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

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 Z;

Nominal Net Output is defined as Z;* = Y — I} — G}, whereas Y;" is the nominal gross do-
mestic product (GDP) and G} is nominal government consumption expenditures & gross invest-
ment (GCEC). When we employ consumption expenditure on nondurable goods and services, the
nominal investment series I} 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 I 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 [CNP160V].

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:

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

e Flow of Debt Assets: Debt Securities, Code: 11178 BLDZEF.../ Flow of Debt Liabilities: Debt
Securities, Code: 11178BNDZE...
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e Flow of FDI Assets: Direct Investment Abroad, Code: 11178BDDZE.../ Flow of Debt Liabili-
ties: Debt Securities, Code: 11178 BNDZF...

e Flow of Other Portfolio Investment Assets: Other Investment Assets, Code: 11178BHDZE.../
Flow of FDI Liabilities: Dir. invest. in rep. econ., N.LLE., Code: 11178 BEDZE...

Quarterly series are obtained as follows. Let S denote the stock of assets of type i at the end of
the year 7, F! denote the yearly flow of assets in category i, and DS. denote the yearly valuation
effect. The total valuation effect on a yearly basis (for the year 7) is calculated as: DS: = SL—S%_ | —

F. Similarly, let S} denote the value at the end of quarter ¢ of assets of type i, and F} denote the
quarterly flow of assets in category i. The quarterly stocks are obtained as:

f1 =St + Fl + (FL /F7) DS
Note that the end of fourth quarter stock Sj, , equals SZ, so that

Fl y+ Fl 3+ Fl,+ Fy,y
F7

Sr =S4 = (Floa+ Fiys + Fip + Fti+1)+5t+< > DS. = F/+S; 1+DS..

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, r;"" and ri’". 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:

an __ ae_ae a,fdi_a,fdi a,d_a,d a,0_a,o
Ty =Wy Ty Fw Ty +w, Ty w

where " denotes the nominal (domestic currency) total return on asset category i (equity, FDI,
debt or other) and w!"’, 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)

Tnt+1 = Yn,t — (Dn - 1) (ynfl,tJrl - yn,t) s (AHl)

where 7,11 is the quarterly holding-period log return on a n-period coupon bond purchased at
time ¢ and sold at time ¢ + 1; y,,; is the bond’s log yield to maturity; and D,, is Macaulay’s duration
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for the coupon bond, given by:
1l (14Y,)"
T+ Y)Y

with Y;, ; denoting the yield. Note that (A.IL.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.Il.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.IL.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..ZE...) 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

E¢ Zz:o RiiriZivi = (L+1) (Le — Ar) + Ey Zi:o Ry 4iCips, (B.L1)

does have to hold for each individual household, in the aggregate, the great ratios C;/ Z;, A:/ Z; and
L:/Z; 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.!

B.I.1 Assumptions and Cointegrating Implications

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

[Atrivi — Livit1] = Vivi — Ciai — Gevi — Livi + (1 4 1) [Aeri — Loy (B.1.2)

where A;; is the (value of the) stock gross assets and £, the (value of the) stock gross liabilities
at the beginning of period t + i, );4; denotes output, C;y; denotes private consumption, G;1; is
government spending on final goods and services, Z;;; investment, and 7,4, is the ex-post real rate
of return earned by the country on its net foreign assets. Defining net outputas Z =) — G — 7, we
may right the above budget constraint as

[Atvit1 — Liit1] = Zigi — Cogi + (L4 1) [Apgpi — Lol - (B.L.3)

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

Apyit1exp (’Ya,t+i+1) — Liyit1exp (’Yl,t+i+1) = Zi+i €xXp (%,Hi) — Chyiexp (’Yc,t+i) +
(14 7e4i) [Avriexp (Yaes) = Leviexp (a4a)] s 1=0,1,.5 Ay, Ly : given (B.L4)

where A, ; is the (purely stochastic part of the) stock gross assets and L;; the (purely stochastic part
of the) stock gross liabilities at the beginning of period ¢ + i, Z;;; denotes (the purely the stochastic
part of) net output, C;; denotes (the purely the stochastic part of) consumption and r;; is the real
rate of return on the N F'A portfolio, which may vary over time. Furthermore, v,,,; denotes the
deterministic trend component of variable w = A, L, Z, C' in period ¢ + i. Note that this trend need
not be linear a linear function of time (e.g. 7, ;1; is not necessarily equal to v,, x (¢ + 7)). In this way,

'In 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

Awt+i =Aln Witi = Aln Wiy, + Af}lw,t—l—i forw € {A, L, Z, C} ,

where A In Wy, are zero mean variables, so E (Aw4;) = Av,,,,; would be the growth rate of each
variable of interest. -

Asin our paper, let 2y s = |[[7_,,; (1 + rj)] , with R;; = 1 denote the discount factor. We will
make use the following assumption:

Assumption B.1 (a) The N F'A portfolio returns ry,; are a stationary processes, with mean E (ry4;) = r
and bounded second moments independent of time.

(b) The growth rates of all the variables, Ay y; for w € {A, L, Z,C}, have means E (Ayy;) = Ay ppi
and have bounded second moments independent of time, around these mean values.

(c) The deterministic trend components vy, ;,, converge asymptotically to the same value

kEIJPoo Yw,t+k = Voo,ts (B.L5)

such that r = E (ry4;) > E (At4) = Ay forw € {A, L, Z, Cc}.?

(d) The transversality condition
Jim By {Retik [Arrri1exD (Vaugns1) = Levivr exp (Yoeqna1)] } = 0, (B.L6)
holds.?

Assumption B.1(a) states that the returns on the NF' A 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 (Awyy;)) the actual growth rates are stationary,
that is Aw;; — E (Aw;4;) 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 vy ¢4i = 7w, be a constant. Under this specification, Awy;; is a zero mean stationary
process: trend-growth rate is zero. Any variable w; = InWW; 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.

“Note 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
Titi = E(reqs) > E (Ayq). However in our data we find no evidence of such changes in the mean. Hence, we continue
to work with r = E (r:4;) as our maintained assumption.

*Note this means that

Jm By {Revr [Avrirs — Lovina]} = 0,

so that the expected present value of net foreign assets goes to zero in the limit.
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2. Let vy 444 = Vo (t +1). Then Ay is a stationary processes with average growth rate being
E (Aw4) = 7, This is a fairly standard specification. Once again, any variable @; = In W,
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, v,,;,;, = 7 (¢t +4). All variables in the model may
still contain stochastic trends, but their deterministic growth rate is the same: E (Aw;;) = 7.

3. Let v,,+4; be some deterministic function of time. In this instance, the average growth rate,
E (Ay4), is allowed to change over time. Different variables @; = In)V;, 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.* 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, Ay, ,;, 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 v, , = 7. 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
(Yair = iy for all t), or if limg 400 vy 1441 = O for w = a,l, Assumption B.1(d) essentially
boils down to the usual transversality condition limy_,o Et{ Ry 141 (At+k+1 — Li+it1)} = 0. Fur-
thermore, if we assume that the differential growth rate of the two variables vanishes in the limit,
e limp—ioo (Varihi1 — Yieske1) = 0, thatis, if in the limit gross assets and liabilities grow at
the same deterministic rate (Avy,, ), 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

“This 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.1.6) requires is that
the return on the N F' A portfolio exceeds the growth rates of gross assets and liabilities in the limit.”

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

o0
Eq Z Rit1iZii exp(V, e44)
=0

= (L+7) [Liexp(Yyy) — Avexp(Ta,)] + B Z Rit4+iCtti €xXP(Ve p44)- (B.L7)
i=0

Here 4,11 = Ywi+i — VYoo denotes the deviation of the deterministic trend component of each
variable, ,, ;,;, from its limiting value, 7, ;.° Let us define ®; = >-2°( Ry +1;Ci1 exp (Y1) and
Uy =320 RiiviZiyiexp (7,44)- Then (B.L7) may be written as

E U, = (1+7) [Liexp(F;) — Avexp(Yq4)] + Ee®y
To proceed, we make the following assumption:

Assumption B.2 (a) The process /W, is stationary, with bounded moments, independent of time, so the
expectation term E (®,/V,) exists and is finite.

(b) The processes Ay exp(7, )/t and Ly exp(¥,,)/V are stationary, and have bounded moments indepen-
dent of time, so the expectation terms E [A; exp(7,,)/ V| and E [Ly exp(%,,)/ ¥, ] exist and are finite.

(c) The processes Zy exp(7, )/ Vi and Cyexp(7,..)/ Py are stationary with bounded moments, so the expec-
tation terms E [Z; exp(7, ;) /Y| and E [Cyexp(7,.;)/®:] 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

. 1\
kETOO <1 ¥ r) [Ass exp (Vg t4n41) — Lss exp (Y 64541 )] =0,

which holds when (1 +7)"* > exp (v, ;4 141) and (1 + 7)™ > exp (7,4 511)-
®Note that by Assumption B.1(c), N, 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 ®; as

o0
Dy = Crexp(7,) + Z Rt 4iCrriexp(Ve, 1)
i=1

= Crexp(Yos) + (1+141) ' O,

S0
D1 = (L4741) (B — Crexp(ey)) »
Diiq Crexp(Yer)
or (; =1+ 741) <1—¢)tC .

Log-linearizing the last expression around E (C; exp(7..;)/®;) we have (see e.g. Campbell and Mankiw,
1989; Campbell et al., 1997):

1
Ay & ke + Ti1 + (1 - p) (ct +Fer — 1) 5 (B.18)
co

where p-g and koo are defined as:

pce =1—exp (E[c + Vet — ¢])
with pogp < 1, and

exp (E [ct + 7o — ¢4])
1 —exp (E [Ct T Ve — ¢t])

1—p
= log (pce) + <Cq’> log (1 — peg) -
Pco

kee = log(1—exp (Ele+7.0—¢4])) + E [ct + Fes — 6]

Making use of the identity A¢,,; = A (ct+1 + ’?C,tﬂ) + (ct + Vet — (ﬁt) — (ct+1 + Vo1 — ¢t+1) in
the LHS of (B.L8), we obtain a difference equation in the log Cy exp (..;) / ®; ratio. Solving forward
and imposing the terminal condition

Jim pCa (cesr + Veprr — Gror) = 0 (B.L9)
we may write
= PceRCP o _
(e + Vet — ¢) =~ 10_‘?% + Zi:l pa (Tei — A (ctri + Verri)) (B.I.10)
PcekCo Y]

= — ( i— A i ; B.I.11
1— pes + Zi:l pos (Ti+ (Ct+i + Verri)) ( )

PcekCo © A
= — ¢ i — Aépyi), B.I112
1= pes + Zi:l poae (Tt Crti) ( )

where the second equality follows from the fact that AY, ;. ; = (Ver1i — Yoot) = (Vettiol = Voot) =
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A7, ;- Note an important implication of this condition. Since we have

Ct eXp(ﬁ/c,t) > <1

=1—exp(E|ct +7., — :1_E<
P ( [ t T Ve ‘th Y20 Ret+iCiyi

to the extent that (ct + Vet — (;St) is a stationary process, the limit term (B.1.9) will go to zero, at least
in expectation (see Campbell ef al., 1997).
In the same vein, we have

Uy = Zyexp(Y,,) + (L +741) " T

and using similar steps, we obtain

N PzuRZY o -
SRR fm > Pz (i = A (24 + Tz g10) (B.L13)
PzuRZ¥ 0o
- ﬁym > Pz (e = A (24 + 72 010) (B.L14)
PzukRZ¥ 0o .
I i — D), B.L15
1— pye + Zi:l Pz (Tt+ Z44) ( )

where kzy and p;g are defined similarly to the above log-linearization parameters, that is:

pzy =1 —exp (E [Zt TVt — lz)t])
and

exp (E [Zt + Vot — ¢t])
1 —exp (E [Zt TVt — @Z’t])

1—p
= log(pzy) + (Z\P> log (1= pzy)-
Pzu

rze = log(1—exp (B [z +7., —¥])) + E [z +7., — )

Now taking logs of ®, /¥, and substituting from (B.1.10) and (B.1.13) we have that (disregarding
linearization constants)

Q

A~ oo ; A~
br — Yy et — 2t — (Yot — Ver) + Z pea (reri — Aéryi) — Zi:l Pzw (Tt — AZiyq)

= =2t~ (Yo —Ver) + Z Pc<1> (rei — Alpys) — Zzl Pizw (Tevi — AZiy)

= =2t~ (Yot — Ver) +&cyt
where ¢, = Yoy ,oic<I> (Tgi — Dégs) — Y iy piZ\I, (re4i — AZpyy) is clearly a stationary process by
Assumption B.1. Then, since by Assumption B.2(a), the process ¢, — 1, is stationary, (log) consump-
tion and (log) net output should be cointegrated with coefficients (1, —1) around some deterministic
trend function, (v, — v4)-

In a similar fashion, since 4; exp (7,,) /¥; and Lyexp (7;,) /¥, are stationary by Assumption
B.2(b), we may express

_ _ _ © o
o~ = ar— 2t~ (Yoo = Tar) = D P (reri = Ddeys)

o . ~
= ar— 2 — (Yot — Vat) — Zi:l Pzw (Te4i — AZiyq)
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and

_ _ _ © o
V=% = =2~ Gu—Tu) =Y Pru (revi — AZiy)
o0

= b=z~ (Vo — ") — Zi:l Py (Peyi — Ddgsi)

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, (v,; — v,;) and
(72 — v1z) 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 ef 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 v, , takes
the form ~y,,; = 7t, that is, all variables share a common deterministic growth rate. Our assumptions
then imply that ¢; — 24, a; — 2 and [; — z; 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.”

