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1 Introduction

This chapter develops consumption-based tests of alternative hypotheses
about countries’ participation in world financial markets. The underlying
methodology in principle can throw light both on the efficiency of inter-
national trade in noncontingent assets, and on the range of contingent
assets countries use to diversify idiosyncratic national risks.

My empirical analysis of aggregate consumption behaviour in the seven
largest industrial countries is consistent with the hypothesis that most
became increasingly integrated into world markets for risk sharing over
the 1973-88 portion of the post-World War 1II era. In this group of
economies, Germany stands out as having reduced idiosyncratic con-
sumption risk through trade to an exceptional degree. For France, Italy,
Japan, and the United Kingdom, the interpretation of aggregate con-
sumption behaviour after 1973 is more ambiguous, as one might expect
given these countries’ comparatively late capital account liberalisation
drives. Country size makes the United States’ record difficult to assess,
while Canada throws up a puzzle, an apparent sharp reduction after 1973
in the global diversification of its consumption risks.

Empirical studies of international trade in consumption risk generally
reach the conclusion that markets for risk function imperfectly at the
international level, and certainly less efficiently than do domestic markets.
Atkeson and Bayoumi (1992), for example, argue that the national diver-
sification of regional incomes within the United States is significantly
greater than the international diversification of European national incom-
es.! French and Poterba (1991), Golub (1991), and Tesar and Werner
(1992) document what appears to be a domestic asset bias in the security
portfolios of major industrial countries.

Yet another approach, proposed by Leme (1984) and Scheinkman
(1984), starts from the observation that national consumption levels
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should move in a synchronised fashion when aggregate preferences are
stable and mutual insurance against idiosyncratic risks is feasible. Con-
sumption-based analysis of international risk sharing has been refined
and extended by Stockman and Tesar (1990), Devereux, Gregory and
Smith (1992), Backus, Kehoe and Kydland (1992), Backus and Smith
(1992), and Baxter and Crucini (1993), among others. The basic message
of this work is that correlations among international consumption move-
ments are too low to be fully explained within a setting of free inter-
national asset trade and complete markets.

This chapter draws on the consumption-based approach to develop an
empirical framework for evaluating international financial integration.
My framework recognises cxplicitly that the ex post covariation in
national consumptions depends not only on the freedom residents of
different countries have to transact in securities markets, but also on the
completeness of those markets — that is, on the range of contingencies on
which cross-border contracts can be written. The empirical methodology
can accommodate the two extreme cases of noncontingent asset trade and
complete markets, as well as the broad middle ground where only a subset
of national consumption risks is insurable. Once identifying assumptions
are made, the consumption effects of noninsurable risks can be separated
empirically from those of restrictions on international asset trade. (The
necessary identifying assumptions are unlikely to be innocuous,
however.)

Section 2 below sets out a model of international consumption co-
movements under possibly incomplete asset markets. Section 3 develops
an econometric framework for testing the predictions of this model. The
framework generalises the one based on free international trade in bonds
that has been applied to industrial countries by myself (1989) and by
Kollmann (1992).

The data and estimation strategy are discussed in section 4, where a
central question is the treatment of country-specific preference shocks.
Section 5 tests successively less restrictive versions of the model. One test
in section 5 is inspired by Feldstein and Horioka’s (1980) analysis of
economies’ saving and investment rates, but leads to a different perspec-
tive on the post-war evolution of world capital markets. Section 6 draws
some conclusions.

2 Market completeness and international consumption correlation

This section develops a general method for analysing international con-
sumption comovements when there is cross-border trade in assets. The
approach illustrates that empirical predictions about consumption com-
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ovements depend not only on the opportunity to trade assets freely, but
also on the range of events on which assets’ payoffs can be conditioned. In
the model 1 develop it is approximately true (and under one set of
assumptions, exactly true) that ex post consumption-growth differentials
between countries are uncorrelated with any random variable on which
contingent contracts can be written. The model thus yields a potentially
powerful method for discriminating empirically among different hypo-
theses about market completeness.

To simplify matters I assume that there is a single tradable consumption
good and that each country i, i =1, .. ., N, is inhabited by a representa-
tive infinitely-lived individual.

Modelling the evolution of uncertainty is critical to the developments
that follow. For every date ¢ there is a set of possible states of nature &¥,, a
generic element of which is denoted s,. Transitions between states obey a
Markovian probability law: the probability that state s, occurs depends
on the realised value s,_, and possibly on calendar time. Conditional
expectations are thus straightforward to compute.

Let C, be the date-r consumption of the country-i individual. This
individual’s objective function at 1 =0 is

oo

Uo=E{Zﬁfu(C,-,,0,~,)|So}, 0<Bi<l, M
t=0

where E{:|s}, given the Markov structure assumed, is an expectation
conditional on the information observed up to time ¢. In (1), €, is a
preference shock, the realised value of which is one element determining
the world economy’s state.?

Let ¥, be a minimal countable partition of ¥, into verifiable events.? For
any v, € V,,contractscan be written on theevent s, € v,, but noton theevent
that s, liesin some element of a partition of &, strictly finer than V,. Imake no
attempt in this chapter to model the nonverifiability of some events. The
notion g(v,|s,_ ;) will be used to denote the price on date  — jof the asset that
pays 1 consumption unit in the event s, € v, and 0 in the event s, & v,.

Predictions about consumption dynamics are derived from the Euler
equations associated with transactions in these state-contingent assets.
Let C;, = Ci(s,) be country /’s per capita consumption level contingent on
event s,. The stochastic Euler equation associated with the asset described
in the last paragraph is

Q(VH 1 Ist)u'[ci(st), 0i1]
= ﬂiE{u'[Ci(sH 1), 0ir s l]l Vis l,st}' (Vi1 Isl)s @)

where 7n(v,,,|s;) is the date-r conditional probability that event v,,,
occurs. The left-hand side of this equation is the current utility cost of
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buying the state-contingent asset, the right-hand side the discounted
expected utility value of its payoff.

If people in different countries i and j face the same asset prices and have
rational expectations, then equation (2) implies that for all 5s,€ ¥,
Vi1 € Vi,

E {ﬂi“’[ci(sw 1), Oic+ l] _ ﬂju'[cj(sm 1D, 0jt+ l]
u'[Ci(s),0:] u'[C,-(s,), 01"]

Equation (3) provides the central link between national intertemporal
rates of substitution and insurable risks.

The main prediction of (3) is that ex post differences in individuals’ rates
of intertemporal substitution are statistically uncorrelated with variables
on which contractual payoffs can be conditioned, and with variables
known as of date ¢. To set the stage for a proof, let D;(s,+,s,) denote the
ex post difference in marginal rates of intertemporal substitution between
representative agents of countries i and j, so that (3) becomes:

E{Dij(s:+1a51)|vr+h5:}=0 (VS,ES’,,VHIE‘VHO. (4)

Since only events in V,,, or countable unions thereof are verifiable,
contingent contracts payable on date ¢+ 1 can be written only on
random vectors /- &, , , —~R" that are measurable with respect to V¥, ,, the
smallest set containing the null set @ and all countable unions of
members of V,, . Measurability of f means that the inverse image f~'()
of any product of half-open intervals /C R" is a member of V¥, |, i.e.
that the event f{s,, ) € I is verifiable for all /. Measurability implies that
fs,+1) is constant on every v, € V,,,, since f~'(z) € V¥, for every
point z € R". Similarly, variables known as of date ¢ are functions on ¥,
that are measurable with respect to ¥¥, which is defined analogously to
Ve

To prove the main result, notice that for any V¥, -measurable function
S —R

E{Dij(sl+ 1550/ (504 l)} = E{E{Dij(sl+ 1S)S(S04 l)l Vi l’s'}}
= E{f(SH I)E{Dij(sl+ l’st)l v,+.,s,}} =0.

The first equality follows from the law of iterated conditional expecta-
tions, the second from the constancy of f{s,,;) on each element
vi+1 € V,41, and the third from (4). A similar argument shows that
Di(s,+1,5,) is uncorrelated with date-¢ information.

The discussion can be summarised by the following:

vl+hsl} =0. (3

Theorem: The date-t + 1 ex post marginal rate of intertemporal substitu-
tion difference between any two countries i and j,
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Bit'[Cils141), Oir+1] _ Bit'[Ci(si+1),650+1] 0]
w'[Ci(s,), 0] u'[C,-(s,), ojt]

is statistically uncorrelated with any random variable on which date-f + 1

contracts can be written, as well as with any variables realised on date ¢ or

before.

