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I. latroductim 

This paper dc\cinp an cn,prlcal model of the currcnl account to explore the 

remarkably consistent correlation bctuecn investment and the current account 



deficit, in differences, across major industrialized countries over the post-war 
period. Though the correlation is negative as the theory predicts. the main 
puzzle is why. with open capital markets. it is not larger. On average. a rise in 
investment tends to increase the current account deficit by only one third as 
much. 

Our framework is in the tradition of Sachs (1981) Ohstfeld (1986) and 
Frenkel and Razin (1987) who theoretically analyze the intertemporal effects of 
government spending and productivity shocks. The main departure here, aside 
from developing and implementing a highly tractable. empirical formulation, is 
the distinction between global and country-specific shocks. Global productivity 
shocks affect investment but should not have a significant effect on current 
accounts; we find this to be consistently the case in our structural regressions. 
The importance of global shocks, which account for roughly 50 percent of the 
variance of total productivity, appears to be an important explanation of why 
the current account- investment correlation is not closer to one. But it is not the 
entire story. 

Even after controlling for global shocks, an interesting puzzle remains. A fun- 
damental implication of the intertemporal model is that a permanent coun- 
try-specific productivity shock will induce a rise in the current account deficit in 
e.~ce.ss of the corresponding rise in investment. Because it takes time for the 
capital stock to adjust. permanent income rises by more than current income; 
this implies that domestic savings should fall. 

Empirically. country-specific productivity shifts indeed tend to be very long- 
lasting. Using conventional unit root tests. the random walk hypothesis cannot 
be rejected for any country in our sample. But despite the near random walk 
behavior of country-specific productivity shocks, we find that empirically their 
effect on investment tends to be two to three times lary- than on the current 
account. In other words, if one assumes random walk productivity, the data 
decisively reject a fundamental cross-equation restricti,r implied by the inter- 
temporal model. Controlling for government consumption shocks does not 
reverse this result. Allowing for slight mean reversion in country-specific pro- 
ductivity - convergence -- can, however. provide a resolution. 

With adjustment costs. both the current account und investment depend on 
the presen! discounted value of future country-specific productivity shocks. 
Using closed-form solutions, we are able to show analytically that the current 
account response is more sensitive to the degree of persistence of the shocks. 
Quantitatively. with a real interest r::;e of 3 percent, the relative current account 
response falls by three-fourths when the first-order autocorrelation coefficient 
for (country-specific) productivity drops from I.00 to 0.97. near the mean of our 
point estimates (a similar sensitivity to persistence arises in the consumption 
volatility literature; see Deaton, 1992). 

Section 2 develops the model and Section 3 contains the empirical results 
for the random walk productivity case for the Group of Seven (G-7) major 



industrialized countries. In Section 4 WC relax the random walk restriction. 
re-estimate the model, and demonstrate why the relative response of the current 
account depends very nonlinearly on persistence. In Section 5 we show that the 
model fits wel! the stylized facts on the correlations between changes in inbest- 
ment and the current account. 

2. A one-good, small-country model with adjustment costs to investment 

In this section we develop a structural model in which investment and the 
current account depend on exogenous shocks to productivity. The basic build- 
ing blocks --- a model of investment with adjustment costs and the random walk 
model of consumption - are quite familiar so our discussion of individuals’ and 
firms’ maximization problems will be quite brief. We will show that by using 
a linear-quadratic approach one can obtain extremely tractable estimating 
equations for investment and the current account. Initially, we will focus on the 
effects of country-specific productivity shocks; global shocks and government 
spending shocks will be incorporated later. 

2. ! Capital markets 

The representative agent m eat!: country can borrow freely in world capital 
markets at the riskless (gross) world real interest rate r. which is denominated in 
iL !’ 01 rhc single consumption good. If all shocks are country-specific (i.e.. 
uncorrclated with global shocks). then for a small country r may be treated as 
exogenous. Only riskless bonds are traded internationally. so that agents cannot 
diversify away cc.untry-specific shocks.’ 

2.2. Aggregate supp!\* 

The representative agent supi,:ies labor inelastically so that net aggregate 
output Y is pivcn by 

y, = A;K; 1 -; 
[ -( 

If\1 - 
;:.,I _r 

(I) 

’ Thus our model follows the classic inte- cmporal approach in which country-specific productivity 
shocks cannot be diversified. rather than the complete markets open-ecnnorr:y real business cycle 
(RBC) approach. For RBC models. we Stockman and Tesar (IW4). Backuc. Kehoe. and Kjdland 
(lOY2). ana Mendoru (!‘#I I. Baxter and Cxcim (IW?) lind that the two ::pproacncs yield similar 
wzults for crowcountry conwmptlon correlatwl:\ unless the degree of persistence of productwity 
shocks is very high. 



where K, is the capital stock at time t. A:‘ is the time-t country-specific productiv- 
it] shock, and 

I,=&., -K, (2) 

is investment. (Introducing depreciation slightly complicates the empirica! speci- 
fication below, but does not appear to significantly affect our results.) The I ‘/ K 
term in Eq. (1) captures adjustment costs in changing the capital stock. 

The representative firm chooses the path of {I,). to maximize the present 
discounted value of future profits discounted at the world interest rate.’ The 
solution to this problem is well-known (see, for example, Abel and Blanchard, 
1986; Meese, 1980; Shapiro, 1986). Taking a linear approximation to the first- 
order condit;ons yields3 

s-- 1 

where in Eq. (3) x1 -C 0 (?!u: to costs of adjustment), and zK, xA > 0. In Eq. (4), 
O-C/~, <l,Oc~~,andO< < 1; E, denotes expectations based on time t in- 
formation. The first term captures the effects on current investment of lagged 
productivity shocks, and the second term captures the impact of revisions in 
expectations about the future path of productivity. 

The rellrescntative agcn; chooses his path of consumption {C, 1 to maximize 

subject to the intertemporal budget constraint 

F ,+, =rF,+J,-C,. (6) 

where J - Y - I is net (of investment) income and F, denotes foreign assets 
entering period t For simplicity, we assume /I = l/r. The quadratic specification 

‘Our cmplrical specification implicitI) assumes that the covariance of the marginal utility of 
consumption and investment is constant over time. since country-specific shocks 10 productivity 
cannot be diversified. 

“Implicitly we assume that the productivity shocks are homoskedastic and that the variance terms 
that would appear in the second-order approximation are constant. Abel and Blanchard (19X6) show 
that for reasonable parameter values a tirst-order approximation yields virtually the same empirical 
predictions as the more precise. but much more complicated, second-older approximation. 



of utility in (5) is? of course. titz same as in Hall’s (1978) random walk model of 
consumption. The solution to the maximization problem embodied in (5) and (6) 
yields’ 

c J-V - . , 
r \ 

F, -i- E, i ~‘,+~l;l’” = +‘-.!&I,. 
.\ = 0 r 

(7) 

As in Hall (1978), the es posr rate of change of consumption depends only on 
unanticipated movements in permanent net income: 

where AC, = C, -C,-,. 

2.4. Exogenous counrtyspdjic producli@’ shocks 

11 will be assumed that country-specific productivity shocks follow a first- 
order autoregressive process: 

/I: = p/4;-, + I:,, Olpl 1. (9) 

Extending the analysis to higher-order ARMA processes is straightforward. 

