAR(4), with �c estimated freely, while the orthogonalization

follows Gonzalo and Ng (2001). The sample runs form the first quarter of 1952 to the first quarter of 2004.
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Figure A.11. Impulse Responses to the Permanent Shock with �c = 0, using GR data & the
orthogonalization of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders. The first column reports results from a VAR(1), the second from a

VAR(2), the third from a VAR(3), and the fourth from a VAR(4), setting �c = 0. The identification of shocks (orthogonaliza-

tion of permanent and transitory innovations) is similar to that of King et al. (1991); Mellander et al. (1992). The sample runs

form the first quarter of 1952 to the first quarter of 2004.
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Figure A.12. Impulse Responses to the Permanent Shock with �c 6= 0, using GR data & the
orthogonalization of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders. The first column reports results from a VAR(1), the second from

a VAR(2), the third from a VAR(3), and the fourth from a VAR(4), with �c estimated freely. The identification of shocks

(orthogonalization of permanent and transitory innovations) is similar to that of King et al. (1991); Mellander et al. (1992).

The sample runs form the first quarter of 1952 to the first quarter of 2004.
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Figure A.13. Impulse Responses to the Permanent Shock with �c = 0, using rat � rlt, GR data, and
the orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders, which also include the return differential, setting �c = 0, while the

orthogonalization follows Gonzalo and Ng (2001). The sample runs form the first quarter of 1952 to the first quarter of 2004.
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Figure A.14. Impulse Responses to the Permanent Shock with �c 6= 0, using rat � rlt, GR data, and
the orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders, which also include the return differential, with �c estimated freely,

while the orthogonalization follows Gonzalo and Ng (2001). The sample runs form the first quarter of 1952 to the first quarter

of 2004.
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Figure A.15. Impulse Responses to the Permanent Shock with �c = 0, using rat � rlt, GR data, and
the orthogonalization of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders, which also include the return differential, setting �c = 0. The

identification of shocks (orthogonalization of permanent and transitory innovations) is similar to that of King et al. (1991);

Mellander et al. (1992). The sample runs form the first quarter of 1952 to the first quarter of 2004.
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Figure A.16. Impulse Responses to the Permanent Shock with �c 6= 0, using rat � rlt, GR data, and
the orthogonalization of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders, which also include the return differential, with�c estimated freely. The

identification of shocks (orthogonalization of permanent and transitory innovations) is similar to that of King et al. (1991);

Mellander et al. (1992). The sample runs form the first quarter of 1952 to the first quarter of 2004.
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Figure A.17. Impulse Responses to the Permanent Shock with �c = 0, using total consumption,
and the orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders, with the measure of consumption employed being total consumption,

setting �c = 0, while the orthogonalization follows Gonzalo and Ng (2001). The sample runs form the first quarter of 1973

to the fourth quarter of 2004.
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Figure A.18. Impulse Responses to the Permanent Shock with �c 6= 0, using total consumption,
and the orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders, with the measure of consumption employed being total consumption

and with �c estimated freely, while the orthogonalization follows Gonzalo and Ng (2001). The sample runs form the first

quarter of 1973 to the fourth quarter of 2004.
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Figure A.19. Impulse Responses to the Permanent Shock with �c = 0, using total consumption,
and the orthogonalization of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders, with the measure of consumption employed being total consumption,

setting �c = 0, while the orthogonalization follows King et al. (1991); Mellander et al. (1992). The sample runs form the first

quarter of 1973 to the fourth quarter of 2004.
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Figure A.20. Impulse Responses to the Permanent Shock with �c 6= 0, using total consumption,
and the orthogonalization of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders, with the measure of consumption employed being total consumption

and with �c estimated freely, while the orthogonalization follows King et al. (1991); Mellander et al. (1992). The sample runs

form the first quarter of 1973 to the fourth quarter of 2004.
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Figure A.21. Impulse Responses to the Permanent Shock with �c = 0, using rat � rlt, total
consumption and the orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders, with the measure of consumption employed being total consumption.

The VARs also include the return differential, setting �c = 0, while the orthogonalization follows Gonzalo and Ng (2001).

The sample runs form the first quarter of 1973 to the fourth quarter of 2004.
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Figure A.22. Impulse Responses to the Permanent Shock with �c 6= 0, using rat � rlt, total
consumption and the orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders, with the measure of consumption employed being total consumption.

The VARs also include the return differential, employing �c estimated freely, while the orthogonalization follows Gonzalo

and Ng (2001). The sample runs form the first quarter of 1973 to the fourth quarter of 2004.
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Figure A.23. Impulse Responses to the Permanent Shock with �c = 0, using rat � rlt, total
consumption and the orthogonalization of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders, with the measure of consumption employed being total consump-

tion. The VARs also include the return differential, setting �c = 0, while the orthogonalization follows King et al. (1991);

Mellander et al. (1992). The sample runs form the first quarter of 1973 to the fourth quarter of 2004.
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Figure A.24. Impulse Responses to the Permanent Shock with �c 6= 0, using rat � rlt, total
consumption and the orthogonalization of King et al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders, with the measure of consumption employed being total consumption.

The VARs also include the return differential, employing�c estimated freely, while the orthogonalization follows King et al.
(1991); Mellander et al. (1992). The sample runs form the first quarter of 1973 to the fourth quarter of 2004.
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Tables

Table A.1: UNITED STATES, Country-Weights for Assets, Total Returns

Panel A: Country-Weights Equity Assets
Country Prior 1988 Post 1988 Series
United Kingdom 30.57% 26.62% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Japan 14.91% 12.98% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Netherlands 9.85% 8.58% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
France 9.80% 8.53% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Canada 7.83% 6.81% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Switzerland 6.60% 5.75% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Germany 6.31% 5.49% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Finland 0.00% 3.90% MSCI Share Price Index w/ Gross Div, US$ (base 1987)
Australia 3.24% 2.82% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Italy 2.94% 2.56% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Spain 2.83% 2.47% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Hong Kong 2.63% 2.29% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Korea 0.00% 2.25% MSCI Share Price Index w/ Gross Div, US$ (base 1987)
Ireland 2.48% 2.16% Datastream, Total Return Index, US$ (TOTMKBX(RI))
Mexico 0.00% 2.00% MSCI Share Price Index w/ Gross Div, US$ (base 1987)
Brazil 0.00% 1.66% MSCI Share Price Index w/ Gross Div, US$ (base 1987)
Singapore 0.00% 1.63% MSCI Share Price Index w/ Gross Div, US$ (base 1987)
Taiwan 0.00% 1.49% MSCI Share Price Index w/ Gross Div, US$ (base 1969)

Panel B: Currency Weights, Long-Term Debt Assets
Currency Weight (%) Source
U.S. Dollar 71.98% Yields on U.S. government 10-year constant maturity bonds (IFS)
Euro 18.98% Yields on Euro government 10-year constant maturity bonds (IFS/Eurostat)�

U.K. Pound 3.53% Government Bond Yield (IFS)
Japanese Yen 5.41% Government Bond Yield (IFS)
Swiss Franc 0.09% Government Bond Yield (IFS)

Panel C: Currency Weights, Short-Term Debt/Other Investment Assets
Currency Weight (%) Source

U.S. Dollar 92.09% Treasury Bill Rate (IFS)
Euro 5.08% Money Market Rate (IFS/ECB)y

U.K. Pound 2.09% Treasury Bill Rate (IFS)
Japanese Yen 0.74% Call Money Rate (IFS)
Swiss Franc 0.00% Money Market Rate (IFS)
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Table A.1 (UNITED STATES) Cont’d
Panel D: Foreign Direct Investment Country-Weights, Assets

Country 1973-1987 1988-1996 1997-2004 Series
United Kingdom 18.52% 24.76% 19.71% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Canada 29.72% 15.85% 13.91% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Germany 10.27% 8.35% 5.80% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Switzerland 9.45% 7.49% 6.25% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Brazil 0.00% 3.80% 2.16% MSCI Share Price Index w/ Gross Div, US$ (base 1987)
Australia 6.04% 4.32% 2.96% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Japan 5.13% 7.05% 5.31% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
France 4.43% 5.51% 3.46% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Netherlands 4.43% 4.74% 12.94% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Belgium-Luxembourg 3.78% 3.92% 6.70% Datastream, Total Return Index, US$ (TOTMKBX(RI))
Italy 2.99% 2.89% 2.20% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Mexico 0.00% 3.45% 4.45% MSCI Share Price Index w/ Gross Div, US$ (base 1987)
Hong Kong 2.06% 2.28% 3.20% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Ireland 1.65% 2.04% 4.01% Datastream, Total Return Index, US$ (TOTMIR$(RI))
Spain 1.53% 1.52% 2.76% MSCI Share Price Index w/ Gross Div, US$ (base 1969)
Singapore 0.00% 2.01% 4.16% MSCI Share Price Index w/ Gross Div, US$ (base 1987)

Notes for Table A.1: The table reports the weights used in constructing total returns for each subcategory of
assets for the U.S., as well as the source and the series used in computing these returns.
� This corresponds to the average yield on 10-year government bonds for Germany, France, Italy and the
Netherlands up to 1989 (obtained from IFS). From 1990 it corresponds to the Euro Area average long-term
bond yield (obtained from Eurostat).
y This corresponds to the average Call Money Rate (Germany and Netherlands), Treasury Bill Rate (France)
and Money Market Rate (Italy) prior to 1990 (obtained from IFS). After 1990, it corresponds to the Euro-Area
3-Month Average Money Market Rate (obtained from the ECB).

Table A.2: Cointegration Test Statistics

k = 1 k = 2 k = 3 k = 4
H0 : r n� r Q(rjn) Q(rjr + 1) Q(rjn) Q(rjr + 1) Q(rjn) Q(rjr + 1) Q(rjn) Q(rjr + 1)
r = 0 4 80.516 34.378 75.062 30.909 71.032 29.042 67.073 25.583
Asymp. p-value [0:001] [0:026] [0:004] [0:070] [0:011] [0:113] [0:026] [0:254]

Emp. p-value [0:002] [0:000] [0:013] [0:000] [0:039] [0:001] [0:122] [0:030]

r � 1 3 46.138 22.830 44.153 20.307 41.991 18.512 41.490 20.985
Asymp. p-value [0:023] [0:118] [0:037] [0:226] [0:062] [0:339] [0:069] [0:192]

Emp. p-value [0:036] [0:000] [0:071] [0:017] [0:128] [0:091] [0:185] [0:045]

r � 2 2 23.307 14.411 23.846 15.279 23.478 17.193 20.505 16.277
Asymp. p-value [0:101] [0:228] [0:087] [0:179] [0:096] [0:101] [0:201] [0:134]

Emp. p-value [0:142] [0:033] [0:124] [0:025] [0:139] [0:003] [0:314] [0:009]

r � 3 1 8.896 8.896 8.567 8.567 6.285 6.285 4.228 4.228
Asymp. p-value [0:187] [0:187] [0:209] [0:209] [0:425] [0:425] [0:709] [0:709]

Emp. p-value [0:248] [0:248] [0:268] [0:268] [0:518] [0:518] [0:773] [0:773]

NOTES for Table A.2: Q(rjn) denotes the trace statistic, i.e. Q(rjn) = �T
Pn

i=r+1 ln(1 � �̂i) and Q(rjr + 1) denotes

the maximum eigenvalue statistic i.e. Q(rjr + 1) = �T ln(1 � �̂r+1) as defined in Johansen (1995). The table reports test

statistics for k = 1; :::; 4 lags in the VAR. The asymptotic p-values reported are calculated using the methods in MacKinnon

et al. (1999). The bootstrap p-values are based on a Monte Carlo Bootstrap Simulation with 10000 replications. The sample

spans the first quarter of 1973 to the fourth quarter of 2004.
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Table A.3: Unit Root Tests on ”Great Ratios” (Non Durables and Services Consumption)
xt ct � zt at � zt lt � zt CV0:90 CV0:95 CV0:99
PP1 -4.343 -3.454 -3.181 -3.148 -3.446 -4.032

[p-value] [0:004] [0:049] [0:093]
PP2 -4.090 (1.58) -3.057 (1.24) -2.827 (1.22) 3.148 -3.446 -4.032

[p-value] [0:008] [0:121] [0:190]
KPSS1 0.137 0.050 0.061 0.119 0.146 0.216
KPSS2 0.111 (11.40) 0.054 (22.70) 0.095 (27.00) 0.119 0.146 0.216

Notes for Table A.3: The table reports two variants of the unit root tests of Phillips and Perron (1988) and the stationarity

tests of Kwiatkowski et al. (1992) when employing nondurables and services consumption. Both test include a constant and

time trend in the estimated equation. In the first (PP1 and KPSS1) the bandwidth parameter is set to 8, and in the second

(PP2 and KPSS2) the bandwidth (the number reported in the parenthesis) is chosen using Andrews (1991)’s automatic

bandwidth selection. The PP test examines the null of a unit root against the alternative of trend-stationarity of the ratios.

The KPSS test examines the null of trend-stationarity against the alternative of a unit root. The asymptotic p-values for the

PP test are calculated using the method of MacKinnon (1996).
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Table B.6: Cointegration Test Statistics using data from Gourinchas and Rey (2007a,b)

k = 1 k = 2 k = 3 k = 4
H0 : r n� r Q(rjn) Q(rjr + 1) Q(rjn) Q(rjr + 1) Q(rjn) Q(rjr + 1) Q(rjn) Q(rjr + 1)
r = 0 4 82.627 50.370 67.831 39.144 63.120 34.909 57.165 30.292
Asymp. p-value [0:001] [0:000] [0:022] [0:006] [0:058] [0:022] [0:161] [0:082]

Emp. p-value [0:001] [0:000] [0:035] [0:000] [0:111] [0:000] [0:301] [0:000]

r � 1 3 32.258 21.311 28.686 16.847 28.210 15.177 26.874 13.666
Asymp. p-value [0:375] [0:176] [0:581] [0:471] [0:609] [0:618] [0:688] [0:751]

Emp. p-value [0:396] [0:000] [0:641] [0:076] [0:702] [0:365] [0:779] [0:660]

r � 2 2 10.947 6.642 11.839 8.057 13.033 8.663 13.208 7.980
Asymp. p-value [0:878] [0:923] [0:823] [0:816] [0:736] [0:759] [0:722] [0:823]

Emp. p-value [0:954] [0:995] [0:921] [0:951] [0:849] [0:902] [0:835] [0:956]

r � 3 1 4.305 4.305 3.782 3.782 4.370 4.370 5.228 5.228
Asymp. p-value [0:698] [0:698] [0:773] [0:773] [0:688] [0:688] [0:564] [0:564]

Emp. p-value [0:820] [0:820] [0:879] [0:878] [0:788] [0:788] [0:628] [0:628]

NOTES for Table B.6: Q(rjn) denotes the trace statistic, i.e. Q(rjn) = �T
Pn

i=r+1 ln(1 � �̂i) and Q(rjr + 1) denotes the

maximum eigenvalue statistic i.e. Q(rjr + 1) = �T ln(1 � �̂r+1) as defined in Johansen (1995). The table reports test

statistics for k = 1; :::; 4 lags in the VAR. The asymptotic p-values reported are calculated using the methods in MacKinnon

et al. (1999). The bootstrap p-values are based on a Monte Carlo Bootstrap Simulation with 10000 replications. The sample

spans the first quarter of 1952 to the first quarter of 2004.
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Table B.7: Unit Root Tests on ”Great Ratios” – 1952-2004
xt ct � zt at � zt lt � zt CV0:90 CV0:95 CV0:99
PP1 -6.482 -2.230 -1.963 -3.148 -3.446 -4.032

[p-value] [0:000] [0:470] [0:618]
PP2 -6.115 (1.82) -2.232 (1.8) -1.923 (1.54)

