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ABSTRACT

The main purpose of this thesis is tbiconstruct a theoretical |
model in which some of the factors traditionally .identified as the
ma jor determinants of direct foreign investment. can be ahalyzed‘

figofously. From this model, we extract explicitly its theore-

ticél_iﬁplications'anq/subjectvfhem to empirical tests.  Addi-
tionaliy, its purpose is ta develop a model- which is capable of
incorporating'explicigly stochastic exchange rate f;uctuations.
Fbr_this purpose, we introduce exchange rate fluctuatiohs‘into

a traditional model of a multi-plant firm under uncertainty and
énalyie the effects stochastic‘éxéhange rate flUctuations‘één bring
to bear on the equilibrium return-risk relationshiﬁ in direct fareign

investment.

For tools of theoretical analyses in the first part of this thesis,

‘we draw upon the works of Professor Herbert Grubel. We then pfoceed

to construct the modél,oflinternationally'diversified production by
introduC;ng uncertainty in the production function of the_ traditional
multi-plant firm and maximizing the expebtation of 1ts profit.

It is demonstrated that growth of direct foneign inveétment, fo;
the most part7 can be expla%ned»ultimafély by the return;risk con-
siderations, while at the same time changes in the-retUrn—risk
relatiénship in turn can be explained primaril;‘by exchange‘raté
f%uctuatiéns. It is shown analytigally and Subgtaﬁtiated empiri-
cally thatvexchange rate fluctuati&%s,play the quintessential role

in explaining foreign return performance, stabﬁlity of retd‘n, aqp

.
risks associated with direct foreign investment.
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INTRODUCTION. S

- THEORY OF INTERNATIONALLY -DIVERSIFIED PRODUCTION UNDER UNCERTAINTY —

The main purpose of this thesis is fé,rigorously analyze the tradi-
tionally identified determinants of direct foreign investment within

“the context of .a theoretical model, and to examine empirically the cha- ,

racteristics of foreign investment in.terms of expected rate of return,

3

- ment under uncertainty. - Additionally, its pufpcse is to construct
a sﬁochastiC»model of infernétibnally diversifiedtprdduCtion yia'direct
foreign investmgnt, which.islpapaﬁge of incofparatingéxpliéitly qﬁ;k
stochastic exchange‘rate‘fluctdéﬁiens. Fpr this purpose; we in£roducé?

exchange rate fluctuations into the traditional model of a multi-plant
firm; in which we entertain the notion 6ffundiversifieble, systematic
"exchange rate risks" and tragkmﬁhe'effécts exchange rate fluctuations

can bring to bear on the equilibrium return-risk relagibhshjp%in9the” A —

: r L : ol ‘
context of direct foreign investment. ° Upon completion of model construc-

tion,  the implications regarding exchange rate effects on growth of
diréct foreign investment, return performance, stability of return, and

risks connected to fiuctuating exchange rates are then extracted efplicjtly,

analyzéd rigorously, and subjected extensively to empirical tests.

For tqols of theoretical analyses in the first part of this thesis,
" we draw upon the works of Professor Grubel, extensively from his theory of

internatiohally diversified portfolio. In particular,'we extrapolate the

investment-decision model of rate of return maximization, with minor

modifications, to the extended analyses for direct foreign investment.

©
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for the.purposes of analyzing return performance of foreign investment,
we folléw the portfolio approach te construct a stochastic version of
/' . . . .~ 3

RS .
rd

the traditional multi-plant ‘model for the case of internationally diver-

sified production under theftainty.r For tools of theoretical investi-

-t ramework developed by Markowitz, Mossin, Sharpe, and Tobin for charac-

are explained, primarily, by exchange rate fluctuations alone.

terizing investment pérfouﬁances, and employ classical hypothesis-

-

Leéts'ana regression analyses for capturing exchange rate effects and

-

t ime-dependent shifts of estimated parameters.

It is concluded that growth of direct foreign investment, for the -
most pért, can be explained ultimately by return-risk considerations.

At the same time, changes 1n the equilibrium return-risk relationship

)
g

It is demonstrated theoreﬁécally and substantiated empirically as well

that exchange rate fluctuations play an impregnable,'quintessential role:

for explaining virtually every aspect of foreign investment performance,
reaching far more deeply than initially supposed. rt- is shown that'exchangé
rate' fluctuations can explain, both inter-temporally and inter-spatially,
more than half of the total_variations in the level of foreign return,
stabiiity; and systematic risk over a wide cross;section ofzpontfolioi-
perfofmance. Consequently, a model of international investmgﬁﬁ, formu-
lated without explicit incofporation of.the exchange rate fluctuationsﬁ is

shown to be misspecified, a priori, and has embedded a gundameﬁtal source of

. ambiguity which is bound to manifest stself in the form of contradictory

implications theoretically as well as 1n nonsensical results empirically.

Al

\\\ﬁgé;}eﬁsT'howeuer, we extend-the use of the traditional mean-variance oL



- Ihis Ehesis'is organized into, broédly speakfng, two parts. PaLL7L~ ';;,hf
of thig thesis develops a non—stochagtic model of a firm that maximizes //////
, rate of return as‘itsfprincipal objective for_prov;ding direct foreign
investment abroad;, Part If takes a small step forward to construct
a stochastic model of a muiti—planf firm that invests in its domestic

as well as foreign production facilities under uncertainty.

- ~
Chapter,} léys down s theoretical foundation to set the stage in which

traditionally~iden£ified determinants of direct foreign investment are

‘discussed for an internétional firm with return maximization as 1ts

guiding.principle. Following’closely the development of Inferest

Parity Theory, we wili alsg deveiop an "Efficiency Parity Theory' as - )

its counterpart in direct foreign investment. Based upon these analyses,

we derive, using both mathematical and diagrammatical‘approaches, a

%

supply schedule of direct'foreigh investment abroad.

Chapter Il presents some data on thé growth'péttern of U.5. djpectu. -
~foreign investment and foreign return performance for the past 1%

years. Direct forgign investments are distinguished hethéen

manufacturing énd service 1industries classification. 7 Bésed on ﬁﬁese

data, regression analyses are carried out in-order to determine the

nature of empirical relationship bétween the rate of return availéblg

from investing abroad and the:growth pattern of direct foreign investment,

distinguished in terms_aof time, 1industry classification, and countries..
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'Chapter 111 completes the first phase of our model construction
by introducing demand for direct foreign investment by host countries.

from this, we derive the demand schedule for direct foreign investment

3

by use of both mathematics and diagrams. Consequently, bringing
together both supply and demand conditions into the discussion

enables us to derive comparative static properties of equilibrium

foreign investment. In particular, we have analyzed the comparativs

static effects on the equilibrium level of foreign investment inflow
: |13 .

-

into host countries when there occur changes 1in depreciation accom-

"panying technological obsolescence and chaﬁagshfﬁgthe feedback-effect

that the foreign investment engsnders upon; the indigenous output.

—- \“

Chapter iV pauses for a digression to reexamine the meaning of
instability of returns and risks associated with fofeign investment
before proceeding onto the second phase of our model censtruction.
fhe notion of the instability of returns is ciffspsﬂffsted concept-
vally from the traditiomal notion of risks associated with uncertain

return performances. For this purpose, we define the quantitative

instability surrogate in terms of '"mean-preserving varlances"

representing the "pure instability of returns", rather than in terms
of the simple gross varlance measure Or some otherrvariants of a
second moment that are usually employed 1in theitraditional mean-
varlance models. Direct foreidn investment also is distinguished

;s :

in terms of those taking place in developing countries vis-a-vis those

in developed countries. The two approaches of quantifying instability ..
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of return performances are then compared analytically and subjécted
to classical dualrhypothesis—tests.i From that discussion, it is
revealed that there exists statistical white noise embedded'in-the observed

return figures, created by the scale phenomenon associated with comparing

& Y

foreign investment perfdrmahbe in di%ferent samples that are obtained
from various time ﬁeriodé énd,various locations of 1nvestment.
Résulting from this, the traditional risk surrogate, formulated in terms
ofithe simple gross variance or some variant thereof, gives grossléﬁ@is—
leading, 1f not outright nomsensical, résults to;be of much prgctiﬁal |
’importance in decisien haking process for direct foreign investment.
Therefore, the notion of risk connectedrto foreign investment is réfor-
‘mulated in fhe second part of this thesis within the coﬁfeft of a stqf
chastic model 1in which ethaﬁge rate fluctuétions‘héve been nxpliéitly
structured frem the outset. - |

for the second part of Ehis thesis, chapter v opens up a line of
investigation into the effects of uncertainty on equilibrium production
conditions for a firm that possesses a portfolio of internétjunally diversi-
fFied production facilities. For thié purpose, we.develop a stochastic
~;ersion-of the traditibﬁal multi-plant iirm'with its production faciljyies
located at 6§me and abroad. Before introducing exchange rate fluctu-
ations into the model!‘ho¢ever, we pause briefly to find a way in which
t%e risk-premium reqbifed by the assumed risk;averse investor can be |
structured into the stochastic mode] of internationally diversified pro-
duction under uncertainty. This procedure will pave the way, subsequently,

to incorporate e?change rate fluctuations with relative‘ease and speed.

»
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“Chapter VI incorporates stochastic gxchange rate fluctqe&jons into

the modelndeveloped in the previous chapter. From this extended model,

we derive the Investment Market-Line (IML) for characterizing thé'eqci;

librium return-risk relationship under stochastic exchange rate fluctua-
LS - . .

tions, as a counterpart to the traditiona}_Security Markef Line (SML). -

ihe effepts brought to bear on the Market Price of Risk-(MPR) and the

undivers¥iable systematic risks due to the presence of éxchange rate

fluctuatiokhs -are then analyzed separately. For these purposes,

[ -

we define @systematic egchange rate risk" to mean the degree of
covariability between return performances and exchange rate fluctuations.

The quantitative measure of the exchange rate risk is_represenied by

-~ L

the slope coefficient of the characteristic line, which is obtained by
running the first;pass regression of returns with reépect to the corres-
ponding exchange rate fluctuations. Consequently, it is shown that

the true’equilibrium‘rclaticnship in direct foreign investment canmnot -

be specified %trictly in terms of a simple linear relationship of the

traditional return-risk trade~-off, because of cxcha@ge‘rate fluctuations,

without simultaneouély implanting the root cause of many biases in
investment-decision makingrprccess. Finally, the'various argumentse
developed in this‘chapterxcra subjected to empirical investigations
by’first'extracting testable hypotheses of the IML.model and then cesting
them in a multiple regression frameviork. From thc empirical gnalysis,v
it is concludad that the role of exchangc rata~fluctua£i0ns is a sine
gua non for explaining equilibrium return-risk rela;ionship in foredgn

investments, far more precise and potent than putative considerations

of the traditional SML model.
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Chaptér VIIVtUFﬂS to»inve;tigate émpiribally qhaagg;4inleueLsof ﬂ,ﬂ,igf,mf
mgan returns and also Qariances of mean retﬁrns ﬁhich’follow‘froﬁ’excﬁange
rate fluctuations. For this pyfpose, we proceed to 1i£eraljy Criss-Cross |
over the obéerved data in a sysfémétic fashioﬁ,-by'means of'running

-

first-pass regressions‘vertically, i.e., intgz-temporally, and then
: running second-pass regressions horizontally; i.e., Crgésésectionally.
Consequently, it is shoun that in most portfolios of direct‘fUFCiqh_w
investments we Consideréd, exchange rate fluctﬁations alonéycould
expléin, both inter-temporally and cross-sectionally, substantially more
than half of the total variatioé -in meén return levelgyas well as
in the variances of‘mean'returngt Next, we dig inté‘each type of the
:egréssions by perfopming'Subregressions on relevant data, each éubrc—
gression Correséonding to a’partiEUlar subperiod of the tazgl period for
vhich the initia;‘first—pass'regressions vere cérried out." Conséquently,
t%is procedure fluéhes ouf thertiﬁe—brofile<of the rgQEectiQe eduilibrium
relatiénship bétween exchange rate fluctuations and return perfo;mances,
and also between exchange rate fld?tuations and variancés o(.returns.
Finally, any time—depeﬁdent shifts of the relegant\parameters thus-
westimated are then expoéed and put through an explicit time-independenpe'
‘test for further emp;rical veriﬁiéation.

Chapter VIII completes the second phase gf our model construction and

closes this thesis. In this chapter, we start out by estimating the

-

classical characteristic line, 1i.e., with respect to market raie, 1in order

to generate the systematic market risk measures associated with foreign

&
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A pass regression is performed for each subpe;iod for the purpose of

-8- .  -

investment. . Portfolios are then formed,_containing foreign investment

and domestic investment in manufacturing industries. It is shown

that subsequent tp the poftfolio formation, there emerge substantial“

welfare gains in the form of reduced total risk followihg diversi-

, = .
. Sf = . .
fication of -.the foreign investment. The cﬁgragteristic lines of
portfolios are then estimated according to s&?pi iods, i.e., a first- i .

! oL

exposing a time-profile of corresponding market rgéks. Time-

series on the market betas obtained from the above regressions are

12 o

'subjectedvto tfme-iqggpendengg tests. It is shown that the estjﬁgféﬁ he

market betas are an increasing function of time, hence implying that the

-

portfolibs of foreign investments have decidedly taker® on the charac-

.teristics of increasing aggressiveness over the time-span considered.

t

Next, the relationships between systematic market risk ‘and exchange T

‘risk are analyzed empirically in order to determine whether there

“

exists a consistent relationship between the two types of risks.

It is.demonstrated that the 'type of relationsh

ii/iyggested from theore-
tical considérations could also be established”empifically, based on

* -
the examination of their inter-temperal and cross-sectional relationships.

Finally, all of the various components of the model, developed —
heretofore in the second parf of the thesis, are brought together
to represent empirically an overall picture of the gquilibrium rela-

=

tionship that exists 1in direct foreign investment* under stochastic



exchange Tate fiucguat;ons. For‘this purpose, we performrsecohd;

péSs regreSsibns by émploying thé t;aditiOnal SML quel'as weIi és er
IML model; éccordiné to subperiods. From this, we distill successively -
the equilibrium relationship exiéting in each subperiod émong the corf—,
BSponding‘return, risk-free réte of returh,,léuel of exchange rate fluc-

tuation, systematic market risk, -and systematic exchange risk over a

cross-section of portfolios,' By)following the iterative procedure,

?of»thé equilibrium relationship 1in order

we open up the tlme prg&mﬁfq

we also concur with thoél of cher studies wand conclude that esti-
mated equilibrium relationships have indeeq experienced‘ﬁignificant
shifts during the past fifteén yéarsk- At‘thé'samé time, howeuéf,

this thesis dfaﬁs the conclusion, a fortidri, that the exchange rate
effect has not only pervaded through virtually alffégggétéfdfvthe"
theoretical as well as all strata of the empirical relationship exis-
ting in-direcg‘foreign ihvéstment but also it, above all;else, emergés,Q
as the primary agent. qu1ntessentlal for prov1d1ng thé theoretlcal
underpinnings aé well as the Fmpirical uailidatioh of such reiatjonships.
Consequently, .we concldde that the catalyst for inducing variations

in the- fc;elgn return performances, stability of returns, risks, as

sell ss zhe equillbrium retufn risk ;elatlonshlp existing i1n the Ior81qn
investment, for the mest part, 1is found 1in the role played by stochaétic

‘exchange rate fluctuations.
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"CHAPTER [ A THEORETICAL APPROACH T0O DIRECT FOREIGN INVESTMENT ANALYSIS

———

I-1. A Model Specification for the Supply of Direct Foreign InVestmeht
While we are impressed with the complexity and the multitude of various
motives and simultaheous-objectives upon which an international firm

may base its decision to invest abroad , it seems'reasonable to assume,
P C- k] .
‘at the'same time, traditional profit.maximization as a first approxi- .

mation of its quiding principle. Thus, the firm maximizes expgcted present

value of total profits from all investment projects it undertakes over a

multi-period investment horizon. In other werds, the firm maximizes:
T py® =TT K (m..-r..-d. .- : hEo |
G PV T T E KM dgeeg gy )/ ey | (1.1)
. .‘
where '
€ ) V ' - . o .
\P\/i-t = the expected present value of ith project in period t.
Ki = the initial amount allocated to ith project. | - -
it © the value of "rate of internal efficiency"” of an ihvestment
project.iiii - \\\\\\\
r.; =.interest rate. .
it o 7
d;y = rate of economic depreciation.
I technical coefficient for labor-intensity ef production.
Wip S real wage rate.

Under the present value criterion, the firm is presumed to'compute a
present value for each possible investment project it undertakes. In order

to maximize its earnings, the-firm then should invest in all investment

lSee, for example, Caves (1971) and Helleiner (1973). »
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projects, whether domestic or foréign,fih‘which PV?iis positive because
the Eositive;value provides an incent%ve {0 extehd th féxpfoitatf&n :""‘*ﬂf*“‘*

’ N ’ e t ’ - .
of firm-specific advantages2 as long as extraction of additional - ‘
' : : )

rents from the éavantages results in a net increment to total Py®

at the'margin.l The firm thus undertakes'alliinveétment projects with

bositive'value of the earnings according to decreasing order of their
_PV? ranking, starting from the investment project with the highest value
i . . "/ . B

of PVE.
1

Traditionally, it has been coﬁsidered that the most important sources
for the supply of direct foreign investment emanate from international
corporations of the developed cantries’who are constantly searching for

opportunities for investment in their‘global pursuit of‘higher earnings.‘

To keep our exposition simple, therefore, we will assume in the-following - - - o

analyses that foreign investment is funded entirely by an international
firm through its capacity t?/QQDQEQL&MintePna}}y’the*tUtET*éﬁﬁﬁﬁfTﬂfgf”7

the neeessary capital from its retained earnings or issuing stocks and

Bonds, or alternatively, financed by externally-raised capital,From // ' y

.

-“’\‘i\;hternational capital markets. It 1is inessential, however, to the main

\\
-

anéI;gEE‘ef.qur"model whether the foréign Fifm raises the necessary ?apital
internally wi£hin gggmaompany ar externally in the world capital market.
Lle wiil;btherefére, take the finénc%al cost of capital from either

nethod of Financing the investment to be the rate of interest, which

~ is given exogenously in equation (1.2) below.

-~

Z See Caves 11971), Johnson (1970), and Kindleberger'(l969).

>
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4 . . e
1t shodld be recognized, however, that foreign investment t

;;ically
trénsmjts to host countries rot only the pﬁysical capital but aiéd“btﬁéf;
factors of broduction‘ such as managérialrskill and technical know-how in a
non-separable "package“ﬂ in the words of Johnson (1970), and that eaéh of .
’theﬁother factors is frequently a joint‘input to production of_bﬁtputs

in Ebth the host country and,thelforeign firm's home couhtry. IHGS, we cahpot
realisticélly hope to obtain separated pronctivity'meésures for eéch

factof of the investment package, nor,can we hope to hav; thé’firA‘s . .
earnings AIIOCatéd to the individual factors of productioﬁ. " For these
reason;, we will define iﬁstead the expected "rate of internél efficiency"

Q ' -

of an investment project to pean the rate of return on the total ihyeStment
package, including any profité,in addition to refurnsrto vcap}tal

and the other factors of pqudbtion in fhe inpestment package. The
expected rate of internal efficiency on‘the'ithf]nvestment’projéct in
7period t is denoted by m%t, in equation (i.Z) be;Qw. | o

£

For ease of exposition, let us consider the case in which a U.S. firm

which is to be chosen From‘investment-opﬁart nities available in eitRer the.

U.S. or South Koré%\ In other words, the f mk{:yests all of the K dollars

either in its home country (U.S.) or abroad fpr axai{?ct foreign investment
_ : N i

! w

PV calculations:,

v . o
f(%; [(mt-rt—-dt—awt)/(l+rt Sm{-rt—di—a*wt)/(l+rt)t], (1.2)

<
~ See Grubel (1977), Page 248.
( ' .
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whepe ‘ _ , ' . - o Tt
K = the amount available for an additional investment. R e
S = the initial spot exchange rate, defined in units of the investor's

currency. (U.S. dollars) in order to obtain one unit of the host
country's currency (South Korean wons),

F, = the expécted forward (fufure—épot) rate of exchange in period t.

w, = proxy variable for real efficiency wage rate, i.e., adjusteé'for

- labor productivity.

1!

The superscript * denctes the expected value of the .corresponding variable

4
in the host country for the direct foreign investment. 1~

The above expfeégion can be simplified by noting that the discount

factor (l+rt)t'is the same on both sides of the expression so that it can

be\cancelled out. Féllowing the well-known random walk hypothesis, it is

-

that net earnings are indepehdent and identically distributed

' L. - . o4 ‘

in each sulperiod of the investment's entire productive life .  Without
loés of generality in subsequent equatiens, therefore, we can drop the

’ time subscript and the summation sign from equation (I1.2), and rewrite

L

it henceforth as follows: /
) B

T

K(1+m-r~d-aw) Z (K/S)(lem¥*-rod*-a*w*) F (1.3)

While it is recognized- that the one period approximation of the multi-
periodvanalysis required in the Expression (I.3) may be an QVersimplification,‘

-

we should also recognize that a multiperiod analysis involving the comparison

4 Markowitz (1959) has shown that maximizing the single-period expected
utility gives a procedure which will maxinize the terminal portfolio
value in addition to maximizing the multi-period expected utility.
See Chapter 6. '
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of unobservable inter-temporal expectéd'utility function cannot

“realistically be made operational. Because of this, we will develop our . B

arguments below with the use of the simplified versidnyas stated in the

Expression (I1.3).

The left-hand-side of the Expressidn (I.3) gives the present value

of "the domestic investment in the U.5., and the right-hand-side of tRe -

expression gives the expected present value of the,direct'foreigﬁvinvestment

hY

in South Korea at the end of an appfopriately adjusted investment period.

The-right-hand-side of the Expression (I.3) converts first the K dollars
for the direct investment into South Korean wons at the initial spot

“rate of exchange, i.e., ($K/S). Therefore, the term ($K/S) (1+m*-r-d*a*w*)

-~ IS

+ represents the fihgl value at the end of the investment'perioq ih units of

the Korean wons, which includes the value of initial investment as well as '

net earnings. This sum is then multiplied by the expected forward rate

/' of exchange- to ascertain the dollar value of the direct foreign ipvestment

1

at the end of the investment period, i.e., ($K/S)(lfm*—r-d*~a*W*);F-
. < ®
Forward sale of the firm's foreign investment earnings for dollars . thus

assures the comparability of investment returns for the U.S. invesgpr,

and in effect it eliminates all risks from changes in the foreign
, |

exchange-rate for the entire period of the ‘direct foreign investment in

4

South Koneaa. Therefore, if the right—Hand-side of the Expression (i.B)

is greater than the left-hand-side, the firm is assumed to make the direct

&

fofeign investment in South koreé, and similarly, if the left-hand-side a

is larger than the right—hand-éide, the firm invests in the U.S. instead.

This assumption, however, is relaxed in the second part of this thesis
where we analyze explicitly the categorical effects of .stochastic exchange
rate fluctuations on foreign return performances and their variances.



®

fhe ﬁheory is that the flows of the diréct.Foreign investment -in general e
rwill %ontinue‘to adjust until-the Expressiqn (I.f) ié aﬁ»equality.’ But |
at such time, the firm @ill be inﬁiffereﬁ£ to the choicg of a particular
location for a further invesfment so that otﬁer considerationé, such as
policy incentives prouided by hoSt,countries, expertation of devaluation,
or degree of the firm's riskfaversion’associétéd4with operating abrdad

-

for uncertain profits, for example, will influence the firm's decision

over the investment location.

~ The above explanation of the investoT'S'behaviog suggests that the \ .
instability of foreign exchange market conditiohs poses a potential
'blockage for the firm i;/ﬁ&ﬁmifting the investmept abroad since direct
- foreign investwent—relatéé actiQities involve the risk resultiAg from
changes in foreign exéhange rate. Curreacy-revaluation can lead to
large losseé or gains under unstable foreign exchange market conditions,
creating incentives for the firm to offset them systematically. Therefore,
the firm will be assumed to hédge ;t all times fgggrdlessiof forward
'egchange’rates byvcontinuously cevering forward all long term>aSéets and
liabilities in the forward exchange market against the risk of egchange' A
rate changes. jConséquenfiy, the capital value of itsiforeign assets,
such é; accantS rébeivéble, plant and equipment; and inveﬁtor%es; is

assumed to be protected‘againSt the nisk of stochastic changes arising

from exchange rate‘fluctuatiqns in the future.



-16-

1-2. EFficiéncy Parity Theory of Direct Foreign Investment

- . ) . -
Using Expression (1.3) as a starting point, we’can now readily
develop an "efficiency arbitrage theory" of direct foreign investment
by closely folloWing its counterpart frdmithe theory of interest arbitrage,

whose modern innovation is due to Professor Grubel in developing a new

<

Vapproagh to the subject matterl. For this purpose,.let us define the

¥

' éfficiency arbitrage margin (EAM) of direct Fofeign investment to be the

advantage margin of the investment abroad over domestic investment in

Expreséion (I1.3), restated below: \ ' ]

C$K(l+m-r-d-aw) < ($K/S) (l+m*-r-d*-a*w*)F . (1.3)
A useful way of looking at the equilibriating process in Expreséion

(1.5 is then to regard it as exploiting the FAM available fronf the

investment opportunity abroédl Specifically, we can write the EiM From

a simple manipulation2 of the above Expression (I.3) as follows:

i

EAM = (m*-m)/D + (d-d*)/D + alw-w*)/D + (FfSS/F, | ‘ (I.4)

where ’
D = (l+m-r-d-aw) > 0&.
a = a*

d(EAM)/d(m*,d,w,F) > 0.

d(EAM) /d(m,d*,w*,5) < 0.

1 See Grubel (1966).

2 from Expression (I.3), we have S/F < (l+m*-r-d*-a*w*)/D.
Subtracting one from both sides of the above expression, and then
rearranging the terms, we obtain the expression for EAM.
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This can be positive or negative, depending on whether the net advantage .

from the .investment in the Expression (1.4) lies in South Korea or ip~the

U.S5., respectively. For example, when EAM-is positive, U.S. firms invést

in South Korea, which, ceteris paribus, ?xerts dqwnWard pressure continuously
on thé rate of return realized frdm'tﬁe investment in South Korea ungil |
all incentives for further investment grbitragéﬁaré eliminated. Qhén the
efficiency arbitrage margin is zero in equation.(I.A), the firm that |
mékesrits decision‘solely baseﬁ.upon the expected present value of the
inQéstment ié indifferent to its choice over investing in South’Korea or

the U.5. As méntioned before, other\féctors will tHen,enter into the

" decision process to exert influence over the choice betﬁeén the tﬁb
countries. Therefore, a positive EAM means that-it is more profitable,

in terms of the expected PV, to invest in South‘Koréa, and a negative,

EAM means that domestic investment in the U.S. instead fs more profitable

than direct foreign investment for the- U.S.. investor.

The division by D in the first three terms of equation (1.4) follows
from algebraic necessity for deriving the efficiencyvarbitrage margin
from Expression (1.3). *The value of the denominator D is nothing but the
fotai rate of return on domestic investmenf which includes the ;nitial?
capital plus the rate of any net earnings. E?en tﬁé domestic profit 1s
assumed to be zero, it is unity so that neithgr magnitudes nor signs
of the first thrée terms are affected by its division. However, its .value
1s zero when the loss of earningé‘from the investmen£ project is large
enough to completely wipe out the initial investment of capital, as in a
case of bankruptcyj.

o .

« -

3 ~ o
“ In this case, Expression (1.3) is undefined. Therefore, we will
rule out this possibility in the case of domestic investment.



-18-

The labor-intgnsity coefficient associated with the given level
of invested capital in the equation (I.4) 1is assumed to be the same
n the‘U;S. and South Korea, thus obviatiﬂg~one source of comparative

advantage found in the classical Ricardian model as a possible motive

for explaining direct foreign investment behavior. In other words,
the production functions 1in our modél are subject.to the identical

production technique assumed in the Heckscher-0Ohlin model, which points

to differences in relative factor costs imparted by dissimilarities in

o

relative factor endowments as the key motive fer explaining direct foreign

investment in South Korea.

Inspection of equation (I.4) reveals that £Ee efficiency arbitragé
margin may- be positive or negative, depending on the signs and the relative
magnitudes of all four terms in the équation. ‘The first term gives
the’differeﬂce in the rates of iﬁternai efficiency from the inQestments
in the two countries, exbressed as a percentage of the final return on
the investment in the U.S5. 1t is positive whenvtﬁe expected rate of
internal efficiency from investing in. South Korea is higher than those
from the U.5. The second term'represents the’differencein the rates at
which economic obsolescenée of the invested ;apital assets occurs in the
two-countries. It is positive if the technolbgicql improvements due to
more extensive fesearph and development efforts, for example, procéed ’ —

"at a faster rate in the U.S5. The third term of the equation'(l.&j
reflects the difference in the real efficiency wage rates in the two

~countries. It is positile as the wage rate differential exceeds the labor
' .

prdductivity differential between the U.5. and South Korea. Therefore,
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the comparative labor cost advantage of production lies with direct
foreign investment rather than domestic investment in the U.S. when. the

third term is positive, and vice versa when it is hegatiVé. The fourth

t

term‘gives the difference between the expected forward rate of exchange
ahd the spot rate, hence representing capital gain or loss from the -

- required foreign exchange transaction, expressed as a percentage of the’

expected forward rate at the time of repatriation of foreign investment

earnings. It is positive or negative depending on whether the foreidn
currency, i.e., Korean won, is expected to be revalued upward or dnwnward
1in Compariéon to the U.5. dollar. Since all fouF terms are expressed

in percentages, they can be added or subtracted from one anbther, and the
sum of the terms represents the arbitrage margin of an investment's -
interﬁal efficieney, i.e., EAM in termS of percentage rate of net return,
which is made amenable nou tb comparing with otheT types of peréentage
rates of return, such as the covered arbitrage margin (CAM) from the
interest barity theory.

In order to focus our attention, first, on'the ﬁreal aspect” of
production, as opposed to the "financial aspect" of direct foreign invest -
ment arising from required foreign exchange dealings, we will assume for
the mbment that the fereign exchange market is ﬁérfectly stable SUCh .
that the spot rate and the expected forward réte are'equaL. This implies
that the,fourfh term in equation (I.4) vanishes Cpmpletely, affecting in
no way the firm's decision to invest abroad. This assumption will be relaxed

shortly, however, when we cunsider the foreign exchange aspect separately.



v 20— —

-«

Une,obviousiimplicationvthat follows immediately from this assump-

tion is-that U.S. investors will make investments in Kogea if any one

of the terms in the equation is positive, holding all other terms zero.

For example, the U.S. will supply direct foreign investment to Korea, ‘as

long as the supposed superiority of technological‘improvamehts persists
in the U.S. This is because the faster pace of its technolagicalvpfogress
causes a correspondingly faster rate of economic obsolescencea of the
Cab;tal'assets that a:e<eurrently‘invested in the U.S., thus making

the second term of equation (I1.4) taka a positive value. Direct

Foreigh investment, therefore, may occur even if there were no compara-
tive advantages arising from greatar efficiency of investment or lower
labor cost of production associated with the direct foreign investment.
ThUs; if tae disparity in technological.improvement between the two
countries is'sufficiently'large,’a u.s. %irm;may'be forced to invest
abroad, in spite of the existeﬁca af fhe comparaﬁive advantage avalilable
from tae gfeater efficiency of investment’and/or’lowervlabor cost of
production in its home country. In other words, the secand term is so
large 1n magnitude that it dominatas the,comparative,advantages arising
from all of the oﬁher terms, resulting in a positive EAM,ﬂhence outflow
of direct inveatment abroad;‘) Thia implicationfof the model follows
directly from the equation (I.4). Thisvanalyais’brings forth tha
immédiate problems of practical imporlance posed by economic obsolescence
accompanying technological improvement at a rapid pace in the U.S.