2.5. Deriring the tvducdjitrtn estimating quaktns.fitr the currunt accoun! ard 
incestmetrt \vhen p = I 

We are now prepared to solve (1) {9) to derive estimating equations for 
investment and the current account. For expositional purposes. ic is convenient 
to initially focus attention on the case where p = I. Aside from the advantage of 
analytical tractability, the random walk producti./ity assumption zppars to 
provide a good empirical approximation for ail the G-7 countries in our sample 
(see Table 2 in Section 3.2 below). Later. in Section 4. we will consider whether 
any of our empirical results may be sensitive to this restriction. Combining Eqs. 
(4) and (9) (with /I = I) yields simply 

t+) (+I 
I, = p,f,-, + /jzAA;. (IO) 

“In deriving (7) it is assumed r is nonstochastic. Otherwise seconti- :dcr terms would appear in our 
linearizations. In the cmpirbl work below. WC implicitly assu.ne that the variance of productivity 
shocks is wwtant over time so that the second-order terms may be treated as constants. 



wllere pz = t/[;./(l - I.)] > 0. Since the empirical regularity we seek to explain 
involves changes in investment and the current account, we will subtract 
I, , from both sides of Eq. (10) to obtain’ 

f-1 (+I 
Al, = (/j, - 1)1,- 1 + 112 n.4;. (11) 

We now proceed to obtain a similar reduced-form expression for ACA as 
a function of AA’ and lagged endogenous variables. Diffcrencing the accounting 
identi!y for the current account. one obtains 

ACA, = (r - l)AF, + AY, - Al, - AC,. (12) 

Note that AF, = CA,- 1 and that Al, is given by (11). AY, is easily obtained by 
substitutin, Eq. (2) into the first diXcrence of Eq. (3). ar.d then using (11) to solve 
out for Al,: 

(+) (+) 
AY, = [r,(/l* - 1) + Q]l,-, + (r,fr, + r,a)nA:. (13) 

Substituting out for dC in Eq. (12) involves slightly mtiie work. We begin with 
Eq. (8) which gives AC as a function of inn- v~,ations to permanen! (net) income. 
Using Eqs. (I 1) and (13) to substitute or;t for Al and n Y, and Eq. (9) (with p = I), 
one obtains (see Appendix I) 

(14) 

Since r - /I,. rA > 0. the coefficient on AA” on the RHS oi (14) is necessarily 
posi!ive provided that (2, - 1) + zB/(r - 1) > 0; this corresponds to the condi- 
tion that the adjustment costs to marginal investment do not exceed the present 
discounted value of the corresponding output gain, which follows from convex- 
ity. Since rI < 0, it follows that C AC/CA A’ > i:~l Y /? AA’ > 0 -. by comparing 
Eqs. (13) and (14). 

The intuition behind the result that the coefficient on the country-specific 
productivity shock AA’ is greater in Eq. (14) for consumption than in Eq. (13) for 
output is simple but important. A permanent productivity shock hus a greater 
effect on AC than on A Y because a permanent rise in A’ induces investment and 
leads to a higher future capital stock, thereby causing permanent net income j, 
to rise by more than current ymss income Y,. Note that if the country were to 

‘Note that our procedure for transforming Eq. (10) for I into Eq. (I I) for .4/ would have no effect on 
any error term in (IO). We address the error specification of our estimating equations more 
systematically in Section 2.8 below. 



hold investment constant in response to the shock. then ?; and i would rise 
by exactly the same amount. However. since it becomes profitable to raise 
investment after a positive productivity shock, ?: and hence C must rise by more 
than Y. 

Combining Eqs. (11 b-(14) yields the estimating equation for the current 
account: 

(+I t-1 (+I 
KA, = ;‘I I,- * t- ;‘glA:‘ + (r - I)CA,- 1. (15) 

where 

;‘* E (p, - I)(r, - 1) + Q > 0. 

;‘z = Bz[(% - I)(1 - p1, - r&(r - p,) < 0. 

For exactly the same reasons that the coefficient on AA’ is greater in the 
consumption equation than in the income equation, one can show that the 
coefficient on AA’ in the current account Eq. (15) is greater in absolute value 
than the corresponding coefficient in the investment Eq. (11); that is 
l6dCA/SdA’I > ~rll/?dA’ > n.h A permanent rise in productivity not only 
worsens the current account due to higher investment, but also, as we have 
already discussed, because it causes consumption to rise by more than gross 
output.’ 

Of course, this result can be traced to the random walk productivity shock 
assumption. If p = 0 -. so that the country-specific productivity shock is tempo- 
rary - then current income would rise by more than permanent income. Since 
there would be no investment response to a purely temporary shock, the current 
account would necessarily move into surplus. As we shall see, a random walk 
provides a good empirical approximation for the productivity shocks, so we will 
postpone discussion of the p < 1 case until Section 4. Instead, we first introduce 
global productivity shocks and (global and country-specitic)government spend- 
ing shocks. 

‘Toshow that );.2) z /Ir. note ~hril [Ix,- l)(l --/I,)- ~]‘(r - /I,) < -1 itT[(z,- I)@, - I)- xK] > 
r - /i, in’ (r, - I)(r - 1) + (2, - INil, - r) + X~ > r --I’; iH (I, - I)(r - I) + xK z (r - //,)xX1. 
This final condition holds provided (x, -- 1)lr -. I) + zI, > 0. whrch is again the condition that the 
preserii discounted value of higher output from investment CXCCC~S the adjustment cost. 

‘Note also that the ccclkient (;,r ) on I, , in .4C.4 equation (I 5) is positive and larger in absolute 
value than thr corresponding coeRicient in the ,I/ equation (I - 11, ). (Recall that z, < 0 and 
0 < /I, < I.) A positive level a( I, , causes the curr?nt account to improve both because I, tends IO 
revert IO equilibrium a114: also because lagged investment raises current output. The change in 
consumption ilC, 1s. of course . .InaITecte,! by any variables dated I - I or earlier. including lagged 
investment. 



2.6. Global productil:itl, shocks 

Suppose that in addition to the country-specific component A’, the produc- 
tivity shock contains a glooal component (c.)mmon to :lil countries) A”‘, so that 
Eq. (1) is replaced by 

(16) 

for country C. If all countries have identical preferences, tcchnologj, and initial 
capital stocks. then the chattee in a country’s current account depends on its 
country-specific shock ‘4’. but not on the global shock A”’ since the !atter 
impacts on all countries equally. (This assumes zero initial net foreign asset 
positions. which is a reasonable empirical approximation fDr the G-7 countries 
over the sample Feriod.) 

AK does, of course, affect investment. but by less than an idiosyncratic shock 
of 5; same duration, since 4”’ affects world interest rates. Eq. (11) is then 
replaced b) 

where, if both A” and .4’ follow random waiks (11 = l), 0 < p, < /I2 due to the 
interest rate effect of the global shock.’ If. hc.wever, the global shock is perma- 
nent and the country-specific shock is suflicietitly transitory, then, of course. /I3 
may be greater than p2. 

2.7. Gocernmer *t sperlding shocks 

Introducing country-specific government (consumption) spending shocks is 
similarly straightforward. We assume that government spending is purely dissi- 
pative (or equivalently, that utility is separable in private and public consump- 
tion), and is financed by exogenous lump-sum taxes. In this case, country- 
specific government spending shocks G’ should have no effect on I, though 
tmwitory global government spending shocks G” can have an impact through 
the real interest rate. The reverse is true for the current account. Global shocks 
should not impact on the current account but country-specific government 
spending shocks may if they are temporary. (A permanent rise in G’ will be fully 
offset by a permanent fall in C.) Note that government spending shocks consti- 
tute pure aggregate demand shocks in our formulation. 

“Since /I, arises out of the standard closed-economy model, we do not present an explicit derivation 
here; see Abel and Blanchard (1986) or Blanchard and Fischer (1989) for further discussion. 



D&rung permanent country-spccilic government spending as e = [(r - l]:r] 
x E, ~,7;0 G:+,/rS, the current account equation. Eq. (15). becomes 

ACA, = ;‘,l,-l +;‘z~A:+(G;-E,-,e:- dG:)+(r-l)CA-,. (18) 

A temporary rise in country-specific government spending G’ leads to a deterio- 
ration in the current account since permanent after-tax income and therefore 
consumption declines by less than the rise in G’ (except for the global/local 
distinction, our approach to introducing government spending is similar to 
Ahmed, 1986). 

Suppose, for example, that G’ is governed by the IMA(0, 1,l) process: 

G:=G:-, +&,-WC~,-~. [!9) 

Then one can show that in Eq. (18), the term c; - E, _ ,G: - dG: equals 
Oc(~~, _ , - &/r). 

2.8. Error- specijication 

As a hmi preparation for emp;.ical estimation, we introduce additive error 
terms pr,, pr,. and pc, to the investment, output, and consumption equations 
- (4), (3). and (7). The US are assumed independent of each other (although this 
assumption is not necessary for identification of the key parameters of interest). 
The error terms in Eqs. (11) and ( 13,1 for Al and LI Y become pI, and z,~L~, + dply,. 
respectively. The error term for the AC equation, Eq. (14), becomes 

and the error term in the AC,4 equation, Eq. (15), becomes 

(21) 

With this error specification. we see that I,-, may be treated as a predeter- 
mined variable in the regression for ACA,, but CA,-. , is endogenous. 