[p-value] [0:000] [0:469] [0:639]
KPSS1 0.146 0.475 0.463 0.119 0.146 0.216
KPSS2 0.126 (10.1) 0.171 (97.2) 0.190 (102) 0.119 0.146 0.216
ZA — -4.330 -4.137 -4.110 -4.420 -4.930
TBt — 1974:Q1 1970:Q1

Notes for Table B.7: The table reports the unit root and stationarity tests for the ratios of consumption to net
output (ct � zt), gross assets to net output (at � zt) and gross liabilities to net output (lt � zt). The table shows
two variants of the unit root tests of Phillips and Perron (1988) and the stationarity tests of Kwiatkowski et
al. (1992). In the first (PP1 and KPSS1) the bandwidth parameter is set to 8, and in the second (PP2 and
KPSS2) the bandwidth (the number reported in the parenthesis) is chosen using Andrews (1991)’s automatic
bandwidth selection. The table also reports the unit root proposed in Zivot and Andrews (1992) for the gross
assets to net output (at � zt) and gross liabilities to net output ratios (lt � zt), allowing for trend breaks in
the process (but no level shifts) corresponding to their Model B (see also Perron (1989)), for which the maxi-
mum lag-length is also set to 8. The appropriate lag-length for the ZA tests was selected using the sequential
procedure of Ng and Perron (1995). The table also displays the identified break date, that minimizes the corre-
sponding t-statistic. For the ZA tests the null is that of a unit root process with drift. The PP test examines the
null of a unit root against the alternative of trend-stationarity of the ratios. The KPSS test examines the null of
trend-stationarity against the alternative of a unit root.
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Table B.14: Cointegration Test Statistics using Total Consumption

k = 1 k = 2 k = 3 k = 4
H0 : r n� r Q(rjn) Q(rjr + 1) Q(rjn) Q(rjr + 1) Q(rjn) Q(rjr + 1) Q(rjn) Q(rjr + 1)
r = 0 4 78.984 34.653 74.711 34.770 72.999 35.007 65.174 26.113
Asymp. p-value [0:002] [0:024] [0:005] [0:023] [0:007] [0:021] [0:039] [0:226]

Emp. p-value [0:003] [0:000] [0:013] [0:000] [0:031] [0:000] [0:173] [0:023]
r � 1 3 44.331 24.822 39.941 17.880 37.993 16.644 39.061 21.436
Asymp. p-value [0:036] [0:067] [0:096] [0:386] [0:142] [0:488] [0:115] [0:171]

Emp. p-value [0:055] [0:000] [0:181] [0:157] [0:305] [0:437] [0:274] [0:035]
r � 2 2 19.509 12.249 22.061 14.265 21.349 14.946 17.625 12.346
Asymp. p-value [0:252] [0:392] [0:139] [0:237] [0:165] [0:196] [0:370] [0:384]

Emp. p-value [0:345] [0:255] [0:191] [0:043] [0:247] [0:029] [0:519] [0:374]
r � 3 1 7.260 7.260 7.796 7.796 6.403 6.403 5.280 5.280
Asymp. p-value [0:318] [0:318] [0:269] [0:269] [0:411] [0:411] [0:557] [0:557]

Emp. p-value [0:405] [0:405] [0:335] [0:335] [0:520] [0:520] [0:637] [0:637]

NOTES for Table B.14: Q(rjn) denotes the trace statistic, i.e. Q(rjn) = �T
Pn

i=r+1 ln(1 � �̂i) and Q(rjr + 1) denotes

the maximum eigenvalue statistic i.e. Q(rjr + 1) = �T ln(1 � �̂r+1) as defined inJohansen (1995). The table reports test

statistics for k = 1; :::; 4 lags in the VAR. The asymptotic p-values reported are calculated using the methods in MacKinnon

et al. (1999). The bootstrap p-values are based on a Monte Carlo Bootstrap Simulation with 10000 replications. The sample

spans the first quarter of 1973 to the fourth quarter of 2004.
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Table B.15: Unit Root Tests on ”Great Ratios” (Total Consumption)
xt ct � zt at � zt lt � zt CV0:90 CV0:95 CV0:99
PP1 -3.072 -3.454 -3.181 -3.148 -3.446 -4.032

[p-value] [0:117] [0:049] [0:093]
PP2 -3.046 (0.43) -3.057 (1.24) -2.827 (1.22) 3.148 -3.446 -4.032

[p-value] [0:124] [0:121] [0:190]
KPSS1 0.102 0.050 0.061 0.119 0.146 0.216
KPSS2 0.079 (19.4) 0.054 (22.70) 0.095 (27.00) 0.119 0.146 0.216

Notes for Table B.15: The table reports two variants of the unit root tests of Phillips and Perron (1988) and the stationarity

tests of Kwiatkowski et al. (1992) when employing total consumption. Both test include a constant and time trend in the

estimated equation. In the first (PP1 andKPSS1) the bandwidth parameter is set to 8, and in the second (PP2 andKPSS2)

the bandwidth (the number reported in the parenthesis) is chosen using Andrews (1991)’s automatic bandwidth selection.

The PP test examines the null of a unit root against the alternative of trend-stationarity of the ratios. The KPSS test examines

the null of trend-stationarity against the alternative of a unit root. The asymptotic p-values for the PP test are calculated

using the method of MacKinnon (1996).

A.95



Ta
bl

e
B.

16
:C

oi
nt

eg
ra

ti
ng

R
el

at
io

ns
Es

ti
m

at
es

us
in

g
To

ta
lC

on
su

m
pt

io
n

Pa
ne

lA
:D

O
LS

Es
ti

m
at

es
an

d
W

al
d

te
st

s
(1

97
3-

20
04

Sa
m

pl
e)

la
gs

/l
ea

ds
k
=
1

k
=
2

k
=
3

k
=
4

k
=
5

�
i

� i
�
i

� i
�
i

� i
�
i

� i
�
i

� i
c t
�
�̂
c
z t
�
�̂ c
t

0.
77

2
0.

00
14

0.
80

1
0.

00
13

0.
83

0
0.

00
11

0.
85

7
0.

00
10

0.
89

2
0.

00
08

[t
-s

ta
ts

]
[1

0.
04

3]
[3

.9
49

]
[9

.2
04

]
[3

.1
08

]
[9

.1
47

]
[2

.6
16

]
[8

.8
87

]
[2

.1
41

]
[9

.1
43

]
[1

.6
73

]
c t
�
z t
�
~ � c
t

—
0.

00
04

—
0.

00
03

—
0.

00
03

—
0.

00
03

—
0.

00
03

[t
-s

ta
ts

]
—

[6
.4

59
]

—
[5

.8
44

]
—

[5
.6

37
]

—
[5

.0
22

]
—

[4
.7

07
]

W
al

d-
te

st
W
(1
)

8.
81

6
5.

20
7

3.
51

2
2.

21
3

1.
21

6
[A

sy
m

p.
p

-v
al

ue
]/

[E
m

p.
p

-v
al

ue
]

[0
.0

03
]

[0
.4

20
]

[0
.0

22
]

[0
.5

18
]

[0
.0

61
]

[0
.6

05
]

[0
.1

37
]

[0
.6

81
]

[0
.2

70
]

[0
.7

60
]

a
t
�
�̂
a
z t
�
�̂ a
t

1.
25

6
0.

01
23

1.
15

4
0.

01
27

1.
05

9
0.

01
32

1.
10

6
0.

01
29

1.
19

0
0.

01
24

[t
-s

ta
ts

]
[2

.7
21

]
[5

.6
20

]
[2

.3
13

]
[5

.3
74

]
[2

.1
61

]
[5

.6
29

]
[2

.1
88

]
[5

.3
08

]
[2

.2
21

]
[4

.7
99

]
a
t
�
z t
�
~ � a
t

—
0.

01
35

—
0.

01
35

—
0.

01
35

—
0.

01
34

—
0.

01
33

[t
-s

ta
ts

]
—

[4
5.

70
2]

—
[4

4.
10

3]
—

[4
5.

55
9]

—
[4

4.
37

9]
—

[4
2.

84
4]

W
al

d-
te

st
W
(1
)

0.
30

8
0.

09
5

0.
01

4
0.

04
4

0.
12

5
[A

sy
m

p.
p

-v
al

ue
]/

[E
m

p.
p

-v
al

ue
]

[0
.5

79
]

[0
.8

44
]

[0
.7

58
]

[0
.9

14
]

[0
.9

05
]

[0
.9

66
]

[0
.8

33
]

[0
.9

41
]

[0
.7

23
]

[0
.9

03
]

l t
�
�̂
lz
t
�
�̂ l
t

2.
18

4
0.

01
21

2.
30

5
0.

01
15

2.
37

4
0.

01
11

2.
42

9
0.

01
08

2.
48

8
0.

01
05

[t
-s

ta
ts

]
[5

.8
03

]
[6

.7
85

]
[5

.9
65

]
[6

.2
49

]
[6

.4
32

]
[6

.3
02

]
[6

.8
38

]
[6

.3
45

]
[6

.8
84

]
[6

.0
00

]
l t
�
z t
�
~ � l
t

—
0.

01
76

—
0.

01
76

—
0.

01
76

—
0.

01
76

—
0.

01
76

[t
-s

ta
ts

]
—

[7
4.

41
9]

—
[7

1.
83

4]
—

[7
3.

48
0]

—
[7

4.
85

9]
—

[7
3.

88
4]

W
al

d-
te

st
W
(1
)

9.
89

8
11

.4
09

13
.8

60
16

.1
81

16
.9

50
[A

sy
m

p.
p

-v
al

ue
]/

[E
m

p.
p

-v
al

ue
]

[0
.0

02
]

[0
.2

58
]

[0
.0

01
]

[0
.2

41
]

[0
.0

00
]

[0
.2

09
]

[0
.0

00
]

[0
.1

86
]

[0
.0

00
]

[0
.1

84
]

Jo
in

tW
al

d-
te

st
W
(3
)

31
.0

55
35

.1
49

39
.4

74
42

.8
79

42
.4

18
[A

sy
m

p.
p

-v
al

ue
]/

[E
m

p.
p

-v
al

ue
]

[0
.0

00
]

[0
.5

52
]

[0
.0

00
]

[0
.5

08
]

[0
.0

00
]

[0
.4

73
]

[0
.0

00
]

[0
.4

49
]

[0
.0

00
]

[0
.4

73
]

A.96



Ta
bl

e
B.

17
:

V
ar

ia
nc

e
D

ec
om

po
si

ti
on

(O
rt

ho
go

na
li

ze
d

Sh
oc

ks
)–

Em
pl

oy
in

g
To

ta
lC

on
su

m
pt

io
n,

w
it

h
Id

en
ti

fic
at

io
n

fo
ll

ow
in

g
G

on
za

lo
an

d
N

g
(2

00
1)

:1
97

3-
20

04
w

it
h

Li
ne

ar
Tr

en
ds

in
th

e
C

oi
nt

eg
ra

ti
ng

R
el

at
io

ns

Pa
ne

lA
:C

on
su

m
pt

io
n

A
dj

us
tm

en
tC

oe
ffi

ci
en

ts
se

tt
o

Z
er

o
(�
c
=
0

)
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
�
c t
+
h
�
E
t
�
c t
+
h

�
z t
+
h
�
E
t
�
z t
+
h

�
a
t+
h
�
E
t
�
a
t+
h

h
�
P t

�
T t

�
P t

�
T t

�
P t

1
1.

00
0

1.
00

0
1.

00
0

1.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

30
2

0.
44

3
0.

45
8

0.
40

2
0.

69
8

0.
55

7
0.

54
2

0.
59

8
0.

04
4

0.
05

0
0.

03
9

0.
02

5
2

1.
00

0
0.

98
5

0.
98

2
0.

98
5

0.
00

0
0.

01
5

0.
01

8
0.

01
5

0.
33

4
0.

35
6

0.
37

8
0.

29
7

0.
66

6
0.

64
4

0.
62

2
0.

70
3

0.
04

8
0.

06
1

0.
03

8
0.

01
9

3
1.

00
0

0.
98

2
0.

95
6

0.
94

8
0.

00
0

0.
01

8
0.

04
4

0.
05

2
0.

36
6

0.
33

4
0.

33
1

0.
22

1
0.

63
4

0.
66

6
0.

66
9

0.
77

9
0.

05
3

0.
06

1
0.

05
6

0.
02

5
4

1.
00

0
0.

98
1

0.
94

7
0.

91
7

0.
00

0
0.

01
9

0.
05

3
0.

08
3

0.
39

7
0.

33
6

0.
33

7
0.

23
3

0.
60

3
0.

66
4

0.
66

3
0.

76
7

0.
05

7
0.

06
5

0.
07

6
0.

04
8

8
1.

00
0

0.
98

5
0.

94
8

0.
89

3
0.

00
0

0.
01

5
0.

05
2

0.
10

7
0.

50
6

0.
46

1
0.

45
8

0.
33

1
0.

49
4

0.
53

9
0.

54
2

0.
66

9
0.

07
6

0.
09

6
0.

14
7

0.
12

6
12

1.
00

0
0.

98
8

0.
95

9
0.

91
0

0.
00

0
0.

01
2

0.
04

1
0.

09
0

0.
58

8
0.

60
2

0.
58

9
0.

47
1

0.
41

2
0.

39
8

0.
41

1
0.

52
9

0.
09

6
0.

13
2

0.
19

0
0.

17
8

16
1.

00
0

0.
99

1
0.

96
8

0.
92

9
0.

00
0

0.
00

9
0.

03
2

0.
07

1
0.

64
9

0.
70

0
0.

68
8

0.
58

6
0.

35
1

0.
30

0
0.

31
2

0.
41

4
0.

11
5

0.
16

3
0.

21
8

0.
21

0
20

1.
00

0
0.

99
3

0.
97

4
0.

94
3

0.
00

0
0.

00
7

0.
02

6
0.

05
7

0.
69

4
0.

76
4

0.
75

5
0.

67
1

0.
30

6
0.

23
6

0.
24

5
0.

32
9

0.
13

5
0.

18
9

0.
23

8
0.

23
0

40
1.

00
0

0.
99

6
0.

98
6

0.
97

3
0.

00
0

0.
00

4
0.

01
4

0.
02

7
0.

81
7

0.
88

7
0.

88
9

0.
85

5
0.

18
3

0.
11

3
0.

11
1

0.
14

5
0.

21
8

0.
29

1
0.

33
5

0.
34

4
�
a
t+
h
�
E
t
�
a
t+
h

�
l t
+
h
�
E
t
�
l t
+
h

C
A
? t+
h
�
E
t
C
A
? t+
h

h
�
T t

�
P t

�
T t

�
P t

�
T t

1
0.

95
6

0.
95

0
0.

96
1

0.
97

5
0.

06
0

0.
07

1
0.

06
3

0.
04

9
0.

94
0

0.
92

9
0.

93
7

0.
95

1
0.

00
2

0.
00

2
0.

00
0

0.
00

0
0.

99
8

0.
99

8
1.

00
0

1.
00

0
2

0.
95

2
0.

93
9

0.
96

2
0.

98
1

0.
06

5
0.

07
3

0.
05

6
0.

03
7

0.
93

5
0.

92
7

0.
94

4
0.

96
3

0.
00

2
0.

00
2

0.
00

1
0.

00
0

0.
99

8
0.

99
6

0.
99

9
1.

00
0

3
0.

94
7

0.
93

9
0.

94
4

0.
97

5
0.

07
0

0.
07

1
0.

05
9

0.
03

3
0.

93
0

0.
92

9
0.

94
1

0.
96

7
0.

00
2

0.
00

2
0.

01
2

0.
01

2
0.

99
8

0.
99

5
0.

98
8

0.
98

8
4

0.
94

3
0.

93
5

0.
92

4
0.

95
2

0.
07

6
0.

07
6

0.
07

3
0.

04
9

0.
92

4
0.