Dij(sr+l,sr) =

Two simple examples will help to clarify this theorem’s meaning:

1. As a first example, suppose that V, = &, on all dates, which is the case
of complete markets. In this case contracts can be made contingent on any
state of nature, so the theorem states that the random variable D;(s;+1,5,)
must be uncorrelated with any random variable realised at time ¢ + 1.
This can be true, however, only if D;(s,+1,5,) is a constant and, by (4), that
constant must be zero. So by (5), for all states of nature,

ﬂiu'[ci(s:+l),0u+ 1] _ ﬂju,[q(sl+ 1),0jx+ 1] 6)
u'[Ci(s,), 0] u'[Ci(s)), 0]
in the case of complete markets. Marginal rates of intertemporal substitu-
tion must be equalised after the fact.>
2. As a second example consider the opposite extreme in which
Y, ={%}, i.e., in which the minimal verifiable partition of ¥, consists of ¥,
alone. Now only noncontingent contracts can be written, so that the only
assets traded are indexed bonds. The theorem above implies the weaker
result that D;{s,+,s,) is uncorrelated with information available as of
time ¢, or that

B’ [Ci(s,+1),0i41] ﬂj“l[cj(swl)ya‘wl] _
{ TG00 WG] "} =0 @

(compare with equation (3)). Hence, the ex post rate of substitution differ-
ential is uncorrelated with information known as of date ¢. But its corre-
lation with date-¢ + 1 variables is unrestricted. Relations similar in spirit to
(7) have been tested empirically by me (1989) and by Kollmann (1992).6

Intermediate between these two extreme possibilities is a range of cases
in which partial insurance renders D;{(s, ., s;) uncorrelated with some, but
not all, date-z + 1 variables. The intuition for the theorem is easy. Any
idiosyncratic consumption risk systematically related to some verifiable
random event is traded, leaving ex post differentials in marginal intertem-
poral substitution rates as functions of nonverifiable events only.

3 Econometric implications of the model

Empirical testing of the models presented in section 2 requires additional
identifying assumptions. Here 1 describe how restrictions on utility
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functions and on the distributions of preference shocks lead to simple
econometric specifications of the models. These specifications, which 1
will apply to time-series data below, are related to specifications tested
against panel microdata by Townsend (1989) and Mace (1991) and
against cross-sectional microdata by Cochrane (1991).

3.1 Complete asset markets

Assume tentatively that there is free international trade in a complete set
of Arrow--Debreu securities.

As a first possibility, assume that the period utility function takes the
isoelastic form

1
u(Co0) =1, (€)' exp0)  (p>0) ®)
Let ¢ = 0 be the initial period and let 0, be normalised, for all countries i,
so that 0, = 0. Under complete markets equation (6) holds true; it implies
that V¢ = 0,

Biexp(0:)Cii? _ Brexp(0i)Cic”
Ci’ Cy” )
The assumption that countries share a common risk-aversion coefficient
p 1s not innocuous, but is a central maintained hypothesis in the analysis
and tests that follow. In my 1989 paper I found little evidence against this
hypothesis in quarterly 1973-85 data for Germany, Japan, and the United
States.”
Taking natural logarithms in (9) yields the time-series model

€)

log C;; = log C;; + log(Cin/ Cr)
1
+ log(Bi/B)(t/p) + » (0 = 03). (10)

In (10), log(B:/f;) measures the extent to which country i’s residents are
more patient than those of country j, while log(Cy/Cp) reflects relative
impatience as well as the initial wealth of i relative to j.

A main implication of (10) is that when national time-preference rates
coincide (f;=f;) and there are no differential preference shocks across
countries (0, — 0;, = 0, V1), national per capita consumption levels display
equal proportional ex post comovements. In the analysis below, however,
country-specific taste shocks will play a role. Equation (10) then makes
the weaker prediction that other things the same, log C;, and log C;, should
move by equal amounts. Equation (10) also implies that no date-t variable
that is uncorrelated with 0, — 0;, will be correlated with log C;, — log C;.
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In the many-country framework of this chapter, an alternative esti-
mation strategy has some potential advantages that section 4 will discuss
in detail. Let n,, be country /’s share in world population and let Cy, be
world per capita consumption, so that

N
Cw, = z nj, Cj,. (1 1)
j=1

Let u, be the common value of the marginal rates of substitution in
equation (9). Using (9) and (11), one finds that

Tawesiome]
H' 5, B/7 exp(0;/PInii Col
from which it follows that

log C;, = log Cy, + log Cp + (log B.)(¢/p)
+ {0:'1/ P— 10g[zj »B} /e exp(67j,/ pn;, Cﬁ)]}- (12)

(Notice that the consumption time trend is zero when f; = §;, Vi, j, and
when countries’ population shares contain no time trend.) Equation (12),
which provides an alternative and more compact mode of summarising
the main message of equation (10), likewise implies proportional move-
ments between each country’s consumption and world consumption, all
else equal. It also implies that date-¢ variables independent of preference
and population shocks will also be uncorrelated with log C;, — log Cy,.

The isoelastic-utility specification (8) is an appropriate one in a context
of ongoing economic growth, and the log-consumption specification in
equations (10) and (12) will therefore be the basis for the tests carried out
below. An alternative, exponential form of the period utility function
helps simplify some of the econometric arguments I make in section 4 in
favour of a testing strategy based on (12) rather than (10). It is therefore
useful to develop briefly the empirical implications of complete asset
markets under exponential utility,

u(C,0) = —exp(—pCi+ 0)/p  (p>0). (13)
If we assume that 0,y = 0, Vi, equation (6) now implies that
Bi exp(— pCi + 0i) _ B exp(— pCi + 6;)
exp( — pCo) exp( — pCp)
Vit = 0. Taking natural logarithms yields

Ca= Ci(Cao — C) + log(B/B)1/p) + /1) O = 0,), (14)

the ‘levels’ version of (10). The analogue of (12) is
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lOg Ci, = CW‘ + (C,o - Ejnj, Cjo)
+ (log Bi — Z;n;, IOg;Bj)(t/P) + (0, — Zn,0;).  (15)

As noted above, the results I report below are for equations involving
consumption logs, not consumption levels. Equations estimated in levels,
however, led to very similar results.

3.2 Incomplete asset markets

This section has proceeded under the tentative assumption of complete
asset markets. If consumption depends on idiosyncratic uninsured risks,
however, equation (4) shows that equations like (10), (12), (14), and (15)
must be modified by the addition of extra error terms reflecting those
risks.

In the extreme case that only noncontingent assets are traded on date
t — 1, the extra error term can reflect any new date-¢ information relevant
to current consumption decisions. Generally, however, at least some
state-contingent assets are traded. Their payoffs are functions of events
that do not generate ex post international differences in the growth of the
discounted marginal utility of consumption.

The econometric implications of market incompleteness are discussed
further in context below (equations (19) and (20)).

4  Specification and data

There are two preliminary specification issues to be settled before esti-
mation. First, should one investigate pairwise regressions such as (10) and
(14), or are there advantages to working with a world consumption
measure as in (12) and (15)? Second, should consumption data be differ-
enced prior to regression? This section discusses these two issues and then
describes the data.

4.1 Reducing least-squares bias through use of world consumption data

Several studies have attempted to test relations like (10) and (14). Generally
these studies assume that §; = ; and that there are no preferences shocks,
and then proceed to examine pairwise correlations between C;, and C;, (or
between various transforms of those variables). These correlations turn out
to be low in many cases — generally lower, for industrialised countries, than
the correlations between national output levels.® The finding of low pair-
wise consumption correlation is often taken as evidence of imperfect inter-
national financial market integration or of missing markets.
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Such low international consumption correlations are not surprising,
even under complete markets, when there are significant country-specific
preference shocks. Yet regression equations such as (10) or (14) can mask
the possibility that international consumption changes due to factors
other than preference shifts are closely synchronised. One way to think of
this problem is as an endogenous-regressor problem: country-j consump-
tion in (10) or (14) is likely to be positively correlated with @;, — a high
realisation of 0, raises the marginal utility of country ;’s time-f consump-
tion — and so least-squares estimates will tend to produce downward-
biased estimates of slope coefficients.

One can reduce this bias by estimating equations of form (12) or (15), in
which world consumption is the independent variable explaining country
i’s consumption. Particularly if country i is small, the degree to which its
taste shock 6; diverges from an average world taste shock should be
approximately uncorrelated with world consumption. The composite
errors 0,,/p — log[Z; B/% exp(0;,/p)ny Cp) in (12) and 0, — Z;n,,0,, in (15)
are thus more plausibly weakly correlated or uncorrelated with their
respective regressors than is the error (0;, — 0;)/p in (10) and (14).

