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Risk Averse Speculation and Exchange Rate Determination:
An Econometric Analysis of the U.S. Dollar
versus Euro, Pound, and Yen

Abstract™

The objective of this analysis is to determine the exchange rate between the U.S. dollar and three
other major currencies, the euro, the pound, and the yen by looking at the real rate of return and
risk that financial assets have in these four economies. Risk averse speculators will try to
maximize their return and minimize their risk by investing in different countries, but these
capital flows will affect the value of these four currencies (their exchange rates). The empirical
results show that before 2001 the real return in the U.S. was high and the dollar was appreciated;
after 2001, the same real return became negative and the dollar was depreciated, but after 2004
the real returns have growing positively, so the dollar is expected to appreciate. Then, by
forecasting risk and return in countries’ assets, we can determine the value of these currencies
(exchange rates) in the future.

1. Introduction

It is well established that the volatility of exchange rates® displays considerable
persistence. That is, large movements in spot rates tend to be followed by more large movements
later, which increasing risk and producing serial correlation in real returns. Thus, past volatility
and current one can be used to predict future volatility and the forward discount or premium of
the different currencies. Investors in foreign assets must pay attention not only to the expected
return from their investment activity, but also to the risk that they incur. Risk averse investors try
to reduce their exposure during periods of high volatility by predicting the real return of their
investment and the volatility (variance) of this return. This volatility can be forecasted with a
GARCH (p, q) model® or a genetic program,* which give broadly similar results. Investors will
invest in assets denominated in a currency that its real return will be higher than the others and
its risk to be the smallest one. Determining these assets with the highest real return and lowest
risk, we can determine the exchange rate of this specific country. An excess demand for the
country’s assets will appreciate its currency.

Some recent facts (“news”) reveal the effect of speculation on the different exchange
rates. On Tuesday February 22, 2005, South Korea’s Central Bank announced that plans to
diversify its foreign exchange reserves, which traders took to mean a slowdown in purchases of
dollar-denominated securities. The U.S. dollar fell to $1.3259 per euro and lost value with
respect the other major currencies. The DJIA slid 174.02 points (1.6%) as concerns about the
weak dollar sparked a sell-off of the U.S. currency. Also, Gold surged $7.40 to $434.50 and oil

“ We would like to acknowledge the help provided by our research assistants, Matthew Horejs and Robert Kalaf.
Financial support from Henry George Research Funds is gratefully acknowledged. The usual disclaimer applies.
2 Their standard deviations are: o, = 0.145, Oukpound = 0-335, and o 5, =74.711.

® See, Kallianiotis (2004a and b).
* See, Neely and Weller (2002).



climbed to $51.42 per barrel.® In addition, terrorist attacks globally rose last year (2004) to about
650 from 175 in 2003, said congressional aides briefed by State Department and intelligence
officials.® A terrorist attack in London on July 7, 2005 caused stocks worldwide to fall; the
London stocks (FTSE 100 index) fell by 200 points, the DJIA fell by 250 points, U.K. pound
slumped to $1.7403 from $1.7556, bonds gained (10-year AAA=4.80%), oil in N.Y. fell by $5 to
$57, and gold price increased by $4 to $430 per troy ounce; but after this shudder in the markets,
they rebounded quickly.” On Monday, October 3, 2005, Turkey “invaded” EU and we were
expected to see some effects on euro, but nothing happened; it did not change at all.® Then,
invasions have no effects on exchange rates, only speculations do. Stranger world and it is
becoming worse every day! Economists and all social scientists will have a very hard time to
analyze this fabricated anti-societal world.

Although a number of economic models have been used to interpret exchange rate
movements, virtually none of the existing models can explain exchange rate behavior well
because it is so much speculation in this market and it makes economic theories useless. Some
economists attempt to interpret the phenomenon of deviation of the actual currency values from
their fundamental values as speculative bubbles. Particularly, economic agents form their
exchange rate expectations based on a certain kind of extrapolative behavior.” Thus, favorable
changes in financial variables or in the investment environment may tend to generate an
exchange rate appreciation that, in turn, may lead to expectations of a further appreciation. But,
here, especially with the “euro”, we did not have any changes in fundamentals. The above
process continues as long as the market believes the currency price will persist moving in the
same direction. Since the actual price moves farther away from the fundamentals as time passes,
capital gains would have to be sufficiently large to compensate the risk of a bursting bubble,
which it is not obvious for the euro at this moment.