- - o

These problems are of eoncerns to high-technology industry, in particular,

“

4 See Brash (1976).
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where technological improvement advances -tapidly, and the’TESHTffng
supersession of the capital aésets ensues almqst immediately without lags.
of pafticular importance to' South Ké;ean policy makers are those
ihgtances when in spite of generally lower ledels of wage rates, direct
foreign investment ceases to flow into the country due to dismally:small
productiQity of ifs nétive workers, which makes the observed low‘wage»fate
rather high in effect in terms of the néal efficiency wage rate, i.e.,
adjusted-for labor ﬁroduttivitys. This may resultrin a negative value
for the efficiency wages difﬁérehtial in the third term bf.the above
equation (I.4). In such cases, it is clear that South'Korean government
or the foreign firms undertake extensive labor-training programs in
order for any positive amount of direct foreign‘inveffment to take place )
in Souéh Korea. When such programs for increasing productivity of
local labor are initiated by foreign firms investing in South Korea,
the presence of the risk af not recovering expenditures'incupred or c
the -risk of npt capturing the incremental Jabpf p?oductivity
max_Forcelmany foreign firms to refrain From such activitieé and hence
reduce supply of direct foreign investment whiCH Couid fJOW to South
Korea; This account of the labor market condition in the above explanation
is, without doubt, an overly simplified vers}@n;fbut it nevertheless:
depicts a realistic pi&ture of foreign Firm‘é‘behavior in ihternational
labor market.v Acting upon the above considefations, intefnational\firms
may’then decide not to iﬁVeet’Tb South Korea even when they cqg_exﬁqiit |

higher rate of internal'efficfegzy\aggior lower degreciation costs

associated with the direct féreign investmeat. IHis result will hold

> See Belassa (1971). For an empirical study, see Riedel (1975).
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valid so long as these advantages are not large endugh to more than
of fset the comparative disadvantage arising from the generallyrlbw

*

labor productivity conditions abroad.

- We will now relax the perfect stability assumptidn made for foreign
exchahge rates and consider the situation in which the efficiency arbitrage:

mafgiﬁ for direct foreign investment is initially zero such that the
international iﬁvestér is initially indifferenf with regard to production
location. In this situation, exchange rate fluctuatibns will set off
forées to disturb the initial equilibrium, thus resulting in increased
inflow of direct foreign investment into South Korea or increased domestic
investment in the U.S., respéétively, depending on whether the EAM is
positive or negative in the above equation (1.4). Therefzre, when thé”

) magnitude of the fourth term, representing the effect of exchange rate

~fluctuations on the EAM, is very large, it is also. capable onS@émping
ail'of the other termsl. Howévér, the hanner ;n whiéh exchange fate
fluctuations affect equilib;iumrforeign investment is far more complex than
initiallyvéupbosed, requiring détailed analyses of the exchange rate effect.
It will be‘shown~later that this is because we must distinguish, on the 6ne'

hénd, the typé of exchange rate fluctuations: whether they are exchange-averse,

“exchange-neutral, or exchange-preferred, as well as the manner in which

This possibility may be of limited use, however, in the case of exchange
rate fluctuations solely due to inflation. Thus, if the foreign price"
level doubles, the value foreign earnings and assets also double in the
foreign currency. Consequently, exchange rate depreciation due to
these influences does not affect long-run investment decisions directly,
though variance of earnings may be affected. The author is grateful to
Professor Grubel for this and other helpful cpmments on an earlier draft.



- each type of exchange rate fluctuafion affects the level of direct
foreigﬁ investment, returns, and riské associated wi%?_the foreign
investment. Depending on thése considera£iohs: it is shown to matter
ra-great deal with‘regard to the eventual‘effbcts'exchange rate flUctu-
ations can céuse on foreign éarnings, ?isk—premium;'mafkéf price of

risk, andvundiyersifiable systematic'risks: ‘These considerations,

however, will take us far beyond the>scopé‘of our objectives intended
for this intréductory chapter, fof theserterms need to be cast within
a framework of a stochastic model.  For this reason, we will confine "’
our analyses strictly within the presght model of return méximization

for part I of this thesis and defer detailed analysés of various:

exchange rate effects until part II.

e
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I-3. Geometric Representation of the Supply of Direct Fofe&gn'lnvesfmeht

£l

Using equation (I.4) as a starting point, we can now‘readily develop

the supply schedule of direct foreign inVestmentl. For this purpose,

we will define the "parity rate of return", denoted by the symbol o

to represent the expected rate of return on capital assets invested

'abroad; that is, Y, = m*-aw*, which gives the zero efficiency arbitrage

‘margin at the exogenously given values for the other variables in the

equation (I.4). In other Words, the parity rate of return on the
-capiéal invested abroad is defined by setting the EAM from equation (I
equalvto zero. Therefore, we can write the parity rate,és follows:
o= u + (d*-d) + (S-F)D/F, . , , - (I1.5)
where

L= m ~ aw.

. The parity rate is represented by the point where the ‘SS' séheduler

intersects the vertical axis of Figure (I.1) below,in which the hori-

zontal axis is the amount of capital assets invested per unit’ period

.4)

H

of time, and the vertical axis is expected rate of retufn on the invested:

capital assets. This point on the vertical axis indicates that at
the- parity rate of return, international investors are indifferent to

. . : . £ . . .
the choice between domestic "investment and direct foreign investment.
" :

1 See also Grubel .(1977), Page 251.
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FIGURE (I.1) - ' B
Supply of Direct Foreign Investment Abroad ; :
e T T il_?;t;e of Return ) 7///,/’/"'/'//
K/t - | K/t
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: The SS' schedule in the Figure (1.1) represents the functional
‘\R\‘\\T\\\x‘eietienshlp between expected rate of return on 1nvestment and amount
of 1nvestment under the assumptlon‘thet\all\gtbefﬁefegengusly given -
varlables:are held constant. The positive slope of the SS' schedule
indicates that when the expeeted rate of return is above the parity
1rateoF return, i.e., p* >u,, U;S.’en%reprenuers invest abroad{ and
when the expected rate is below the perity rate, i.e., p* < uop they
provide domestic investment in the U.S.  This interpretation follows
difectly,From equation (I.4). It Cen be understood most readily
by considering the fact that starting?from the parity rate,uo, if
the'toreign rate of return riseS‘aboee the parity rate;/tne eFficiency
atbitrage,margin~ie positive so that a pdsitive incentive is creeted
-. for making direct Foteign investmentiabroad,‘énd censequentiy, capital‘
assets flow out of the U.S. By,fbiloding strictly analogous reasoniné, i —
it folldws conversely that Fdr those expected rates of return available .
from direct foreign inveetment eelow the parity rate, thererafe neéative
.  incentives for meking the foreign investment, i.e., EAM< 0, and invest-
‘ment'takes'place in the U.S. instead. Therefore; the left-hand-side  °
of the 5S¢ curve represents’negative ekcess supply of direct.Foreign

investment due to the comparative advantage of investing in the U.S.

in comparison to-providing direct foreign investment abroad.

The slope of the SS' schedule can also be derived with a eimple ;S
‘mathematical procedure. It is clear that the EAM from the equation

(I.4) can be rewritten as follows:



o

274

ElAM = (u*- py) + (d - d*) + (F - S)D/F. o ' ) (1.6)7 :

Therefore, the investment criterion based on equation (I.4) implies
that the supply of direct foreign investment can be exprésséd in

terms of EAM.- That is,
K* = G[(u* - u) + (d - d*) + (F - S)D/F], ﬂ : C(1.7)

where

dG/d{-]> 0.

d{-)/d(u*, d, F) > 0.

d{-1/d(u, d*, S) < 0.

Totally differentiating the above equation (I.7), while holding constant

all variables other than u* and K*, gives us
du*/dk* = 1/6'[-] > 0. ’ , (1.8)

This equation gives the movement along a given SS' schedule as the

two variables W* and K* are allowed to change simultaneously, but

not the shift of the SS' schedule from its-initial position.

_ Since we already know that the signhof‘dG/d{-] is positive; it is

clear that the sign of du¥/dK* must be also positive. In other
words, the S5S' schedule shown in Figuré (I.1), which represents
supply of direct foreign investment from the above equation{(I1.7),

has a2 positive slope.
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The shape of S5' schedule reflects supply elasticity of-direet | S

:%oreign investment with respect to changes in the expected rate of

return, representing the willingness of investors to increase the -

kS

~share of direct fdréign—investment in their portfolio as well as the

willingness of new investors to open production facilities abroad.

However, as the expééted rate of return available from the fofeign

> ~

investment rises from tbe3pafity rafe towards higher rates, it leaas
to»a diminishing rate of increase in the direct foreign investment.
This follows from notiné that the increasingly higher levéls of the
foreign inpestment lead to diminisﬁing'benefitsrof portfolio diver-
sification, marginal inconvénience2 of foreigh p;oductibn éctivities,
or perhaps, to‘increasingp(ear of expropriation of capital.assets
- \

held ébroad“by hostile foreign governmentsB. Thus, increasingly

larger rate of return must become availgple in order to persuadé the

" investors to provide additional supply of direct foreign investment.

In other words, the supply elasticity of direct foreign investment
with respect to changes in the expected.rate of return diminishes

with increasing levels of capital assets held abroad.

; - o
'The 55' schedule of direct foreign investment shifts vertically

in parallel upward or downward, according to equation (1.5). This
causes the rate of return to increase or decrease, respectively, at
all given l?vels of investment. Consequently, the parity rate also

increases or decreases when exogenously given variables change.

-

i This assumes absence of a positive scale-economy. :
- This is discussed at great length in the second part of this thesis.
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to the left'dr to the rightjﬂaccording to equation (I.?); Consequénfly,
this causes the’sypply of direct foreign investment to deaqrease or to

increase, réspectively, at all given levels of the rate of return. Foff

a concrete example, sUppose that the forward rate of exchange falls.

From the equation (I.5), it can be seen that this results in raising

the parity rate of return u,, hence shifting at the same time the

entire SS' schedule upward at all given levels of the capital invested.

This follows since the investors will find their domestic investment

.in the U.S. to be more attractive due to the decreese in the forward

a

exchange rate. . Alfernatively, we can see frah‘equation (1.7)
that the expected fall of tHe forward exchange rate will result in

ghifting the SS' curve to the left, reducing the éubply of direct

Foreign investment at all given levels of expebted rate of return,

as the third term in the equation (1.7) decreases with the fall of

the forward exghange rate.

4

The above planation for the shifts of S55' schedule can be:

-

captured in explicit expression. For example, differentiating the

equation (I.5) with respect to the forward exchange rate variable,i

holding constant all other variables in the equation, we obtain:
du* = -(5D/F5)dF > 0, : ‘ (1.9)

In other words, as the forward exchange rate fells, the parity rate
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must increase, i.e., the SS' Scﬁedule shifts vertically upWard,
reducing thé levels of direct foreign investment supplied at all
given levelé of expec£ed rate of return. - Alternetively, diFFerw
éhtiating the equation (I.7) with respect to the forward exchange

rate also;'holding/constant all other variables in the equétion,

.

.

we obtain:

s

dK* = (6'SD/FS)dr > 0. - | (1.10)

This exprgssidﬁﬁétates that as the forward ekchange rate falls, the
levels of direct foreign investment supplied also must fall at all

given levels of expected rate of return, therefore shifting the

supply schedule ta the-left. These shifts are depicted in Figure

(I1.2) where the initial positiBn of the supply schedule is repre-

i >l . "
tion following the exogenous change 1is

sented by SS§', and itsrfinal,pOSi
represened by S5" curve. For analyzing the effects on the equili-

. :
brium values of (u* K¥), however, a demand schedule -for direct foreign

investment must be introduced. This will then enable us to incorporaté

into our analysis bdth supply and demand conditions and to track how

equilibrium values are affected. This task will be taken up in chapter

I11 after we provide some empirical data on the growth pattern of U.S.

direct foreign investment abroad and rates of return realized from the

foreygn 1nvestment. .
A
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FIGURE (I1.2)

Shift of Supply Schedule
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CHAPTER 11 EMPTIRICAL RELATIONSHIP BETWEEN RATE OF RETURN AND
SUPPLY OF U.S. DIRECT FOREIGN INVESTMENT ABROAD

I1-1.  [mpirical Results from Regression Analysis on Growth of U.S.

+

Direct foreign Investment Abroad and Foreign Earnings, 1968-1982
-

/// The data presented in the follow1ng tables cover the time-period

/
{ between 1968 through 1982 for whrch relatlvely reliable tlme-serles
3 are aeellable for dlrect Comearison of annual rates of return realized
///// ' anﬁ’ige growth ra}es ef U.S. direct foreign investment. The rate of
~ f ,
Cj#%\\\ return 1is measured as income after tax divided by the mean of current
' 5\\ and preceding year-end book values of U.S. direct foreign anestment
; positionl, ~The growth rate of direct foreign investment #s calcu-

i
'< .~ lated as the dif?erence between current and preceding year—end book :
values divideq by preceding year-end book value. Therfiéures report- A o
ed under the subgrouping for manufacturing industries areicalculated

directly from the data provided by the Survey of Curregt’éusiness. F@r

the service 1industries subgrouplng, however, the reportedlflgures are

N

derlved by gdefining TT\@S the residual industry after ue/subtract

T -

- ‘ \
manufacturlng, petroleum,rmlnlng, and smelting 1ndustrle§ from total

=

industries reported in the Syrvey of Current Business. fTo the fullest

~extent possible. inconsistencieé\}n definitions used Forfpbtaining the

reported data have been adjusted shd reconciled in order{to facilitate

the‘comparison betmeen the rate of return and the growiw of U.S. direct
\

| -
|

|

|
|

This feormula follows the conyention adopted by the Suﬂvq* of Current
Business. :
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foreign investment over time (see Table 11.1),as well as across the  —
foreign countries in which U, investmenfs have'tékén place during

this t}me—period (éee Table Ii:i). The particular period of time
(1968-1982) has been chosen in anticipation of further empirical
invesfigations into the interrelationships among the rate of return,

its stability, and risks associated with the U.5. direct foreign

investment, which are considered in later chapters.

For the purposes of the present investigation into the hypbthesis

that direct foreign investment has a positive functional relatienship
a -
to rate of return, gfpwth rates of U.5. direct foreign investment

f ~

are compareH»@ith rates\bﬁ\Feturn realizea from invéstment abroéd.

" Because of c03plications and\unreliability of quantity comparisons

‘of investigafTU% of this nature, we have chosen to work w}th'pefcentage
rate figures. In other words, we prdpose to test whethér increases in
rate of return exert a pbsitive impact on the rate of growth of direct ~

foreign investment.

The relevant data are provided in Table (II.1l). These data

aréithen plotted in scatter diagrams on a natural scale, for bgth

manufacturing and service industries. The scatter diagrams show

definite indications of a positive relation;hip between the two

variables. As a first.approximation, simple linear regressions were run

to {it the data, reflecting the hypothesis that over time, thére exists
A

a ear relationship betvieen the rate of return and the growth rate of"



direct foreign investment in each industry suggroup. Denoting the
symbol Gt for growth rate andAu%t for rate of return on U.S.

direct foreign investment ‘in manufabturing industries in period t, the

regression equation of the following simple linear form was estimated:

= - 6.8877 + 1.3803 u;t +oe

(3.4303) (.2772) (3.0443)

It (11.1)

where ot d 1n Dflmt-

Thus, the mafginal propénsity to invest qbrOad, defined to be the

change iﬁ growth rate of direct foreign'investment in response to

a marginal change in rate of return in foreign manufactur;pg;xis
positive and greater than unity, In other words, a one percent increase
in the foréign rate of return would lead, on the average, to more

than a one percent increase in the growth rate of direct Foréign
investmenf supplied. The values reported in the parentheses

below the regression eduation refer to the corresponding errors of
estimates.

It should be noted that our hybothesis under present investigatién
concerns testing the existence of a posifive Functional rglationship,\
the causation running from the rafe‘of return representing the indepen-
dent variable to the growth rate representing the dependent variablé,
rather than the existence of merely a positive association between the
two variables. That this, indeed, shouwld be the case can be undeystood

from simply noting that its converse case cannot be true under normal
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circumstances, except when incremental investment engenders such an
enormous positive external effect on earnings realized not only from
the new capital but also fromexisting capital so as to lead to an overall -
. : . L 2 :

increase in the return on all invested capital assets”. But in normal

situations, we know from the way in which rate of return is calculated

that a higher growth rate reduces aufomatically the calculated rate. /

[

df return by making the capital base larger in the denominator of the

‘rate of return formula. This is wHat the results in (II.1) indicates.

£

Similarly, denoting It and u; to mean the\growth rate and rate

t v
of return, respectively, on U.S. direct foreign investment in service
industries in period t, regression equation of a simple linear form

=

was estimated’ for the service industries also:

(11.2)

- * ,
gst = 15.0892 + 1.3554 ust + est’
(8.8008)  (.6317) o (6.2886)
vihers \
Sy = d In DFISt .

- The marginal propensity to invest abroad-with respect to an increase

in rate of return is positive for the service industries also,‘énd

it 1is greatér thahfunity. In other words, a one percent increase in
the rate of réturn earnéd from the foreign investment‘in service
industries would induce, on the average, more than a one percent Qrowtk

of the direct foreign investment. The empirical results obtained

here indicate that direct foreign investment activities in service

This occurence may still be possible in some cases of individual
foreign investments, but not Iikely for the aggregate 1investment.

-~



industries tend to be more seneitive to changes in rate,of return
than those in manufacturing induetries. vAt the same time, T .
the estimated regreseien,coetficients are less accurate ie terms of
ceieuleteﬁ errore of. estimates. For either saBgrouping of the
foreign investmentjrfhowever, the regressiqn results show that supply

of direct foreign 1nvestment responds, in an accelerating fashion

over tlme, to’ changes in the rate of return

The regression coefficients from either industry classificatipn
-are statistically 51gn1F1cant at more than the 95% level of confidence.
The correlation coefficients between the rate of return and the growth
rate of direct foreign investment afe .8100 and .6514 for manufacturing
industriesiand service industries, respectively. The correlation
coefficients could have been increased by fine-tuning the observeg

data set, forlexamplef bytthrowing eut extreme Values from the cal-
culation since extreme vaere affect the calculated coefficients of
correlation inordinately. To save degrees of freedom in the sample
-observations, however, we left them in the data set to be included |

in runnlng the above regre8810n’“‘jother relevant results from the

regression are also reported in Table (11.2).
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TABLE (11.1) R §

Rate of Return and Growth of U.S. Direct ?oreign Investment, 1968-1982

' NﬂNQEAEIQBLNQ> SERVICES ' AEE_ENQQ§IBJE§
“Year ‘Growth Return Growth Return Growth Return
1968 10.3  10.1 6.8 9.5 9.5 11.1
1969 12.6 11.6 11.9  i0.4 10.0  11.8
1970 9.6 10.6 13.1 10.9 10 11.4
1971 10.7  10.7 8.4 11.1 9.6 11.6
1972 ‘ 11.5 13.0 ‘8.7 13.1 8.6 12.7
1973 15.8  15.9 22.1 15.3 12.7  17.3
1974 | 15.3  14.0 20.7 15.5 8.7 18.1
1975 9.2  11.2 13.6 15.4 12.7  14.2
1976 9.4 12.3 11.8  15.2 10.3  14.6
1977 1.4 10.8 14.0  14.6 6.7 13.9
1978 o 12.3 1541 16.8  16.8 11.5  16.5
1979 ¢ 13.4  17.6 19.8 16.7 15.4 . 21.8
1980 12.8  13.1 13.6 17.1 14.6 18.4
1981 3.6 9.0 -~ 4.8 13.8 5.1 14
1982P -1 5.7 -10. 10.0 -2 10.2

Note: p stands for provisional data used for 1982.

Source: Survey of Current Business.




-38- "

s

FIGURE (II.1)°
4Rate of Return and Growth of U.5. DFI in Ménufacturing Industries
~

4

Rate .of Return ‘-

. . Growth Rate
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FIGURE (II1.2) ‘ o

ﬁafe of Returnjand Growth of U.S. DEI in Service Industries

Rate of Return
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TABLE (I1.2)
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Regression Results: U.S. Direct Foreign Investment by Industry

Manufacturing

a -6.8877
b 1.3803
s 3.4303
a.

S, .2772
S ©3.0443
e

S

tb 4.9?98
F . 24.7984
r 8100

Services

.6317
.2886
)
.0956
.5825

.6514

All Industries

3.5095

*
2.7503

©7.5641

L6065

Note: * denotes statistical significance at 1% level of Type 1 error.

:
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11-2. " Empirical Results from International Comparison of tarnings and == = -

b4

Growth Rates of U.S._Direct\Foreign Investment Abroéd;.l968—l982

Thevnext question we ask 1s whether, as in the time-series analysis
of the precéding section, a positiye functional relationéhip between
the‘fate 0f return and the groﬁth rate canlalso be established from inter-
- country compafisons of the two variables during the time-period from
1968 to 1982. ' for this purpose, we selected 28 foreign countrieg,
Consisged of 16 developed countries and 12‘developing Cougtries, in
which U.S..direct foreigh inveé£m¢nt took ﬁlace; For éach coﬁntry,
the relevant datarwefe collected for the bast,IS years, and in eacﬁ,
year during the entire period, annuél rate of return and annual groﬁéhr
rates of U.5. direct foreign investment were calculated fof manu-
facturing industries ahd for service jndustries. Fromvthe>anhaal
rates, we theh obtained avefage.rate of return and average growth rake
from each country by discarding thé values‘from\each average rate,
either because they were too extreme, or simply because they were not
available. In cases when more }han two observations of a variable.
were missing due to suppressed déta of individual companies Fo avoid
disclosure, we used simpl;Amoving average method to estimate the
mi;iing data, which were eventually included in the data set employed
4Fbr obtaining the average rate of a variable. The definitions of the
variables and the industfy classification are defined as previously,

except that for the preseﬁt aﬁalysis,‘wé must use the average rates '

from individual countries so that inter-country comparisonsfof the two
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variables, i.e., comparing the:awerége rate of’return and the
growth rate of the U.S. direct foreign investment in various Cqunt-

" ries, are meaningful.

[N

In our present inquiry info the;hypbthcsis that:direct foreign
investment exhibits a.poéitive Functional‘relafionship to rate
of return inter-spatially, i.éf,'across couhtries,Aas weil as
iﬁtef-temporally, i.e., over time, average growth .rates of the
U.S. direct foréign investments takiﬁg place in iﬁdividual foreign
countries are tb be éompargd with avefage rateslof return earned
from_the -investment . In other words, we propése,to tgst whether
.or not direct foreign investment is supplied at a faster réta of
growtﬁ to countries where higher returns are available.

The relgpant data on the average growth rates and rates of return
are presented in Table (II.3). These average rates are plotted in
the scatter diagram, shown in Figure (IILB), on a naturéllscale‘for
manufacturing industries.  This scatter diagram also showé'ardefinite
indication of a éésitive relationship between the two variébles.

A simple linear regressioé equation, as a first approximation, was
estimated to fit the data{ reflecting our present hypothesis that
there exists a linear relationship between the two vériables inter—
gpatially for U.S. direct foreign investments abroad. Denoting the
-symbol gmi for average growth rate and u;J for averagé rate of return

. B 4
on U.S. direct foreign investment in manufacturing industries of jth



foreign country, the following regressiohrequation of a simple linear"

I

form was estimatedﬁ

v o

- x .
gmj = -2.6/91 + 1.0528 umj +.e

mi (IL.3)
(2,0312) (.1477) (3.3251)

The-marginal propensityvto invést7With‘respect to changes.in the
average rate of return is'positive‘and greater than unity. Thus, a
one gércent increase in aQéragé rate of return available from a
foreign country would lead, on the average, to attracting slightly more.
a one percent ‘increase in the average growth .rate of U.S. direct
foreign inveétment supplied to that country's manufacturing sector.
Unlike the inter-temporal marginal propensity to invest, obtained
%rom the precediﬁg analyéis of time-series, however; the inter-.
spatial marginal propensity'tolinvést Eeflects not only the changes
in growth rate of. overall foreign investments originating from the
U.S., but also those éhangesrin the growth rafe of the U.S. Fore;gn'
investment Ttesulting from intefnationaily mobile capital. The latter had
already been invested abroad, moving from é Foreign country to anotﬁer
in search of a higher return. éecause,oﬁ this, it is entirely
possible that the level of direct Fﬁreign investment‘provided to
a paticular foreign country acéel?rates Without a nét increase of
the investment at all_Forthcoming directly from the‘U.S.'i Howevef;

disentangling fhe compound effects buried in the regression cQgFfi—

cient representing overall marginal propensity to invest, distinguished
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in terms of net investment originating from the UiS.Vanqitﬁgé§ferfed

' investment moving from one foreign country to another, is not possible

due to unavailability of the necessary data for tracking inter-

country movements of capital assets between foreign subsidiaries

of U.S. firms.

-

Extending the above.analysis in a similar manner to investigate
service industries, a simple linear regression was run in which

gsj and ug. denote, respectively, average growth rate and average

rate of return available on U.S. direct foreign investment“fhwjth

Y
country's service industries:

~

- _ ‘ % : ' ' |
gsj = -1.8147 +*l'0368'usj + e . | (II.&):

S J . -
(1.3361) (.0960) - (2.4906)

As'before, the marginal propeﬁsity to inggst\is also pos$€1ve and
greater tgan unity, indicating that a oherpefcenf increase of averagef
rate of return in a foreién country results in inducing more than a
one percent inCréase of the growth rate of U.S. direct foreign invest-

»

ment sUpplied to that country's service industries.
- L

The regression results from international comparisons of average
N

rates of, return and average growth rates of U.5. foreign investments

‘are stalistically significant at more than a 95% level of confidence.

The correlation coefficients between the two variables in the-present
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analysis are .8133 for manufacturing, and .9044 for service industries,

respectively. In other words,* more %han a half of the total variance |

in the growth rates of the investment in either industry classification
(qucifically, 66% for the manufacturing industries and 82% for the-
service industries) can be explained b§ the Changés in the correspond-

ing rate of return alone. Other Stéfistical results are.summarised-

in Table (II.4). Judging from the consistency and quality of

- -

the statistical results with which the rate of return variable performs - 5

as an explanatory variable in the above regression equations, we can

. conclude that the variablé worké remarkably well'in explaining
obéervedbchanges‘in the dependeht variable representing growth

rates of U.S5. direct foreign investmentsz. ‘Ln 1ater~chapLers,

* however, we will incorporaté into our anélysisfmore recently identi-
fied deﬁerminant; of direct foreign investment, namely, the stability
of earnings and risgrassociated with operéting abroad for unbnrtéjn :
orofits in 2 stochastic world. Ue will return to'this/topic in later
chanters for»deteiied analyses, but first we will turn to provide . an
analysis of demand for direct foreign ihvestment frbm abroad and

proceed to derive some comparative static properties arising from the

discussion of its equilibrium conditions.
. 1

’ See also Riedel (1975).
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TABLE (I1.3) '

International Comparison: Growth_and -Return on U;§{:DFi,71§gB-l982
onufecturing  Services ALl Industries
Countries Growth Return Growth Return Growth Return
Argent ina 5.9 10.3 10.3  12.4 7.4 12.2
Australia 6.7 10.5 14.8  13.3 9.5 13.2
Belgium ©13.4 0 12.2 14.5  13.9 14.5  10.7
Brazil 13.7  11.5  14.2 11.6 13,9 11.4
Canéda - £.2 | 9.9 9.1 9.7 6 a‘ 11.1
Chile 4.2 5.3 3.0 3.4 4.8 7.5
Columbia 7.3 13.2 5.3 6.9 7.0 8.6
Denmark 12.9 1.7 14.8  16.4 13.0 7.3
France ©10.2 -10.9 11.4  12.5 1.2 9.7
Germany 11.2  18.6 14.2  13.3 10.8  14.0
India 6.9 10.8 0.4 7.6 3.6 9.3
Indonesia 18.8 17.2  23.7 28.1 35.5 - 65.5
Ireland 29.8 26.6  19.8 18.5 i 28.0  22.0
Italy 12.4 16.0 13.6  13.2  10.2 9.7
Japan 15,3 18.3 19.4 17.9  15.1 4.8
Mexico 11.3  11.3 9.7 10.8 .  11.0 12.0 -
Netherlands 16.6  14.7 6.3 14 4.2 17.8
New Zealand 8.2 11.2 9.6 11.4 8.8 9.0
NoTuay 10,0 11.2 15.5  16.5 0 22.9  15.0
Panama 20.3  20.1  12.9 13.3 12.4  14.4
Peru 0.6 8.9 1.5 3.8 7.9 11.9
Phillippines 6.5 11.3 6.6 10.1 5.2 10.0
South Africa 9.3  13.4 14.6 -20.1 9.4 14.6
Spain - 13.8 ° 8.1 ~ 14.5 13.8 12,5 7.4
Sweden \ 10.5  11.1 5.2 9.8 8.1 6.7
Switzerland 1.7 17.6 4.4 17.2 13:3  18.5
U.K. ) 8.7 10.3 i\ 15.0  16.1 - 11.5° 10.9
9

Venezuela 10.2 13.9 - 8.2 11.8 -.1.1 16.

Note: Belgium includes Luxembourag. For Indonesia and Ireland,
the reported average figures are based on the past ten years only.

Source: Survey of Current Business, August 1967 through August 1983.
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FIGURE (II.3)

International Comparison of Growth/and Rate of Return of U.

in Manufacturing Indusﬁriés, 1968-1982
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FIGURE (I11.4)

~ International Comparison of Growth and Rate of Return of U.S. DFI

in Service Industries, 1968-1982 - _ .
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TABLE (II.&4) .

Regression Results: U.S.‘éirect‘Foreign Investment by Country

__________ Manufacturing _____Services ALl Industries
~2.6791 -1.8147 4.7810
b 0528 1.0368 4926
s_ 2.0312 1.338) 1.5976
) 1477 0960 0911
s, 3.3251 2.4906 5.0899 |
t, 7.1263 10.8050 5.4077 -
Fos 50.7847 116.7484 29.2431
r | .8133 | " .9044 .7276

Note: * denotes statistical significance at 1% level ‘of Type 1l er:br.
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CHAPTER 1I1I. DEMAND FOR DIRECT FOREIGN INVESTMENT

ITI-1. A Model Specification of Demand for DFI

Using the same methodologyrwith whiéh we'Qerived the supply Qf
direct foreign investment in the first chapter, we can also obtain
3 demand schedule fo; direct foreign investéénf with‘the Jse of
analogous reasoning. F r'deri;ing the supply schedule-pf direct
foreign investment, the decision faéing an international firm
involved whether to invest the initial K dollars in the U.S5S. or-
South Korea. For deriving the demand schedule, on the other hand,
1t is aésumed that éoveTnment,authorities of South. Korea must .decide
whether to attract such direct foreign investment from abroad or
to‘encourege indigenous firms to borrow ﬁecessary fund directly
from‘intérnatiomal lending institutions in order to finance the local
investment projeqtﬂ In other words, the Soufh Korean authorifies are 
aééumed to borrow the K dollaré necessary for the investment from

international capital markets or induce direct foreign investmept

from abroad, depending on the calculated values of the following type:
~. ‘ ‘ -~

)

/

Vo

($K/S) - (MPg-r) £ ($K/S)-(MP, =n*), : | - (I11.1)
where
MPB = the marginal product of capital financed through'international

borrowing.
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K the marginal productrof‘?apital induced by'the*d&rectgforeigh —
investment. S
r = the market‘rate of interest in the intepnatiénal‘capital market .
n* = the cgst'of capital associated with the direct foreign investment._,

‘/\

South Korean authorities will decide to induce direct fdreign’“A
investment in preference to Fhe international bdrrowiné if the net:
benefit from the increased capital formation via direct foreign ”
investment is greater, at thé margin, than the net benefit that can

be extracted through its own investment of capital financed by

international borrowing. Following this line of arguments,
Cohen (1973) carried out a study that dealt with costs of foreign

, iﬁtéstment.and its benefits on the South Korean economy .. In 1t; he

‘has argued that there was very little net gain from direct foreign ‘L’

investment in South Korea, and that South Korea‘would have been
better off with loans borrowed from international capital mafkef N

to finance its economic expansiqn. This was the se, accerding

the Cohen's study, because while foreign firms iny@&ting in South -

Korea tended to be someuvhat export—orienteg; in gomparison to theilr
local couynterparts, they used more impofted méterials and had s

lover value added as a percentage of sales. Additionally, Cohen
claims to have found no examples of Eoreign firms reinvesting their
profits in other local iﬁdqgtr;EET\\Fof these reasons, Cotien surmises
that the net benefits to South Korea would Pave'been less with direct

foreign investment financing the investment rather than through the

international loans borrowed By South Koreal.