An example based on exponential utility clarifies this intuition. Imagine
a pure exchange economy in which world per capita output on date ¢, Yy,
is an exogenous random variable. Under complete markets either of (14)
or (15) describes the equilibrium consumption allocation; if we simplify
the notation by assuming that p = 1, that Cp = Cp and ;= B; Vi, j, and
that n;, = 1/N Vi, 1, then these two equations become, respectively,

Ci= le + 0, — oju (]6)
C,', = Cw, + 0;, - (I/N)Ejoj]. (17)

Since in equilibrium (1/N)Z;C;, = Cy, = Yyu,, country s equilibrium
consumption level is, by (17),

Ci=Yuw +0,—(1/N)Z;0,. (18)

Let a;; be the slope estimate derived from applying ordinary least squares
to the pairwise regression equation (16). I make the further simplifying
assumptions that the taste shocks 0, are distributed independently of Yy,
and that Vi, j, 0, and 0;, have identical but independent distributions. By
(18), it follows that

plim &; = 1 — (d3/02),

where o3 is the variance of preference shocks and ¢% the variance of
national consumption levels. If preference shocks account for part of the
overall variance of national consumption, least-squares regressions of
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country-i on country-j consumption can produce slope estimates that are
asymptotically biased below the true value of 1.

Consider next the least-squares slope estimate &, from (17). Under the
distributional assumptions just made, plim @, = 1. Least-squares esti-
mation of (17) thus gives an asymptotically accurate picture of how
national consumptions and world consumption covary holding prefer-
ences constant. Furthermore, date-7 variables uncorrelated with the error
0, — (1/N)X,0;, other than Cy,, should be insignificant in (17) when it is
estimated by least squares.

In section 5 I will try to reduce least-squares bias by relying on a
specification like (17), in which world per capita consumption is a
regressor. In situations other than the simple one-good pure-exchange
economy of my example, however, some bias can remain. Preference
shocks may alter the division of world output between consumption and
saving, so in principle a nonzero correlation between the regressor and
error term in (17) is possible in an economy with investment. This
possibility is most important when country i in (17) is large, a point I will
revisit in analysing results for the United States below.

4.2 Should the data be differenced?

As mentioned above, the estimates reported below will be derived from
the logarithmic specification (12). Tests could in principle be based on
equations such as (12) itself or on the implied equations in log-differences.
In their microdata studies, Mace (1991) and Cochrane (1991) use differ-
enced specifications to remove fixed household effects corresponding to
the terms in period-0 consumption in (12).° In the present time-series
context another reason for considering a differenced model is the danger
of spurious correlations and asymptotically invalid inferences.

Per capita consumption data are well known to be generated by
integrated or near-integrated processes, a feature rationalised by
forward-looking consumption theories. A regression of country i con-
sumption on world consumption, as in equation (12), might give a
misleading impression of close correlation if these series are not cointe-
grated. Such a spurious relationship could also result in erroneous
statistical inferences.

For most of the countries examined below, logarithmic regressions of
national on world consumption do give rise to R statistics that are above
Durbin-Watson statistics — the informal diagnostic indicator of spurious
regression suggested by Granger and Newbold (1974). More formally, for
a typical country i, log C;,, log Cy,, and log C;, — log Cy, all appear to be
nonstationary processes; indeed, log C;, and log Cy, are often not cointe-

Are industrial-country consumption risks globally diversified? 23

grated.'® These findings suggest that a specification in log-differences will
be more informative than one in log-levels.

Taking a linear approximation to (12) (which assumes complete
markets) and differencing yields

AlogCiy =6 + AlogCy/, + €3 19)

the disturbance ¢,;,, which is assumed to follow a stationary process, is a
function of taste shocks and, possibly, errors in measuring consump-
tion.!! I will generally assume that €, and 4logCy, are approximately
uncorrelated, but will also remark on cases where some correlation seems
likely.!?

Equation (19) may lead to unbiased least-squares slope estimates even
when asset markets are incomplete. To understand this possibility, notice
that in the present context and under incomplete markets, equation (19)
would become

AlogCy =0+ AlogCu, + €, + n;4, (20)

where 7;,is a function of date-7 innovations that are not verifiable and thus
cannot be insured. If such innovations are uncorrelated with 4log Cy,,
least-squares estimation of (20) gives a consistent slope estimate provided
E(4log Cy,€;) = 0. The converse of this implication should also be noted,
however: if markets are incomplete and the uninsurable factors #;, are cor-
related with 4log Cy,, then the least-squares slope estimator is not consist-
ent for (20). Further, insured factors correlated with #;, might display
nonzero estimated coefficients if included on the right-hand side of (20).

Equation (20) will be the workhorse for the empirical analysis in section
5. A test of financial integration asks if the coefficient of 4log Cy, in (20)
is 1 once the uninsurable risk factors underlying 7, are added as
regressors (assuming these, like 4log Cy,, are uncorrelated with ;). At
the same time, random variables uncorrelated with ¢;,, and on which
contracts can be written, should not enter significantly into (20). It is thus
possible in principle to identify the uninsured factors contributing to
idiosyncratic national consumption fluctuations.

4.3 Data description

The annual national income and product account and population data
used in this study come from the Penn World Table (Mark 5), as described
by Summers and Heston (1991). The national account components
studied below — gross domestic product (GDP), consumption (C), private
plus public investment (/), and government consumption (G) — are all
measured in real per capita terms at 1985 international prices.!3
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Table 2.1. Correlation coefficients for per capita consumption growth
rates, 1951-72 and 1973-88

Canada France Germany Italy Japan UK us

Rest-of-world 0.43 0.26 —-0.11 -0.02 0.06 0.29 0.26
0.10 0.50 0.72 0.27 0.62 0.59 0.31

Canada 0.07 0.04 0.04 0.03 -0.22 0.60
0.00 0.38 -0.12 0.03 -0.15 0.17

France 0.21 0.28 0.18 -0.21 0.05
0.44 0.42 0.65 0.21 0.30

Germany -0.12 0.19 -0.13 -0.04
0.36 0.45 0.39 0.46

Italy 0.54 -0.15 -0.03
0.37 0.19 -0.02

Japan -0.23 0.05
0.68 0.46

UK 0.39
0.49

World per capita consumption is as defined in equation (11). For my
purposes the ‘world’ consists of the 47 Penn World Table countries with
data extending over the entire 1950-88 sample, and awarded a quality
grade of at least C — by Summers and Heston.'* The major oil exporters
are not part of this group.

To allow convenient comparison with the findings in other studies of
international consumption comovements, I report in Table 2.1 corre-
lation coefficients for changes in the logarithms of annual national per
capita consumption rates. Each box in the table contains two estimated
correlation coefficients one (above the diagonal) for the period 1951-72
and a second (below the diagonal) for the period 1973-88. The sample
split is motivated by independent evidence that the first subperiod was on
the whole an era of considerably lower global asset market integration
than the second. The individual-country sample is the Group of Seven
(G-7), consisting of the largest industrial nations. Obviously it is feasible
and desirable to apply tests such as those done here to additional
countries.

The first row of Table 2.1 shows the correlation coefficient between the
change in each G-7 country’s log consumption per capita and the change
in the rest of the world’s log consumption per capita.!>
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Table 2.2. Standard deviation of domestic consumption growth relative to
standard deviation of world consumption growth, 1951-72 and 1973-88

Canada  France  Germany Italy Japan UK uUsS

1951-72 2.6l 1.66 2.54 1.99 2.65 232 202
1973-88  3.92 1.84 1.50 1.90 1.99 2.63 1.84

%
0.85 (1951-72)

Standard deviation of annual world consumption growth = { 113 (1973-88)

Three main facts are apparent from Table 2.1. First, as the recent
empirical literature has shown, pairwise correlations between national
consumption growth rates, as well as correlations between national
growth rates and rest-of-world growth rates, are typically far below the
unit correlation that would characterise a world with costless asset and
commodity trade, complete markets, no preference shocks, and no errors
in measuring real consumption per head. Second, in most cases the
country-to-country correlation coefficients for the second sample sub-
period are higher than those for the first (most of the exceptions involve
Canada). Third, for all countries except Canada, the correlation of
domestic with world consumption growth rises in the second sample
period — dramatically so in the cases of Germany and Japan.

Taken as a whole, Table 2.1 is consistent with the hypothesis that
increased international trade in a broader range of financial assets took
place after 1973. Table 2.2 offers some additional evidence pertinent to
this question. Financial diversification makes it feasible for every country
to reduce the variability of its consumption growth relative to that of
world average consumption growth; Table 2.2 shows that only Japan and
Germany have done so in a big way. World consumption growth became
a third more variable after 1973, but Germany actually reduced the
absolute variability of its consumption growth rate while Japan held the
variability of its rate about constant. Canada is again an outlier, with a
massive increase in relative consumption growth variability.