3. Empirical resuits 

Before turning to our estimates of structural equations for the current account 
and investment. it is helpful to first explore some simple correlations between 
these two variables. There is. ii1 fact, a substantial literature starting from Sachs 
(1981) that attempts to use nonstructural current account/investment equations 
lo draw inferences on international capital mobility. 



Using long-term averages of cross-country data, Sachs (1981,1983) argues 
that for OECD ccuntrics there is indeed a high negative correlation between 
these two variables (Sachs divides both by output), casting doubt on Feldstein 
and Horioka’s (1980) conclusion that capital markets are relatively insular.’ 
Subsequent writers, however. including Penati and Doole~ (1984). Tesar (1991), 
and others, find that Sachs’ correlations are quite sensitive to a couple of 
outliers; the general conclusion of this literature is that any correlation is 
tenuous at best. 

Is it ir?deed the case that the empirical correlatic n between investment and 
current accounts is so weak? One might argue that the type of decade-average 
data that is the focus of the post-Sachs literature looks at too long a horizon to 
capture the kind of dynamic effects emphasized by the model used here. In Table 1 
below, which uses annual time series data instead of cross-country data (and 
where variables at’e expressed in levels rather than as ratios to output), we see 
that the chanye ir. the current account exhibits a strong and consistent negative 
correlation with the changc~ in investme&“’ For the G-7 industrialized coun- 
tries in the top iralf of the table. regressing ACA on Al for the years 1961-90 
yields coefficients ranging from -. 0.16 to - 0.55, averaging - 0.36; all the 
coefficients are significant at better than 5 percent. The negative correlation 
between ACA and Af generally remains intact across the subperiods 1961-74 
and 19’15-1990. rising slightly in the second half of the sample. Unreported 
regressions for the remaining sixteen OECD countries over the full period 

YSachs argues that the observed nonstructural correlations may be caused by productivity shocks; 
the structural equations presented here support his conjecture. Of course. a strong negative 
correlation between current accounts and investment only provides evidence on the degree ofcapital 
mobil;ty if OIX is willing to make some very strong identifying assumption> It is not (*lough to 
assume that the only driving variable is productivity shocks; it is necessary that they be perr?anent 
and not transitory. country-specific and not global. Even if the produc!i\ity shocks are permanent. 
country-specific government spending shocks (and more generally demand shocks) reduce the 
correlation by effecting !he current account without affecting investment. Shocks to nontraded 
goods productivity, on the other hand, may alTect ‘zvestment without having a significant imnact on 
the current account; see Tcsar (1993). 

“The construction of all variables is described in Appendix 2: GDP or GNP deflatcr, are used to 
construct real rariables. There is also cvidencc of negative correlation in the levels regressions, 
though it is less robust across time and countries. Baxter and C’rucini (1993) report finding negative 
correlations m the levels regressions. but do not give significance Icvels. Roubini (1990) finds 
evidence of a significant negative correlation when one includes budget deficits in the nonstructural 
current-account invest:nent level regressions. 



Table I 
Time-series regressions of current account on investment. .IC,4, = (I + h.l/, 

Country Sample period h RI D.U’. 

U.S. 1961. 90 
Japan 1961 90 
Germany 1961-90 
France 1968-90 
Italy 1961. 90 
U.K 1961 -90 
Canada 1961 90 

---. - .._ ._.---.. 

U.S. 1961.. 74 
Japan 1961.-74 
ci~rix?nv 1961 74 
France 196X-74 
Italy i351 74 
U.K. 1961 74 
Canada 1961-74 
-------. --.-~ 

.- 0.16 (0.07)*’ 
- 0.32 (0.07)‘; 
- 0.29 (0. I I I** 
- 0.37 (0.1 I)** 
- 0.55 (o.on)** 
- 0.53 (0.09)** 
- 0.31 (0.08)** 

0.04 (0.10) 
- 0.21 (0.11)1 
- 0.35 fom)** 

0.10 (0.51) 
- 0.50 (0.16)** 
- 0.37 (0.20)* 
- 0.40 (0.1 I)** 

0.18 
0.40 
0.21 
0.34 
0.6 I 
0.53 
0.37 

I .44 
. 1.27 

1.94 
1.82 
1.95 
2.08 
2.06 

0.01 
0.24 
0.58 
9.01 
0.44 
0.22 
0.52 

- 
2.67 
0.89 
1 77 -.-a 
I.71 
2.54 
I .39 
3.04 

U.S. 1975 -90 - 0.20 (o.G,?)+* 
Japan 1975-90 - 0.37 (O.lW** 
Germany 1975-90 - 0.23 (0.19) 
France 1975 -YO - 0.42 (O.lZ)** 
Italy 1975-90 - O.jY (O.lO)** 
U.K. 1975 90 - 0.60 (o.lo)** 
Canada I975 -YO - 0.30 (o.lo)** 
__--.- __..___ --.. ---.--- .-.--_ .--.-.----_._--__ _ 

0.27 
0.49 
9 IO 
0.47 
0.71 
0.72 
0.35 

I.18 
I .54 
I.60 
1.42 
I.19 
I.81 
I .88 

._ --_- 

I69 

ThL dependent variable is the absolute charqe in the real &urrent accoun: and the independent 
variabie is the absolute change in real gross il#vestment. Constant terms are not reported. Figures in 
parentheses are standard errors. Significance levels at 5 and IO percent are indicated by *+ and *. 
respectively. 

1961~-90 yield negative coeffcients in all cases. In all but three cases, the 
coefficients are highly significant.” 

Overall, the time series regressions on differences yield a remarkably consis- 
tent relationship between changes in current accounts and investment. The 
regression coefficient is well below one, but is impossible to draw any inferences 
on the validity of the intertemporal model without a more detailed investigation 
of the sources of the shocks. 

“See Glick and RogotTt 19Y2). The point estimates for rhe smaller counrries tend IO be slightly larger 
on average than for the larger G-7 coumrxs. The negative coefficients are significant for Austria. 
Denmark. Finland. Greece. Iceland. Ireland. Norway, Portugal. Spain. Sweden. Switzerland. Aus- 
tralia. and New Zealand. They arc not significant at the 5 percent level for Belgium. the Netherlands. 
and Turkey. 



We consider two approaches to constructing Solow residuals, one that at- 
tempts to control for fluctuations in the capital stock and one that controls only 
for changes in labor. The labor-only measure is based on data published by the 
Bureau of Labor Statistics (BLS) on output and employment hours in manufac- 
turing for major industrialized countries, 1960-90 (see Appendix 2). Following 
Backus, Kehoe, z.yd Kyd!and (1992). we form productivity measures as the 
residuals from Cobb--Douglas production functions: 

In Y - x In L. 

where II, the share of labor in manufacturing output, is based on data from the 
OECD intersectoral dat? base. I2 With the BLS data. one cannot control for 
changts in the capital stock, K, except to the limited extent of including trend 
terms in the regressions. 

Our alternative measure of Solow lesidcalq does attempt to controi for capital 
inputs by using the OECD internationai sectoral data base (see Appendix 2), 
though our data only covers the years 1970.-85. Backus, Kehoe, and Kydland 
argue that adjusting for capital inputs should not produce radically different 
results since, if one extrapolates from United Str!er data, short-term 
movements in capital are small relative to short-term movements in labor. 
As Fig. 1 illustrates, the U.S. case is not entirely representative, though the 
two productivity measures are highly correlated for all the c;;;rtries in our 
sample. [Baxter and Crucini (1992) and Reynolds (1993) discuss the significance. 
of adjusting for capital inputs in more detail.] In any event, we wit! !r\;cr 
show that results based on OECD total factor productivity residuals over the 
shorter time period are very similar .o the results obtained with (iii: PLS-based 
residuals over the full sample. For this reason, and because dynamic issues 
arc so central to our analysis. our main results below will be based on the 
longer BLS data set. One might also argue that the problems in constructing 
comparable capital stock measures in cross-country data are so severe (see 
Griliches, 1988) that attempts to adjust for capital inputs are not that reliable, 
anyway. 