Speculations and speculative bubbles have gained some empirical support in exchange
rate determination literature. There were found in the DM/$ and FF/$ rates for the period June to
October 1978. Evidence indicates that the German mark was overvalued with respect to its
fundamental value by 12% and French franc by 11%.%° A speculative bubble was also found in
the United States, where the dollar appreciated substantially for the period 1980 through 1985.
The same seems to be the case with the Euro-zone; euro has been appreciated without any
changes in the fundamentals (except the Iragi war and the fear of another war) since the begging
of 2003 reached 1.3646 $/euro on December 30, 2004 and continues to be overvalued.* On
October 6, 2005 it was 1.2129 $/euro.™

® See, The Wall Street Journal, February 23, 2005, pp. A1, C1, C2, and C3; and “Dollar Declines as Bank of Korea
Plans to Diversify Currency Reserves”, Bloomberg.com, 2/22/2005.

® See, The Wall Street Journal, April 27, 2005, p. Al.

" A group purporting to be the terrorist organization al-Qaeda claimed responsibility for explosions during morning
rush hour across London. The public transportation system was shutting down. Bloomberg.com, July 7, 2005 and
The Wall Street Journal, July 8, 2005, p. C1.

8 See, The Wall Street Journal, October 4, 2005, pp. Al, A15, and Al6.

° See, Tucker, Madura, and Chiang (1991, p. 52).

19 See, Woo (1987).

1 Euro was 0.8813 $/euro on December 31, 2001 and has been appreciated by 54.84% in three years. See,
Kallianiotis (2005a).

12 Bloomberg.com (10/6/2005).



2. Portfolio Diversification and the Euro Shortage

This analysis is including portfolio balance and its implications for exchange rates. A
starting point is the hypothesis that real money demand depends not only on income, the
conventional transactions variable, but also on interest rate and on wealth, the speculative
demand. The internationalization of business and investment opportunities induce speculators to
diversify their portfolios of assets denominated in a variety of currencies so that they can
maximize their wealth and many times, we have experienced drastic effects on the value of
currencies because these speculators decided to change overnight the content of their portfolia.'®

These shifts in wealth induced by current account imbalances or portfolio diversification
create monetary imbalances leading to adjustments in long-run price level expectations and thus
to exchange rate movements. With perfect mobility of capital, these specifications of money
demand imply that the real money demand of a country with a surplus or acquiring its assets
rises while it falls abroad. The relative price level of the country with a surplus or with a high
demand of its assets declines and, therefore, exchange rates for given terms of trade tend to
appreciate.

The demand for monies is affected by an international redistribution of wealth. Portfolio
effects can arise in the context of imperfect asset substitutability. With uncertain real returns,
portfolio diversification makes assets imperfect substitutes and gives rise to determinate
demands for the respective securities and to real yield differentials or a higher risk premium that
one currency offers relative to the others.

A portfolio model could provide an explanation of the unanticipated euro appreciation
that is only poorly accounted for by speculation, high risk of holding U.S. dollar assets,** and
future uncertainty. The system of flexible exchange, the macroeconomic policies, and the lately
disturbances™® have created an incentive for portfolio diversification, that the euro will occupy a
large share in an efficiently diversified portfolio, and that the resulting portfolio shifts or capital
flows account for some of the unanticipated appreciation of this new currency and not the EMU
fundamentals.

We would like to measure the real returns on assets denominated in four different
currencies, here. The nominal short-term interest rate must be as follows (with ex ante and ex
post calculation), depending whether the currency is at a forward discount or at a forward
premium:

3 In June 1997, the Asian currency crises started. The Thai baht devaluated in July, followed soon after by the
Indonesian rupiah, Korean won, Malaysian ringgit, and Philippine peso. Following these initial exchange rate
devaluations, Asian economies plummeted into recessions. The Indonesian president went public and blamed
speculators (he named even one, George Soros) who shifted their short-term investments out of the country. Next
day this poor president was forced to reign. See, Eiteman, Stonehill, and Moffett (2004, p. 30), Rajan and Zingales
(1998), and Singal (1999).

4 Some “news” were: “Syrians’ funds will freeze in the U.S. banks”. (TV News, March 6, 2005). “Dollar declined
as Bank of Korea plans to diversify currency reserves.” (Bloomberg.com, February 22, 2005).