92
4

0.
92

7
0.

95
1

0.
00

2
0.

00
2

0.
01

2
0.

01
3

0.
99

8
0.

99
5

0.
98

8
0.

98
7

8
0.

92
4

0.
90

4
0.

85
3

0.
87

4
0.

10
0

0.
13

0
0.

14
7

0.
12

8
0.

90
0

0.
87

0
0.

85
3

0.
87

2
0.

00
2

0.
00

2
0.

01
5

0.
01

4
0.

99
8

0.
99

4
0.

98
5

0.
98

6
12

0.
90

4
0.

86
8

0.
81

0
0.

82
2

0.
12

6
0.

19
4

0.
21

3
0.

19
3

0.
87

4
0.

80
6

0.
78

7
0.

80
7

0.
00

2
0.

00
2

0.
01

7
0.

01
6

0.
99

8
0.

99
4

0.
98

3
0.

98
4

16
0.

88
5

0.
83

7
0.

78
2

0.
79

0
0.

15
3

0.
24

7
0.

26
5

0.
24

5
0.

84
7

0.
75

3
0.

73
5

0.
75

5
0.

00
2

0.
00

2
0.

01
7

0.
01

7
0.

99
8

0.
99

4
0.

98
3

0.
98

3
20

0.
86

5
0.

81
1

0.
76

2
0.

77
0

0.
17

9
0.

28
9

0.
30

4
0.

28
6

0.
82

1
0.

71
1

0.
69

6
0.

71
4

0.
00

2
0.

00
2

0.
01

7
0.

01
7

0.
99

8
0.

99
4

0.
98

3
0.

98
3

40
0.

78
2

0.
70

9
0.

66
5

0.
65

6
0.

29
1

0.
41

4
0.

42
2

0.
41

9
0.

70
9

0.
58

6
0.

57
8

0.
58

1
0.

00
2

0.
00

2
0.

01
8

0.
01

8
0.

99
8

0.
99

4
0.

98
2

0.
98

2

A.97



Ta
bl

e
B.

17
C

on
ti

nu
ed

Pa
ne

lB
:C

on
su

m
pt

io
n

A
dj

us
tm

en
tC

oe
ffi

ci
en

ts
se

tt
o

th
ei

r
Es

ti
m

at
ed

V
al

ue
s

(�
c
6=
0

)
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
�
c t
+
h
�
E
t
�
c t
+
h

�
z t
+
h
�
E
t
�
z t
+
h

�
a
t+
h
�
E
t
�
a
t+
h

h
�
P t

�
T t

�
P t

�
T t

�
P t

1
0.

63
5

0.
78

9
0.

88
5

0.
83

2
0.

36
5

0.
21

1
0.

11
5

0.
16

8
0.

41
6

0.
48

9
0.

58
3

0.
62

6
0.

58
4

0.
51

1
0.

41
7

0.
37

4
0.

33
6

0.
31

7
0.

24
8

0.
18

0
2

0.
69

2
0.

85
7

0.
93

5
0.

86
9

0.
30

8
0.

14
3

0.
06

5
0.

13
1

0.
42

8
0.

46
0

0.
54

7
0.

54
4

0.
57

2
0.

54
0

0.
45

3
0.

45
6

0.
35

0
0.

33
2

0.
25

1
0.

18
3

3
0.

74
0

0.
88

7
0.

95
7

0.
90

5
0.

26
0

0.
11

3
0.

04
3

0.
09

5
0.

44
1

0.
44

3
0.

52
1

0.
47

4
0.

55
9

0.
55

7
0.

47
9

0.
52

6
0.

36
5

0.
33

5
0.

28
2

0.
20

4
4

0.
77

9
0.

90
7

0.
96

7
0.

92
7

0.
22

1
0.

09
3

0.
03

3
0.

07
3

0.
45

6
0.

44
4

0.
52

9
0.

53
3

0.
54

4
0.

55
6

0.
47

1
0.

46
7

0.
37

9
0.

34
5

0.
31

4
0.

24
7

8
0.

87
4

0.
94

7
0.

97
9

0.
95

3
0.

12
6

0.
05

3
0.

02
1

0.
04

7
0.

52
5

0.
52

2
0.

62
8

0.
66

4
0.

47
5

0.
47

8
0.

37
2

0.
33

6
0.

42
9

0.
40

2
0.

40
9

0.
36

1
12

0.
91

8
0.

96
4

0.
98

4
0.

96
3

0.
08

2
0.

03
6

0.
01

6
0.

03
7

0.
59

9
0.

62
8

0.
72

5
0.

77
4

0.
40

1
0.

37
2

0.
27

5
0.

22
6

0.
46

8
0.

45
0

0.
45

4
0.

41
7

16
0.

94
1

0.
97

3
0.

98
7

0.
97

1
0.

05
9

0.
02

7
0.

01
3

0.
02

9
0.

66
6

0.
71

5
0.

79
7

0.
83

9
0.

33
4

0.
28

5
0.

20
3

0.
16

1
0.

49
8

0.
48

2
0.

47
7

0.
44

0
20

0.
95

5
0.

97
9

0.
98

9
0.

97
6

0.
04

5
0.

02
1

0.
01

1
0.

02
4

0.
72

1
0.

77
8

0.
84

5
0.

87
8

0.
27

9
0.

22
2

0.
15

5
0.

12
2

0.
52

0
0.

50
4

0.
49

0
0.

44
8

40
0.

97
9

0.
98

9
0.

99
4

0.
98

6
0.

02
1

0.
01

1
0.

00
6

0.
01

4
0.

85
7

0.
89

9
0.

93
0

0.
94

3
0.

14
3

0.
10

1
0.

07
0

0.
05

7
0.

59
1

0.
57

0
0.

54
8

0.
50

6
�
a
t+
h
�
E
t
�
a
t+
h

�
l t
+
h
�
E
t
�
l t
+
h

C
A
? t+
h
�
E
t
C
A
? t+
h

h
�
T t

�
P t

�
T t

�
P t

�
T t

1
0.

66
4

0.
68

3
0.

75
2

0.
82

0
0.

05
7

0.
10

9
0.

18
6

0.
29

1
0.

94
3

0.
89

1
0.

81
4

0.
70

9
0.

37
1

0.
37

1
0.

07
1

0.
00

1
0.

62
9

0.
76

9
0.

92
9

0.
99

9
2

0.
65

0
0.

66
8

0.
74

9
0.

81
7

0.
06

5
0.

11
5

0.
18

0
0.

27
5

0.
93

5
0.

88
5

0.
82

0
0.

72
5

0.
36

7
0.

36
7

0.
06

8
0.

00
1

0.
63

3
0.

77
4

0.
93

2
0.

99
9

3
0.

63
5

0.
66

5
0.

71
8

0.
79

6
0.

07
5

0.
11

9
0.

18
3

0.
26

2
0.

92
5

0.
88

1
0.

81
7

0.
73

8
0.

36
5

0.
36

5
0.

07
0

0.
00

8
0.

63
5

0.
77

2
0.

93
0

0.
99

2
4

0.
62

1
0.

65
5

0.
68

6
0.

75
3

0.
08

6
0.

13
0

0.
20

4
0.

28
6

0.
91

4
0.

87
0

0.
79

6
0.

71
4

0.
36

4
0.

36
4

0.
07

1
0.

01
2

0.
63

6
0.

77
1

0.
92

9
0.

98
8

8
0.

57
1

0.
59

8
0.

59
1

0.
63

9
0.

13
7

0.
21

5
0.

31
4

0.
39

9
0.

86
3

0.
78

5
0.

68
6

0.
60

1
0.

36
3

0.
36

3
0.

07
9

0.
01

9
0.

63
7

0.
76

8
0.

92
1

0.
98

1
12

0.
53

2
0.

55
0

0.
54

6
0.

58
3

0.
19

5
0.

30
6

0.
39

7
0.

47
1

0.
80

5
0.

69
4

0.
60

3
0.

52
9

0.
36

4
0.

36
4

0.
08

4
0.

02
5

0.
63

6
0.

76
7

0.
91

6
0.

97
5

16
0.

50
2

0.
51

8
0.

52
3

0.
56

0
0.

25
0

0.
37

7
0.

45
2

0.
51

6
0.

75
0

0.
62

3
0.

54
8

0.
48

4
0.

36
4

0.
36

4
0.

08
4

0.
02

6
0.

63
6

0.
76

7
0.

91
6

0.
97

4
20

0.
48

0
0.

49
6

0.
51

0
0.

55
2

0.
29

7
0.

42
6

0.
48

6
0.

54
4

0.
70

3
0.

57
4

0.
51

4
0.

45
6

0.
36

3
0.

36
3

0.
08

4
0.

02
6

0.
63

7
0.

76
7

0.
91

6
0.

97
4

40
0.

40
9

0.
43

0
0.

45
2

0.
49

4
0.

44
3

0.
53

7
0.

56
8

0.
61

2
0.

55
7

0.
46

3
0.

43
2

0.
38

8
0.

36
3

0.
36

3
0.

08
5

0.
02

8
0.

63
7

0.
76

7
0.

91
5

0.
97

2

N
O

TE
S

fo
r

Ta
bl

e
B.

17
:

Th
e

ta
bl

e
re

po
rt

s
th

e
fr

ac
ti

on
of

th
e

va
ri

an
ce

in
th

e
h

st
ep

-a
he

ad
fo

re
ca

st
er

ro
r

of
th

e
va

ri
ab

le
lis

te
d

at
th

e
he

ad
of

ea
ch

co
lu

m
n

th
at

is
at

tr
ib

ut
ab

le
to

in
no

va
ti

on
s

in
th

e
pe

rm
an

en
t

sh
oc

k,
�
P t

an
d

th
e

tr
an

si
to

ry
sh

oc
ks

,�
T t

,u
si

ng
di

ff
er

en
t

nu
m

be
r

of
la

gs
in

th
e

VA
R

,a
nd

em
pl

oy
in

g
to

ta
lc

on
su

m
pt

io
n.

H
or

iz
on

s
ar

e
in

qu
ar

te
rs

an
d

th
e

un
de

rl
yi

ng
V

Eq
C

M
al

lo
w

s
fo

r
lin

ea
r

tr
en

ds
in

th
e

co
in

te
gr

at
in

g
re

la
ti

on
s.

Pa
ne

lA
re

po
rt

s
re

su
lt

s
im

po
si

ng
th

e
re

st
ri

ct
io

n
th

at
th

e
ad

ju
st

m
en

tc
oe

ffi
ci

en
ts

of
co

ns
um

pt
io

n

ar
e

st
at

is
ti

ca
lly

in
si

gn
ifi

ca
nt

(�
c
=
0

),
w

hi
le

Pa
ne

l
B

re
po

rt
s

re
su

lt
s

us
in

g
th

e
es

ti
m

at
ed

ad
ju

st
m

en
t

co
ef

fic
ie

nt
s

of
co

ns
um

pt
io

n
(�

c
6=
0

).
Th

e
id

en
ti

fic
at

io
n

m
et

ho
d

fo
llo

w
s

G
on

za
lo

an
d

N
g

(2
00

1)
,w

he
re

at
a

fir
st

st
ep

a
ro

ta
ti

on
fr

om
re

du
ce

d
fo

rm
in

to
pe

rm
an

en
t/

tr
an

si
to

ry
in

no
va

ti
on

s
is

pe
rf

or
m

ed
in

w
hi

ch
sh

oc
ks

ar
e

al
lo

w
ed

to
be

co
rr

el
at

ed
(w

it
h

�
p t
=
�
0 ?
u
t

an
d
�
T t
=
�
0 u
t
);

an
d

at
a

se
co

nd
st

ep
sh

oc
ks

ar
e

fu
rt

he
r

id
en

ti
fie

d
by

a
si

m
pl

e
C

ho
le

sk
y

de
co

m
po

si
ti

on
of
V
a
r(
�
t
)
=
G


G
0 .

Th
e

sa
m

pl
e

sp
an

s
th

e
fir

st
qu

ar
te

r
of

19
73

to
th

e
fo

ur
th

qu
ar

te
r

of
20

04
.

A.98



Ta
bl

e
B.

18
:V

ar
ia

nc
e

D
ec

om
po

si
ti

on
(U

no
rt

ho
go

na
li

ze
d

Sh
oc

ks
)–

Em
pl

oy
in

g
To

ta
lC

on
su

m
pt

io
n,

w
it

h
Id

en
ti

fic
at

io
n

fo
ll

ow
in

g
G

on
za

lo
an

d
N

g
(2

00
1)

:1
97

3-
20

04
w

it
h

Li
ne

ar
Tr

en
ds

in
th

e
C

oi
nt

eg
ra

ti
ng

R
el

at
io

ns
Pa

ne
lA

:C
on

su
m

pt
io

n
A

dj
us

tm
en

tC
oe

ffi
ci

en
ts

se
tt

o
Z

er
o

(�
c
=
0

)
�
P t

�
T t

�
P t

,�
T t

�
P t

�
T t

�
P t

,�
T t

h
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
�
c
t
+
h
�
E
t
�
c
t
+
h

�
z
t
+
h
�
E
t
�
z
t
+
h

1
1.

00
1.

00
1.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

29
0.

40
0.

41
0.

38
0.

74
0.

79
0.

80
0.

73
-0

.0
3

-0
.1

9
-0

.2
1

-0
.1

0
2

1.
00

0.
97

0.
98

0.
99

0.
00

0.
02

0.
02

0.
02

0.
00

0.
01

-0
.0

1
-0

.0
1

0.
32

0.
27

0.
30

0.
25

0.
70

0.
84

0.
83

0.
78

-0
.0

2
-0

.1
1

-0
.1

3
-0

.0
3

3
1.

00
0.

97
0.

96
0.

96
0.

00
0.

03
0.

04
0.

05
0.

00
0.

01
-0

.0
1

-0
.0

1
0.

35
0.

24
0.

23
0.

17
0.

67
0.

85
0.

81
0.

81
-0

.0
2

-0
.0

8
-0

.0
4

0.
03

4
1.

00
0.

97
0.

95
0.

93
0.

00
0.

03
0.

05
0.

07
0.

00
0.

01
0.

00
0.

00
0.

38
0.

23
0.

23
0.

17
0.

64
0.

84
0.

82
0.

85
-0

.0
2

-0
.0

7
-0

.0
5

-0
.0

2
8

1.
00

0.
97

0.
96

0.
90

0.
00

0.
03

0.
05

0.
08

0.
00

0.
00

-0
.0

1
0.

02
0.

48
0.

38
0.

37
0.

26
0.

55
0.

69
0.

72
0.

82
-0

.0
2

-0
.0

7
-0

.0
9

-0
.0

7
12

1.
00

0.
98

0.
97

0.
92

0.
00

0.
02

0.
05

0.
07

0.
00

0.
00

-0
.0

1
0.

01
0.

56
0.

56
0.

54
0.

40
0.

47
0.

50
0.

55
0.

68
-0

.0
2

-0
.0

6
-0

.0
9

-0
.0

8
16

1.
00

0.
98

0.
97

0.
94

0.
00

0.
02

0.
04

0.
05

0.
00

0.
00

-0
.0

1
0.

01
0.

62
0.

68
0.

67
0.

53
0.

40
0.

36
0.

40
0.

53
-0

.0
2

-0
.0

4
-0

.0
7

-0
.0

7
20

1.
00

0.
98

0.
98

0.
96

0.
00

0.
02

0.
03

0.
04

0.
00

0.
00

-0
.0

1
0.

00
0.

67
0.

75
0.

75
0.

63
0.

35
0.

28
0.

31
0.

42
-0

.0
2

-0
.0

3
-0

.0
5

-0
.0

5
40

1.
00

0.
99

0.
99

0.
98

0.
00

0.
01

0.
02

0.
02

0.
00

0.
00

-0
.0

1
0.

00
0.

80
0.