1 See Cohen {19731, p.196.
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Furthermore, he concludes by citing arguments speculating that the

principal reasons for encouraging direct foreign investment by the R
Korean government may have been political rather than’eConomicZ.'

These, of course, ére hypothesés which have not been subjected
to theoretical analyses, nor have they been substantiated empirically.

1

Nevertheless, these arquments do open up'a line of reasoning that

will be helpful in understanding the demand pattern for direct
foreign investment vis-a-vis foreign loans. Cohen's contentions

are based on the implicit aSSQmption that there are no external benefits
‘engéndered by DFI-related activities énd/or that markefing the expanded
output if indigenous firms does not involve extra expeﬁéesuﬁo South.
Korea. Falsity of theseyassumétions hardly warrants %urthéfuﬂiséussions
here, in light of the wide spectrum of various other convincing arguments
vthat‘havenbeen amaésedrin the literature dealing with difect foreign

investments in developing countries;pespeciéllyB.

It suffices

to note that to accept the line of argumént predicated upon the assump-
tions implicit in Cohen's argument is to miss the very essence of the

.reasons why so many devcloping countries actively search for direct

Foreign investment. As Johnson (1970) put it, "the essence

of direct foreign investment is a mechanism of the transmission to the

-

‘host' country a 'package' of capital, managerial skill, and technical
knowledge.” Total benefits accruing to a host country can hardly be

Judged adequately, either in terms of market-orientation of - the foreign

investment or its initisl contribution to the host country's capital

g

; See Eo;?n, op. cit., p.196.
See BePassa (1971) and Helleiner (1973).
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formation. Consequently, the final benefits induced from.foreign
investment cannot be assumed, a Qriﬁri,rto be the same aé fhéée

>

obtairmed from the équivélent amount of foreién loans.  ,'

One may'neveftheless argue that since the marginal benefit of
fore;gn loans relative to its marginal cost to a Host country should
be equal to the margihal benefit of direct foreignvinvestment relafive
to its marginal cost, in order to achieve Paretian eFfienéy, net
benefits accrued on the two alternatives must be compared to
each other at the margin. Thus, if net marginal benéfité fFom
direct foreign inveétment is larger in comparison to that'available
from fqreign loans, then it could be argﬁed that this provided
sufficienbleyidence for e*istence»of less than a socially optimal
amdunt of direct foreign investment. Thig ceftainLy 6pens up a

legitimate line of argument.

For this purpose,,ﬁé introduce the aggregate production function

of the host country defined as follows:

Y o= F(K*,L%) + gl (K,L), f(K*,L*)], S (111.2)
where

g = f(K*,L*), the output prodyced by the foreign firms.

@ = gl(K,L), f(K*,L*)], the outputrproduéed'by the indigenous firms.
Yoz Q* o+ Q; the gross national product in real terms.
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,Analytically,-the above equation,siates that tﬁe'aggregate'productian"”'“'
function is édditively separable, but the foreign inﬁht vecforj(kf, L*)
affects both 0% aﬁEpQ. Thué, output produced‘by foreign firms depgnq;‘
dn the input vector (K*,L*) onlyE Q* = f(K*,L*), while the output
produéed by indigenous firms is sensitivé also fo the level of the

foreign firms' output. in.addition to its own-iggggfﬁeetqgi\\\g
. _ - v 5
D g[(Ka[—)’ D*(K*,L*)]- ) ' - ’

By solving the usual optimization problem in equation (III.2), -
we can obtain the Paretian optimality condition to achieve production
efficiency:
C(df/dK*) = n* if (dg/dQ*) = 0. . L (111.3)

(df/dK*) + (dg/dQ*) (df/dK*) = n* if (dg/dﬂ*) Z 0. - (I11.4)

In othe}-words, as additional units of foreign capital afe employed,

the gésulting increment in aggregafe output 1s given by the marginal AN
ﬁro?uct of the foreién capital (dY/dK*), ‘which corresponds to either
‘equation (II1.3) or (III.4), depending on whether or nmot (dg/dQ*) :‘O.
But the marginal cost of foreign cépital K* to‘the host country is n¥.
Therefore, if an additional K* results in AY >n*, then additional
direct foreign investment is encouraged, and if AY <{n*, on the other
hana,thn host country will reduce infTow of direct foreign investment.

The host country will cdntinue to encourage foreign investment until

AY = n* at the margin. as stated in the above equations.



~55-

v

@

This interpretation gives us the above equations as the equilibrium e

‘conditions for K¥*, ' I

: Equation’(iIITB) is consistent with the familiar optimhm condi-
tion from the usual‘profit maximization; employ K* until the véer‘ )
of private marginal product equal; n*. For tHé hoéE>c0untry's’
indigenous firms, howeﬁer, their'profii maximizing decisions, made inde-
pendent of the cross effect ofvtheir-foreign counterpart's output
level Q*; will not be efficient qnless‘the foreign output-induced
éffect on tHeir‘own production is zero,wtha£ is, unless (dg/dQ*) = 0.
Specifically, in the presencé of a positive éxternal effect on
indigenous output, market-determined &* W&il be less than
socially optimal from the host country's point of viéw. This results
in the social marginal productlofvforeign capital being higher |
than its private marginal product at the market-indicated cost of
capital. In order to achieve the socially opfimum amount of K*,
therefore, the host country must provide_sufficieﬁt incentives
to encourage additional inflows of investment from abroad until its

[}
induced external .effect is exhausted, i.e., (dg/dQ@*) = 0, or until

marginal foreign product of capital,/iaéij df/dK*, is reduced suffi- -
ciently in the case of a positive external effect, i.e., dg/dQ* > O,

so that equation (III.4) holds as an equilibrium'COndition‘"
: . ¥

Another useful way to see this/g;;;ment is to analyze explicitly

the relations of private to social marginal costs of productiona.

See. Bator (1958) for a rigorous examination of the neoclassical
theory of external economies.
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For Paretian optimality in production, we khbw;EHEE1COmpetitive |

méfket—mediation brings tHe private marginal transformation rate ~ -———

+
]

into equality with market-determined relative prices:

2

MRT, = (dg/dKi/(df/dK*)E (P*/P), | | (I11.5)

where

"P* = price of output produced by foreign firms.

P = price of output produced by indigenous firms.

The private harginal rate of transfdfmation defines the private
margiﬁal cost of additional "foreign output™ in terms of "indigenous
output" foregone. Therefore, markets will be efficient if and only

if this private marginal'coét ratio reflects the true cost to society

v ' &
for transforming indigenous output, that is, output produeed by:

-

indigenoué firms, into an extra unit of output produced,bylforeign

subsidiaries so that MRTp = MP.TS7 where the subscripts p and-s denote:

r

P [y }
private vs. social, respectively.

The social marginal rate of transformation MRTS can be obtained
( ) .
from totally differentiating the two production functions and dividing

one total differential into the other, we obtain the following:

MRT, = dQ/dQ|_= (dg/dK)/(dF/dk®) - (dg/aQ¥) . (111.6)

|

This expression assumes that marginal products of local labors -
are sufficiently low as to be negligible, for an easy comparison with
the private caost of an additional foreign output.  See footnote (6)
for a full expression fdr the true cost of foreign output to society.

~
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Thus, when direct forelgn 1 e ment duced output induces a

positive external ef ect on i dlgenous firms aof the host country,

i.e., (dg/da*) > D the trle cost to soc1ety6 of an additional,outputirt
produced by foreign sub81dlar1es, in terms*of indigenoue output' |
foregone, is smaller tnan the narket—indrceted private cost. It is
smaller, in this ease, by the, amount of the.positive feedoacateffect )
on indigenous firms. Under these conditions, the‘mafket—determineog
level of direct'fofeign investment is cleariyriees‘then a sociaily o
optimal level. Therefore, further inflow of. the toreign investment

must be encournged for achieving the socially optimal level.” But it
should be‘noticed that this is tne'samevline-of argument\we had provided
in tonjunction with equétionv(III.a). "~ In eith€ér case, however, we reach-
the same conclusion that there exist incentives for host countries'to
actively attract direct foreign investments on purely economio grounds'

as long as there persist positive levels of external benefits presumed

in the above analyses

6 da = ngK + gffK*dK* +‘ngL + ger*dL*f , .

dg* = fy0K* + F dLx. -

Dividing the walue of dQ by dQ* and noting that dK = -dK* and dl" = -dl*
along a given product transformation schedule, we obtain the full expre-
ssion for the true cost to society of an additional foreign output:.

dy O = IpfyxddK + (g - gef ddt

da* - Fledk* + | ,dl*

=

By .setting marginal products of labor equal to zero, we obtain (I11.6):

dq | . dg/dk
[dQ¥|s = df/dke - 99/90%; ‘

Even in the case when the external benefit to a country is negatiye,
the world's welfare gain resulting from the international production
_diversification may more than offset the negative external effect.
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111-2. = Threshold Rate of Return ) T '

In strict analogy to the derivation of the parity rate of return,.

discussed in conjunctipn wit& supply éf direct fore;gn invéstﬁent,

we will ndw define the "threshold rate oflretUrn", denofed by no; to
represent the expécted rate oflretdrn, at which rate the host countr§

is entirely indifferent as té whether an investﬁént project 1is undertégén
by foreign firms via direct foreign investment or by ihdigenous firms
with funds borrowed from international cagital markets. From a

simple manipuiétion;of the Expression (I11.1), the threéhdld‘raté of ' N

-

return, in other words, is defined to be:

Nng = T + (MPK,* - MPB), _ | (111.7)
~where ’ ) \\\\\v

MR, = -(dY/dk*) o e

MPg = (dY/dK) S .

The threshold rate is represented by the point where the DD' schedule

intersects the vertical axis of the Figure (III.1).

The DD' schedule shown in the Figure (I11.1) represents the

equilibrium condition stated in equation (I11.4). Thus, starting

.
~

from the threshold rate n,, if the cost of capital associated with
direct foreign investment from abroad falls, employment of foreign

capital, ceteris paribus, is raised so as to maintain the equilibrium

condition of the equation (III.4).
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It must be notéd, however, that stfictly speaking, demand -

for direct foreign investment éannot be represented by a simple

marginal productivity schedule of foreign capital for the
, ~ : ‘
following two reasons: First, An* will result in not only changes .

of the foreigﬁ capital K* along its marginal productivity curve,
. but also shifts of marginal preductivity curves of other factors

' . . . ,/ N TN
of production. These shifts of other inputs “in turn affect

-

‘qUantities used of the inputs, which feed. back upon'thé original
productivity schedule of the foreign Capitél, by shifting it as well.

Second, the initial change in K* affects marginal products of the

—
-

- \
’ oy

inputs employed by indigenous producers as well, whic?J3150 Fgégl

backKahffhé original marginal productivity schedule df the foreign

-

capital through the second term of the equation (111.457\“‘“*“\\<

§

;
4
-
e
-

- Z 7 - —
Thus, the right-hand-side of the DD' curve, i.e., belov the-threshold
. coe -~

rate, is assumed to represent positive levels of direct{?oréign invest-
ﬁent demanded pgf unit of timé; in which inecipient increments to

the indigenous output (dg/dQ*;(df/dK*) haQe already been accounted for.
Conversely, it F@llows that in the left-hand-side of the DD' schedule,
marginal products of capital Financed through international loans
borrowed by»indigenoué firms is higher in comparison to

those of the capitél'invesped through direct foreign investment by

, !
foreng subsidiaries. Consequently, local demand for foreign leans

o
ag

are encouraged while the direct foreign investment from abroad is

discouraged. For these reasons, the left-hand-side of the DD!
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* “

curve shown in Figure (I11.1) is equivalent to _negative excess demand-————

for direct foreign investment, and simultaneously repfeséﬁts positive
* L) : . . )

excess demand for international borrowing accofding to our model «
. . e

specified in the Expression (III.1). ]

, : ® ( )

The slope of the DD' schedule can be derived explicitly by .
totally differentiating equation (111.4) while holding constant all

variables other than n* and K*:

2

dn* _ dif dg d°f d’g ., | A (111.8)

dk* T drk*: T odgr akr? T OgK*?

> . - 5 -
L | |
.

This expression indicates not a shift away from an initial position

!
v

of the DD' schedule, but gives the changes in n* and K¥, moving along

—

“the initial DD curve: Since it is presumed thé£ the term (dg/dQ*) e
1s posiiivé, and all second partialé are négétive for;quasi~c0ncave |
prﬁduction functions, it is clear that the sign of the above eqguation
must be negative. This shows that the DDjvcurve shown’ in Figure
(111.1), which represents the demand for direct foreign investment,

- must be hegati@ely sloped.

The DD' schedule shifts vertically upward or downward according to

.
-

gquation. (II1.7), thus increasing or decreasing the threshold rate ng,

respectively, in essentially same way as the parity rate/pD waé

T ’

affected‘according to equation (I.5) in the previous analysis.



AlteTﬁatively, vie can intérpret the Db' schedule as shifting horizon- .
tally to the rigét or left, following an exogenous change in equili-
brium demand conditions undarlying th%,DD; schedule’ for direct Fore;Qn
investme%t: s Thus, for example,,i?rthe’Teedback-efFect on indigehoUs
output increeses exogenously for one réason or anOther; this willi
shift the DD' scHedule upward, hence raising n*, as wel;.as.mn,\at ' ; Y
all given levels of K¥. This, of course, is equivalent to shifﬁihg |
the DD’ curve horizéntally to the'right at all given levels of nx.

The effects on equilibrium values (u;,‘K;), howevef, must account

for changeé occuring along the supply schedule S5 and‘ihe demand

schedule DD' simultaneously. IThis is the topic we discuss in Lh;
next sectioni

FIGURE (111.1)

Demand ScHedule for Direct Foreign Investment

K/t | | K*/t‘
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111-3. iComparéfive.Stétic Properties

Cqmbining thé SS' schedule from Figure (I;l)>and the DD' schedule
from'Figufe’(III.l) in a single diagram shown in Figure (III.2), we
can represent the equilibrium by the point (ué, K;) where the‘aggregatg.
«supply of all foreign investment occuring,in a host country is Just
equal to the aggregate demand for‘inQeStmentefrom abqué. ‘/Adhost
country can~b¢ a Suppiier as well as a demander of diréct-foreign invest-
mént such’ that thé intersection péint of S5' and DD' Scheduleé can
take place on either side of.the vertical axis of Figure (II1.2).
' But‘the host COUAE?; is assumed to be a ret demander of direct foreign

investment from abroad, in which case, the intersecti®n point must lie

on the right-hand-side of the Figure (I111.2).

In order to analyze effects on equilibrium vélues of direct
foreign invéstment énd.rates of return resulting frdm changes
in the ihitial equilibrium conditions underlying demand and supply of
direct foreign investment, we difféfentiate totally equations (1.7)
and (I111.4) simultaneously for which du; = dn;,-and the feedback-effect

(dg/dQ*) is an exogenously given constant 9.

r

-(IIi.9)

-f1dQ

(1 -6 [0K¥) G'dd  + (G'SD/FZ)dF Y-
{(1+Q)f” -1 ][ [

du*j -
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By solving the above simultanenous equation for (dK*, du*), wq‘

can obtain explicit éxpressions‘for the effects of, for example, accele-
rated economic depreciation prevailing in the home country as follows:.

a

dK*

= -(G'/H) dd- > 0 | - (I11.10)
du* = - G'f"(1+Q) dd/H < O » - (I11.11)
where -

e

H = [G'f"(1+Q) - 1] < 0, which is the value of the.determinant of

/’

coefficients from the équation (I11.9). -

, e | o
In othér/ﬁg¥ds, the above expressiens §t§;¢ that accelerated
depreciation results in increeasing the equilibrium inflow of direct

foreign investment and simultaneously lowering the rate of return
on foreign investment in the new equilibrium situation.  This can be
shown in a diagrammatic exposition, as the initial SS' schedule in

Figure (I1I.2) shifts to a new position SS" along the given DD' sche-

dule, following the exogenous increase of the depreciation rate.

FIGURE (TI1.2)

Effects of Accelerated Depreciation 4

K/t K* N K*/t
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Similarly, we can derive the effects on the eguilibrium'values of
(K;, u;), Following an exogenous increase of initial feedback-effect
brought on by direct foreign investment on the levels of indigenous:

output, by solving the equation (111.9) as follows:

¥

dK*

-(f'G'/H) d2 > O : o (I11.12)

. *

I

)

Thus, as a result of the eXogenous'increase in external benefits

~ that can bé induced-from direct foreign inVestment—related activities,
the eéuilibrium inflow of direct Foreign’investmgnt as well as the
,rate of return realized on the investment will be both higher tééh
their\initiél values. These are depicted in Figure (I11.3), as the ’
initial DD' schedQle is Shifted along the given SS' Scheduie to a new
position DD with its new equilibrium denoted by El. Next, we wilf
turn to investigate empirically the nature of return characteristipé,
distinguished in terms of domestic rate of return.vis-a-vis foreign
rate of returh. This is the topic we discuss in the nextjchapter.
FIGURE (I1I1.3) |

Effects of Increased Feedback on Indigenous Output»~

- = u*

D\
D \
uéJ

S ///// .

K*/t

K/t

-(f'/H) dQ > O | ' iﬂ : (111.13) -
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CHAPTER 1V EMPIRICAL ANALYSIS OF DF1 IN MEAN-VARTANCE MODEL . "

1

IV-1. Hypotheses-Testing of Direct Foreign Investment Vs. Domestic lnvestment

in order to investigate~empirically the nature of differences in'
__Lg;ufn—risk characteristics of direct foreign .investment in &nmpa;f
fison to those of doméstic investment, we have tollected’iﬁformatipn —
on raée of return realized from U.S.‘direct foreign investment and
U.S. domestic investment in manufacturing industries. ' The relevant
data are presented in Table (IV.1). The>feported data cover the
time-period from 1968 to 1982, for which relatively reliable time-
series are‘avairable for the comparative study on rates of return
earned from direct invgstments and their variability. The rate
of return is defined to be, as before, the earnings after income
taxes divided by the mean ofrcurrent and preceding yeér—ehdybook
values of invested assets in all manufaeturingl, including both
durable and ndn—durable goods industries. The definition of the
manufacturing sector we adopted for collecting the data reported in
Table (IV.1) is based on the 1972 Standard Industrial Classification (510).
The distinction between developed countries and developing countries

is made following the criteria adopted by the U.S. Department'of

Commerce, Bureau of Economic Analysis.

The research methodology employed here.is designed to facilitate
a comparatiﬁe study of returns and risk characteristics of U.S. .

direct foreign investment abroad and U.S. domestic investment.

1 Petroleum is combined with manufacturing industry classification.

+
A
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Fidst, in order to probe into the empirical results reported in Table
“(1V.1), based on the traditional mean-variance criterion, we have
devised, specifically, the .following two hypotheses: ) .

|

Hl: U.S. direct foreign investment abroad has been riskier, in
‘terms of a highef variability of its foreign earnings, in com-

. parison to its domestic investment. ; , Lo

H2: There have been positive levels of risk-premium required for
‘ the U.S. direct foreign investment abroad, as evidenced by
higher rates of return'on the foreign investment in’comparison

to those available frbm its domestic investment alone.

—

Ihe above hypotheses were tested individually acainst their

respecﬁive null hypotheses that there were no statistically signifiecant - ———

>
A -

differences between foreign and domestic investment. Therefore,
acceptance of the above hypotheses and rejection of their null hypotheses
vould give  statistical support to the argument that direct foreign

investment tends to be, generally speaking, riskier than a comparable

domestic investment.  Consequently, it requires a positive level of

risk-premium, in the form of a higher expected rate of return from
committing a long-term investment abroad, as: /pompensétibn for the
interhational investor's aversion to the risk associated with takine —
on the foreign venture with more uncertain outcomes. The statistical |
results reported in Table {IV.2) indicate that the null hyﬁothses

can be rejected at less than a 5 % level of significance, Favorihg the
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4 N
+

above-stated alternative hypotheses. In othef,woxds,”it_is;likelyjﬂﬁfgff~

at more than 95 % level of confidence, that difeét foreign invest—
ment isisignificantly riskier than its domestic counterpart, and that'ﬁﬁe‘
hositive level;of ristpremium 1s statistically signifigéﬁt, as évidenced
by significantly higher returns real #zed Frém direét foreigh investment

in combarison to the doméstic rate of return in manufacéuring indus-
triég. As suggested by the hypotheses, foreign investmen£ Qas shown

to be %ar riskier relative to domestic iﬁvestmeﬁt,iﬁ terms of

a significantly higher Qariance of foreign returns (U* = 14:91 for

foreign rates of return and V = 4.25 for domestic rates of return).

As well, thé‘mean of foreign rates of -return was significantlyr

higher at\u*: 14.99, in comparison to the mean domestic rate of

return at p = 12.07. It is alsd worth nofiﬁg that except forn two -

years, 1968 and 1977, direct foreign investment. performed consistently

better than comparable U.S. domestic investment.

In one sense, these resuits are in agreement withbéhdse obtained
by othefs regarding the eviaence on higHe; variance and mean return /
earned by subsidiaries from direct foreign investment. Caves (1971),
for exémple, has argued that l"Finally, the greater risk of foreign 4 %
investment rationalizeé the survey evidence showing_that a SigniTicaﬁt
minority of firms insist on a higher expected rate ofrrekurn before
approving a Foréign-investment prbjéct‘than they would on a bOmparable
‘domestic investment, énd that - those who succeed earn more than their
competitors in the host’country;” It could also .be arguéd, howevér, that
the higher rates of return earned by Foréign'subsidiarieé reflect, to a :

degree, the common practice of transferring implicit rents from

-
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‘the use of trade marks, technical ﬁhew-hoﬁ and the like in the form of
profits raeher than‘serice ehargesz. | This argument. is valid:when”it””“
is .employed to‘compare the rate of return earned by the foreign
subsidiaries of the U'ST firms and tHe rate earned by their local
counterparts.\]'But it is entirely irrelevant for comparing the rate

- of return between those earned by the‘U.S. domestic Firhs aﬁd their
foreign subsidiaries. From a direct comparisdﬁ of the rates of return
between the‘U.é. domestic investment and the U.S. foreign'investmenf,
the higher rate of return eerned.by the foreign subsidiaries| must
reflect the risk—premiem, required by the U.S. firms with
risk—eversion against operating in riskier foreign environment.

This higher rate of retufn, reflecting the positive risk-premium,

must in turn be interpreted to reflect that it has been. ‘:/’

aetualized from lower production costs resulting from more efficient
management fechnique, loﬁer wagerrates, end/or higherrgegzeciation
.allowances available abroad, in comparison with those available at home.

!

In order to differentiate direct foreignlinveetments, distinguished

in terms of those invesfed in developed region and those invested in

develeping»regiony we have presented the data seperately for the two
regions in Table (IV.1). We then tested the above hypatheses against
their‘respecfive null hypothesis of no difference in return and risk
characteristics of U.S. domestic returns in comparison to those of

each region.

2 For example, see Caves (1971),;}Qﬁ314, Footnote (3).1

>
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TABLE (Iv.1) - T I

Growth Rate and Earnings of U.S. Domestic Investment V.S. : ) R —

U,S. Foreign Investment in Manufaéturing-Industires, 1968-1982
k]

yeaT  DOMESTIC AL FOREIGN'  DEVELOPED DEVEL OPING u.s. ToTALZ
DOMESTIC ~ ALL FOREIGN™  DEVELOPED ~  DEVELOPING  U.S. TOTAL”

SRS A SO N A U - N o NS ivke

1968 7.0 12.3 9.8 11.0 9.6, 7.5  21.3 9.7 74 12.1
1969 8.9 11.4 10.0 11.7 10.0 8.9 20.1 9.7 9.0 11.5

1970 5.0 8.9 10.3  11.6  10.9 s.f{; 18.4 . B.6 5.8 9.3
1971 3.4 9.2 10.6 C11.9° 11.0 9.0 20.3 8.6 4.6 9.7
1972 6.4 10.6  10.2 13.3 ¢ 107 10.7 "21.9 8.0 7.0 10.6

1973 8.5 11.6 - 11.2 18.8 4 155 150 - 32.8 3.1 8.9  12.8
1974 5.0 13.9 6.3 19.2  15.5 13.1  5l.4 -19.0 5.6  14.9
1975 6.9 11.1 8.8 14.0 1l.6 10.0  40.7 4.0 7.2  1.6
1976 8.8 139 1.2 166 9.9 11.4 3.2 242 9.3 13,9
1977 7.9 l4.4 4.8 13.3 6.3 10.2  32.4 0.3 7.4 14.2

1978 9.5 14.6 5.7 16.8 6.1 13.6 36.0 7.1 _ 8.8 15.0

1979  10.3 14.7 4.8 24.1  13.0 20.4 4.4 28.2 111 164

1980 10.0 12.7 6.7 19.0  13.9 17.0  28.2 29.6  11.3  13.9

1981 11.5 13.3 10.4  15.2 7.1 12,1 26.6 216 113 136 .
1982 3.7 8.9 . 4.1 10.6 01 8.7  16.5 14.0 3.6 9.2

Source: Economic Report of the President, February . 1984, p.318.

Survey of Current Business, Audhst 1983, p.22, August 1980, p.24.

Note: (1). ALL FOREIGN = DEVELOPED + DEVELOPING.

(2). U.S. TOTAL = DOMESTIC + ALL FOREIGN.
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FIGURE (IV.1) | , . D
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The statieticai resultS'From'cdmpafiﬁg“the”méaﬁivéfiéﬁéé e
L 4
characterlstlcs of the developing region and the U.S. lndlcate,thataa

> as expected thelr respective null hypothesis must be reJected at

e

less than 1% level of 31gn1flcance. The mean forelgn rater of return
B 8

from the developlng reglon is 29. ABm,‘as:Qompared to the U.S. domestic

rate of return of only 12. D7m,.while the yarianeemof the foreign

¢

returns is 106.565_33 compared to tpe-variance of domestic returns

] S A i P

of only 4.25%. These results givé clear indications that

direct -foreign investment - in developing countries is far more
. ‘ ) b
profitable  and at the same time, far riskier than comparable U.S.

-

domestic investments (as far as the investments im manufacturing

industries are concerned.) ™ . ’

»

§

In order to examine whether or not:-earnings from direct

>

foreign investment in developed countries also have been higher and

more unstable, compared to those of U.S. domestic investment, we repeated

L)

the above hypothe51s testlng The statistical result from te%ting H1

indicates that 1ts null hypothe31s regardlng the equality of atabllltles

f

of the earnings must also be reJected at less than 5% level of
significance, in favor ‘'of the alternative hypothesis H1. In;othet.WOﬁds,
‘these statistical results. confirm the traditional argument that direct .

.-
»

“foreign investment generally tends to he riekier, in terms of higher

- - ) : . - .

variability of the foreigp-earnings as compared to domestic earninqs;

- irrespective of whether the\foreigﬁ investMGht takes blaqe;inAdeveloped

or n developing region%]0f~the.worl¢.



“TABLE

(1V.2)
\

’ %TﬁTT?TICAI SUMMARY U.E DOMESTIC INVESTMENT AND U S. DIPECi FOREIbN

N TNVEQTUENT TN MANUF ACTURING TNDUQTRIES, 1968-1982

N
Y

- Q\ ,J - v

Are © Average ) Avefage , y
ree Growth- tvalue ~ Return t-value Variance . F-value _ .
t1.S. Domestic . 152 *; Sem—- 12.07 ————- 4.25 —--—-
Al Foreibn H 9.79'1-'2.1234* 14.99 2.5836% 14.91  3.5082*%
Developed - 2.95 2.0626* 11.76 © -.2°15 12.72 ~2.9929%
'nevelohing - 9.98°7 L7358 29.48  €.4055* 106.56  25.0729*

. ! N t . ,! v )
» U.5. fotal - 7.88 ——-=- {, 12.58 ----- 4.98 ----—-

. - \ ‘

Note: Asterigk denotes statistical significance at 5% level of Type I error.

]
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s Iﬁ the case of direct foreigﬁiinvestmentrin aeQeined édUntfiéé; t
howéver,'we céuld not find aﬁy statistical éVidéhée thaE fﬂ;fgjaﬁé}i N
level of instability Qf Ceturns‘was accompanied by a CD;FQSpOﬂdiﬂgly
yhigher mean value of returns earned by»U;ST Fdrejgn sﬁbsid;aries.
The ngll hypofhesis regafding equality of the rates of return from .
" the devéloped region(andbthe U.S. could not be rejected. In fact,
as Table (1V.1) shows, foréignvreturn earned from investments‘: - ,,,ﬂ;”f
invdeveloped countries was lower than the domestic rate of return,
: Vcontrary‘to earlier claims made by‘othérs.,;fhus, the statistical

evidence'providéd here appears to suggest that international
\xfirms making direct foreign inVestmentsAin developed countriés may
\haye been motivated to’invest abroad, not by the consideration
'acgigving the maximum rate of return, by consideration

of mo}g recently identified féctors, such as market—share.érgument Fof

~_differégf{at¢d products,‘ia£ra—industry investment for monopolistic -~ "~
competitiok, or international diversifica£ion of risks via direct
fofeign pro&ﬁetionB; ™

It 1is clear-From the above enalyses.thatlthe reason the overall

foreign return is higher thaﬁrthe u.s. dpmesticvreturﬁ }s Solely'

due to ;nordinately hjghKBrOFitability of investing 1in developing
countries (29.48%), “in spite of the fact that the rate of return
on investments.in the developed countries (11.76%) was lower than B -

J.S. domestic rate of ‘return (12.07%). As a result, it should not

come as a surprise that the overall U.S. return earned from- : v

zZ .
See also Grubel and Rugman.



ihvestment, including both domestic and foreign investment;'hasi
. also,turhed out to be higher than the U.S. domestic rate—of~re£urh.

Likewise, neither should we be surpriséd to observe that U.S5. foreign

= *

investment has turned out to be riskier, ex. post facto, than U.S.

domestic investment, in terms of the higher variance calculated.

What arrests our attention in the reported results of Table (IV.Z],
* however, is that it would be inappropriate to view direct foreigﬁ S
“investment occuring in the developed region of the world as being driven’

" by the pursuit of maximum return without regard to risk factors

associated with such ﬁoreign investment.  On the other hand, the .

N

reported results indicate that as. far as direct foreign investment

taking place in the developing region 6f the world is concerned, ihey

Al

may have been motivated, for the most part, by retujn—maximizatioH

as the principal objective; Consequently, our next objective is to .

expand the preéent model 6f return-maximization in order to have “the"

3

risk of Foreigniinvéstment explicitly.structured into a return-risk
ffamework. This is one of the tasks we, take up in the second part of" -
this-thésis. Before proceéding'with that task, however, welwill pause
briefly to reexamine the sté@istical'meaning of the qgisntitative risk
or instability surrogate measures émployed in traditional return-risk

. trade-of f analyses. . ;
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1v-2. Reexamination‘of Méaning of Stability and Risk

EY . o - »

 lebster's dictionary defines risk as being "the possibility,of loss
or injury." Verbal definitions, however, are usually not explicit enough

- :
-to allow méa§%fément of the.term Fhus defined, and fherefore do not yield
the%selyes to }enkings and‘comparisons to facilitate rigorous emp;rical,
analyses: ‘Clearly, a quantita£ive‘éurrogateffor riskvié required in
order tg.fééilitéte rigorous analyges._ The ;Urpoéé d? this section

is to reexamine critically its meaning.

fypically, the traditioﬁél”models employed for aﬁalyzing risk
have FoguSedhonérobabilit; distributions of thé'rates of retuirn from -
, investmenzféﬁd measure thé second momént -about the meaﬁ of the
distribution ofuthe randoﬁ variable, i.e., variance, orfsdme variant
thereof,-sUch as sfandara deviation, semideQiation Or semivalance . -
of the rate of return over its probability di;tributipn. All. of tﬁg%e
measures’indicate the extent of dispersion bf thg rate of return over
the entire’pgobability distribution, which are then used as a

guantitative risk surrogate in investment analysis. This approach to = _

guantifying rjsk; horever, is inadequate for the following three reasons.