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 x; are covariance stationary around some deterministic terms, YDy, there exists
a multivariate Wold representation of the form

+oco
Ax; =YD, +C(L)u, =YD, +» Cju;, (B.1.16)
=0

"Note also that similar results would obtain even if we had assumed that the common growth rate is time-varying.
For instance, letting v,,, = ,, it still holds that ¢; — 2, a; — z: and l; — 2; are stationary variables.
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where C (L) = 3777, C;L’ is a 4 x 4 matrix polynomial in the lag operator, D; denotes all deter-
ministic variables (constants, trends etc.) and Y 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) u; = Z;“:OS C,u;_j, and are not influenced in any way by
the deterministic part, YD;. 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 C; 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.1.2 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 E, ¥y = (14 r¢) [Lyexp(¥,;) — Arexp(,)] + E¢®;. We may then write

1 (1+7¢) [Lt exp(y;.) — At eXp(’Va,t)] By
Et\Ift B Et‘ljt‘

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

E, log (1 (L) [Leexp(Fy,) — Arexp(Ta4)] > ~ By (6 — 1by), (B117)

Wy

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 A;exp (7,,) /¥: and Lyexp (7;,) /¥, ratios (see Campbell and Mankiw, 1989; Campbell et al.,
1997).8 Making use of Assumption B.2(b), we have:

E;l
t 10g U,

log <1 B (1+m) [Lt exp(¥;,) — At exp(fya’t)} )]

<1 (L) [Leexp(Fyy) — Arexp(Ta,4)] )

~FE

P

_ {exp (E [l + 71 — ¥¢]) —exp (E [ar + o — %) (re — B [ry])
1= B[l +rdexp (B [l: + 7, — ¥]) + B[1+rdexp (B [ar + Y40 — V1))

8Note that it is more convenient to write:

(147¢) [Leexp(7;,) — At exp(7,.,)]
v,

= (14 ) [exp(le + 7, — ¥y) — explas + Fo, — ¥y)]
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B E[1 + 7] exp (E [l + 3, — 1)
1—E[1+r]exp (E[ls + 9 — ¢4)) + B[l + reexp (B [ar + Var — ¥4))
)

X ((lt + ’7[7,5 - %) —E [lt + f?l,t - wt]

+ E[1 + r¢] exp (E [at + Vart — ﬂ)t])
1 —E[1 + 7] exp (E [lt Ve — T/’t]) +E[1 +r¢fexp (E [at T Yait — ¢t])

X ((at +Fap = ¥e) —E |at + Tap — ¥4]) (B.L18)

N I R (F1,6) — Arexp (Ya,1)
&l )

vy

n {exp (E [lt TV — wt]) — exp (E [at + Yait — wt])} E [r]
1—E[1+riexp (E [l + 7, — ¢4]) + B[1 + 7] exp (B [ar + 5o — ¢4]) '

n E[1 + r¢] exp (E [lt R 1/’1,])
1 —E[1+r]exp (E[lt + Y — wt]) + E[1 + r¢]exp (E[at + Y — 1/1,5])

1—E[l+rexp (B [lt + 7, — ¢]) + B[l + 7] exp (B [ac + Fop — ¥4])

_ E[1 4 r¢] exp (E [lt Ve — wt])
1—E[1+riexp (E [l + 71, — ¢4]) + B[l + 7] exp (E [as + Fop — ©4])

Ee (le+ 71 — ty)

+ E[1 + r¢] exp (E [at + Vart — T/Jt])
1 — E[1 + 7] exp (E [lt Ve — wt]) +E[1 +rexp (E [at T Yai — ¢t])

Eq (at Yot — @Z’t)

(B.L19)

)

) < B[l + 7] exp (B [ar + Yo — ¥4 ) E|
)
)

Defining

pa=1—E[+rexp (E [l + 7, — ¢y]) +E[L + 7] exp (B [ar + 54, — ¥4]) , (B.1.20)
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we can rewrite (B.1.19) as

E; log

(1 B (1 +7¢)(Ltexp (’_Yl,t) — Agexp (’_Ya,t)>>
Uy

1 1
RKig+|(1—— | =7/
‘ < pd> B[+,

[(1 B 1> B E[1 + r]exp (E [at +Yar — ¢t]) (lt 4 ’7[,1:) i
Pd Pd
N (1 B 1) N E[l +rexp (B [l + 7, — ¥4)) (ar +7ay) — (1 _ 1) B, (B.I.21)
Pd Pd Pd
where

{exp (B [l + 31 — ¥]) —oxp (B [ar + Yo — 1) }) E [r]

Ka = log(pd)+< >

(E[l +reexp (B[l + 71, — ¥))

Py ) E [lt Ve — T/’t]

B <E[1 + 7] exp (E [a¢ + Yo — ¥y])

Py ) E [a; + Yait — Py -

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

[(1 B 1) B E[1+r¢exp (E [a; + Yat — ¢t})_ (1 + 1)
Pa Pd ]
n (1_1)+E[1+n]exp(E [l 41 — 1)) (ac +70)
Pd Pd ]
L - : ~E B.122
_< _pd> ”“*( _pd> Barg Bt (@ =), (B.1.22)
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or by defining

—E[1 +rexp (B [ls + 7, — ¢))

P =
Pd
ENl E v, . —
- [(1 - 1) _ B A exp (B far +5u, wt])] , and (B.L.23a)
Pd Pd
b = E[1 + r¢] exp (E [at + Vat — T/Jt])
“ Pd
Ell El|l+7,, —
= [(1 - 1) y Bl rdexp (Bl + 7, wt])] , (B.1.23b)
Pd Pd
we obtain:
(L +71) + pa (ae +7 )—(1—1>E¢ +<1—1> ¥r ~ B¢ (¢ — ;) (B.I1.24)
Pr\bt TVt Pa \Ot T Vart Py tYPt Py E[l—i—rt] t ~ Bt (Pt t)- -1
Notice that
1
1% + Pa + —
Pd
_ <1 ~ 1> CE[L+rdexp (E [ac + Fau — %))
Pd Pd
s <1 B 1) | ElL+rdexp (B [l + 714 —wt])] s
Pd Pd Pd
_ <1_ 1) L1 Eltrdexp (B [ar + 340 — ¢4]) L Bl +rdexp (B[l +50 — ¥4])
Pd Pd Pd Pd
_ 9 <1 B 1) n i B —E[l + 'f’t] exXp (E [lt + ’717,5 - wt]) + E[l + Tt] exXp (E [at + i/a,t - th])
Pd Pd Pd
= 2<1—1>+1— <1—1>
Pd Pd Pd
(-2) %
Pd Pd
1

condition which imposes certain restrictions on the parameters p;, j = [, 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 p; +p, + (1/p4) = 1, to rewrite the approximate expression
of the IBC (B.1.24) as

1 1
o1 (Lt +710) + Pa (@t +ar) — (o1 + pa) Eethy + <1 - Pd> mrt ~Ei (¢ —vy).  (BL25)
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Substituting (B.1.10) and (B.I.13) — and disregarding linearization constants — we obtain

_ _ 1 1
py (I + 71,t) + pg (ar + %,t) + <1 - Pd> mﬁ

— (o1 + pa) E {Zt + Y2t — ZZI Py (rei — A (214 + :)/z,tJri))}
E {Ct + Vet — Zzl pea (Tevi — A (Cori + 75 41))

- (Zt + Vo — Zzl Py (revi — A (24 + %M)))} (B.1.26)

%

or

1 1 _ _ _ _ 1 1
—zt— ¢+ pllt + Pa 0t + (72,15 - fYc,t + plle,t + pafYa,t) + (1 - > o Tt
Pd Pd E[

Pd L+ 7]
! + pily + —i—(l + + )+<1 1>1
= 2 — Ct T Prét T Paat Vet — Py PaY - T
Pd l a P4 z,t ct Ut a la,t Py E[l n Tt]
1 o
~ E; {pd > Pl (revi = Dz = A, 40) =D plow (reyi — Acrys — A%,m)} (B.1.27)
i=1 i=1
= Eq {_ ZPZZ\I/A%H + Z poalctti — Z (PZC<1> - P%w) T4
Pd ;5 i—1 =1 Pd
> e DAY — — Y P AT (B.128)
i=1 Pd i
= Et {— Z pzZ\I,AétJrz + Z ,OzC@AétJri - Z (chwp - pZZ\I,> rt+i} s (B129)
Pa =y i—1 i—1 Pd

where Aty = Awpri + A%y 4 = Awpyi + A7y = Aln Wiy forw = 2, ¢

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

— 1 1 1 1
CA; = —2z — { — — l1—— ) —— B.1.30
¢ Py 2t — Ct + pilt + pgat + <pd7z,t Vet T PV T Pa’Ya,t) + < Pd> B[ + 1] re )

—2—Ct+

p=1=(1/pa)=pa 1 <
B Pd

1 1
1— ) Il + pg (ap — Iy) + ('m —Yer 01V T /ma,t>
Pd Pa

1 1
() e N

°The current account is defined as CA; = 2;,—C; + ¢ (A:—L,) , while our approximate expressions reads

OA, — 2 1 1 1 1
CAt:iZt_CtJr(l_i)lﬁp“ o~k +<1—*> 7rt+(fvz ~ Vet TPV T PaVa )
Pa Pd ( ) 0y ) B[l + 1] Pa it ot 11, ot
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=(1—po— ) 2 — e+ prle + pas + (1= po = 1) Vot = Yer + PVt + PaVart)

1 1
N <1 _ pd> gty (B.132)

=(zt—ct— (Ver = V2t)) +Pa (ot — 26— (Vo = Vo)) + o0 (le = 26 — (Voe — 10))

1 1
() e (439

=—(ce—2— (Vay = 7at)) FPa (@t = 20— (Vo = Var)) + o0 (e = 20— (vap —m0))  (BL34)
1 1
(1)

for which we can define a present value relation, namely

— 1 o= > © 7 1 .
CAy ~ E {_ Z PzuDziyi + Z pPoaActi — Z <Plcq> - PZZ\II> Titi
Pa i1 i=1 i=1 Pd
Y PNVt — — > PruDYa e (B.135)
i=1 Pd i3
~ L i as T i A — [ L
CA ~ E o Z PzuDiiyi + ZPC@ACH—@' - Z Pee = - Pzv | Tevi (- (B.1.36)
d =1 i=1 i=1 d

This expression shows that a CA deficit arises when (i) net output is temporarily low but is ex-
pected to rise in the future; (ii) the returns on the NF A portfolio are expected to increase in the
future (provided plg — (1/p4)pyq > 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.I1.10) and (B.1.13) in (B.1.22) — and
disregarding linearization constants — we find that

1 1 1 1
=y — S —A A —p A )= [1- =) ——, =
Ct pdzt Pibt — Pgat + (%,t pd%,t PiVit Pﬂa,t) ( Pd) B[l + rt]rt

1 1 1 1
— —z — pile — - — — — —(1-— ) =~
C det Pibt — pgat + (%,t pd’Yz,t Pt Pa’Ya,t> ( Pd> B+ rt]rt

Eq {Z pow (Tevi — Acryi — A p44) — iy > P (rivi — Dz — A7z,t+i)} (B.L.37)
i=1 i=1
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o x
:Et{—zpe@ctﬂ £ S PICHES Y RIS
=1

=1 1=1 =1
> .
- Z PCd A'Yc,t+z Z ,OZ\IJA’YZ t+@} (B.1.38)
i=1 Pd 1=
o .
=By {— Z pealceti + Z pZ\IJAZt—H + Z <pcq> pZ\I,) Titi
i=1
=Y PeaDYepri+ — Z P Y, v (B.1.39)
i=1 Pd 3=
o .
= Et {_ Z p6¢Aét+l Z pZ\I/AZt‘i"L + Z <pC¢) pZ\I’> T't+i} . (B,I40)
i=1
In this instance, we may define an approximate expression that resembles the capital account as:
KA ! l + ! Yy Y B1ay
=c— —2— — Pua — =Y, — — —(1-— r L
t t Py t — Prbt — Pa Ot Vet Py Yzt = P11t — PaVant Y E[l T Tt] t

1
z<q+wmy—gm+m+wg(a+vm>—marw»+mu—vm»—mxw—%+«%¢—%g)

1 1
—(1—-—) =— B.1.42
< pd> B[+ (B142)
= (Ct — 2t — (’Yz,t - ’Yc,t)) —Pr (lt — 2 — (’Yz,t - ’Yl,t)) ~ Pa (at — 2t — (’Yz,t - ’Ya,t))
1 1
—(1—-— ) =— B.1.43
< W>Eu+w” (B143)

for which we can also write a present value relation, namely!”

[e.@]
KAy =~ E {— Y ool + Z Pruldziri + Z <Pc<1> pZ\II) Tt

=1

— Z PoaNYeryi + — o Z Py, tﬂ} : (B.1.44)

=1 =1

E, {— > poaAér + Z Pru DN + Z <pcq> pm> rtﬂ} (B.145)

=1

This last expression — symmetrically to the definition of C A, —shows that capital account surpluses
arise when (i) net output is temporarily low and is expected to increase; (ii) returns on the NF A
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

"Observe that this expression may be obtained by multiplying (B.1.27)~(B.1.29) by —1. In this sense KA, = —CA,.
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variables is allowed to grow at a different deterministic time-varying rate, v,, ;, 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 -, , may
be expressed (in—sample) as linear functions of time

Yt = Yw X Ly (B.I1.46)
forw=c,za,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 v,, = 7 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.!?

Under Assumption B.3 we may re-define:

pa =1 —=E[L+r]exp (B[l + 3t — ¢y]) + E[1 + ] exp (E ar + 74t = ¢4])

There is still an issue of whether the approximation error is small or large. We return to this issue below.
126ee Hamilton (1994) for a discussion.

A.19



Py = <1 _ 1) n E[1+rexp (E[l + 7t — %])7 and
Pd
_ < 1) E[l 4 ] exp (E [ar + Y4t — 94])
=1 - Pd

where 7, = v,, — 7, with v being the limiting growth rate. It then follows that (letting v,, = v, — V4,
for w = ¢, a,l to ‘simplify” notation)

I

CA, = ~ + pile + +<1 ++ )t+<1 1) !
t= 2 — e+ ple+ pgar+ v, — v v+ —— ) =T
Pd l ¢ pa t T T pa) E[1+14

- = - 1 1
=— (et — 2zt —t) + pg (ar — 20 — Y t) + py (I — ze — Yt) + <1 - Pd) mm. (B.I1.47)

Hence, the present value relation for 6’71,5, becomes’®

— 1 o= > © 7 1 .
CAt ~ Et {— Z pZZ\I,AZt_H' + Z pzcvq)ACt_H' — Z <,OZC¢ - pIZ‘I,> Tt+i
Pd i i=1 i=1 Pd
o 1 ©
+> poate— — Y Pyev. ) O (B.IL48)
i=1 Pa i
— 1 < <. . < /o 1 .
CAy =~ E {—p > e+ Y poaAéryi— Y <P6<1> - pP%qz) 7“t+z} . (B.I1.49)
d =1 i=1 i=1 d

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

ct—2— (V= VIt =t — 2 — .ty
ar — 2zt — (7, — Vo) t = ap — 2 — 7,4t
=2z — (v, =)t =l — 2 — Y,

and r;

are stationary processes, hence

CAy = — (et — 2 — Feb) + pa (a0 — 2 — Fat) + py (I — 2 — Ft)

+ <1 — P1d> E[11+rt]rt ~ 1(0). (B.IL.50)
It is easy to verify that the parameters (1/p,) , p; and p, 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.I1.49)—(B.I1.50), which essentially is a linear combination of (¢; — z),
(at — 2z), (It — z) and r; and a linear function of time, without further assumptions. Thus, the
parameter restriction that (1/p,) + p; + p, = 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 N F'A portfolio returns and
assuming particular parameter values for p,y. With this parameter value at hand, we can subse-

BNote that AYggi = Yo (E+1) =7 (E+i—1) =1,
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quently determine p, and p; and construct a measure CA,. By making further assumptions about
the value of p-g We can also address issues in the quality of the approximation (B.IL.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)):'

Ey Zi:o RepviZiri = (L41e) (Lr — Ar) + B Zi:o Ryt 4iCri

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(v,; — 7.;), exp(7;; — 7.¢) — 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(y,,) and/or exp(y;;) 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

“In 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 N F' A 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

(Air1 — Lig1] = (L+7re1) (A = Ly + 24— Cy) (B.IIL.51)
NFA41 = (L+rga) NFA+ 2, - C) (B.IIL.52)
= (1 + Tt+1) (Nj:.At + Xt — Mt) (BHI53)

where the last equality follows from the national accounting identity ), = C; + G; + Z; + &; — M,.
Instead, we work with the period budget constraint

N.?'-AtJrl == (1 +Tt)N.7'-At + Zt — Ct.

