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for Canadian, German, and Japanese assets and wealth are from Danker et 
al. (1984) with some modifications in timing to help maintain the identifying 
restrictions for estimation. Details concerning the construction of these series 
are available from the author upon request. 

An important consideration in estimating the model is the choice of 
interest rate series. Ideally, one would want to have an interest rate that 
accurately reflected the rate of return on the sum total of official debt 
denominated in a particular currency. The differentials in the rates of return 
among assets shou!d measure differences that arise solely from currency 
preferences and not to other factors such as maturity, capital controls, or 
default risk. For this reason, interest rates on one-month Eurocurrency 
deposits were chosen as measures of these rates af return.‘* 

2.4 Empirical evidence 

Eq. (7) was estimated using 2S3SLS, substituting the actual for the 
expected exchange rates. l1 As d&ussed above, estimation requires know- 
ledge of the time series process of the structural error, a,. The bond demand 
equations were first estimated under the assumption that a, followed an 
AR(l) process. In this case, endogenous =&ables lagged two or more periods 
are legitimate instruments. i2 However, estimation based upon this assump- 
tion provided ~nsigniflcant parameter estimates for the autocorrelation coelll- 
cient. Siuce incorrectly adjusting for autocorrelation when none exists can 
potentially remove some of the moving average component from the forecast 
error, the structural error was assumed white noise. 

When the structural disturbance is white noise, endogenous variables that 
incorporate information lagged one ate instruments. Hence, 
the instruments used were a co endogenous variables, 
income, and the relative rat twice? To see why the 
relative rates of return are 1 at lagging them one period 
gives: r,_l-rr~_l-s,-s,_l. ative rates of return lagged 
one are not legi for estimation since structural 
distu to the bond &u_nud equations are expected to be correlated 
with the exchange rate under the potiolio mode ut for periods t -2 and 
earlier, the relative rates of return are uncorrelat with the current 
innovation. 

e results of estimatin eq. (7) by 2S3SLS are given in table 1. The 

‘@I’he advantage of using these series is that the assets are standardized in terms of ail .aspects 
is that the short-term rates may not 

money supply did not 
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oelkients on the relative rates of return are insi cant for the most part. 
e only exception is the positive relationship yen rciurns and 

Canadian bonds. Recalling that theoretically the ‘own’ coefficients should be 
positive, in only two out of the four cases are these coellicients of the 
expected sign. 

Some other implications of the portfolio model are weakly borne out. In 
all of the equations except that of DMdenominated bonds, the domestic 
interest rate coell’icients are positive. But they are insignilicant in all of the 
equations. Also, for the Canadian dollar and British pound the income terms 
are negative as predicted, although insignificant. 

The effects of wealth upon asset demand provide stronger evidence for the 
portfolio model. For all of the asset demand equations, wealth enters with 
the correct sign. For Canada, Germany, and Japan, the wealth elasticities are 
significantly different from zero. Furthermore, all of the estimates of the 
wealth elasticities are relatively close to one. Under homogeneity, the 
estimated wealth elasticities should equal the share of domestic holdings of 
domestic currency assets. For all of these countries, the hypothesis that the 
wealth coefl’icient is equal to one cannot be rejected. 

The sign of the coellicients on w* depends upon whether the domestic 
country is a net debtor or a net creditor in assets denominated in domestic 
currency units. For Germany, the only country where the data on such a 
breakdown are available, foreigners are net debtors to Germans in D&I- 
denominated assets during this period. Thus, the negative sign on the 
coellicient of foreign wealth in the German equation is the cormct sign. 

Also, since y2 =qt# and y3 =!l-q)t#*, if bond demand functions are 
homogeneous with respect to wealth, y2 +t3 = 1. The coeflicients correspond 
roughly to this relationship. For each of the individual equations, the 
constraint that the wealth coeflkients sum to unity was tested with a Wald 
test. Only the wealth estimates for the Canadian equation rejected this 
constraint with a marginal significance level of under 10 
other equations 1 failed to reject the constraint with 
levels over go perceut. 

these estimates 
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Canadian dollar bond equation. Overall, however, the results of estimating 
eq. (7) appear robust to the assumption of conditional homoscedasticity. 

