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Abstract: Two problems in estimating the expected real return on
the market are dealt with: (1) the absence of reliable real data,
(2) the absence of observations of market (i.e., economy-wide)
returns. By combining financial and monetary theory, a general
equilibrium model is constructed, both in a single-economy and

a multi-economy setting, which indicate the variables to be used
to avoid the estimation problems: (1) nominal stock index returns,
(2) money supply data, (3) foreign exchange rate data.



I. INTRODUCTION

It is being noticed continuously that the accurate estimation of a
key variable in financial theory, namely the expected real return on
the market, is extremely difficult to accomplish, both because of
the nominal character of all available data and because a thing such
as the "market" is not readily observable. Many financial models
~assign an important role to the expected real return on the market,
the most famous one being the Sharpe-Lintner-Mossin Capital Asset
Pricing Model (or CAPM; see Sharpe (1964), Lintner (1965) and

Mossin (1966)). Moreover, any investment analysis, whether it relies
on those financial models or not, requires a good estimate of the
expected real return on the market. For instance, institutional
investors such as insurance companies and pension funds must have

a clear idea of the aggregate real risk involved in investing in

the economy, which is precisely the real market return.

Given the importance of the topic, it is surprising that so little
attention has been paid to it. In fact, the only in-depth study of
the estimation of the expected return on the market has been
Merton’s (see Merton (1980)). Merton is, however, more concerned
with the huge variance of realized nominal returns on stock market
indices. Merton claims that the use of excess realized nominal
returns (where the interest rate on a nominally riskless asset

is subtracted) properly accounts for any differences between the
real return and the nominal return. This is an unhappy statement
in an otherwise superb study. Indeed, it is correct only if the

real rate of interest is constant over time, which recent evidence



suggests is not always the case. Merton also uses a constraint
dérived from a well-known theorem which states that the expected real
return on any efficient portfolio (in casu, the market) should be

at least as Targe as the return on an asset which is riskless in

real terms (see Merton (1982)). However, Merton selects the yield on
Treasury Bills for the constraint, but Treasury Bills can hardly be

called riskless in real terms.

As mentioned before, the nominal character of all available data
prohibits the estimation of real returns. The usual approach is to
deflate the nominal returns using any price index. The result has,
however, been shown to be not very robust with respect to the price
index employed (see Cornell (1984)). Moreover, price index figures
are generally available only monthly, and hence, the time series length
needed to get accurate estimates of the expected real return may
turn out to be longer than any period for which the constancy of
the expected real return can safely be assumed. Finally, price
indices are devoid of any sensible meaning in an international
context, except under very specific circumstances, such as when
consumer preferences are homothetic (see Adler and Dumas (1983)).
Another way to obtain real returns is to subtract the nominal
interest rate from the observed nominal rate of return. This method

is justified only for specific eras, as explained before.

The other problem when estimating the expected real return on the
market is yet more complex. The purpose is to estimate the expected
real return on the total wealth invested in an economy, which is

difficult to observe directly. Usually, proxies such as stock market



indices are substituted for total wealth. This practice is bound to

fail, however, as was convincingly argued in Roll (1977).

This study is meant to be an exploratory investigation on
alternative methods to solve both of these problems, based

on an analysis of general equilibrium models. Of course, the
second problem is harder Lo tackle, and, hence, only a very modest

. step may have been achieved here.

The main idea applied throughout the study is taken from Merton (1980),
which is to combine financial theory with any relevant, regularly
available information, in order to get a sensible estimator. However,
with respect to the expected real market return, not much information
is available from which to extract an estimate. Prices of financial
securities are the most obvious source, but many of these securities
are derivative assets, theoretically Tinked to underlying variables
independent of the Tatter’s expected return. Hence, no information
whatsoever on the expected return of the underlying variables is
implicit in the prices of these securities. Options on common stock
are a case in point (see Black and Scholes (1973)). It seems that
only stock market indices contain the necessary information, albeit
in a very limited way: indirectly and in nominal terms. Of course,
one could use non-market data in the estimation of the expected

real return on the market, but it is not clear how to link them to
returns, a problem that plainly emerges from the recent controversy

about variance bounds on stock price changes (see e.g., LeRoy (1984)).