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

00 o)

Et Zz‘:O Rt,t+z‘Zt+i + Nf.At = Et Zi:() Rmﬂ-CtH,
o) o)

Et Zz’:O Rt7t+iXt+i + NF.A,: == Et Zi:O Rt,t-{—th—Ha

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

To facilitate the comparison between our work and GR, we now reconsider our analyses step
by step, using the accounting identity (B.II1.52)—(B.II1.53). While GR divide (B.I11.53) by "household
wealth’ (in practice, by household net worth), we use net output. Using these alternative variables
for normalization we can write:

Avir = Eevr = Rest/Tognr (A= L +1-G) (B.IIL54)

Ay =L = Bia /T (A = £+ B - M) (B.IIL55)

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:

A1 — Liy1 = Rey1/Twagr (Ae — Lo+ X — My) (B.IIL.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 Q; admit a common, possibly time varying
growth rate: Q; = Qp,. Note that this assumption in our context would amount to positing that the
variables in our system could grow at different rates, i.e. Wy = W; exp('yw,t), so that the ratios CNt,
A; and L, 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 A;/L; = Qap,/Qriy = Q4/Qy is constant in the GR trend economy,
whereas in our context stationarity would require imposing further assumptions.'®

Next the Assumption 3 in GR, that lim; ., y; = 1 and that R, 1 — R, T;11 — I, such that R > T,
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 (Zg, Xt, and [,Nt 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 ¢/ = In(Q;/Q;) for @ € (X, M, A, L),ef” = In(I';/T;) and
7+ = In(R;/R:) 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 £} and the (logs
of the) ratios (Z, .Zt, and Zt 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. ;). However,
they employ low frequency filters to obtain the cyclical components of their series (e.g. £7), thereby
eliminating the common stochastic trends from their empirical analysis. This does not occur in our
analysis since the cyclical components of In(C;), In(A;), and In(L,) 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.I1 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,

Note however that the ratio .A; /L, becomes stationary in our context, but only in the limit.
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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 ¢; — z, a; — 2z and [y — z; 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

G- | %
]

so that permanent and transitory shocks are defined as

using the matrix

!/
= [ 775 ] =Gu = [ a%ut ] with Var(n,) = GQG'.
yp By

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(n,), H. As explained in
Gonzalo and Ng (2001), H™'G achieves a permanent transitory decomposition, with shocks that
are orthogonal. Letting B (L) = C (L) G, B(L) = C (L) G 'H, e; = Gu; and 7, = H ' Guy, the
transformed Wold representation is

Ax; = YD,+C (L) G 'Gu, = YD+B (L)n, = YD,+C (L) G"'HH 'Gu, = YD, + B (L) e,.

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 ef al. (1992). In particular, we define
again the permanent disturbances (permanent shocks) as: nf’= o', u;. Then by requiring that the
permanent and transitory shocks be orthogonal to each other, we can define the transitory shocks
as: nf = o/ u,. Letting

o,
a'Q !
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the transformed (permanent and transitory) shocks are given by!®

0 = n
' nt

/
o\ u,
o' Q

] =Guw (C.1.57)

CXIJ_QO:L (n—r)x(n—r) O(TL—T)XT‘

ith V =
W1 ar (’rlt) Orx(nfr) alﬂ—la rxr

] = GG (C.158)

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™!, and 1, = Guy, the trans-
formed Wold representation is

Ax; = YD+C (L) G 'Gu; = YDy + B (L) n,. (C.L59)

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 ¢ — rl. 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 ¢ — r} 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 ef al. (1992) are summarized in
Table B.5 and Figures A.7 and A.8.

C.I1.2 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

1°Eurther requiring that permanent and transitory shocks are also orthogonal amongst themselves and that they have

unit variance, we can use alternatively

(alﬂflal)_l/z o,

G= (cz'ﬂflou)_l/2 a'Q !
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‘great ratios” in Table B.7 we find that ¢; — z; may indeed be characterized as a trend-stationary
series, in accordance with Assumption B.3, whereas a; — z; and [; — z; 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

17 __jt serves to illustrate that what

the full range of alternatives — this is so for econometric reasons
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 ef 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, r{ — 7!, 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 ef 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

7To 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, a., 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.IL1 The Approximate Current Account Expression, CAy, and the Approximation Errors

In this subsection we discuss how to obtain estimates of the approximate current account expres-
sion, C'A4;, 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

o0 o0
Ee)  ReeriZeri=(L+7m)[Lo— Al +Ee Y~ RiesiCei,

involves two unobservable variables, namely the present value of net output, > ° Ry 14244, and
the present value of consumption, Y .° Ry ++iCi+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.!®

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.l? 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 CA; (or KA)) by assigning a numerical value to p g, which we then
use to quantify py, p,, p;, from the data. Conditional on p;g — and assuming that pqg is roughly
equal — we measure the approximation errors simply by the difference of the two sides of (B.1.36).

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.1.36) 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

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

YA 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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whether C'A, has any predictive power for future values of net output growth, consumption growth
and future N F A portfolio returns.

As a first step, we need an approximate expression for NF A portfolio returns r;. Let w, =
A/ (Ai—Ly) and wyy = L4/ (A—Ly) such that we; = 1 4 wy. Then we may define portfolio returns
as

(L+r) =L +wn) (L +7a) —wie (1+714) (C.IL.60)

Note that (1 + r¢) is increasing in r, ; and decreasing in r; ;. We further assume that E(r,) = E(r;).%°

Hence, an approximate expression for (C.I1.60) around unconditional means is

1+r ~ (14+7r)+(ry—r)
~ (1+7)+Q+w) (rag—7r) —w (re—1)
+ (1 +7) (Wi —wr) — (1 +7) (wie — wy)

re X~ (1 + UJI) Ta7t — wm,t

So all we need is an estimate of w; = E (wy).
This can easily be obtained from our estimated cointegrating relations. Note that

A 1 B 1
e = ALy (A/L) -1 exp(lnAy—InLy) -1 exp[(lnA—InZ)—(InLy —InZ)] -1
1
a €exp ([at — Rt (’Yz,t - ’Ya,t)] - [lt — & (’Yz,t - ’Yl,t)]) -1
1
oexp(far =z = t] = [l — 2 —Yt]) = 1
So

1
w = E wit) = E 7
! (wi) (exp (lae =2t = (Vo = Vo)) = [l =2 = (v = 104)]) — 1)

= (exp (lae — 2z — 7at] 1— [l — 2 —t]) - 1>

which exists as E (exp ([ar — 2t — Y,t] — [lt — 2+ — 7;t])) is the mean of a stationary variable.
Next, consider the parameters

pa = [1—E[L+r]exp (E [l + 7, — 1)) + B[+ ri]exp (E [ar + o0 — ¥4])]
E[l + r¢]exp (E [at + Vot — wt])

p, = (C.IL61)
Pd
P = E[l1+r]expE [lt Ve — wt]
l = - .
Pd

DThis 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

- - - Pzuvkzw < 5
+Var =V = G+ Vor— 2~ Vgt T, Z._l Pzw (Tti — DZyq)
—Pzw =
Pzuwkzy x4 5
= ar— 2t — (Yzp — Vo) + - + Z¢:1 Py (Tt+i — AZiyq)
= PzyRZ¥ © A
= at — 2t — 'Yat + m + Zi:l pZZ\I, (Tt—i-i — Azt—i-i)
and
I+~ — Pzyhzw B NS
t Y=Y = b=z — (Vor— ) 1 + E._l Pzw (i — DZti)
—Pzw v
= Pzuwkzw
= h—z—yt+ Ty + Zl L Py (Tepi — DZiyi).

So once we pin down a value for py, since ryy; and AZ;; are stationary processes, E [a; + Yat — V)
and E [I; +7;; — ¢;] can be readily calculated as

PzuvkZzu -
Ela: — 2z — (720 = Var)] + . + Zl ) pizw (B (reri) — E(AZ))
— A ~
= Elag — 2 — Aat)] + 22X P2V (B ()~ E (M%)
l=pze 1—pze

and

K ~
B[l — 2 — (1o, — )] + PEYZY o _PEY (B () — B (Asy)
1—pze 1-pzg
_ K ~
= Bl -z — ] + P22 LIV (B (r, ) ~ B (A%)) -
1—pze 1-pgy

Since we cannot resort to any type of evidence to estimate p;q = 1 —exp (E [z +7,, — ¥4]), we
set this equal to 0.99. We have also experimented with different values for p,y, concluding that our
results are not sensitive to the value of this parameter. Then, we estimate p,, p, and p; from

_ K ~
py = [1 —E(1+7)exp <E Ul — 2z — 3t] + 222°2Y | _PZY () —E (Azt+i)))
L=pze 1-pzu

_ K ~
+E (1 + T’t> exXp (E [at — Zt — :)/at] + Pzytzy + Pzy (E (rt-l-i) —E (Azt+z))>]
IL—pze 1—-pzy

E (1 +r)exp (E lar — 20 — Yt] + 2% + 7220 (E (regq) — E (A3t+z‘))>

p _ —Pzy
¢ Pd
o “E(1+r)exp (E [l — 20 — Ayt] + BEEELE 4 22V (B (ry ;) — B (Azt+i)))
=
Pd

Based on these estimates, we then obtain an estimate of the time series for CA; in (B.1.34).
What is the magnitude of the approximation errors? Note that having assigned values to p g, py, P,
and p;, there is still one free parameter free in (B.1.36), namely pc4. In order to proceed, we assume
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that pog is roughly equal to p,y. Hence, (B.1.36) now becomes

_ LS i as i as — ( L
CA; =~ Ey {_p Z PruAZiti + Z PzuACtyi — Z (PZ\I/ - pde\I!> 7’t+z‘} : (C.IL.62)

i=1 =1 =1

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

e 1 .. . 1 1 —
8tCJVrAl = CApp1 — — A% + Al — <1 — > rep1 — —CA;.
Pd Pd Pzw
Figure F.1 reports this approximation error (in the third column), together with (demeaned) C'4; and

the (demeaned) “flow term” p—ldAétJrl — Aé41 + (1 - i) re+1. What is apparent from the figure is

that this error terms is quite small relative to both 6’71t and the “flow term”. To get a clearer idea, we
note here that the approximation error is between 43 (when p,g = 0.99) and 23 (when pg = 0.98)
times less volatile than 6’71t and between 33 (when p,y = 0.99) and 17 (when p,y = 0.98) times
less volatile than the term éAétH — Aéq + <1 - é) r+11 — see Table B.22.

A series for the RHS of (B.1.36) 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, ¢ — r{. Table B.24
reports similar results, using only the approximate current account expression CA, (i.e. without
controlling for Ac;, Az, Aa; and Al;), which once again show that consumption growth rate is
unpredictable at all horizons, N F'A 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.IL2 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 NF'A. 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, AN F'A; ;. 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.IL3 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 NF'A 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 CA;, and the empirical approximation error.

Notes: The figure displays time series plots of 6‘71t, the flow term, p%AZA’tJrl + Aéi41 + (1 — i) r¢+1, and the ap-

proximation error, CA; 41 — iAéH_l + Aéii1 + (1 - p—ld) Tia1 — ﬁa\ﬁt, defined for different values of py. 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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the first row let a¢ be equal to their estimated values, whereas figures in the second row are obtained setting a.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.2. Impulse Responses to the Permanent Shock with . # 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 o 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 a. = 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 .. = 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 . # 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 o 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.5. Impulse Responses to the Permanent Shock with . = 0, using ¢ — r! and the
orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders, which also include the return differential, setting cc. = 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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orthogonalization of Gonzalo and Ng (2001).

Notes: Results are based on VARs of different orders, which also include the return differential, employing o estimated
freely, while the orthogonalization follows Gonzalo and Ng (2001). The sample runs form the first quarter of 1973 to the
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Figure A.7. Impulse Responses to the Permanent Shock with . = 0, using ¢ — r! 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 ct = 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 a.. # 0, using ¢ — r! 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 . 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 a. = 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 cc. = 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 a. # 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 o 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 a. = 0, using GR data & the
orthogonalization of King ef al. (1991); Mellander ef 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 ar. = 0. The identification of shocks (orthogonaliza-
tion of permanent and transitory innovations) is similar to that of King ef 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 .. # 0, using GR data & the
orthogonalization of King ef al. (1991); Mellander ef 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 o 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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0, using r{* — r,l:, GR data, and

the orthogonalization of Gonzalo and Ng (2001).

Figure A.13. Impulse Responses to the Permanent Shock with o,

0, while the

orthogonalization follows Gonzalo and Ng (2001). The sample runs form the first quarter of 1952 to the first quarter of 2004.

Notes: Results are based on VARs of different orders, which also include the return differential, setting o
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Figure A.14. Impulse Responses to the Permanent Shock with a.. # 0, using r¢ — 7!, 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 .. = 0, using r¢ — 7!, GR data, and
the orthogonalization of King ef al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders, which also include the return differential, setting . = 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 a.. # 0, using r¢ — 7!, GR data, and
the orthogonalization of King ef al. (1991); Mellander et al. (1992).

Notes: Results are based on VARs of different orders, which also include the return differential, with cx. 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 a. = 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 ac. = 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 . # 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 o 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 a. = 0, using total consumption,
and the orthogonalization of King ef al. (1991); Mellander ef al. (1992).

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

setting a. = 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 . # 0, using total consumption,
and the orthogonalization of King ef al. (1991); Mellander ef al. (1992).

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

and with o 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 a. = 0, using r¢ — 7}, 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 VARSs also include the return differential, setting ac. = 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 a.. # 0, using r¢ — 7}, 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 a,. = 0, using r¢ — 7}, 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 . = 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 a.. # 0, using r¢ — 7!, 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 o estimated freely, while the orthogonalization follows King ef 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)'
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).