> The U.S. Treasury reported the federal deficit hit a monthly record of $113.94 billion in February of 2005.
Greenspan told the Council on Foreign Relations deficits pose a bigger risk to the U.S. than trade imbalances or low
savings. (The Wall Street Journal, March 11, 2005, p. Al).



ig_y =r +zf +fdf (1)
or isy =r +zf - fp¢ (2)
These equations can be expanded as,

Isor, =N (P — P) +(fr —5¢) 3
or st = +(Prg— P~ (f —5;) (4)

and by lagging prices and exchange rates one period (avoiding their forecasting), we have an ex
post measure of the nominal rate of return of an asset,

It =T +(Py — Pra) + (St —S¢) )
or iszt =1 + (Pt — Prg) = (St —St1) (6)

Then, the ex ante and the ex post real returns will be:

r =iy —mf - fdf (7)

or ro=is -7 + fp¢ (8
and

r=is 1 —(Py — Pra)— (St —Ses) ©)

re =is_1 = (P = Pra) + (5t = Si1) (10)

where, is-t=the nominal short-term interest rate (return), r= the real rate of interest, w=the
inflation rate, fd=the forward discount of the currency, fp=the forward premium, p=the In of
price index, s=the In of spot exchange rate, f=the In of forward exchange rate, and “*” the
expected value of the variable.

Now, we take the utility function of an investor who wants to maximize his end-of-period
real wealth (w) by investing on home (r) and foreign (r’) securities and to determine the optimal
portfolio share of foreign securities (x).

Max U =u(w,o2) (11)

where, U=the utility function, w=the mean of the end-of-period random wealth, and oZ=the
variance of wealth, r=the real return on home securities, r; =the real return of different foreign



securities, and x=the optimal portfolio share (weights) on different currencies denominated

securities.

The solution of eq. (11) will be to construct a portfolio of four different assets, which will

maximize its return, E(Rp), and minimize its risk, o7 .

E(RP) = Xg I's + Xeuroleuro + Xpound rpound + Xyen ryen

The Variance Covariance Matrix

(12)

| Xs Xeuro Xpound Xyen
| Is leuro I'bound lyen
Xs rs | op Cov(rs,feurr)  Cov(rg,rpound) Cov(rg,ryen)
Xewro  Tewro | Cov(rs,reuro) ol CoV(reuropound) CoV(Teuro,lyen)
Xpound  Fpound | COV(r$,rpound) COV(reuro,rpound) U}anund COV(rpound1ryen)
Xyen ryen | COV(r$,ryen) COV(reuro,ryen) COV(rpound1ryen) O'rzyen
Then,
2 2 2 2 2 2 2 2 2
GRP = X$ O-r$ + Xeuroo-reum +X pound O-rpo,md + Xyenaryen
+ 2XS{SXeuroCOV(rSB 1 Teuro ) + 2X$ X pound COV(I’$ ! rpound ) (13)
+ 2X$Xyen COV(I’$ ' ryen ) + 2Xeuro X pound COV(reuro ' rpound )
+ 2Xeuro Xyen Cov(reuro ' ryen ) +2X pound Xyen Cov(rpound ! I’yen )
Standard Deviations and Correlation Coefficients
| Xs$ Xeuro Xpound Xyen
| I's l'euro I'pound I'yen
X$ r$ | Ur$ pr$'reuro pr$!rp0und pr$ 'ryen
XEUI'O reuro | pr$'reuro Greum preuro !rpound preuro !ryen
Xpound rpound | pr$vrpound 'Oreum ’ rpound O-rpound 'Orpound vryen
Xyen ryen | 'Or$vryen 'Oreum ’ ryen 'Orpound vryen O-ryen



2 _y2 2 2 2 2 2 2 2
O-RP - X$ Ur$ + XeuroUreum +X pound O-rpound + Xyeno-ryen
+ 2X$ Xeuro pr$vreur0 Ur$ O-reuro + 2X$ X pound pr$'rp0und O-r$ O-rpound (14)

+ 2X$ Xyen pr$!ryen Gr$ Gryen + 2Xeuro X pound preuro 'rpound O—reum O-ryen

+2Xeuroxyenpr r, o n+2xpoundxyenpr

O o
eurosfyen  Teuro ~ fye s

o
f yen

pound rryen pound

The next step is to determine the optimal portfolio share (weights), Xs, Xeuro, Xpound, and
Xyen.

3. The Basic Model of Optimal Portfolio Selection
The basic model of portfolio selection for a risk-averse person is as follows:
Suppose the utility function for a risk-averse person is
U = E(R) - %2Ac? (15)
where, E(R) is the expected return of the asset or a portfolio of assets, A is the coefficient of risk
aversion of an individual (for risk-averse persons, A is positive; typically, it is 1, or 2), and o2 is

the variance of the asset.