A potential alternative explanation for the results in Tables 2.1 and 2.2,
one that does not rely on international diversification, comes from
looking at changes over time in the behaviour of national per capita
outputs (that is, gross domestic products). The results indicate that Tables
2.1 and 2.2 are easily explained by a model in which consumption growth
closely (and naively) tracks domestic output growth.

Table 2.3 shows the output correlations corresponding to the entries in
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Table 2.3. Correlation coefficients for per capita output growth rates,
1951-72 and 197388

Canada France Germany Italy Japan UK uUs

Rest-of-world 0.42 0.41 0.31 035 043 0.49 0.19
0.30 0.56 0.87 0.61 0.71 0.66 0.67

Canada 0.49 0.09 -0.11 0.10 —0.21 0.63
-0.11 0.29 —-0.03 0.23 0.14 0.37

France 0.07 0.10 0.52 —-0.07 0.25
0.63 0.82 0.52 0.50 0.33

Germany 0.22 0.09 0.26 0.18
0.70 0.70 0.66 0.80

Italy 0.46 0.22 0.15
043 0.32 043

Japan 0.33 0.26
0.73 0.63

UK 0.29
0.66

Table 2.1. As in Table 2.1, the correlations have a tendency to increase
over time. Furthermore, as noted by Backus, Kehoe and Kydland (1992)
and Stockman and Tesar (1990), the international output correlations in
Table 2.3 tend to be higher than the consumption correlations in Table
2.1.

Table 2.4 does the calculations in Table 2.2 using output rather than
consumption growth rates. For all the countries but the UK, there is a
decline in domestic relative to world output-growth variability after 1973.
For Japan and Germany in particular, the declines in domestic relative to
world output-growth variability match the corresponding declines in
relative consumption-growth variability shown in Table 2.2.

Tables 2.2 and 2.4 reinforce the finding that even though world con-
sumption growth is smoother than world output growth, the industrial
countries’ output growth risks appear better ‘diversified’ than their con-
sumption growth risks. This fact leads to a fundamental ambiguity, since
the data do not obviously refute the view that apparent changes over time
in international consumption correlations are entirely due to exogenous
shifts in output correlations rather than improved risk sharing.

Table 2.5 presents some relevant additional information. The table
shows correlation coefficients between domestic per capita consumption
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Table 2.4. Standard deviation of domestic output growth relative to
standard deviation of world output growth, 1951-72 and 1973-88

Canada  France  Germany Italy Japan UK uUsS

1951-72 2.20 1.04 2.11 1.75 2.01 1.13  1.84
1973-88 1.94 0.99 1.30 1.71 1.35 1.59  1.69

00
1.31 (1951-72)

o h=
Standard deviation of annual world output growt { 175 (1973-88)

Table 2.5. Correlation coefficients between domestic consumption growth
and rest-of-world output growth, 1951-72 and 1973-88

Canada France Germany Italy Japan UK us
1951-72 013 059 0.11 0.17 043 -0.09 0.07
1973-88 —-0.07 0.34 0.58 049 049 0.51 0.36

growth and the rest of the world’s per capita output growth. Comparing
this table with Table 2.1, one sees that for all countries save Italy and the
United States, the post-1973 correlation of domestic consumption
growth with rest-of-world output growth is below the corresponding
correlation with rest-of-world consumption growth (though sometimes
only barely so). This is weak evidence that for some countries more may
be going on in the data than a simple proportionality of output and
consumption.

The implications of these data for global financial markets depend
critically on the importance of preference shocks and uninsured risks. The
empirical model developed above provides a framework within which the
various factors generating the changes in Tables 2.1 and 2.2 can
potentially be identified. 1 therefore turn to tests of that model’s pre-
dictions.

5 Empirical results

The model developed above has a number of empirical implications. This
section reports tests of the model based on equation (19), which assumes
complete markets, and on the less restrictive equation (20), which allows
for some uninsurable risks.
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5.1 National consumptions and world consumption

The first application of the model is to estimate directly equations of form
suggested by (19),

Alog C,-, =0+ a,'wd long, + €,

and test the hypothesis that a;, = 1. Table 2.6 reports the results of
least-squares estimation over the 1951-72 (panel A) and 1973-88 (panel
B) subsamples.'6

For countries other than Canada and the United States, the coefficient
on world consumption growth rises, usually sharply, in the second sub-
period. (Canada’s behaviour is consistent with the results of Table 2.1;
however, the unusually big increase in the variability of Canada’s con-
sumption growth after 1973 lowers the precision of estimation.) The
equation’s R? rises for the countries outside North America, also suggest-
ing a greater coherence between domestic and world consumption
growth.

For 1951-72, the hypothesis a;, = 1 can be rejected at the 5% level only
for Italy and the United States, but this is in most cases the result of
low-precision estimates @;u, not of estimates near 1 (panel A). Thus, the
hypothesis a;» = 0 also is not rejected at the 5% level for three of the
seven over 1951-72. Over 1973-88 (panel B), however, a;» = 1 is rejected
only for the United States, despite more precise estimates of a; for
Germany and Japan. The hypothesis a;y = 0 is now rejected in five of
seven cases.

The US estimates pose a special problem in light of the country’s size.
Because US consumption makes up a sizable fraction of world consump-
tion, positive realisations of the US preference shock 0Ous are likely to
have a large positive correlation with the world consumption measure
used in Table 2.2; as a result, the least-squares slope estimate in Table 2.2
probably has an upward bias. In fact, the most likely explanation for the
fall in that estimate between the first and second subperiods is the
shrinking weight of US consumption in world consumption.

To a lesser degree, this problem could plague the non-US equations as
well: in a world with investment, we may exaggerate the link between a
given country’s consumption and world consumption when we do not
remove the country from the world consumption index. Let Ciy, be world
per capita consumption outside country i. Table 2.7 shows the results of
regressing 4log C;, against 4log Cly, for each of the G-7 countries.!”

All slope coefficients and all but one of the R?s drop, but the substance
of the results changes little. Comparing Table 2.7 with Table 2.6, the
results seem in general somewhat less compatible with global financial
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Table 2.6. Regressions of national on world consumption growth rates,
1951-72 and 197388

A. 1951-72
Canada France Germany Italy Japan UK us

dlogCy,  1.29 0.55 0.06 0.13* 0.45 1.00 1.77*
(0.34) 0.27)  (0.51) 0.44) (0.58) (0.47) (0.22)

R 0.20 -0.05 -0.05 -005 -002 014 075

Lags 1 3 1 0 0 0 0

B. 197388

Canada France Germany Italy Japan UK us

AlogC,, 084 063 114 0.68 1.45 177 1.53*
(1.02) (026) (0.37) (0.47)  (0.36)  (0.49) (0.20)

R —002 007 054 0.07 0.50 041  0.67

Lags 0 0 1 0 0 0 1

Note: Standard errors appear below estimates of the coefficient of world con-
sumption growth. Boldface entries of this estimate are those differing from 0 at the
5% significance level or below. An asterisk (*) marks coefficients that differ from 1
at the 5% level or below. ‘Lags’ shows the moving-average order assumed for the
equation disturbance in calculating standard errors.

integration in panel A, but not more so in panel B. For the United States
a;w is no longer estimated to be significantly above 1 in either subperiod,
but neither panel’s estimate differs significantly from 0 (at the 5% level)
either. Furthermore, regardless of period the rest-of-world consumption
growth rate accounts for the same very small fraction of the variation in
the US rate. The post-1973 results for Italy are ambiguous, those for
Canada even less decisive.

Notice that by changing the regressor in Table 2.7, an opposite bias may
be introduced, one especially relevant for large countries like the United
States. Positive realisations of the preference shock s are likely to lower
rest-of-world consumption growth and thus lead to downward-biased
slope estimates. Without more information, it is impossible to know how
large this bias is, or the extent to which it affects the other G-7 countries.