A further limitation of our data set is that it only covers manufacturing. We 
note, however, that much more accurate cross-country data are available for 
manufacturing than for services, particularly over the earlier part of our sample. 
Productivity in services is notoriously difficult to mcasurc, and international 

“See Meyer-zu-Schlochtern (1988) and Englander and Mittelstadt (1988). The estimates for n used 
are labor share in the traded goods sector: United States. 0.66; Japan, 0.54: Germany, 0.64; France, 
0.65; Italy, 0.48; U.K.. 0.68. Canada. 0.63; and are !aken from Stockman and Tesar (1994). 



United States Japan 
o.y----------- 

1 “T---- -- - 

m.loL, . . . . . . . . . . . . . J 
72 76 80 84 

West Germany 

72 76 80 84 
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0.15 ;- -- 

0.10 
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IRls -- 
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72 76 80 a4 

Canada 

-.10----.-v-m. . . 
I 
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I 
-.lOJ . . . . . . . . . . ...‘. ’ 

72 76 80 8A 

Fig. 1. Total factor productl\ity ir, manuhcturmg constructed from BLS and OECD da::) (log 
CtilllgCS). 

comparisons are further complicated by the high variability in the relative price 
of nontraded goods across countries. 

Our global productivity measure is formed b) taking a GNP-weighted 
average of the seven individual-country me,sures,” and the country-spxific 

‘“The weights were comtructcd frcm each couvtrl’s share of lotal GDP in 1975. where local 
currency GDP ligures were contcrted to dollars >! !;I- - .twragc dollar exchange rate for the year. 



Table 2 
Country-specific and globs1 produc.ivity unil root tests. 1Y61 90 
__..__.._...._. -.--...-..- .._... -. _ ._.... . . - . . .- ---._.--.. .-. 

Country DFI, .IDFr, 

U.S. - 0.40 0.7x 
Japan -- I.14 0.87 
Germany -. I.09 .- I.64 
France - 0.52 -- 0.86 
Italy -- 1.76 -. 1.5x 
U.K. - 1.29 -- 1.51 
Canada - 2.43 - I.76 

I’ 

0.9 i (0.026) 
0.94 (0.020) 
0.94 (0.078) 
0.Y I (0.04X) 
0.05 (3.042) 
0.89 (JO3 I) 
I .Ol (0.082) 

Global 2.06 - 2.37 0.97 (0.012) 

The dependent variable is the percent change in co~m~ry-specific or global productivity. IIF I, is the 
r-statistic on h, in the regression ;lA, = ho + h, A, , + h21‘. ADF r, is the f-statistic on h, in the 
augmented regression AA, = h,, + h, .4, , + h27 + h,.4.4,- ,. Critical values for r, (with 25 observa- 
tions) are - 3.60 at 5 percent and - 3.24 at IO percent. 11 is the coefficient on A, , in the regression 
A, = z + (‘.4,-,. with the standard er .)r in parentheses. 

component is then formed as the deviation from the global average.“’ Table 2 
presents Dickey-Fuller unit root tests (with a constant and trend) for our 
productivity measures for the eight countries in the sample, and for the world 
average. In none of the cases is one able to reject the unit root hypothesis at 
standard sigrificance levels. ” The third column of the table presents estimates 
for a first-order autoregressive process. As one can see, the point estimates of 
/I are all quite close to one. 

‘&We also considered a more elaborate :n ‘roach to decomposmg .4 into A’ and 4”. We regressed 
A for each country on a GNP-weighted :::.:iL KC: :jf A (A’) for the other six countries. treating the 
residual as the coumry-specific compcncnt. We lound in all case\ that one could not reject the 
hy,fothcsis ;;iat both A and A’ have unit roots. and that they are not cointegrated. The more 
elaborate procedure gives very similar results in cur current account and investment equations. 

“In addition to the Dickey Fuller tesl. we also employed the Phillips Perron test with similar 
result:. Another appr,lach. based on Levin and Liri (1992). tests the joint hypothesis that there is 
a unii root in all of the country-specific productivity series. The AA*’ regression in this method allows 
lor difTerent coefficients ac:uss countries on all variables (intercept and trend terms) except ,4;. , 
With this test. one still cannot in facr reject (at the 5 percent level) the joint hypothesis that p = I for 
all the countries. (Because the seven country-specific productivity series are linearly dependent by 
construc:ion, it was necessary to drop one ofthe countries from the joint te&) Finally, we tested the 
unit root hypothesis against the alternative of d deterministic trend with d \reak. based on the 
procedure proposed by Christian0 (IYY2). which does not impose priors on ,he point in time where 
the break occurs. One cannot reject the hypothesis of a unit root in favor of a trend break for any of 
the countries at the IO percent level of s’gnificance For a version of the trst corresponding to an 
augmented Dickey -Fuller regression, one can reject the unit root null at t:le 5 percent levci ror Italy 
and 7 percent for the U.K. (These resuits included the Netherlands in the construction of AA”.) 



The cstima;cs in Table 2 suggest that our zarlicr assumptiorl t:,at toun- 
try-specific shocks follow a random walk is at least plausible. No.,’ ti;at h) 
imposing that p = I. we can avoid the issue of how uncertainty otter /I aifects 
standard errors in the current account and inr:estment equations. In Sec!ion 4. 
however. we tackle the more general serial correlation case and are thus able to 
test the robustness of our results.‘(’ 

It must be emphasized that the exogeneity of productivity shocks is centrs! to 
structural interpretation of the results below. Though often imposed in modern 
empirical macroeconcmics (e.g., in the real business cycle literature), the as- 
sumption that the economy is operating along its equilibrium production 
function is admittedly extreme. Evans (1992). for example. has shown that Solow 
residuals are Granger-caused by other variables such as governmem spending. 
To the extent there is a large endogenous component !o productivity, it would 
obviously affect the interpretation of ogr results. 

3.3. Structurar erGmates of the ACA ar-d Al quations 

We are now prepared to estimate the central structural equations of our 
model. Eqs. (15) and (I 7) for ACA and Al. Table 3 presents individual country 
results bnder the as.;umption p = 1.” 

For Al, the coefficients on AA’ and AA”’ W? all of the correct sign and are 
significant at the 5 perwnt !ove! in almost 80 percent of the cases. The 
Ljung--Rex Q-statistic does indicate serial correlatton for Germany and the 
U.K. I8 The fact that the coeficients on A A”’ are typically larger than for AA’ in 
the mve.;tment equation might be attributable to the residual positive serial 
correlation i:: the first dilierence of the world productivity shocks. Otherwise, of 

-.- .-- - 
‘“There does appear IO be home *esidual correiatioll in a couple of the series even after taking first 
difTerences,especially in .1.4 ’ Esti,natmg a first-order MA process in .1.4‘ yields a point estimate of 
0.52 :positlvc SCI ial correlation). with a standard error ofO.16. There also appears to be some positive 
serial correlation in A A‘ for France. tiermany. and the U.K.. ;hough !ess than for AA”‘. (These results 
included the Netherlands m the corstruction of AA”.) 

‘-I he results are not sensni\c tu the inclusion of time trends in the /ICA regresslons. but we 
excluded them on a priori grounds. The ‘11 results ;lr’: only mare.inally worse without trends. though 
~‘lr rr:l.l*; for thz IIS. are actually m.ukedly better To facilitate the cross-country comparison of 
the coeliiclents on productivlt) (and trend) terms. lor each countrv these variable; were multiplied by 
the rre.<-; oC!oc~l reai GD!” or GNP over the sample period. Thts gives the reported coefficients on 
.4 4‘ and AA’ the interprscation of the change in the left-hand-side \anti;,le as a percent ojmron GNP 
m Icsponse to a I percent increase in pr+ juctivity. 

‘“The heteroskeda:.!icity and auto:orrclation-con&tcnt standard e, rors in Table 3 are obt.*incd 
?Ising the ROBUSTERRORS .:ption to thf LINREG command II. RATS, with DAMP = ! and 
I. = 2. This provzdes N~wcy- West estimates of tt.e covartance rna1r.q corrected for heteroskedasti- 
city and foi serial correlation m the form of a mo\ing average of order 2. 



couiL;e. this would IY ;! puzzle. The cocllicients on the lagged investment level. 
1, 19 arc generally not signilicant. WC note that if investment is nonstationary 
(say, due to a stochilstic trend). the standard errors on the coefficient of I, , will 
not be meaningful. Hcwcvcr, according to the theorem discussed in Stock and 
Watson (1988), the nonstationarity of I, I wiil not affect the standard errors on 
the other, stationary, variables in our regressions. 