For a four-security portfolio, the utility function becomes

4 4 4
U= z W,E(R,) — %A Z Z WinCOV(i,j) (16)
i=1 i=1 j=1
The constraints are
4
>wi=1 a7
i=1
w;>0,fori=1..4 (18)

For the time being, we will relax the second constraint (18) and allow negative weights of
assets. Incorporating the constraint that the sum of the weights is one, the expected return of a
four-security portfolio is

E(Rp) = WiRy + WoRy + W3R3 + (1 — wy — W, —W3)R, (19)
Similarly, the variance of a four-security portfolio is
var(R,) = wj2vary + wy2var, + w?vars + (1 — wy — W, — Wg)2var, + 2W;W,CoVi,

+ 2WyW3C0Vq3 + 2Wy (1 — Wy — Wy — W3)COV14 + 2W,oW3CO0V,o3 + 2Wo(1 — Wy — Wy — W3)COVaqu



+ 2wW3(1 — Wy — W, — W3)COV3y (20)
The utility function becomes
U=wR; + WR; + W3R3 + (1 — Wy — W, —W3)Ry
—1LA[wq2var, + wy2var, + Wa2vars + (1 — wy — Wy — Wi)2var, + 2w{W,C0Vy, + 2W{W5C0V13
+ 2wWq(1 — Wy — Wy — W3)COV14 + 2WoW3C0Va3 + 2Wo(1 — Wy — W) — W3)COVay
+2W3(1 — Wy — W, — W3)COV3] (21)

We set the derivatives of the utility function with respect to the three weights, w,, ws,, and
W3, to be zero. This gives us

oU
- = Rl - R4 + [Val’4 - COV14 + (2 COV14 - Varl - Var4)W1
W1
+ (COV14 + COVyy — COVyp — Var,)W, + (COVay + COVy4 — Var, — CoVi3)Ws] A=0 (22)
oU
— =R, — Ry + [vars — COVy4 + (COVy4 + COVyy — Var, — COVyp)Wy
8W2
+ (2 covy, — var, — vary)W, + (COVy, + COVay — COVo3 — Var,)Ws] A=0 (23)
oU
— = R3—R4 + [vary — cOv34 + (COVy4 + COV3y — Var, — COVi3) Wy
W3
+ (COVy4 + COV34 — Var, — COVay3) Wy + (2 COV34 — Vars — var,) W] A=0 (24)
Solving equations (22-24) for wy, w,, ws, we get
Wy = /8, Wy = B/, W = /8 (25)
where

a = [{2R4 — Rz — R3 + A(COV,3 — COV24 — COV34) }COV23 + (R2 — R3)COVas + (R3 — R2)COVag]cOVig
+ [(R4 — R2)covas + (R2 — Rg — A COV24)COV23 + (A COVo4 + 2R3— A COV34 — Ry — R2)COV24] COVi3
+ [(R3 — R4 — A COV3y4) COVo3 + (—R4 + A COV34 + 2R, — R3) COV34