88
0.

90
0.

84
0.

21
0.

13
0.

13
0.

18
-0

.0
1

-0
.0

1
-0

.0
3

-0
.0

2
h

�
a
t
+
h
�
E
t
�
a
t
+
h

�
l t
+
h
�
E
t
�
l t
+
h

1
0.

02
0.

02
0.

02
0.

02
0.

91
0.

96
0.

98
0.

98
0.

06
0.

02
0.

00
0.

00
0.

04
0.

04
0.

04
0.

03
0.

84
0.

89
0.

91
0.

92
0.

12
0.

07
0.

05
0.

05
2

0.
03

0.
03

0.
02

0.
01

0.
94

0.
90

0.
91

0.
90

0.
03

0.
07

0.
07

0.
09

0.
04

0.
04

0.
03

0.
02

0.
80

0.
88

0.
91

0.
93

0.
15

0.
08

0.
06

0.
05

3
0.

03
0.

03
0.

03
0.

02
0.

97
0.

92
0.

86
0.

84
0.

00
0.

05
0.

10
0.

14
0.

05
0.

04
0.

03
0.

02
0.

77
0.

85
0.

90
0.

93
0.

18
0.

11
0.

07
0.

05
4

0.
03

0.
03

0.
05

0.
04

1.
00

0.
94

0.
85

0.
79

-0
.0

3
0.

03
0.

10
0.

18
0.

05
0.

04
0.

05
0.

03
0.

74
0.

82
0.

87
0.

88
0.

21
0.

14
0.

09
0.

09
8

0.
05

0.
06

0.
12

0.
11

1.
08

1.
04

0.
87

0.
74

-0
.1

3
-0

.1
0

0.
02

0.
15

0.
07

0.
09

0.
11

0.
11

0.
67

0.
71

0.
73

0.
73

0.
26

0.
20

0.
16

0.
17

12
0.

06
0.

09
0.

16
0.

16
1.

12
1.

10
0.

89
0.

71
-0

.1
8

-0
.1

9
-0

.0
5

0.
13

0.
09

0.
15

0.
18

0.
16

0.
64

0.
66

0.
67

0.
65

0.
27

0.
19

0.
16

0.
18

16
0.

08
0.

12
0.

19
0.

19
1.

13
1.

11
0.

89
0.

70
-0

.2
1

-0
.2

3
-0

.0
8

0.
11

0.
11

0.
20

0.
23

0.
21

0.
63

0.
64

0.
64

0.
61

0.
25

0.
15

0.
13

0.
18

20
0.

10
0.

15
0.

21
0.

21
1.

12
1.

09
0.

88
0.

68
-0

.2
2

-0
.2

4
-0

.0
8

0.
11

0.
14

0.
24

0.
26

0.
25

0.
62

0.
63

0.
62

0.
58

0.
24

0.
13

0.
11

0.
17

40
0.

18
0.

26
0.

31
0.

33
1.

02
0.

96
0.

76
0.

58
-0

.2
0

-0
.2

2
-0

.0
7

0.
09

0.
24

0.
37

0.
39

0.
39

0.
56

0.
54

0.
53

0.
48

0.
20

0.
09

0.
08

0.
14

h
C
A
? t
+
h
�
E
t
C
A
? t
+
h

1
0.

00
0.

00
0.

00
0.

00
3.

34
3.

24
3.

20
3.

37
-2

.3
4

-2
.2

4
-2

.2
0

-2
.3

7
2

0.
00

0.
00

0.
00

0.
00

3.
50

3.
21

3.
22

3.
36

-2
.5

0
-2

.2
1

-2
.2

2
-2

.3
6

3
0.

00
0.

00
0.

03
0.

02
3.

63
3.

40
3.

17
3.

38
-2

.6
3

-2
.4

0
-2

.2
0

-2
.4

0
4

0.
00

0.
00

0.
03

0.
06

3.
73

3.
56

3.
32

2.
62

-2
.7

3
-2

.5
6

-2
.3

5
-1

.6
8

8
0.

00
0.

01
0.

01
0.

04
3.

79
3.

52
3.

37
3.

31
-2

.7
9

-2
.5

3
-2

.3
7

-2
.3

5
12

0.
00

0.
07

0.
07

0.
03

3.
18

2.
25

1.
30

1.
01

-2
.1

8
-1

.3
3

-0
.3

7
-0

.0
4

16
0.

00
0.

17
0.

19
0.

11
2.

09
0.

89
0.

48
0.

52
-1

.0
9

-0
.0

5
0.

33
0.

36
20

0.
00

0.
23

0.
25

0.
18

1.
13

0.
50

0.
70

0.
51

-0
.1

3
0.

27
0.

05
0.

32
40

0.
00

0.
01

0.
17

0.
26

3.
44

1.
41

0.
50

0.
51

-2
.4

4
-0

.4
2

0.
34

0.
23

A.99



Ta
bl

e
B.

18
C

on
ti

nu
ed

Pa
ne

lB
:C

on
su

m
pt

io
n

A
dj

us
tm

en
tC

oe
ffi

ci
en

ts
se

tt
o

th
ei

r
Es

ti
m

at
ed

V
al

ue
s

(�
c
6=
0

)
�
P t

�
T t

�
P t

,�
T t

�
P t

�
T t

�
P t

,�
T t

h
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
�
c
t
+
h
�
E
t
�
c
t
+
h

�
z
t
+
h
�
E
t
�
z
t
+
h

1
1.

29
1.

19
0.

95
0.

87
1.

39
0.

66
0.

14
0.

16
-1

.6
8

-0
.8

6
-0

.0
9

-0
.0

2
0.

86
0.

73
0.

74
0.

37
1.

80
1.

27
0.

98
0.

34
-1

.6
6

-1
.0

1
-0

.7
2

0.
29

2
1.

29
1.

16
0.

94
0.

91
1.

20
0.

46
0.

08
0.

17
-1

.4
9

-0
.6

2
-0

.0
2

-0
.0

8
0.

95
0.

47
0.

49
0.

27
1.

94
1.

10
0.

94
0.

47
-1

.8
9

-0
.5

7
-0

.4
3

0.
25

3
1.

28
1.

14
0.

93
0.

95
1.

03
0.

37
0.

05
0.

16
-1

.3
1

-0
.5

1
0.

02
-0

.1
1

1.
04

0.
41

0.
37

0.
19

2.
05

1.
12

0.
90

0.
58

-2
.0

9
-0

.5
2

-0
.2

7
0.

23
4

1.
27

1.
13

0.
93

0.
99

0.
89

0.
31

0.
04

0.
14

-1
.1

6
-0

.4
4

0.
03

-0
.1

3
1.

11
0.

41
0.

38
0.

22
2.

13
1.

15
0.

94
0.

62
-2

.2
4

-0
.5

6
-0

.3
2

0.
16

8
1.

19
1.

08
0.

92
1.

04
0.

51
0.

18
0.

02
0.

10
-0

.7
1

-0
.2

6
0.

06
-0

.1
4

1.
29

0.
65

0.
58

0.
38

2.
07

1.
23

0.
88

0.
55

-2
.3

6
-0

.8
7

-0
.4

6
0.

07
12

1.
13

1.
04

0.
92

1.
04

0.
34

0.
12

0.
02

0.
08

-0
.4

6
-0

.1
6

0.
06

-0
.1

2
1.

32
0.

85
0.

75
0.

58
1.

68
1.

00
0.

65
0.

40
-2

.0
0

-0
.8

5
-0

.4
0

0.
03

16
1.

09
1.

02
0.

93
1.

03
0.

24
0.

09
0.

02
0.

07
-0

.3
3

-0
.1

1
0.

06
-0

.0
9

1.
28

0.
92

0.
83

0.
71

1.
29

0.
73

0.
45

0.
29

-1
.5

7
-0

.6
5

-0
.2

8
0.

00
20

1.
06

1.
01

0.
94

1.
01

0.
19

0.
07

0.
02

0.
06

-0
.2

5
-0

.0
8

0.
05

-0
.0

7
1.

22
0.

94
0.

87
0.

80
1.

00
0.

53
0.

32
0.

22
-1

.2
3

-0
.4

7
-0

.1
9

-0
.0

1
40

1.
02

1.
00

0.
97

1.
00

0.
09

0.
04

0.
01

0.
03

-0
.1

1
-0

.0
3

0.
02

-0
.0

3
1.

08
0.

95
0.

93
0.

92
0.

45
0.

22
0.

13
0.

09
-0

.5
3

-0
.1

7
-0

.0
6

-0
.0

1
h

�
a
t
+
h
�
E
t
�
a
t
+
h

�
l t
+
h
�
E
t
�
l t
+
h

1
0.

04
0.

03
0.

03
0.

03
0.

67
0.

77
0.

88
1.

09
0.

29
0.

20
0.

09
-0

.1
3

0.
07

0.
05

0.
05

0.
06

1.
26

1.
11

0.
97

0.
99

-0
.3

3
-0

.1
7

-0
.0

2
-0

.0
4

2
0.

05
0.

04
0.

02
0.

02
0.

68
0.

71
0.

83
0.

97
0.

28
0.

25
0.

14
0.

01
0.

08
0.

05
0.

04
0.

04
1.

22
1.

10
0.

96
0.

98
-0

.2
9

-0
.1

5
0.

00
-0

.0
2

3
0.

05
0.

04
0.

04
0.

03
0.

68
0.

72
0.

76
0.

92
0.

26
0.

24
0.

19
0.

05
0.

08
0.

05
0.

04
0.

03
1.

17
1.

05
0.

95
0.

98
-0

.2
6

-0
.1

0
0.

00
-0

.0
1

4
0.

06
0.

04
0.

06
0.

06
0.

69
0.

73
0.

73
0.

87
0.

25
0.

23
0.

21
0.

07
0.

09
0.

06
0.

06
0.

06
1.

13
1.

01
0.

92
0.

94
-0

.2
2

-0
.0

7
0.

02
0.

00
8

0.
08

0.
08

0.
14

0.
18

0.
70

0.
74

0.
69

0.
84

0.
22

0.
18

0.
17

-0
.0

2
0.

12
0.

12
0.

14
0.

19
0.

97
0.

84
0.

74
0.

79
-0

.1
0

0.
03

0.
12

0.
03

12
0.

11
0.

12
0.

18
0.

24
0.

69
0.

74
0.

69
0.

80
0.

20
0.

15
0.

12
-0

.0
5

0.
15

0.
19

0.
20

0.
28

0.
87

0.
71

0.
64

0.
69

-0
.0

2
0.

10
0.

16
0.

03
16

0.
13

0.
15

0.
21

0.
27

0.
67

0.
73

0.
69

0.
77

0.
19

0.
12

0.
10

-0
.0

4
0.

19
0.

23
0.

25
0.

34
0.

80
0.

65
0.

59
0.

64
0.

01
0.

12
0.

16
0.

02
20

0.
16

0.
18

0.
23

0.
29

0.
65

0.
71

0.
68

0.
74

0.
19

0.
11

0.
09

-0
.0

3
0.

21
0.

27
0.

29
0.

38
0.

76
0.

61
0.

56
0.

60
0.

03
0.

12
0.

15
0.

02
40

0.
27

0.
29

0.
34

0.
39

0.
56

0.
62

0.
60

0.
63

0.
17

0.
09

0.
07

-0
.0

2
0.

34
0.

38
0.

40
0.

49
0.

62
0.

52
0.

48
0.

48
0.

04
0.

10
0.

12
0.

03
h

C
A
? t
+
h
�
E
t
C
A
? t
+
h

1
0.

00
0.

00
0.

00
0.

00
3.

34
3.

24
3.

20
3.

37
-2

.3
4

-2
.2

4
-2

.2
0

-2
.3

7
2

0.
00

0.
00

0.
00

0.
00

3.
50

3.
03

3.
22

3.
35

-2
.5

0
-2

.0
4

-2
.2

2
-2

.3
5

3
0.

00
0.

00
0.

04
0.

03
3.

63
3.

29
2.

92
3.

42
-2

.6
3

-2
.2

9
-1

.9
6

-2
.4

4
4

0.
00

0.
00

0.
04

0.
09

3.
74

3.
54

3.
06

2.
81

-2
.7

4
-2

.5
4

-2
.1

0
-1

.8
9

8
0.

00
0.

01
0.

01
0.

04
3.

75
3.

80
3.

32
2.

86
-2

.7
5

-2
.8

2
-2

.3
3

-1
.9

0
12

0.
00

0.
08

0.
08

0.
05

2.
81

2.
42

1.
38

1.
18

-1
.8

1
-1

.5
0

-0
.4

5
-0

.2
4

16
0.

00
0.

15
0.

18
0.

18
1.

34
0.

74
0.

40
0.

62
-0

.3
4

0.
12

0.
42

0.
20

20
0.

00
0.

15
0.

20
0.

22
0.

70
0.

48
0.

55
0.

61
0.

30
0.

37
0.

25
0.

17
40

0.
00

0.
05

0.
22

0.
56

3.
83

2.
38

0.
35

0.
89

-2
.8

3
-1

.4
3

0.
43

-0
.4

5

N
O

TE
S

fo
r

Ta
bl

e
B.

18
:T

he
ta

bl
e

re
po

rt
s

th
e

fr
ac

ti
on

of
th

e
va

ri
an

ce
in

th
e
h

st
ep

-a
he

ad
fo

re
ca

st
er

ro
r

of
th

e
va

ri
ab

le
lis

te
d

at
th

e
he

ad
of

ea
ch

co
lu

m
n

th
at

is
at

tr
ib

ut
ab

le
to

in
no

va
-

ti
on

s
in

th
e

pe
rm

an
en

ts
ho

ck
,�

P t
th

e
tr

an
si

to
ry

sh
oc

ks
,�

T t
,a

nd
tw

o
ti

m
es

th
e

co
va

ri
an

ce
be

tw
ee

n
�
P t

an
d
�
T t

.T
he

m
ea

su
re

of
co

ns
um

pt
io

n
em

pl
oy

ed
is

to
ta

lc
on

su
m

pt
io

n.
Pa

ne
l

A
re

po
rt

s
re

su
lt

s
im

po
si

ng
th

e
re

st
ri

ct
io

n
th

at
th

e
ad

ju
st

m
en

tc
oe

ffi
ci

en
ts

of
co

ns
um

pt
io

n
ar

e
st

at
is

ti
ca

lly
in

si
gn

ifi
ca

nt
(�

c
=
0

),
w

hi
le

Pa
ne

lB
re

po
rt

s
re

su
lt

s
us

in
g

th
e

es
ti

m
at

ed

ad
ju

st
m

en
t

co
ef

fic
ie

nt
s

of
co

ns
um

pt
io

n
(�

c
6=
0

).
Th

e
id

en
ti

fic
at

io
n

m
et

ho
d

fo
llo

w
s

G
on

za
lo

an
d

N
g

(2
00

1)
,

w
he

re
a

ro
ta

ti
on

fr
om

re
du

ce
d

fo
rm

in
to

pe
rm

an
en

t/
tr

an
si

to
ry

in
no

va
ti

on
s

is
pe

rf
or

m
ed

,i
n

w
hi

ch
sh

oc
ks

ar
e

al
lo

w
ed

to
be

co
rr

el
at

ed
(w

it
h
�
p t
=
�
0 ?
u
t

an
d
�
T t
=
�
0 u
t
).

H
or

iz
on

s
ar

e
in

qu
ar

te
rs

,a
nd

th
e

un
de

rl
yi

ng
V

Eq
C

M
al

lo
w

s
fo

r
lin

ea
r

tr
en

ds
in

th
e

co
in

te
gr

at
in

g
re

la
ti

on
s.

Th
e

sa
m

pl
e

sp
an

s
th

e
fir

st
qu

ar
te

r
of

19
73

to
th

e
fo

ur
th

qu
ar

te
r

of
20

04
.