Data on stock market indices are in nominal terms, whereas an

estimate of the return on an economy in real terms is asked for.



Financial theory cannot help us here, since most models are expressed
in real terms, and the few exceptions include nominal elements by
exogenously specifying a stochastic process for a price index -
whatever this index may be (see e.g., Breeden (1979)). However,

a link may possibly be established by appreciating the monetary
character of prices. Consequently, an incorporation of monetary
theory into financial theory is required, as has only recently been

| recognized by financial economists such as Fama and Farber (1979)
and, most notably, Lucas (1982, 1984). Obviously, this requires a

restatement of financial models in a general equilibrium framework.

The monetary character of prices will explicitly be considered here
in order to find a 1ink between nominal data and the expected real
return on an economy. This will be done in a Cox-Ingersoll-Ross
type of general equilibrium model (see their 1985 papers). Money
will be introduced in the classical quantity theoretical way,
contrary to Lucas’ cash-in-advance concept (Lucas (1982,1984)) and
Fama and Farber’s liquidity-demand type of analysis (Fama and
Farber (1979)). It will be assumed that no asset exists which is

‘riskless in real terms.

In the next Section, the model will be developed for a single economy.
As may have been anticipated, changes in the money supply provide

the necessary information to move from nominal data to real returns.
Notice that money supply figures are available weekly, enhancing the
accuracy of the estimate of the expected real return. In Section I11,
the model will be developed in a two-economy framework. Here again,

changes in the money supply provide the necessary information to



move from nominal to real terms, but there is more. Indeed, the
foreign exchange rate, which is the relative value of each economy’s
currency, will be shown to reflect differences in real returns
between the two economies, and, hence, it will supply additonal

informaton to estimate real market returns.

With respect to the problem of approximating the return on the market
by focusing on stock market indices, it will turn out that a partial
solution can be generated by thinking in an international (i.e.,
multi-economy) framework. The foreign exchange rate does not reflect
differences in returns on particular stock indices, but differences

in returns of economies as a whole. Consequently, the foreign exchange
rate is one of the few prices which directly reflect the real return

on the market.

Evidently, this study will at the same time generate an exchange rate
determination model. Due to the inclusion of both financial and
monetary elements, this model will look very much alike the constructs
of the monetary and portfolio approach to the balance of payments in
international finance, exemplified by papers of Black (1973),
Dornbusch (1976), Frenkel (1976), Kouri (1976), Calvo and Rodriguez
(1977), Bilson (1978), Frankel (1979), Stockman (1980), and Mussa
(1982). The difference with those models lies in the fact that money
will not be considered an asset here, but merely a kind of "grease"
for the economy that helps to reduce the losses from trade frictions

- as in Fama and Farber (1979).

Section IV constitutes the empirical part of the study.



Discuss here: statistical properties, and:
(1) estimation in one-economy framework
(2) estimation in two-economy framework
of:

(1) real returns

(2) expected real returns.

Compare with data on economic activity.

The exploratory nature of this study should be emphasized. Indeed,
much of it relies on the links that can be established between
monetary and financial theory. Such links have only recently begun

to develop, and, consequently, research is just in its initial stage.



IT. A SIMPLE GENERAL EQUILIBRIUM MODEL

The type of economy to be analysed here is similar to the one
introduced in Cox, Ingersoll and Ross (1985a,1985b). Specifically,
the following will be assumed.

Assumption 1. The economy possesses one facility that produces a
random quantity of a single physical good.

Notice that riskless investment opportunities are hereby ruled out.

Assumption 2. A representative consumer maximizes each period an

intertemporal von Neumann-Morgenstern (concave) utility function

of consumption subject to a wealth constraint.