An additional consideration in evaluating the results of table 1 are the 
instruments. Since the parameter results may be sensitive to the instrummt 
set used, a closer inspection of thelse variables are in order. For the reasons 
d&cussed above, the estimation was conducted under the assumption that the 
structural error was serially uncorrelated. But the constructed asset series are 
rough, and for some countries some of the components of ts were 
interpolated from quarterly data. Therefore* it seems reasonable to suspect 
that serially correlated measurement error might also affect eq. (7). In such a 
case, even if the structural disturbakrce were serially uncorrelated the 
endogenous variables lagged one period would not be legitimate instruments 
since they are likely to be correlated with measurement errors to asset 
supplies within that quarter. 

To address this possibility, eq. (7) was estimated using endogenous 
variables lagged three periods as instruments. These results are given in 
table 3. Allowing for this type of measurement error genemlly incmases the 
size of the standard errors in the Canadian dollar, German mark, and 
Japanese yen equations. On the other hand, the precision of estimates in the 
British pound equation generally improves. The wealth coe&ient becomes 
signGcantly positive and remains insigniScantly different from 1. The Stan- 
dard errors on the parameter estimates for income and the interest rate 
shrink considerably. Both coefGcients are of the theoretically predicted sign. 
Thus, for the pound sterling case, the previous restriction that the con- 
temporaneous error be uncorrelated with the first lag of the endogenous 
variables appears to have been too strong 

25. Empirical results for Q restricted form 

The empirical results above indicated little relationship between asset 
supplies and rates of return. In addition, the domestic variables - the income 
and the interest rate - were generally insignificant. Thepefore, to focus upon 
the rates of return, an alternative form of the model is next es ated. All 
countries including the home country are assumed to have the same asset 
demand functions given by eq. (5). Then, eq. (6) gives 
for &curw,acy assets by omitting the ‘j# r” in the s 
logarithtrr of this equation gives the equation at the top of 
the logarithm of world wealth. This equation has the same 
(9) where now z, includes only a co 

Therefore, table 4 gives the results of 
model. In all of the equat 

ual to one can 
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Table 4 

Ratesofietum(u& 

Bond 
denati0n CO 

thmdian British German JaP== 
dollar pound mark yxa 4 

German mark 

Japaage yea 

5.79 
(0.w 

-7.w 
(39791 

-0.70 
P-63 

-0.68 
(0.82) 

-0.85 
(0.W 

- 1.17 
ww 

(& 
t% 
Ql7 

(0.21) 
0.53 

(155) 

-0.86 
(0.73) 

-a86 
w0) 

-0.79 
(OM 

- 1.13 
(1.13) 

-0.40 
(O-47) 

(E) 

yen. Furthermore, the cxdii&nts on the relative rates of return are 
insignilicant in all of the equations. Again, as before, the ‘own coeflicients’ are 
positive in two out of the four cases. 

The insignificance of the coefkients on the individual rates of return leads 
naturally to the question: Can they jointly help explain the asset demand 
equations? This hypothesis was ~44 by testing a joint xero constraint on 
all of the rate of return cudkients The &i-squared statistic with sixteen 
degrees of freedom of 26.8 was rejectad at the 95 percent level. Therefore, the 
nslative rates of return do help explain some of the variation in the bond 
demand equations. 

2.4. Interpretation of tire empirical evtience 

Despite attempts to use improved and more efficient empirical techniques, 
the results of the previous section indicate that estimates of the potiolio 
balance model remain plagued by imprecision. One possible explanation is 
that the model is not empirically valid. However, there are also a number of 
inherent empirical problems that could explain this observation even if the 
portfolio model were valid. 
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Firs’, as diised in the data section, the measurement of bond supplies is 
necessarily very rough. Despite the careful construction of these series by a 
number of previob ii A-_ __ 0 a*-+-~ +he restricted availability of the data forces one 
to make a number of assumptions concerning the measurement of the bond 
supplies. For example, as discussed in the data section, the bond series do 
not include issues of outside debt by governments or other official agencies 
outside of the fivmuntry study. 

Also, as mentioned in the data section, the bond supplies contain no 
correction for changes in the price of long-term bonds. Although this issue is 
not d&ussed in the theoretical portfolio balance literature, the vu&fe of 
bonds should be the empiricaliy relevant measure of bonds. To the extent 
that the market value of outside bonds Mer from the stock of official debt, 
the bond equations will stiet from at: additional souroe of measurement 
error. 

