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The main purpose  pf t h i s  t h e s i s  is t o  c o n s t r u c t  a  t h e o r e t i c a l  

model in_ which some of t h e  f a c t o r s  t r a d i t i o n a 1 l y . i d e n t i f i e d  a s  t h e  
>- 

major d e t e r m i n a n t s  of  d i r e c t  f o r e i g n  inves tmen t  can be  ana lyzed  
1 

r i g o r o u s l y .  From t h i s  model, we e x t r a c t  e x p l i c i t l y  i ts t h e o r e -  . 
t i c a l  i i p l i ~ a t i o n ~  and s u b j e c t  -them t o  e m p i r i c a l  tests. Addi- 

5 .  

t i o n a l l y ,  i ts  purpose  is  t o  deve lop  a  model- which is c a p a b l e  of  

i n c o r p o r a t i n g ~ e x p l i c i t l y  s t o c h a s t i c  exchange r a t e  f l u c t u a t i o n s .  

For t h i s  purpose ,  we i n t r o d u c e  exchange r a t e  f l u c t u a t i o n s  i n t o  
' 

a  t r a d i t i o n a l  model o f  a  m u l t i - p l a n t  f i rm under u n c e r t a i n t y  and 
. . 

a n a l y * e  t h e  e f f e c t s  s t o c h a s t i c  exchange r a t e  f l u c t u a t i o n s  can  b r i n g  

to ,  bear on t h e  e q u i l i b r i u m  r e t u r n - r i s k  r e l a t i o n s h i p  i n  d i r e c t  f o r e i g n  

inves tmen t .  

For t o o l s  o f  t h e o r e t i c a l  a n a l y s e s  i n  t h e  f i r s t  p a r t  o f  t h i s  t h e s i s ,  a - 
we draw* upon t h e  works o f  P r o f e s s o r  Herber t  Grubel .  We t h e n  proceed 

t o  c o n s t r u c t  t h e  model o f  i n t e r n a t i o n a l l y  d i v e r s i f i e d  p r o d u c t i o n  by 

\- i n t r o d u c i n g  u n c e r t a i n t y  i n  t h e  p r o d u c t i o n  f u n c t i o n  o f  t h e - t r a d i t i o n a l  

m u 1  t i - p l a n t  f i r m  and maximizing t h e  e x p e c t a t i o n  of  i ts  p r o f i t .  

P I t  is  demonst ra ted  t h a t  growth o f  d i r e c t  f o r e i g n  i n v e s t m e n t ,  f o r  

t h e  most p a r t ,  can b e  e x p l a i n e d  ultimately by t h e  r e t u r n - r i s k  con- 

s i d e r a t i o n s ,  w h i l e  a t  the Sane t ime  changes  i n  t h e - r e t u r n - r i s k  

r e l a t i o n s h i p  i n  t u r n  can  be  e x p l a i n e d  primari lrby exchange r a t e  

f l t n z t u a t i o n s .  I t  is shown a n a l y t i  a l l y  and s u b s t a n t i a t e d  empi r i -  

c a l l y  t h a t  exchange r a t e  f l u c t u a t i  & n s  p l a y  t h e  q u i n t e s s e n t i a l  r o l e  - 

i n  e x p l a i n i n g  f o r e i g n  r e t u r n  performance,  s t a b i l i t y  o f  r e t g n ,  an$ ' 

e - 
r i s k s  a s s o c i a t e d  L ~ i t h  d i r e c t  f o r e i g n  inves tmen t .  

* 
'1 . * 
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t h e  c o n t e x t  of  a  t h e o r e t i c a l  model, and t o  examine e m p i r i c a l l y  t h e  cha- 
.? 

I 

INTRODUCT ION -- ' L  - . -  
- - 

THEUf?Y Iff 1NtERNATI~MJAitY -DIVERSIFIED PRODUCTIf3WtfMDE-a M B f A I N T Y  - 

\ 

The main purpose  of t h i s  t h e s i s  is tb. r i g o r o u s l y  ana lyze  t h e  t r a d i -  - .  - a 

t i o n a l l y  i d e n t i e e d  d e t e r m i n a n t s  o f  d i r e c t  f o r e i g n  iqves tment  w i t h i n  

r a c t ' e r i s t l g s  o f  f o r e i g n  inves tment  i n - t e r m s  o f  expec ted  r a t e  o f r e t u r n ,  

; ' s t a b i l i t y "  of  r e t u r n s ,  and " r i s k s "  a s s o c i a t e d  with d i r e c t  fclreign i n f e s e -  
* 

ment under u n c e r t a i n t y .  A d d i t i o n a l l y ,  i ts  purpcse  is t o  c o n s t r u c t  

a  s t o c h a s t i c  model o f  i n t e r n a t i o n a l l y  d i v e r s i f i e d  p r d d u c t i o n  v i a  d i r e c t  ' 
- - 

f o r e i g n  i n v e s t m e n t ,  which is cap,aZJe ,. of i n c o ? p o r a t i n g  e x p l i c i t l y  4 

s t o c h a s t i c  exchange' r a t e  f luctu$aons.  For t h i s  purpose ,  we i n t r o d u c e  - .  
exchange r a t e  f l u c t u a t i o n s  i n t o  t h e  t r a d i t i o n a l  mbdel i f  s m u l t i - p l a n t  

f i r m ,  i n  which we e n t e r t a i n  t h e  n o t i o n  o f  u n d i v e r s i f i e b l e ,  s y s t e m a t i c  