T 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
Ho:r n—r | Q(rln) QUrlr+1) [ Q(rln) Qrlr+1) [ Q(rln) Q(rlr+1) | Q(rln) Q(r|r +1)
r=0 4 80516 34378 | 75062 30909 | 71.032  29.042 | 67.073 25583
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 46138 22830 | 44153 20307 | 41991 18512 | 41490  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 23307 14411 | 23846 15279 | 23478  17.193 | 20505  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 4228 4228
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(r|n) denotes the trace statistic, i.e. Q(r|n)

= -T37 1 In(1—- Ai) and Q(r|r + 1) denotes

the maximum eigenvalue statistic i.e. Q(r|r + 1) = —T'In(1 — Ar41) 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)

Tt Ct — 2t at — 2t ly — 2 CVogo CVogs CVogg
PP -4.343 -3.454 -3.181 -3.148 -3.446 -4.032
[p-value] [0.004] [0.049] [0.093]
PP, -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]
KPSS, 0.137 0.050 0.061 0.119 0.146 0.216
KPSSy | 0111 (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 ef al. (1992) when employing nondurables and services consumption. Both test include a constant and
time trend in the estimated equation. In the first (PP; and K PSS1) the bandwidth parameter is set to 8, and in the second
(PP; and KPSS>) 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.63



lozz0l  [ooo0l | [zezol  [oo00]l | [6cz0l  [0000] | [8cz0l  [ooo0l | [zFz0l  [000°0] | [onrea-d -dwy]/[enfea-d -dwAisy]
149201 08C'611 L61°ECT 8TL¥TL 8e8 /Tl (€) MM 389-prepm yutof
[eczol  [ooool | [ozzol  [o0001 | [ztzol o000l | [tzzol  [ooool | [ozzol  [10070] | [onrea-d -dwg]/[onea-d -dwhsy]
v/8°TL 006°€T 97G°¢1 79Tl L6811 (1) AL 1S93-PTepm
[eTTdz] — (962921 — [¥6'z] — [91%°¢2] — [e81'9/] — [s1e35-7]
8L10°0 — 8L10°0 — LLTO0 — LLTO0 — 9.10°0 — Mg —1z =1
[8c¥2]  [o109] | [c082] [10€9] | [4642]  l62T9] | [689°2]  [¥%09] | [Gces]  [8%079] [syess-1]
IZI00  6€FT | ICI0O0  6FFT | ICI00  CHPT | ICI0O0  9THT | STIO0  4TET My — =2lg — 1
l[ev6'0]1  [6¥8°0] | 17601  [1€8°0] | [ec6'01  [zr80]l | [99801 [zz90l | [06£0] [0¥%0] | [onrea-d -dwg]/[ones-d -dwhsy]
9€0°0 S¥0'0 £S0°0 9¢T°0 G650 () AL 1S93-PTepm
[000°¢¥] — [C0Z7¥] — [67€97] — [eeeT¥] — [€20'97] — [sye15-1]
GET0°0 — G100 — G100 — GET0°0 — GET0°0 — g —tz— "M
F¥2¢l  [eve't] | [#219]1 [1607C] | [9069] [90Tcl | [9c19] [eivel | [99%9] [9987] [syess-1]
I€T00  SOT'T | IEI00  HITT | IET00  ITLT | SCIO0  €STT | ITIO0  S89€T 179 — 12" —
66201  [o00°0l | [ezzol  [oo00l | [19z01 [0000] | [6¥201 [000°0l | [T2zol  [00070] | [onrea-d -dwg]/[onfea-d -dwisy]
£89'C¢ 208'6€ £66'9% GsT 08 160°€9 (1) MM 1593-PTepd
[6726] — [¢z101] — [cz6'TT] — [988°6] — [cTs 8] — [sye1s-1]
$000°0 — $000°0 — $000°0 — S000°0 — S000°0 — e —tz—
[17ez]l  [zev01] | [e¥18] [9co11] | [9¥8'8] [eecTl]l | [Ssvl'6] [e8T'T1] | [#41°01] [8SETl] [sye35-1]
81000  9¥9°0 | 61000  9€90 | 61000 ¥T90 | 02000  TI90 | ITOO0  68S°0 e — g — "
‘0 ‘g ‘0 ‘g ‘0 ‘g ‘0 ‘g ‘0 ‘g
G=y =y e=y z=9 1=y spea[/s3e|

(e1dureg $00z-€61) S3593 PIeM pue sajewinsy $70d °V [Pued

sajewr)syg suonedy Sunersdnuro) F'y dqeL,

A.64



"$00¢ JO 1931enb Yoy ayy 03 ¢/ Jo 1e3renb jsiy
ay sueds ardures ayJ, *(1007) speperes ] Surmor[oy royewnsa §TO-IN 93 103 UM “(9007) ‘77 Jo SueyD) SUIMOT[O] PadoNIsuod are 3saly) ainpadord g7 ayp 104 ‘suonedsrdar
0000T Yym uonemurg densjoog OfIe]) SJUOIA e U0 paseq are sanjea-d densjooq ayl ‘(ze61) uasuer] pue (066T) uasuep] pue sdifiyJ jo 1oyewnss §10 POYIPON-ATN oy}
Jo asn Sunjew sajewns? syrodar D) [oueJ pue ‘paynuspl A[3oexa are suone[ar 3unerdajurod om) IaY3o ay) Jurumsse “JIAL S,(S66T) Uasueyo( 3ursn suorjerar Sunerdaiurod ayg)
jo sayewnsa syrodor g [oue “(g6T) UOSIEAL PUE 201G JO 10jewnsd GO 9Y) Surkordure suonear Suneidaiurod oy jo seyewnsa ayj sytodar v pue 'V 9[qeL 10 STION

[cgzol  [10070] [gsz0l  [sze0] [evz0]l [0000] [onrea-d -dwg]/[enfea-d -dwAsy]
97 01 g8/’0 75419 (1) AL 1S93-PTeM
[¥Sz6]l  [086°C] #9021  [z41°€] [cz66]  [898°6] [s1e3s-7]
I€100  8LI'C 0100  LSE'T T200'0 LSS0 sajewlysy I9joulee
Iy lg i g ’9 ’d

(erdureg $00z-££6T) SISAL PIEM Pue suoneay Sunerdajuro) jo sajewnysy ST0 PRYIPON-ATIN D [Pued

[cezol  [ogzol | [1orol  [8000] | [8800]  [S000] | [8¥%0°0] [2000] | [800°0] [000°0] | [onyea-d -dwy]/[onfea-d -dwAsy]
e [ 74311 r6'Cl PI6°€l 069'81 (¢) 207 3593y 3utof

[6cco] [c900] | [zsool [eooo] | [erto]l  [810°0] | [89€0]  [z9T°01 | [2og0] [1¥1°0] | [onyea-d -dwy]/[enfea-d -dwAsy]
g6v'e 0298 879°'S 0161 ILTT (1) 2T 18941

loccosl — | [evwszl — | [cer#8] — [692°9/] — locz8s]  — [sye3s-7]

$L10°0 — LLYO0 — 9,100 — LLIO0 — 9L10°0 — 1y — 12—

[escyl [8vs2] | [€86%] [¥8¥6l | [F1¥'Gl [98201] | [£es¥] [1100T] | [885Cl [S94°8] [sye1s-1]

8000  T6F'€ | SZ00'0 909°C | TLOO'0  $E9'€ | L9000  BLL'€ | SP000  THTY g —zlg — 7

[8os0] [zec0] | [8¢901 [eesol | [zzool  [11s0l | [Sego0]  [66201 | [eg60]  [016°0] | [onea-d -dwy]/[onfea-d -dwdsy]
€T6°0 680 eero0 ¢60°0 €100 (1) 2T 18941

[s¥c197]  — | [2208%] — | [€6TF7] — [g9¢8¢] — [toztel — [sye3s-1]

€€10°0 — 9€10°0 — €€10°0 — $E10°0 — TEL0°0 — 1Pg—tz— "

lerzcl [89c¥] | [8%2¢l [ossel | [728%] [cov¥l | [8ocsl [sveel | [8vesl [8S1Cl [sye1s-1]

08000  69€T | SOL00  64LT | 06000  I80°C | SOLO'0  LTLT | CTLO0  0LTT 179 — 12" — v

loszol  [ovo0] | [1s00] [roool | [ov00]  [100°0] | [990°0] [o100] | [¥€1°01 [€90°0] | [onrea-d -dwg]/[onfea-d -dwisy]
12y €501 88901 ¥129 9FPe (1) AT 18941

[estdl — [09z°8] — [1859] — [c179] — [ze18] — [sye3s-1]

S000°0 — S000°0 — €000°0 — S000°0 — 9000°0 — o —tz—

loccal  [zes1] | [ees 2]l logvel | [89041  [vw1l | [#9%41  [£¥9°01 | lesvsl  [e88°€] [sye1s-1]

€6€00°0  TLTO0 | PEO00  99T0 | L£000  TI6T°0 | IFO00 1600 | 62000  €6£0 79— 2°g — b

‘0 ‘g '0 ‘g '0 ‘g ‘0 ‘g ‘0 ‘g

¢=y V=4 e=y c=9 =9 s3e|

(e1dureg p00z-£L61) SISAL OEY POOYIYIT pue suone[y Sunerdajuro) jo sajewnsy TINL S,Udsueyo[ :g [pued

panunuo) 'V d[qeL

A.65



6960 V46'0 4460 %860 | 1€O0 9200 9100 9100 | 0950 TC90 1990 0€L0 | OPF'0 840 6¥E0 0420 | 4290 1990 €040 8820 OF
046'0 G460 4460 ¥86°0 | 000 4200 9100 9100 | IT¥9°0 9890 ¥¢L0 ¥8L0 | 6S€0 VICO 94C0 91C0 | 4890 2020 9940 9780 0¢
046'0 G460 4460 ¥86°0 | 000 4200 9100 9100 | 1490 O0O1Z0 8%20 8640 | 6¢€0 06C0 <¢TSCO <OCO | 8690 8IL0 6940 9€80 91
046'0 S46'0 4460 %860 | 000 4CO0 9100 9100 | PIZ0 SPL0 0820 SIS0 | 98¢0 99C0 0CCc0 S8T'0 | 6140 9€40 /840 S¥80
€L6'0  LL6'0  LL60  ¥86°0 | L2000 €200 9100 9100 | #4240 G640 ¥C80 €£80 | 9¢¢0 S0C0 9410 £91°0 | 1940 9940 €180 4S80
646'0 7860 0860 ¥86°0 | IcO0 8IO0 9100 9100 | 8980 0980 £98°0 €980 | ¢ceT'0 OF¥L'0 €cT'0 Z¥PI0 | 9¢8°0 49C80 9¥80 6980
0860 €860 1860 ¥86°0 | 0C0O0 ZI00 9100 9100 | 9680 €480 1480 8980 | ¥OT'0 ZCI'0 6CL'0 <CPI'0 | €980 8PS0 €980 ¢L80
€860 9860 1860 ¥86°0 | ZI00 F¥IO0 9100 9100 | 1680 8480 9980 €980 | 60T'0 <¢Cl'0 ¥eL'0 ZETO0 | 1880 G480 8480 4480
7860 1660 . 8860 G860 | 9100 6000 - ST10'0  STIO0 | €480 1980 - 8G8'0  698°0 | ZCT'0  6€1°0 . ¢PI'0  TET0 | 088°0 9880 . 8/8'0 8480
L l L b L
o~ D vE - Ty Ty — Ty
€40 6£€°0 46C0 <CICO | #PT°0 9910 0ST'0  0€C0 | 998°0 S¥P80 0S80 0240 | LZI00 4000 TOO'0O 0000 | €860 €660 6660 000 OF
€Ie0 €600 FPC0 ¥L10 | ¢6C0 98¢0 ¥LC0 <T9¢0 | 8040 FI40 9220 8€90 | ¢€00 ¥IO0 TO00 0000 | 9960 9860 6660 0001 OC
¢0€’0 ¢8C0 1€C0 991°0 | 99€0 8¥c0 1ee0 OIF0 | $€90 <TG90 6990 0650 | €700 4100 TO00 0000 | 2560 €860 6660 000T 91
I8C0 99C0 €IC0 9ST0 | 84¥'0 Ze¥0 91¥0 ¥L¥0 | ¢¢90 €950 9890 9250 | #9500 1200 <2000 0000 | 9960 6460 8660 0001
6cC0 SE€C0  ZS8T0 ¢PI'0 | €690 6590 1I¥S0 9990 | £9¢0 1T¥P0 6570 9¢%0 | $90°0 9200 €000 0000 | 9¢6'0 ¥46'0 4660 000°1
7OT0 G410 PST'O  TI€T0 | €840 S0Z0 T0L0 8690 | LZITO S6C¢0 66C0 ¢OE0 | 0500 €200 €000 0000 | 0960 4460 L4660 0001
LET0  CST'O0 ZPT'0 8CT0 | 9¢8°0 P40 €€20 1¥L0 | 410 99C0 £L9C0 65¢0 | 1€000 9100 €000 0000 | 6960 9860 1660 0001
6IT°0 G¢I'0 ¢PI'0 SCI'0 | TO80 9€40 9940 9840 | 6610 ¥9¢0 S¥C0 GICO | 9000 €000 <CO0'0 0000 | 966'0 4660 8660 000°T
0Cl'0  SIT'0 ¢Cr'0 ¢TI0 | #640 ¥PL0  €¥L0 6C80 | 90C0 95C0 £5C0 TZ1°0 | 0000 0000 0000 0000 | 0OOT 000T 000T 0001
Hy 7 a7 7 "
d I B d I R d
Utipyyig — Ytioy Utz — Utizy U — ATy
7= €= T =3 7= €= = =3 _ 7= €= = =3 7= = = = _ 7= = = =3
(0 =) 0137 0} }3s SHUIDYF0)) Judunsn(py uondumsuo)) :y [dueJ

o~
<= oo ol

o
<= o oY

Spuaiy,
TeUTT YIM F002-€46T (1002) SN pue o[ezuos) SUIMO[[0] UOHEIYTIUIP] — (SI0YS pazifeuoSoyyrQ) uonisoduroddq aduerrep :1'g a[qel,