An additional problem may arise from the level of aggregation. Although 
the analysis here allows for disaggregation across currency assets, disaggrega- 
tion in other respects may be important. For example, bond demand may 
depend upon other domestic variables.14 

Finally, the measures of the relative rates of return across diierent 
currency denominations of assets contain a great deal of noise. Substituting 
the actual exchange rate for the expected exchange rate, the forecast errors 
become a part of the residual in estimation. However, empirical evidence 
from other sources such as Cumby and Obstfeld (19%1,19&I) indicate that 
these series are very noisy. Large forecast errors can therefore contribute to 
imprecise parameter estimates.‘” 

Beyond general interest, the portfolio balance model also provides a 
motivation for why nonmonetari ‘ste&ed’ foreign exchange market inter- 
ventions can be used to target the exchange rate. As dii earlier, how 
strongly the exchange rate is affected by a swap in the private sector’s 
currency denomination of outside ZS&S depends upon how the private 
sector views these assets. if very imperfti as substitutes, the swap will 
require a greater change in the exchange rate. Thus, the small parameter 
estimates in the bond demand equations in the results above would suggest 
that sterilixed intervention should h highly eff’ve. But for reasons 
discusA in this section, these parameter estimates are impreciseiy estimated, 
precluding strong statements concerning the effectiveness of intervention 
policies. 

“‘See Danker et al (l!I84) for an investigation with alwnativc domcsts~ assets. 
‘$As a c&k on the signal-to-nokje ratio L the relative rates of return, the series yere c&h 

regnegscd on the vector of conteat~~us bond a~pplies~ For all but the Canadm dollar 
rrturntbehypotbesistbatthccocgickntson~assetr~~ruejointlyzeroisrejectcdatthe 
5 percent but not at the 10 percent mar&al signi&amx level For the CatWan dollar return, 
the mar&al sispiricance level is 35 pmcnt. The signal-to-noise ratio thus appears to be low. 
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But the data do provide an opportunity for askings How much of the 
change in outside bonds in recent years has come from intervention policy2 
Estimates of the size of the much-heralded G-5 intervention of 1985 range 
from 10 to 15 billion. (For example, see New York Times, 21 September 1985, 
p. 7, col. 1.) The intervention was considered to be a relatively large inter- 
vention to many market o’oserers. But when compared to the sixe of out- 
standing dollar denominated debt from the five countries studi& this figure 
is relatively ins&&ant. For December 1982, the sixe of this outstanding 
debt was 9.4 trillion dollars. Then, even a relatively large intervention of 
15 biion dollars is on!y about OM percent of the total outstanding supply. 
Since government deficits have continued to grow since 1982, the fraction of 
intervention today would be an even smaller number. Hence, from the 
viewpoint of the portfolio balance model, there has been virtually no 
intervention policy in recent years since the interventions represent only tiny 
fractions of the total supply of outside bonds. Rather, most of the change in 
outside bonds has come from relative growth in government budget deficits 
across countries. 

This paper has developed and implemented a multi-lateral approach in 
estimating structural bond demand equations from the portfoiio balance 
model. By exploiting the cross-equation correlation among asset demand 
functions that arises fionr assuming rational expectations, the approach gives 
relatively efficient estimates of the asset market model. The results bear out 
some general relationships postulated in the portfolio balance model. The 
strongest sign&ant relationship arises from the effects of wealth upon asset 
demand, The level of income and the interest rate also generally entered the 
equations with the correct sign. However, the results were similar to other 
studies in finding little evidence for the anticipated relationship between bond 
demand and the measured relative rates of return across currencies. On the 
other hand, these results appeared to be affected by measurement error in the 
rates of return. 

The results of this paper both shed new light on previous studies of the 
portfolio model and indicate a direction for future research. First, the 
estimated standard errors appeared relatively robust to the assumption of 
conditional homoscedasticity employed in other models. Second, the major 
evidence for the portfolio model comes from variables other than the rates of 
return. Finally, by noting that the rates of return contain a low signal-to- 
noise ratio, the evidence suggests that additional structure must be imposed 
upon expectations when estimating portfolio balance models. 
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