+ (-A covas + Ry — R3) COVas] cOVip + (—Ry + R2) COV342

+ [(2R1 —R4- Rz) COVy + (2A COVzs—R3— R4 + 2R1) COVyy + (R4 - Rl) COV23] COVy3



+ [(R2 + R3 — 2R1 — A cOVa3) COVo3 + (R2 + A cOVo3 — R3) covis + (R3— Rz + A cOvap3) coviy] varg
+ [(2R1 — Rz — R3) covas + (R3 — R1) COV24] COV24
+ [(R2 + A covys — Ry) cOvig + (-R2 + A cOVag + Ry) COVi2
+ (R2—2R1 + Ry — A covyy) COVog + (—R2 + Ry — A cOvyp) vary] vars
+ [(R4— R3 + A covag)covis + (Rg + R3— 2R; — A COV3q)COV3s + (R3— Ry + A COV3g) COVig
+ (R1— Acoviz —R3) varg + (Ry — R4 + A vary — A covyy) vars] var; (26)
B = [(R1— R2) covas + (R4 — Ry) cOVaz + (R3 — Ry1) COV24] COV34
+ [(R1 — R3)covas + (Rs + Acovys + Rp — Acovis — 2Rz)covis + (Rs — Ry + Acovis)covip]vary
+[(R1 = R3)covay + (2R, — Rz — Ry)c0oVas + (2R3 — Ry — Rg— ACOV34)COV23 + (ACOV23 + R3— R2)COV14]COVYY
+ [(2R1 — R4 — R3 + Acovas)covss + (R3 — Ry — AcOVas)covis + (Rg— Rz — ACOV34)COV14]COVI2
+ [(R1— Rs)covas + (2R2 — Rz — Ry — AcOVas — ACOVo4 + 2AC0V34)COV4
+ (2R2 — R4 — Ry)covas + (-R3 — Ry + 2R4 — A €OV34)cOVas + (R4 + A cOV24 — Rp)COV3]COVI3
+ [(R1— 2R, + Rq + A cOVa4 — A COV14) COVg + (A COVi4 + Ry — Ry) COVyo
+ (R2 — Ry — A covyp) varg + (R1—R4) covy,] vars
+ [(R3 + R4 —2R2 — A cOV34) COVa4 + (R3 — Ry + A COV34) COVoy
+ (R4 —R3 + A covas) covas + (R2 — R3 — A covyg) vary
+ (R2 — R4 — A covyy + A vary) vars] var; (27)
v = [(R2— R3 + Acova3)covis + (2R3 — Ry — R1)cova, + (R1— R2)cova,
+ (2R2— R1 — R4 — ACOV24)COV23]COV14
+ [(R2— Ry) covss + (R1 — R3) COVas] COVo4 + [(R1— Ry4) COVag + (A COVi4 + R4 — R1) COVy3
+ (R1 + R4 — 2R3 + A covas— A cOVig) COVg + (R3 — Ry — A covy3) vary] var,
+ [(R1— R4) covaz + (2R3 — Ry — R4 — A COV34) COV24

+ (-R4 — Rz + 2A covyg + 2R3 — A COV34 — A COV23) COVig



+ (—R1 -Ry+ 2R4) COV3g + (—A COVyy — R4 + Rg) Covys + (—R3 +Rs+ A COV34) COV12] COVyo

+ [(—R4 + 2R -R,+ A COV24) COVy + (—A COVyy — Ry + R4) COV14] COV13

+ (R4 - Rl) COVy4 COV23

+ [(A covys + R, + Ry + Acoviz— 2R3 — A C0V12) Covio + (—Rz + Rl) COVy3

+ (—R1 + Rz) COV13] vary

+ [(—A COVos + R4+ Ro+ AcCovas—» Rg) COVy + (—R4 + Rz) COVay

+ (—Rz +R3;-A COV23) vary + (R4 + A COVyy — Rz) COV>y3

+ (R3 + A vars — Ry — A covay) var,] var;

& = A{[varyvar, + (var, + var;)vars]var, + varjvarpvars

(28)

+ [2covypvar, — 2varyvary + 2(vary + Covip)Covis + (2C0Viy — varg— var)Covas

+ (2COV14 — 2C0V13 — 2C0V12)COV14]COV23

+ [2covypvars — 2varpvars + 2var,covis — (varp + vars)Covig]Covig

+ [2covypvar, — (varg + varp)Coviz — 2varpvar,]Covis

— [2vargvars + (vars + vars)coviz]covi

+ [2(covy, — varp)vars + 2(CoViz — COVi2)COVy3 + 2(Vars — COViz + COV12)COVig

+ (2covy3 — vars — var;)Ccovy, + 2(Var; — COViz — COV14)COVo3]COV2o4

+ [2(var, — covyp)Covy3 — 2varjvars + 2cov 242 COV>p3 + Var; — COVqo — COV13)COVo4 + 2(Var, —
12

COV14 — COV12)COV23 + 2(COV13 — COV1o + Varp)CoVyy + (2C0Vi2 — var, — var;)COVas|COVas } (29)

Suppose the variance-covariance matrix for four assets is

.04 .03
.03 .08
.04 .05
.05 .06

.04
.05
12
.07

.05
.06
.07
.16

Then var; = .04, var, = .08, vars = .12, var, = .16, covy, =.03, covy3 = .04, covy, = .05, covys =

.05, cov,, = .06, covy, = .07.
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(1) Assume that the coefficient of risk aversion, A = 1. Further, assume that the expected
returns from the four assets are: R; =.10, R, =.12, R; = .14, R, = .16

Substituting these numbers, we find, the optimal weights to be:
w; =.02, wy, =.26, wy = .34, w, = .38.
The expected return of the portfolio is
E(Rp) =.02%.1 + .26%.12 + 34* 14 + 36*.16 = .1384
The variance of returns of the portfolio is
var(R,) = 0.0828, or o( R;)) = .2877.
The maximum value of the utility function is

Max U =.1002

If we select only the first asset, the utility is .1 — .5*.04 = .08. Similarly, if we choose
only the second, or third, or fourth asset, the utility in each case is .08. If we distribute the money

evenly in the four assets, that is w; = w, = w3 = w, = .25, then the utility is U = .09875.
(2) Assume that the coefficient of risk aversion, A = 0.5. If a person is willing to take
more risk, his A is possibly .5. The weights of the portfolio in this case are w, = -.9000, w, =

.3000, w, = .7, and w, = .9.