A.66



"$00¢ Jo 1931enb ypmos a3 03 ¢/61 jo 19renb 3siyy sy sueds ajdures sy, [(#)dxe — (*n)dxs] = H/ I N
dIYM H I N — TTH N se pauyep st ) Axoid junodde yusimd Yy, 030 = (*lb)1ep jo uonisodwodsp AysejoyD ajdus e Aq paynuspt 1oping are sypoys deys puodss e
repue(*ng = ! puenTo = L ynm) paje[a110d 9q 0} PaMO[[e SIE SYO0YS PIYM UT pawriogiad st suonesouur £1031suer /jusuewtsod Ojul w0y padnpal woly uonejor e days
3sI1j € Je a19UyM “(T00Z) SN pue O[eZUor) SMOJ[0J POLIdW UOTIedHIIUSPT 9] (0 # °0) uonduwmsuod Jo sjUaldhIa0d jusursnipe pajewnss ayy ursn sjmsar syrodar g [oueJ arym
(0 = °0) yueoyrudisur AJreonsne)s are uondwnsuod Jo SJUSIdNJ0d Jusunsnipe ay) jey) uondrnsar ayy Jursodw synsaz syrodar vy [pue ‘suoneas Sunerdajurod sy} Ul SpuaI) Jeaul]
10§ smofre NDObHIA Surd[zopun oy pue s1jenb ur are SUOZLIOH VA U3 Ut sSey Jo roqumu jusiagytp Sursn ‘ Il ‘sspoys Aroysuen sy pue 1l “yooys jusuewnsad sy ur suogeaouur
0} 9[qeINgLuje SI Jey) UWN[od |yoed Jo peay ) Je pajsl] d[qeLiea a1} JO IOLID }Sedaroj peaye-dajs y o) ul adueLrea ayj jo uondeyy ayy sprodar ajqey oYL :1°g d[qel, 10J SEION

67V6'0 /4880 <TLL0 9¢90 | 1600 €IT0 %90 ¥9€0 | 6190 F€90 <090 6790 | 180 99¢0 86€0 19¢0 | 1990 1690 €¢50 7¥2¥0 OF
0S6'0 4880 <TZLL0 9€90 | 000 €IT0 ¥9¢0 ¥9¢€0 | T1Z0 €140 €040 8¢L0 | 68C0 4L8C0 4L6C0 TLTO | 9140 £€90 4450 1190 O¢
0S6'0 £88°0 <TZL0 9€90 | 000 €IT0 99¢0 99¢€0 | ¥#£0 6740 8PL0 9940 | 95C0 19C0 <¢TSCO0 ¥PC0O | 040 1990 4650 €¢90 91
0S6'0 £88°0 <TLL0 9€90 | 000 €IT0 99¢0 99€0 | 88240 6640 6080 €640 | ¢clc0 10C0 T6L°0 £40C0 | #940 9490 9290 0¥S0
€960 0680 €440 9€90 | Z¥00 OIT0 99¢0 99€0 | 9¥8°0 €980 1880 &80 | ¥ST'0 ZLET0 6IT°0 €910 | 4640 ZLIZ0 0490 9990
£86°0 L6800 £LL0 9€90 | €700 €010 99¢0 99¢€0 | 060 060 6€6'0 9880 | 02000 0Z00 71900 FITO | 898°0 9840 9¢L0 8650
6560 8680 6440 9€90 | I¥0O0 <COT'0 99¢0 99¢€0 | ¢96'0 1¥6'0 9760 8680 | 8700 6900 ¥S0°0 <COT'0 | 0680 6080 840 8090
196°0 4680 8440 9€90 | 6€00 €0T°0 99¢0 99¢0 | 6¥6'0 S¥6'0 LV6'0 6060 | 1S00 <500 €900 1600 | ¥06'0 ¢€80 S¥20 8190
0960 €680 . 1240  %£9°0 | 0FO0  ZOT'0 - 99€'0  99¢°0 | 9¢6'0  ¥E6°0 - €v6'0  0¢6'0 | #90°0 9900 . £80°0  080°0 | 668°0  ¥£8°0 - 8640 6290
L l L b L
Ty o' — YD I =Y T =y
6v€'0 60F0 ZZ¥0 9290 | 810 8810 9410 6¢C0 | 8IS0 <CTIS0 ¥¢80 14240 | ¥€0'0 ¥C00 0200 1200 | 9960 9460 0860 6460 OF
¥8C'0 €9¢0 ¢€Cv0 68%°0 | 290 P90 09¢0 <COF'0 | 8690 9¢90 0790 8650 | 6900 V00 <¢PO0 €¥00 | 1€6'0 €960 8560 L9600 0¢C
040 60 €0¥0 Z4¥V0 | S¥PP0  9PF0 6¥P0 <TL¥P0 | 9950 950 199°0 8¢SO | €800 8900 ¥S00 9S00 | Z160 ¢v6'0 9¥60 S¥6'0 91
90 P$Ce0 TLE0 09%°0 | €990 1990 9990 €990 | 8¢¥0 6¥¥'0 ¥EY'O0 Le¥0 | T0OT'0 <TZ00 0400 %200 | 6680 8¢6'0 060 9¢60
€0C0 ¢€8C0 0¢cc0 ¢ev0 | TIL0 ¥990 <7690 6990 | 68C0 9¢€0 800 T1€€0 | ZITO 6800 9600 Z0T0 | €880 1160 G060 €680
¢el’0 ¥ITO0 ¥LC0  COV'0 | 9¢8°0 6940 4840 £4£0 | $9T°0 1¥C0 €10 €CC0 | 2600 9600 8CI'0 8910 | €06'0 ¥06'0 ¢TL80 <CEVO
OIT0 T6T°0 T9C0 ¢6C0 | 198°0 <CLL0 <TO80 €080 | 6€T'0 80 8610 4610 | 6900 9800 8cT'0 1610 | I€6'0 ¥I60 <7980 6080
9600 8910 99C0 <8¢0 | €80 9940 0180 4780 | 910 ¥€Cc0 0610 €410 | 800 8900 1IST'0 8ICTO | ¢L6'0 ¢Ce6'0 6¥80 <840
TOT'0 9910 C¥PC0 TZE0 | €¢8°0 1840 0780 0S80 | ZZ1T'0  6IC0 0ST'0  0ST0 | 8100  Z90°'0  T9T°0  0SC0 | ¢86'0 €£6'0  8€8°0 0840
Hy Hy a7 7 S
d I I R d I I d
Utipyying — Ytioy Ytz — Utizy U — ATy
7= = T 1= 7= €= =1 = 7 7= €= = 1= =3 €= ! 1= 7 = =3 | 1=
(0 #£°0) saneA pajrewrnisy 1124} 0 39S SJUIDYFI0)) Judunsn(py uondwmsuo)) :g (due
panunuo?d 1°g s[qeL,

o~
<= oo d

o
<= o oY

A.67



€0 0F0 640- 980~ | ¥S0 S0 64T 981 [ €00 €00 000 000 OF
90 €0 9T0 0TO | 6V0 10 00 080 | SO0 900 €00 000 0T
660 PO TED 990 | L0 €50 990 95T | €00 €00 TO0 000 9L
00~ 0€0- 880~ FL1-| 60T 0T 88T LT | 100 000 000 000 Tl
0T 8T 66T 99T | 6I'€ 9I'E 6€€ S9E | 100 200 000 000 8
ST~ 9TT €9T  TLT | €9T ITE ISE TLE | €00 900 TO0 000 ¥
€T 11T LET TIT | 6I'E 90€ 9€E  TIE | SO0 SO0 TO0 000 €
0T LI'T 0TT 6VT | 6T€ 9I'€ 8I'E 6FE | 000 100 100 000 ¢
66T 17T 9TT €€T | 6€€  ITE 9TE €EE | 000 000 000 000 I
Mvor - "vo q
FCO 810 810 0€0 | 0S0 090 ¢90 650 | 920 0 020 IL0 | 0 €00 II0- SL'0- | 090 20 ¥60 90T | €20 020 LIO 600 OF
LT0  TTO TTO TEO | 950 S90 990 T90 | 9T0 PO <TI0 900 | 0TO HO0 II'0- SU0- | 990 €80 10T OLL | ST FIO 00 F00 0T
870 ¥TO0 STO €€0 | 650 S90 990 TY0 | FIO IO 00 €00 [ ITO 00 00~ FI0- | 90 €80 10T OUL [ €10 <TI0 600 00 91
[T0  STO LTO  €E0 | T90 990 990 €90 | OI0 600 0O 00 | TTO 800 900~ IL0- | L90 T80 660 80T | OL0O 00 00 €00 Tl
FTO €00  LZ0  TEO | 00 TLO 690 990 | 0O SO0 FO0 €00 [ STO FLO 100 900~ | 890 8L0 F60 FOL [ L0 L00 00 TO0 8
PIO SI'0  0T0 9T0 | ¥80 €80 640 TLO | T00 TO0 100 TO0 | STO 60 OL'0 €00 | €40 8.0 830 960 | €00 €00 00 100
10 €U0 80 €20 | 880 980 180 S£0 | 100 100 100 <200 | 020 80 <TI0 SO0 | 840 080 980 €60 | 100 200 200 100 €
TI0 €r0  SI'0 0T0 | 880 980 ¥80 80 | 00 100 100 00 | ST €L0 L0 800 | ¥80 980 980 160 | 100 100 00 100 ¢
TI0 €10 ¥I0 410 | /80 980 $80 180 | 100 T00  T00 TO0 | 00  £OO  £L00 110 | T60 T60 T60 880 | 100 100 100 100 I
£+$<wm — £+£< £+wd<“m — :;L@q Q
200 000 000 100 | ITO <0 0T0 £T0 | £L0 840 080 0 | ¥00 <00 000 000 | <00 100 000 000 | S60 £60 00T 00T OF
100~ 200~ 100~ 100 | €°0 THFO LEO €F0 | 850 090 90 £SO | L0O FOO 100 000 | €00 100 000 000 | 060 S60 660 00T 0T
FO0-  F00- €00~ 000 | ¥SO TG0 9FO0 8FO0 [ 0S0 €S0 Z§0 TS0 | 800 SO0 I00 000 | $00 TO0 000 000 | 880 F60 660 00T O
L00- 800~ 900~ TO0- | 690 S90 8GO0 950 | 860 €O LFO 9F0 | 600 SO0 100 000 | SO0 TO0 000 000 | 80 €60 660 00T T
L00-  L00- L00- €0°0- | S80 640 FLO 990 | €T0 620 TEO LEO | OI0 900 100 000 | 900 <TO0 000 000 | ¥80 T60 660 00T 8
SO0 €00 00~ €00~ | 980 F80 980 80 | OI0 FIO S0 920 [ 00 P00 000 000 | SO0 TO0 000 000 | 880 €60 660 00T b
L00 SO0 TO0- €00- | P80 P80 680 180 | 800 <TI0 €0 TCO | FOO €00 000 000 | €00 200 000 000 | €60 S60 00T 00T €
000 #00- ¥00- €00~ | 880 060 T60 S80 | [I'0 FIO <TI0 8I0 [ 000 000 000 000 | 00 000 000 000 | 660 660 00T 00T ¢
80°0- €0~ €10~ F$00- | €60 960 260 680 | SI'0 410 £I0 $I'0 | 000 000 000 0000 | 000 000 000 000 | 00T 00T 00T 00T T

:AINqum — QAINQ :+wuqﬂm — :AIUQ
=1 €= e 12 [ e e I[P e et 1| P e X 1L [P e et 1P e e 1 4
Wl e 2 Wl e 24
(0 =) 0137 0} 135 SHUAYFI0)) Judunsn(py uondumsuo)) 1y pPueg
SpuaiL,

TeUTT YIM F002-€L6T :(10027) SN pue oJezuo) SUIMO[[0] UOT}EdYTIUIP] — (SPOYS pazifeuoSoyyroun) uonisoduroda(q aduerrep :z'q a[qel,

A.68



"$00Z JO 193renb 3oy ayy 03 ¢/6T o 193xenb jsiry oy
sueds ajdwres ay, ‘suonerar Suneidaurod ayy ur spuax} Teaur| 10y smofre WObgA Surdprapun ayy pue ‘siayrenb ur are suozuop ‘('n g = M: pue 'nTo = Il yim) pajepLIod aq 0}
POMO[[e a1 SYDO0YS YDTYM Ul ‘paurioyiad ST suoreaouur A10jisuer) /justreuriod Ojur W0y paonpal WOy UOTRI0L B 3I9UM “(1007) SN PUB O[eZU05) SMO[[0] POUIdW UOT eDIUSPT 9],
(0 # 2) uondwnsuod Jo SHUBIF30d Judusn(pe pajewnss 3y} Sursn synsax syrodar g [Pue a[ym ‘(0 = ) jueogrudisur A[[eonsie)s are uondwnsuod Jo SHUSDIF30D Juausnipe
ay) yeys uonornsal ayy Jursodwr symsar syrodar v oueg - &5 pue Mt U99M}9( 9OUBLIEAOD JY} SIWI} OM] pue M: ‘sxpooys A10j1suer; ayp aw: ooys jusureuriad ayj UT SUOT}EAOUUT

0} 9[qeIngrue SI Jey) UWn[od |yoed Jo peay ) Je Ppajsl] d[qeLiea Y} JO IOLID }Sedaroj peaye-dajs y o) ur adueLrea ay} jo uondeyy ayy sprodar ajqey oyl :z°'g d[qel, 10J SEION