First, this approach presents us with a theoretical problém arising
from adopting a variant of second moment as the guantitative risk
surrogate - a source of white noise in empirical analysis. Ihe reason

for this probiem is due to the statistical property that variance
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or any other variant of a second moment increases with the absolute - o
magnitude of individual 6béervations of a data set. Thefefore, the |
variénce calculated from a set of large values in gehérai exceeds‘the -
variance obtained from a set of small values. For exampie, if a set
\Qf dats, dgnoted (ul,/uz, —_— iy ?, i§ ;Ealed upwards by a cpnstant
Fa;tgr of k to give (kul, kuz,;———, ki), then werould finduthgt .
- the v;fiance calcul;téd From'thé new data set is incréaséd by a FaCtOF
of kz, i;é;, Var{ku) = kz Var(p). - Since rates of return arevlarger l
-~ for U.S.'direCt foreign,inveétment than those of U.S.'diré&t domestic
investment, as can-be seen in\Table (IV.1) or Table (IV.Z), We would
know, a inori;rthat the va?iancé'calbulated from returns of Foreign
investment abroad typically exceeds the varianée of returrs from:
direct homestic investment. Therefore, a bart of the di%ference'in
the calculated variahce, at_least, can eaéily be exp%ained.
Because of this statistical property, we cannot attribute all of the
djffereméeé in observéd variances to "true" stability,or risk |
‘\hharacteristics ipherent to the factors that accohnt for fundamental
differeﬁces in an économic éense. Iﬁlﬁther words, the portion of

their differences arising from statistical white noise mentioned above

must be quieted~down'before comparing variances and analyzing their

L)
= »

) - o . L1
dif ferences can make sense in an economic <erse-.

y

J“It is because of this reason that Arrow (1965) employed the notion of
a8 pure uncertainty-increasing spread, represented by a multiplicative
shift of a random variable's distribution about a non-negative center,
for analyzing the demand for risky assets. See chapter 3.
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Second, the traditional épproach‘of représenting}variance»as a

Y

- quantitative surrogate for a stability or risk $ndex gives
nonsensﬁcal statistical results in empirical analyses. This is beé@ﬁée,
as .explained above, a data set with larger values tends to have a larger

mean value associated with it.and at the same time, a larger variance

'than those calculated from the data sets with smaller values of

observationé. In othef‘words, varianpe increases with meéh’valuerof
returns so that they-become positively_correlated'in the traditiqnal
mean-variance traae—off. Since we know frdm eaflier chapters that
direct foreign inyes£hent re;ﬁonds poéitivély to changes in rate‘off
return inter{temporally_as well as intey—spatial]y,'thié result combined‘
‘with the positive’correlation between rate of return and variance

in turn implies that investment would increase when there occur increhehts .
to instability and/or risk, fepresentéd by increases of»variance of

returns, regardless of whether ex ante or ex post daté'ﬁﬁ;réturns are T
used. Copsequently; if we CO&pared the grbwéh rate of direéf
%oreign investment to the patterh of instability or risk, as measured
by variance, then we would find that they areApositively corrélated,’
Contrary‘to what we' would expect intuitively froh our understanding

of the common notion of instability or risk and ‘their effects on di;ecf
foréign investment. For example, the corfelation coefficient between
mean rates of retdrn‘Frém direct foreign investment in various éountries

and their variances is a pogitive value (r:,935alx/*BUt'£Hé cafrelg§}on

coefficient between mean growth rates of direct foreign investment

*
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and variance of returns from individual countries is also a positive

value (r:.6666). The two facts together would imply inéé?fééflygihat
direct foreign investment:responds positively to increases of‘inétability
of rislg, rather then to their decreases as we might expeét. No doubt,
this result is nonsensical, but it nonetheless shouid not surbrise us

~

since we knew, a priori, that foreign investment-and the variance

of returns are bound to become positively‘correlatéd on pufély”thebreticai*f”"*’*
grounds to the extent that mean returns and their variances tend to move
togéther in the same direction as argued in tWe preceding paragraph.

Obviously, this is a serious. problem that requires. a close reexamination

before the calculated variance figures can be employed as a quantitative:

¥

risk surrogate in empirical analyses. We will return to this discussion

\

in the next section. ‘ o ' - .

\

Third,‘at a more practical level;the problem has to do with

interpreting the~quantitative‘Surrogate, when 1t is fepresented

by calculated variances of returns, to measure the extent of instability

or ri§k associatedeith direct Foreiga investment. 'This problem

arisés because the traditional methodrof denoting variance 0; any of

its variant to indicate the degree éf instability ‘or risk éttaéhés a
samelvalue and:a saﬁg—?aﬁgfﬁgvto a sémple\distribution of random returns
from a particular investment, which is determined_irrespecf&vel

of the sample distribu£ion's relative position in comparison ta the

true population distribution of all returns from all direct foreign

investment abroad.  Thus, so long as two sample distributions of returns

’

——— v
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from two different Foreigh countries have equal variances, fhey

"ére consideréd'to be‘equally risky. iThia w;ll bg thé ;aséwhgén we use
the simple variance measures, even thodéh a saﬁpleldatééef oﬁrreturns from
a parkiculaf Fo:eign\éountry‘might‘be distfibuted strictly in the lower
halflof the entire distripution of all ret&fns, while th% sample daté

set of returns from anothervforeign couhtry might lievéntirely in the

upper half of the population distribution of all returns, so that the~ B
two mean values obtained from the two separate samples differ siénifiéantly.
for example,'the variance»célculated from returns earned by UQSJ'

inveétmeat in Canada is approximately ecual to that of returns realized

—

Ff;% u.S. inveétment.in Ireland (V=3.22 from Canada and V=3.36 from
Ireland). However, tﬁe rate of return eerned from U.Si opéfations
in Cahada has been lowgr than the rate of retufn earned from U.S.
operations in Ireland in every year for which data are available.

"Moreover, the higheét rate of return earned by U.S. firms' Canadian .

operétions in their bestryear (p* = 13.8 in 1979) is in fact smaller

than the lowest rate of return earned by Irish operations of u.s.

subsidiaries in their worsf year (U*,: 19.0 in 1980). ‘ Aé a matter of

fact, Ireland has been one of the most pfofitable and at the same time,

one 0F~£he,least risky places in the world as far as the variance of

‘

~

»

earnings realized on the U.S. DF I is concerned. For this reason, it
would be absurd, if not erronéous, to assert on the basis of the
traditional variance criterion alone that direct foreign invéétmenf
in Canada and freland are equally risky, just because their-respeétive

variances calculated happen to be the same. Yet, when we use the tradi-

[
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tional approsch of quahtiFying'riskfstrietlyiin terms of-the calculated—————

.

variances, this is what we ar&“led to believe.
NS = als 20 : }
|

4

1n-recé§nition of the inadaquacy associated.with using variances
as the qﬁantitafive surrogate for risk, théréfore;fMarkowitz reformulated
it using only disappointingvoﬁtcomes iﬁ thg left tail ofla probability
disEributionvof returns in order to form a quantifative risk surrogate
Which he callea-the semivariance. Since the semivariance is calculated
only with disappointingly low returns, while ignoring- high Peturns,r
it could be ihterpreged‘ as a measure of risk, reflecting unexpected
financial losses for a firm undertaking'risky foreign ventures in an
uncertain environé%nt.l However,‘a moment 's reflection will reveal that
the semigariance‘criterion for quantifying and comparing risks still
suffers from the afore-mentioned three problemé we encountered
in conjunction with'using the second mﬁheht aé a fisk surrogate. Moreover,
the semivariance is an inefficient statistic for measuring risk,i£;ﬁzgé
extent that it" now wastes information available from the right tail of the
probability distribution oé random returns, This discussion concerning
the semivariance as a possible measure of risk will not>be carriéd
further since it is clear thaﬁ the Peco%d moment or any of
its variant, including. the semivé}iénce,’shbuld bg left alone to measﬁre_
only the extent of dispersion or variébility of a random variable about
the mean over ité entire‘pfobébility‘distribution; which it was originally
intended to meaéure, Neveftheless, the line of argument enunciated in N
this section beHoves us toladopt some other measure-that is better suited
to éapture the notion of risk.

~



-81-

In order to formulate the concept of a duantitative risk surrogate in

‘ t?e context of,dirécfrfbreign investment, howéver,rwéuheed 3 ébécifiéimbdei
uader uncertainty, formulated in £érms of porffoliosﬂof production facilities,
for much of the attraction of foreign investment comes ffom the fact tha?
its earnihgs are less than perfectly correlated with domestic earﬁings.

This 1in turn reqUires that stochastic exchange rate flﬁctuations be
‘explicitly incorporated into such a stochastic‘model, for it‘will be
gﬂrfg/)demonstrated_empiricaliy.as wéll as thééretically.in the following chapters
N £hat exchange raté fluctuations play the‘key role in foreign feturn
'K\ performance, qnd that foreign earning va}iations are ekplained, fof
e -~ the most part, by exéhange rate variations. AHowever, these Laské’will
* take us far beydﬁd the scope of our discussions intended for»thié chapter,
and therefore will be  taken up in later chapters for thorough treathent}‘
In the meaﬁtime, there exists a legitimate sense in which variance of
earnings can be .represented as a quantitafiue surrogate forgétabilityt,w;,g,qgg,
‘Aside from the eichange rate effect on calculated vagiEEEE? of foreign -
earrfings, we must still contend with the problem arising from statis-
tical white noise we pointed out in our first criticism before we can

[ .
safely employ the variance measures as our instability surrogate. This:

is the topic we proceed to follow up in the next section.
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IV-3. Ouentitative Stability Surrogate Redefined -~

Fl

<

Before We can use the simplé vafiance’measure as a quantitative
surrogate‘to represent stability or insfability of ‘returns, phe'FirSL
two problems discussed in the preceding section stiil must be dealt with.
This can be éccomplished by calculating the éofcalledvmean«preserying
variance by centering all samble‘diétributions at a common reference =
, J—
point in order to take out scale effects from varioué sample data
sets, and hence f;om their calculdted mean values and variancgs-,
The mean-preserving variances, denoted by the symbol V', are calculated
by firsf, dividing each observation of a given data set by a constant
scale factor k, which is the mean value of the data ‘set divided by a
particular reference value selected for centering aIIISample distributions,
and thenaby taking the Qariance of the gcale—adjusfed observations of
the data set aréund the Common‘refepgpqgrboint, whiéh we denote by the

symbol p,. In other words, we define the mean-preserving variance V'

with respect to the common reference point p, to be as follows:

W
o £
vtos D (k- Hy) (IV.1)
t=1
_ (Tj' o 2 . N
T (k- ¥/ /(1 - 1)
t=1 '
= VK2,

% . I

mhere k = % /u,- .

]

1 See Arrow (1965), page 106 for a theoretical discussion of a pure
increase, in uncertainty. See also Sandmo (1971) for its application

in stochastic models.
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For example, if.we observe a data set X = (l,Z;BJWandﬁagoLhexgdaiagm

'set Y = (2,4,6), .then the variance increases from VX =1toV =4

y =

Just because the observgzions in Y are increased from theidata set

X by_; constant Scale‘FactbrerVZ; TakingAtHé scale factor out of thé
data set Y,Ahowever, wouid'pfeéefve the ;nitial mean valué‘at 2 -and
“leave the mean—preserv;ng variance unchanged frﬁm the ijnitial value 7
of 1. On the other hand, suppese'that we have two daté sets,

X = (1,2:3) and Y = (3,4,5). Initially, the set x_has<a: - 2 and | -
Vo= l,‘while the set Y‘has ﬁ; = 4 and‘vy =1, éo that they would '
have been considered eaually unstable or risky, i.e., VX = Uy’

according to the traditional variénce critérion; However, taking

the scale. factor k = ;;/HD = 2 with p, = ﬁz but of the data set Y

would indicate that,the'mqén—preserving variance decpeases-from the

initial value of Uy =1 tonv; = 1/4, Fhat is, V; = V;/kz, aﬁd the two,

sample mean values are préserved é@ 2, that is, ﬁ: = ﬁ* = 2. The

above examples make it clear that the mean—preservihg variances are what

we must work with in oraer to quantify properly stability levels of

random returns. This is because simple variance measures are not iﬁdepenj

dent of their respective means of individual samples, hence engendering

the statistical white noise mentioned in the preceding section.

Following the procedure suggested above in order to obtain a proper
surrogate measure representing the stability of refurns, we calculated

the mean-preserving variances with respect to a constant reference

point represented by the U.S. mean rate of return from Table (IV.1)..
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The relevant results FollOWing the recelculation are repoﬁted in Table k

e = e

(IV:3). To see if .there are any significant diffepences in the recal—
culated stability patterns, adjucted for the common referen e point, of

U.S. domestic returns and foreign,returns, we tested again the first

3

hypothesis Hl1 ofrsection (IV-1) using mean-preserving variances. ' .

, s : -
In consequence of taking .the mean—preServing transfermationrof tne

»

data provided in Table (IV.2), we can notice~three things right away -
. about the statistical results reported in Table CIV.B): F1rst+lthe~mean-

preserving variance of overall foreign returni'is reduced toionly~
9.67, as compared to the initial value of °14.99 before the transformation,

r

’

representing a 35 % reduction in the measure of instability.

~ - ’ '
As a result, we can no longer reject at the 5% level of statistical

significance that U.S. domestic returns and foreign returns are

the same with respect to thevstability enaracteristics of their earnings °
pattern (if the mean-preserving variance is employed as our quantitative _
surrogate representing the degrees of instability in the earninds‘pattern.)-
That is,rstatistically’speaking, we cannot conclude thatvreturns fromr.

U.S. direct foreign investment.abroad are significantly morelunstable

than those of U.S. domestic investment. Itxremains ture, h0wever, that
the calculated_varianeelfrom the Foreignfreturns is still highsr ih.combaé
rison to the variance of the U.S. domestic returns, even after havinéﬁtaken '
the mean—breserving transfermationCEF the foreign returns initially obser-
ved. Seéondly, the adjusted variance of foreign returns, in the case

of direct foreign investment in developed countries, however, has'increas- .

ed from the initial value of 12.72 for its simple variance measure, i.e., ’4f
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[
unadjusted for the common reference point, to 13.4 for the mean-preserving.
variance. Thérefore, we can reject, as before, the null hypothesis of ‘
no difference in the iﬁstability of the returns between the U.é. domestic
investmentland Foreign~investment iﬁ the developed region of the world,

in favor qf accepting the alternativeéhypotheéis that the earninés " fﬂ
performance of U.S. direct foreign investment is indeed more unstable as,

a
a

compared to its domestic Cdunterpart. Thirdly, in the case of foreign

returns realized f;om U.S. foreign fnyq&tment in devgloping‘cduqir - )
tries, on the other hand, the calculated valpe’For the quantitéiivq
_instability surrogate has decrea;ed dramatically, following the trans-
formation of the foreian returnslobserved, from ité initialivdlqg of }
106.56 down to only 17.86. Buﬁ'it remains Still far above the variance -
of U.S. domestic retufns so that the null hyp;thesys of nodiflference

in the instability measures between the U.S. domestic investment

performance and the foreign investment performénce<ggykhﬁﬁi§aée Wuét.be
rejéctéd. Consequently, we accept the hypothesis that foreign r;turnﬁT \
from the developing countries tend te be more unstable than
domestic retufns, albeit not neafly‘as unstable aé the sim6193
variance approéch to quantifying the instabilftyAsurroqate mould have
us to believe. |

Our next objective is to formulate the concept of risk in the context
of direct foreign in;estme%t. To the'exteni thét.direct.foreign inveét—
. ment involves production activities, hohever, we will require a model of
production under_uncerfainty. Furthermore, we will need to_incwrporate
explicitly stochastic exchange rate fluctgatiQQA into such a model. 'F0r

~

these purposes, we will turn to next chapter.
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CHAPTER V. A STOCHASTIC MODEL OF .DIRECT FOREIGN INVESTMENT ~— =

V-1. FactorfPrice-Equalizatidn and Role of Risk in Foreign Investment

- R

In our discussion of direct foreign investment so far, we have not .

“explicitly incorporated into our analysis either the risk associated

o L L . : .
with direct foreign kaestment or risk-aversion in’ the decision

»maker's utility function facing the prospect ofwunéertain'ratés of

rétu:n oh"tzcipvdiréct foreign iqyestmeng},/faus,'unaer the éssuﬁption'
. ) .

that international 1investors arqjconcérjed about’ maximizing the

rate of return on their investmaht,fthekaecision to invest abfoad‘wa§

relatively straightforward: a U.S. firm invests in South Korea if
v

direct foreign investment yiélds a higher expected rate of return

—

arterradjusting for technological'changes and expected forward excﬁange

rate changes. In thebtraditional explanation bf the Heckscher-0Ohlin

model, the causes of these differences in rates of return were considered

‘to arise from differences in relative factor endowmentgrahd,factor

B

oo ¥ —

.o Wk casag Py @ , 0.0 » . : . . - : .. . .. '
n;£§$ﬁpqi;whibh‘pefSLstninathe;ppesence.of impediments to ‘international .
TS . AR R T R

.mdsilityﬂor°bOhﬁﬁditieseor faétorsl. Under the further aééQmpti0n of

perfect mobility of capital through the adjustmeﬁt procéss of direct
foreign investment di'scussed in preceding chapters, thé)traditional

theory of motives behind direct foreign investment thus could explain

-

why international firms make direct foreign investment in host countries .

L See Jones (1956).
?
© See Mundell (1957).
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Extending this llne of reasonlng in 'a nen- stochastlc Frameworkj
8
A
Mundell (1957) suggested the h/pqﬁﬁe81s that "1t is equally true thatj
- R Ca—

perfect mobiiity oF‘Factors results. in Factor-prlce equalization and;'
even when cbmmodity movements cannot take pfade; gn'a tendency- toward
commodity-price equali;ation." However, this\hqids under: a sef of . »7 ,
stringent essumptione,‘applicable_to the case ofkcertéinty,situeﬁi§é§rl,

. ~only, and a straightforward extension of the Factor Price Equalization
. N

Theorem to the case of direct foreign investmegnt under uncertalmty )q

we
&&ki}%/r

not possible. Even if 1nternat10nal flow of capltal were perfergéw?
o -7 \_4

iy .

mobile, the presence of uncertainty 1nvarlably results 1n unetjuadi zed
factor- prlces internationally, including returns to capltal ‘E@;eueﬁf ”
of greater rlsks intrinsic 1in Forelgn 1nuestment related d(tJVItJP‘

Typlcally, international investors must Face many types of,rlsgérgn; S

connection with their foreign investment. Profits from fBrefgn invesf-
B T e &
: SR

meﬁtkmay decline’beceuserof Cyelieal economic disturbances, poor manage-
ment,-gevernment regulations, and so'Forfht éucﬁrchanges in profits | -
are ultimately reflected in lower returns earned froh foreign investment
and reduced capital value of‘fheir Foreige assets. In the extfeme,
every intermational investor Faces,the eisk‘that an investnmpt abroad

| fnay become worth next to:nothing as a result of bankruptcy, war, or
out;ight confiscation by hostile hostegovernments; ‘To confound the
matter, many developing countries leek, in many instances, whet-most
developed countries regard as basic commerciel laws that govern domestic
and international businese,,including direct foreigﬁ investment. It is
not unusual to find many international Firms operating ender poorly deve-

>
loped bodies of labor law, patent law, joint-venture law, etc.

When they do exist. often there are no regulations implementing them.



S

- are bound to become exacerbated ‘and magnified -due to poorly developed

f y‘ VV : ~89-

Many foreign corporations 1nvesting in South Korea, For example,

have complained that they have been subJected to nem/znd conflicting

interpretations regardrng these laws by -local authorities}, This would

f

make many foreign firms hesitant to invest'for—a long-term commitment
in developing countries even if there exists a potential for large

profits from such investments. Under these circumstances, Foreign
investment in-developing countrieéxmay involve to a large extent an
. e ‘ .

~act of faith, other than purely economic decision. In the case of

foreign investment in developing countries, many ofvtheSe risks

market 1nadequate legal structure, extensive involvement of host

government,‘political instability, and Fluctuations in foreign exchange

rates. These considerations rationalize the argument that 1nﬁernatiooaiwhu

1nvestors requ1re a highér rate of return from dlrect foreign 1nvestMen.

than they would from a comparable domestlc investment, earning a hiﬁher

- return than either counterparts in their domestic market or locai//‘\ o

L

competitors intthe foreign market. In consequence, it is hrﬁhly unliQely

- that international mobility of factors. even when they are berfectly mosile,

results in internationally equalized returns to factors of productions,

including, in particular, internationally‘equalized returns to capital.

P . Al

To the extent that foreign production costs are‘lower, or that
the implicit rents internaiized from the use of trade marks, superior
technical know-how, and the like manifest themselves in a higher'
expected rate.of return which can be earned from foreign investment,

we can reasonably eipect the foreign rate of return to be generally

5 Elimination of this type of risk caused by sporatic policy shifts of
an LDC would likely result in attracting more DFI than actually
observed in many instances by enhancing stable environment for DFI. .
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v ‘ .
higher'than the domestic rate. But even if these implicit rents -

are properly included as a parfjof production costs reflecting their =
service charges, and even after the rents are eventually EOmpeted

away, we would still expect rates of return earned from foreign

—

investments to be higher as ldng as Ehefe remain higher levels of risks
réiated to the Foreign operations, énd ihvéétors reveai risk-aversion
in their utility\functiod. For these reasons, neither the Paretian
.effiéiency results ofvthe Heckscher-0hlin model regarding

internationally \équalized~marginal products of capital nor the

-

Mundellian argumeht for factor-price eqdalization through berfect.
mobility of Eapital can-be assumed to-hold for a firm opefating-in
uncertaih foreign‘markets. Ingtéad, one would expéct that internatiénal
‘investofs dobrequife, a priori, a highef expectéd féturn on awdirect
Aforgign investment project than‘théy would on a comparéble domestic

investment,; and that on the average, they do earn a higher rate of

return on capital invested in the host coUntry than on their domestic

capital or what their local competitors. in the host country could obtain®.

Thus, while it may be possible in a theoretical mode under’ certainty
outcomes that we could achieve integnationally equalized factor-prices
and hence, internationally equalized marginal products of capital, it is

not probabletin a world of un?:?taggty bécause of the intrinsicaliy'higher
. o :

: ' . . ® . : -
levels of risks associated with fereign investmggnt.  These of course aré
. - . ‘e ! . :

g

hypotheses that require detailed Ehéoréﬁgi§4‘analyses in -a stochastic

- ‘ . b - . 3 -
framework under the presence of uncertalnéﬁ as well as empirical - -validation

thereof. ' _ - ‘ . <

0

v

/

4‘See Caves¥(197l) . g :
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In the world of uncertainty, therefore, the thgorétical model

we have cohstructed for the‘c}assical~theory of intérnational capital
movements  }s ina?equate as well, to the extéht that it cOnsid;is,
ultimate y,'pategvdf return alone.as the detérminant of direct‘foreign
investment, wﬁiie at thetsame time ignbring(ﬁhé greafer risKg'aésq?iated
wi£h sucH inyestment abrOQd. InAparticular, tﬁepclassical théofy )

in itS'basiclform cénnot expléin the real world'phénomendn of simul-A
taneous direct:investments taking place bétween-two countries, such'

. as turopean DFI in the United Statés and U.S. DFI in Europe, for exémple.
By employihg thelmodels of portfolio balance déveloped by‘Markowiti'
(1952) and Tobin (1958), however, Grubel (1968) has come up with

an innovative approach to expléin lonéQterm asset holding abrbads. L
He has arqued that an efficient frontier of an intérnationallyv
diversified pbrtfélio in;the return-risk:spécé—is like;x,io permit
“investors to attain a higher ievel of welfare than the‘poftfoiio that

"

includes domestic investments only. This welfare gain has,éome about .
since at a given rate of rétdrn expected from investment, véria-'
'tiong in the return performances caﬁ'be reduced at the margin by
including foreign investments than-is possible without the foreign
invest&gﬁtgéigcluded in the portfolio. The empirical evidencé
provided iﬁ the Grubel's study implies évailability of substantial
benefits'from internationally diversifying investments. it is
clear that risk reduction subsequent to portfolio‘diversifiCation,
represeﬁts the source of aﬁ éntirely new kind of world welfare gain

A , | f’ﬁi\‘

. that had not been considered in traditional arguments. oo —

4

> See Grubel (1968)

-



Although the portfolio model of international diversification
‘was devéloped, originally, in order to explainvholding of foreign
financial assets, it can be used touexp[ain international movements

7 of phyaicalvcapital assets as well. Employing}this model, Rugman _
(1976) has shown that stability of overall earnings realized fram

all operations ‘is an ancrea51ng function of a firm's direct forelgn
‘investment -as—a pronartion of its totalé. Such greater Stablllt;vbb\
‘earnings for the internationally diversified firm, according ‘to Hugman,‘
is attributabde not anlv to different phasing ofrcyclical,denand‘
variation, which could 81mply be taken advantage of by direct exports
rather than by dlrect forelgn 1nvestment but is attributable also

to the,existence of imperfectly synchronized cyclical'varlatlons of;f_aa
proauction conaitions in;diFferent-countrias. L4 Tha fi:m then can take»
advantage/of fisk{reductionbby interna£ionally diversifying production
activib;gs through direct foreign investment, praaided that the

fluctuations of these economies are less than perfectly correlated.

In consequence, the international diversification of a firm!

<

opefations leads téﬂiniernational production'activit'rs, tantamount to
-acquisition of‘multfiplanta by a firm operating undaiizncartainty that

has its production facilities extended beyand its national boundary.

6 Rugman demonstrates that the multinational f;rm en joys the advantage
of less risk in its profits, in addition to maximizing its overall "
level of profits. Specifically, stability of earnings through time
is shown to be an increasing function of the ratio of foreign to total
operations. Although foreign operations are used instead of direct
foreign investment due to data limitations, 1t is clearly direct

- foreign investment which he had in mind for his analysis.
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" This in turn suggests that managers of multlnatlonal corporatlons
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&

~can succeed in reduc1ng overall risk by proper dlver81f1cat10n of

all of their direct 1nve§tments, 1nclud1ng foreign investments,

through extending their production activities globally, without at

-

the same tlme sacrlflclng necessarlly the overall level of earnlngs.
4

Cl“hrly, thlS argument pr0v1des us a valld line of argument that

give rise to a motive for 1nvest1ng abroad under;uncertalnty, which

differs conceptually from the traditional argumenﬁs7. In the next

Asection,.we will therefore proceed te construct a theoretical,model

>

4 .

of a multi-plant firm under uncertainty, that is motivated to invest

abroad following the line of reasoning provided in this'section.

]

7

Helleiner (1973) has employed return and risk considerations as the’
theoretical foundation for explaining traditional motives for. invest- i;
ing abroad by multinational manufacturing firms.  Thus, he has p e
arguedvthat "While one must be cautious of attributing complete -
'rationality' to the decision making of the multinational manufac-

turing firm, upon which the internatiomalisation of productlon depends,

it is safe to assume that its™investment plans and sourcing strategles

are based primarily upon expectations of return and risk factors.'

See page 35 through 40 for these arguments by Helleiner. In contrast,
"Kindleberger (1969), Johnson (1970); and Caves (1971) have argued that

the motivation of direct foreign investment at the firm level is due to -

an international market imperfection. It must be noted, however, that

all of these arguments are developed heuristically, without spec1fy1ng

their theoretical models explicitly.



=94~ ' ' "\\

VQZ. A Stochastic‘Model of an Internationalised Multi-Plant Firm

In,order'to explain intéfnationally‘unequaiized factorfretufns‘to
capital, the residgal difference between re£0rns earned by a For;}gn
subsidiary and itsfdomestic.couﬁterpart.must be analyzed not withiﬁ
the ceftainty modei‘of ;éte of retufh maximization but by relaxiﬁg
the assumption of perfect certainty conditionsi which undérlie: the ,
traditionai argumenté’derived‘from the Heékscher-Dhlin framéWork.‘ |
In that,sense,*"huchrof the model to be developed 1in this‘section can
be‘regardéq as a direct extension of the traditional model to é stochastic
framework as well as an extrapolation of Professor Grube]'s resultsJ
established in internafionally diversified portfolio of finaﬁcial
assets to the case of'inférnationally‘diversifiedxpfoducfion Via direct
: foreign investment. Howeyer, my arguments will follow éIoselx

~ the traditional model of a multi-plant firm in the context of a global

operation under an uncertain foreign production milieu.

. & ]
x -
&

~" For this purpose, consider first an international firm which produces

a single product line and sells'its oﬁtput in the world .market, but

.'producing‘in’two separate plénts, one andvthe other foreign,
bothioﬁerating in a riskless envirénment. Its profit_is simply the
difference between its total revenue and its total proéuction costs
forvbotﬁ p{énts. Undér this situatioh; ?areto’s production efficiency
conditions require that the marginal‘cost in each plant be qual to
the marginal .revenue of the output és a whole. Furthermore, it is.

also necessary that the marginal revenue product of an input must be

l\See Grubel (1966).
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the same as:the input's\marginal factor cost in eachvplant in order
to achieve the efficiency condition for production.

Howéver, wesawill show that the abové results must be abandoned -

once we recognize that anvinternational§£irm'must operate i;”%0re
_unéertain environment abrbadifﬁan in itsidomestic production activities.
lhere are a number of wgyéionelcéﬁ take in order to stdchééticize

tHe tréditional multi;plant mddel. “Since we are concernéd with the
‘~inna£e riék present in‘direct fdreign investment-related activities;
cwe will chooserto.infroduce uncertainty, rep}esented by a random
‘'variable €%, via foreign production cohditions rather fhaﬁ Vié demand
conditionsz. “Consequently, international firms are assumed to know
world demand coﬁditionsbfécing Lﬁeir products with certainty, just

as in the traditional model, the only.difference being that the firm's |

FOIeign production function~eentains the random variable e* over which

the internmational firm has no control.

ke make no attempt in fhis thesié‘to distinguish the situaﬁiéns
characterized by risk (known probabilities) and those characterized
by uncertainﬁy (unknown probabilities). - These\two.will be used
interbhanqeably. It is sufficient to assume that the decision maker
under stochastic situations is able to assigh probabilities to different

outcomes. and that he can act upon them consistently in one way orjanother;

The intermational firms are thus assumed to maximize the expectation of

utilities of stochastic profits:

For stochastic models under demand uncertainty, ‘'see Baron (1970),
Sandmo (1971), and Leland (1972)
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where (V 1 )

E = the expectation operator of investor i.

"=

ui = the strictly concave utility function with ui > Ouéhd;u; < 0. \
AN

Rij(QJ) = the jth domest%c‘revenué fgnctiqn expressed ?n U.S. abilgii. | »

R;J(QE) = the jth.foreign revenue function expressed ih U.S. dollars.Q\fx\§;:5z//
'«*Cij(Qj) = the jth domestic cost function.ekpressed in U.S. dollars.

C;j<63) = the jth foreign cost function expressed in U.S. dollars.

*Qj = f(KJ, Lj),‘pepfesenting jth domestic prodUctioh function.

Q§ = h(K?, Lj, %), ré;fesenting.jth foreign production function.

P(E*) = the subjective probability denéity function. \\\\\\

S,

Assume that initially all foreign éxchangé rates are perfectly stable
such that all figures are free of exchange rate fluctuations.. We can
differentiate the expected ufility function in the above ;ﬁngigg\(V.l)

with respéct to capital, and evaluate at the optimum to obtain the

following Paretian efficiency -conditions under uncertainty?

A

d[Eui(%>]/dKJ - E[ui(%) (mj— )] = 0. <y;2)
'd[Eui<%o]/dK3 = E[ui(%z (53- r)] = 0. (V.3)
where

ui(ﬁ) = dgﬁ%)/d%} represehting the marginal utility of investor i. L

mn.

1]

dR/dKJ, representing the jth domestic marginal revenue -product of K.