(3) Assume that the coefficient of risk aversion, A=1.5. For a person, who is more risk-
averse, the coefficient A = 1.5. For him the optimal weights are w; = .3267, w, = .2467, w; =
.2200, w, = .2067.

For less risk-averse individuals, the fourth weight will get higher at the expense of the
first weight. The critical A, where the first weight becomes zero is .9787234043. With the
constraint of all positive weights, we can solve the problem for persons with A > .9787.

4. Assets Risk and Return Revisited

We assume that a spot exchange rate S; follows a random walk,

St =St & (29)

where, &, ~N(0,02). The variance of the error term depends on t, and the objective of the model

is to characterize the way, in which this variance changes over time. This volatility of the
exchange rate measures the fd or fp of a currency and affects the real return of the assets

11



denominated in this specific currency.

In order to measure the exchange rate risk, we use Bollerslev’s (1986) model, which is an
extension of Engle’s (1982) original work by developing a technique that allows the conditional
heteroscedastic variance to be an ARMA process. This process is the Generalized ARCH (p, q),
called the GARCH (p, q), in which the variance is given by

q p
2 2 2
Gt :C()+ZO!J gt—j+zﬁj O-t_j (30)
= =

where, &, = the disturbances or estimated residuals and &= the variance of {¢,}.

When o+ p<1, the variance process displays mean reversion to the unconditional
expectation of o2, w/(l-a-p). That is, forecasts of volatility in the distant future will be equal
to the unconditional expectation of o2, @w/l-a-p). The GARCH model has been used to

characterize patterns of volatility in U.S. dollar foreign exchange markets™ and in the European
Monetary System.*’

Meese and Rogoff (1983) conclude that exchange rate models do a poor job of tracking
movements over short horizons. Then, the macroeconomic variables (money supply, income,
interest rate, price level, debt, etc.) can explain changes in exchange rate over medium and long
horizons. Currency traders, speculators, and other market participants who focus on the short-
term horizon look beyond macroeconomic models. They, search for signs (like risk and return)
of short-term changes in the demand for currencies (assets denominated in specific currency),
using any available measures of market transactions, behavior, and news. It is important for
economists to model short-term exchange rate dynamics and determine (forecast) the future
value of the different currencies. Speculators in the future market are constantly interpreting
public and private information about ongoing shifts in foreign currency demand as they develop
their directional views.™

The first step in evaluating the strength of any relationship between real rate of return and
exchange rates is to look for visual evidence. Plotting the levels of the real rate of return against
exchange rate levels reveals no obvious patterns. However, a fairly clear relationship emerges
when looking at changes in the two variables. Knowing the change of the real rate of return of a
country would have allowed someone to guess correctly the direction of the $, euro, pound, and
yen.

We can run regressions to see the effects of real return and risk on the exchange rate, too.

S, =ag +al, +a,02 +& (31)

16 See, Baillie and Bollerslev (1989 and 1991).
7 See, Neely (1999).
18 See, Klitgaard and Weir (2004).
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where, si=the spot exchange rate, ri=the real rate of return, and o?2=the variance (risk) of the
real rate of interest, calculating with the use of eq. (30).

A similar equation can be run by testing the real rate of interest as a function of spot
exchange rate and risk.

e =Bo + Bisi +,830'52 + & (32)

Furthermore, tests show that movements of rate of return and its risk in one country
anticipate how speculators change their demand and supply of assets denominated in this specific
currency. The nature of exchange rate dynamics could argue about the contemporaneous
relationship between return/risk and exchange rates and their future trends.

Currency market participants are heterogeneous and act on their own bits of private
information, as well as on public information.”® Examples of private information include
participants’ expectations of future economic variables, perceptions of official and private sector
demand, and perceptions of developing shifts in global liquidity and risk taking. Speculators act
immediately in advance of exchange rate movements in a way that anticipates the direction of
exchange rates and the rate of return.

Our objective is to seek data to help us understand what is driving the exchange rate at any
given time. Variables that are viewed as fundamental to dictating currency values (relative
money supply, output, inflation rates, interest rate differentials, etc.) are constantly analyzed and
forecast. Various transaction data are also examined to determine demand changes in different
currencies. The results suggest that real rate of return and risk in different countries merit
inclusion in policy analysis and in ongoing research on exchange rate dynamics and
determination.