[£0 170 IU'T- 690- | 090 840 II'C 691 | 200 200 000 000 OF

0  G€0  L€0 €20 | IS0 090 650 £Z£0 | SO0 SO0 F00 000 OZ

960 6€0 ITO0 8FO0- | 190 850 ££0 S¥I | €00 €00 <T00 000 9T

ST0- 9¥0- SOT- 99T- | FI'T  9¥T SOT 99T | 100 000 000 000 I

€T 66'1- TCT- €97 | TU'E 46T ITE €9€ | 100 200 100 000 8

SHI-  881- LU'T- TLT- | TFT €8T SUE TLE| €00 900 00 000 ¥

80°C- 91- 00T 9T | FOE€ 14T 86T TYE | OO SO0 <00 000 €

STT- 00T L81- 6VT- | STE 66T S8T 6VE | 000 100 00 000 ¢

66T 17T 9TT  €€T- | 6€€  T1TE€ 9TE €€€ | 000 000 000 000 I

yor - o q

120 910 8I0 20 | €50 190 6S0 190|920 ¢c0 €20 SI0 | 120 910 €0 €10 | 480 €90 £90 940 | ¢¢0 120 0T0 <¢I0 OF

%20 610 1C0  STO | 090 £90 990 £90 | 9T0 FI0 FIO 800 | FTO 8T0 SI0 €10 | <90 890 €40 080 | ¥FI'0 FIO <TI0 900 OC

%20 020 1C0 20 | €90 690 890 690 | €10 IO IT0 00 | $TO 6I0 90 FIO | €90 690 40 180 | O <TI0 OT0 S00 91

€0 610 1T0 €20 | £90 TLO 140 70| 0T0 600 800 900 | 920 ITO 810 SI0 | ¥90 890 0 180 | OI0 OI'0 800 %00 <CI

610 SI'0 410 810 | ¥20 080 640 840|900 SO0 00 ¥00 | 820 STO 20 LI'0 | 990 2490 €40 080 | 00 00 S00 €00 8

IT0  £00 010 600 | £80 160 680 880 | 200 200 <200 €00 | 920 920 #C0 120 | 120 040 €40 £LL0 | 200 %00 <T00 200 ¥

600 900 800 900 | 160 T60 160 160 | 100 T00 100 €00 | ¢T0 ¥CO ¥2T0 €00 | L0 €40 €40 SL0 | 100 200 200 TO0 €

600 £00 FO0 200 | 060 TEO F60 S60 | 100 TO0 T00 €00 | ZI0 610 ¥TO FTO | €80 640 L0 ¥L0 | 100 100 200 TO0 ¢

600 SO0 200  T00- | 060 €60 460 860 | 100 OO 200 200 | 600 €TI0 8T'0 920 | 060 980 080 €40 | 100 100 100 200 I

c+£<“m — :.INQ £+«d<“m — £+wd< m

T00- 80°0- €I0- 820-| 920 1I€0 <TE0 SFO | S20 440 180 €80 | €00 000 900- ¥I0- | ¥00 F00 900 600 | €60 960 660 F0OT OF

600~ T1T0- €€0- ¥S0- | €60 190 S90 080 | S0 090 £90 ¥40 | 900 <T00- SI0- I€0- | 200 800 FI'0 020 | 280 €60 20T II'T 0

€0~ 870- €F0- S§90- | 990 940 TS0 S60 | LFO €50 190 040 | 900 ¥00- TT0- OF0- | 600 TII'0 SI'0 920 | S80 €60 FOT FI'T 9T

L0~ S€0- €S0- 6L0-| 180 €60 €0T ¥I'T | 9¢0 O 0S0 S90 | 900 800- T€0- 950- | 110 ¥I'0 STO 9€0 | €80 €60 0T 0CT I

S0~ 620- 9¥0- /80- | ¥60 10T €T <¢E€T | 120 820 €0 S50 | SO0 SI'0- 6¥0- €80- | ¥T0 0C0 €0 %S0 | 180 S60 <I'T 621 8

€00 TO0- TI0- 690- | 880 680 460 OST | 600 €10 9T0 6€0 | 200 STO- TLO- 1I€T-| €10 40 S50 680 | 80 860 LI'T THI ¥

600 F00 900- ZSO- | €80 ¥80 €60 I | 800 <TI0 €U0 €€0 | 100- £LT0- 6£0- Z¥I- | IO £T0 090 10T | 060 10T 8T 9% €

€00 00~ SO0- FFO- | 980 680 T60 UL | OT0 FI0 €U0 ZT0 | ¥00- T€0- 880~ 99T- | 900 90 90 9T | 460 90T ITT 0ST ¢

V00~ T1'0-  410- I€0- | 160 960 T0T OL'L | ¥1'0 910 ZI'0 TCO0 | $0'0-  SE0-  £60- 981- | S00 /T0 ¥$20 €€1 | 660 80T FTT €51 T

Utz — d4tizy Uty — Yty

=1 e =l 12 [P e 1 I[P e T =[P e e 1 [P e el =[P e e 1= 4

T Tl L 0 T 0

(0 #°) sanyeA pajewnysy IRY} 03 }3S SJUIDYJA0D) Juaunsn(py uondwmsuo) :g oueJ

panunuo) z°q A[qeL

A.69



8960 V460 9460 €860 | C€00 9200 ZI00 ZI00 | 0990 TC90 1990 0€L0 | OPF0 840 6¥E0 0420 | 4290 1990 €040 8820 OF
6960 V460 9460 €860 | I€O0 9200 ZI00 ZI00 | T¥9°0 9890 ¥¢L0 %840 | 6S€0 V¥ICO 94C0 91C0 | 4890 2040 9940 9780 O0¢C
6960 V460 9460 €860 | I€O0 9200 ZIO0 4100 | 1490 0140 8%20 8640 | 6¢€0 06C0 <¢TSCO <OCO0 | 8690 8IL0 6940 9€80 91
6960 V460 9460 €860 | I€00 9200 ZIO0 4100 | PIZ0 SPL0 0840 SIS0 | 98¢0 99C0 0CCc0 S8T'0 | 6140 9€40 /840 4¥80
¢L6'0 9460 LL6'0 €860 | 8C00 ¥CO0 4100 ZI0O | #£40 9640 ¥¢80 €€80 | 9¢¢0 S0C0 9410 Z91°0 | 1920 9940 €180 4S80
6460 7860 6460 ¥86°0 | TCO'0 8IO0 9100 9100 | 8980 0980 £98°0 €980 | ¢ceT'0 OF¥I'0 €TI0 Z¥PI0 | 9¢8°0 49C80 9¥80 6980
646'0 7860 1860 ¥86°0 | 100 8I00 9100 9100 | 9680 €480 1480 8980 | ¥OT'0 ZCI'0 6CL'0 <CPI'0 | €980 8PS0 €980 ¢L80
€860 9860 1860 ¥86°0 | ZI00 STO0 9100 9100 | 1680 8480 9980 €980 | 60T'0 <¢cl'0 ¥eL'0 ZETO | 1880 G480 8480 4480
€860 0660 . 8860 ¥86'0 | ZI0'0 0OI00 - 9100 9100 | €480 1980 - 8G8'0  698°0 | ZCT'0  6€1°0 . ¢PI'0  TET0 | 088°0 9880 . 8/8'0 8480
L l L b L
Mivord - "vD v — v Ty — Ty
€40 6£€°0 46C0 <CICO | #PT°0 9910 0ST'0  0€C0 | 998°0 S¥8'0 0S98°0 0240 | ZI00 4000 TOO'0O 0000 | €860 €660 6660 000 OF
€Ie0 ¢6C0 FPC0 ¥L1I0 | ¢6C0 98¢0 ¥ZC0 <T9¢0 | 8040 FIL0 9220 8€90 | ¢€00 ¥IO0 TO00 0000 | 9960 9860 6660 0001 OC
20€’0 ¢8C0 1€C0 9910 | 99€0 8¥c0 1ee0 OIF0 | $€90 <TG90 6990 0650 | €700 4100 TO00 0000 | 2560 €860 6660 000T 91
I8C0 99C0 €IC0 9ST0 | 84¥v'0 Ze¥0 91¥0 ¥L¥0 | ¢¢&0 €950 9890 9250 | #9500 1200 <2000 0000 | 9960 6460 8660 0001
6cC0 SE€C0  48T0 ¢PI'0 | €690 6990 1¥S0 9990 | £9¢0 1T¥P0 6570 9¢%0 | $90°0 9¢0°0 €000 0000 | 9¢6'0 ¥46'0 4660 000°1
7OT0 G410 ¥PSTO0  TI€T0 | €840 SG0Z0 T0L0 8690 | LZITO S6C0 66C0 <¢0E0 | 0500 €200 €000 0000 | 0960 4460 L4660 0001
LET0  CST'O0 ZPT'0 8CT0 | 9¢8°0 P40 €20 1¥L0 | #PLZT°0 99C0 £L9C0 65¢0 | 1€00 9100 €000 0000 | 6960 9860 1660 0001
6IT°0 G¢I'0 ¢PI'0 4CI'0 | TO80 9¢40 9940 9840 | 6610 ¥#9¢0 S¥C0 GICO | 9000 €000 <CO0'0 0000 | $66'0 4660 8660 000°T
0Cl'0  SIT'0 ¢Crl'0 ¢TI0 | #6400 ¥PL0  €¥L0 6C80 | 90C0 95C0 £5C0 TZ1°0 | 0000 0000 0000 0000 | 0OOT 000T 000T 0001
Hy Hy a7 7 S
d I B d Z R d
Utipyy iy — Ytioy Utz — Utizy U — ATy
7= €= T =3 7= €= = =3 _ 7= = = =3 7= = = = _ 7= = = =3
(0 =) 0137 0} }3s SHUIDYFI0)) Juaunsn(py uondumsuo)) :y [dueJ

o~
<= oo ol

o
<= o oY

SpPUSI], Teaul’] YHM $00¢
-€L6T (T66T) 1V 12 IBPURIPRIA “(L66T) 1V 12 SUD] SUIMO[[0F UOHEdYTIUIP] — (SXPOYS pazifeuoSoyrQ) uonisoduwroddq duenep ¢g a[qel,

A.70



‘$00¢ J0 103renb ypmoy oy 03 ¢/6T Jo 103xenb jsity oy sueds ojdwres oy ‘suorje[ar Suneidojurod ayj Ul SpUSI) Ieaur] 10§ SMO[[e
WDDbHA Sutdpropun oy pue ‘ssyrenb ur are suoziol “(*n, 5,0 = ;U pue nTo = il 3umar) dos U0 Ul PaASIYDE SI SYO0YS 9} JO UOHREZI[EUOSOY}IO 3} PUE SUOLRAOUUT
K10315UET) /jUusUeWiIod OJUT WIIOJ PadNPAI WO UOTIRIOI 9} dIdUYM “(Z6T) [V 10 IOPUR[RIAl Ul PIPURIXD St (166T) [ 2 SUTY SMOJ[O] POYIOW UOHRIGHUIPI 9Y], (0 # °0)
uondumsuod Jo sjusrIFa0d Jusumsnipe pajewnsa ayy 3ursn synsar syroder g [oueJ AIYMm (9 = °0) JuedyTudrsur A[esnsne)s are uonduwnsuod Jo sjusdYa0d Juaumsnipe a
yeyy uonorgsar oy Sursodur symsax spodor v PuR VA 43 Ul s3ef Jo pqunu jusiegip Suisn ‘[l ‘sspoys Aroyisuen oyy pue i “poys jusuewrod dy3 ur suogeAouul 03

a[qemqrIie ST Jey} Unjod yoed Jo peay dY} je PajsI[ d[qelIeA Y} JO JOIId }sedaro] peaye-dals y o) ur sduerrea ayj jo uondeyj ayj syrodar a[qey ayJ, :¢'qg a[qel, 10J SHIION

8¥60 830 L9L0 6790 | CS00 9IT0 LE0 ILE0 | 6190 F¥E90 090 6V90 | I8E0 990 $6£0 ISEO | 1S90 16§80 €250 L¥O OF
6v60 7830 /940 6290 | IS0 9IT0 TZE0 ILE0 | LIZO €1£0 €040 STLO | 68T0 8T L6T0 TLTO | 9ILO LE9°0 LSO TISO 0T
6v60 7830 /940 6290 | ISO0 9IT0 TZE0 ILE0 | BP0 6FL0 8FLO 9SL0 | 95T0 ISTO TSTO BYTO | 0SL0 1S90 L6S0 €TSO I
6v60 7830 /940 8Z9°0 | ISO0 9T TLEO TLEO | 880 6640 6080 €60 | TITO 10Z0 T6L0  LOTO | ¥SLO 990 9290 0PSO
2660 £88°0 89,0 8790 | 8Y00 E€IT0 TLEO TLEO | 9V8O €980 1880 LE80 | PSIO LELO 6LT0  €9L0 | L6LO LIZO 090 S9S0
9560 680 TLLO 6790 | PROO 90T0 TIZE0 TZE0 | 0S60 060 6E60 9880 | 000 0L00 1900 VILO | 8980 980 9ZLO 8650
86610 S680 FLLO 6290 | THO0  SOTO TZE0 ILE0 | TG60 P60 9¥60 8680 | 8500 600 00 ZOLO | 0680 6080 SELO 8090
0960 7680 FLLO 8Z9°0 | 0500 90T0 TLEO TLEO | 6v60 SPE0 P60 6060 | 1S00 SS00 €900 1600 | F060 TES0D  SHLO 8190
6560 1680 9940 £290 | W00 60L0 €60 €460 | 9960 €60 €760 0T60 | P00 9900 LS00 0800 | 6680 ¥ES0 $SL0 6290
u I i i u
YoM — T D Ui — Uy ai@ﬂﬁm — Ytipy
6vS0  60V0 LLFO 9ZS0 | ¢80 $8T0 9410 6220 | 8IS0 TS0 280 L1440 | #€00 200 0200 L200 | 9960 960 0860 660 OF
PSTO €950 €CH0  68F0 | T9E0 FISO 09E0 OO | 8E90 9E9°0 O0F90 8650 | 6900 LFOO THOO E€HO0 | TE60 €560 8560 LS60 0T
0LT0 6VE0 €0F0 LLFO | SPVO  9FF0  6VFO0 TLFO | S50 PSSO TSSO 8TS0 | €800 800 VSO0 SS00 | LI6O  THEO 9¥60 P60 I
9TO FTEO TLEO 09F0 | T9SO ISS0 9950 €90 | 8EFO 6WVO  FEWO LEWO | T0L0 TLOO 000 V00 | 6680 8Z60 060 9260
€0T0 €870 O0SE0 SEFO | LILO 990 690 6990 | 68T0 9EE0 80E0 IEEO | LITO 6800 S600 ZOLO | €880 1160 S060 €680
CEU0 FITO LTO TOFO | 9580 6SL0 L8L0 LLLO | B9LO IFTO €IT0  €2TO0 | L600 9600 STI'0  89LO | €060 F060 TLEO  TESD
OIT0 T6L'0 <2920 T6E0 | 1980 TZLO <Z080 €080 | 6610 $2C0 8610 L6L0 | 690°0 9800 SEL'0 T6L0 | 1€60 FI60 980 6080
9600 $9T'0 SSTO TSEO | PE§O 990 OIS0 LT8O | 910 FECO 0610 ELI0 | 8200 8900 IS0 SITO | TL6O TE60 680  T8LO
1010 9910 The0 I1/€0 | €280 1840 0T8O 0S80 | L0 61T0 0810 0SLO | 8100 £900 Z9L'0  0STO | 2860 €610 8E80  0SLO
g i T i T
oy — oy ayig = ey Toyig — oy
=1 €= =1 11 [ P e e 11 [ v e e 191 | v e e 191 [ vt e et 1=
(0 #°0) san[eA pajewsy 1133 0} }9S SJUIOYF0)) juduysn(py uogdumsuo) :g [pueg
ponuIUOD ¢'g AqeL