A~
. m*
J

r = the marginal factor cost of capital.

dﬁ*/dKE, fepresenting the jth foreign marginql'revenue product of K*.

oLv
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. Noting that the expected value of the product of tw0'terﬁ% is~€qui— '

fvalent to the product of their expected values plus the1r covariance,

equation (V. 2) and (V. 3) can also be written as follows-

-

(m, -rt)=0. S (v.4)

TEGRe - ) - Covlul (), (7 - D VEUED) o W)

Condition (V.4) states, as in the cettainty case, that the uargihal
revenue pndduct of domestic capital is equal to the marginal factor
cost 0F»capital, and there is nothing new about the resultj. However,
Condition (V.5) spows the stochastic analog for capital assets
that have been invested abroad through direct foreignm investment.
Thus, if the utility function of the investor reveals diminishing *
marginal utility, then at any‘given level of output, ui(%) and (ﬁé : r)
are inversely related since a higher protit resulting from a highet
marginal revenue prcduct will lower thellhyestor‘s marginal utility¢
Therefore, their covariance.is negative, ahd the ccvariancelterm 0fy~

' i
the equation (V.5) as a whole results in yié&ding a positive value

from noting that Eu (¥) is always positive by assumptlon Consequently,
< _

" the equation (V.5) must also have positive values. In-other words,

the risk-averse investor requires that the expected marginal Tevenue
product of the capital anested abroad be greater than the marginal

factor coet;of capital, thereby rejecting the traditional efficiency

condition, which requires equality between the two at the optimuma.

T.

3
This condition is 1mposed for the purpose of expediting theoretlcal
~ expositions only. The core substance of ensuing arguments, however,

+, 1s not altered by relax1n% the certainty assumption hereof.
1

For a similar, see Baron 970).

|



-98-

Lt'should be-noted that_the above result holds also in cases”
where both plants‘efe‘oeerating under uncertainty,.as losg as
foreign investment is deemed to be riskier.  The extent to Which
the marginaf revenue product associated with foreign operation/hdst

exceed the cestgof capital in equilig;ium, however, depends on the

extent of investors' risk~aversion and the corresponding risk-premium

to compensate for theereduced utility level from operating abroad.

For thlS dlSCUSSlDﬂ, we need to’ 1ntr0duce/EXpllcltly into- our model
the risk associated W1th the foreigp estment.

. ) o X

k To the contrary, Mayer (1976) claims that the content of the Factor-
Price Equilization theorem, as well as Rybgzynski, Stolper-Samuelson
and Reciprocity theorems under certainty situatioms, can be carried
over to uncertézﬁty models in a straightforward manner. It is alleged

- that the QHly/modification required for the difference between the

certainty-anﬂ uncertainty model is having to replace certainty commodity
price in the former model with expected price in the latter. Thus, =

. he ‘asserts that "My findings ars very straightforward and extremely

comforting. -~ Subject to one small modification, the introduction of
price uncertainty.does not destroy the validity of any of the aboue-
stated theorems and relations. The modification consists of replac1ng
the words 'change in price' in the certainty model with -the words 'change
in expected price, with higher central moments constant' in the uncertainty
model The claim that these theorems can conveniently be extended to

“the uncertalnty case is quite surprising 81nce we explicitly introduced

risk-averse bahavior on the part of firms. No matter how striking

these: assertions may be, however, they are devoid of any theoretical
substance, once we dig. beneath the surface of such a set of statements.
This is because -the above-stated assertions. are cruicially depagdent

on the extremely stringent restrictions that firms in a given industry _
have, in addition to the usual assumptions specified for such models,
identical probability beliefs in both countries and identical utility
functions, as well as identical levels of uncertainty in both countriegs.

In this situation, there remains-clearly no salient feature that can e
distinguish a forelgn operatlon from a domestic operation for all practical

purposes.
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'vgﬁz ﬂJheory of Rlsk Premium in: Direct Forelgn InVLstmeht

&+ 5;
e ' . ‘ - _ , o

as=¥ {fr . L - _ . i R
The purposé of.this section .is to show a way in which risk-premium

enter;vintorour model of-direct foreign”investméht’and‘to reiate the

effect of its preéence tb the resul;s'of the breceding section. . For
‘this" purpose, we will descrlbe rlsk -aversion as unw1lllngness to engage
Jn‘fair gambles with the brOSpect‘of‘winning or losihg an amount with
equal prog?bilify. We also employ the Arrow-Pratt's defiﬁitioh of
risk—premiuml. “In the centext of direct foreign,investment anal}sis,
“however, the total risk—prem{:m connected to foreign ihvesfment must

be the amount by which expecteﬁ profit must be_increased from an initiél‘
certainty;equivaleht profit and still leave the‘invesfor's expected utility
of stochastic profits at the same level as tﬁe initial gtilify level
échieved from the,smaller certainty-equivalent profif. vDenotingi

total rlsk -premium by Z and the certalnty equ1valent profit: by To> it
follows that E7 must equal (Fo + Z) such that Eui(ﬂ) is equal tOVUi(Wo);
Put another way, the risk—bremium is the difference between,expééted

profit and certainty-equivalent perit such that investors are indifferent

bq;wseq\g?certain profit and initial certainty-equivalent profit:

e ~
- s

Z = E7 -1, such that Eui(%) = ui(ﬁo), that is, Eui(%) = ui(Eﬁ:_ 7).
(V.6)

The positive amount a risk-averse investor requires as the risk-premium
for investing abroad for uncertain profitg- is shown diagrammatically

‘as the horizontal distance between w, and E7 in Figure‘(v.l)%

! See Arrow (1965) and Pratt (1964).
2 The author is grateful to Professor Cheng for the dlagram and other
helpful suggestlons ON NUMerous occasions.
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FIGURE (V.1)
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In order to demonstrate how the stochastic efficiency,qonditibn
(V.5) is affected by the presence of‘risk—premium, we'differgntiate

®

the above equation (V.6) with repect tdlKj and evaluatevat‘the'optimum: '
u! () [E(%j - ) - dZ/dKj] = 0. P —~{V.7)

Since marjinal‘utility>is assumed to be always positive for %: > 0,

1t can be dropped from the above equation and rewritten as follows:

F(m* - r) = dZ/dK=*. - - ‘ , ;;P -~ (V.8)
J ) J | ¥ o . ]

’

It is clear that the equation (V.8) should be equivalent to the equili-

brium condition (V.5), implying that in equilibrium, we must have
- Covlu!(x), (Hj - 1) 1/Eu (1) = dz/dkx. - (V.9)

Consequently, the above equation (V.9) shows us that® the covariance

term we dérived for production efficiency in equation (V.9) is
nbthing th the increa§e of riSk—premium demanded in rekufn for pro-
viding additional foreignﬂinvéstmengfatnthe margin. fSinée we know -
from equation (V.5) thaf the covar;;nce term yields‘a pdsitive value,
the risk-premium attributed to the foreign investment must be also
positive for risk;avefse ihvestors, i.f., dZ/dKj,is also positive.

tn other words, the étochastic variant of tﬁe pfoduction efficiency
conditioh i%blies that in eauilibrium the marginal revenuevprpduct

of the capital invested abroad must exceed the cost of capital by the

capital's marginal impact on the level of total risk-premium.
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| From either way of‘Formulating the equi]ibrium eohdi{ion under—
anertainty, we‘draw two conclué;ons froﬁ.the above analyses. li}st: the
Paretian equilibrium condition for productive efficiency, which requires
the‘equality between marginal revénue product and costbof capitél.
Cahnot hold in a stochastic wérld.‘ Secoend, tﬁé Mundellian argument. which -
asserts that inte:nétiohal mégiiity of factors can'result.in‘equaliééd

returns to factors of'production, cannot hold because of differing levels

-of risk asso&iéted with investing abroad uhder uncertainty.

Moréoqer, a number of other important implications have also bee@»
extracted from the above analyses.. In‘particuLar, one such impliéationyi

suggests categorically that a marginal increase in uncertainty emanating

from abroad should diécburage growth of direct foreign investment and

5

relatéd production activities in general by fheir subsidiariés .
. In the past, some'anélysts have succeeded,?whi1¢4others have:failed,
inlderiving maﬁhématically'the categoricaideffects of tﬁé_marginal
increase éf uncertéinty under Specifié éssﬁmptions regér&ing utility
functions and uncertainty. These prdofs typipally entail elongated -
procedure and_elaboration of highly téchniéal details. No matter how
elegant the proofs, hqwévef, the analytical tools employed 1n such
arguments are not inciéive endugh to warranf guch assertions. ' This 1s
bécause much of their relevance is lost, éhd the theoretibal discussions
take on a new dimension once we recognize that much of the attraction

of foréign iﬁQes£ment comes ffom the fact that its earnings variations

: . ‘
are less than perfectly correlated with domestic earnings variations.

£

For a general equilibrium analysis, see Batra and Ullah (1974}.
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lhus, while the above analysis is mathematically coerrect insofar

as it went, it does not do justice just .to consider the‘individual

'risk-premium onlyrin terms of the marginal disutility cost of risk

associated with foreign investment. Specifically,Athis is because
the covariance terﬁ, répresenting the risk—premium'in‘fhe‘equation (V.i),
1s a‘Composite of béth what'the,finanéial econ0micé litefatufé refers

td as the "market pribé of risk"” for an asset facing the prospect of an
uhcertain outcome plus the "systemafic ma;ket risk" that cannofrbe "

diversified away by forming portfolios. Consequeqtly, we must do two -

‘things in order to disentangle conceptually these two measures buried

in the above covariarce term: First, with regard to market priée of
risk, we must make specific assumptions about investors' preference
structure. Second, with'regard to systematic market'riék; we -must

isolate the bortionrof systematic risk, which arises from exchange

rate fluctuations. For these bufposesg we will_prbceedgfo extend the

present framework to encompass these considerations in the next chapter.
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CHAPTER VI. A MODEL OF RISK ANALYSIS IN DIRECT FOREIGN INVESTMENT -

VI-1. Derivatibn of IML Model under Stochastic Exchange Rate fluctuations

™.

The'preceding modél is deriﬁed without explicit éonsideration‘o(
fore;gn'exchangé rate fluctuations, by expféssing‘all.variables cbnvérted
to U.S5. dollars.. bdnsequently;ithe effect of>§tochaéti¢ chaﬁges in the
exchange rates couid not be analyzed within.the context of-an é&uilibrium
ﬂ&areign investment model. The purpose of this chaptér is tb incorporéte
éxplicitly StochéSEiC exchange rate fluctuations into the model we
have developed in tﬁe last chaptér; Based‘qn the expandedbmodel{ we -
will proVide é theoretical'discussion, as well as empirical analyses,
regarding the'categoricai effects of stochastic exchange rate fluc-

tuations on the rate of réturn, its stability, and systematic‘riské

_éséociatéd with direct foreipn investment abroad

- . I -

For these pufpoées, we~will.derive an "Investment Magket Liﬁe" modei
undervstochastic exchange rate fluctuations, aﬁﬂ;ﬁake\the following
assumbtions in the subsequent analyses: |
(1) ~ All investors are Markowitz—efficient diyeréifiersi
(2) All investors possess }dentiCairpreference structure represented
by a qpadratic utility fﬁnction of terminal real prpfits over
the same dne—period investment horizon.

(3) All investors have homogeneous expectations regarding probability
distfibutions of stochastic foreign rate of return and foreign
exchange rate fluétuations, and the’distributions are stationary.

(4) All investment is perfectly divisible.
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In the theoretical derivation of the 1ML modgl'qﬁjﬁgmp;riga{77747

4

imation, we have-adopted the -following notations: , o~

-

Y., o«

U.S5. dollar value of ith investor's jth domestic:investment,

- -

U.S. dollar value of ith investor's Jth foreigﬁ:investmeht

3]

= U, S dollar value of 1th investor's termlnal‘geal pmoflts on the
¥

)

portfolio containing both domestlc and foreign’ 1G¥estments, 1 e. ,‘Zv.

S

~

= 4~(Kij ng), representing U.S. dollar value of lth_mvestor1 o
total capital assets; and W = %;wi.
:Ithe.real rate of return on jth domestic investment, assumed to be

equal to the constant value m, '

= the nominal rate of return on- jkﬁ domestic 1nvestment

1

ey ¥ "
4 .

ij° -

= the stochastlc nomlnal rate of return on a markét pﬁ?tﬁgiﬁﬁg -
= the stochastlc value of Jtﬁaforelgn exchange rate level%ﬂ 4
= the stochastic rate\of change in. the jth exchange rate 5£§£1§
:krhe‘stochastic reaﬁ rate ofireturn on jth foreign investment.
= 53 f QJ, representﬁ%% the jth-stochastic npminaijrate of return.
(ﬁ},‘ﬁm) - the ‘covariance between ﬁj and
(H*, X.) = the covariance between 1n* and ?..
JJ - J J
a the variance of the market rate of return.
= the variance of jth exchange rate. fluctuations. . .

- COV(HE, ﬁmd/v%, representing the slope.coefficient~of,jth characteristic.
line with respect to ﬁm, i.e., ‘the ”mérketArﬁPe beta", whiech represents
the undiverﬁéfiable systematic market rate risk.

= Cov(ii*, x )/V* representing the slope coefficient of jth characteristic

~ lire with respect to ;j’ i.e., the "exchange rate beta", which represents

the undiversifiable systematic exchange rate risk.

NN
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From equétion (V.5) of the previous chapter, we have reproduced-the .

following equilibriuﬁ condition with mj replaced by m, for all j:

Emj = mg + Cov[—&}(ﬂi), (m} - mo)]/Eui(Ti)- , ' (VLD
F4 ) h ) . [

In order to characterize the equilibrium relationship between the-

expected rate of return and riské, we have assumédiihét all inveétors have
quadratic utility functions of terminal profits in real terms as specified
below:

.0 = F. - c.¥2%, with c.> O. ‘ . ' (Vl.2a)
i i'i i , :

Therefore,

u' = (1 - 2¢.7.). . - ~ S (VI.2b)
1 11~ _ g IR

Substituting the above expression (VI.2b) into the equilibrium condition:
(VIi:1) and hoting that real rate of réturn is nominal rate of return minus

- X, and m, = j,, we obtain:

rate of ekchange rate change, 1i.e., mj = pj

p* - X.) = (1 - 205 nr - ¥, - £(1 - 20.7.). 3
E(;,J : XJ) Mo + Cov[-(1 | ZCiWi), (uJ X o) J/ECY chvi) (V1.3)

The above equation (VI.3) gives us a system of linear equations with

constant coefficients for all investors i in jth market. Summing over

all investors in the jth7equation, we obtain the following aggregate
equilibrium condition for the jth market:
. i 1

([« = ) = (X5 (i - X - Z(5— - ET (V1.4
E\uj R Cov[ Z7 ., (r - X - u0>]/41(20i Er ). , )

Substituting for Zi%i and rearranging the covariance terml, the above

expression (VI.4) simplifiesvto:' ' o o S \ _ ' 7
, \

) o - N . " 1 - \. ‘ .
[* = 4 (u*, o - * . 1/ Z(=— - E7.). (Vl.5%a).
Euj Mo+ ExJ + “[Cov“uj’,“m) Cov(uj, XJ)/bJ]/ l(2Ci W) \\\\\, sa).

¥

'1his follous from noting that Z+., = = ¥, . = Wy by definition and
171 1)1 mn

substituting jth characteristic rejation in the second covariance term.
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Substituting for the individual covariances in terms of the betas?, the

above equation (VI.5a) dan be expressed alternatively as follows:

L e P N T
Egjr_ o + EX + W(\/mpj v b /o )/ & ey : ET, ). - - (VI.5b)

. oy —

Fquivalently, we can rewrite the above équationsv(VI.Sa) and (VI.5b)

—

as follows:

Ei* = up o+ B2 (VI.6)

where , , - .

bE = et X (VI.7)
) i 1l - - : ) ‘ ' :

s o= 1/ LT(ZCi - ET). - S (VI.8)
B = WlCov(ii*, fi) - Cov(ji*, ¥.)/b.1, or (VI.9a)
J By e T “it Yy - . |
Bt = WV b. - Vib%/b ). | | | | o ~ (VI.9b)

7 L T R K - - .

The above-equation (VI.6) represents an equilibrium;cdndition‘on the

' réte of return from foreign capital investment undef stochastic .
exchange rate fluctuations. 'Therefore; we will call such an equilibrium
reiation the Glnvestmeht Markét Line'" (IML) in deférenéeto its counterpart
developed by Lintner, Mossin andehérpe in Finanéial economics, namely,
thedsecurity Market Line (SML)’. It should bebnéticed that to derive our
IM. model, we entertained nothiﬁg other than introduction of Stochéstic

exchange rate fluctuations to the traditionél model of a multi-plant firm

uhder uncértainty.
“7

2
Substitute Cov(u*, u ) = bJV and- Cov(uj, x.) = ‘ijj in equation (VI.5a).

2
" See Rubinstein (1973) also for a mean- varlance SyﬂthESJS of portfollo
theory. :
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We can also obtain the traditional version of the SML mpdeijby;sbtting}Mff———f

"

xj = 0 in the IML model. ‘Consequently,\the IML modél is simplified ta:

E * -, -)\b. ‘.‘ | |
uj ,HD + i ‘ o “ ',(//\ (‘VITll]a)

where

A= /5 (G ), and - | 7o)

_ N _
bj'f W COyK”j"”m)' | o . ‘>(VI.lUc)

Equation (VI.10a) is the same SML model obtained by Mossin, except that
his model is developed in terms of stock analysis rather than flow
analysis. Thus, his model starts out by defining the stock of investor's

terminal real wealth, and maximizes the investor's'expected utilify

of the stochastic tefminal real wealth.

——
»

e

i

On the other hand,&the approach taken\in developing our IML model

takes a étep backward, and sfarts from maximizing the e%pected utility

of profits that incofporate the productipn sector of the economy. However,
the IML modél.also takes a Smail‘step'forward in order to incorporate
explicitly the effects of‘foreign'exchange rate fiuctuationS'on the
7 eqnilibrium rate of return and risk-premium. It-is noteworthy that 1t is
enfirél? possible to dériye the same results obtained from the

financial sector of the_econnmy following the SML. model by directly
.gtarting from thefééi%ééctor Of,the économy foliowing our ML mode{ inséead.

The model of international capital investment, developed in the last éhapter,

made it possible, consequently, for us to derive the traditional results of

the SML model as a special case of the more general IML‘mddel derived here.
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I

Thus, we have succeeded in deriving a simple, but important, formula

representing the equilibrium rate of return on direct foreign invéstment;r
It is the sum of the three terms; the risk-free rate represented by domestic -

rate Qf.return, fxpected rate of ph;nge in foreign exchangéJfates, and
risk—preﬁium. As a result, it is clear that‘foreignvexchénge raté chénges
afféct.directly.the\ievel of the equiiibrium rate of return>bnvforeignr |
investment, its stébility meésured‘in termé of its variance, and |
_systematic market risk ﬁeasured‘in terms of itsrcbvarianée with the market
. rate of Fetufn. Specificélly, our modél implies‘that the traditional ,

SMU’é;del‘s intercept is underestimated when the expected foreign exchange ~

rate change islpositive,’and it is overestimated when,age_expected change

in the foréign'exchahge rate is negative. Our model jalso gives the
impliéation that marketiriék measured by the SML mo i is either over-
estimated or underestiméted according és to whether the xpected‘foréign
exchange rate change is positively or negatively correla¥ed with the “other
variables. ‘Consequently, these:considefations give rise tobour present
cri;icism that if expected foreign exchange rate, fluctuations are
nonzero, then the traditional SML model misspecifies the true equilibrium
relationship between rate of fétﬁrn and its risk measure, based on our
theoretical analySésa. We will return to examine empirically thesgiand 7
nthér criticisms raised by Professor Cheng 36d Professor Grubel, regarding

time-independence of the estimated parameters and its.related metgﬁﬁological

ambiquities embedded in' the traditional SML model.

4 see Cheng and Grasuer (1980) —
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while the traditional SML model specifies the equilibrium return in
--terms df‘aasimple linear relationship to systematic market ;isklbniy,
our 'IML model hakés it explicit; however, that thebequilibrium return 1is
hgither a>fﬁﬁétion‘of bs'only,bnon is i£ a linear function of bJ ifAfdrgign
_exchange rates aré-stochastics. Instead,.our,iMleodél specifies in
equation (VI.5b) that the eduilibrium return is related to the markét'risk |
b. iﬁ a non-linear fashidn, and that it is also related to the'exchanqe rage_
risk bj as well as the market réte risk bj' ,Thus; the t?aditional SML
model misspecifiés the true equilibrium relationship between return and
risks when-uncertain exchange rate ﬁ{uétuat10ﬂsare present. As a
result of its breoccupation with the. simple linear reiationship between
return and market risk, ana the reéulting specification of the return-
gené?ating process;hfhe SML model Has imp¥anted, a Erior%f a fundamental -
source of ambiguity tﬁat 1s bound to show up in its empirical results.
In subsequent analyses, its implications are discussed ii:zgggguqf its
effects on market price of risk and systematic market risks within a-

theoretical framework, and their empirical estimates are provided.

o

As can be noted from inspection of equation (V1.10a), two most prominent
implications of the traditional SML model are that the expected return
and its market risk are related-positively and linearly in equilibrium,
and that market risk is the only measure we need in order to explain
differences among- expected returns. Clearly, these propositions’
cannot hold except in extremely restrictive cases, once exchange rate
fluctuations are explicitly introduced to the model. ' ’
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VI-2. .yarket Price of:Risk (TPR) uqder,Stochastic Exchange Rates

[N . B W N

The'risk—premidhﬂterm isvcomprigéd of two compoﬁents, bothriq'thé-r
btréditional SML model énd in our IML model. Thé fifstrcomponegi dengtédii
by A is. the same for all firms i and for all iﬁvéétmene brojé?ts j; under
tﬁélassuh?tion of»idenfical utility funétions. It is the market risk-
é&er;idn féctor, reflecting the identical quadfatic utility functions.
JSincé it serves as‘é weighting_féctor for the firm's risk factor,

represenﬁed by~bJ, it has been dubed in. financial economics literature

as the Market Price of Risk (MPR).
. _ , o

MPR can be shown to be the harmonic mean of all investors' expected
risk-aversion measures,  defined ih’terms of Arrow-Pratt's absolute
risk-aversion indexes. To see this, denoting Ai to represent ith

investor's absolute risk-aversion, we have

Al
-1

-U;(ﬂi)(ui(ﬁi)

2¢. /(1 - 2¢,). S o kan

Rewriting the expression for MPR from equétion (VI-B)'OFV(UI.lDb) in

terms of the absolute risk-aversion gives us the following expression: -

"

- [ E(r - Ze1.)/
_)\ = [ E(L 2ClTl),ZCi]A

1
[ Z E(l/Ai)]—} | - O (v1.12)
Thus, our measure, representing the market price'of gisk in tﬁe IML»model,
fakes accounts of al; invéstofs' absolute risk-aversioﬁ indexes Ai'

Ihis measure of the market price of risk is appropriate to all firms

and for all investment project;¢ e}thér in the SML or IML model.

Howevery this is the point where the two models' qualitative similarity
ends and departs to take on dissimilar quantitative values for the market

™

price of risk in the réspek&ive models.
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The SML model's equilibrium condition (VI.10a) can be expressed -

- alternatively as follows: ‘ - o S

OB = g+ OuCov (s ), - B (VT.13a)
where . . ' S _ |
Q= W2 (1/2c, + W) - (p K + Z;k&.'Eﬁ%)j. ' , \v (VI.13b)

m 1 i 313 :

It is clear that fhé”qnis~£hekslope coefficgenf of the equilibrium rétupn-
F:pisk trade-off, i.é., the.slope of‘the'security mérkét line. Ié other
wqrds, %ﬁ;s the egpess return required per unil of systéﬁatié market‘

-~ risk, measured in terms of covériamce, that iﬁvestors are willing to

accept in the tr®ditional SML model.

The corresponding expression under stochastic exchange rates can be

obtained from the equilibrium condition (VI.5a) for the IML model as follows:

T — 5 x (e vk T - O v vy : | . ,
_Eujﬂ- Ho + Exj o Cov(uj, um) Qj Cov(uj, Xj) (VI.l4a)
where '

- 5. SK* Fx ) - ¥ Flia b :
Qx = W/ l.[(1/2ci + TW + ‘jKiJExJ) 7/(u0K + ZﬁKiJEgJ)]- (V1.14b)

Thus, Q% 1s interpretted'to mean the price of market risk, aébropr{atg

" to all firms and investments, in the presgnce'ﬁT stochastic‘ethaﬁgég
rate fluctuations. For the purposes of comﬁaring %he market priceiéf
risk between theAtwo modelé, however, Q; includes‘only the.pricé of }isk
attributable to systematic market risk,'buf,excludes the portion
éttributable to systematic exchange rate risk. On the othef'hénd,

Qj , which is defined t? be>()fW/bJ), represents the portion of the total

'price of risk attributable to systematic exchange rate risk only.
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From Cdearing the two éxpreésions for the market price of risk

in equations (UI.lez ahd (VI.1l4b), it becgmesapparent,ggat'

%lderived under the traditionél.SML model overstates the.trﬁe equili- o
brium mgrket price bf risk if exchange rates.aré expecfed to move
upwards. This can be-seen by notiﬁg that expectat}on»of upwara
dbvemehtsvih the q:szfnge rates makes fhe denoﬁinator in the equétion
(Vl.labi larger, and therefore, makes the Calculatéd mérket priée OF.
risk smaller Fof the IML model than is'indicated by the SML model.

In other words, the traditional’ SML model oversgates the true equilibrium
market price of risk in the case when the level 0f exchange rates is
expected to move upwards. Likewise, the SML hodel Qnderstates the<fa
true équilibrium‘market ﬁrice BF risk if on fﬁe other Eand, the level )
of exéhange rates is expectéd to drirt dq@nwards. This also can be
seen frém noting thaf expectation of downwa;d movements in exchange
rate levels makes~the:denominator smélﬁer in the same eduation,

hence making the value of the eqﬁilibr;um markét price of risk larger
thari the value indicated by the SML modelrin equation (VI.13b).

‘In this case, the’traditional SML-modeh clearly Qnderstatps the true -

- -

equilibrium market price of risk.

In the context of a decision criterion for international invest-
ments, the present analysis gives the implication that, as a result
of following the traditional SML model, some foreign investments

‘would be incorrectly discouraged,.ana at the same time, some other

investments would be incorrectly encouraged,  This can be understood .

s . h ]
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most readily by recognizing that the intercept as well é%vthéfghﬁivtﬂ

- the SML schedule would be affected if expected exchanige rat=" fluctuations

are nonzero. In particular, if exchange rate levels are éxpected to
move upwards, the SML- model tends to be biased upwards for those investments -

with low levels 6f’systematic market risk, and at the same time, fondé

to be biased downwards for those'jnvestmghts with high levels of systematic

S, -

market risk. As a result, the level of investments, for those with low

levels of market risk, tends to e higher than warranted, and at the,

 same time,ilower than warranted ifor those with high levels of the marketl

risk, * This may not be apparent and requires further explanations.
T
CE “~

3
ax

For the pUrbose of isolatfﬁé the‘éffeefsiengendered by the upward
movements of the overall %ofeign exchange'}ate levels, we will assume
that the iﬁvestments arevexcﬁange;neutral initLally. In éthér words,
we assume that the exchange levels are expectea to shift upwards once -
ét'thé- same time ntroducing exchange rate risks.
For ease of gxposigzon, we can assume, without lgss of‘generality,
that the exchénge‘rate‘leVels are-expected to.increase by a positive
censtant rate g, - vis-a-vis the level of U.S.‘dollars,¥suéh that L;j = g
with Cov({i*, %j) = 0. - Consequently, two events must happeh: First,
as wé argued.above, the upward movements in the foréign exchange

rate levels must result in capital gains on direct foreign investments.

This in turn results in reducing the market price of risk. [Ihis effect.
is indicafed in Figure (VI.1) where the initial SML schedule 1is {otgted

downward, as it were, to the hypotheticalIML0 schedule at the initial

intercept z, held constant on the vertical axis. In other words, the

}
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'prbbhetiéal schedﬁle iMLoiflﬁjggge (VI.1) must-have a flattér slope

in the return-risk space. This'is what. caused, in the above diécuésion;
the‘traditioﬁal SML model to overstaﬁe the equilibriUm market price of
risk dqe £§\ignoriné the_assgmed upward movemeﬁt of;gxchangebfafes.
Second, as we caﬁ see from the equéfioh' (VI.1l4a), the positive value of
E;j must élsovmake the ihtetcepf of IML schedule shif£ upwards at the
ithe.samg time, hence:ihcreasing it from the initial value z, to the finél
along the vertical axis of Figure (VI.l). | fhe final position

‘value 2'
” 1

of the equilibrium rélationship is indicated by the line IMLl below. =

P
_ R

FIGURE (VI.1)

Fii*
M

Cov (s, i)

‘/\I" )
L%
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o | I 2
The investment criterion under the traditional SMI model requires
that anyiinvestments with a return-risk combination plotted above fhe

SML schedule be accepted as being highvpefformance’investmehts at g

-given market risk levels. = At the same time, it rejects those

investments with return-risk combinations plotted below the SML schedule

’ :
L
r

as being+*high risk investments at given levels of return.
For example, the points located in aréa A of Figure (VI.l) would be
incorréptly accepted, while the points in area B would be incorrectly

re jected according to the traditionai SML model. Because the SMI. model

doeé not ConsiderAexpiicitly the effectévof exchange rate fluctuations,
it‘resultg in iﬁcorrectly accepting all of thosé‘inﬁéstménts trépped.in
the ldwer wedge A between the SML and M schedules. likewise, the
traditional SML modelfresults in, at the same*hime, incorrectiy rejecting
all of those investments with return;risk combinations trapped in tHe
upper'wedge»B: when i; fact, they should be accepted.accdrding‘to IM[I.

For those points located elsewhere, however; both SML and IML models

give correct investment décisions. Consequently, it follows that the
\ R o ‘ B

SML model is biased upward for ‘those investments with low levels of -market

risk in the sense that it accepts incorrectly some undesirable invest-

ments. This tends to make the level of those investments higher than

k

.warranted. At the same time, the SML model is biased downward for those

investments with high levels of market risk 1in the sense that it inéorrect]y

rejects some desirable investments. Therefore, the level of those invest-

ments tends to be lower than warranted in the case when exchange rate

»

levels are expected to move upwards. --
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It is clear tha£ qualitétive1y similar résults wduid fblioﬁw_Tiiﬁwgﬂﬁggifgglggﬂ
if instead a negative vaerAis assumed‘for the value of g, representing
‘the expectation of a downward movement\qf £he exchange rate levels. |
This caéeicén be analyzed in an gﬁalogous‘fashion'by simply switpﬁing
| the - SML and tHe IMg‘scHedules. The explanations of this seqtion,
howeyér, aré based on the assumption that all foreign-investments are
exchange~-neutral, and that equilibrium relationships are linear in T —
the return-risk space. But the upshot of Bu} IML. model is precisely
\that'the'equilibrium relatiohship between return énd risk is non;linear
in the same spacé;. This is because whgn exchangg\rate lévels
fluctuate in a random fashion, systematic éxchénge rate riék,is not 4
likely to remain exchange-neutral 6ver»time. ’ Conseduentiy,.total
risks associated with foreign investments, i.e.; the sécond compdnent bf
the tbﬁal risk-premium ihcluding ekchange riék—premiﬁm, are bound to
become affected/by the way in which the feturns are cérrelated with‘
corresponding exchange rate fluctuations. This iis the topic we piék up

—

for a detailed discussion in the next section.

This can be seen®mmediately from inspecting equation (VI.5a) or from '
taking a second derivative of equation (VI.l4a) with respect % the

market risk, l.e., Cov(uj, um) or bj’ which gives a non-zero value. 5 ,/‘f\\\\\\/
Thus, denoting Cov{p*,p ) by C. and Cov(p%,x.) by C*, we have: - s
- J m J 3 J
dE[L*- v Cx
SRS R S S QPRI R, where Q* = u
dC: 7 dC. c’ - T 5(1/2c.- EF.)’
j j ] 7(1/ i LIS

=2Q*v C*/C>.
mgy o)

Clearly, this cannat be zerd, whenever C* is not zero, indicating that
the equilibrium relationship is not lineadr in the return-risk space.