5. Some Preliminary Empirical Results

So far, we have discussed the theoretical part of the rate of return of an asset denominated
in foreign currency, the rate of return of a portfolio of currencies and the measurement of risk of
the individual currency, due to unanticipated exchange rate movements, and the calculation of
portfolio risk. The data, taken from economagic.com and imfstatistics.org, are monthly from
1973:03 to 2005:08. They comprise spot exchange rate, money supply (M2), consumer price
index (CPI), federal funds rate, 3-month T-bill rate, prime rate, government bonds rate, real
GDP, current account, unemployment rate, budget deficit, national debt, personal saving rate,
price of gold, price of oil, and stock market index (DJIA).

Table 1 presents the mean values and standard deviations of different variables (spot
exchange rate, forward discount or forward premium, real rate of return, short-term interest rates,
inflation rates, etc.). Also, it gives correlation coefficient between these variables. The sample is
divided into three periods 1973:03-2005:08, 1973:03-2001:12, and 2002:01-2005:08. The U.S.
dollar was at a premium with respect to euro, pound, and yen until 2001:12 and it is at a discount

¥ See, Evans and Lyons (2002).
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after 2002:01 to present. The real rate of return for a European investing in the U.S. is negative;
the same is true for a British. For a Japanese investor to invest in the U.S., the return is positive.
Then, we do not expect an increase in demand for U.S. financial assets and there will be no
appreciation of the U.S. dollar, due to these negative real returns.

Table 2 shows the mean values and standard deviations of the different economic
fundamentals. Some variables that have changed drastically in the U.S. are the short-term interest
rates (very low) and the negative real risk free rate of interest; also, the high risk (RP=3.43), the
current account deficit, the budget deficit, national debt, low savings, high price of gold and oil.

Table 3 gives the correlation between the exchange rates and the fundamentals. The
($/euro) exchange rate is highly correlated with federal funds rate, T-Bill rate, and prime rate;
also, with the risk premium, the unemployment rate, and the budget deficit. From 2002:01 to
now the correlations are small; then, the ($/euro) exchange rate does not depend on
fundamentals. The same holds for the other two exchange rates ($/pound) and (yen/$).

Table 4 provides the causality tests between the economic fundamentals in the U.S.A.
and the three different exchange rates. From 1973:03 to 2001:12, the inflation rate and the real
risk free rate of interest caused the ($/euro) exchange rate; also, the money supply, the real GDP
growth, the unemployment rate, and the DJIA caused the ($/pound) rate; and the risk premium
and the budget deficit caused the (yen/$) exchange rate. From 2002:01 to present, the ($/euro)
exchange rate does not depends on any fundamentals (just speculation); the ($/pound) exchange
rate is caused by the personal saving rate; and the (yen/$) rate is caused by the price of gold.

Tables 5a, 5b, and 5c give the variance-covariance and the standard deviation and
correlation coefficients matrices for four different real rates of interest. The real return that an
American receives by investing in U.S. T-Bills (ra), the real return that a European makes by
investing in the same instrument (rey), the real return that a Briton is making for the same
investment (rg), and the real return that a Japanese is receiving by investing in U.S. T-Bills (r;).
The real return is high from 1999:01 to 2001:12 (from 2.177% to 11.187%) and the risk very
high, too (from 3.107% to 31.392%). This high real return on U.S. financial assets has caused the
dollar to appreciate (from 4.076% to 9.011% p.a.). After the introduction of the Euro-notes
(2002:01), the real return on the U.S. financial assets is becoming negative (-1.200% to -9.598%)
and the risk stayed at the same level as before (from 3.415% to 30.022%). These negative returns
have caused the dollar to depreciate (from 3.649% to 8.398% p.a.). Then, speculators are seeking
higher returns outside of the U.S. and this capital outflows have depreciated the U.S. dollar. The
highest appreciation is in euro, follows by pound, and lastly, the yen. Finally, Table 6 shows that
the high returns before 2002 have been caused by the high real return in the U.S., the high
inflation, and the high growth in the value of the dollar. The low returns after 2002 have been
caused, due to a decline in real returns for Europeans and Britons, reductions in T-bill rate, and
depreciation of the U.S. dollar with respect the euro.