Table 3 also presents results for the dCA equation. Tc, deal wi:h possible 
simultaneity of CA,- 1 in (15). we constrain its coefficient to equal its theoret- 
ically-predicted value r - 1,“’ Given the near random walk behavior of the 
country-specific productivity shocks, one would expect the estimated coeffi- 
cients on AA’ to be negative, a: indeed they are in all ; qcs. Except for France 
and Germany. the coefficients arc all significant at the 10 percent lcvcl or better. 
As we discuss in Appendix 2, French current accodqc data is available on 
a consiste;lt basis only since 1967 so the French results are based on a much 
smaller sample. The model also predicts that world productivity shocks, AA”, 
should have no et&t on current accounts since they aflcct all countries equally. 
This hypothesis cauno! be rejected for any country except the United Kingdom, 
but even for the U.K. the country-specific shock has a much larger effect. It 
should be noted that the seven countries included in our proxy for world 
productivity shocks, while constituting a significant share of world output, 
provide somewhat less than complete world coverage. Thus, one might not 
expect the coefficient on A/I*’ to literally be zero. It should, however, be much 
smaller than the coefficient 01: .!A“. 

Table 4 reports results for the full pooled time-series cross-section data set 
with and without country-;pccific time trends2” As in the individual country 
regressions, the coetficients in the A/ equations are of the correct sign, and all are 
highly significant. AA’ is negative in the pooled ACA regressions. and is also 
highly significant. The point estimates for the world shock AA” remain small in 
the pooled AC‘A cqu;ltions and, as the model predicts, are insignificantly 
dkrent from m-o. 
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With country-spccllic time Ire& 

Al 0.35 (o.mP* 
ACA - 0.17 (0.03)‘* 

Without time trends (h, = 0) 

OS? (o.nh)‘* - 0.10 (n.O4)*+ 
0.0 I (0.02) (1.04 (0.03) 

Al 0.16 (0.03)** 0.56 10.05)** o.on (0.02).’ 
11 CA - 0.16 (0.02)** .- 0.01 (0.02) - 0.01 (o.oI)* 

Pooled regressions arc cstimatcd try gcncrakcd least bquarcs with cquah~y restrictions Imposed 
across rhccountry equations. cxcludinp the consttint and trend krms. and with each equation scaled 
by !hc standard error of tha: corresponding OLS rcprcssion. Ikpcndcnr and indcpendrnt variables 
are the same as described in the nolc to Table 3. (‘onslants and country-speciiic time trends arc ns~t 
reported. France is excluded from the AC‘A regressions. Figures in parentheses are standard c:Iors. 
SigniRcancc levels a~ 5 and IO pcrccnt arc indtcutcd by +* and l . rcspctively. 

The main puzzle in Table 3 and 4 lies in the relative magnitudes of the 
c;tBE;‘.;itilts on AA“ in the Al and dCA equations. Both in Table 4 and in the 
inditvidual country results in Table 3 the coefficient on AA’ is smaller in absolute 
value in thl: current account regressions than in the Al regressions. For the 
pooled results, it is less than half as larpc. Given the evidence in Table 2 that 
producti*r:ty .,hocks (nearly) follow random walks, one might expect the current 
account response to bc i~~/c*r th;u! the invc::l:ncnt response. since consumption 
should move by more t’-an output; WC return to this issue in Section 4 below. 
Similarly, the coefficient on I, _ , in the ACA equation in Table 4, though of the 
correct sign. is sm*lllcr rather than larger (in absolute value) than the corre- 
sponding co&&n! in the Al equation. 

Our empirical analysis thus Lr has focused entirely on supply shocks: In the 
next section we &tempt to control for changes i.? government spending, which 
constitutes one form of demand shock. 

Recall t!lat in theory pcrmancnt country-specific gclvernment consumption 
spending shocks have &lo cXct OII invcstmc.pt, whereas global government 
spending shocks have: no e!Iizct on current accounts. G” shocks C:III itlTccI ACA 
and G” shocks ciln ;~kcl .,I/, bum in c :ch C;ISL’ only if they ilrc temporary. (It 
would hc intcrcstmg to cxtcnd the i\n;‘!ysis to inzorpc\ratc povcrnmcnt invest- 
menu hut UC do not a’tcmpt this hcrc.) 

To cstimatc. tcmpnrar; shock% to government spcriciillg. WL’ ,btim,tc 1hL 
ARIMA(0. I. 1) process given in Eq. (19) above, again forming C;“’ a!: a weighted 
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Pooled limescrlcs rcgrcssions with povcrnmrnl cc~nsumpclon, 1061 YO 
^ . _ - ._ 

h h: h\ th 

A/, = h,, + h,AA; + h,,lA; + hJ/, , + I,,?’ + h,(G: - E,. ,(;;; 

0.35 (0.03)*’ 0.51 (0.06)** - 0.10 (0.04)** 

ACA, = h,, + h, AA; + h,AA; + hJI,. , + h&T + hs(c; - E, I G: - AC) 

- 0.51 (0.47) 

- 0.17 (0.03)** 0.01 (O.O?) 0.04 (0.03) - 0.40 (0.34) 
--... .._ . ._.. - ._ _. .- 

F.stimafion procedure and variables arc rhc same as dckbcd in the note IO Table 4 with addition of 
the unankipalcd change in permancnr global rc;lI poveiumcnl consumption in the investment 
rcgrcssloll, and the dilkr,:ncc between the unanricipated permanent change and actual change in 
counlry-specific real government consumption in the current account regression. Francr is eycludcd 
fr+m ACA regressions. Figures in parcmhcses arc stand;rrd errors. Significance lcvcls at 5 and IO 
pc,ccnl arc indicated by l * anJ *. respcctivcly. 

average of individual-country Gs, normalized by GNP.” Given our assumption 
that AC follows an MA( 1) process, (@ - E,- 1 c - dG:) is then given by the 
formula below Eq. (19), O’(c&- 1 - &Jr). G:’ - E,- I G:‘. the temporary compo- 
nent of changes in G”‘, is given bj (r - U”‘j&/r. The pooled time-series cross- 
section results are presented in Table 5. where G is measured by real government 
consumption (see Appendix 2); the OS are allowed to vary across countries.22 
The coefficients on AA’. AA”, I,-, remain exactly as before, and the G shocks do 
not enter significantly. Individual country regressions (nn! reported) are also 
largely unaffected by the inclusion of G shocks.‘” The fact that government 
spending appears to have relatively littlc impact may be due to the difficulty of 
extracting the temporary component of’changes in G. In any event, the main 
conclusion here is that our findings on productivity shocks are largely unaffec- 
ted by controlling for government consumption shocks. 

In addition to our HLS-based Solo:v residual estimates. we tried two alterna- 
tivc mcasurcs of productivity. The first was straight output/worker haul. 

“To form (iw. KC nc)rmalkcd each country’:> (; bj the c‘oul,tr\‘s avcr;ige Icvcl of<iSP 111 the period. 
and then formed A world index 11w1g lY7S nomin:A dollar (;NP ‘Yclghfs. 

“WC ~nc;I~urcd the r in tllc (; \hoc!c formulu,; h) IM mxn ovzr Ihc pcrlod of !hc world real inlcrcsl 
TiIIC consIr I,.!zJ hv Harro and S;iI;i-i-M.u IllI ( 19YOI. 

‘.“I‘o chcch the tobustncis of chcsc rcsuks. vx ;II\o cntzr$ 1G’ and AC; in .-IW hm into Ihc ,lC.1 

and .I/ cqudtions. rcspcctivcly. WII they rcillain ln\lgr.,lcunt. WC ;Ao trlcd controlling for world 
rukrcsl rates direct11 In the .lC:l and .I/ cquatic~,ls using the Harro and S.da-i-Martin (IYYO) 
mcasurc of uorld rcul InlcrcsI I;IIC\. ;I~III the productltlty cocf;icicnts were little all&ted. 