A concern raised by the data description above (section 4.3) is that the
results in Table 2.7 reflect nothing more than the typical high correlation
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Table 2.7. Regressions of national on rest-of-world consumption growth
rates, 1951-72 and 197388

A. 1951-72
Canada France Germany Italy Japan UK us

dlogCiy  1.13 0.41 - 0.27* - 0.04* 016 067 0.64
(0.41) 0.32) (0.53) (0.43) (0.59) (0.50) (0.54)

R 0.15 0.02 -0.04 -0.05 -005 004 0.02
Lags 1 0 0 0 0 0 0
B. 1973-88

Canada France Germany [taly Japan UK uUsS

dlogCy, 038 057 108 0.50 1.26 1.60  0.63
(0.71) (0.26)  (0.35) (0.48)  (0.43)  (0.62) (0.40)

R —006 020 048 0.01 0.34 030  0.02

Lags 1 0 1 0 0 1 2

Note: Standard errors appear below estimates of the coefficient of rest-of-world
consumption growth. Boldface entries of this estimate are those differing from 0 at
the 5% significance level or below. An asterisk (*) marks coefficients that differ
from 1 at the 5% level or below. ‘Lags’ shows the moving-average order assumed
for the equation disturbance in calculating standard errors.

between domestic consumption growth and domestic output growth,
coupled with the typical high correlation between domestic output
growth and world output growth. To address this concern, Table 2.8
reports the results of estimating

AlogC,y =06 + a;pwAlog Ciy, + y: A10g GD Py, + €4,

where GD P, is world per capita output outside country i. The right-hand
variables in this equation are quite collinear, so sharp conclusions are not
expected. Nonetheless, the estimates suggest that for the G-7 countries
other than Italy and the United States, it is world consumption growth
rather than world output growth that was more closely related to dom-
estic consumption growth after 1973. For France, Germany, and Japan,
the reversal of this relationship between the two sample periods is note-
worthy. The results in Table 2.8 are consistent with the simple corre-
lations in Tables 2.1 and 2.5, and provide weak evidence that the patterns

Table 2.8. Domestic consumption growth, world consumption growth, and world output growth, 1951-72 and 1973-88

A. 1951-72

France Germany Italy Japan UK Us

Canada

1.47
(0.92)
- 0.60

-0.77* - 0.45* - 0.90* 1.64
(0.38) (0.70) 0.57) 0.67) (0.64)
- 0.86

-0.32*

1.61
(0.58)
- 0.46

dlogCiy

0.75 0.52 0.41 1.09
0.24) 0.47) (0.38) (0.44) (0.40) 0.54)

0.27)

4logGDPy,

Lags

H,

0.45

0.11

0.03

0.05

0.05

0.01

0.24

B. 1973-88

Italy Japan UK Us

Germany

France

Canada

0.00

(0.95)
0.54

(0.64)

1.48

(0.96)
0.09

(0.50)

1.51
(0.85)
-0.18

- 1.00*
(0.81)
117
(0.54)

1.22
(0.40)
-0.11

0.94
(0.52)

-0.28

2.51
(2.05)
-1.59

AdlogCiy

AlogGDP'y

(0.53)

(0.34) 0.39)

(1.33)

Lags

0.53

0.60

0.80

0.08

0.85

0.23

0.43

Note: Standard errors appear below coefficient estimates. Boldface entries of coefficient estimates are those differing from 0 at the

5% significance level or below. An asterisk (*) marks coefficients on 4log Ciy that differ from 1 at the 5% level or below. ‘Lags’

shows the moving-average order assumed for the equation disturbance in calculating standard errors. Marginal significance levels

are reported for tests of the hypothesis: H;: a;,, =1, y, = 0.
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in the data are not driven entirely by changing output correlations as
opposed to improved international risk sharing.

5.2 The role of oil-price shocks

For four of the G-7 countries, the rest of the world’s consumption growth
appears to play a statistically significant and economically important role
in explaining domestic consumption growth after 1973. Table 2.8 not-
withstanding it is still possible that this finding is not due to international
asset market integration at all, but is the result of common shocks to the
world macroeconomy that hit all industrialised economies simultaneously
and with similar effects on consumption growth. Over the 1973-88 sample
period, a leading probable source of such common shocks is the real price
of petroleum. The simple correlation coefficient over the period between
the change in the log real price of oil and the change in the log of world
real per capita consumption is — 0.6.'®

To explore this possibility I add the change in the log real oil price
between years f and ¢ — 1, 4 OIL,, to the basic estimating equation:

A lOgC,-, =0+ a,-WA log Ow, + )’,A OIL, + €;,.

If the countries making up the world consumption index I use optimally
insured each other against the idiosyncratic effects of oil-price shocks, then
7 = 0 holds because oil prices affect an individual country’s consumption
only by affecting group consumption (recall the theorem in section 2
above); otherwise y; # 0 in general.!” If the results in Tables 2.6 and 2.7 are
entirely due to the common effect of oil prices on group consumption, but
idiosyncratic risks have not been shared within the group, then a;, should
become insignificant with 4 OIL added to the regression.

Table 2.9 reports the estimation results for 1973-88. The oil variable
enters significantly in the regressions for Italy, the United Kingdom, and
the United States, suggesting that these countries did not fully trade to the
rest of the 47-country world sample the idiosyncratic consumption risk
due to oil-price changes. For all of the countries but Canada and the
United States, however, a;, is now estimated to be fairly close to 1; it is
significantly different from 0 at the 5% level for Germany, Italy, and
Japan, and at the 10% level for France. The estimate d;w is not sig-
nificantly different from 1 for any country.

5.3 Modelling imperfect allocation

A simple heuristic model of international asset market inefficiency pro-
duces a more stringent test of the hypothesis that world financial market
integration increased during the period after 1973.
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Table 2.9. Effects of oil-price changes on consumption growth, 1951-72
and 197388

Canada France Germany Italy Japan UK us

AlogCiy, —0.07 0.64 1.29 1.40 1.06 0.88 0.31
(1.30) (0.34) (0.50) (0.29) (0.54) (0.52) (0.36)

40IL -0.02 0.00 0.01 0.04 -001 -0.04 -0.04
(0.04) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01)

Lags 0 0 1 1 0 2 3

H, 0.71  0.29 0.19 0.00 0.68 0.00 0.00

Note: Standard errors appear below estimates of regressor coefficients. Boldface
entries of these estimates are those differing from 0 at the 5% significance level or
below. An asterisk (*) marks coefficients on 4log Ciy that differ from 1 at the 5%
level or below. ‘Lags’ shows the moving-average order assumed for the equation
disturbance in calculating standard errors. The reported marginal significance
levels are for the F or y? test of the hypothesis: Hy: a,p. = 1, 7, = 0.

The quantity TR,= C;— (GDP;— I;— G;) measures the net resource
transfer from the rest of the world to country i due to foreign borrowing,
interest/dividend earnings and capital gains on assets held abroad, and all
other state-contingent payments on foreign wealth. Of course, TR;=0
when international capital markets are closed. I define the domestic
resource limit, DRL,, as

DRL,=GDP;,— I,— G, (21)

i.e., as the consumption level at TR; = 0 given GDP,, I;, and G..

Let C*, I*, and TR¥ be the hypothetical consumption, investment, and
net resource transfer levels under free-asset trade. To simplify I will
suppose that in the short run GDP; and G; do not depend on the extent of
trade, but that actual date-f investment is related to potential investment
by

L,=I%— k(TR — TR;) O=<k=<l). (22)
Assume next that actual transfers are given by
TR,=ATR:¥+{(, (0=i<)), (23)

where {,, is an exogenous mean-zero disturbance. Combine the definition
of TR,, the assumption TR% = C% — (GDP; — I — G)), (21), (22), and (23).
Apart from an error term, actual date-f consumption is a weighted
average of C} and GDP;,— I, — Gy
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A’ *
Ci= 1—x(l - 1) it
(- A1 -« _(-x
Pk —a PR o @9

If A =1 consumption is at its efficient level (apart from the error term). If
K = 1 investment bears all the burden of any fall in net resource transfers,
so consumption need not differ from C}%. If A =0 consumption equals
DRL; (apart from the fraction of {; that does not go into home invest-
ment). Other cases, however, imply that both C% and DRL;, will sys-
tematically affect consumption, with positive partial derivatives that sum
to 1.

Now suppose that equation (20) characterises the free-trade level of
consumption and that (24) can be expressed in log-differences. The
resulting equation is

AlogC;, =" + ajpdlogCy, + y;Alog DRP;, + v;,, (25

where v, is a linear combination of the preference shock ¢;, from (19) and
the net resource transfer shock {;, from (23). In estimating (25) we would
expect to find that a,y= 0 and y; = 1 under a regime of limited global
financial integration. Under high financial integration, however, we
would expect that a;-=1 and y,= 0.

The regression framework (25) is closely related to one developed by
Feldstein and Horioka (1980) for estimation of the cross-sectional corre-
lation between saving and investment. Intuitively, equation (25) gives an
indication of whether domestic consumption growth is more closely
correlated with global or with domestic factors. If domestic investment is
constrained by domestic saving, then domestic consumption is con-
strained by the domestic resource limit and the hypothesis a;,, =0, y, =1
should not be rejected. An advantage of the present framework is that it
avoids the use of national income and product account data on national
saving which (among other problems) fail adequately to measure the
international asset-income flows central to the present inquiry.2°

Table 2.10 presents estimates of equation (25). I used the variable 4 OIL
in some of the regressions to control for associated uninsured risks #;
from (20).2!