This means that the consumer determines each period the fraction of
wealth to be allocated to consumption and to investment respectively.
Denote the amount of wealth (which, of course, is in terms of the
sole physical good available in the economy) at a given moment 0 by
Y,. The consumer will allocate cY, of his wealth to consumption and
wY, to investment (w = 1-c). At the next decision moment (1), the
consumer will have acquired the amount wY (1 + R,) of wealth through
the production process, where R, denotes the rate of return on
investment, a random variable. He will then take a new decision as
to consumption and investment. It is clear that the consumer’s
decision process is thus formulated in real terms. Money illusion

is explicitly precluded.

The question is now whether the analysis should be continued in a
discrete-time or a continuous-time framework. The latter has been
the usual approach since Merton’s 1971 article, but it may lead to

untenable conclusions in the present context. Since continuous-time



analysis is based on the assumption that instantaneous rates of
return follow a diffusion process, returns over any finite interval
are lognormally distributed and their range as such includes values
smaller than one. This means in the context of a single-good
economy that the yield of the production process, conventionally
called the real gross national product, may be negative with a
positive probability. In order to avoid this, the subsequent
~analysis will be carried out in a discrete-time framework  with
the following stochastic assumption.

Assumption 3. R is lognormally distributed. Hence r (= TnR) is

normally distributed with parameters @ and s* , restricted to be
constant over a sufficiently long interval.

(A Tist of the symbols to be used in this study is given in Table I,
where it can be seen that small characters generally denote
logarithms).

As should be clear from the Introduction, the estimation of T

is the subject matter of this study. The constancy of the parameters
is evidently required for any sensible estimation of T. After a
sufficiently long interval the parameters are allowed to change
randomly, but such changes must be stochastically independent over

time, in order to not affect the consumption-investment decision.

As Tong as no further restriction is put on the utility function
apart from it being of the von Neumann-Morgenstern type, w may
fluctuate over time. It will, however, be assumed that utility is
such that w is constant over time, as would be the case with
Hyperbolic Absolute Risk Aversion (HARA) utility functions, a

fairly general class.



So far the real part of the economy has been discussed. But
information is available only in nominal terms, hence the nature

of prices and their relationship with real variables should be
_investigated. The price at time 0 (P ) and the price at time 1 (P,)
(the subscripts may sometimes be deleted) are defined to be the value
in units of the economy’s currency of one unit of the physical good
at time 0 and 1 respectively. Prices are a monetary phenomenon and
the quantity theory of money will be assumed to hold, at least as

an approximation.

Assumption 4.

where k is a constant and M, stands for money supply (at time 1), an
exogenously given random variable. &, is a normally distributed
random variable.

Notice that money is not an asset here, but a kind of "grease" needed
in the process of trading the physical good of the economy. It is
very difficult to model this transactions motive of money explicitly
in a financial model - an attempt is made in Lucas (1982, 1984),

so assumption 4 is taken for granted without explicit financial

motivation.



As was pointed out earlier, the basic problem in estimating the
expected real return on the market is that R is not observable
directly. But, consider the ratio of the value of total wealth
invested in two different periods:

PwwY (1 +R)

S is not observed either, but is approximated generally by the stock
index return I (the ratio of the aggregate value of the securities
traded in a stock market in two different periods). S includes all
assets in the economy, whereas I only covers stock, hence the
following assumption.

Assumption 5. I is observable each period and I = Se » Where n

is a normally distributed random variable.

Altogether, this model of a simple economy includes two observable
variables from which to estimate the realized real return, and,
hence, the expected real return: the stock index return (I) and the
change in the money supply (M. /M) * In the following Proposition
the exact relationship between the realized real return (R) and the
observable variables (I and M,/M,) is given. This will be used in

the empirical part of the study to be discussed in Section IV.

10



Proposition 1. If Assumptions 1, 2, 4 and 5 hold and w is constant

over time, then

(because w is assumed to be constant over time)
But P, = [M,e“*]/[kwY,R, 1, P, = [M,e%]/kwY_ R,], where
Y, =w(l + R,)Y.., by Assumption 4. Hence:

M, kwwY_,R,e = &

S, = e (I +R,)
M, kww(l + R,)Y_,R,

Taking logarithms,
i, - = (m - m) + In----o - n-aa e + (g, - ¢,)
1 +R, 1 +R,

Rearranging this gives Proposition 1.