With country-\pe:llic tsrnc trcntl* 

Al 0.36 (0.03)*+ 
ACA .- 0.27 (0.0-v+ 1 

Without lime :rcnds (h, = 0) 

rl.43 t0.06)** - 0.06 (0.07) 
0.05 (0.02)” 0.05 (0 03) 

Al 0.30 (0.03)** 0.44 IO.06 l O’)? (0.05) 

A<‘A 0.2x (0.02)** 003 (001) 001 t0.01) 
_ 

Fstrmcltion procedure and var1able4 arc the ame ~4 tlcscrlbcd in note IO Table 4. France IS cxcludcd 
from AC.4 regressions. k’tgurcs m parcnrhc\cs arc standard errors. Slpmlic.tn;c Icvcls rit 5 and IO 
percent are indicated by l * and l . rcspccltvcly 

without attempting to adjust for decreasing returns to labor inputs. The results 
are qualitati.cly extremely similar to those presented above, both for the time 
series of productivity and for Tables 3 and 4. 

Next, we used data on total factor productivity in manufacturing from the 
OECD international sectoral data base, available for the years 1970-1985. 
These estimates attempt to account for changes in capital. Table 6 presents 
yoolcd results corresponding to those in TabI .l for the BLS-based Solow 
residual estimates. The results are quite similar IO those in Table 4.24 The 
coetficrc.!t on AA* is actually significant in the .Icn regression with a time 
trend, but it is much smaller in milpnitudc than the crcfficient on the coun- 
try-.,r?ccific shock, ,1X’. As rr,cntioned above, one possible rationale why AA” 
might cnt I Ggnificantly with a very small coefGcient is that the seven large 
industri&cd countries here do not quite constitute 1CO percent of world GNP, 
cvcn among countries with relatively open capital markets. The individual- 
country results are also qualitatively similar, with only slightly fewer coefticients 
significant at the 5 percent level, due in part to the shorter sample. 

Note that the coefficients on AA’ in the AC’4 and Al equations are actually 
much closer in magnitude in Table 6 than in Table 4. though they are tightly 

-‘JWc also csrrmatcd the regrckms in TattIc 6 usrnp business sector rotal fJck)r productivily. 
despite the mlsgivmgscxpresscd above. Fctr rhc .A/ cqu:lfkn with ;I rime trend we oht.jincd cstmiatcs 
of LOX for h, and 0.64 for hl with m;lrg:ltl.L Gqulic;mcc Icvcl\ ol’ O.o() m both each. For !hc .,I(‘..1 
C~II~IIIOII without a time trend. HLI c)hl;rmcd C~III~JI~~ cd 0.0X f,)r b, MIJ 0.04 l’or hL with 
marpmal signilicancc Icvcl\ oTO.04 ~lud 044. rL\pcctlvcly. II is not surprising that I{2 is larger rclarlvc 
10 ;‘> when p;oductivlry 15 mcasurcd using the overall busmess bcctor rather than manufacturing: 
nontraded goods conslituk! a much smaller share of manufacturing. (These rcgrcssions included the 
Netherlands in the construction of (1.4’ and in the pooled country estimate>.) 
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Pooled tlmc-xrics rcgrcssions. IY75 YO suhsamplc. AZ, = h,, + h,,lA; -t h,A.4: + hJ I, , + V4 T 

,I% h 

With country-specilic rime trends 

Al 0.34 (0.04)** 
ACA - 0.30 (n.o’)** L 

Without time trends (h, = 0) 

0.66 (0.06)+* - 0.M (0.05) 
0.02 (0.02) 0 02 (0.03) 

,!I 0 32 (0.03)** 0.63 (0.06)” 0.00 (0.04) 
AC4 0 26 (0.0: )* * 0.01 (0.02) 0.02 (0.02) 

.- .._ -__.-.- .---. - 

Es!imation proccdurc and variahlcs arc the same as described in note to Table 4. France is excludru 
l’rnm nC.4 rcgressiuns. l-kures in parcnthews are st:mddrd er’ors. Sipnifcance levels at 5 and IQ 
percent arc indicated by l * and *. respcctivoly. 

estimated and remain smaller in the .IC’A equations. As a final check, WC present 
in Table 7 pooled estimates using the BLS-based Solow residuals for the 
post-oil-shock period. Overall, the results are similar to the OECD-based results 
for the recent period in Table 6. 

4. lvieaa-reverting countryqecific productivity shocks (p < 1) 

In this section. we explore the sensitivity of our results to the assumption that 
country-specific productivity shocks follow a random walk. While in Section 3.2 
we could not reject the 1) = 1 hypothesis for any country using standard unit 
root tests. it is well known that these tests generally lack power against the 
alternatrve of a p slightly less than one; the available time series are simply too 
short to give rcliilble estimates for the low frequencies. Moreover even if 
country-specific productivity shocks contain a random walk component, it 
seems quite likely that they would contain a significant mc,!n-reverting compo- 
nent as well. If one cannot segaratc the two components empirically, then the 
estimated consumption response will be a weighted average response.25 

In Section 4.1 below, we ask whether relaxing the p = 1 restriction would 
revcrsc our ,onclusion that empirically uwnficiptrcd productivity shocks have 
a greater impact on investment than on the current account; it turns otit that the 
cstimutcd rcsponscs change very little. Nevertheless. as WC argue in Section 4.2. 
allowing for 0 :;liphtly less than one can dramatically imp‘rct our cross-equation 



restriction. WC show analytically that the currant account response to produc- 
tivity shocks is likely to hc hjpcrscnsitivc to small changes in their pcrsistcncc. 

Deriving the impact ell’ect of shocks on investment is again straightforward. 
Subtract I - 1 expectations from both sides of Eq. (4) and evaluate the resulting 
expression to obtain (Appendix I contains the formal derivations for this 
section): 

(+) 
i, := s; I:,. 02) 

where - denotes the revision of expectations opcratcr E, - E, ,, K is the 
innovation to investment. /j; = t//1:1(1 - i.,)), and I:, =- 3:’ = Ai - IJAC-, is the 
country-specific productivity shock [see Eq. (‘I)]. Note that c’:/&/?p < 0 for 
0 < 11 c I; when p = 0. then B; = 0. If the shock is entircl! transitory, there is no 
investment response. 

As before. the corresponding equation for the un;tnticipated change in the 
current account (?‘A = ? - T-- c (note F.. , = 0) must be constructed from its 
component parts. (Note that net foreign assets F, are predetermined.) r is given 
1.; Eq. (22); P can be derived using Eqs. (3) and (22), 

9, = (X,/j; + XA)‘:,. (23) 

where we have used the fact that z, - 0. Finally. the clTcct oft on permanent 
i ncomc and thdreforc 3n ?( = AC) is given ty (SIX Appendix I I’(’ 

(+I 
e, = h:? I:,. (24) 

Combining Eqs. (22).(24) yields 

rT.4, _- ;‘;I.,. 

whcrc 

(25) 



It is easy to see that ;I;$/i!p > 0 (for 0 < 1) < I); that is. the lower the serial 
correlation in the productivity disturbance, the smaller the increase in the 
current account deficit. For /J small enough, ;1; must eventually become 
positive. 

Of’ course. Eqs. (22) and (25) cannot be estimated directly since rand C’A are 
not directly observable. Noting that Al, = K + E,- ,I, - I,- I, one can use Eq. 
(4) to transform Eq. (22) into 

Al, = (/I, - I)/,.-, + p;nA:. (26) 

which is cx,~ctiy the same as Eq. (I 1) which we have already estimated, except 
that /I, is replaced by P;! [With a h:gher-order autorcgrcssive process more 
lags of 4’ would enter into Eq. ,26).] Thus we do not have to alter our 
invec.lmcnt equation at all to gencralizc the empirical analysis to the p < 1 cast. 