A.100



Ta
bl

e
B.

19
:V

ar
ia

nc
e

D
ec

om
po

si
ti

on
(O

rt
ho

go
na

li
ze

d
Sh

oc
ks

)–
Id

en
ti

fic
at

io
n

fo
ll

ow
in

g
K

in
g

et
al

.(
19

91
);

M
el

la
nd

er
et

al
.(

19
92

):
19

73
-

20
04

w
it

h
Li

ne
ar

Tr
en

ds
Pa

ne
lA

:C
on

su
m

pt
io

n
A

dj
us

tm
en

tC
oe

ffi
ci

en
ts

se
tt

o
Z

er
o

(�
c
=
0

)
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
�
c t
+
h
�
E
t
�
c t
+
h

�
z t
+
h
�
E
t
�
z t
+
h

�
a
t+
h
�
E
t
�
a
t+
h

h
�
P t

�
T t

�
P t

�
T t

�
P t

1
1.

00
0

1.
00

0
1.

00
0

1.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

30
2

0.
44

3
0.

45
8

0.
40

2
0.

69
8

0.
55

7
0.

54
2

0.
59

8
0.

04
4

0.
05

0
0.

03
9

0.
02

5
2

1.
00

0
0.

98
5

0.
98

2
0.

98
5

0.
00

0
0.

01
5

0.
01

8
0.

01
5

0.
33

4
0.

35
6

0.
37

8
0.

29
7

0.
66

6
0.

64
4

0.
62

2
0.

70
3

0.
04

8
0.

06
1

0.
03

8
0.

01
9

3
1.

00
0

0.
98

2
0.

95
6

0.
94

8
0.

00
0

0.
01

8
0.

04
4

0.
05

2
0.

36
6

0.
33

4
0.

33
1

0.
22

1
0.

63
4

0.
66

6
0.

66
9

0.
77

9
0.

05
3

0.
06

1
0.

05
6

0.
02

5
4

1.
00

0
0.

98
1

0.
94

7
0.

91
7

0.
00

0
0.

01
9

0.
05

3
0.

08
3

0.
39

7
0.

33
6

0.
33

7
0.

23
3

0.
60

3
0.

66
4

0.
66

3
0.

76
7

0.
05

7
0.

06
5

0.
07

6
0.

04
8

8
1.

00
0

0.
98

5
0.

94
8

0.
89

3
0.

00
0

0.
01

5
0.

05
2

0.
10

7
0.

50
6

0.
46

1
0.

45
8

0.
33

1
0.

49
4

0.
53

9
0.

54
2

0.
66

9
0.

07
6

0.
09

6
0.

14
7

0.
12

6
12

1.
00

0
0.

98
8

0.
95

9
0.

91
0

0.
00

0
0.

01
2

0.
04

1
0.

09
0

0.
58

8
0.

60
2

0.
58

9
0.

47
1

0.
41

2
0.

39
8

0.
41

1
0.

52
9

0.
09

6
0.

13
2

0.
19

0
0.

17
8

16
1.

00
0

0.
99

1
0.

96
8

0.
92

9
0.

00
0

0.
00

9
0.

03
2

0.
07

1
0.

64
9

0.
70

0
0.

68
8

0.
58

6
0.

35
1

0.
30

0
0.

31
2

0.
41

4
0.

11
5

0.
16

3
0.

21
8

0.
21

0
20

1.
00

0
0.

99
3

0.
97

4
0.

94
3

0.
00

0
0.

00
7

0.
02

6
0.

05
7

0.
69

4
0.

76
4

0.
75

5
0.

67
1

0.
30

6
0.

23
6

0.
24

5
0.

32
9

0.
13

5
0.

18
9

0.
23

8
0.

23
0

40
1.

00
0

0.
99

6
0.

98
6

0.
97

3
0.

00
0

0.
00

4
0.

01
4

0.
02

7
0.

81
7

0.
88

7
0.

88
9

0.
85

5
0.

18
3

0.
11

3
0.

11
1

0.
14

5
0.

21
8

0.
29

1
0.

33
5

0.
34

4
�
a
t+
h
�
E
t
�
a
t+
h

�
l t
+
h
�
E
t
�
l t
+
h

C
A
? t+
h
�
E
t
C
A
? t+
h

h
�
T t

�
P t

�
T t

�
P t

�
T t

1
0.

95
6

0.
95

0
0.

96
1

0.
97

5
0.

06
0

0.
07

1
0.

06
3

0.
04

9
0.

94
0

0.
92

9
0.

93
7

0.
95

1
0.

00
2

0.
00

2
0.

00
0

0.
00

0
0.

99
8

0.
99

8
1.

00
0

1.
00

0
2

0.
95

2
0.

93
9

0.
96

2
0.

98
1

0.
06

5
0.

07
3

0.
05

6
0.

03
7

0.
93

5
0.

92
7

0.
94

4
0.

96
3

0.
00

2
0.

00
2

0.
00

1
0.

00
0

0.
99

8
0.

99
6

0.
99

9
1.

00
0

3
0.

94
7

0.
93

9
0.

94
4

0.
97

5
0.

07
0

0.
07

1
0.

05
9

0.
03

3
0.

93
0

0.
92

9
0.

94
1

0.
96

7
0.

00
2

0.
00

2
0.

01
3

0.
01

2
0.

99
8

0.
99

5
0.

98
7

0.
98

8
4

0.
94

3
0.

93
5

0.
92

4
0.

95
2

0.
07

6
0.

07
6

0.
07

3
0.

04
9

0.
92

4
0.

92
4

0.
92

7
0.

95
1

0.
00

2
0.

00
2

0.
01

3
0.

01
3

0.
99

8
0.

99
4

0.
98

7
0.

98
7

8
0.

92
4

0.
90

4
0.

85
3

0.
87

4
0.

10
0

0.
13

0
0.

14
7

0.
12

8
0.

90
0

0.
87

0
0.

85
3

0.
87

2
0.

00
2

0.
00

2
0.

01
5

0.
01

4
0.

99
8

0.
99

4
0.

98
5

0.
98

6
12

0.
90

4
0.

86
8

0.
81

0
0.

82
2

0.
12

6
0.

19
4

0.
21

3
0.

19
3

0.
87

4
0.

80
6

0.
78

7
0.

80
7

0.
00

2
0.

00
2

0.
01

7
0.

01
7

0.
99

8
0.

99
4

0.
98

3
0.

98
3

16
0.

88
5

0.
83

7
0.

78
2

0.
79

0
0.

15
3

0.
24

7
0.

26
5

0.
24

5
0.

84
7

0.
75

3
0.

73
5

0.
75

5
0.

00
2

0.
00

2
0.

01
8

0.
01

8
0.

99
8

0.
99

4
0.

98
2

0.
98

2
20

0.
86

5
0.

81
1

0.
76

2
0.

77
0

0.
17

9
0.

28
9

0.
30

4
0.

28
6

0.
82

1
0.

71
1

0.
69

6
0.

71
4

0.
00

2
0.

00
2

0.
01

8
0.

01
8

0.
99

8
0.

99
4

0.
98

2
0.

98
2

40
0.

78
2

0.
70

9
0.

66
5

0.
65

6
0.

29
1

0.
41

4
0.

42
2

0.
41

9
0.

70
9

0.
58

6
0.

57
8

0.
58

1
0.

00
2

0.
00

2
0.

01
8

0.
01

8
0.

99
8

0.
99

3
0.

98
2

0.
98

2

A.101



Ta
bl

e
B.

19
C

on
ti

nu
ed

Pa
ne

lB
:C

on
su

m
pt

io
n

A
dj

us
tm

en
tC

oe
ffi

ci
en

ts
se

tt
o

th
ei

r
Es

ti
m

at
ed

V
al

ue
s

(�
c
6=
0

)
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
�
c t
+
h
�
E
t
�
c t
+
h

�
z t
+
h
�
E
t
�
z t
+
h

�
a
t+
h
�
E
t
�
a
t+
h

h
�
P t

�
T t

�
P t

�
T t

�
P t

1
0.

63
5

0.
78

9
0.

88
5

0.
83

2
0.

36
5

0.
21

1
0.

11
5

0.
16

8
0.

41
6

0.
48

9
0.

58
3

0.
62

6
0.

58
4

0.
51

1
0.

41
7

0.
37

4
0.

33
6

0.
31

7
0.

24
8

0.
18

0
2

0.
69

2
0.

85
7

0.
93

5
0.

86
9

0.
30

8
0.

14
3

0.
06

5
0.

13
1

0.
42

8
0.

46
0

0.
54

7
0.

54
4

0.
57

2
0.

54
0

0.
45

3
0.

45
6

0.
35

0
0.

33
2

0.
25

1
0.

18
3

3
0.

74
0

0.
88

7
0.

95
7

0.
90

5
0.

26
0

0.
11

3
0.

04
3

0.
09

5
0.

44
1

0.
44

3
0.

52
1

0.
47

4
0.

55
9

0.
55

7
0.

47
9

0.
52

6
0.

36
5

0.
33

5
0.

28
2

0.
20

4
4

0.
77

9
0.

90
7

0.
96

7
0.

92
7

0.
22

1
0.

09
3

0.
03

3
0.

07
3

0.
45

6
0.

44
4

0.
52

9
0.

53
3

0.
54

4
0.

55
6

0.
47

1
0.

46
7

0.
37

9
0.

34
5

0.
31

4
0.

24
7

8
0.

87
4

0.
94

7
0.

97
9

0.
95

3
0.

12
6

0.
05

3
0.

02
1

0.
04

7
0.

52
5

0.
52

2
0.

62
8

0.
66

4
0.

47
5

0.
47

8
0.

37
2

0.
33

6
0.

42
9

0.
40

2
0.

40
9

0.
36

1
12

0.
91

8
0.

96
4

0.
98

4
0.

96
3

0.
08

2
0.

03
6

0.
01

6
0.

03
7

0.
59

9
0.

62
8

0.
72

5
0.

77
4

0.
40

1
0.

37
2

0.
27

5
0.

22
6

0.
46

8
0.

45
0

0.
45

4
0.

41
7

16
0.

94
1

0.
97

3
0.

98
7

0.
97

1
0.

05
9

0.
02

7
0.

01
3

0.
02

9
0.

66
6

0.
71

5
0.

79
7

0.
83

9
0.

33
4

0.
28

5
0.

20
3

0.
16

1
0.

49
8

0.
48

2
0.

47
7

0.
44

0
20

0.
95

5
0.

97
9

0.
98

9
0.

97
6

0.
04

5
0.

02
1

0.
01

1
0.

02
4

0.
72

1
0.

77
8

0.
84

5
0.

87
8

0.
27

9
0.

22
2

0.
15

5
0.

12
2

0.
52

0
0.

50
4

0.
49

0
0.

44
8

40
0.

97
9

0.
98

9
0.

99
4

0.
98

6
0.

02
1

0.
01

1
0.

00
6

0.
01

4
0.

85
7

0.
89

9
0.

93
0

0.
94

3
0.

14
3

0.
10

1
0.

07
0

0.
05

7
0.

59
1

0.
57

0
0.

54
8

0.
50

6
�
a
t+
h
�
E
t
�
a
t+
h

�
l t
+
h
�
E
t
�
l t
+
h

C
A
? t+
h
�
E
t
C
A
? t+
h

h
�
T t

�
P t

�
T t

�
P t

�
T t

1
0.

66
4

0.
68

3
0.

75
2

0.
82

0
0.

05
7

0.
10

9
0.

18
6

0.
29

1
0.

94
3

0.
89

1
0.

81
4

0.
70

9
0.

37
7

0.
37

7
0.

07
3

0.
00

1
0.

62
3

0.
76

3
0.

92
7

0.
99

9
2

0.
65

0
0.

66
8

0.
74

9
0.

81
7

0.
06

5
0.

11
5

0.
18

0
0.

27
5

0.
93

5
0.

88
5

0.
82

0
0.

72
5

0.
37

4
0.

37
4

0.
07

0
0.

00
1

0.
62

6
0.

76
9

0.
93

0
0.

99
9

3
0.

63
5

0.
66

5
0.

71
8

0.
79

6
0.

07
5

0.
11

9
0.

18
3

0.
26

2
0.

92
5

0.
88

1
0.

81
7

0.
73

8
0.

37
2

0.
37

2
0.

07
2

0.
00

8
0.

62
8

0.
76

7
0.

92
8

0.
99

2
4

0.
62

1
0.

65
5

0.
68

6
0.

75
3

0.
08

6
0.

13
0

0.
20

4
0.

28
6

0.
91

4
0.

87
0

0.
79

6
0.

71
4

0.
37

1
0.

37
1

0.
07

3
0.

01
3

0.
62

9
0.

76
6

0.
92

7
0.

98
7

8
0.

57
1

0.
59

8
0.

59
1

0.
63

9
0.

13
7

0.
21

5
0.

31
4

0.
39

9
0.

86
3

0.
78

5
0.

68
6

0.
60

1
0.

37
0

0.
37

0
0.

08
1

0.
01

9
0.

63
0

0.
76

2
0.

91
9

0.
98

1
12

0.
53

2
0.

55
0

0.
54

6
0.

58
3

0.
19

5
0.

30
6

0.
39

7
0.

47
1

0.
80

5
0.

69
4

0.
60

3
0.

52
9

0.
37

0
0.

37
0

0.
08

6
0.

02
5

0.
63

0
0.

76
2

0.
91

4
0.

97
5

16
0.

50
2

0.
51

8
0.

52
3

0.
56

0
0.

25
0

0.
37

7
0.

45
2

0.
51

6
0.

75
0

0.
62

3
0.

54
8

0.
48

4
0.

37
0

0.
37

0
0.

08
6

0.
02

6
0.

63
0

0.
76

2
0.

91
4

0.
97

4
20

0.
48

0
0.

49
6

0.
51

0
0.

55
2

0.
29

7
0.

42
6

0.
48

6
0.

54
4

0.
70

3
0.

57
4

0.
51

4
0.

45
6

0.
37

0
0.

37
0

0.
08

6
0.

02
6

0.
63

0
0.

76
2

0.
91

4
0.

97
4

40
0.

40
9

0.
43

0
0.

45
2

0.
49

4
0.

44
3

0.
53

7
0.

56
8

0.
61

2
0.

55
7

0.
46

3
0.

43
2

0.
38

8
0.

37
0

0.
37

0
0.

08
7

0.
02

9
0.

63
0

0.
76

2
0.

91
3

0.
97

1

N
O

TE
S

fo
r

Ta
bl

e
B.

19
:

Th
e

ta
bl

e
re

po
rt

s
th

e
fr

ac
ti

on
of

th
e

va
ri

an
ce

in
th

e
h

st
ep

-a
he

ad
fo

re
ca

st
er

ro
r

of
th

e
va

ri
ab

le
lis

te
d

at
th

e
he

ad
of

ea
ch

co
lu

m
n

th
at

is
at

tr
ib

ut
ab

le

to
in

no
va

ti
on

s
in

th
e

pe
rm

an
en

t
sh

oc
k,
�
P t

an
d

th
e

tr
an

si
to

ry
sh

oc
ks

,
�
T t

,
us

in
g

di
ff

er
en

t
nu

m
be

r
of

la
gs

in
th

e
VA

R
,a

nd
to

ta
l

co
ns

um
pt

io
n.