11



It can be inferred from this proof that the (observed) stock index
return (I) depends on three elements, given Assumptions 1, 2, 4 and
5 and the constancy of w:
(1) the change in the realized real return of the economy,
(2) the change in the money supply,
(3) errors, due to the following:
(a) the quantity theory of money is assumed to hold only as
an approximation (Assumption 4),
(b) the relationship between the nominal return on the market
(S) and the nominal return on the stock market (I) is
assumed to be known only up to a multiplicative error
(Assumption 5).

The above summarizes the main features of the model.

If in addition the proportion allocated each period to investment,
namely w, is allowed to vary over time, a much richer pattern for
observed stock market returns will obtain. The proportion w may
change for instance because of the arrival of new information to
the market which indicates a change in the expected real return of
the economy, thus eventually affecting the observed return on the

stock market.

Elaborate on such parametric

changes - give examples.

12



ITI. A TWO-ECONOMY GENERAL EQUILIBRIUM MODEL

The simple general equilibrium model of the previous section can
be extended in order to allow for the existence of different
economies (or countries), each having its own money. Assumption 1
has to be replaced by the following.

Assumption 1’. There is one physical good; each country possesses

~one facility which produces a random quantity of this good.
Again, riskless investment opportunities are excluded. For simplicity,
the model will be developed here for only two countries (indexed by

a superscript k = 1,2 ).

The representative (world) consumer of Assumption 2 determines
each period the fraction of wealth to be allocated to consumption
and to investment respectively. As before, denote the amount of
wealth (in terms of the sole physical good in the world) at a
given moment 0 by Y,. The consumer will allocate cY, of his wealth
to consumption and the remainder ((1 - c)Y,) to investment. An
amount w'Y, will be invested in the first country’s production
facility, whereas w*Y, will be invested in the other country’s
facility (w* + w* =1 - c). At the next decision moment (1), the
consumer will have acquired the amount Y, = w'Y, (1 + R}) +

wiY, (1 +R)) = Y, [w'(1 + RI) + w"(1 + R})] of wealth through both
production processes, where R: denotes the rate of returﬁ on
investment (k = 1,2), again a random variable. He will then take

a new decision as to consumption and investment.

By restricting the utility functions to the class that generates

13



Tinear demand functions, ¢, w* and w* can be taken to be constant

over time, as in the previous section.

Prices are defined as before, but here each country will have its
own set of prices. Trade in a country’s output is carried out in
that country’s currency, such that Assumption 4 continues to hold

for each country, j.e.,

k
M, k
Pi = --‘;--":- e ¢
k(w'Y,R,)
for k = 1,2.

The real return on each country’s economy or market R“ is not
observable here either, and it will have to be approximated in
order to estimate E(1nR") (= E(r*) =%, k = 1,2). Let S*, the
ratio of the value of total wealth invested in country k in two

different periods, be defined as:

¢ oW, PIWY WL+ RY) + wi(I + RY)]
S = —----t P S s
CoPiw'y, PEwty

(Notice that S* is denominated in each country’s currency). s«
will be approximated by country k’s stock index return I*, as in
Assumption 5:
k
1% = s*e
It is then straightforward to derive Proposition 2, the analog of

Proposition 1 in a two-country setting.