¥

o
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_VI-B.V Systematic Risks under Stochastic Exéﬁange Rate Fluctuationg

The second cohbohént of the risk4premium ferm is the reievant risk
measure associated with direct foreign inveétment, measured in terms
of covariéﬁceé as in equation (VI.9a) orrbetas as in equation (VI.9b).
Either typevof‘measure has been referred.td as ''systematic market risk",
which cannot be eliminated by diversification. - Urdin;rily%-
systematic risk has.beéﬂ»definéd‘in th literature only in terms of

covariance measures between a security's rate of return and the market

~rate of returh. Our IML model developed in‘this chapter, howévér,'

has derived systematic risk incorporating, also, the covariance

" between returns and corresponding exchange rate fluctuations, in

addition to the ordinaryﬁ%ovariance. In other words, the apbropriate
total risk in pur IML model reflects not.onlyﬁihe systematic mafket. |
risk represented by Cov(ﬁj, ﬁm) but also systematic foreign exchan@e

rate risk'represented‘?y Cov(ﬁj, ;j) if the effectg engendered by foreign
exchange rate fluctuations on the levels of foreign earnings‘are nonzero.
fFor this reason, we will call the portidn of total risk attributed fo
Cov(ﬁj, ;j) to be the ”foreigﬁ e%change risk" visfa-vis the traditional
market risk measure of SML model whiéh accounts for the portion attributea

to Cov(ﬂj, ﬁm) only. Consequently, if foreign exchange rates are not

perfectly stable, %oreign exchange risk must be accounted for in

~order to arrive at a net systematic risk measure.
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Y>>0
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indicates that, ceteris paribus, thé jth-rgturn is likely to be higher'

A pogitive value for the exéhahge'rate risk, i.é.,'CdV{HF, ;

when its corresponding exchange rate chahges:move in an upward direction. .
We will déngfe'suCh investmenf'to mean the "exchange-preferred" investment.
LikéWise,‘an investment will be dénotedrto be an "exchange-averse" invest—
ment whenlits return is negatively correlated with the corresponding exéﬁéﬁge
rate fluctuations. Thus, when a foreigh‘investmentlié exchange—preferred,
total fisk, includiﬁgvbOth systematic market risk and systematic

_ ) v }
exchange rate risk, tends to be smaller than‘it’would otherwise be, meaning
that thertraditional SML model overstates the true;riék,asgociatedhwith
,the investmenti On fhe other hand, an exchange-averse invgstment legaé to
increasihg the total fisk by making the sUm.of the two.covafiance terms‘

of the equation (VI.8) larger than it would otherwise he..  Under this ,°

situation, the SML model results in understéting true total risk.

’EgbsGQUently, this hisspecification of the relevant risks introduces biases ‘

o

in the investment decision criterion under the traditional SMLﬁmodel.‘ﬂq‘
: N . P £

-,
N
H

P
& B

«p Wy

The nature of these biases in turﬁ depends on the nature of the fdreign
o A h

~exchange rate fluctuations, distinguished in terms of whether they are

exchange-averse, exchange-neutral, or exchange-preferred fluctuations.

Case (1): Exchange-Averse  Investments

First; we will consider the case in which investments are exchange-f
averse, i.e.,lCov(ﬁf, ;J) < 0. e know from the last section that the
intercept of the SML schedule is lower than that of the IML schedule When‘
g > O. The slope of the SML schedule turns out to be also steeper than
the IML schedule, as was the case with the previous case in which the

investments were assumed to be exchange-neutral.
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From differentiating thg_eqUationsj(UI.lBa) and (VIQL&a} wigﬁ respéél }
. to £he systematic market risk, Cov(ﬁ3,>ﬁm), we obtain théffoilowihg
Cohditions on the rélative:slopesvof the SML and the IML scHedUles; 
Slope(SML) 2 Slope(IML) iff @ /9% 2 [1 + V_Cou(jt, ) /cov?Gix, ).

_ v oM Tm mo Ty oy Tm

(V1.15)

Expression (VI.15) states that the slope of SML'curve is sEeeper or flatter
T - ,
than’thg IML schedule, depending on whether ﬁhe  investments‘are exchange-
averse or exchange—preferred, Thus, 1if investments are exchange-averse,
i.e., Cov(ﬁg, Qj) < 0, it follows tﬁét the SML schedule in Figufe (UI.Z)

must have a steeper slope than the IML scheduleré%vall given levels of

2
the market risks.- This can be seen from noting that Qm/Q;'is greater than
‘unity, as was established in thevlést:section, whilé its right-hand-side
expression is always less than unityvas long as the investments are

-~ . Y

exchange-averse.

Consequently, we obtain the results gualitatively similar to those of

the previous case, except that the IML, schedule in the present analysis

2
represents a non-linear, convex relationship of equilibrium returns

with respect to marketwrisk in the return-risk space of Figure'zVI.Z)Z}
In other words; investors now require proportionally higher>returhs in‘
exchahgé for additional market risk théy are willing to undertake in the

case wh=n investments are exchamge—avefse. However, it remains true .

that the traditional SML model is biased upward for those investments

. ‘ H ‘L ‘
z This can be seen by taking a second derivative of the equation (VI1.l4a)

with respect to Cov({i*, {i ), which gives -2V Q;Cov(u*,x.)/Cov’(p%,um),
a positive value whenzver Cov{p%,n,) is posi@ive, in icétinq convexity

of IML schedule in the return-rfsk space.
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with low levels of the.markgt risk in'the sense that_it accepté incorrectly -
some undesirable investments which should be rejected. This is indicated

by the area A in the lower wedge betweén SML and IML, schedules-bélow;

Consequently, forelgn investments with low market rlsk level; tend to be
gpcéazj;;j by the‘tradltlonal investment crlterlon ‘in spite of -the fact
:that the investments under present analy81s are exchange—ayerse, VOn the
other hand, the SML model is biased d ‘nwérd, at thé samé time} for those
inveé£ments with high levels of markezefisk since it rejectsinconrqctly
some desirable inQestménts.‘ Thiéiis“indjcated by the afea B in the upper\'
Axedgéformed by'SML'and IML2 schedules. As a result, the level of |
exc%angesaverse investments'vteﬁds to be ioweg,than wafrantea if they

. reveal high levels of systematic market risk.

.

FIGURE (VI.2)
-
\ >

B SML - . B

'COV(uj, um)
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Case (2): Exchénge—Preferfed Investments - 0 T
Consider.the>case in wﬁich‘the'investments are exchange-preferred, that
’is, Cov(pj,yxj) > 0. - From the\exprgésion(Vi.}S),.if ean béiseen tﬁat
the slope of SML schedule may be eigher steeper orflafter'dependingion

the values of Qm/Qa in relation to its right—hand-sidé expression. |
Thus, if Qm/Qa is greater than the right;hand—sidevvalge‘in the expression
(VI.15), the SML schedulé in fFigure (VI.3) must havé.a éteeper slope than

the IML3 schedule.r Consequently, we obtain qualitatively similar

results again as those of the two previous cases;, ekcept that the present

-

IMI__3 schedule reprEseﬁts a nop—linear, congaVe relationghip of ‘the eﬁuilibrium
returns with respec£ to market risk levels in thé return-risk space of

» thé,Figure‘(VI.B).v In other words, investors require proportionally

smaller refurns for additional markqt r{sk—they are willing tb undertake.

in the case when'the'investments are_exchange;preferred._ As before, however,'
the traditional SML model is biased upwards—for thoSe investments with low

- levels of market risk, resultiﬁg in>higher ievels QF those i%vestments than
warranted; At the same time, the SML model is biased downwards/for those
investments with high levels of markef risk in-spite of the fact that thé

investments are exchange-preferred. The corresponding biases.are indicated,

respectively, by the areas A and B in Fiqure (VI.3).

Y

FIGURE (VI.3)
v SML
IML 5

CIMLe

COV(HE’Hm)
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If on the oshegjﬁg;;:\a;KQ; is less than its right—hand:sidgﬁvalue.

in the expression (VI.15), the SML schedule must have a flatter slope
__ than the IML, schedule in Figure (VI.4). Consequently, the SML schedule:
- must lie strictly below the IMLa‘sbhedUlebsince its intercept z, is o

- 'lopaled below zZ, corresponding fq the IMLa schedule. Acéording to

h - A R )
~ traditional investment criterion under the SML “model, therefore,

| @é are léa to aé%gpt incorrectly all of those exchange-preferred
investments when their return-risk combinations are trapped>within
the area between SML and IMLZﬁin'fhe Figure (v;;a): ~Resulting froh ‘
this, the level of exchange—preferred investménté tends td’be higher
than warranted at éll levels of market risk, and hence, the SML model

- :
is biased vpward since it .incorrectly accepts some undesirable

investments that should be rejected according to‘IMLa.

FIGURE (VI.4)

~ 3% ~~
Cov (§i%, {i,)
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Vi-4, ] Empirical Fstimation of IML Model undef Exchange Rate Flubtuationsl
The purpose'of-this‘Se¢tion is to estimate the SML and IML models
developed in this chapter and present‘preliminary results to set'ther§tage

for further analyses, investigating the effects on the equilibrium return-

risk relationship brought about by stochastic exchange rate.fluctuatioﬁs.

%

For preparing the input required for the empirical analyses, we have congertedhw*

all relevant“data to U.S. dollars. First, ;ate of return in year t -

is definéd to be the'annual'average rate QF aggregaéé returns earned from
all»typeé of manufacturing. Time-series on the returns from individual

are defined to be the annual average price levels per unit of a foreign
cufrency in terms of U.S. dollars. Froﬁ the annual average dollar pfices

of a foreign currency, we calculated an expected rate oﬁrchange in
annﬁél'aveﬁage price levels to obtain the expected exchange rate fluctuatiohs
in year t.‘ Rebeating this‘ﬁrocedure for each year, we generated the corres-
ponding time-series on theiexpécted,rate of ;luctuations in exchange rate

levels. Third, a single-index market rate of return is obtained by calcula-

ting a weighted average of the individual -investment's annual average rates

of return in year't, which includes both»U.S.'domeétic and all U.S. foréign

. {
investments abroad in manufacturing industries.. Itera&iﬁg this procedure,

the time-series on the single index market rate of return was generated for

employment as our proxy to represent market rates of return.

~ investments are those obtained in chapter II. ‘Second; fobeign exchange rates

b The stated objective of our empirical investigation is not to test CAPM model,
- nor is it to verify the validity of such test methodology employed elsewhere.

See Cheng and Grauer (1980) for a modern approach to the subject matter.

Instead, our express purpose is to capture empirically the effects of exchange

fluctuations and to expose quantitative differences between the two models,
reflecting the type of qualitative differences enunciated in this chapter.



7125—

Market rate beta for a given iﬁvestment'was generated“by"estimating*‘/

-the characteristlc line,oﬁ the corresponding 1nvestment s retuen. .~

F -

with respect to market rafES of return obtained above, that 1s, by

It w
Lt . ‘Y‘-;“

performing a simple first-pass regre331on of the investment's return
on the market index rate's time-series. This‘procedure was repeatedly
aoplied for all inoividuai investments, thua generatingva.set of croes—‘
seotional data on market rate betas. Likew1se, the exchange rate .
beta of a given 1neestment was generated by estimatlng the i«
characterlstichine of foreign 1nvestmentvreturna w1th resoect{to
exchange rate fluctuations obtained above. In other‘words, we estimated
the investment's simple first—paas regression equation by regressing the
time-series of investment'returhe linearly on the time-series of .
theﬁggrfesponding exchange rate fluctoations. This prooedore applied
to all_Foreign'investnents generates a set of cross;seotional data |
corresponding to exchange“rate-betae over theecrosgvsection of "indi-
 vidual Foreign inQestments. |

Employing the above—generated data sets, we propose to investigate the
hypothesesvsuggeSted by SML and IML models. For this purpose, we
eatimated the respectiVe equilibrium relationship specified under the
two models by performing-simple Seoond—pass regressions, i.e., by
running linear regressions over the cross-sectional data sets generated
from the above simple first-pass regressions.” In order to estimate
equilibrium return-risk relationehip, we could represent risks
- either in terms of the betas or equivalently in terms of covariances.
In this thesis, we adopted to carry out all of our empiricai analyses'

in terms of the betas, following the equation (VI.Sb). Therefaore,
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we estimated regression equations of the following forms:

SML: Efi* = z + Ab. + e, . VI.15a)
uJ z + j + i . ;:%\\H//  (" s8.
JIML: Ep* = z' + ){bj + Z*E%j + )@93;1;83 . o ~-. (VI.15b)

J

From taking parﬁial’derivatiVes'of the equation (V1.5b) with respect
to the‘relevant regressdrs\of the respective models specified above, we

have extracted the following testable hypotheses:

.Hl(SMLS: The estimated.coeffiCieﬁts For}the integcept gnd the slope
of the market rate risk-variable should be both positiye,
i.e., z, A > 0 for the SML model.
HZ(IML): | Likgwise, z{, A'J> 0 fpr the IML model.
HB(IML): The gstimated coefficient for exchahge'rate flgctuations'
| should be positige.and approximately unity, i.e., z* E‘l.v

Ha(IML): The estimated coefficient for exchange rate fluctuations

should be négative, i.e., X< 0.

AN

" The first £w0 hypotheses state that both the risk-free rate and the
'marginal effects of ‘market rate riék.should be positive. But it
should be noted that the SML model's slope coefficient for the ﬁarket
rate risks include the indirect.effects: on returns, which can be seen

to come about, in the equation (VI.5b), from market rate risks

interacting with their corresponding exchange rate risks in a non-linear

of the IML model states

and composite fashion. The third hypothesis H}



return earned on the corresponding investment.  Moreover, it should

(VI.1).  The results show that. the estimated intercept terms

value of‘unity as the theory suggested. Lestiy, the estimated slope
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"that an increase of the expected exchange rate should leed to a higher\r

affectAthe equilibrium.return in an equiproportiohal amount in the same
direction. eLeetly, fhe fourte hypothesie H4 of the IML model stetee
that féfeign feturns investors are wiliing te,aecept are smalier,

in equilibrium, where the investments tend ﬁo be exchange-preferfedi'
In-bther words,.fhe more total riek of an.iﬁgestment is ;educel by .

of fsetting exchgnge rate risk, the smaller will be the retern‘required4
by investors in equilibrium. | |

-

Empirical results of the above regressions are reported in Table B

e

\

of the SML and IML models are both positive, and they are statistically

eignificant at the 99 % level ef coefidence. Likewise, the estimated

slope coefficients of merket rate’risks are_positive;ﬁor‘both ﬁodel,mbut I
the_statisticaivsignificance could ;ot be established for the iML model:

The estimated slope epeffieient for the exchange rate variabie is positive

and sbatisticaily significant at the 95 % level of confidence: Mereover,

!

its magnitude is estimated to be .7901, thus roughiy approximating the

} _ ‘ -
Coefficient of exchange rate risk from the IML model is negative,

as was specified in the last hypothesis, but its statistical significance

could not be established for the test's time-period between 1968 to 1982..

The correlation coefficients are .1854 for the SML model, and .6296

for the IML model. Thus, judging from the two models' correlation

¥
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coevficients alone, one could make an argument‘thatwthewlMLﬂmadel

/performed significantly better than the traditional SML model.

j However, the level of explanatory power in both models was

distressingly low to warrant such a clalm, although it was COﬂSldEF-
ably higher in the ML model in comparlson to the SML model © thus,
we are heSItant at this stage of the 1nvest1gatlon to conclude defini-
tively one way or the other, and henceforth, we proceedfto carry out

our empirical analyses by employing portfolio data.

Although‘it is not one of our principalxobjéctives to present any
systematic treatment on various’econometric problems of employing indjvjf
dual investment's betasz,»we adopted the Fo]loning portfolio approach
mainly to obtain more efficient ex .post estimates of ex ante condi-
tional return distributions, and thereby to improve the statistical

quality of empirical results as comparedato‘the'above approach, Ihe

-'portfolio approach taken 1in this thesis includes all U.S.,domestic

investments and U.S. foreign investments in eight individual countries

for all types of manufacturing. Thus, the rate of -return earned-on

portfolio p in year t was calculated by taking a simple weighted averageh

of the individual investments' annual averages'of aggregate returns
previously calculatedr lhe corresponding-exchange raté variseble was
calculated 1n analogous manner. Iterating this procedure over time
generated a set of time-series on a portfollo's return and exchange
rate data. Replicating the above procedure; we formed nine more
marginal portfolios, each portfolio formed by replacing Successlvely

one investment from a-previous portfolio with a new 1nvestment.

i

~
The prlmar) problem with such an approach arlses from the well- known
"errors-in-the-variables"”

2
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‘Fromiestiméting the'réspective characteristic lines by use'of thus-

generated time-series, we obtained cross-sectional data sets corr-

? .

esponding to'market ratekgetas and.e§cﬁangevrate befas. Next, from
C_avgraging, on-aéjgnnuél'basis, a portfolio's time-series of earnings;
and repeating the calculatipons for all other portfolibs; we generated
the cross;sectional data sét correSpoﬁding to portfolio earnings.

AIikesze, cross-sectional data sets for the exchenge rate variable

v

were generated in strictly analogous manner.

Employing thus—generatéd éross-Sectiohal_data sets, we estimated
again the regression equations-(VI.lBa) and'(Vi.IBb), to téét the four
hypothéses stéted earlier. The empirical results obfained from the
‘present regressions are reported on.thé,lower half of the Table (VI.l).
First, the feported results from the SML model éhow thét the sfatistical'
éighificance of itérestimated slope~éoeffici¢ht for the market rate pisk
variéble still cannot b; éstqblisggd. The statisticél‘significance

For ) has worsened ffom the initial value of .7058 ta the vaer»of .1201,
as a3 result-of emPloying portfolio data. More seriouély, thebcoprelation

coefficient has detériofated to such an extent that there was viftualiy

no explanatory power left in the SML model.

“Second, the quality of empirical results obtained from the IML modél
has improved significantly across the board following the use of
portfglio data. The statistical significance of each pafameter

estimated has improved markedly. . -As well, the correlation coefficient
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obtainedtfrom the IML model has also improved'dramaticaily from the

initial value of .6296 to the value of .9404, ' thus explaining‘hearl* R
v . . e /, ; — . .
90% of total variations of the equilibrium relationship. According

to empirical‘results‘df Table (VI.1), the slope coéfficient of market rate
risk ‘estimated from our IML model 1is far greater than the vaiue'estjmated‘

from the traditional SML model, indicating that the nature of the equili-

o

brium returns is far more sensitive to market rate risk than indicated

»

by empirical results of the SML model. Moreover, judging from the

A

astoundingly improved correlation coefficient due to intrdducjng

stochastic exchange rate fluctuations in our IML model, we are 1inclined

: 1
to conclude that the role of exchange rate fluctuations, sine qua non,
for explaining equilibrium return performances, is far more crucial .

than any otﬁer consideréti&ns. This is substantiated by the ObserQatioh
that once exchange rate influences are removed‘ftom a regréssion,“such
as the SML mod?l: virtually all Qt'the.explanatory power simply evaporétes
leéving nothing to the remaining variables. | |
In addition to our afeviously enuhciatéd importéncg of e%change rate‘
fluctuatibns for its inclusion inthe IML model on purely theoretical
grounds, we are’led to Conclude on empifical ggﬁis also that.our ML modeﬂl
per forms more precisely anq is qualitatively superior to the traditiona]lw
model. ~ The theoreticalypesujts.and empirical findings obtained in thﬁs
chapter suggest that thF rple of the exchénge rate fluctuations for

¥

explaining equilibrium keturns on foreign investment 1is, indeed, essential.

‘/\/



TABLE (VI.L) o4

EMPIRICAL ESTIMATION OF SML AND IML MODELS

SML  11.2123  ---- -2.2828 ———- 4.3670%  --—-=  .7058 = -—--=. ,1854
ML 13.9725 .7906  .9532 -3.9904 5.1973% 2.6101* - .2798 = -.5899 .6296
SMLp 12.7505  ----  .3579 —--- 5.3630% . -——=  .1200 . ---- 0424

IMLp‘ 12.8332  .6035 4.6552 ~7;84379 9.5517% "3.3353* 2.2513*% -6.3528% .9404

z z* AN t(z) t(z*) . t(A) ) 7 Corr

‘Sources:

-Note:

Survey of Current Buéinesé, August 1967 through August 1984 for data
used in the rate of return vatriable.

federal Reserve Bulletin, 1967 through 1984 for the data used in the

«exchange rate variable.

The subscript p stands for the pOrtfolio approach, which is used to -
avoid the measurement error problem of the estimated betas employed
in the above second-pass regressions. Since there*is a large

econometric literature on the errors-ih-the-variables problem, it is

not intended to consider the technical aspects of the problem in any
formal way here. ,See Johhston (1972), pp. 281-292, for a rigorous
exposition. In intuitive terms, however, the problem arises from
the fact that if a proxy variable (i.e., estimated varlable) is used
in the gbove second-pass regressions, the computed regression coeffi-
cients do not have the same properties as if the true measure of the

regressors (i.e., population parameters) were used. Thus, we formed -
‘marginal portfolios to lessen the problem based on individual invest-
ments in nine countires, each of which is chosen according to decreasing

order of the magnitudes in the exchange rate betas estimated for the
individual investments. Durbin-Watson test was performed on the
portfolio data employed for estimating the IML model. The computed
statistic for the autocorrelation of residuals was 2.08348, thus
indicating no evidence of the autocorrelation problem. However,
the same tould not be claimed for the regression employing individual

data. Its computed value for the Durbin-Watson statistic was 1.30745,
indicating inconclusive evidence of the serial correlation. The lower
‘and upper critical values with 15 degrees of freedom and 3 exoegenous

variables are, respectively, dL =..82and d = 1.75 at 5 % level of
significance. Y :

* denotes statistical signizigance at 1 % level, and ** at 5 % level.
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“

Aside From.fhe afore-mentioned crifibiséé of fﬁe traditional SML
model tHat it results in a misspecificéfion of the true equilibrium
return-risk relationship when exchaﬁge rate f10c£uations are uhCeftain,
it is also subjeot’to anofher kind of criticism.' Specifiéally,
PrdfessOr Cheng has argugd that the traditional SML model results in
contradiction because systematic market risk is a function of iime;
which cannot be held constant over time.‘ Consequehtly, it results in
.miSSpecifying the true equilibrium return-risk relationship in any
empirical tests becauée systematic market risk, as—é population
regression coéfficient,’is not independent of the regresSor'representing
the market rate of return.»  In the Conﬁexf bf oug present énalysis,
.fhe relevénce of this criticism~is heightened by the time—dependent‘,
nature of exchangé rate fluétuations and its corresponding coefficients
from one equilibrium Sitbétion to another. In a stochastic world,
an iﬁvestmeﬁt cannot be expected to rema{n either exchange-preferred.or
exchange-averse at all times, between different equilibrium situations.
Consequently, we expect the equilibriumbrelationship to shift over
differen£ time-periods.. In the following chapters, we will attempt ﬁo
provide a systematic treatment of the effects of exchange.rate
fluctuations, focusing on the way in which the equilibrium level of.
return, its stability, and the systemafic risks are affected in individual
.investments and in‘portfolios, as well as on the-way in whicﬁ these
estimated effects'shift over time.  For this burpose, we proceed to
criss-cross over various aspects of the equilibrium return-risk ﬁglation—-
ship, always putting forth the role played by exchange rate fluctuations .

for subsequent investigations.
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CHAPTER VII.  EFFECTS OF EXCHANGE RATE FLUCTUATIONS ON MEANS AND

—

VARIANCES OF FOREIGN RETURNS -

VII-1. First-Pass.Regression Analysis on Foreign Exchange Rates and Returns’

¥

iﬁ order toinvestigate:éﬁéirigally tﬁg effgcts of fofeigﬁ exchange
‘rafe fluctyations on rates of rétﬁ#ﬁ earﬁed by U.S. wealth holders,‘ali“
relevant data are éonverted_to U.5. dollar figures. This was ddne for"r
, célculating rates o% return on individual foreign invéstmehf' and on
borffolibs conﬁaining investments in manufacturing i;dustriésf Foreign
-eicﬁangé rates are the annual average figures of U.S. dollar prices per
unit of foreign currency. From the ahnual average dollar>price' df each
foreign chrency, we have calculated the annual average ratéé of change
in‘foreigh exchange'rates. 'These\figures forannual.ayerage foredgn
ratesAof reﬁufn aﬁd exchange rates are then used to carry out fifst-pass

regressions for time-series analyses on the return performance of

foreign investment.

The time-period under present investigation is between 1968 and 1982.

This period is subdivided into 6 moving marginal‘subperiqu, paéh marginal

\auﬁg;;iod being 10 years iﬁ length. In other words, each marginal’sﬁbber}od
was formed by successively deleting the oldest observation from the preQ;ous
subperiod's data set, Qsing the first subperiod between 1968 and 1977
as our‘starting base-pefiod, and then simUltaneously adding a new'observétion
to the current subperiod's aata set. For example, our second margiﬁél

subperiod is formed by deleting 1968 from the base-period, but at. the same

time, adding 1978 to the second subperiod, giving us another subperiod from



-134-

1969 to 1978. From each marginal subperiod, WevcélCuléted fhe‘béfidd'sfmw
avérage’valﬁes for the variables analyzed in this study. Ihe;subpéiiods'
averace- figures of the lD‘ahnual éverage values were then used in order to
expose any time-dependent shifts-pf estimated regression coefficients
between the subperiods. For each szperiod;'we also ran second;péés
regressions for tHe'purposés of croés~§ectionél anaiysis.betweeh bottfolio
performances in tefmé of portfolio's return, stability and systematic‘fis&.

Since all data are cénverted to p.S. doliar figures, Changés in exchange
rates are invariably embedded 1in %oreighfféte of reern. Thekpurgose éf

this section 1s to isolate and embiricélly test the effects of foreign

<

exchange rate fluctuations on.indiyiduaiiﬁéghtrieé' return performancé<

as well as on portfol%pé' return perforﬁance. Specifiééll?, this section’
investigates the hypothesis that fdreignorefurh performa%ce has a positive-
functional relationship with changes inrfofeigh exchange rates.

In other words, we propose to téét empirically Whéther increases in

foreign exchange rates exert a positive impact on rate of return earned

on foreign investment, and if so, to what extent the foreign rate of return

is affected by exchange rate fluctuations.

As a point of reference, we first ran first-pass regressions, i.e.,
time-series regressions, for each of the-16 countries reported in Table (VIl.1).
A simple regression was run for each investment to fit the time-series on’

rate of return and exchange rate fluctuations, reflecting the hypothesis that
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over time, there exists a functional relationship between the two variables.
Denoting the symbol ujt-for the annual average return on jth investmént, and

it fof annual average value in jth ¢XChange‘rafe variéble~in period t,

 the first-pass regression of the following simple linear form was estimated

a

for each jth investment?

where \
L
th = dlnXJt/dt.
th :'jfh exchange rate's annual average in year“t.

The relevant regression results are provided in)fabie_(qll.l). The
~reported results show definiLe iﬁdications of a-positive relationship between
the two variables in all regressions. Slope coefficients for'the foreign
exchange rate'variable are all positive and less than unity, ranging from
.177abin.the case of Italy to .6444 in the case of Germany. Positive

value for slope coefficients'indicate that a one perceﬁt increase

of tﬁe rate of change in‘foreign exchange rates would lead, over timej

to increasing the rate ofareturn on foreign investment, but at a ratef

somewhat slower than the pace at which the exchag%é rate variable increases.

Regression coefficients are statistically significant at more

than 95% leveI\;F\EBnﬁidQQEEi‘except in the cases of Canada, Italy, and

Sweden. The correlation coefficient between the foreign rate of return.
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O E () E(x)

_________________ a____ . br __tla) tb¥) Viux) - Vix) . Corr
Adstrialia | 10.22° .39 12.75  3.48 '10.09. -.36 _7;;f;6-‘—;;?££_——jg;;g_
Belgium 11.61 .41 11;94 4,15 12.01 .96 30.3u 101‘2a . 7549
Canéda 10,06 .20 16.40 1.16  9.87 .86 .42 11.79 3075
Denmark 12.33 .28, 9.80 1.99 12.11 -.78  28.54 | 84.53 L4844
France ll.89» .48 14.08‘_ 5.92- 12.22 -l.37’ 36.08 llh.ié .8542
~ Germany 16.34 .64 9.31 3.62 18.78 3.78A 73.60  89.05 . 7088
Ttaly 16.96 .17 ‘ 10.81 1.14 16.15 -4.57 30.05 87.58 3029
Japan 17.24 .40 14.12 3.29 18.39  2.83  30.95 97.22  .6742
Netherland [13.58 .aa" 15.25 ~4.38  14.64 2.39 25.36 76.96 ;7724
New Zealand  12.23 .52 14.69 5.44 ~11.06 -2.24 29.51 74.72  .8336
Norway - 10.82 . .30 14.77 .3.58 .10.85 .09 14985  79.13 . 7047
South Africa 15.28 .38 9.54 2.04 14.38 -2.34  43.53 70.&3 L4927
Spain 7.90 .61 5.36  4.37 ’ 5.87 -3.33 68.18 106.71 JATLS
Sweden 11.24 .20 10.47 1.48 11.04  -.98 . 18.49  63.82 .58167
SWitzerland 15.79 .35 13.75  3.87 17.85 5.72 31.16 129.60 .7320
U.K. 12.53 .50 9.92 3.63< "11.25 -2.56 41.20 81.86 = .7097
Sources: Survey of Current Business,‘l967 through 1984 for the data used in
rate of return calculations.
Federal Reserve Bulletin, 1967 through 1984 for exchange rates.
| Notes: Correlation coefficients obtained from the above characteristic line

with respect to exchange rate fluctuations are substantially higher
than those from the characteristic lines with respect to market rate
of return in the case of. the returns on direct foreign investments.

. 4
However, _

For comparison, see Table (VIII.1) of this thesis.
the reported correlation coefficients in this table are comparable to
those obtained for ‘the more than 1000 individual NYSE stocks, most of

which show correlation coefficients between .50 and .70.
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and exchange rate fluctuations ranges between .3029 in the case of Italy

and .8542 in the case of France. Thus, as the_IML modelthas suggested,
changgé in fureign exchange fates exert afa}ieCt and a positive impact
on the rate éf return eérned on foreign investmehts. Other results
ittom the‘regressionsﬂare‘repofted in Table (VII.1).
Next, foliowing the same proéedufe taken abote, we also carried out
first-pass regressions by use of portfolio data prépared in the last
C::;\chapter{ A simple regreséion was performed to Fit'the time-series of

portfolio returns and exchgnge\£ate fluctuations, feglecting our present

Hypothesis that over time, there exists a simple Fu?ct{gﬁal relationship

between the two sets of time-series. Denoting the &ymbpl u;t to stand for
’ T~
annual rate of return on portfolio p in year t, and Xpt tb\represent the
A\

annual average of exchange rate fluctuations for the corresponding
‘ ‘ : |
portfolio, we ran the first-pass regression of the following simple linear

form for each portfolio:

5£,: apt + b; xpt + ept.. | | ‘ (VII.Z)
fThe relevant regression results are reported in Table (VII.2).

lhe results show a definite indication of a positive relationship .

between thé two variables in each of the regressions we pérformed.

lhe estimated slope coefficients of the exthange rate variablé_are all

positive and smailer than unity. Their magnitudes are approximately

the same as those obtained earlier, ranging between .1814 and .50&5 for

the present regressions using portfolio data. Thus, we would expect
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that a one percent increment of the porffolio's exchenge rate results.
in raising the return earned_dn the portfolio over time, but at a rate
slower .than the bace at which the exchange rate is expected™to rise.