Pa
ne

l
A

re
po

rt
s

re
su

lt
s

im
-

po
si

ng
th

e
re

st
ri

ct
io

n
th

at
th

e
ad

ju
st

m
en

t
co

ef
fic

ie
nt

s
of

co
ns

um
pt

io
n

ar
e

st
at

is
ti

ca
lly

in
si

gn
ifi

ca
nt

(�
c
=
0

),
w

hi
le

Pa
ne

l
B

re
po

rt
s

re
su

lt
s

us
in

g
th

e
es

ti
m

at
ed

ad
ju

st
m

en
t

co
ef

fic
ie

nt
s

of
co

ns
um

pt
io

n
(�

c
6=
0

).
Th

e
id

en
ti

fic
at

io
n

m
et

ho
d

fo
llo

w
s

K
in

g
et

al
.(

19
91

)
as

ex
te

nd
ed

in
M

el
la

nd
er

et
al

.(
19

92
),

w
he

re
th

e
ro

ta
ti

on
fr

om
re

du
ce

d
fo

rm
in

to

pe
rm

an
en

t/
tr

an
si

to
ry

in
no

va
ti

on
s

an
d

th
e

or
th

og
on

al
iz

at
io

n
of

th
e

sh
oc

ks
is

ac
hi

ev
ed

in
on

e
st

ep
(l

et
ti

ng
�
p t
=
�
0 ?
u
t

an
d
�
T t
=
�
0 


�
1
u
t
).

H
or

iz
on

s
ar

e
in

qu
ar

te
rs

,a
nd

th
e

un
de

rl
yi

ng
V

Eq
C

M
al

lo
w

s
fo

r
lin

ea
r

tr
en

ds
in

th
e

co
in

te
gr

at
in

g
re

la
ti

on
s.

T
he

sa
m

pl
e

sp
an

s
th

e
fir

st
qu

ar
te

r
of

19
73

to
th

e
fo

ur
th

qu
ar

te
r

of
20

04
.

A.102



Ta
bl

e
B.

20
:

V
ar

ia
nc

e
D

ec
om

po
si

ti
on

(O
rt

ho
go

na
li

ze
d

Sh
oc

ks
)

–
R

ob
us

tn
es

s
in

cl
ud

in
g

R
et

ur
n

D
if

fe
re

nt
ia

l,
an

d
To

ta
l

C
on

su
m

pt
io

n
in

th
e

A
na

ly
si

s
an

d
Id

en
ti

fic
at

io
n

fo
ll

ow
in

g
G

on
za

lo
an

d
N

g
(2

00
1)

:1
97

3-
20

04
w

it
h

Li
ne

ar
Tr

en
ds

in
th

e
C

oi
nt

eg
ra

ti
ng

R
el

at
io

ns
Pa

ne
lA

:C
on

su
m

pt
io

n
A

dj
us

tm
en

tC
oe

ffi
ci

en
ts

se
tt

o
Z

er
o

(�
c
=
0

)
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
�
c t
+
h
�
E
t�
c t
+
h

�
z t
+
h
�
E
t�
z t
+
h

h
�
P t

�
T t

�
P t

�
T t

1
1.

00
0

1.
00

0
1.

00
0

1.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

27
2

0.
41

1
0.

44
2

0.
38

8
0.

72
8

0.
58

9
0.

55
8

0.
61

2
2

1.
00

0
0.

98
4

0.
98

0
0.

98
2

0.
00

0
0.

01
6

0.
02

0
0.

01
8

0.
28

4
0.

33
5

0.
38

1
0.

29
4

0.
71

6
0.

66
5

0.
61

9
0.

70
6

3
1.

00
0

0.
98

1
0.

95
3

0.
94

7
0.

00
0

0.
01

9
0.

04
7

0.
05

3
0.

31
1

0.
32

1
0.

34
9

0.
22

5
0.

68
9

0.
67

9
0.

65
1

0.
77

5
4

1.
00

0
0.

97
9

0.
94

7
0.

92
6

0.
00

0
0.

02
1

0.
05

3
0.

07
4

0.
34

2
0.

32
8

0.
35

7
0.

23
7

0.
65

8
0.

67
2

0.
64

3
0.

76
3

8
1.

00
0

0.
98

3
0.

93
9

0.
88

9
0.

00
0

0.
01

7
0.

06
1

0.
11

1
0.

45
8

0.
46

5
0.

48
4

0.
33

7
0.

54
2

0.
53

5
0.

51
6

0.
66

3
12

1.
00

0
0.

98
7

0.
95

1
0.

90
4

0.
00

0
0.

01
3

0.
04

9
0.

09
6

0.
55

0
0.

61
1

0.
61

7
0.

48
3

0.
45

0
0.

38
9

0.
38

3
0.

51
7

16
1.

00
0

0.
99

0
0.

96
2

0.
92

4
0.

00
0

0.
01

0
0.

03
8

0.
07

6
0.

61
8

0.
70

9
0.

71
3

0.
59

8
0.

38
2

0.
29

1
0.

28
7

0.
40

2
20

1.
00

0
0.

99
2

0.
96

9
0.

93
9

0.
00

0
0.

00
8

0.
03

1
0.

06
1

0.
67

0
0.

77
3

0.
77

7
0.

68
2

0.
33

0
0.

22
7

0.
22

3
0.

31
8

40
1.

00
0

0.
99

6
0.

98
4

0.
97

1
0.

00
0

0.
00

4
0.

01
6

0.
02

9
0.

80
4

0.
89

3
0.

89
9

0.
86

0
0.

19
6

0.
10

7
0.

10
1

0.
14

0
�
a
t+
h
�
E
t�
a
t+
h

�
l t
+
h
�
E
t�
l t
+
h

h
�
P t

�
T t

�
P t

�
T t

1
0.

04
1

0.
05

5
0.

04
1

0.
03

3
0.

95
9

0.
94

5
0.

95
9

0.
96

7
0.

05
8

0.
07

4
0.

07
3

0.
06

1
0.

94
2

0.
92

6
0.

92
7

0.
93

9
2

0.
04

4
0.

07
7

0.
05

4
0.

03
6

0.
95

6
0.

92
3

0.
94

6
0.

96
4

0.
06

3
0.

07
9

0.
06

9
0.

04
7

0.
93

7
0.

92
1

0.
93

1
0.

95
3

3
0.

04
8

0.
08

0
0.

08
2

0.
05

2
0.

95
2

0.
92

0
0.

91
8

0.
94

8
0.

06
9

0.
07

9
0.

07
4

0.
04

4
0.

93
1

0.
92

1
0.

92
6

0.
95

6
4

0.
05

2
0.

08
7

0.
10

5
0.

07
7

0.
94

8
0.

91
3

0.
89

5
0.

92
3

0.
07

5
0.

08
7

0.
08

8
0.

06
2

0.
92

5
0.

91
3

0.
91

2
0.

93
8

8
0.

06
9

0.
12

9
0.

19
1

0.
16

3
0.

93
1

0.
87

1
0.

80
9

0.
83

7
0.

10
0

0.
14

9
0.

16
8

0.
15

1
0.

90
0

0.
85

1
0.

83
2

0.
84

9
12

0.
08

8
0.

17
2

0.
24

8
0.

22
1

0.
91

2
0.

82
8

0.
75

2
0.

77
9

0.
12

7
0.

22
1

0.
24

3
0.

22
1

0.
87

3
0.

77
9

0.
75

7
0.

77
9

16
0.

10
7

0.
20

7
0.

28
3

0.
25

8
0.

89
3

0.
79

3
0.

71
7

0.
74

2
0.

15
4

0.
27

9
0.

30
2

0.
27

8
0.

84
6

0.
72

1
0.

69
8

0.
72

2
20

0.
12

6
0.

23
4

0.
30

7
0.

28
1

0.
87

4
0.

76
6

0.
69

3
0.

71
9

0.
18

0
0.

32
3

0.
34

6
0.

32
2

0.
82

0
0.

67
7

0.
65

4
0.

67
8

40
0.

21
0

0.
33

4
0.

39
9

0.
39

0
0.

79
0

0.
66

6
0.

60
1

0.
61

0
0.

29
1

0.
44

6
0.

46
3

0.
45

6
0.

70
9

0.
55

4
0.

53
7

0.
54

4

A.103



Ta
bl

e
B.

20
C

on
ti

nu
ed

Pa
ne

lA
:C

on
su

m
pt

io
n

A
dj

us
tm

en
tC

oe
ffi

ci
en

ts
se

tt
o

Z
er

o
(�
c
=
0

)
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
C
A
? t+
h
�
E
tC
A
? t+
h

� ra t+h
�
rl t
+
h

� �E
t

� ra t+h
�
rl t
+
h

�
h

�
P t

�
T t

�
P t

�
T t

1
0.

00
2

0.
00

2
0.

00
0

0.
00

0
0.

99
8

0.
99

8
1.

00
0

1.
00

0
0.

01
8

0.
00

2
0.

00
2

0.
00

4
0.

98
2

0.
99

8
0.

99
8

0.
99

6
2

0.
00

2
0.

00
2

0.
00

8
0.

00
6

0.
99

8
0.

99
0

0.
99

2
0.

99
4

0.
01

8
0.

01
2

0.
01

0
0.

01
8

0.
98

2
0.

98
8

0.
99

0
0.

98
2

3
0.

00
2

0.
00

2
0.

02
1

0.
01

9
0.

99
8

0.
99

0
0.

97
9

0.
98

1
0.

01
7

0.
01

1
0.

00
8

0.
01

5
0.

98
3

0.
98

9
0.

99
2

0.
98

5
4

0.
00

2
0.

00
2

0.
02

1
0.

01
8

0.
99

8
0.

98
9

0.
97

9
0.

98
2

0.
01

7
0.

01
1

0.
00

9
0.

01
5

0.
98

3
0.

98
9

0.
99

1
0.

98
5

8
0.

00
2

0.
00

2
0.

02
3

0.
02

0
0.

99
8

0.
98

8
0.

97
7

0.
98

0
0.

01
7

0.
01

8
0.

01
7

0.
03

5
0.

98
3

0.
98

2
0.

98
3

0.
96

5
12

0.
00

2
0.

00
2

0.
02

6
0.

02
4

0.
99

8
0.

98
7

0.
97

4
0.

97
6

0.
01

7
0.

01
9

0.
02

0
0.

04
2

0.
98

3
0.

98
1

0.
98

0
0.

95
8

16
0.

00
2

0.
00

2
0.

02
6

0.
02

5
0.

99
8

0.
98

7
0.

97
4

0.
97

5
0.

01
7

0.
01

9
0.

02
1

0.
04

7
0.

98
3

0.
98

1
0.

97
9

0.
95

3
20

0.
00

2
0.

00
2

0.
02

6
0.

02
5

0.
99

8
0.

98
7

0.
97

4
0.

97
5

0.
01

7
0.

01
9

0.
02

1
0.

04
9

0.
98

3
0.

98
1

0.
97

9
0.

95
1

40
0.

00
2

0.
00

2
0.

02
6

0.
02

6
0.

99
8

0.
98

7
0.

97
4

0.
97

4
0.

01
7

0.
01

9
0.

02
1

0.
05

0
0.

98
3

0.
98

1
0.

97
9

0.
95

0
Pa

ne
lB

:C
on

su
m

pt
io

n
A

dj
us

tm
en

tC
oe

ffi
ci

en
ts

se
tt

o
th

ei
r

Es
ti

m
at

ed
V

al
ue

s
(�
c
6=
0

)
�
c t
+
h
�
E
t�
c t
+
h

�
z t
+
h
�
E
t�
z t
+
h

h
�
P t

�
T t

�
P t

�
T t

1
0.

56
4

0.
80

1
0.

94
0

0.
87

1
0.

43
6

0.
19

9
0.

06
0

0.
12

9
0.

37
1

0.
46

9
0.

52
3

0.
56

6
0.

62
9

0.
53

1
0.

47
7

0.
43

4
2

0.
63

9
0.

86
4

0.
95

7
0.

89
4

0.
36

1
0.

13
6

0.
04

3
0.

10
6

0.
38

2
0.

46
0

0.
49

6
0.

49
5

0.
61

8
0.

54
0

0.
50

4
0.

50
5

3
0.

69
6

0.
88

5
0.

95
8

0.
91

1
0.

30
4

0.
11

5
0.

04
2

0.
08

9
0.

39
7

0.
44

8
0.

48
2

0.
44

0
0.

60
3

0.
55

2
0.

51
8

0.
56

0
4

0.
74

2
0.

90
6

0.
96

8
0.

93
2

0.
25

8
0.

09
4

0.
03

2
0.

06
8

0.
41

3
0.

44
8

0.
48

6
0.

48
2

0.
58

7
0.

55
2

0.
51

4
0.

51
8

8
0.

85
4

0.
94

9
0.

97
6

0.
94

6
0.

14
6

0.
05

1
0.

02
4

0.
05

4
0.

48
9

0.
52

9
0.

60
1

0.
61

6
0.

51
1

0.
47

1
0.

39
9

0.
38

4
12

0.
90

6
0.

96
5

0.
98

0
0.

95
5

0.
09

4
0.

03
5

0.
02

0
0.

04
5

0.
57

1
0.

63
3

0.
71

0
0.

73
9

0.
42

9
0.

36
7

0.
29

0
0.

26
1

16
0.

93
3

0.
97

4
0.

98
4

0.
96

5
0.

06
7

0.
02

6
0.

01
6

0.
03

5
0.

64
4

0.
72

0
0.

78
8

0.
81

4
0.

35
6

0.
28

0
0.

21
2

0.
18

6
20

0.
94

9
0.

97
9

0.
98

7
0.

97
1

0.
05

1
0.

02
1

0.
01

3
0.

02
9

0.
70

4
0.

78
2

0.
83

8
0.

85
8

0.
29

6
0.

21
8

0.
16

2
0.

14
2

40
0.

97
7

0.
98

9
0.

99
3

0.
98

4
0.

02
3

0.
01

1
0.

00
7

0.
01

6
0.

85
0

0.
90

0
0.

92
7

0.
93

5
0.

15
0

0.
10

0
0.

07
3

0.
06

5

A.104



Ta
bl

e
B.

20
C

on
ti

nu
ed

Pa
ne

lB
:C

on
su

m
pt

io
n

A
dj

us
tm

en
tC

oe
ffi

ci
en

ts
se

tt
o

th
ei

r
Es

ti
m

at
ed

V
al

ue
s

(�
c
6=
0

)
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
�
a
t+
h
�
E
t�
a
t+
h

�
l t
+
h
�
E
t�
l t
+
h

h
�
P t

�
T t

�
P t

�
T t

1
0.

34
5

0.
30

0
0.

17
5

0.
13

2
0.

65
5

0.
70

0
0.

82
5

0.
86

8
0.

05
1

0.
11

0
0.

17
4

0.
26

6
0.

94
9

0.
89

0
0.

82
6

0.
73

4
2

0.
36

2
0.

33
6

0.
20

1
0.

15
1

0.
63

8
0.

66
4

0.
79

9
0.

84
9

0.
06

0
0.

12
0

0.
17

2
0.

24
6

0.
94

0
0.

88
0

0.
82

8
0.

75
4

3
0.

37
7

0.
33

7
0.

23
8

0.
17

6
0.

62
3

0.
66

3
0.

76
2

0.
82

4
0.

07
0

0.
12

5
0.

17
8

0.
23

5
0.

93
0

0.
87

5
0.

82
2

0.
76

5
4

0.
39

2
0.

34
7

0.
26

4
0.

20
7

0.
60

8
0.

65
3

0.
73

6
0.

79
3

0.
08

1
0.

13
8

0.
19

7
0.

25
6

0.
91

9
0.

86
2

0.
80

3
0.

74
4

8
0.

44
2

0.
40

7
0.

36
1

0.
30

5
0.

55
8

0.
59

3
0.

63
9

0.
69

5
0.

13
3

0.
22

1
0.

29
8

0.
35

8
0.

86
7

0.
77

9
0.

70
2

0.
64

2
12

0.
48

2
0.

45
5

0.
41

4
0.

36
1

0.
51

8
0.

54
5

0.
58

6
0.

63
9

0.
19

1
0.

31
1

0.
38

1
0.

42
8

0.
80

9
0.

68
9

0.
61

9
0.

57
2

16
0.

51
1

0.
48

6
0.

44
2

0.
38

9
0.