14



constant over time, then

RY R .
Tn-----ccc-- = (m: - m:) - 1:‘ + In----eeeaeon + (6: - 6:) + 71
1+w*R:+w R? ) L+w*RZ+W*R}
RE R
Mmoot = (M- m) - iR TN + (g, &)+ 7
1+w*R! +w*R? 1+w*R7+w'R] 1

wt o Pw'y

| |
I |
I |
| l
| |
I |
l |
| |
| I
| |
: ;
| where w*, and w* are given by |
l |
| |
| : |
| wt o PowtY, |
| |
| (which is the ratio of invested wealth denominated in terms of a |
| |
| single currency - k = 1,2) and |

| l

l |

| I

k
because w* is assumed to be constant over time. But Pf = [M'e Eﬂ/

k
[kw*Y,R¥], and PY = [M:e®]/[kw*Y.R"], where VY, = Y. [w(l + R +
w*(l + R})], by Assumption 4. Hence,
MY kwYS RY g

S, = k e’ T WY1 +RY) +wi(l + R3]
M, kw'Y, R
M; R W (1 + RY) + w3 (1 +R)] ' ¢
e e e e T e
Mo [w* (1 + R) + wi(l + R:)] R

Without loss of generality, we can assume that w* + w* = | (to see

15



this, substitute w®/(1-c) and w*/(1-c) for w* and w* respectively).

Also, S: = I:e—7‘, by Assumption 5, hence,

pet M R WO R) w1 RY)
MY [w' (1 + RY) + w>(1 + RY)] R:

Which, after taking logarithms and rearranging gives the result in the

Proposition, for k = 1,2. Moreover, w* and w? are given by

Wt PiwtY,
e = oaioool (trivially)
Wi PEWRY,

and w' + w* =1

Observe that the ratio of total wealth (denominated in one country’s
currency) invested in each country is perfectly correlated over time
(it is equal to w*/w*, a constant). This is a well-known conclusion
in intertemporal analysis of investment decisions under linear

demand functions.

How to observe w'/w® ? Use constancy of

w'/w* and observations on I® and I*.

Notice also that R® and R* are determined simultaneously. Hence,

as can be inferred from the above proof, the (observed) stock index
returns (I* and 1) will depend on facts attributable to either
country:

(1) the change in the realized real return of either economy,

(2) the change in either country’s money supply,

(3)‘errors due to the approximation in the quantity theory of money

and the nominal return on the market, which apply to both

16



countries.

Elaborate on the effects of parametric

changes as in Section II

As pointed out in the Introduction, there is yet another observable
“variable in a multi-economy framework, namely the foreign exchange
rate, which will be denoted by E.

Assumption 6. The foreign exchange rate E is the purchasing power

of each country’s money to acquire one unit of the physical good,
i.e., P = EP™.

The so-called Law of One Price can be recognized in this Assumption.
It also emphasizes prices as a monetary phenomenon. Indeed, Assumption
6 is the cornerstone of the monetary and portfolio approach to the
balance of payments. The structure of the multi-economy model
introduced here - specifically the fact that trade in a country’s
output is carried out in that country’s currency, and Assumption 6
~imply that the foreign exchange rate reflects among other things

the differences in realized real returns across countries. The exact

relationship is shown in the next Proposition.

Proposition 3. If Assumptions 1’, 4 and 6 hold and w* and w* are

l |
| |
| | |
| constant over time, then |
I |
| rd-ri = (mieml) - (mreml) o+ (ri-ri) - (e,-e,) + (e*-€1) - (€;-¢)]
| l

17



Proof: By Assumptions 1’ and 6, P, = E,P, and P. = E_P> , and by

Assumption 4,

Mie© M:eEl
E,o= oo/ - }
kw Y. R, kw*Y R}
Mieé&: Met
E, = {~=v--n- Y CTR
kw'Y_R.  kwY_R:
Hence,
E, Me™ RN Me® R
E, R: Miefi R} Me®r

Taking logarithms and rearranging gives Proposition 3.

A remarkable fact is that the exchange rate estimates the realized
real return differential more efficiently than the stock indices
1' and I™. Indeed, rearranging the result in Proposition 2 gives:
rio-ory=(miemy) - (mi-m) o+ (rl-r:) - (i1-i3)

+ (E5-8) - (&-8) + (i-7n))
Hence, the variance of the estimated real return differential will
be Targer when using i} (=InI;) and i* (=InI}) than when using e,
(=1nE,) and e, (=1nE ), if the error terms are approximately un-
correlated. This is because stock indices reflect only partially
the total market, whereas the foreign exchange rate clearly completely
reflects each economy. Consequently, the use of exchange rate
information will help to solve in part the problem underlying

Roll1’s critique (Roll (1977)), as was explained in Section I.