In panel A the hypothesis that a;, = 1 and y; = 0 is rejected at a very low
significance level every time. Only for the United States is it possible to
reject the hypothesis that a,- = 0 and y, = 1, but the reason is a coefficient
on 4log C'y, that is significantly negative. Only in that case, and in the case
of Canada, is the latter coefficient estimated at far from 0. In contrast, all
coefficients on 4log DRL; (with France a marginal exception) are insigni-

Table 2.10. Domestic consumption growth, world consumption growth, and the domestic resource limit, 1951-72 and

197388

A. 1951-72

France Germany Italy Japan UK UsS

Canada

- 0.64*

-0.15* 0.20*
(0.28)

-0.32*
(0.28)

0.27* - 0.18*
(0.33)

0.17)

0.62

(0.31)

dlog Ciy

(0.25)

(0.37)

1.08
(0.10)

0.95
(0.14)

0.76
(0.13)

0.76 0.82
(0.13) (0.16)

0.57*
(0.20)

0.81
(0.12)

AdlogDRL,

Lags

0.00
0.05

0.00
0.77

0.00
0.18

0.00
0.18

0.00
0.21

0.00
0.06

0.00
0.10

B. 1973-88

France Germany Italy Japan UK Us

Canada

- 1.27*

-0.16
0.51)

1.18

1.00
(0.53)

1.07
(0.32)

0.57
(0.26)

- 0.25*

AdlogCi,

(0.52)

(0.42)

(0.47)

1.54
(0.43)

1.10
(0.28)

0.35%
(0.26)

0.02* 0.47*
0.27)

(0.20)

0.21*
0.22)

0.86
(0.12)

dlogDRL;

Lags

0.00
0.05

0.01
0.92

0.37
0.01

0.11

097
0.00

0.20
0.00

0.00
0.40

g from O at the

level or below. ‘Lags’ shows the

g standard errors. Marginal significance levels are reported

Note: Standard errors appear below coefficient estimates. Boldface entries of coefficient estimates are those differin

5% significance level or below. An asterisk (*) marks coefficients that differ from 1 at the 5%

moving-average order assumed for the equation disturbance in calculatin

for tests of the hypotheses: H;: a,, = 1, 7,

Oand Hy: 0, =0, y,=1.
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ficantly different from 1. The picture that emerges for the years 1951-72 is
one of an industrialised world in which financial markets essentially
provide no consumption insurance.

While panel B falls short of portraying the opposite extreme of full
financial integration, its results are quite different from those of panel A
(perhaps surprisingly so, in view of the Feldstein-Horioka findings). For
four countries — France, Germany, Italy, and Japan — the hypothesis
a;w =1 and y;,= 0 cannot now be rejected; for France, Germany, and
Japan, the hypothesis a;y = 0 and y; = 1 is rejected decisively (and it fails
at the 11% level for Italy). Germany stands out as showing most strongly
the characteristics we would expect of an economy well integrated into
world financial markets. Because Japan maintained capital controls until
the start of the 1980s while France and Italy did so until past the middle of
that decade, this result is plausible.

The United Kingdom’s appearance of financial insularity may be due to
its own controls on resident capital movements, which were dismantled
only in 1979. If equation (25) is estimated for the United Kingdom over
197988, the result (with the intercept suppressed) is:

AlogCux = 1.45 Alog CYX + 0.40 Alog DRLy — 0.02 AOIL.
(1.03) (0.45) (0.03)

Neither hypothesis, ayx, w =0 and yyx =1 nor ayx . w=1and yyx =0,
can be rejected; but insofar as one can draw conclusions from only 10
observations, the results above seen more compatible with international
financial integration of the United Kingdom than do those in Table 2.10,
panel B.

The US results in panel B may be due to strong negative correlation
between world consumption growth and the residual in the US equation.
The results for Canada are a mystery, especially in view of other, indepen-
dent evidence suggesting a high degree of openness for Canadian financial
markets.2?

5.4 A closer look at Germany and Japan

Having come this far, it is tempting to carry out further tests on the
diversification of idiosyncratic macroeconomic shocks. For example,
does consumption growth respond to idiosyncratic output risk or can
such risk in large part be traded away? I will argue in this section, using
Germany and Japan as examples, that severe endogeneity problems
prevent such tests from giving unambiguous answers. The argument
suggests that the econometric results of the last section are potentially
consistent with contradictory structural interpretations.
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Table 2.11. Regressions of German consumption growth on rest-of-world
consumption growth and various macroeconomic shocks, 1973-88

1 2 3 4 5 6 7
Alog CWY 0.73 0.99 0.95 0.72 0.93 0.77 1.04
0.32) (0.37) (0.23) (0.55) (0.45) (0.37) 0.44)
AlogGDP  0.20 — — 0.41 0.01 —  -—-0.54
(0.25) — — (0.46) (0.23) — (0.48)
dlogl — 0.02 —  =0.06 — 0.03 0.13
—  (0.05) — (0.10) —  (0.05) ©.11)
4logG — — 049 — 049 0.50 0.68
— —  (0.17) —  (0.18) (0.17) (0.23)
R 0.46 0.44 0.66 0.43 0.63 0.65 0.65
Lags 1 1 0 0 0 0 0
H, 0.66 0.94 0.03 0.81 0.09 0.08 0.10
H, 0.42 0.75 0.01 0.65 0.05 0.04 0.06

Note: Standard errors appear below coefficient estimates. Boldface entries of
coefficient estimates are those differing from 0 at the 5% significance level or
below. An asterisk (*) marks first-row coefficients differing from 1 at the 5% level
or below. ‘Lags’ shows the moving-average order assumed for the equation
disturbance in calculating standard errors. Marginal significance levels are
reported for tests of two hypotheses: H, is the hypothesis that the coefficient of
rest-of-world consumption growth is 1, those of all other variables 0; H, is the
hypothesis that the coefficients of variables other than rest-of-world consumption
growth are all 0.

Table 2.11 presents 1973-88 regressions of German consumption growth
on world consumption growth and key domestic macroeconomic vari-
ables: changes in output, total investment, and government consumption.
Since output is in part a function of possibly unobservable effort, we
would expect some income components to be uninsurable, as the micro-
level studies of Mace (1991) and Cochrane (1991) confirm. Changes in
investment profitability could widen any wedge between domestic and
rest-of-world consumption growth if world savings cannot flow costlessly
to their most productive uses. Finally, considerations of moral hazard
make it implausible that government spending shocks are completely
insurable abroad: such insurance would present governments with an
irresistible incentive to overspend. If uninsured idiosyncratic consump-
tion risks are uncorrelated with aggregate preference shocks, they should
enter significantly into the Table 2.11 regressions.

Table 2.11 strongly supports the basic model of financial integration for
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Table 2.12. Regressions of Japanese consumption growth on rest-of-world
consumption growth and various macroeconomic shocks, 197388

1 2 3 4 5 6 7
Alog C¥ -0.01* 036 1.21 - 0.04* 0.02* 0.13 0.04
(0.43) (0.53) (0.48) (0.46) 0.44) (0.59) (0.50)
AlogGDP 0.82 — — 0.77 0.85 — 0.88
(0.20) — — (0.29) 0.21) — (0.36)
dlogl — 0.23 — 0.03 — 025 -0.01
—  (0.09) — ©.11) —  (0.10) 0.14)
AlogG — — 0.10 — =012 023 -0.14
— —  (0.29) — 0.20) (0.25) (0.26)
R? 0.69 0.50  0.29 0.67 0.65 0.50 0.64
Lags 0 0 0 0 0 0 0
H, 0.00 008 0.80 0.01 0.01 0.12 0.03
H, 0.00 0.03 0.76 0.01 0.01 0.07 0.02

Note: Standard errors appear below coefficient estimates. Boldface entries of
coefficient estimates are those differing from 0 at the 5% significance level or
below. An asterisk (*) marks first-row coefficients that differ from 1 at the 5%
level or below. ‘Lags’ shows the moving-average order assumed for the equation
disturbance in calculating standard errors. Marginal significance levels are
reported for tests of two hypotheses: H, is the hypothesis that the coefficient of
rest-of-world consumption is 1, those of all other variables 0; H, is the hypothesis
that the coefficients of variables other than rest-of-world consumption growth are
all 0.

Germany, but suggests that government consumption shocks are not fully
insurable abroad. Regression 3, for example, strongly rejects any hypo-
thesis setting the coefficient on government consumption growth to zero.
The results show that domestic and rest-of-world consumption move in
proportion except for shocks to German government consumption, which
actually raise domestic growth relative to world growth, contrary to the
prediction of a neoclassical Ricardian model of purely wasteful govern-
ment spending. Output and investment shocks, however, seem to play no
role. It should be noted that the output and investment variables are
highly correlated with rest-of-world consumption growth (the simple
correlation coefficients are 0.84 and 0.77, respectively).