48
9

0.
51

4
0.

55
8

0.
61

1
0.

24
7

0.
38

1
0.

43
7

0.
47

6
0.

75
3

0.
61

9
0.

56
3

0.
52

4
20

0.
53

3
0.

50
8

0.
45

9
0.

40
1

0.
46

7
0.

49
2

0.
54

1
0.

59
9

0.
29

5
0.

43
0

0.
47

4
0.

50
8

0.
70

5
0.

57
0

0.
52

6
0.

49
2

40
0.

60
2

0.
57

2
0.

52
5

0.
47

1
0.

39
8

0.
42

8
0.

47
5

0.
52

9
0.

44
1

0.
53

8
0.

56
3

0.
58

7
0.

55
9

0.
46

2
0.

43
7

0.
41

3
C
A
? t+
h
�
E
tC
A
? t+
h

� ra t+h
�
rl t
+
h

� �E
t

� ra t+h
�
rl t
+
h

�
h

�
P t

�
T t

�
P t

�
T t

1
0.

40
1

0.
40

1
0.

02
3

0.
00

2
0.

59
9

0.
79

5
0.

97
7

0.
99

8
0.

01
6

0.
00

6
0.

00
0

0.
00

2
0.

98
4

0.
99

4
1.

00
0

0.
99

8
2

0.
39

6
0.

39
6

0.
02

6
0.

01
0

0.
60

4
0.

80
1

0.
97

4
0.

99
0

0.
01

9
0.

00
9

0.
00

5
0.

01
1

0.
98

1
0.

99
1

0.
99

5
0.

98
9

3
0.

39
5

0.
39

5
0.

03
3

0.
01

9
0.

60
5

0.
80

2
0.

96
7

0.
98

1
0.

02
2

0.
00

8
0.

00
4

0.
01

0
0.

97
8

0.
99

2
0.

99
6

0.
99

0
4

0.
39

4
0.

39
4

0.
03

3
0.

01
8

0.
60

6
0.

80
2

0.
96

7
0.

98
2

0.
02

3
0.

00
9

0.
00

5
0.

02
0

0.
97

7
0.

99
1

0.
99

5
0.

98
0

8
0.

39
3

0.
39

3
0.

04
0

0.
02

4
0.

60
7

0.
79

8
0.

96
0

0.
97

6
0.

02
5

0.
01

0
0.

00
7

0.
02

8
0.

97
5

0.
99

0
0.

99
3

0.
97

2
12

0.
39

3
0.

39
3

0.
04

4
0.

02
9

0.
60

7
0.

79
7

0.
95

6
0.

97
1

0.
02

5
0.

01
1

0.
00

9
0.

03
1

0.
97

5
0.

98
9

0.
99

1
0.

96
9

16
0.

39
3

0.
39

3
0.

04
5

0.
03

0
0.

60
7

0.
79

7
0.

95
5

0.
97

0
0.

02
5

0.
01

1
0.

01
0

0.
03

2
0.

97
5

0.
98

9
0.

99
0

0.
96

8
20

0.
39

3
0.

39
3

0.
04

5
0.

03
0

0.
60

7
0.

79
7

0.
95

5
0.

97
0

0.
02

5
0.

01
1

0.
01

0
0.

03
3

0.
97

5
0.

98
9

0.
99

0
0.

96
7

40
0.

39
3

0.
39

3
0.

04
6

0.
03

1
0.

60
7

0.
79

7
0.

95
4

0.
96

9
0.

02
5

0.
01

1
0.

01
0

0.
03

3
0.

97
5

0.
98

9
0.

99
0

0.
96

7

N
O

TE
S

fo
r

Ta
bl

e
B.

20
:T

he
un

de
rl

yi
ng

V
Eq

C
M

al
lo

w
s

fo
r

lin
ea

r
tr

en
ds

in
th

e
co

in
te

gr
at

in
g

re
la

ti
on

s,
bu

tn
ot

in
th

e
re

tu
rn

di
ff

er
en

ti
al

.S
ee

al
so

no
te

s
fo

r
Ta

bl
e

B.
18

.

A.105



Ta
bl

e
B.

21
:

V
ar

ia
nc

e
D

ec
om

po
si

ti
on

(O
rt

ho
go

na
li

ze
d

Sh
oc

ks
)

–
R

ob
us

tn
es

s
in

cl
ud

in
g

R
et

ur
n

D
if

fe
re

nt
ia

l,
an

d
To

ta
l

C
on

su
m

pt
io

n
in

th
e

A
na

ly
si

s
an

d
Id

en
ti

fic
at

io
n

fo
ll

ow
in

g
K

in
g

et
al

.(
19

91
);

M
el

la
nd

er
et

al
.(

19
92

):
19

73
-2

00
4

w
it

h
Li

ne
ar

Tr
en

ds
in

th
e

C
oi

nt
eg

ra
ti

ng
R

el
at

io
ns

Pa
ne

lA
:C

on
su

m
pt

io
n

A
dj

us
tm

en
tC

oe
ffi

ci
en

ts
se

tt
o

Z
er

o
(�
c
=
0

)
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
�
c t
+
h
�
E
t�
c t
+
h

�
z t
+
h
�
E
t�
z t
+
h

h
�
P t

�
T t

�
P t

�
T t

1
1.

00
0

1.
00

0
1.

00
0

1.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

27
2

0.
41

1
0.

44
2

0.
38

8
0.

72
8

0.
58

9
0.

55
8

0.
61

2
2

1.
00

0
0.

98
4

0.
98

0
0.

98
2

0.
00

0
0.

01
6

0.
02

0
0.

01
8

0.
28

4
0.

33
5

0.
38

1
0.

29
4

0.
71

6
0.

66
5

0.
61

9
0.

70
6

3
1.

00
0

0.
98

1
0.

95
3

0.
94

7
0.

00
0

0.
01

9
0.

04
7

0.
05

3
0.

31
1

0.
32

1
0.

34
9

0.
22

5
0.

68
9

0.
67

9
0.

65
1

0.
77

5
4

1.
00

0
0.

97
9

0.
94

7
0.

92
6

0.
00

0
0.

02
1

0.
05

3
0.

07
4

0.
34

2
0.

32
8

0.
35

7
0.

23
7

0.
65

8
0.

67
2

0.
64

3
0.

76
3

8
1.

00
0

0.
98

3
0.

93
9

0.
88

9
0.

00
0

0.
01

7
0.

06
1

0.
11

1
0.

45
8

0.
46

5
0.

48
4

0.
33

7
0.

54
2

0.
53

5
0.

51
6

0.
66

3
12

1.
00

0
0.

98
7

0.
95

1
0.

90
4

0.
00

0
0.

01
3

0.
04

9
0.

09
6

0.
55

0
0.

61
1

0.
61

7
0.

48
3

0.
45

0
0.

38
9

0.
38

3
0.

51
7

16
1.

00
0

0.
99

0
0.

96
2

0.
92

4
0.

00
0

0.
01

0
0.

03
8

0.
07

6
0.

61
8

0.
70

9
0.

71
3

0.
59

8
0.

38
2

0.
29

1
0.

28
7

0.
40

2
20

1.
00

0
0.

99
2

0.
96

9
0.

93
9

0.
00

0
0.

00
8

0.
03

1
0.

06
1

0.
67

0
0.

77
3

0.
77

7
0.

68
2

0.
33

0
0.

22
7

0.
22

3
0.

31
8

40
1.

00
0

0.
99

6
0.

98
4

0.
97

1
0.

00
0

0.
00

4
0.

01
6

0.
02

9
0.

80
4

0.
89

3
0.

89
9

0.
86

0
0.

19
6

0.
10

7
0.

10
1

0.
14

0
�
a
t+
h
�
E
t�
a
t+
h

�
l t
+
h
�
E
t�
l t
+
h

h
�
P t

�
T t

�
P t

�
T t

1
0.

04
1

0.
05

5
0.

04
1

0.
03

3
0.

95
9

0.
94

5
0.

95
9

0.
96

7
0.

05
8

0.
07

4
0.

07
3

0.
06

1
0.

94
2

0.
92

6
0.

92
7

0.
93

9
2

0.
04

4
0.

07
7

0.
05

4
0.

03
6

0.
95

6
0.

92
3

0.
94

6
0.

96
4

0.
06

3
0.

07
9

0.
06

9
0.

04
7

0.
93

7
0.

92
1

0.
93

1
0.

95
3

3
0.

04
8

0.
08

0
0.

08
2

0.
05

2
0.

95
2

0.
92

0
0.

91
8

0.
94

8
0.

06
9

0.
07

9
0.

07
4

0.
04

4
0.

93
1

0.
92

1
0.

92
6

0.
95

6
4

0.
05

2
0.

08
7

0.
10

5
0.

07
7

0.
94

8
0.

91
3

0.
89

5
0.

92
3

0.
07

5
0.

08
7

0.
08

8
0.

06
2

0.
92

5
0.

91
3

0.
91

2
0.

93
8

8
0.

06
9

0.
12

9
0.

19
1

0.
16

3
0.

93
1

0.
87

1
0.

80
9

0.
83

7
0.

10
0

0.
14

9
0.

16
8

0.
15

1
0.

90
0

0.
85

1
0.

83
2

0.
84

9
12

0.
08

8
0.

17
2

0.
24

8
0.

22
1

0.
91

2
0.

82
8

0.
75

2
0.

77
9

0.
12

7
0.

22
1

0.
24

3
0.

22
1

0.
87

3
0.

77
9

0.
75

7
0.

77
9

16
0.

10
7

0.
20

7
0.

28
3

0.
25

8
0.

89
3

0.
79

3
0.

71
7

0.
74

2
0.

15
4

0.
27

9
0.

30
2

0.
27

8
0.

84
6

0.
72

1
0.

69
8

0.
72

2
20

0.
12

6
0.

23
4

0.
30

7
0.

28
1

0.
87

4
0.

76
6

0.
69

3
0.

71
9

0.
18

0
0.

32
3

0.
34

6
0.

32
2

0.
82

0
0.

67
7

0.
65

4
0.

67
8

40
0.

21
0

0.
33

4
0.

39
9

0.
39

0
0.

79
0

0.
66

6
0.

60
1

0.
61

0
0.

29
1

0.
44

6
0.

46
3

0.
45

6
0.

70
9

0.
55

4
0.

53
7

0.
54

4

A.106



Ta
bl

e
B.

21
C

on
ti

nu
ed

Pa
ne

lA
:C

on
su

m
pt

io
n

A
dj

us
tm

en
tC

oe
ffi

ci
en

ts
se

tt
o

Z
er

o
(�
c
=
0

)
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
C
A
? t+
h
�
E
tC
A
? t+
h

� ra t+h
�
rl t
+
h

� �E
t

� ra t+h
�
rl t
+
h

�
h

�
P t

�
T t

�
P t

�
T t

1
0.

00
2

0.
00

2
0.

00
0

0.
00

0
0.

99
8

0.
99

8
1.

00
0

1.
00

0
0.

01
8

0.
00

2
0.

00
2

0.
00

4
0.

98
2

0.
99

8
0.

99
8

0.
99

6
2

0.
00

2
0.

00
2

0.
00

8
0.

00
6

0.
99

8
0.

99
0

0.
99

2
0.

99
4

0.
01

8
0.

01
2

0.
01

0
0.

01
8

0.
98

2
0.

98
8

0.
99

0
0.

98
2

3
0.

00
2

0.
00

2
0.

02
1

0.
01

9
0.

99
8

0.
98

9
0.

97
9

0.
98

1
0.

01
7

0.
01

1
0.

00
8

0.
01

5
0.

98
3

0.
98

9
0.

99
2

0.
98

5
4

0.
00

2
0.

00
2

0.
02

1
0.

01
9

0.
99

8
0.

98
9

0.
97

9
0.

98
1

0.
01

7
0.

01
1

0.
00

9
0.

01
5

0.
98

3
0.

98
9

0.
99

1
0.

98
5

8
0.

00
2

0.
00

2
0.

02
3

0.
02

1
0.

99
8

0.
98

7
0.

97
7

0.
97

9
0.

01
7

0.
01

8
0.

01
7

0.
03

5
0.

98
3

0.
98

2
0.

98
3

0.
96

5
12

0.
00

2
0.

00
2

0.
02

6
0.

02
5

0.
99

8
0.

98
7

0.
97

4
0.

97
5

0.
01

7
0.

01
9

0.
02

0
0.

04
2

0.
98

3
0.

98
1

0.
98

0
0.

95
8

16
0.

00
2

0.
00

2
0.

02
7

0.
02

6
0.

99
8

0.
98

7
0.

97
3

0.
97

4
0.

01
7

0.
01

9
0.

02
1

0.
04

7
0.

98
3

0.
98

1
0.

97
9

0.
95

3
20

0.
00

2
0.

00
2

0.
02

7
0.

02
6

0.
99

8
0.

98
7

0.
97

3
0.

97
4

0.
01

7
0.

01
9

0.
02

1
0.

04
9

0.
98

3
0.

98
1

0.
97

9
0.

95
1

40
0.

00
2

0.
00

2
0.

02
7

0.
02

6
0.

99
8

0.
98

7
0.

97
3

0.
97

4
0.

01
7

0.
01

9
0.

02
1

0.
05

0
0.

98
3

0.
98

1
0.

97
9

0.
95

0
Pa

ne
lB

:C
on

su
m

pt
io

n
A

dj
us

tm
en

tC
oe

ffi
ci

en
ts

se
tt

o
th

ei
r

Es
ti

m
at

ed
V

al
ue

s
(�
c
6=
0

)
�
c t
+
h
�
E
t�
c t
+
h

�
z t
+
h
�
E
t�
z t
+
h

h
�
P t

�
T t

�
P t

�
T t

1
0.

56
4

0.
80

1
0.

94
0

0.
87

1
0.

43
6

0.
19

9
0.

06
0

0.
12

9
0.

37
1

0.
46

9
0.

52
3

0.
56

6
0.

62
9

0.
53

1
0.

47
7

0.
43

4
2

0.
63

9
0.

86
4

0.
95

7
0.

89
4

0.
36

1
0.

13
6

0.
04

3
0.

10
6

0.
38

2
0.

46
0

0.
49

6
0.

49
5

0.
61

8
0.

54
0

0.
50

4
0.

50
5

3
0.

69
6

0.
88

5
0.

95
8

0.
91

1
0.

30
4

0.
11

5
0.

04
2

0.
08

9
0.

39
7

0.
44

8
0.

48
2

0.
44

0
0.

60
3

0.
55

2
0.

51
8

0.
56

0
4

0.
74

2
0.

90
6

0.
96

8
0.

93
2

0.
25

8
0.

09
4

0.
03

2
0.

06
8

0.
41

3
0.

44
8

0.
48

6
0.

48
2

0.
58

7
0.

55
2

0.
51

4
0.

51
8

8
0.

85
4

0.
94

9
0.

97
6

0.
94

6
0.

14
6

0.
05

1
0.

02
4

0.
05

4
0.

48
9

0.
52

9
0.

60
1

0.
61

6
0.

51
1

0.
47

1
0.

39
9

0.
38

4
12

0.
90

6
0.

96
5

0.
98

0
0.

95
5

0.
09

4
0.

03
5

0.
02

0
0.

04
5

0.
57

1
0.

63
3

0.
71

0
0.

73
9

0.
42

9
0.

36
7

0.
29

0
0.

26
1

16
0.

93
3

0.
97

4
0.

98
4

0.
96

5
0.

06
7

0.
02

6
0.

01
6

0.
03

5
0.

64
4

0.
72

0
0.

78
8

0.
81

4
0.

35
6

0.
28

0
0.

21
2

0.
18

6
20

0.
94

9
0.

97
9

0.
98

7
0.

97
1

0.
05

1
0.

02
1

0.
01

3
0.

02
9

0.
70

4
0.

78
2

0.
83

8
0.