The current account equation, however, must be modified slightly. Noting 
that LICA, = Crl, + E, -ICA, - CA,-I and adding E,- , (Y - 1 - C), - 
(Y - I -C),-, + (r - 1) (F,-, - F,-,) to both sides of Eq. (25) yields (after 
some manipulation; see Appendix 1): 

AC’A, = ;‘, I,-, + ;;,4; + ;,A;-, + (r - l)CA,- ,, (27) 

where ;‘I = (//* - I)(lx! - 1) + IQ, ;*; is the same as in Eq. (25). and 
-1 = - 7; + (1) - I )&. where 8; is the coefficient on I’, in the r equation. Eq. 
;24). Intuitively. the reason why ,4: has the same coetficlent in Eq. (27) as does C, 
in Eq. (25) is that anticipated productivity depends on A; . , . Therefore, once the 
direct and indirect efkcts of .4:‘- , arc controlled for. A;’ affects the current 
account only tI.rough its Imanti!;i?atcd component. 

The system of equations fdr empirical cF:rimatiJn in the 11 < 1 cabe is thus 
given by Eqs. (26). (27). .md (9) (the AR process for country-specific; productiv- 
ity). The extension to girl;d I shocKs Is immediate; global shocks enter exactly as 
befolc, into :be i;,vestment equation .md, as befke. they do not enter into the 
current account equation. Note t.lat the system of estimating equations is just 
identified.” 

“The form in which UL: ha\c wriltcn Ihs current ticcoun1 and invesrment eyuutwn does not require 



Table 8 presents joint estimates of Eq. (26) and Eq. (27) for each country (with 
global shocks mcluded).‘” The invcstmcnt results arc, of course. identical to 
those in Table 3 since the mo:litied investment equation, Eq. (26). is isomorphic 
to the carlicr Eq (I I). Note that our estim:ltes of ;1; (the coefficient on coun- 
try-specific productivity in the ACA equation) ;LTL’ virtually identical to the 
estimates of yz in Table 3 for the random walk case. (For the U.K.. 7; is now 
marginally larger in absolute value than B;, but in all other cases /I; ix larger.) 

Table 8 also presents chi-square tests of the restriction B; = I?;!; fi; is 
significantly larger for all cases except the U.K. and the U.S. Thus, it appears 
that our empirical result that country-specific productivity shocks du not have 
a larger effect on the current account than on investment remains intact when 
one relaxes the JI = I assumption. 

At first glance, it would seem that given the highly linear nature of the model, 
our estimated values of/j (which average 0.94 in Table 2) are simply too close to 
ont to explain why, emplrically. ;J; appears to be less than half as large (on 
average) as S;. It is well-known from the consumption literature, however, that 
the response of variables which depend on present discounted calculations (as is 
the case here for both the current account und investment) can depend in a very 
nonlinear fashion on the persistence of the exogenous variables. 

The fundamental in!uition is most easily seen by abstracting from investment 
and assuming that net output ~3 is exogenous. In this case. Eq. (24) for the 
innovation in consumption (e = JC’) reduces to 

(28) 

If the gross real interest rate r is a number like 1.03. then when 1) falls from 1 to 
0.97, the consumption response MWS the denominator in Eq. (28) goes from 
0.03 to 0.06. At p = 0.91, the consumption response is one-fourth as large.2y 
Endogenizing investment amplifies this difference (since the response of invest- 
ment declmes as ,Y falls). Bccausc the consumption rcsponsr: to an income shock 
drops sharply as 11 falls. the current response is likely to be similarly muted. 

‘“These jomt cstimatcs were obtained with the RATS SlJR command. To adjust for crow-cquatwn 
hcreroskednhticity. each cqu;rtion ~a\ wuled by the st;mo,rrc! erAor o!’ the corrcqxmtllng OLS 
repression. 

‘“For dixusGon of incurnc per~l~bxce ;rnrl its Implicatior \ l’or consumptwn volnlility. see Dcaton 
(lYY2). Munkiw and Shapiro (10X.5) ~llso strw the im wrtance of sralionarity in tea of the 
permanenr income hypothr& 
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Paramelcr values 

x* :- - 0.3Y. I& = 0.22. I, - 1 on. i 0.72. //, = O.YO. 1, = 0.14. r = I.03 

The Iable reports the culculatcd CNCCI\ of a given producrivl1y innovatIon r:, on the unanticipated 
levels of inves~mcnl and the currzm XEOIII~I for varylnp dcprecs of productivity shock pcrsistcncc as 
measured by 1’. Thr calculations are ‘r,s~d on Shapiro (IYX6) values for zr. xk, z,,, clnd i. Since 
Shapiro’s esltimates were based on quarterly r;rles. ;tnnu;lliA val\les were obtained by m:dtiplying 
his value of xk by 4 and by taking the fourth powc~ of his cslimatc of i. 9 was calibrated by equating 
the lormula for /I IO 0.35. the porn1 estimate l’rom the pooled regression in Table 4. and assunnng 
II = I and i. = 0.72. /jr is taken from the pooled investment :egression with country-specific time 
trends in Table 4. 

Consumption is not the whole story since the investment response to a pro- 
ductivity account shock is also muted by a fall in 0. Therefore. the preceding 
logic is not enough to show that 

WC prove in Appendix I. howcvcr. that (29) indeed holds and that I:;l//i; is 
monotonically decrcasinp in CJ lor ;*> < 0, 0 < 11 < I. 

Can slow convergence explain the apparent anomaly in Tables 3 at,d 8? in 
Table 9. we calculate imptted values of /j2 anci 7; using estimates for the 
production function parameters in Eqs. (3) md (4) based on Shapiro fI9X6). (‘ihe 
parameters are listed in the table.) The 1;. r :e gives the value of 17: l//l2 corres- 
ponding ‘o different values of 1). For IJ = ~97. the Implied values of /& = 0.32 
and ~1,. = - 0.21 arc very close to our pookJ empirical estimates in Table 4. 
Thus rhc distinction bctwccn random walk and near rl.ldom walk productivity 
may bc central to explainin& the small response of the current account. 

5. Applying the model to explain the reduced form nc;l-,4f correlations 

Earlier in T; ble 1 we saw that there is a rather striking empirical regularity 
between change3 in the current account and changes in investment. For the G-7 



countries, the coefficient A/ in the /1CA regressions *averaged around one-third 
(in absolute value). In this section we do some Ttude cglcdlations to see if our 
simple intertemporal model based on productivity shocks is consistent with this 
regularity. F$r simplicity, it is !\elpful to focus on the random walk case (/I = I), 
and to further assume that PI = I (our point estimate in the pooled data in 
Table 4 was 0.90) and /12 = p3 (i.e., that global and country-specific shocks a!l’ect 
investment equally). One then can easily solve for the slope coeficient in the 
r.?gression of ACA on Al:” 

To implemctlt (30), note that the pooled results in Table 4 provide an estimate of 
;~L//12 roughlv squal to - 0.48. The ratio &/(a,:,. + &) is 0.49 in our sample 
when averaged :3ver the seven countries. 31 Combining these two parrlmcters, 
one obtains an eslimate of h = - 0.24. Thus, taking into account the fact that 
global shocks are rollghly as important as local shocks - and only investment 
responds to global shocks - supplies half the explanation why the nonstructural 
coefficients in Table I are closer to - l/3 than to - I. The other half of the 
explanation lies in the estimate of l;~zI/~ 2, which instead of being greater than 
one is closer to l/2. As we have argued, this estimate is quite plausible provided 
country-specific productivity shocks are not literaliy a random walk, so that 
there is some degree of long-run convergence. 

6. Conclusions 

Earlier attempts at empiriczi implementation of the intertemporal model of 
the current account have heen limited to simulation or vector autoregression 
met hods. ‘* The present pap er introduces a tractable approach to structural 
estimation.3” The ability to derive closed-form solutions helps clarify some 

.“‘Wc h;i\c .A) ;sssumcd that .l:l‘ I\ :cnwrrcl;c~cJ wrh .tA”. which holds exactly for ;I small country. 

“The ratio n: ,. (ni I + 05 ,. t is as foilo~~ for the countries in :)ur sample: U.S.. 0.32; Canada. 0.56: 

Japan. 0.70: Fransc. O-t?: Germany. 0.?7. 11at>. jj.63; C!.K.. 0.41. 