{

It is noteworthy that resulting from the use of our portfolio deta, we

were able to reduce significantly the level of instability in the estimateti =~

2

- slope eoefficients,’ip addition to observing the usual reduction in the

Lo
variance of returns following portfolio formation. At thelséme time, it’

&

was possibke to enhance the statistical quality of the empiricel results.
Regression coefficients obtained for 5quation (VI1.2) were statis-
tically siqnificant‘at more than 99% level of confidence, except in fhe
eunv ol PORIHYL.  The rnrrelujinn coctticient beltween the two Lime-series
“of the correeponding pdrtfolib'daté‘ranged between .4260 and .8877.
Except for two cases, the correletion coefficient exceeded .75 level.

In other words, the exchange nafe variable elone 1s capable, dver‘time,
ofﬂexplaining sdbstantially more than 50% of thevtotalrvariation of

: return‘in the othef eightvcases. Thus, e;Ehange rate Fluc—

tuations provide a consistent explanation for the variations of levels
of return earned on either individual investments or on portfolios.

As the IML model has stated, exchange rate fluctuations indeed exert

a direct and positive impact‘on levels of return perfdrﬁance.

This is further discussed later on, but now we will proceed to dig inside

inter-temporal pattern of thi/iiiiElQnShip between the tw&)&g&}ables.

— ‘ . - (:
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TABLE (VI1.2)

St =a, b; ot * ept: '
a bx  t(a) t(b*) E(w*)  E(x) V(u*) - V(x)  Corr
PORTL - ffl% ---- 0 22.77 6.3 12.78 .57  18.77  56.47 .t 8695
PORT2 12.34 50 24.83  6.95 11.80 -1.09 15.84 49.42  .8877
PORT3 13.17 .42 22.99 4.87 12.74 -1.03 12.64 44.82  .B042
PORT4 13.62 .44 '25.67 5.48  13.51 -.27 13.00 45.80  .B358
*PORTS 13.45 .41  26.96 s,éa‘ 13.46 .01 11.96 49.36  .B426
 PORT6 ©13.55 .38 26.75  5.09 13.56 .01 10.72 48.92  .Bl6S
PORT7? 13;20 39 27.94  4.92  13.03  -.43 - 8.87 36.70  .8071
~ PORTS 1514 .35 26.84  4.13  12.9] _.66  7.64  34.52 L7539
PORT9 13.14 .29 21.71 3.14 12.68  -1.59 7.68 38.63  .6574

PORT1O 14.19 .18 20.60 | 1.69 13.89  -1.69  7.51 4l1.44 L4260

Note: All of the estimated regression coefficients are statistically

significant, with the exception of PORT1O0, at less than 1% level

Ao

of significance.
-



< pe 1\ . e
R o S U -
. 3 ES
B ¥ " -
. _vlaD_ . 7?%: }-'
VII-2. FiréEQPass Spbregréésion,Analysis:' Ihier;Temporal Patterns‘ :

of .Effects Induced by Exchénge Rate Fluctuations

Jaking one portfolio data set at a time, we ran six subrégressions,

: - - e - -
each subregression corresponding to a particular subperiod. This procedure

" was repeated for. each portfolioy in order to reveal any'time~dependent shifts
of the estimated regfessioﬁ parameters. This iterative anCédure also - =
'.enableswyé to distill the neCessary data for further émployment i%[f?bseqqentl
‘investigations regardingvthe stability of returns and the Crossesébtional
patterns of estimated parameters; However, this procedure haglinvolved
sixty sepépate regreséions-fof‘this pufpose aldne. In order to avoid
being swamped by a flpod of statistical results,.we have reported
in Table (VII.3 ) the subregr&sion results of PORTL only.

We will denote:the symbol‘u*S to represent_the annual éverage rate of

pst
return on portfolio p, in subperiodks, in year t, and denote the symbol Xpét
to represent the éorrésponding exchange rate variable. We ran the first-

pass subregression of thé following form in eaéﬁﬁsubperiod for a given -

portfolio, and iterated‘the procedure for all the other portfolios: .

(VI1.3)

- *

*
Hpst ~ ®ps 7 bps xpst * epst'
The reported results in Table (VII.3) show that there existed
a posilive relatiuhshjp hetween the two*time-series in every subperiod

“we considered for Lhis slady. AL of The esLimated regression
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~coefficients were statisticall; at mare than a 99% leveirofrconfidéﬁéé:i :
Correlation coefficients remained above .66 level through the entire

period..

+

However, the Table. (VII.3) éiéo reveals that the estimated slope coeffi-
cients, generated from individual subregressions for a giveﬁ portfolio, =
have steadily increased over the timé-span of .six éﬁbperiods,we considered.

- t . .

. i ‘ . e
This implies thag;foreign'rates of return have become more susceptible,

»

Y

over the years, to chéﬁges in exchange rate flUctuations, meaﬁing fhat the =
true equilibrium felatiénship‘bet&een‘the two vafﬁableé,may,have beén -
“shifting upwards over time. - Thus; the magnitude»o%~the marginal-éffec£‘~
exchange rate fluctuations can bring to bear upbﬁ fpreignvreturn
pefformanceA has increased, forlékample, frem the value q{ 13a38Ain éUBRl'
to the valﬁe of .5260 in SUBPéwl'Ih other. words, -a-one percentliﬁerementW e
of the exchange rate level hés resulted in improving return perfOfmaﬁce‘

. 1n excess of>é half pércentage poiﬁt'by the last subperiod. Moréover,
the correlation coefficients alép have improved steadily over theksame :
time-span, from the value of .7021 in SUBPI1 to fhe value of .8911 in SUBP6.

In other words, the exchange rate variable'alone could explain nearly 80%

of the total variation in return performance by the last subperioﬁ.

[+
b

These findings in turn increase our suépicion that the character-
istic relations of return performance with reépect to exchange rate
fluctuations may not be stable Fromsperiod'to period, i.e., may not ke

time-independent. . In order to investigaté empirically this possibility,
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________________ a_____bx___tla)_ _tlbx) E(ux) E(x)__V(ux) . Vvix)_ __ Corr_
_SEFPl» 13.19 .34 18.89 2.78 13.5i l.b9 “8728 34.31. .7021
SUBPZ 13.59 .33 17.88  2.52 14.20 1379 8}}2 - 32.22‘ L6663
SUBP3 13.78 .36 l§.48 ‘2;62 14.68 2.44 9.66  33.28 6809
SUBPa¥s, 13.24 .40 15.99 2.95 14.26 2.45 10.57  33.03 .7227
SUBPS 13.28 .44 18.13  4.73 13.58 ;66‘ 18.00 66.48  .8585
SUBP6 13,16 52 16.54 5;55"'12.38 -1.50 26.48 75.98 .8911
Noéé:‘ﬁli ofvthe estimated regressidn coefficients are Stétistically v

significant at less than 1% level of significance.,

f
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we obtained the time-series on estimated slope coefficients of

. characteristic limes with respect fQ exchange rate fluctUatiqns,

which we have termed the "exchange rate beta." Each observation point

of a given time-series comes from the corresponding first-pass subregre-

;ssibn we performed inqeqUation (VI1.3). 1In tpis way, time-profiles

of éXchange rate betas are prepared for all the other portfoliqsh

N\

Using these data sets, we propose to test the hypothesis that thg éxchange'

rate betas are an increasing function of time.

‘N\__\‘* ) J/’ )

W

“\-«,_\ e

To test the above hypothe81s expllc1tly, we Q9V1sed the follow1ng

Slmple regression approach without 1031ng the essence of such tests:

b = a + c* T +e ., ‘ - k! . -
ps =~ % 7 p ps T %pst (VII:4)

b

where b*S represents the-éxchange rate beta corresponding to portfblio p
in subperiod s, and Tps represents the time variable.
In terms of the above regression equétion (VII.4), we will focus on

testable gmplications of time-independence-of exchange rate betas, i.e.,

based on the time variable's coefficients:

Hy :

0t The time-coefficients of exchange rate betas are zero,

that is, c; = 0 for all portfolios.
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Table (VII.4) reports the empirical,results’obtained from thé
'regreséion equation (VII.4). The.reported results indicate that
thé exchéngé rate betas have positive,time—cbefficients in.ali Uthef
than two'caéés,'thué confirﬁing our present hypotﬁeéis that exchahqé
rate betas tend to shiftiUpwards with passage of time. However, ,
estimated time-coefficients are statistically siénificant at 95 % levelf
of chfidence in only three of the cases. .'ThUs, while it 1is true that
the ;stimated exchange rate betas tended to moyefupwards ovef,Limé} their
statistical‘S;gnificaﬁce coulavnot be eéta@lished unéquiﬁoéally across
the board. ~1In no ﬁay,do these necessariiy.imply that the equilibrjum
exchange rate betas have remained indepéndent Qf ti#e. - lo further '

delve into the question of time-independence of the estimated parameter,

we will proceed to investigate Empirjcally the time-profile of its

cross-sectional relationship.
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TABLE (VII.4)

b* =a «+c* T + s
ps = “p " P 'ps  ps

“a c* t(a) t(c*) Corr
PORTL ~2.59 037  -5.51 6.38" 9542
PORT? -1.74 027  -3.26 4.07 8978
PORTS -1.03 017 -6 222 L7435
PORT4 -~ -.63 .013 ~ -.90 1.51 .6028 - . :
PORTS | -.36 .009 -.60 1.25° .5326 .
PORT6 .16 .002 22 .28 L1402
PORT? 25N Loor 30 .13 L0673
PORT8 .18 .005 1.25  1.22 5237
" PORTY .70 -.015 .95  -.55 2661

PORT10 .45 ~.003 .54 -.29 .1480

-

Note: * denotes statistical significance at 5% level of significance.

2
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VII-3. °  Second-Pass Regression Analysis for the Cross-Sectional

Effects of Exchange Rate Fluctuations . , ‘,". K\ B

The question we ask in this section is whether within a given time-
period, exchange rate fluctuations exert a positive cross-sectional
impact across individual investment return performance, as well as

across various portfolio return performance.  That is, we propose to

‘test the hypothesis that a positive relatiohship'between returns and

exchange rate fluctuations exists across various investments,;and also
.écréss varioué portfolios, duringa specified tihe—period; Thus, if
indeed there exists a positive relationéhip between the twpvariables
over a cross-section of individual investment and over a crosé—séction
of individual portfolios, then we would éxpect thé retprns earned on -

an iﬁvestment or a portfolib to perform better or pdofly, dependingﬂyxg‘
whether correspondihg exchéngelrate changes were, respectivelyz

favorable or unfavorable.

For the purposes of testing the above'hypothesis, a simple second-pass-
reqression was hvrfnrmed to fit cross-sectional data on average
values of relorn and exchange vale vaciables, which were oblained [ rom
the first-pass regrfgsioné we ran in the previous sections. 'lhisbregression
was carried out by employing both individual investment data and portfolio
data. It should be remembered, however; that the relevant data usea For
second-pass régressions are expected values of corresponding time-series,
which have been obtained by averaging, on an annual basis, ex post time-

series actually observed.
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Flrst we denote Eu t@”iffresent the expected value of Jth 1nvestment s
annual average rates of return from 1968 to 1982, and denote ExJ to pepresent
the-expected value ef the correspondlng exchange rate‘varlable. From the

simple second-pass regression, we obtained the following:

= 13.0975 + .7895 Exj +es. B a - L (VIL.S)

(.7232) (.2702) (2.8816) ‘
Likewise, denoting Eu; to repreaent the expected value-ef pth portfolip's
average annufl rate of return, and Exp to represent the expected value of.
the corresponding exchange rate variable, we performed'the simple second-
pass regression using the portfolio data:,

Ep* = 13.2334 + .2713 Exp + ep. - (VII.6)

(.3116) (.3350) (.6094)

As the above results show, the estimated slope cdefficient is positive
and less than unity in either case. In ather words;-there exists a
xpositive relatdonship.between the two variables over a cross-section
of inveatments or portfolios. Thus, rate of return tends to be high,
on the average, 1n thosevinvestments in which its cortesponding exchange
rate increment is also high.' The estimatedhggbpeVcoefficient waa statia—
tically significant‘atamg£e than’??%‘ievet”gf\confidence when using the
individual investments' dat;: but its statistical significance, when the
partfolio data are used, could not be established at 90 % level of confidence.
The correlation doefficients from the above regressions are .6144 and f2753;

respectively, foh/equations (VI1.5) and (VI1I.6). Next, we will proceed

to estimate the above ‘regression equations according to subperiods.
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VII-4. Second—Pass»Sgbregression Analysis: Intér-YemperaL Proﬁ}ies~of;fuﬂ——;;f
thevCross—Sectional EfFects Induced by Exchaage Rate‘rlhctuationg
N

The dbjective of this section is torithstigatq the inte}—temporaljy
-lshifting pattefns ofva given'subperiod's cross-sectional effects induced
* by exchange rage.fluctuationsf_ For this purpﬁse, we will first exaﬁine
whether or not the positive cross-sectional effect of fhe“exchange rate
fluctgationé could be estabiished within a subperiod as-well.  In other
words, we ask whether‘exchange fate fluétuations exert a positive
impact on return per formance byer;é cross-seétion of portfolios in any
. given subpefiod7 _Applying this test repeated%y to all othér subperiods
enables us to force out the time—profilé of the exchange rate's cross-
~sectional effect on return performance, 5r0ugﬁt~about by any shifts of

existing equilibrium conditions from one subperiod to another.

Taking one subperiod at a time, we have collected the corresponding
cross-sectional data set of returns and exchange rate fluctuations,

obtained from the results of the first-pass subregressions we ,ran in

Y

section (VII.2). We then ran the corresponding second-pass regression
on this data set. This procedﬁre was iterateq Succesively for all
other subperiods. It méy appeé;, at a‘first glace, cumbersome to
follqw_this seemingly drudgerious procesé. But its importahce_beComes

apparent once we recognize that this procedure enables us to penet;ate
the surface of an essentially static cross-sectignal pattern.
Consequently, w;/;an capture the time-profile of inter-temporally shifting

undercurrents affecting the cross-sectional parameters estimated, and

subject it to empirical tests explicitly.
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For this purpose, wekdehoté EpSé‘to-represenf the expected value.v

- of annual average returns on portfolio p in_subpérioa s, and denote
,Exps fd'fepresent the expected value-;f the correqunding exchange ratg
vériable.> We ?aﬁ the second-pass regression of the foilowing form in
each subperiod: |

*

Euts = 8 g B+ € g | S O (VI1.7)
The relevant results from the above regressions are reported in

Table (VII.S). As the resulté show, the estimatéd slope

coefficients were pa§3tive,'excepf in_the case of SURP6.

In other wqrds, there exists a positive felationship betweén the

two variables over the Cross-sectidn of portfolios'in every sub-

:period except SUBPG; meaning that changes in'éxpected excﬁange rate

fluctuations exert a direct effec£‘on corresponding rethné in the

-

same direction over the cross-section of portfolios.

The results reported in the Table (VII.S5) also indicate that the
estimated slope coefficient has consistently deéreased in its maghitude,
starting from the initial value of .7590 in the first subperiod to the
final value of -.0282 in the last subperiod. Likewise, éstimated‘
correlation coefficients have decreased ffom the initial value of .7941
to the final value of .0261. the estimated slope coefficients were
found to.be statistically significant at the 95% level of confidence in’

“the first three~subpériods only.
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In interpreting the abovg results, however, we must bear in mind
that the regression equati&g: estimated are not the_sort gﬁ;;akabienship

we would expect to observe in equijibrium situationszgﬁther thanfgiving

"a simple empirical felatiohship between fwo vari;b{és‘only;

Indeed, we had argued 1in the previous-chaptefﬁfhat the equilibrium

—

teturn on foreign investments is related to not dﬁly*the;lével of expected

exchange rate fluctuations but also ther‘variableé. Beeéﬁse of this,

poor performance of the present .regression is to be/expected.‘ We will

‘return to investigate equilibrium fgfurn'performance by'employiné

muffip;a\regression analyses in the next chapter. But first, we will
proceed to examine the manner in which stability of foreigﬁ returns
are affected by changes in Stabiliéy of the corresponding exchange rate

fluctuations.
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JABLE (VII.5)

Eu;s z és + Astxps + epS:

a » t(é) t(M) E(u;) E(xp) \/(u'p)' V(xb) Cofr‘
suRPl  12.48 .75 S4.40  3.69% 13.22 .97 .31 .34  .7941
SUBéZ 12.89 .53 34.25 2.14% 13.60 1.32 A9 163 .6047
SUBP3 13.34 .42 41.09 2.37¥' 14.04 .~ 1.62 {31 .72 L6435
SUBP4 . 13.57 .25 30.02 1.13 14.05 1.88 '.31 .68 .3721
SUBP>5 13.95 :Ul 52.68 L2 13.96 .39 .50 .}3 | .0080

SuUBP6 | 12.96 -.02 19.28 -.07 13.01 -1.59 .74 .63 -.0261

Note: * denotes statistical significance at 5% level of significance.
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VII-5. First-Pass Regression Analysis on Variances of Foreign

Return Perfarmance and Exchange Rate Fluctuations

- The question we pose in this section is whether and to'what e%tent
the total risk level, or equivaléhtly the gross ihstabfiity level of
Foteign feturn performénce,‘ié infiuenced by exchange rate fluctuations.
Thus, Fr?m noting that the tbﬁgimVagiance'of nominal returns V(u;) is
the sum of the variance of real returns V(mj) and the variance of e*cha?qe‘
rate fluctuations V(xj) plus 2C0y(m3,’xj), we would expect changes in s
total risk to be éxplained, for the most part, by the variance of

exchange rate fluctuations aione. This '1s because 1f the real

return, i.e., the-rate'of returnvexcludihé the Forei;ﬁ'exohange rate
effect, remains fairly stab}é, we would expect that its variance

and hence its covariance with exchange rates to remainﬁnegligible‘in
magnitudes. Specifically, it is hypothesized ﬁﬁat»fhe eqal risk ieyel

is an increasing function of the variance of exchange rate fluctuations.

Consequently, we propose to test’theihypothesis empirically by use of

the time-series on variances of returns and exchangevrate fluctuations.
In'order‘to-investigate inter-temporal effects on the total riéki
level, we have generated the time-series on the variance of portfolio
returns and corresponding exchange rate fluctuations from individual
subregressions we performed previously. Thus, each observation point of

a given portfolio's data corresponds to a particular subperiod for which
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the relevaﬁt first—passﬂsubregression was pérfbrhed. VIn thié'wéy,

we have génerated ten separate sets of time—se}iés,'each sét corresponding
to a particular portfqlio's variance of returns and,exchangé ratérfluq&ua—' 
tions. | |

[

.A‘simplevfirst—pass regression was run to fit the time-series on variance
,oFlretUrns and variance oF-exchaﬁge rate variéble, reflecting our present \
hypothesis that there éxists, over time, a positive relationéhip between
tﬁe two time-series on variance. We will denote the symbol V(QSS) to
represent £he variance of returns on portfolio p, obtaihed from subperiod S, .
and denote the symbol V(xps) to repreéent'the variance of the cogresponding
éxchange,rate variable. The simple fegression of tﬁe following form

was performed on each portfolio:

V(p* ) =a_+c Vix )+e .. o | (VII.B)
(ups) 5 5 ps) ns , :
The feported results in Table (VII.6) show definite indications of a

positive relationship between the two time-series of variance.

The estimated slope coefficients are all poéitive, and they were

statistically significant at more than a 95% level of confidence in nine

cases. As Table (VI1.6) shows, statistical significance could nof be
- established only in one case. Disregarding the statistically insigni-
ficant tase, correlation coefficienﬁé ranged from .7097 to .9652.

Thus, the variance of exchange rate fluctuations alone could explain,

over tim?y more than 50% of total vsriation in the total risk level.

P
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: It is nbtewqrthy that eight caseg!had over 70% -of total variation

in total risk explained by the variance of the exchange rate variable.

its»explanatory pdwer ranging from 72% to 93%. Tlhe variance of
the exchange rate variéble alone could explain, on averége, 82% of

total variation in the total risk level. = As the théory'§uggeéted,. “
changes in fotal risk can be explained, for the‘mosﬁ.part,'by changes 7 -~

7 - - , A 4 :
in the variance of the exchange rate variable. The-rest of total’
, Qariatidns in the total risk measure, i.e;,\the portion of-totgl
i . \ .
variations left unexplained by the exchdnge rate variable, could still be

‘gxplainéd presumably by the other two variables, viz,~V(m§) and - e ;%

v ‘ 4
Cov (mj, xj). However, the empirical evidence provided in this section

¥
T

indicates that the remaining explanatory .power attributable to-these

two variables are insignificant or minor at best: “Thus, the empirical
N .

findings of this section substantiate Professor Grubel's cohténtion(Eﬁat
exchange rate fluctuations can be safely assumed to be the only risk

attached\to foreign investment. The next section investigates empi- -

rically whether or nOt-tUﬁ:ﬁ exists a positive relation§n£ENEetween the
@ s a

variance ~of the two varjables cross-sectionally.

~

-.\

Fo



[ABLE (VII.63

| oy ~
V{u&s) = ab + Cp V(xps)-+ eps:
A - F . -
a C. t(a) “t(c) EV(p*) EV(x) Corr
f-—-f---—'-év:it:_--_? _____________________________________________________
PORTI  -2.62 35 -0 7.37° 13.59  45.88 L9652
PORT2  -4.57 39 -1.so s.8l 12.32 ' 42.79 L9457
~ PORT3 -.79 .30 -.32 5.03  10.99  39.31 9294
o1 1.93 .23 .81 4.10°  11.10 38.78 .8988
PORTS 1.13 .21 .57 473 9.82  39.92  .92i2
PORT6 2.3%¢ .16 1.13 354" 8.84  40.06 8712
PORTT 76 .20 40 . 3.52° 6.82.  29.80 8697
PORTE 175 .16 142 3.247 656 28.46 8514
7 PORT9 3.62° .10 207 o™ 6.76  31.33 7097
PORTIO 6.4 00 423 .0l 6.13  29.97 .0042

Note: * denotes statistical significance at 1% level of significance.

** denotes statistical significance at 5% level of significance.



VII-6. ~ Second-Pass Regression Analysis on the Cross-Secﬁional
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Patterns of Variances of Returns and ELxchange Rates

Having estabizshed‘a posipive_felatipnship, over time, between the
variance of return performgnce ‘and the variance of exchange rate
fluctuationé,.we now ask whether we can also esfablisﬁ a positfve
relatioﬁshiQ’betﬁeén the two variables over a cfoss;sectibn'of indiQi-

dual investmepts and portfolios. VSpéCifically, we prbpose'to test

the hypothesis that the variance of foreign returns tends to be -

high at those places where the variénce of the corresponding exchange

rate fluctuation is also high. Likewise, the same hypothesis-test -

- 4

is applied to a cross-section of individual portfolFios.

For this purpose, a simple regression was run to fit the

-

dafé on the variances of the relevant variables between 1968 and 1982. ' -

.Thus, denoting U(u?) to represeht the variance of the annual average

retufns on jth invéstment, and denoting U(xj)'to represent'the-variance of

N

the corresponding exchange rate -fluctuation, -we estimated a second-pass

regression equation of the following form:

Vig*) = 4.3549 + . 344] Vix.) + e.. - ' ' (VIT.9)
" Jj J ; - ,

¢

{17.0837) (A5495 - (15.6028) /%

T ¢
, P - ,
Likewise, we denoted ;V(pg) to represent the variance of the annual

average return eg;ned/bn pth portfolio, and_U(xp) to represent the

variance of*fﬁe corresponding portfolio's exchange rate variable.
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We also estimated the second-pass regression equation of the fd{}pw@ng -

form: ¢ o ‘ , v . ,
.‘ ‘ o . e )
ygus) = -10.1980 + ., 4854 V(xp) + ep, i (VI1.10)

= U (4.2129) (.0934) . (1.9053)

14

As thé reported results in the above equations show, the estimated

~—-slepe coefficients are positive, meaning,thqg variance of returts are

o

positiVé]y related to the variance of exchange rate‘variéble.a These <.

Findingsuconfirm.our‘preseﬁtlhypothesis.that’the”variéﬁ;e of éxchangé
rate fluctuation exerts a positive impac%nén the variénce ofvtheAfaturns
éver the cross—secfiohcof investments. The estimatédvslopeAcoefkﬁcients )
arevsiatistiqélly significant at hore than a 95% level of confidence.‘

It is of éome interést to note that in additipn to the usuai reddctidn
in the calqulated'variances,éubéequentété formation of a portfolio,.the
standard-errors in the éstimafed‘regfessizn coeffitientsghaVe dropped
precipitously, as we had hopedf’ On tﬁe olher hand, the estimatedv¢v

éorrelation coefficient hgs increasea fromr.5189 to .8781.> Ouf next .

objectfe is to analyze'the‘ebove cross-sectional relationship accord-

ing to subperiods.: For this taék, we will turn to «¢he next section.

n
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VII-7. Second-Pass.Subregréssion Analysisron_the_Stabirity”Patferﬁg*
[of Return Performances and Exchangé\ﬂate Fluctuations'

B . ) \\
o : N
- F ) \‘ . . .
Taking one subperiod at a time, we have generated the corresponding

y

cross-secticnal -data on the variance of return and exchange rate variables
from the first-pass subrégressions we ran in the last section. - We then

. ‘ . . C Ny . T
performed the second-pass regression over this data set. Nhis procedure

was iterated successively for all other subperiods, yielding a time-pfofilel

of the estimated regression coefficients. oo \\

>

. ti\:' For,thehsecond%ﬁbss”subregress}ons, we denote the symbol V(u;n) to x\{

-

represent the variance of annual average returns on portfolio p in period s,
and denote the symbol'V(XpS) to represent the variance of the corresponding
exchange rate variable. We ran the regression of the following form,

‘reflecting our present hypotheéis that the variance of exchange rate fluc-

tuation exerts a positive impact on the variance of returns:

. V(ups> =ag V(xpSD t e o | (VI1.;1>

LN -
* '

The empirical résults from fhe above regressions are repbrteq in
Table (VI1.7). As'the reported results*indicate, the estimated slope
coefficients were all pogitive rangiAQ from .1610 to .5230. The
estimated coefficient in each sﬁbperibd wasistétiStically significént
at more than é 99% levél of confidence.  IGe correlation coefficients
ranged between .7858 and .9569. In dther words; variahce of e%chanqe
rate fluctuations was able to explain 62% to 92% Qf fhe total change

in the variance of the foreign return variable.
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/l o o -

*sectidns,~the findings of this section might not be surprisingl 'iBut
it was a éomplete surprise, nonefheless,.to observe\théfithe éross—
sectidnal effect of exchange fatg vafianée has moré than dou?led,
during the.time—period we analysed. ‘ Thué, by the last subperiod,
tﬁe cross-sectional coefficient was found 10 be .52, in c?mpérisoﬁ to
its initial Qalue of fZl in the first subperiod. TheSe’findings
give-definite indication that the cross-sectional relationship between
tﬁe variance of foreign returns and‘exchadgérafé fiuctuations,hav‘

. Fe . )
shifted upwards with the passage of time. The statistical signifij?k\\
cance of the estimated coefficients for the cfoss—sectional effect

has remained at more than a 99% level of significance throughout the

entire period.

These findihgs in turn:incréase 6ur suspicipn that an equilibrium
relationship hypothesized under these conditions might Be misspeéified;
resulting in biased estimates‘of the supposed equilibrium-parameters.
Ihe'misspeciﬁication comes about not only because of incorrectly
excluding exchange rate flucfuation, but also in spite of its:
correct inclusion in a model.‘ This is because the paramete;s being
estimated cannot b? held constant'ovef time, which results in the |
methodological contpadiction“of_attempti;g to‘éix quantities constant
thaf ére‘subject to shifts Bue to chahging equilibrium conditions.

Specifically, the tihe—dependence of the estimated'parameters results

in misspécifying the regression equatiohs simplyﬁbecause the parameters

Vo

S
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as population coefficients representing the true theorecticalﬁLeLationshipg;gmg;f

are not independent of time. This 1is Professor,Cheng's criticism of the.

fraditional SML model, which is extended to current discusei?ns analyzing

: 7 _ \ ~
the effects of exchangé rate fluctuations on equilibrium conditionsl;
“The empirical findings obtained from this chapter also give indications
- o, . . .
that such criticism is valid in the sphere of foreign investment as well.
1 Sée‘Cheng and Grauver (1980).. . )
N\
%%7 -
o B
.
;
-
. //
N~
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SuUBP6

,'V(uSét) =a + AS V(xpst) *'epst:

’ a Aot t(h) EV(p¥) EV(x) - Corr

SUBP1 39 21 60 9.32%  6.40 28.01 9569 .
suBP2 2.76 16 3.19 5.117 7.06 26.67 8750
SUBP3 1.44 24 77 3.74 8.34 27.85 7976
SUBP4 73 .34 -.s5) 6.48°  8.34 26.64 .9166
SUBPS  -10.02 -~ .40  -2.59 5.1 9.44 47.76 .8756
-16.11 .52 -1.77 7 3.59*_ 16.18 = 61.75 - .7858

‘ Note: *

denotes statistical sigﬁificance at 1% level of significance.
. S .
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CHAPTER VITI EFFECTS®OF EXCHANGE RATE FLUCTUATION ON MARKET RISK =

\\

)

VIII-1. Estimation of Characteristic Line

The purpose °f thiS‘§§£fi0” is to estimate the charaeteristic line,

with respect to market inde; rate of return, in order to'genetate‘thev
necessary statistical dataifor employment in second—pass regressiens.

The secdndfpass regressions SUbsequentl% use these data?as inputs inv<-——
orderr 0'investigate the time-profiles of estinated coefficients in the | e
equilibrium relationship.of SMt and IML models. For this purpose, we

estimated individual investments' characteristic lines by performing

the sinple first—pass regressions of the following form:

* - -
Wi =85 + by tnp + €50 (VILL.1)
b
is the annual average rate of return on investment j in period t,

¥
where ujt

and Kt is the corresponding market rate of return. X

We have collected a timeLseries on the narket‘index rate by calcula-.
ting the weighted aveTage of individual investments' annualraverage rates
of retutn, which include all U.S. domestic investment and all UPS; Foreign o
investment in manufacturing industries. ~ Thus, the characteristic line
of the jth in;estment measures investment characteristies in terms
of 'its simple relatiOnsnip with market rate Fiuctuations. tor this

reason, the equation (VII1.1) has also been called the ”Singie-lndex Market

_Model"™ for the reason that it has a single explanatory variable,

r
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represented by a market index rate, and.that the equation provides a model
" of the systematic way in which earnings from an investment interact with the
market index rate according'to thé specified equation. " Thus, the slope

coefficient of the above characteristic line has been termedﬂthe "market

cate beta', feflecting undiversifiable‘systematic market risk.

:Enploying this model, we performed firsi—bass cegrESsions on the
return perfofﬁance of U.S. fcteign investment in-l7 countries. The
invesfment "in a particular country wa5'aéSUmed to be completelylhcmcge—v
neous. Table (UIfi.l)’reports‘the~relevantlstatistical‘reSults obiained
from che above regressions. As the'resuits show,- estinated slope
coefficients aré-all positivé, ranging From;;l358 in the case of Sweden
- to 1.9136 in the case of‘Ireland. These resuits indicate that returns
from foreign invé%tment move in the same direction as the market index
rate. However, thc magnitudes by whicn.individual retcins are affected
are shown to diffcr greatly from one investment‘to another, reflecting
c , N

a wide divergence of investment characteristics distinguished in terms

of systematic market risk. _

Traditionclly, investmcnt with the vaiue of bj less_than unity,'
including negative values, has:been'characterized as defensive invest-
ment . It isrdefensivc in the sense that it offers an oppd}tunity to
reduce overall porifolio risk by incluaing.it'in the portfoiio;.witn <
'a smaller value of bj? Qoniribyting_a'greater reduction in qverall fisk
For the deFensive investment, a one pcrcent increment in the markefiindéx

‘rate is likely to result in less than a one parcent increase in its return.

P
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On the other hénd, a one bercent_drOp'in the markéfriﬁﬁegrgéte is jikely
: to‘result ih less. than a one percent dfdp in the inyeStﬁent's returﬁ.
In this sense, an investment is defended since a major fluctuation of
the investment's return performance 1ig mitigated{ 'Like@ise; an
investment With the value of bj greater fhgn unity is said to be an
“aggressive.investment, with the greater values of bj Charactcrizing  '
more aggressive investments. ’
Ubon adopting tHe use of thisdterhinology, it is clear from tﬁer

reported results that most foreién»investments‘provide investors with

defensive vehicles whereby overall portfolio risk can be reduced.