85
8

0.
29

6
0.

21
8

0.
16

2
0.

14
2

40
0.

97
7

0.
98

9
0.

99
3

0.
98

4
0.

02
3

0.
01

1
0.

00
7

0.
01

6
0.

85
0

0.
90

0
0.

92
7

0.
93

5
0.

15
0

0.
10

0
0.

07
3

0.
06

5

A.107



Ta
bl

e
B.

21
C

on
ti

nu
ed

Pa
ne

lB
:C

on
su

m
pt

io
n

A
dj

us
tm

en
tC

oe
ffi

ci
en

ts
se

tt
o

th
ei

r
Es

ti
m

at
ed

V
al

ue
s

(�
c
6=
0

)
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
k=

1
k=

2
k=

3
k=

4
�
a
t+
h
�
E
t�
a
t+
h

�
l t
+
h
�
E
t�
l t
+
h

h
�
P t

�
T t

�
P t

�
T t

1
0.

34
5

0.
30

0
0.

17
5

0.
13

2
0.

65
5

0.
70

0
0.

82
5

0.
86

8
0.

05
1

0.
11

0
0.

17
4

0.
26

6
0.

94
9

0.
89

0
0.

82
6

0.
73

4
2

0.
36

2
0.

33
6

0.
20

1
0.

15
1

0.
63

8
0.

66
4

0.
79

9
0.

84
9

0.
06

0
0.

12
0

0.
17

2
0.

24
6

0.
94

0
0.

88
0

0.
82

8
0.

75
4

3
0.

37
7

0.
33

7
0.

23
8

0.
17

6
0.

62
3

0.
66

3
0.

76
2

0.
82

4
0.

07
0

0.
12

5
0.

17
8

0.
23

5
0.

93
0

0.
87

5
0.

82
2

0.
76

5
4

0.
39

2
0.

34
7

0.
26

4
0.

20
7

0.
60

8
0.

65
3

0.
73

6
0.

79
3

0.
08

1
0.

13
8

0.
19

7
0.

25
6

0.
91

9
0.

86
2

0.
80

3
0.

74
4

8
0.

44
2

0.
40

7
0.

36
1

0.
30

5
0.

55
8

0.
59

3
0.

63
9

0.
69

5
0.

13
3

0.
22

1
0.

29
8

0.
35

8
0.

86
7

0.
77

9
0.

70
2

0.
64

2
12

0.
48

2
0.

45
5

0.
41

4
0.

36
1

0.
51

8
0.

54
5

0.
58

6
0.

63
9

0.
19

1
0.

31
1

0.
38

1
0.

42
8

0.
80

9
0.

68
9

0.
61

9
0.

57
2

16
0.

51
1

0.
48

6
0.

44
2

0.
38

9
0.

48
9

0.
51

4
0.

55
8

0.
61

1
0.

24
7

0.
38

1
0.

43
7

0.
47

6
0.

75
3

0.
61

9
0.

56
3

0.
52

4
20

0.
53

3
0.

50
8

0.
45

9
0.

40
1

0.
46

7
0.

49
2

0.
54

1
0.

59
9

0.
29

5
0.

43
0

0.
47

4
0.

50
8

0.
70

5
0.

57
0

0.
52

6
0.

49
2

40
0.

60
2

0.
57

2
0.

52
5

0.
47

1
0.

39
8

0.
42

8
0.

47
5

0.
52

9
0.

44
1

0.
53

8
0.

56
3

0.
58

7
0.

55
9

0.
46

2
0.

43
7

0.
41

3
C
A
? t+
h
�
E
tC
A
? t+
h

� ra t+h
�
rl t
+
h

� �E
t

� ra t+h
�
rl t
+
h

�
h

�
P t

�
T t

�
P t

�
T t

1
0.

40
9

0.
40

9
0.

02
4

0.
00

2
0.

59
1

0.
79

0
0.

97
6

0.
99

8
0.

01
6

0.
00

6
0.

00
0

0.
00

2
0.

98
4

0.
99

4
1.

00
0

0.
99

8
2

0.
40

4
0.

40
4

0.
02

7
0.

01
0

0.
59

6
0.

79
6

0.
97

3
0.

99
0

0.
01

9
0.

00
9

0.
00

5
0.

01
1

0.
98

1
0.

99
1

0.
99

5
0.

98
9

3
0.

40
2

0.
40

2
0.

03
3

0.
01

9
0.

59
8

0.
79

8
0.

96
7

0.
98

1
0.

02
2

0.
00

8
0.

00
4

0.
01

0
0.

97
8

0.
99

2
0.

99
6

0.
99

0
4

0.
40

1
0.

40
1

0.
03

4
0.

01
9

0.
59

9
0.

79
7

0.
96

6
0.

98
1

0.
02

3
0.

00
9

0.
00

5
0.

02
0

0.
97

7
0.

99
1

0.
99

5
0.

98
0

8
0.

40
0

0.
40

0
0.

04
1

0.
02

5
0.

60
0

0.
79

3
0.

95
9

0.
97

5
0.

02
5

0.
01

0
0.

00
7

0.
02

8
0.

97
5

0.
99

0
0.

99
3

0.
97

2
12

0.
40

1
0.

40
1

0.
04

6
0.

02
9

0.
59

9
0.

79
2

0.
95

4
0.

97
1

0.
02

5
0.

01
1

0.
00

9
0.

03
1

0.
97

5
0.

98
9

0.
99

1
0.

96
9

16
0.

40
0

0.
40

0
0.

04
6

0.
03

0
0.

60
0

0.
79

2
0.

95
4

0.
97

0
0.

02
5

0.
01

1
0.

01
0

0.
03

2
0.

97
5

0.
98

9
0.

99
0

0.
96

8
20

0.
40

0
0.

40
0

0.
04

6
0.

03
0

0.
60

0
0.

79
2

0.
95

4
0.

97
0

0.
02

5
0.

01
1

0.
01

0
0.

03
3

0.
97

5
0.

98
9

0.
99

0
0.

96
7

40
0.

40
0

0.
40

0
0.

04
7

0.
03

2
0.

60
0

0.
79

2
0.

95
3

0.
96

8
0.

02
5

0.
01

1
0.

01
0

0.
03

3
0.

97
5

0.
98

9
0.

99
0

0.
96

7

N
O

TE
S

fo
r

Ta
bl

e
B.

21
:T

he
un

de
rl

yi
ng

V
Eq

C
M

al
lo

w
s

fo
r

lin
ea

r
tr

en
ds

in
th

e
co

in
te

gr
at

in
g

re
la

ti
on

s,
bu

tn
ot

in
th

e
re

tu
rn

di
ff

er
en

ti
al

.S
ee

al
so

no
te

s
fo

r
Ta

bl
e

B.
19

.

A.108



Table B.22: Relative Standrd Deviations of the Approximation Error
�
"gCA=�flow �

"gCA=�gCA
� = 0:99 32.510 43.310
� = 0:98 32.023 42.730
� = 0:97 23.199 30.951
� = 0:96 17.701 23.606

NOTES for Table B.22: The table reports the relative standard deviations of the ‘flow’ term 1
�d
�ẑt+1 � �ĉt+1 +�

1� 1
�d

�
rt+1 and the approximation error "CAt+1 � gCAt+1 � 1

�d
�ẑt+1 + �ĉt+1 �

�
1� 1

�d

�
rt+1 � 1

�Z	
gCAt relative

to gCAt, for different values of the ‘discount factor’, �. The sample spans the first quarter of 1973 to the fourth quarter
of 2004.
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Table B.23: Long-Horizon Regressions (Approximate Current Account Expression and Lagged
Endogenous Variables) – Sample:1973-2004

Panel A:
PH
h=1�ct+h regressed on

Horizon H �ct �zt �at �lt gCAt �R2

1 0.261 0.039 0.003 0.002 -0.024 0.081
[t-stat] [2.671] [1.119] [0.221] [0.121] [-0.884]

2 0.391 0.023 0.008 0.027 -0.046 0.092
[t-stat] [2.465] [0.465] [0.412] [0.874] [-0.910]

3 0.694 0.055 0.019 0.030 -0.073 0.181
[t-stat] [3.736] [0.842] [0.849] [0.653] [-0.972]

4 0.760 0.053 0.023 0.063 -0.107 0.187
[t-stat] [3.267] [0.696] [0.915] [1.226] [-1.095]

8 1.021 -0.119 0.014 0.120 -0.024 0.102
[t-stat] [1.917] [-0.910] [0.283] [1.425] [-0.147]

12 0.540 -0.087 0.009 0.176 0.121 0.045
[t-stat] [0.910] [-0.560] [0.167] [1.900] [0.449]

16 -0.285 0.020 0.017 0.180 0.024 0.003
[t-stat] [-0.395] [0.097] [0.351] [1.999] [0.071]

Panel B:
PH
h=1�zt+h regressed on

Horizon H �ct �zt �at �lt gCAt �R2

1 -0.512 -0.082 0.081 -0.008 -0.268 0.158
[t-stat] [-1.844] [-0.829] [2.114] [-0.156] [-3.542]

2 -0.601 -0.112 0.062 0.069 -0.433 0.239
[t-stat] [-1.615] [-0.895] [1.741] [1.202] [-3.720]

3 -0.226 0.028 0.010 0.155 -0.585 0.285
[t-stat] [-0.507] [0.260] [0.200] [2.680] [-4.531]

4 -0.206 -0.051 -0.078 0.228 -0.722 0.334
[t-stat] [-0.432] [-0.456] [-1.460] [2.657] [-5.182]

8 0.589 -0.245 0.009 0.121 -0.756 0.305
[t-stat] [1.227] [-1.322] [0.145] [1.311] [-3.599]

12 1.119 -0.268 0.033 0.143 -0.668 0.225
[t-stat] [2.070] [-1.446] [0.463] [1.522] [-2.507]

16 0.517 0.058 0.027 0.129 -0.981 0.200
[t-stat] [0.610] [0.259] [0.368] [1.250] [-2.667]
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Table B.23 Continued
Panel C:

PH
h=1 rt+h regressed on

Horizon H �ct �zt �at �lt gCAt �R2

1 -0.561 2.751 0.178 0.038 -2.295 0.007
[t-stat] [-0.126] [1.747] [0.290] [0.045] [-1.896]

2 -3.624 4.390 0.308 -0.421 -5.602 0.046
[t-stat] [-0.456] [2.057] [0.228] [-0.355] [-3.591]

3 0.712 4.056 0.472 -1.696 -8.090 0.106
[t-stat] [0.074] [2.468] [0.428] [-1.780] [-4.008]

4 6.922 3.857 0.791 -2.294 -9.008 0.129
[t-stat] [0.783] [2.282] [0.756] [-2.023] [-4.407]

8 23.310 3.422 -0.859 -1.027 -9.834 0.126
[t-stat] [2.330] [1.193] [-0.743] [-0.592] [-3.160]

12 20.042 5.101 -1.574 -0.618 -9.431 0.080
[t-stat] [1.261] [1.186] [-1.044] [-0.298] [-1.962]

16 10.047 5.751 -0.893 -1.174 -10.574 0.050
[t-stat] [0.505] [1.084] [-0.444] [-0.478] [-1.619]

Panel D:
PH
h=1(r

a
t+h � rlt+h) regressed on

Horizon H �ct �zt �at �lt gCAt �R2

1 -0.017 0.534 0.010 -0.011 -0.447 -0.004
[t-stat] [-0.018] [1.593] [0.076] [-0.060] [-1.735]

2 -0.777 0.893 0.047 -0.173 -1.115 0.036
[t-stat] [-0.466] [1.967] [0.167] [-0.691] [-3.454]

3 0.096 0.772 0.091 -0.472 -1.591 0.103
[t-stat] [0.049] [2.200] [0.412] [-2.426] [-3.859]

4 1.363 0.743 0.149 -0.618 -1.732 0.121
[t-stat] [0.780] [2.127] [0.738] [-2.459] [-4.142]

8 4.519 0.699 -0.148 -0.400 -1.907 0.109
[t-stat] [2.227] [1.159] [-0.677] [-1.104] [-2.948]

12 4.130 1.043 -0.335 -0.332 -1.830 0.074
[t-stat] [1.280] [1.110] [-1.101] [-0.750] [-1.763]

16 2.262 1.060 -0.229 -0.403 -1.979 0.037
[t-stat] [0.540] [0.902] [-0.567] [-0.793] [-1.423]

NOTES for Table B.23: The table reports output from long-horizon regressions of consumption growth, net out-
put growth, NFA portfolio returns and the return differential on lagged values of consumption growth, net out-
put growth, gross foreign asset and liabilities growth, the approximate expression for the current account: gCAt =
�
�
ct � zt �

�

z;t � 
c;t

��
+ �a

�
at � zt �

�

z;t � 
a;t

��
+ �l

�
lt � zt �

�

z;t � 
l;t

��
+ ((�a + �l) =E[1 + rt])rt. The de-

pendent variables in the h-period regressions are�wt+1+ :::+�wt+h;where w 2
�
c; z; r; ra � rl

�
. For each regression,

the table reports ordinary least squares (OLS) estimates of the regressors, autocorrelation robust t-statistics (using the
Quadratic Spectral Kernel) in square brackets and adjusted R2. Significant coefficients are highlighted in bold. The
sample spans the first quarter of 1973 to the fourth quarter of 2004.
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Table B.24: Long-Horizon Regressions (Approximate Current Account Expression) –
Sample:1973-2004

Horizon H 1 2 3 4 8 12 16

Dependent Variable regressed on gCAtPH
h=1�ct+h -0.014 -0.042 -0.062 -0.099 -0.091 0.060 -0.002
[t-stat] [-0.544] [-0.823] [-0.748] [-0.903] [-0.569] [0.246] [-0.008]
�R2 -0.006 0.0003 0.002 0.007 -0.003 -0.007 -0.009PH

h=1�zt+h -0.290 -0.468 -0.602 -0.787 -0.853 -0.772 -0.988
[t-stat] [-4.144] [-4.800] [-5.230] [-6.170] [-5.082] [-3.206] [-2.991]
�R2 0.114 0.189 0.242 0.309 0.287 0.172 0.199PH

h=1 rt+h -1.556 -4.269 -6.908 -7.999 -9.003 -8.497 -9.177
[t-stat] [-1.422] [-2.928] [-3.603] [-4.118] [-3.075] [-1.860] [-1.595]
�R2 0.008 0.049 0.109 0.120 0.087 0.055 0.057PH

h=1(r
a
t+h � rlt+h) -0.301 -0.833 -1.345 -1.515 -1.695 -1.606 -1.698

[t-stat] [-1.302] [-2.853] [-3.690] [-4.158] [-3.027] [-1.744] [-1.422]
�R2 0.005 0.040 0.096 0.101 0.071 0.043 0.039

NOTES for Table B.24: The table reports output from long-horizon regressions. See also notes for Table B.23 The sample
spans the first quarter of 1973 to the fourth quarter of 2004.
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Table B.25: Correlations of the Permanent Shock with US and EU Growth Rates
�pt with �c 6= 0 �pt with �c = 0

�zt 0.3709 0.3870
[0.2096, 0.5126] [0.2275, 0.5263]

�zEUt 0.0274 0.0467
[-0.1482, 0.2013] [-0.1293, 0.2198]

�ct 0.8528 0.8648
[0.7967, 0.8943] [0.8129, 0.9031]

�ceut 0.0381 0.0709
[-0.1377, 0.2116] [-0.1053, 0.2428]

NOTES for Table B.25: The table reports correlations of the identified permanent shock (which is assumed to be orthog-
onal to the transitory innovations) with the growth rates of net output and consumption for the US and the Euro-Area.
The left column shows the correlations when the adjustment coefficients of consumption are estimated freely, and the
right column when the adjustment coefficients of consumption are set to zero. The sample spans the first quarter of
1973 to the fourth quarter of 2004.
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