Is it possible that ouput shocks really do contribute to ‘excess’ domestic
consumption growth in regressions 1, 4, 5, and 7, but that their effect is
masked by a correlation with the preference shocks in the equation
disturbance? This seems implausible, as the correlation between prefer-
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ence shocks that raise home consumption and output would likely have to
be negative to bias downward the coefficient of 4logGDP.

The results for Japan in Table 2.12 present a quite different picture. Here
domestic GDP growth is significant; moreover, its presence reduces the
influence of rest-of-world consumption growth to zero. Over 197388,
Japanese output growth and rest-of-world consumption growth are
highly correlated (the correlation coefficient is 0.72). One interpretation
of our earlier results suggesting substantial financial integration for Japan
is that world consumption growth was merely proxying the true factor
driving Japan’s consumption growth, namely, the country’s own domestic
output growth. On this view, the Japan regressions in Tables 2.6-2.10 are
not strong evidence in support of a financial market link between Japan-
ese and foreign consumption growth.3

This interpretation of Table 2.12 relies, however, on an assumption that
AlogGDP is uncorrelated with the unobservable Japanese preference
shocks. A different possible interpretation is suggested, however, by the
hypothesis that preferences shocks that raise Japanese consumption
growth also raise Japanese GDP growth (through Keynesian or other
mechanisms).

To investigate the effects of such a correlation, write regression 1 in
Table 2.12 (for example) as

AIOgCJN‘I = QN, w AlOgC‘wf, + yAlOgGDP, + €N, 15

where €;n, is @ pure relative-preference shock. Suppose that 4logGDP,
and €;n, have covariance oy, that p;, is the correlation coefficient
between Alog CP, and AlogGDP,, and that these two regressors have
standard deviations ¢, and o,, respectively. If g, > 0, the least-squares
estimate $ of y is upward biased, and at the same time an w is a
downward-biased estimate of ayn w if p12 > 0:

. A O2¢
Iimp=9y+-——"5_, 26
PIRT=Y™ 6301 - o) 20

. A P1202¢
pllm AN, w ayN, w 0_102(1 _ p%z) . (27)
So when both a,. and p,, are positive, it is theoretically possible that
ayn, w = 1 notwithstanding a large-sample regression like 1 in Table 2.12
with &,N,W= —0.01.

The discussion illustrates the identification problems bedevilling
attempts to measure international financial integration and market com-
pleteness using aggregate data. The results of this section seem uniformly
consistent with the proposition that the German economy is tightly
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meshed into international financial markets: its consumption moves in
proportion to the rest of the world’s, and appears not to rise more quickly
when domestic output is high or more slowly when domestic investment is
high. German government consumption does, however, have an idiosyn-
cratic positive effect on German private consumption. Japan, which
liberalised its financial markets more recently than did Germany, shows
ambiguous evidence of financial openness. Only under much stronger
identifying assumptions than those invoked in the German case can Table
2.12’s results be made consistent with the hypothesis that Japan is as well
integrated into world financial markets as Germany. If these assumptions
are false, explanations other than increasing financial integration must be
found for the fall in relative Japanese consumption-growth variability
after 1973 (Table 2.2).

6  Concluding remarks

This chapter has studied the relationship between domestic consumption
growth and world consumption growth for the G-7 industrial countries.
For most of these countries there appears to be a post-war trend of
increasing coherence between domestic and world consumption growth,
as predicted by models of international financial integration. But the
correlation between those variables remains far from perfect — as one
would expect, even in a world of unrestricted international asset trade,
when asset markets are incomplete, national preferences are subject to
shocks, and consumption is measured with error.

Another set of factors underlying empirical international consumption
correlations has not been discussed in this chapter: nontraded goods and
services, including leisure. These factors’ influences were impounded into
the error terms of my econometric equations, but an attempt to measure
and model them explicitly is an obvious next step that could alter the
conclusions reached above.

It is worth emphasising again that the empirical patterns reported in the
chapter could have been generated by developments other than increasing
financial interdependence. In comparing 1951-72 with 1973-88 we see,
for example, a marked rise in the correlations between British, German,
and Japanese output growth and rest-of-world consumption growth.
Conceivably these changes give the false appearance of greater financial
integration, when all that has really happened is that the potential gains
from asset trade have fallen exogenously. My conclusion that for
Germany and perhaps other countries there is more to the story than this
is based on identifying assumptions that certainly warrant further investi-
gation. More could be learned as well by augmenting the limited data
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sample used here, and by studying additional types of disturbance, such
as terms-of-trade and interest-rate shocks.
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1 van Wincoop (1992) examines the degree of risk sharing evident in Japanese
regional consumption data.

2 Stockman and Tesar (1990) stress the potential importance of country-specific
preference shocks in matching a real business cycle model to industrial-
country data.

3 See Radner (1972) for a similar approach to modelling possibly incomplete
markets.

4 For applications of measure-theory concepts in economics and finance, see
Stokey and Lucas (1989) and Duffie (1992).

5 Because the complete-markets case yields Pareto-optimal allocations, this
efficiency condition could alternatively be derived by considering the choices a
benevolent social planner would make (see, e.g., Cole and Obstfeld, 1991).

6 If indexed bonds were widely traded, which they are not, a rejection of the
implications of (7) could be construed as evidence of imperfect capital mobi-
lity, i.e., of impediments to free-asset trade. My 1989 paper tested the impli-
cations of free trade in nominal bonds between the United States and Japan
and Germany. I found evidence of substantial trade impediments before the
early 1970s, but not afterward. To conserve space, I do not carry out anal-
ogous tests in the present chapter.

My preferred point estimate for p was 1.52.

See the studies listed in section | above. Simple correlations of log-consump-

tion differences for this chapter’s sample are presented at the end of this

section.

9 In their setups, these fixed effects arise from planner utility weights in a social

welfare function.

10 Kollmann (1992) reports similar findings for different consumption data sets.

11 Equation (19) could have been derived from (6).

12 An alternative estimation approach would be to use instrumental variables
correlated with the growth in world consumption. Lagged variables are plaus-
ible candidates for instruments, but the inherent near-unpredictability of
consumption changes makes it difficult to find lagged variables that are closely
correlated with 4logC,,. Tim Cogley has suggested, in analogy with Hall
(1986), that a contemporaneous variable such as world military expenditures

o0
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might provide a suitable instrument for 4logCy,. I plan to pursue this
suggestion in future work.

13 These are variables 3 through 6 from Appendix A.1 of Summers and Heston
(1991). I also used population (variable 1).

14 The countries included are Kenya, Morocco, South Africa, Canada, Costa
Rica, the Dominican Republic, El Salvador, Guatemala, Honduras, Mexico,
Trinidad and Tobago, the United States, Argentina, Bolivia, Chile, Colombia,
Ecuador, Paraguay, Peru, Uruguay, India, Japan, Pakistan, the Philippines,
Thailand, Austria, Belgium, Cyprus, Denmark, Finland, France, West
Germany, Greece, Iceland, Ircland, Ttaly, Luxembourg, the Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom,
Australia, and New Zealand.

15 Thus, in Table 2.1’s first row I report the correlation of 4logC,, not with
Alog Cy,, but with 4log Ci,, where 4log Ci, = (1 — n,)" " (Cu, — n,C,).

16 The estimates were done in RATS. When there was strong evidence of serial
correlation, standard errors were corrected using the ‘lags’ option in
LINREG, with a damping factor of 0.8. In the tables, ‘Lags’ indicates the
order moving-average process assumed for the equation disturbance. Because
the time-series sample under study here is so small, the autocorrelation
corrections suffer from a small-sample bias that seems to understate standard
errors. | have therefore tried to be conservative in using the correction and in
drawing inferences from corrected estimates.

17 The theoretically expected slope coefficient is still 1 because (12) is replaced by:

Alog C,, = log Ciy, + log Co + (log B:)(t/p)
1
+ {0,.,/p - log [1—‘_—'; 3, .. B/7 exp(0;/ p)n;: Cﬁ]} .

it

18 The price of oil is an index of the US dollar prices of Saudi Arabian crude
petroleum exports, as reported in the International Monetary Fund’s Inter-
national Financial Statistics. These dollar prices are deflated by the US GNP
deflator reported in the Economic Report of the President.

19 Even though there are no major oil exporters in my 47-country index, the
countries do not all depend on oil imports to the same extent. Countries face
differential levels of oil-price risk, and can benefit from reallocating that risk
through trade.