-“Some c\.uIlpic\ of slmui.:;;on s~uclic‘\ inclu~i~ lhu open-economy rccll baincss cycles anal)scs of 

H;lcku\. Kchc>c. and Kydland (IVY;!). Baxter ud c‘rucwl (tYY2). Mcnd.wa (IYYI’. ‘3ockm.m and 

Tesar (lYY4). and Tear (lYY3; Ahmcd. Ickcs. Wang. .& Yoo (1993) apply A \ II’, II of the 

Hlancbartl Quah vcctc,r-aulnrL’~rc\~i~~r~ msthotiol~rp. It should be noted rhat in #I 111 r;~i (‘,I :om- 

ptctc good\ and c,~pt!a’ rw:k& the current account ;Ind mves~ment would mo\c (I IC Iur cinc in 

response 10 country-spcrillc P~X>~UCII\II~ shock>. rqurdlcss of then durarion. 

J’Ar~ II rportant urcct,lion ih Ahmcd (13S6r. who focuses on the cffccts of prmanenl versus 

t:anrrtoq pn~crnmcn~ spcndinp 411.)ck\. Ahmat’s ~nodel. howcwr. does WI incorporate mvcstment 

or prodJcti\ity shwk>. 



interesting issues that may easily bc obscured in simulation analysis or vector 
autorcgrcssion estimation. With the source of results less of a block box this 
class of models potentially becomes more useful for policy analysis. 

Overall. our empirical mod4 performs fairly well in explaining the stable 
correlation bctwccn invcstmcnt and the current account, in differences. over the 
period 1961 - 1990. Investment consistently responds positively and significantly 
to both country-specific and global productivity shocks. The current account 
re ;ponds negatively and generally significantly to country-specific shocks; as the 
model oredicts, there is little or no response to global shocks. The fact that 
investman responds by more than the current account to co;mVy-specific shocks 
would be a puzzle, if country-specific productivity shocks literally followed d 
random wd)k. But with even a small degree of mean reverston, the resuits can bc 
fully explained. (Global shocks also, tend to follow a near random walk, but since 
the current account impact is zero regardless, they do not present a similar puzzle.) 
Thus our empirical results may bc constructi as providing evidence that there is 
a significant convergent component to productivity across G-7 countries. 

There are other possible explanations of the stylized fact we have established. 
Allowing for nontraded goods can rcducc the relative response of the current 
account3* Even with perfectly integrated international capital markets, moral 
hazard problems at the microeconomic level can force home residents to self-finance 
a larger portion of domestic investment than they would under perfect information 
(see Gertler and Rogof’f, 1990). It would be interesting to explore these issues in 
future research; hopefully the tractable empirical model prcscnted here will provide 
a useful hcnchmark against which thcsc alternatives may be compared. 

Appendix I: Derivations 

From Eq. (8). 

A(‘, = ?;, - E,-,T,. whcrc j, = 

Dcnl)ting the revision of cxpcctations operator E, -.. E, , by k . Eq. (3) implies 
that r’(r 1 ).1(’ cquuls 

t !‘,+, ’ ‘r* f C ( P, ( ,, - 7,. ,)‘r’ 
.\ 0 \ 0 

(.A. I) 



R. Nick. K. Ro:oJI’/ Joumul of‘.Moncwy &onomic:v 3.5 1IVV.(! I.50 IV2 IR7 

(In this appendix. we omtt c superscripts on the A shocks for notational 
convenience.) 

When /J = I, note that by Eqs (3) and (10) 

A,, s =- /lA,, V.S. 

and 

i,+,% = /izP”lAA,. Vs. 

By Eqs. (2), (A.2), and (A.3). 

Eqs. (A.2hjA.4) imply 

(A.21 

64.3) 

64.4) 

(A.5) 

(A.6) 

(A.71 

Substituting (AS) (A.7) into (A. I) gives the rcclll<cd-iorm cxprcsbion (14) for 
AC,. 

When 1’ < I, Eqs. (4) and (9) imply 

whcrc /I; = qil,,,‘l I - +I). 
immediate. 

It follows from (9) and 

rl - ,‘\X,. I ’ ., -- 

and 

I/&IA, = p,1,-, + /,in4,, (A.81 

DcriVilti0n of Eq. (221 for I’, :lnd (26) for Al, i3 

AX) that 

v.s, (A.% 

where again by (9) 

(A. IO) 

(Al 1) 



By Eqs. (2). (A.10). and IA.1 1). 

Eqs. (A.9).-(A. 12) imply 

(A.12) 

(A.13) 

(A.14) 

(A.15) 

Substituting (A.1 3). (A. 15) into (A. I ) gives the reduced-form expression (24) for 
AC, = c. 

A.2. Derivation of Eq. (27) .fbr ACA 

To derive expression (27) fdr AC.4 note that 

ACA - c-2, t E, *CA, - CA,- , 

=&+E,-,(Y,-I,-C,)- Y,.., -I,-, 

-c,-, + (r - 1)(-A,. *. 

From (25), 

c-2, = ;‘;c,. 

From (A.8) and (9). 

(A.16) 

(A.17) 

(A.18) 



Using Eqs. (3) and (A.18). 

E:-tY,- Y,-, = h - 1 C;, 1, + ~A + Q&I 
-(r,f, -* + r4A,-1 + zcKK,-,J 

=r,(E,-,I,-I,-,)+r,,iE,-,A,-A,-,) 

+ qJE,-IK, - K,-1) 

where we have used the fact that E,-, A, - A, _, =. (/I - l)A,- I and 
E,-, K, - K,-, = I,- t. Since E,-, C, - C,- I = 0, substitution ol‘(A.17HA.19) 
in (A.16) yields Eq. (27). 

A.3. Proof hat L1(1;‘;I/P;)/Sy > 0 

To evaluate ?(Iy;I//&)/tp, we first evaluate SP;,‘cp and ?Iy;I/Zp. From the 
definitions of /I; and 1:;. 

2/& rl;- >. 
s,,=(l -pi-)2 ’ 

SIAI l-r ?p: -c-x --2 
SP A(r-p)* cp [ 

r, - 1 - -4@ - l) 
G- - m - Bl) 1 

P;&r - 1) 
+ (r - p)‘(r - /j, ) ’ O’ 

A.20) 

(A.21) 

since 4 = (7, - l)(r - 1) + rK > 0. [In (A.21). we evaluate in the region 7; < 0.1 

Differentiating I;;l/& with respect to p gives 

(A.22) 

Substituting for Iy;I with (25) and for ? ];;I/Sp with (A.21) yields 

Bid4r - 1) --- 
(r - /Jl)(r - p)2 + ” r - p Sp > O* 

Appendix 2: Data 

Annual data for the years 196 1990 for the current accounts of the balance of 
Dayments were obtained from international Financial Statistics (IFS), line 77a.d. 
Because the current accounts were expressed in dollars, they were converted to 



loL.;l cmxncics using the average market exchange rates for the year (rf). Datz 
on France’s currert account is availabie only from 1967, because of the absence 
of data on the transactions between metropolitan France and countries in the 
franc area in prior years. 

Annual data on nominal isvestmcnt. output. consumption, and government 
spending were obtained from the national accounts section of the IFS for each 
country. Investment was defined as the sum of gross fixed capital formation (line 
93e) and changes in (inventory) stocks (line 93i). For the United States the 
investment total included government gross fixed capit*) formation (line 93 gf). 
Government spending was defined as government consl;*i:ption (line 91f, or 91ff 
less 93gf in the case of the U.S.). Output was defined as GDP (line 99b) or when 
not available by GNP (line 99a). 

All nominal aggregates were converted ir,to real terms b> the GDP or, where 
necessary, by the GNP deflator. The dcflaior was calculated as the ratio of real 
GDP (line 99b.r or 99b.p) or GNP (99a.r) to the corresponding nominal output 
aggregate. 

To construct productivtty, we used Bureau of iabcr S:atistics figures on 
manufacturing output and employment hours. as reported in ‘International 
Comparisons of Manufacturirg Productivity and Unit Labor Costs, 1990’, 
Table 2 (BLS. U.S. Depdrtnient of Labor, 91-4G6). We formed our basic measure 
of total factor productivity as the Solow residuals from Cobb-Douglas produc- 
tion functions, as described in the text, using the BLS data on manufacturing 
output and hours and the labor share figures of Stockman and Tesar (1994), and 
treating capital as following a constant trend 

An alternative measure or total factor productivity in manufacturing for the 
years 1970--1985 Gontrolling for capital inputs was constructed using data on 
output, employment, and the capital stock from the OECD international 
scctoral data base and the Stockman and Tesar labor share figures. 
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