The formal construct introduced here implies at the same time an
exchange rate determination model . Two facts emerge from the
model :

(1) if the change in the money supply (m:-m:) in each country is

18



assumed to be normally distributed, e, - e, will also be
normally distributed, and, hence, E, - E, will be lognormally
distributed, a quite realistic conclusion;

(2) the change in the exchange rate is affected by the monetary
policy in both countries (i.e., changes in the money supply),
errors in the quantity theory of money and differences in the

realized real returns across countries.

In summary: a multi-economy general equilibrium model is
introduced in this section, from which foreign exchange rate
observations appear to be valuable for estimating expected real
returns on the market, in addition to data on stock indices and

the money supply.

19



Study here effects of parametric changes

on the exchange rate. Also, generalize the

model, e.g. allow for two goods produced

in each country; intuitively this should

generate a model which fairly well explains

recent experience with flexible exchange

rates, for instance:

- purchasing power parity need not hold

- the recent appreciation of the US Dollar
and subsequent minor depreciation can be
explained in terms of changes in perceived
expected real return differences across

countries, given rigorous monetary policie

S.

20



REFERENCES

Adler M. and_B. Dumas, 1983, International portfolio choice and

corporation finance: A synthesis, Journal of finance 38,

June, 925-84.

Bilson, J.F., 1978, Rational expectations and the exchange rate,
in: Frenkel and Johnson, eds., The economics of exchange rates:
selected studies (Addison-Wesley, Reading,MA).

Black, S., 1973, International money markets and flexible exchange
rates, Princeton studies in international finance 32.

Black, F. and M. Scholes, 1973, The pricing of options and corporate

Tiabilities, Journal of political economy 81, May, 637-59.
Breeden, D., 1979, An intertemporal asset pricing model with
stochastic consumption and investment opportunities, Journal of
financial economics 7, Sept., 265-96.

Calvo, G. and C.A. Rodriguez, 1977, A model of exchange rate

determination under currency substitution and rational expectations,
Journal of political economy 85, June, 617-25.

Cornell, B., 1984, Inflation measurement and tests of asset pricing
models, Working paper, Graduate school of management, UCLA.

Cox, J.C., J.E. Ingersoll and S.A. Ross, 1985a, An intertemporal

general equilibrium model of asset prices, Econometrica 53, March,
363-84.
Cox, J.C., J.E. Ingersoll and S.A. Ross, 1985b, A theory of the

term structure of interest rates, Econometrica 53, March, 385-407.

Dornbusch, R., 1976, The theory of flexible exchange rate regimes

and macroeconomic policy, Scandinavian journal of economics 78,

21



May, 255-75.

Edwards, S., 1982, Exchange rates, and ’News’: A multi-currency
approach, Journal of international money and finance 3, Dec., 211-24.
Fama, E.F., 1970, Multiperiod consumption-investment decisions,
American economic review 60, March, 163-74.

Fama, E.F. and A. Farber, 1979, Money, bonds, and foreign exchange,

American economic review 69, Sept., 639-49.

Frankel, J.A., 1979, On the Mark: A theory of floating exchange

rates based on real interest rate differentials, American economic
review 69, Sept., 610-22.
Frenkel, J.A., 1976, A monetary approach to the exchange rate:
doctrinal aspects and empirical evidence, Scandinavian journal of
economics 78, May, 200-24.
Frenkel, J.A., 1981, Flexible exchange rates, prices and the role
of ’News’: Tessons from the 1970s, Journal of political economy 4,
, 665-705.