Specifically, out of the total of 17 caSes,‘lB cases were found to be

defensive investments, 3 cases were aggressive investments, and only one
case was risk-neutral in terms of estimated market rate betas.
-

In ]able‘(VIII.l), we have reported these findings as well as otheg

relevant results obtained from' the above regressions.

Having obtained market beta estimates from the above first-pass

- regression, we could proceed to perform second-pass regressions on these
croés—sectionalAdata of market betas, by simply regressing individuai
average returns onto estimated market betas of the corresponding
investmeng. As is well-known from time-series studies, however,

residual errors resulting from first-pass regressions are

usually correlated over time. This non-independence invarlably causes

a host of econometric problems, resulting in the intfoduction'of_bias_and'

inefficiencies that could confound subsequent second-pass regressions.



“ship with market rate fluctuations over time.
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To minimize these problems, portfolie>éeta were employed as inputs,

and the first-pass regression applied to the eharacteristie line was

repeated using the time-series of portfolio returns. As before,

to represent the annual average return on portfollo p, in

t P

denoting u;
period t, and p nt to represeni the correspondlng market index rate,

-

we performed flrst pass regre881ons us1ng the characterlstlc llne

of the following form:

St =ay+ bp ot * Cpt - 7 : (VIII.?)

The estimaEed market beta in the above equation represents the measure

‘of the portfolio's return characteristic in terms of its simple relation-

Empirical estimates of the above characteristic lines are reported
in Table (VIII.2). The results show that estlmated market
betas are all positive but less than wpity. All of the estlmated market

betas are statistically‘significant at the 95% level of confidence. As the

- reported results indicate, market betas are significantly below unity

over the entire cross-section of portfolios. This means that each port-

' foiio is defended against the major risk of a . precipitous deterioration

in overall nortfolio return performance. This of course is the
classical argument behind portfolio diversification of investments

in the context of reduced systematic market risk.

A



variance of overall returns in a diversified portfolio is lower, ceteris
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From the preceding analyses, it follows as a corollary that the total

paribus, when its corresponding systematic market rate risk is also lower.
This can be seen immediately from noting that total variance inrthe.,
above characteristic line is -simply the sumﬁofA systematic risk, i;e,,rm

2 - . . . . - ‘
pr(umt) plus UnSYS;;jBLJC risk, i.e., V(ept), assuming that the

covariance between the market rate and the residual error is zero. o
i R P : . : . ' B

Conséquently, a portfolio's overall risk, measured in terms of the total

variance of its return, can be reduced by including those investments ’

that will reduce the portfolio'é overall systematic risk. THiéris'

another'variant of the classical argument behind the divefsification.

In Table,(VIII.Z), we reported total risksAandtsystematicvmﬁgket risks,
measured in terms of the calculated variance of returns and the market

betas, respectively. Two things can be noticed about the reported

rgﬂults, First, total risks associated with holding portfolios.hava-

dropped significantly, as expected, from those ofiindividual investments. -

Second, ‘as we noted ih\thg above paragraph, the portfolios' total risks

rm——

are lower when their cdrrésponding systematic market risks are lower.
These and other relevant resulté\are indibated in Table (VII1.2).

What should also be noticgdvabout'the reportea results is that %n the
context of direct foreign investment, these reduction$ of risk measures:
following international diversification ogyportfolips represents ‘the
source,of an entirely new kind of world welfaré Qains from international

economic relations, different from both the traditional gains from trade

and increased productivity flowing from the migration of the factors.

/ﬂ
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It is clear that risk diversification pz?ﬁTdes a potential motive 7

for foreign investments in physical as well as financial.invéstmentsl.

It is clear in the same vein that this kind of welfare gaih-is avail-

able 'to outgoing investors as well as incoming investors from abroad. -

Thus, pbrtfolio approaches to analyzing foreign investmgnts can

explain two way flows of international capital, which could not be

explained otherwise. These of course are the arguments first sﬁggeéted
by Professor Grubel. The findings obtained in this section provide’

further empirical support to substantiate such argumeﬁté. The next

section turns to probe the characteristic line in terms of subpepiods.

1 gee Grubel (1968).
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TABLE (VIII.1) _— o S S .
uEt = aj + bj Bt + ?jt: o o _— = <
{
a b t(a) t(b)  V{p*) Corr :
Australia ~4§;84. .53 .78 - 1.30 17.300 3412 -
Belgium .37 i98 .06 1.97" 30.30 L4807 7 o
Canada 5.51 .36 2.09 1.69 5.4z 4251 ) -
Denmark  4.29 .66 6.28 .52 28.54 . .3327
France 4.82 .54 7.27 60 36.08.  .2423
Germany *  8.14 .90 10.27 .85 73,6Q>i 2820
Ireland  1.67. 1.91 .85  9.67% 10.56 9370
Ttaly  +©  8.14 . .68 {.26 S 1.27 30.05 3323 }
Japan: C 9.5 .77 134 1.35 30.95 L3512 AR
Netherland  2.76  1.00 .52 2,29 25.36 L5364 . N
New Zealand  5.34 .48 . .81 .88  29.51, .2329 S
Norway T 1.49 79 ,3? | 2.}@* 14.85;' ',5521 | V;ané
South Africa 5.35 .76 ﬁ.eé’ 1.18 . 43.53 3111 ff} ;
Spain -8.45 1.21 -.90 1.5  67.18  .3975 R
Sweden 9.4 13 1.76 .30, 18.49 . Losss | k
Switzerland 4.76 1.1 .80  2.27% 31.16 o533 B
U.K. . .8 wow .07v 1s3 420 3921 T |

Sources:  Survey of Current Business, 1967 through 1984.
Federal Reserve Bulletin, 1967 through 1984.

Note: ~* * denotes statistical significance at 5% level of significance.



TABLE (VIII.2)

u;t = ap +_bp Kot + €

pt

PORTI  2.47° . 87 .56
PORT? 1.93 83
PORT3 3.45 78
PORT4 3.43 - .85
PORTS 3,60 .83
PORT6: 3.49 .85
PORTY 3.77 .78,
porie 475 .69 1.86 3.
PORTY 4.72 .67
PORT10 5.16 ' .74

L] OD
.96
.72

.87

.68

.51

Note: * denotes statistical significancé_-atAS% level of significance.
** denotes statistical significance at 1% level of significance.

A
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VITI-2. First-P Subregresgion Analysis on Systematic Market Ris&l}‘

In order to capfure shifting patterns of estiséted market betaé,
we berformed regressions 1n each subperioa,taking'one portfolio data set

at a time/ This will generate the necessary data sets to be employed

as 1inputs subsequent second-pass regressions. Ffor this purpose,

60 separate\regregsions were performed, each porftolio requiring 6
individual subregressions on the corresponding subperiod time-series.
In order to prevent our analyses from being cluttered with myriad of

statistical results, however, we will confine our discussion - to the

subregression results of PORT1 only.

Denoting ugét to represent the énnual‘average return on portfolio p

in subperiod s, and p to represent the corresponding market rate of
P 4 Hos P g ,

t
return, we iterated the sUbregression&of the following form - for each

subperiod of a.given portfolio and then repeated the procedure for all

the other portfolios:

.
£ ;

w* . = a + b I + e f o ' ' A (VIII.3)
pst ps ps "mst pst” 4 « t

- ' .

;o '
Table (VIII.3) reports the relevant statistical results from‘performing
the regressions on PORT1. The reported results for estimated market
betas show thatrthey are all positive, ranging from :0257 to 1.3915. 7

L

P

The correiation coefficient obtained from the above characteristicline

i

ranged between .0180 in SUBP1 and .7770 in SUBP6.



magnitude of equilibrium market betas, and hence, the equilibrium -
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What éétoﬁnded us about the reported results in the Table (VIII.35
is the extent which estimated market betas‘ﬁaVe shifted upwards ‘ |
aver the time-span considered. fhis finding implies that returns
have become increasingly sensitive, over thq féarg, to changes in
market rate>fluctuations. Consequently, regressig;‘parametgrsx-

assdmed in the characteristic line may have been steaaiiy shifting

=

“upward from period to period. Thus, the magnitude of thexmhyginal

/ '

effect market rate fluctuations can'bring to bear on return Tevels

S ;
_bhas increased from virtually.nothing in the earlier years~-to more

than one in the later years. In the last subperiod COnsidered,ré-

‘one percent increment of the market rate has resulted in affecting

rate of return obsérved'by‘l.B% in the same QpWard'direction.

This suggests that foreign investments, on average, have taken on

the characteristic of decidedly more aggressive investment, as
evidenced by the upward shift of the estimated market beta:

N

These findings give empirical support to the éfiticism that the - =

-
[

relationship hypothesized under tradit10681 CAPM model are not stable
fromiperiod to period. In order to investigate thg %zme—depenQEnce
of estimated market betas, we obtaineé time§series on the market
beta, by means of estimating slope coeffiéients fram equation (VIII.B&.'
Thus, each observation point of a given time-series cofresponds to»

a particular subperiod. In this wéy, the time-profile of a given

portfolio's market betas was prepared, and likewise, for all the

[N

oy

A
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other portfolios. Employing these data sets, we propose to test the -

hypothesis that market rate ?étés are positive functions of time.

]
i
i

| ~ L |
. - ‘(
Specifically, we devised the\TBTTUwigg simple regressipu-approachy. __
R . / ~

p-—

-~

in order to test the above hypothesis eprTtitly:,f\d,a/
- . i N—
b =& +c T +e | - ‘ (VI1T.4)

where bpé represents the magket‘beta; Corresponding to portfolio ﬁ

in suﬂperiod s, and Tpé represents the’time variable.

In terms of the above regression equation (VIII.4), we will concentrate
on testable implications of the time-independence of market betas,

)

based on estimated coefficients of the time variable:

Hg: The time-coefficients of the market rate betas are zero, that is

Cp = 0 for all portfolios.

TaBle (VIIT.4) fepbrts the empirical results obtained from the above
regressioﬁ eqhation (VITIL.4). The rgported reéults show clear indica-
~tions$tﬁat eétimated_time-coeffigients are positive’in all but one case,
reflecting our present hypothesis ghét market rate getas are an increa-
sing function of time. The reported results are statistically signifi-
cant at moré than the 95% level of confidence, except in two cases. In

other words,  we réject the above-stated null hypothesis in eight cases,

impiying that the Corfesponding‘market betas were not independent of time.
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What is notewofthy about the reported'y?sults is that estimated
market betas have steadily increased in maéni£ude over the years.
This result may not bégsurpfisiﬁg inuvigw of the fact that estimated
‘exchange rate betas also were found to have steadily increased over
"the same time—spanl. What arrests our attention here, however, is
rthat we may gainfully entertain the notion of two types of Betas o Y
being related to eachu?bﬁgr in some systematic fashion pver time.
-This possibility’is considerably strqngthened by noting that both
market beta and exchange rate beta, as population regression coefficients,
are functions of same retﬁrn variables, as well as dthef variables.
In other words, the return variables are common factors that affect
simultaneouély)fhe éhdogeqous determination of both types of betas
in a poﬁulatién.regression reflecting their true theoretical relationship.
Furthermore, the rate of return and systematic market risk are both
functions of exchange raté fluctuations, according to the arquments of the
previous chaptérs. These conéideratidns increase our present suspicion,
: suff;cient for driving home the point that,sysfematic market risk
should alsghbe relaﬁed empirically to systematic exchange rate risk
1n some chafacteristic‘manner. Therefore, we will proceed to inves-

tigate the characteristics emerging from the empirical relationship

existing between the two types of risks.

1 See section (VII.2) of last chapter and Table (VII.3).

.;//\

N
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TABLE (VIII.3)

* - . .
'ulst = 9s T bls Pmst © emst'

SUBPL  13.27 . 02 2.24 .05  8.28  .0180
SUBP2 10.70 29 2.17 72 8.32 2482
SUBP3 9.50 .41 1.95 1.08 ‘ 9:66 . 3586
SUBP4 486 .74 .89 1.75% 10.57 .5266.
SUBPS -.52 1.08 -.06 1.63*% 18.00 .5007
SUBP6 -4.98 1.39 -.97 3.49%  26.48 .7770

Note: * denotes statistical significance at 10% level.

L
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TABLE (VIII.4) | :

. -
SR “ B ﬁ'
N i
) a C t(a) t(c) Corr
PORT1 ~21.07 27 -15.71 16.20% 9925
PORT2 ~17.28 22 -7.92 8.17* 9714
PORT3 -16.47 .21~ -15.85 16.39%  .9926
PORT4  -16.32 .21 -27.71 28.84% .9976
: . . vy i
PORga‘ -13.64 .17 v -4.00 4,20 .9028 .-
PQR 6 -9.48 .12 ~4.85 5.19%  .9337
PORT7 = -7.84 .10 -3.05  3.26%  .8531 N
PORIS8 - -7.10 .09 -2.69 . 2.88%*%  .8215
PORT -4.23 .05 -1.51 1.68 L6436 -
PORT10 .88 .01 .35 -.10 .0505

Note: * denotes statistical significance at 1% level.

*x denotes statistical significance at 5% level.
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VIII-3. Inter-Temporal Effects of Exchange Rate Betas on Market Betas

to investigate whether the type

Thé objective of this section 4
of empiriﬁafﬁrelationship we estaflished betweenAtotal risk‘ and exchange
rate risk ‘can also be obtained betw&yn systematic market risk and Z> .
the system;?ig exchange rate risk. For thié‘purpose, we emplby“the
time-series on market betas and the exchénge r;te betas obtained
from preyiou§;SectiOHS;r‘%Using these time-series, we propose tg teét
whether the changes }n gféfematic market risk can be explained,

over time, by changes iﬁ'systematic exchange rate risk.

Thus, we wilf‘dgnote, as before, bpS to stand for the market beta of

N
~

portfolio p in subperiod s, and b;s to stand for the cofresbonding
exchange rate beta. The following regressions were performed on
the time-series of the two types of betas for a given portfdlio and

repeatedly appliedvto all the other portfolio time-series.

bpS S ap + Cp b;s + eps' o (VILL.9)
The relevant empiricgl results from the above regressions are
reported in Table (Vlllf%%l The reported results show that the
estimated slope coefficients are.ail posi£ive, thus confirming our
suspicion that changes 1in Systematiéjexchange rate risk resu]t:jn

affecting systemétic market risk in the same direction.
The correlation coefficients between the two types of betas ranged

from .4410 to .9713. The estimated slope coefficients were statisti-
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" cally significaﬁf at 9 o Ievel of confidence in 4 cases: For the

other cases; however, statistical significance could be established
-~ _ .

| at only the 75% level of confidence. .

The order of the portfolios reported in Table (VIII.S5) corresponds to
the rankings based on the maghitudes of their respective exchange rate

betas L. Thus, PORT1 has the highest value of b*, and the PORT10 has’

* “the lowest value of b*. Resulting from thig arrangement of portfolios,
it is revealed that estimated market betas tended to be -higher in those

pdrtfolids in which the levels of corresponding exchange rate betas
were also 'higher. This implies that éhanges in the levél of systemat;c
market risk has been more pronouced precisely in those portfolios
in which rethn performancés have been more'sénsitive to cdrresponding
exchange rate fluctuation over the years. This finding in turn
suggests that the two types of systematic risks might be related in
some systematic fashion over the crdsé—section of portfolios. 1In the

t

next section, we will turn to investigate this possibility empirically.

These 'beta rankings are based on the period from 1968 to 1982.
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TABLE (VIII.S)

a c t(a) t(e) Eb ¢ Ebx Corr
PORTI  -2.09  6.77  -6.12  8.16* .65 . .40 .9713
PORT2  -2.62 7.32 -6.43 7.82* 54 43 .9689
PORTS  -2.17 7.24 -2.10 2.65%% .55 37 7992
PORTG  -1.91 6.0l 118 1.60 .66 42 L6255
PORTS  -2.48 8.05 Z1.62 2.05%* 4 .38 L7160
PORT6 _.33 2.72 .26 78 66 36 L3655
PORT? -.52 293 -.56 1.16 .56 .37 L5033
PORTB .50 1.50 -1.27 1.39 .48 .36 5711
PORTY -.15 2.09 - 24 .98 .46 29 4610
PORT 10 .37 1.30 1.39 .99 .63 .20 4666

Note: * denotes statistical significance at 1% level.

** denotes statistical significance at 5% level.
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VIII-4. Second-Pass Regression Analysis on the Cross-Sectional Patterns

Between Systematic Market Risk and Systematic Exchange Risk

The question we pose in this section is to ask whether'we‘cén also
establish a positive relaiionship between systematic markét risk
and systematic exchange risk over a‘cnossfsection ofvindividual
investments. Specifically, we propose to test the hypotheéis that

systematic market risk tends to be high in those investments where

corresponding systematic exchange risk is also high.

P

For this purpose, a simple second-pass regression was performed to

~

it crossFSéctional data on the estimated betas obtained from the

1respéctive first-pass regressions. Thus, denoting bj to represent

systematic market risk associated with jth investment, and denoting bj
to represent the corresponding exchange risk; we estimated a second-

pass regression equétion of the following form:

AY

b. = .3029 % 1.1111 b* + e .. . (VIII.6)
J J i . . |

(.1948) " (.4648) (.7763)

Likewise, denoting bp to represent the systematic market risk associated

with pth portfolio, and denoting b; to represent the corresponding. syste-

"~ matic exchange risk, we also estimated a second-pass regression equation

using the Eqptfolio dats generated in the previous sections:

b = .5922 + .5199 b* + e . (VIII.7)
P P p

(.0729) (.1821)  (.0529)
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As the reﬁorted results froT;}he above regressions show, esti-
mated.slope coefficients'are’pbsitiv;, indiéating tﬁat systematic

market, risk is poéitively_related to systematic exchange risk.

These findingslconfirm our pfesént hypothesis that systematic

exchange risk exerts a pdsitive impact on systematic marke£ risk

over the cross-settion of iﬁLestments. The estimated slope coefficient
is statistically significant at tﬁé 90% level of confidence-in the case of
using individﬁal investment data, and significant atlmore than the 99%
level of confidence in the case of using portﬁolio data. The corr- )
elation coefficients are, respe;tively, .5384 from thé regresgion equa-
tion (VIII.é), and .7104 from the regfession equation (VIII.7). ‘As a
result of portfolio formation, therefore, both statistjcal‘signifjcancé
and Corfelation coefficient have improved’in comparison to corresponding

statistics we obtained from employing individual foreign investment

data.

In spite of the pdéitive cross-sectional relationship between the
twb types of systematic risks, however, we should also be mindful of
the empirical results established previously, regarding non-constancy
of the estimated betas over time. THus, there is no quérantee phat
the estimated slope coefficients of the above regression equations
have not experienced time-dependent shifts. Consequently, there
1s no guarantee either with resbect to the.poéitive sign of the
cross-sectional relatioﬁship remaining invariant between various

time-periods. In the next sécﬁioGZi@e will probe into this bossi~

bility empirically.

N
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VI11-5. . Second-Pass Subregression Analysis on Cross-Sectional Patterns

Between Systematic Market Risk and. Systematic Exchange Risk

The«purposerof this section is to investigate whether there exists -
a consistent cross-sectional relationship between exchangé rate betas
and\market betas. Spgcifically, we propose to test whether within

;‘given timé—period, the two types of betas move in the_samé directioh
over a cross-section of portfolios. Applying this test £Fpeatedlyf
Fé% each subperiod enables us to éaptune the time—profileldf\shifting

cross-sectional relationship between the two types of:-betas from one

subperiod to another.

Téking one subperiod at a,fime? we per}ormed‘second—pass regressions
on the cross—sectional’déta of the market betas and exchange rate betas.
Denoting~bp% ﬁo repreéent the market beta onvpértfolio p in subperiod s,
and bSS to ?ép?esent the}corresponding exchange rate beta, we gsfimated“
the regression equation af the following simple form:

(VIiI;B)

b - a ‘+ A b* + e
s ps

ps S ps’

a—

The relevant results from the above regressionfifre reported in
Table (Vlllfg). The reported results reveal that estimated cross-
"sectional coefficients also have been increasiné“bver the years.

This result 1is notfsurprising, and is completely expected in vidw of

the fact that exchange rate fluctuations have beeq§g;own to play
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increasingly dominant roles in the eqtire spectrum ef our analyses.
: S \

faé£{~aat the sign of the est imated

H

What may surprise us, however, is the

Thus, the reportqg resuits sbow that in §arlierusubperiods, ﬁarket Sétas
used to h;ve,negafibe correlafions,witr}theVéxbhange\fate betas,oVer

the carresponding crosé;sections of portfolfos.: In otherfwords, port-
fOIioé with high exchange rate betas tended to have loW market betaé, wﬁile
at the same time, the portfolios with low exchanée raﬁé betas tended‘tu
nave high.market betas.. As t;me’went by, however, the éhiFting’pattern

of cross—seétional effects has resdlted 16 reversing the direction éf

the association between the two fypes of betaé‘such that pGrtfolios

w}th initiall} high exchéﬁge rate betas have turned out to‘accnmbény high

market risks as well. This is what -the empirical results report in

Table (VIII.6).

These findings, however’, are entirely consistent with pre@ious results
obtained from the first-pass regression equatiqﬁ’(VIII;Q). This is because

the estimated coefficients” from the first-pass regressions were shown to be

”

higher precisely in thoéé‘portfqliqs that had higher rénkings in terms of
exchange r@tp betas. In other words, market betas af those pofgfolios

7

with relatively higher exchange rate betas have been shifting upwards, over
time, at a pfoportionately ﬁéster pacexin accordance to the éoqteéh@ndinq]y 
highef CoefficieQ; values g the first—pass equation. However, the éxfenp .
of upward SHifES in market betas hés been so much greater as to result'id :
the pos}tive cross—secfional relationsiip bgtwggn th two types of betas'
by the fourth suhperioq.,' Thié'délwhat the results réported{in fable

(VII1.6) reveals.
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-TABLE (VIII.6)

e

b = a + ;*b* + e 3
ps S . PS. ps £l
a > ta)  t(o*) Eb b Corr
SUBP1 1.10 2,51 T 2.68 -2.13* .23 34 -.6018
SUBP2 77 —1.09 4.357 -2.14* .40 <34 -.6047
suBpP3 97 =1.27 >.46 -2.63* .91 36 -.6811
SUBP4 .54 .20 3.40 . .48 .62 .37 1689
SUBPS - .06 2.29 -.36 4,65%* .68 .32 8547
SUBP6 ‘ .06 2.38 .55 9.05** 1,06 42 9545
Note: * denotes statistical significance at 5% level.
** denotes statistical sfgnificance at 1% level.

2N
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VIII-6. - Conclusion - ' / “, T &aum_

> - ,
The purpose of this section is to integrate, by way of summarising,

variods aspects of the equilibrium retationship discussed heretofore and

=

. present an overall picture in the light of the empirical fihdings obtained

in our investigations. For.this purpose, we perform secbhd—pass

regresﬁiuhs-for the SML and IML models accdridng to sdbperiod.

' Thus, we repeated the same regressions performed in Chapter VI, but using - s

~
~

Cross- sect10na1 data obtalned From subsets of the time- serles, distin-
>

qulshed in terms of subperiods. This will enable us to capture the

time-profile and cross-sectional proflle of the equilibrium relatlonshlp

by flushing out, as it were, the shifting pattern of equilibrium in a

criss-crossing manner.

- The complete patterns of equilibrium return-risk relationahips are

E;EEEHEEd in‘Table (VIILI.7). Firat, we notice frg% the reported results

. that the intercept terms, which represent the riskless rate of retwrn, i;e.,
free from- exchahge rate 1nfluences, have been generalii shlftlnd upwards

M

over the subperiods. The intercepts for both SML and IML models are D

statigtigally significant in each subperiod at more than the 99% level of )

. il

confidence}’ This réElécts the'observed empirical fact that‘even default<"

free investment returns, the interest paid-on‘U.S. Treasury bonds for

.example, hate been climbing along the upward trend line during the time— : -
span -we considered.' Thus; our results are in agreement with the arguhent
that there exists no true riskless investment in the sense of thedtime—
independence of 1its returns:’even risk—Free investments will experience

variability of return over time.
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Second the result obtained from the SML model indicatdé’that the

market price of systemat c market FlSk has bﬁ%ﬁ@falllng ver the

,ﬁ

years. But it has fallenfée\much the reported result shows, that

it has become a minus value, -2.4120 to be exagt, meaning that for a

. ’ : -
one percent increment of market risk, investors are Willing t& reduce,
rather than raise, the necessary return requirement by ore than'two

percentage points. —As utterly unrealistic as this part ular result

‘A
.

is; it nevertheless makes our p01nt most starkly: equilibrium rélatlon-
ship in international investment, wa;;\spec1f1ed without explicit
consideratioh,of stochastic exchange raterfluctuations in a model,

is misspecified, a priori, and the specification error is bound to

‘rear its face in the form of nonsensical results in empirical studies.

The negative market price of systematic market risk resulting
“$pom the SML modei, however, should not come as a surprise,in view of
the theoretical arguments enunciated in Chapter VI. According to
the theory, the SML model may give a negative.value for the market.
price estimated, not because investors are intrinsically risk-lovers,

but because the eq ilibrih@'return—risk relationship attributed to

¥

- L

the SML model migspecifies the true relationship by incorrectly omitting

the presence of stochastic exchange rate fluctuations, It vias
argued that equilibrium foreign earnings are related to systematie
,exehange‘rate risk in addition to systematie market risk.

Thus, the estimated slope coefficient of the SML model reflects not

only the marginal effects of systematic market risk, but it also



~

e

w o

" _gitks up indirectly the marginal effects on the equilibrium return-asso- \’

- ciaged with sistemagyg exchange rate risk.” Because of this, it,is' /”}xw

entirelyvpossible tHat'the total market pfice‘ofjrisks implied by the
‘SML mogdel wouiéxfhoﬁ a negative value in the case when.negative '
Coefficiéni'assoéiated With systematic exghange rate risk Qariable,'
which is not explicitly shown in the SML model bbﬁtthonethéléss buried.

in its estimated market price, is sufficiently large in magnitudg%és to

4
¥

& >

dominate the positive value associated with the systeméticAmarket risk.
The empirical results obtained from our IML model indicate that the

’absolute magnitude of estimated market price connected to exchange

b o

rate risk is, indeed, quité aizable.: - In the last subperiod, for exampie,
the slope coefficient of exchange rate risk is estimated to be ~18.7712,
in comparison to the value of only 4.2405 for the estimated Slopgncoé?fi{
, o R
cient of market rate risk. £ %%.

On the other hand, the empirical results obtained from the IML model

reveal that the estimated market price of systematic market risk has..

-

steadily‘deéreased over the years in clear to the result obtained
from estimating the traditional SML model. Moreover, the magnitude

" of the e®wmhange rate fisk's slope coefficient is.revealed to Have
increaSed'durin%;the same time—spah, thus making foreign returns more
sensitive tb changes originating from excﬁéhge rate fiuctuations.
Consequently, systematic exéhange rate risk has become much more
dominant than systematic market risk, igiierms of their marginal effécfs
on equilibrium return: Systematic exchange rate risk is capable of
virtually swampingréystemaiic maﬂ«ﬂ:xﬂsk's4ma£ginal effeé%‘on

equilibrium return on direct foreign investment.
° N 4
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@ . [ R

\
1

,Third, the estiﬁéted'coefficient for the expected exchange rate

— »

variable is shown to have steadily decreased over the years, falling
from the intial value of 1.1061 to the final value of .2756.. ﬂBybnd
means . should this surprise us for we had'already esf%blished

that- return preformance ‘has grbwn moréﬁsensitive, intér—tehporaliy,

to exchange rate fluctuations, but in a manner that wiped out all dis-

;tinguishableacharacteristics between.portfolios with regard to the
. ) X}

o

~

. [ N .
"level of the exchange rate. What is distilled from all our analyses

over and again is the’Unqyoidable fact that the key to explaining
vériations}in return perfarmances lies neithef in the level of mérket'
rf;k, nor in the exchange rate per ée;’ changes in the equilibrium
return—risk*relafionship is explained, for the most part, by the changes
in systémetic exchange risk levél. In this regard," it shouldvEE/, 
ho£ed that when the regression eqUations; such as thoée specified under
the SML model, were‘estimated without explicitly including the exchange.
fisk variable, they produced nonsensical results, or their explanatory
powers were too miniscﬁle to be of any importance for all practical pur-
poses. Ugce we included the exchange risk variable in regression equa-
tions, shcﬁ as in oﬁr TML model for*example, more than 80% of total
vafiations in the equilibrium return-risk rglatianship could be expjained

in most of the cases we considered. The correlation coefficients obtained

from running the subregressions are reported in Table (UIII;7).

%
.

- The reported results in Table (VIII:7)'also show that all of the esﬁimated‘

‘regression coefficients were statistically significant at more than the 99%

»\ .
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;eVe&’of confidence-in most cases of the IML model, which CQntfast
starkly to those‘of the SML model. fheso/findings gioe the necessary
(/gopiricel support to substantiate the theoretical-arguments we*laid
\Kﬁown in the beginning of Peftgli of tnis thesis. The empifical.tests
we pérfopmed on the IML model enterfaglallgn#éng beyond the expiicit
inclusion.of stochasticvexchangevrage fluctuetions in addition to
putativerassumptiong;specified under the traditional SML models.
Although neither model can avoid being sub jected .to inter—temporally
shifting parameters due to changlng equilibrium condltlons, the IML
model developed in this the51s has performed well beyond a reasonable
expectation in each and every subperiod we have examined, but the
same oan hafdly.be claimed for the SML model that does not consider
stochasgio exchange rate fluctuations as\specific regressors:in empiricel
analyses of foreign investment. wnile the orimany virtue of oor
IML model may heve been confined to the simplicity in its approach to
’ exolicitly incorporate exchange raee infernces es the theoretical
underpinning of the equilibrium return-risk relationship, its theoretical
implications have been proven perv381ve for equ111br1um foreign invest-
ment, and its empirical implications also have been demonstrated consis-
tently robust to empirical tests.  Against this background, we draw
the final conclusion that exchange rate fluctuations provide the key
role, quintessential for explaining reﬁgﬁn.perfornance; their'stability

patterns, and systematic risks associated with direct foreign investment.
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TABLE (VIii.7) - ; S

: . * :. \
SML. Eups =z o+ bps‘+ epS

IML: Eu* = z' 4+ z* Ex st )S bpS +,A;‘b* + e

ps s -"s 'p ps ps

X -

z z* PN N¥ t(z) - t(z*) ) tla) Corr

SHL | 1311 === 43 ool 41W% =39 ol 1349
ML, 15.81  1.10 -1.41  -9.63 13.05% 5.5% -1.89** -2.80** .9170
SHL, 12.82 ---= 1.95  —--= 16.53% —=== 104 -a-- 3465
L, 14.93 96 -.33 -7.27  5.87% 2.24** -.13  -1.17 .7684
SHL 13,11 —=== 1.81  =—co=  15.19% === 1.09  -——=  .3615
MLy 12.37 .64 2.69 -2.08  7.94* 3.61* 2.06** -.63  .B949
SML,, 11.38 === 4,28 ————  14.38% ——o- 3.41% —-o= .7698
M, 13.41 .52 3.06  -6.01  21.98* 3.56*  3.78% -4.67* .9552
SML 14.49  ———- .78 mmee 20.47% —mee SB0 . —eem -.2739
M, 16.26 34 2.91 -13.66  50.33* 3.07*  4.60% -B8.02*% .9613
SML,  15.57  —-m- 22,81 —ooo I3.57% —omi 2.28%% —eee -.6276
M 16.83 .27 4.246 <18.77  16.78% 1.29 - 1.8T** -3.55%  .927]

Sources: - Survey of Current Busipess, 1967 through 1984.

- Federal Reserve Bullétin, 1967 through 1984.

Note: * denotes statistical significance at 1% and ** at 5% level.

— ———— e ——— e ————————
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