S
<= o oY

o
<= oo

A71



1250 9690 0290 6240 | 64¥0 SO0F0 08c0 T4C0 | 9690 €€90 4990 9640 | SOF'0 £9€0 ¢€€€0 ¥0T0 OF
090 0990 €690 820 |¢c6€0 0¥e0 L0€0 8ICO | 8990 8490 0240 ¥e80 | ¢¥c0 <0 08C0 9910 0¢C
1790 9890 0CL0 9640 | 690 VIO 0820 ¥0CO0 | 1290 0690 ¥ELO €¥80 | 6¢€0 O0I€0 99C0 LST0
890 ¥¢L0 9920 <CI80 | €1€0 940 ¥¥C0 8810 | 9690 O0IL0 P¥9£0 €980 | ¥0€0 06C0 9¥C0 L¥y10
1640 8440 G080 1€80 |6¥C0 <cc0 G610 6910 | IvZ0 SPL0 P840 %980 | 65C0 99C0 9IC0 9¢1°0
¢a8’0 P80 PS80 <S80 | 8Y1°0 9910 9¥1°0 8PL0 | 9180 OI80 G¢80 GZ80 | ¥8T°0 0610 G410 4CI0
188°0 8980 1980 8980 | 6IT°0 <¢PI'0 6€T0 TVIL0 | 6€8°0 ¥E80 2£80 8480 | I9T°0 9910 €910 <¢Cl'0
2480 £98°0 84980 ¥980 | €10 €10 <rl'0 9€10 | 9980 <480 0980 1880 | ¥€1'0 8CT'0 0910 6110
G680 $98'0 G980 0480 | SPI'0 910 SPI'0 0CT0 | £48°0 G680 ¢88'0 €880 | €¢I'0 SOT'0 BIT'0  ZIT0

o O
<l N n o & C

c.Tqum — Q.INQ @;#qum _ Q.beq
6ET°0 GSI'0 SPI'0 OFCO | 1980 SF80 SS8'0 090 | 9100 6000 1000 0000 | ¥860 1660 6660 000T OF
8870 68T0 0.T0 64£0 | CIZ0 TIZ0 0S£0 1290 | SE00 8I00 <2000 0000 | S960 7860 8660 000T 0T
$9C0 €S€0 62€0 TEF0 | 9690 Z¥90 1290 6950 | €F00 <TO0 €000 0000 | ZS6'0 8460 L6600 000T 9T
0870 SPFO ZIF0 T10S0 | 0260 SSS0 €850 66V0 | ¥S00 8200 €000 0000 | 9v6'0 TL60 L6600 0001
¥59°0 1480 ZFSO 1090 | 9560 6250 €S0 66€0 | 9900 FE00 S000 0000 | 660 9960 S66'0 000
L640 TTLO €140 9%L0 | €0TO 84T0 LSTO ¥STO | €500 T€0°0 8000 00000 | ZF6'0 6960 T660 000°T
¥P8'0 8G40 ¥SL0 8840 | 9ST0 THTO 9¥C0 <CITO | 800 8T00 8000 0000 | T960 TL60 T66'0 0001
€€8°0 ZLL0 S840 6780 | £9T0 €TT0 SITO TIZ1°0 | TI00 ¥I00 6000 0000 | 6860 9860 1660 0001
0£8°0 9840 9440 ¥S80 | 0410 %10 ¥2T0 9¥1°0 | 0000 0000 0000 0000 | 000'T 000'T 000'T 000'T
i m [ m
L d L d
QLquwm — QLLNQ c;lqum — £+w04
=1 e =1 =X [P e =1 =X | P =1 =1 1= | P €1 =1 1=
(0 =°0) 0197 0} 135 SHUAYFa0)) JudwW)sn(py uonpdwmnsuo) :y [dueg
SPURIL, 1eaur] YIIM F00Z-€L6T (1007) SN pue o[ezuos) 3uimooj uoy
-edYTIUP] pue SISA[euy dY} Ul [ENUIIJI WINIY Surpnur ssauisnqoy] — (S20Ys pazijeuoSoyiQ) uonisoduodaq asuernrep §'g a[qer,

o
<= oo <too

A72



€020 T0C0 €410 ¢CECO0 | L6400 6640 LZ80 8920 | L¥00 100 6100 <200 | €960 6960 1860 8460 O0OF
O¥0 T6€0 €520 6070|8650 6090 L¥90 1650|9600 1900 6200 8¥00 | ¥06'0 660 1960 ¢S60 0C
6870 9/%'0 T¥P0 <80 | TIS0 P20 6950 8IS0 | ZIT0 G200 6¥00 1900 | €880 64260 1960 6260 91
T19°0 9890 999°0 4490 | 68¢0 ¥I¥V0 ¥W¥0 €¢¥0 | IFT'0 ¥600 %900 <800 | 6580 9060 9¢60 8160 <1
9940 80Z0 €890 6890 | ¥cCc0 ¢6c0 LICO TICO | ¥9T0 GSITO 9800 OCI0|9¢80 G880 7¥I60 0880 8
788°0 ZI80 ¥840 <080 |9IT0 €810 91C0 8610 | LeT0 <¢CI'0 8IT'0 ¢6I'0 | €980 8480 ¢880 8080 V¥
2680 6£8°0 P08'0 880 | €OT'0 T9T0 9610 <CLTO | ¥OT'0O SITO0 6¢I'0 0¢C0 | 9680 G880 1480 0820 ¢
6480 TP80 0¢80 €980 | I¢cI'0 9910 0810 2Z¥PL'0 | 8500 8800 O¥I'0 9S¢O | ¢v6'0 <160 0980 SP20 ¢
9480 S¥8'0 ¢€80 G/80 | ¥¢I'0 SST'0 89T°0 &SCT0 | ¥S0°0 0900 SPI'0 200 | 960 0¥6'0 SS8°0 8690 1

b i b a4 Y

NI#NQHM — :.INQ C.waqwm — Q.Twoq
(0 #°0) san[eA pajewnisy 119Y} 0} 39S SPUIPYF0)) jJusduysn(py uondumsuo)) :g [pueg

€86'0 6860 6860 G860 | 4L100 TIO0 TIOO STO0 | €960 0460 T260 4860 | £L£00 0€00 SI00 STO0 OF
€86'0 6860 6860 G860 | LI00 TIO0 TIOO STIOO0 | 9960 1460 1460 S86°0 | 9¢c00 6¢00 S100 STO0 0¢
¥86'0 6860 6860 G860 | 9100 TIO0 TIT00 ST00 | ¥960 1460 1460 49860 | 9200 6<00 SI00 SI00 91
786'0 6860 6860 G860 | 9100 TIO0 TIO0 SIOO0 | ¥960 1460 T46'0 S86°0 | 9¢0°0 6200 SI00 STIO0 <I
986'0 6860 6860 G860 | Y100 TIO0 TTI0O0 GT00 | 8960 €460 ¢TL6'0 4860 | ¢€00 £<00 49100 SI00 8
€66'0 6860 0660 9860 | L0000 TIO0 OI0O0 ¥IOO | 2260 0860 LL60 4860 | 800 0C00 SI00 STIOO0 ¥
€660 6860 6860 9860 | £000 TIOO TTI0O0 ¥IO0 | 9460 6460 8460 49860 | ¥¢0'0 Tc00 4GI00 9100 ¢
g66'0 0660 ¢66'0 9860 | SO00 OTO0 8000 ¥IOO | €860 <860 L4260 9860 | LIO0O STO0 ¥I00 ¥IOO ¢
£66'0 0660 ¢66'0 9860 | €000 O0T00 8000 ¥I00 | 0660 660 ¢660 /80 | OI0O0 €000 €100 €100 T

e L4 b a4 Y

(TFa— L0y g — (7 — T2 T i —

=1 e =1 1= 7 =1 e ¢ 1= [ P e A1 1= 7 =A1 e =1 1=

(0 =°0) 0137 0} 135 SHUIYFa0)) Judwsn(py uonpdwmsuo) :y [Pueg

panunuo) $°q d[qeL

A.73



*7°d 91qe], 10J S9)0U OS[e 995 "TeHUDISJIP UINJII 33 UI J0U JNg ‘SUoTje[aor SUner3ajuiod ayj Ul spuai) 1eaur 10§ smofre NDbgA Surdjrepun oYy, :¢'g 9[qel. 10§ SHION

€860 1860 9660 G860 | LZIOO 6100 ¥000 G100 | €560 6€6'0 8I80 9190 | £Z¥0°0 1900 ¥8C0 ¥8C0 OF
€860 1860 9660 4860 | 100 6100 %000 G100 | ¥960 6¢60 8I80 9190 | 9700 1900 %80 ¥8c0 O0OC
¥86'0 1860 9660 9860 | 9100 6100 %000 ¥I00 | €560 6€6'0 ZI80 9190 | L¥0°0 1900 ¥8€0 ¥8E0
¥86'0 1860 9660 9860 | 9100 6100 %000 ¥I00 | 7960 6¢60 8I80 9190 | 9700 1900 P80 ¥8CO
986'0 1860 9660 9860 | Y100 6100 %000 ¥I00 | 9960 <C¥6'0 0C80 G190 | #9700 8900 680 G8E0
€660 7860 1660 8860 | L0000 8IOO0 €000 <100 | 9960 6¥60 ¥¢80 9190 | S¥00 1900 %80 ¥8CO
¥66'0 1860 4660 6860|9000 6100 €000 TII00 |2£960 6¥60 9280 9190 | €00 1900 P80 ¥8CO
€660 1860 000T 1660|4000 6100 0000 6000 | 1260 <CS60 1¢80 9190 | 6¢00 800 P80 ¥8CO
G660 1860 000T €660 | S000 6100 0000 2000 | 7260 ¥560 9180 ¥I9°0 | 9200 9700 98€0 98¢0

b i 2t AU

(110 = 1) 1 — (1T = ") Mo~ "o
PP9°0 1990 <2090 G990 | 99€°0 6¥€0 86€0 GSE€0 | 9290 9290 0¢9'0 09%°0 | ¥¢€0 ¥2€0 0470 0¥S0
6v4'0 840 €040 G0 | 19C0 ¢9C0 4L6C0 GLZT0 | 1920 8290 %890 G6¥'0 | 6¥C0 <0 91¥0 G090
9840 G40 8PL0 €940 | SIT0 SCC0 <¢SC0 V0 | 0420 9690 %090 2050 | 0€C0 ¥0E€0 960 €670
1€8°0 G280 6080 0640 | 6910 GZI'0 T6l'0 0IC0 | 0080 ¥cZ0 ¥€90 ¥¢90 | 00C0 9420 990 94¥°0
G88°0 9880 0880 9€80 | SIT'0 ¥IT0 0CI'0 910 | #¥8°0 0220 0890 6¥S0 | 9910 0€C0 0C€0 170
L96'0 9¥6'0 LE6'0 G880 | €F00 G900 €900 GIT0 | 906'0 8E80 L0 €890 | ¥60°0 <¢91°0 €9C0 LI¥0
€60 9960 ¥¥6'0 8680 | £C00 ¥¥0'0 9500 <OT0 | Z160 €980 0920 €690 | €800 ~LET'0 09C0 20¥0
046’0 €960 Z¥6'0 6060 | 0€00 £E€00 €900 1600 | 0€6'0 9680 <920 %090 | 02000 ¥OL'0 8ECO 96€0
896'0 996’0 9¥6'0 0¢6'0 | ¢¥00  S¥0'0  ¥S0'0 0800 | €€6'0 6060 1640 24190 | £90°0 1600 60C0 €8€0
i Hy ) y
N d Z d
Uy — 4ty uFipygig — Yty
=1 = A 1 7 =1 e ¢ 1= v e A 1Y 7 =1 =1 = 1Y
(0 #£°0) sanfep pajrewrnsy I13Y) 0} 13s SHUIDYII0D) Judunsn(py uondwmsuo)) :g [dueg
panunuoy g S[qeL

o O
<l N on o &5

No oD
=N to 83

A74



1250 9690 0290 6240 | 64¥0 SO0F0 08c0 T4C0 | 9690 €€90 4990 9640 | SOF'0 £9€0 ¢€€€0 ¥0T0 OF
090 0990 €690 820 |¢c6€0 0¥e0 L0€0 8ICO | 8990 8490 0240 ¥e80 | ¢¥c0 <0 08C0 9910 0¢C
1790 9890 0CL0 9640 | 690 VIO 0820 ¥0CO0 | 1290 0690 ¥ELO €¥80 | 6¢€0 O0I€0 99C0 LST0
890 ¥¢L0 9920 <CI80 | €1€0 940 ¥¥C0 8810 | 9690 O0IL0 P¥9£0 €980 | ¥0€0 06C0 9¥C0 L¥y10
1640 8440 G080 1€80 |6¥C0 <cc0 G610 6910 | IvZ0 SPL0 P840 %980 | 65C0 99C0 9IC0 9¢1°0
¢a8’0 P80 PS80 <S80 | 8Y1°0 9910 9¥1°0 8PL0 | 9180 OI80 G¢80 GZ80 | ¥8T°0 0610 G410 4CI0
188°0 8980 1980 8980 | 6IT°0 <¢PI'0 6€T0 TVIL0 | 6€8°0 ¥E80 2£80 8480 | I9T°0 9910 €910 <¢Cl'0
2480 £98°0 84980 ¥980 | €10 €10 <rl'0 9€10 | 9980 <480 0980 1880 | ¥€1'0 8CT'0 0910 6110
G680 $98'0 G980 0480 | SPI'0 910 SPI'0 0CT0 | £48°0 G680 ¢88'0 €880 | €¢I'0 SOT'0 BIT'0  ZIT0

o O
<l N n o & C

dFigi — Uy uFipygig — Yty
61’0 69910 SPI'0 0¥C0 | 1980 S¥P80 998°0 0940 | 9100 6000 TO0'0 0000 | ¥86°0 1660 6660 000'T OF
88C°0 68C°0 0400 640 | CIZ0 TIZ0 0€20 1290 | 900 8T00 <000 0000 | 9960 ¢860 8660 0001 OC
79€0 €90 6C€0 Tev0|9€90 L¥90 1490 6990 | €700 <00 €000 0000 | £L96'0 8260 L4660 0001 91
0870 a¥v'0 ZIF0 T0S0 | 0250 9990 €890 66V0 | ¥S0°0 8200 €000 0000 | 9760 <260 L660 0001
PP9°0 1290 Z¥S°0 T090 | 99€°0 6¢v0 €S¥'0 66€0 | 9900 ¥€0°0 G000 0000 | ¥€6'0 9960 S66°0 000°T
£6£°0 <CCL0 €140 9720 | €0C0 84C°0 £48CO ¥5C0 | €500 T€O'0 8000 0000 | L¥6'0 6960 <660 0001
PP8°0 8920 PS40 8820 | 9910 <¥C0 9¥C0 <CIC0 | 800 8200 8000 0000 | €960 ¢L60 <C66'0 0001
€e8°0 £220 S840 6¢80 | £910 €¢C0 <GI¢0 1410 | TI0'0 %100 6000 0000 | 6860 9860 1660 0001
0€80 98240 9440 9980 | 0Z1°0 ¥IC0 ¥¢C0 9¥1°0 | 000'0 0000 0000 0000 | 000'T 000°T 000°T 000°T
i o 0 i
N d Z d
Uty — Uty Uty i — Uty
=161 =1 I [ F=1 e =1 1= | P=T e =1 =X | P €1 = 1=
(0 =) 01377 0} 33S SHUIYF0)) Judusn(py uondumsuo)) :y pdueg
SPUDI, e3UT YIM H00Z-€L6T :(T661T) 1V 19 IPUBIRIAL {(L661) ‘¥ 19 SuT] SUIMO[[0 U0y
-edYTIUP] pue SISA[euy dY} Ul [EIJUIIJI WINIY Surpnur ssauisnqoy] — (S20Ys pazijeuoSoyrQ) uonisoduodraq aouernrep :G'g a[qer,