Hakansson, ., 1970, Optimal investment and consumption strategies
under risk for a class of utility functions, Econometrica 38, Sept.,
587-607.
Kouri, P., 1976, The exchange rate and the balance of payments in
the shortrun and the longrun, Scandinavian journal of economics 78,

, 280-304.
LeRoy, S.F., 1984, Efficiency and the variability of asset prices,
American economic review 74, May, 183-87.
Lintner, J., 1965, The valuation of risk assets and the selection
of risky investments in stock, portfolios and capital budgets, Review

of economics and statistics 47, Feb., 13-37.

22



Lucas, R.E., 1978, Asset prices in an exchange economy, Econometrica
46, Nov., 1429-1446. '

Lucas, R.E., 1982, Interest rates and currency prices in a two-country
world, Journal of monetary economics 10, Nov., 335-59.

Lucas, R.E., 1984, Money in a theory of finance, Carnegie-Rochester
conference series on public policy 21, 9-46.

Merton, R.C., 1971, Optimum consumption and portfolio rules in a

‘ continuous-time model, Journal of economic theory 3, Dec., 373-413.
Merton, R.C., 1980, On estimating the expected return on the market:
An exploratory investigation, Journal of financial economics 8,
Dec., 323-61.

Merton, R.C., 1982, On the microeconomic theory of investment under
uncertainty, in: K. Arrow and M. Intriligator, eds., Handbook of
mathematical economics, Vol II (North-Holland, Amsterdam) .

Mossin, J., 1966, Equilibrium in a capital asset market, Econometrica
34, Oct., 768-783.

Mossin, J., 1973, Theory of financial markets (Prentice-Hall,
Englewood C1iffs, N.J.).

Mussa, M.L., 1982, A model of exchange rate dynamics, Journal of
political economy 90, Feb., 74-104.

Roll, R., 1977, A critique of the Asset Pricing Theory’s tests:

Part 1: On past and potential testability of the theory, Journal

of financial economics 4, March, 129-76.

Samuelson, P.A., 1969, Lifetime portfolio selection by dynamic

stochastic programming, Review of economics and statistics 51,
August, 239-46.

Sharpe, W., 1964, Capital asset prices: A theory of market

23



equilibrium under conditions of risk, Journal of finance 19, Sept.,
425-42.

Stockman, A.C., 1980, A theory of exchange rate determination,

Journal of political economy 88, August, 673-98.

24



(1)

(2)

(3)

see e.g., Samuelson (1969), Fama (1970) and Hakansson (1970).

The basic time interval will be taken to be one week, as this

is the frequency with which data on the money supply become
available.

Notice that the two nominal returns in the model (I and S)

need not be strictly larger than one, contrary to the real return
(I + R). Changes in w or M may lead to values for I and S
strictly smaller than one.

The equation for the exchange rate changes implicit in Proportion
3 is very similar to the one used in some recent studies of the
determinants of the exchange rate based on rational expectations
models (but where National Income is substituted for the real

return on the economy - see Frenkel (1980) and Edwards (1983)).
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Y., Y, Total (real) wealth of an economy in period 0 and 1
respectively

Yo, Y. InY, and InY,.

R., R, Total (real) return on an economy in period 0 and 1
respectively (country k when superscripts are
present).

r, T, InR, and 1nR,.

T E(1nR).

s? E{[TnR - E(TnR)]*}.

o Fraction of wealth the representative consumer
allocates to consumption.

W Fraction of wealth the representative consumer
allocates to investment in a one-economy model.

w Fraction of wealth the representative consumer
allocates to investment in country k in a
multi-economy model.

P, P, Price of one unit of the physical good (in terms

of the currency of country k when superscripts
are present), for period 0 and 1 respectively.

Pos Pu 1nP, and 1nP,.

M., M, Money supply (of country k when superscripts are
present), for period 0 and 1 respectively.

m,, m, InM, and TnM,.

S Ratio of the value of total wealth invested in a

country (country k when superscripts are present)
in two different periods, expressed in that
country’s currency.

S 1nS .

I Stock market return (of country k when superscripts
are present).

i Inl .

E Foreign exchange rate between two countries.

e InE.

k Money velocity constant.
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