Of course, data from Euro-zone, U.K., and Japan are needed to test the effects of those

countries fundamentals on the three exchange rates, which is an analysis that will be done in the
future.
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6. Policy Implications

Even though that the U.S. dollar has depreciated drastically since 2001 (i.e., -52.66%
with respect to euro),® the current account deficits have assumed extraordinary proportions. A
current account deficit is matched by a capital account surplus. In other words, a country with a
current account deficit surrenders claims on future income (physical assets, stocks, and bonds) to
foreigners. The ongoing U.S. current account deficit translates into an average of billions dollars
in net capital imports per business day. That is, foreign investors have been accumulating U.S.
assets at an unusually high rate. Foreign investors might become wary of holding increasingly
larger portions of their wealth in U.S. assets. In order to promote continued investment in the
United States, U.S. assets would then have to become more attractive. One way of attracting
foreign investments is to lower the price of the asset in foreign currency terms. A decline in the
foreign exchange value (depreciation) of the dollar would do just that. Therefore, a large current
account deficit might be expected to depress the value of the dollar over time.

A reasonable question arises now; but, what about the persistent current account deficit?

Indispensably, trade policies must improve it and citizens must make their demands for imports
more elastic (|zy|>1) for their own good and their country’s benefits. The following identity

holds for an economy,
Y-E=T-G+S—-1=X-M (33)

where, Y=income (GDP), E=expenditures, T=taxes, G=government spending, S=saving,
I=investment, X=exports, and M=imports.

If (X-M<0) in the above eq. (33), a devaluation might improve this current account
deficit. But, a necessary and sufficient condition (Marshall-Lerner) must hold,

lem |+‘5M*‘>l (34)
where, &, =the domestic price elasticity of the demand for imports and ¢,,. =the foreign price
elasticity of demand for their imports.

Then, the process could be as follows (if Marshall-Lerner condition holds):

CAD T= (KAS) T= P,is = (S) T= CAD{

where, CAD=current account deficit and KAS=capital account surplus.

The current account and capital account are two sides of the same coin. A country that is
running a current account deficit (M ggos > X googs) IS NECeSSarily also running a capital account

SUIPIUS (X inancial assets > M Financial assets) - FOreign-owned assets in the United States increased from
less than $2.5 trillion in 1990 to over $10 trillion by the end of 2003. Over the same period, U.S.-

% gee, Kallianiotis (2005b, Table 1).
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owned assets abroad increased from $2.3 trillion to nearly $7.9 trillion.”*

Even though that the real return is lower in the U.S., investors invest here, because of the
unparalleled efficiency, stability, transparency, and liquidity of the U.S. financial markets.
Investors find that dollar-denominated claims are an attractive element of any international
portfolio. This process of investors seeking the most beneficial combination of risk and return,
rebalancing portfolio when opportunities arise, gives rise to a source of capital account dynamics
that is unrelated in any direct way to the pattern of trade in goods and services. Figure 1 shows a
smoothing of the series (the four real returns in U.S. that foreign investors face) by using the
Hodrick-Prescott (1997) filter to obtain a smooth estimate of the long-term components of the
series (r’s). The graph reveals that the L-T real returns are increasing for foreign investors
investing in the U.S. financial assets; then, this demand for U.S. assets will appreciate the U.S.
dollar, too.

7. Concluding Comments

The objective of this analysis is to determine the exchange rates between the U.S. dollar
and three other currencies, the euro, the pound, and the yen. Lately, the U.S. dollar is loosing
value with respect the other three major currencies of the world and we want to see if this
depreciation depends on economic fundamentals (lower real return in the U.S. and higher risk) or
it is just speculation from individuals or countries, which hold large amounts of foreign assets
denominated in different currencies. The preliminary conclusion is, here, that, due to high risk
(wars and political conflicts) and low returns many speculators have invested in euros, pounds,
and yens instead in dollars denominated assets. Historically, the U.S. has frozen the foreign
assets inside the U.S. when a conflict arises. The L-T smoothing of these returns shows that they
are growing, so the demand for U.S. investment will increase and the U.S. is expected to
appreciate in the future. Investors know this and speculators take advantage of this knowledge.

Also, by constructing a portfolio of four different assets, we can maximize the utility
function of a speculator by maximizing his return and minimizing his risk. From these real
returns, we can conclude if the currency will appreciate or not. High expected real return on
assets denominated in euros means that euro is expected to appreciate. The preliminary tests
show that economic fundamentals have less effect on exchange rates, lately; then, exchange rates
depend mostly on speculation, due to the expected risk and return. The paper needs some more
date from all the countries involved and more statistical and portfolio analysis to give better
results.

21 See, Pakko (2004).
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