o
<= oo <too

A.75



€020 T0C0 €410 ¢CECO0 | L6400 6640 LZ80 8920 | L¥00 100 6100 <200 | €960 6960 1860 8460 O0OF
O¥0 T6€0 €520 6070|8650 6090 L¥90 1650|9600 1900 6200 8¥00 | ¥06'0 660 1960 ¢S60 0C
6870 9/%'0 T¥P0 <80 | TIS0 P20 6950 8IS0 | ZIT0 G200 6¥00 1900 | €880 64260 1960 6260 91
T19°0 9890 999°0 4490 | 68¢0 ¥I¥V0 ¥W¥0 €¢¥0 | IFT'0 ¥600 %900 <800 | 6580 9060 9¢60 8160 <1
9940 80Z0 €890 6890 | ¥cCc0 ¢6c0 LICO TICO | ¥9T0 GSITO 9800 OCI0|9¢80 G880 7¥I60 0880 8
788°0 ZI80 ¥840 <080 |9IT0 €810 91C0 8610 | LeT0 <¢CI'0 8IT'0 ¢6I'0 | €980 8480 ¢880 8080 V¥
2680 6£8°0 P08'0 880 | €OT'0 T9T0 9610 <CLTO | ¥OT'0O SITO0 6¢I'0 0¢C0 | 9680 G880 1480 0820 ¢
6480 TP80 0¢80 €980 | I¢cI'0 9910 0810 2Z¥PL'0 | 8500 8800 O¥I'0 9S¢O | ¢v6'0 <160 0980 SP20 ¢
9480 S¥8'0 ¢€80 G/80 | ¥¢I'0 SST'0 89T°0 &SCT0 | ¥S0°0 0900 SPI'0 200 | 960 0¥6'0 SS8°0 8690 1

b i b a4 Y

NI#NQHM — :.INQ C.waqwm — Q.Twoq
(0 #°0) san[eA pajewnisy 119Y} 0} 39S SPUIPYF0)) jJusduysn(py uondumsuo)) :g [pueg

€86'0 6860 6860 4860 | L1000 TIO0 TIOO STO0 | <2960 6960 1260 4860 | 800 100 9GI00 STI00 OF
€86'0 6860 6860 G860 | LI00 TIO0 TIO0 STIO0 | €960 0460 1460 S86°0 | £L£00 0€00 ST00 STOO0 0O¢C
¥86'0 6860 6860 G860 | 9100 TIO0 TIT00 ST00 | €960 0460 T460 9860 | ££0'0 0€00 SI00 SI00 91
786'0 6860 6860 4860 | 9100 TIO0 TIO0 SIOO0 | €960 0460 T46'0 G860 | £L£0'0 0€00 SI00 STIO0 <I
9860 6860 6860 G860 | Y100 TIO0 TTI0O0 ST00 | 2960 ¢TL6'0 1460 9860 | €€0°0 8200 4SI00 SI00 8
€66'0 6860 0660 9860 | L0000 TIO0 OI0O0 ¥IOO | 2260 6460 9260 4860|800 T1¢00 SI00 STI00 ¥
€660 6860 6860 9860 | £000 TIOO TTI0O0 ¥IO0 | 9460 6460 LL60 4860 | ¥¢0'0 Tc00 4GI00 9100 ¢
G66'0 0660 ¢66'0 9860 | SO00 OTO0 8000 ¥IOO | €860 <860 9460 <860 | LZIO0 STO0 SI0O0 ST100 ¢
£66'0 0660 ¢66'0 9860 | €000 O0T00 8000 ¥I00 | 0660 660 660 9860 | OI00 €000 ¥I00 %100 T

e L4 b a4 Y

(TFa— L0y g — (7 — T2 T i —

=1 e =1 1= 7 =1 e ¢ 1= [ P e A1 1= 7 =A1 e =1 1=

(0 =°0) 0137 0} 135 SHUIYFa0)) Judwsn(py uonpdwmsuo) :y [Pueg

panunuo) g°q dqeL

A76



*€'d 9[qe], 10J S9)0U OS[e 99§ "TeHUDISJIP UINJII 33 UI J0U JNg ‘SUOTje[or SUner3ajuiod ayj ul spuai) 1eaur 10§ smofre NDbFA Surdjrepun oYy, :¢°g 9[qel. 10§ SHION

€860 1860 9660 G860 | LZIOO 6100 ¥000 G100 | ¢56'0 €60 €I80 6090 | 8700 €900 T6€c0 T16€0 OF
€860 1860 9660 G860 | 100 6100 %000 GT00 | €960 Le6'0 €180 6090 | Z¥00 €900 T16€0 Tec0 0OC
¥86'0 1860 9660 9860 | 9100 6100 %000 ¥I00 | ¢56'0 €60 €180 6090 | 800 €900 16€0 16€0
¥86'0 1860 9660 9860 | 9100 6100 %000 ¥I00 | €960 8c60 €I80 8090 | L¥00 <900 <T6€0 <T6E0
9860 1860 9660 9860 | Y100 6100 %000 ¥I00 | 9960 1¥6'0 GI80 8090 | G700 6900 <C6E0 <C6E0
€660 7860 1660 8860|000 8IOO €000 <100 | %960 8¥6'0 0¢80 6090|9700 <00 T16c0 16€0
¥66'0 1860 4660 6860|9000 6100 €000 TI00 | 9960 L¥6'0 <C80 6090 | €00 €900 T16€0 T6€0
€660 1860 000T 1660|4000 6100 0000 6000 | 0460 0960 ZI80 6090 | 0200 0900 T6c0 T16€0
G660 1860 000T €660 | S000 6100 0000 2000 | €460 €560 <I80 9090 | £Z00 £L¥0'0 ¥6€0  ¥6£0

b i 2t AU

(110 = 1) 1 — (1T = ") Mo~ "o
PP9°0 1990 <2090 G990 | 99€°0 6¥€0 86€0 GSE€0 | 9290 9290 0¢9'0 09%°0 | ¥¢€0 ¥2€0 0470 0¥S0
6v4'0 840 €040 G0 | 19C0 ¢9C0 4L6C0 GLZT0 | 1920 8290 %890 G6¥'0 | 6¥C0 <0 91¥0 G090
9840 G40 8PL0 €940 | SIT0 SCC0 <¢SC0 V0 | 0420 9690 %090 2050 | 0€C0 ¥0E€0 960 €670
1€8°0 G280 6080 0640 | 6910 GZI'0 T6l'0 0IC0 | 0080 ¥cZ0 ¥€90 ¥¢90 | 00C0 9420 990 94¥°0
G88°0 9880 0880 9€80 | SIT'0 ¥IT0 0CI'0 910 | #¥8°0 0220 0890 6¥S0 | 9910 0€C0 0C€0 170
L96'0 9¥6'0 LE6'0 G880 | €F00 G900 €900 GIT0 | 906'0 8E80 L0 €890 | ¥60°0 <¢91°0 €9C0 LI¥0
€60 9960 ¥¥6'0 8680 | £C00 ¥¥0'0 9500 <OT0 | Z160 €980 0920 €690 | €800 ~LET'0 09C0 20¥0
046’0 €960 Z¥6'0 6060 | 0€00 £E€00 €900 1600 | 0€6'0 9680 <920 %090 | 02000 ¥OL'0 8ECO 96€0
896'0 996’0 9¥6'0 0¢6'0 | ¢¥00  S¥0'0  ¥S0'0 0800 | €€6'0 6060 1640 24190 | £90°0 1600 60C0 €8€0
i Hy ) y
N d Z d
Uy — 4ty uFipygig — Yty
=1 = A 1 7 =1 e ¢ 1= v e A 1Y 7 =1 =1 = 1Y
(0 #£°0) sanfep pajrewrnsy I13Y) 0} 13s SHUIDYII0D) Judunsn(py uondwmsuo)) :g [dueg
panunuoy ¢'g S[qer

o O
<l N on o &5

No oD
=N to 83

A77



Table B.6: Cointegration Test Statistics using data from Gourinchas and Rey (2007a,b)

k=1 k=2 k=3 k=4
Ho:r n—r Qrn) Qrlr+1)|Q(rin) Q(rlr+1) | Q(rln) Q(rlr+1) | Qrln) Q(r|r+1)
r=20 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]  [0.002] | [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(r|n) denotes the trace statistic, i.e. Q(r[n) = =T 7" In(l - Ai) and Q(r|r + 1) denotes the
—T'In(1 — Ar41) as defined in Johansen (1995). The table reports test

maximum eigenvalue statistic i.e. Q(r|r + 1)

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

Ty Ct — 2t ay — 2 It — 2 CVooo CVogs CVp.og
PP -6.482 -2.230 -1.963 -3.148 -3.446 -4.032
[p-value] [0.000] [0.470] [0.618]
PP -6.115 (1.82) -2.232(1.8) -1.923 (1.54)
[p-value] [0.000] [0.469] [0.639]
KPSS, 0.146 0.475 0.463 0.119 0.146 0.216
KPSSy; 0126 (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
T By — 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 (¢; — z¢), gross assets to net output (a; — z;) and gross liabilities to net output (I; — z;). 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 (PP, and K PSS;) the bandwidth parameter is set to 8, and in the second (PP, and
K PSS,) 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 (a; — z;) and gross liabilities to net output ratios (I; — z:), 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 ¢-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

Ho:r  n—r Q(ln) QUrlr+1) Qrln) Qrlr+1) Q(rln) Q(rlr+1) Q(rln) Q(rlr+1)

r=0 4 78984 34653 | 74711 34770 | 72999 35007 | 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<i 3 44331 24822 | 39941  17.880 | 37.993 16644 | 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 19509 12249 | 22.061 14265 | 21.349 14946 | 17.625 12346
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(r|n) denotes the trace statistic, i.e. Q(rln) = —T> 7 In(l — A\i) and Q(r|r + 1) denotes
the maximum eigenvalue statistic i.e. Q(r|r + 1) = —T'In(1 — A.41) 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)

Tt Ct — 2t ar — 2t Iy — 2 CVogo CVogs CVogg
PP -3.072 -3.454 -3.181 -3.148 -3.446 -4.032
[p-value] [0.117] [0.049] [0.093]
PP -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]
KPSS, 0.102 0.050 0.061 0.119 0.146 0.216
KPSSy; 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 (PP, and K PS5 S1) the bandwidth parameter is set to 8, and in the second (P P2 and K PSSb)
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.22: Relative Standrd Deviations of the Approximation Error

0 a/0flow O.cal0G4

p=099 32510 43310
p=098  32.023 42.730
p=097 23199 30.951
p=096  17.701 23.606

NOTES for Table B.22: The table reports the relative standard deviations of the ‘flow’ term éAéHl — Aé41 +
(1;%) ri+1 and the approximation error e{4 = CAyq — pidAétH + Aéi1 — (1 — é) Tiy1 — ﬁ@it relative
to C' Ay, for different values of the ‘discount factor’, p. 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: .7, Acy,j, regressed on
Horizon H ACt Azt Aat Alt CAt RQ

1 0261 0039 0003 0002 -0.024 0.081
[t-stat]  [2.671] [1.119] [0.221] [0.121] [-0.884]

2 0391  0.023 0008 0027 -0.046 0.092
[t-stat]  [2465] [0.465] [0.412] [0.874] [-0.910]

3 0.694 0055 0019 0030 -0.073 0.181
[t-stat]  [3.736] [0.842] [0.849] [0.653] [-0.972]

4 0.760  0.053 0023 0063 -0.107 0.187
[t-stat]  [3.267] [0.696] [0.915] [1.226] [-1.095]

8 1.021  -0119 0014 0.120 -0.024 0.102
[t-stat]  [1.917] [-0.910] [0.283] [1.425] [-0.147]

12 0540 -0.087 0.009 0176 0121 0.045
[t-stat]  [0.910] [-0.560] [0.167] [1.900] [0.449]

16 0285 0.020 0017 0180  0.024 0.003

[t-stat] [-0.395] [0.097] [0.351] [1.999] [0.071]
Panel B: ZhH:1 Azyp, regressed on

Horizon H Acy Az Aay Al CA; R?
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: ZhH:1 Te+n, Tegressed on

Horizon H ACt AZt Aat Alt OAt 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 3422 -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: Ethl(rf+h — 1}, ) regressed on
Horizon H ACt AZt Aat Alt CAt 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] [2200] [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 -0400 -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, NF A 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: 6‘71t
— (et =2t = (Ve = Verr)) + Pa (@t =2 = (V0 = Vae)) + o0 (le = 26 = (Voo = 71,0)) + ((pa + 1) JE[L + 7¢])re. The de-
pendent variables in the h-period regressions are Aw;y1 + ... + Awiypn, where w € (c, z,r, % — rl). For each regression,
the table reports ordinary least squares (OLS) estimates of the regressors, autocorrelation robust ¢-statistics (using the
Quadratic Spectral Kernel) in square brackets and adjusted R?. 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 C'A;
S Aciin -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]
R? -0.006  0.0003  0.002 0.007  -0.003  -0.007  -0.009
Zthl Aziip -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]
R? 0.114 0.189 0.242 0.309 0.287 0.172 0.199
S Teen 1556  -4.269 -6.908 -7.999  -9.003 -8497 -9.177
[t-stat] [-1.422] [-2.928] [-3.603] [-4.118] [-3.075] [-1.860] [-1.595]
R? 0.008 0.049 0.109 0.120 0.087 0.055 0.057
S (e, —rl,) 0301 -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]
R? 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
n witha. #0 7} witha, =0

Az 0.3709 0.3870
[0.2096, 0.5126]  [0.2275, 0.5263]

AzEU 0.0274 0.0467
[-0.1482,0.2013] [-0.1293, 0.2198]

Acy 0.8528 0.8648
[0.7967,0.8943]  [0.8129, 0.9031]

Acst 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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