20 Let F be net factor payments from abroad, CA the current account balance,
and S national saving. One version of the national income identity is
I=CA+(GDP+ F—C— G)=CA+ S, Feldstein and Horioka (1980) in
effect regress / on S to determine whether CA has an impact on domestic
investment independent of S. Another way to write the national income
identity — one that highlights the dependence of consumption and investment
on all net resources from abroad — is as C=(F—-CA)+ (Y —-1-G)
= TR + (Y — I — G); when a,,, = 0 because of low capital market integration,
F should be negligible too and regression (25) should lead to the same result
(y,= 1) as a time-series version of the Feldstein—Horioka regression. Notice
that data on F, which are notoriously inaccurate, are not required for (25), as
they are for accurately measuring S. For a discussion of the biases lack of
accurate data on F could cause, see my (1986) paper.

21 The log oil-price change was entered into the regressions for Italy and the
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United Kingdom in panel B (the only cases in which oil entered significantly).
Coefficient estimates for oil are not reported.

22 See Boothe, Clinton, C6té and Longworth (1985).

23 In the Tgbl; 2.10 (panel B) regression for Japan involving the domestic
resource limit DRL = GDP — I — G, it is possible that the strong correlation
between output and investment growth (the 1973-88 correlation coefficient is
0.85) re.duced the composite variable to insignificance. Notice in Table 2.12
(regressions 2 and 6) that investment is significant when it, instead of output, is
entered into the regression. '
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Discussion

BENJAMIN BENTAL

The point of Chapter 2 is compelling — world financial markets become
more integrated over time. Of course, all of us ‘know’ that this is so, and
there is little point in arguing against this thesis. But Obstfeld’s goal is to
prove that this is indeed the case by using economic theory and clever
econometrics. My discussion will, therefore, concentrate solely on the
proof Obstfeld suggests. I will pretend that I know nothing about the
world economy, and ask: are there other possible explanations (according
to economic theory) which may account for the reported phenomena in
the data, other than increased financial integration?

Are industrial-country consumption risks globally diversified? 45

The model used in this chapter is quite simple and appealing. Consider
two individuals who are given random consumption streams. Suppose
that each individual is shocked by idiosyncratic random shocks which are
uncorrelated with the shocks of any other individual. Then the consump-
tion streams will be uncorrelated. If we allow the individuals to share their
idiosyncratic risks by trading in contingent claims, then their consump-
tion will be highly correlated since the trade will, in a sense, cancel out the
idiosyncratic shocks. If, on the other hand, the individuals can trade away
only part of the idiosyncratic risk, the correlation of the individual
consumption levels will be less than perfect. However, the expected value
of the intertemporal marginal rates of substitution, conditioned on any
set of random variable that can be traded, must be the same for any pair
of individuals which is engaged in trade. In particular, it must be uncorre-
lated with any random variable which can be traded (see the Theorem on
p. 16). If we use the representative consumer approach to model country
behaviour, the same must hold for aggregate consumption streams of
countries.

Obstfeld takes this approach, assumes that preferences in each country
are of the CRRA form, but subject to a country-specific preference shock.
With such a specification the intertemporal marginal rates of substitution
are simply logarithmic differences of consumption levels, so that the
similarity of these MRSs could be directly tested. For various technical
reasons, Obstfeld differences the logs of the consumption levels, so that
all his tests are carried out in the terms of rates of growth of consumption.
In addition, instead of testing the similarity pairwise, Obstfeld tests each
of the G-7 against the world growth rate of consumption. Essentially,
higher correlations between each country’s consumption growth rate and
the world growth rate are interpreted as supporting the hypothesis that
the degree of worldwide financial integration has increased.

Table 2.1, which reports simple pairwise correlations among the G-7 as
well as the correlation between each of them and the rest-of-world,
basically tells the whole story. In it we see that (except for Canada) these
correlations are much higher in the 1973-88 than in the 1951-72 period.
These results are then tested in more elaborate regressions, but the same
picture emerges.

Obstfeld is quite careful in the interpretation of these results; he remarks
that ‘Taken as a whole, Table 2.1 is consistent with the hypothesis that
increased international trade in a broader range of financial assets took
place after 1973’. At this point of the argument the natural question to ask
is whether this result is due to a common factor affecting all these
countries. The most natural candidate is, of course, the oil shock. Obst-
feld is, of course, aware of this question. He adds the yearly changes in the
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Table 2D.1. Per capita GDP growth rates, 1948-72 and 1972-88,
1973-80 and 1980-88

CA F D 1 J UK Us mean sd

1948-72 29 43 5.7 49 82 24 22 44 1.98
1972-88 2.6 2.1 22 28 33 2.1 1.7 24 0.49
1973-80 2.6 2.1 . 38 27 1.1 1.1 2.2 0.88
1980-88 2.1 1.1 1.7 20 30 2.7 23 2.1 0.58

Sources: Maddison (1982); Summers and Heston (1988).

real oil price in the 1973-88 period as regressors and finds that the results
are not affected in any essential way. Now, this may be a minor point, but I
am not quite convinced by the way Obstfeld tests the impact of the oil
shocks. When one looks at the oil prices of the relevant period one observes
that this series does not display very much variation. If I am correct, then it
is not very surprising that it did not do much in the regressions. Taking this
to the extreme — suppose oil prices jumped to a new and much higher level in
1973, staying at that constant (real) level ever after. Then oil prices will not
affect Obstfeld’s regressions. However, think of the enormous shock waves
this increase in oil prices sends through the G-7 economies — with technolo-
gical adjustments which take ‘time to build’ and so on. Obviously there is
something in the story which is simply not captured!

Let me turn now to an alternative (possible) explanation for the
phenomenon reported (i.e., the increased correlations between consump-
tion growth rates). Suppose that growth processes are described by some
version of the Solow model, with three key features. First, even though
countries in the world are quite isolated from one another, and may be
quite different in almost every aspect of their economies, they are all
somehow subject to a decreasing returns to scale technology which makes
growth rates in all countries converge: it is not essential, I think, that they
converge to the same growth rate. Second, consumption in all countries is
closely related to output, so that growth rates in consumption and output
are closely related. Finally, the growth processes are affected by some
(country-specific) shocks which diminish in some well-specified way in
importance as the countries approach the (stochastic) steady states. There
are several models which can provide environments of this nature, such as
Bental and Peled (1992). In this model the stochastic nature of the growth
process arises from an endogenous search for technological improve-
ments, and it posseses all the desired features.

There is plenty of evidence that the predictions of models of the class
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mentioned above are not contradicted by the data. Table 2D.1 gives some
numbers pertaining to the G-7.

It is quite clear from Table 2D.1 that growth rates of these countries
have become much more similar in the later subperiods. There is also
additional evidence which tells us something about the variation of the
growth rates. Bental and Peled (1992) report yearly average growth rates
and their standard deviations, conditioned on per capita income. If we
look at the relevant range of that figure (not the poorest countries), one
may believe that the average growth rates are indeed declining, and
(admittedly, with some stretch of the imagination) that the standard
deviation of the growth rates is also declining. So countries do become
more similar, and again — this need not be a result of financial integration!

Obstfeld is aware that something like this may be going on. He looks at
Germany and Japan, and regresses the rate of growth in each of these
countries on the world rate of growth and on domestic variables such as
the rate of growth of domestic GDP. Now, for Germany the GDP growth
rate does not do much to explain German consumption growth, once the
world growth is included. But the correlation between German GDP
growth and world consumption growth is 0.84! In Japan the picture is
reversed — here GDP growth takes over from world consumption in
explaining Japanese consumption growth. The correlation between
Japanese GDP growth and world consumption growth is 0.72.

So, what do we learn? Let me quote from Obstfeld’s conclusions: ‘For most
of [the G-7] countries there appears to be a post-war trend of increasing
coherence between domestic and world consumption growth, as predicted
by models of international financial integration’. However, ‘the empirical
patterns reported in the chapter could have been generated by developments
other than increasing financial interdependence’. Obstfeld mentions that it
is possible that ‘all that has really happened is that the potential gains from
asset trade have fallenexogenously’. I am not quite sure what Obstfeld hasin
mind in this final remark. However, I am sure that his basic assertion that
financial integration has significantly increased isindeed correct, although 1
agree that the evidence presented remains inconclusive.

REFERENCES

Bental, B. and D. Peled (1992) ‘Endogenous Technological Progress and Growth:
A Search Theoretic Approach’, Technion mimeo.

Maddison, A. (1982) Phases of Capitalist Development, Oxford: Oxford Univer-
sity Press.

Summers, R. and A. Heston (1988) ‘A New Set of International Comparisons of
Real Product and Price Levels Estimates for 130 Countries, 1950-1985,
Review of Income and Wealth, 35 (March), 1-26.