"exchange r a t e  r i s k s n  and t r a c k  -- t h e  e f f k c t s  exchange r a t e  f l u c t p a t i o n s  

can  b r i n g  t o  b e a r  on t h e  e q u i l i b r i u m  r e t u r n - r i s k  r e l a t i o n s h j p  I n  t h e  
- 

- 

7 

c o n t e x t  of d i r e c t  f o r e i g n  i! ivestment.  Upon complkt ion  of  model c o n s t r u c -  

t i o n , ' t h e  i m p l i c a t i o n s  r ega rd in r j  exchange r a t e  e f f e c t s  on growth of  

d i r 3 t  f o r e i g n  i n v e s t m e n t ,  r e t u r r l  per formance,  s t a b i l i t y  of  r e t u r n ,  and 
! 

r i s k s  connec ted  t o  f l u c t u a t i n g  exchange r a t e s  a r e  t h e n  e x t r a c t e d  e x p l i c i t l y ,  , 

ana lyzed  r i g o r o u s l y ,  and s u b j e c b d '  e x t e n s i v e l y  t o  e m p i r i c a l  t e s t s .  

For t ~ o l s  o f  t h e o r e t i c a l  a n a l y s e s  i n  t h e  f i r s t  p a r t  o f  t h i s  t h e s i s ,  . 

we draw upon t h e  work& o f  P r o f e s s o r  Grubel ,  e x t e n s i v e l y  from h i s  kh&~y of 

i n t e r n a t i o n a l l y  d i v e r s i f i e d  p o r t f o l i o .  I n  p a r t i c u l a r ,  we e x t r a p o l a t e  t h e  . 
i n v e s t m e n t - d e c i s i o n  model o f  r a t e  o f  r e t u r n  maximiz?t lon,  w i t h  minor 

+ 

m o d i f i c a t i o n s ,  t o  t h e  ex tended  a n a l y s e s  f o r  d i r e c t  f o r e i g n  inves tmen t .  
-C 



F o r  the p u r p o s e s  o f  a n a l y z i n g  r e t u r n  pe r fo rmance  o f  f o r e i g n  i n v e s t m e n t ,  P 

T 
- - -  

i 

ue f o l ' l h  t h e  p o r t f o l i o  a p p r o a c h  t o  c o n s t r u c t  a  s t o c h a s t i c  v e r s i o n  o f  
#- 
i - 

t h e  t r a d i t i o n a l  m u l t i - p l a n t * m o d e l  f o r  t h e  c a s e  o f  i n t e r n a t i o n a l l y  d i v e r -  

s i f i e d  p r o d u c t i o n  unde r  u n c e r t a i n t y .  For  t o o l s  o f  t h e o r e t i c a l  i n v e s t i -  

however ,  we e x t e n d - t k  u s e  o f  t h e  t r a d i t i o n a l  mean-va r i ance  

' ' framework deve loped  b y 7 M a r k o w i t z ,  Moss'in, S h a r p e ,  .and Tob in  f o r  c h a r a c -  

t e r i z i n g  i n v e s t m e n t  p e r f o g n a n c e s ,  and employ c l a s s i c a l  h y p o t h e s i s -  
P .  

t p s t s  and r e g r e s s i o n  a n a l y s e s  f o r  c a p t u r i n g  exchange  r a t e  e f f e c t s  and - 
f t 

t ime-dependent  s h i f t s  o f  e s t i m a t e d  p a r a m e t e r s .  

I t  is c o n c l u d e d  t h a t  g rowth  o f  d i r e c t  f o r e i g n  i n v e s t m e n t ,  f o r  t h e  - 

most  p a r t ,  c an  be  e x p l a i n e d  u l t i m a t e l y  by r e t u r n - r i s k  c o n s i d e r a t i o n s .  

A t  t h e  same time, c h a n g e s  i n  t h e  e q u i l i b r i u m  r e t u r n - r i s k  r e l a t i o n s h i p  

:Ire exp l a r n e d ,  primarily. by exchange  r a t e  f l u c t u a t ' i o n s  a l o n e .  
/ 

I t  is d e m o n s t r a t e d  t h e o r e f i c a l l y  and s u b s t a n t i a t e d  e m p i r i c a l l y  a s  well 
\ 

&. 

t h a t  exchange  f a t e  f l u c t u a t i o n s  p l a y  a n  i m p r e g n a b l e ,  , q u i n t e s s e n t i a l  r o l e  

f o r  e x p l a i n i n g  v i r t u a l l y  e i l e r y  a s p e t t  o f  f o r e i g n  i n v e s t m e n t  pe r fo rmance ,  

r ~ a c h i n q  f a r  more d e e p l y  t h a n  \ i n i t i a l l y  supposed .  F6 is sholwn t h a t  exchange  

r a t e . f l u c t u a t i o n , s  r a n  e x p l a i n - ,  b o t h  i n t e r - t e m p o r a l l y  and  i n t e r - s p a t i a l l y ,  

more t h a n  h a l f  o f  t h e  t o t a l .  v a r i a t i o n s  i n  t h e  l e v e l  o f  f o r e i g n  r e t u r n ,  

s t a b i l  i t y  , and s y s t e m a t i c  r i s k  o v e r  a  wide c r o s s - s e c t i o n  o f  p o c t  f o l i o  
- ,  

p e r f o r m a n c e .  C o n s e q u e n t l y ,  a  model d f  i n t e r n a t i o n a l  i n v e s t & ,  formu- 

4 
l a t e d  w i t h o u t  e x p l i c i t  i n c o r p o r a t i o n  o f  t h e  exchange  r a t e  f l u c t u a t i o n s ,  is 

shown t o  be  m \ s s p e c i f i e d ,  a  p r i o r i ,  and h a s  embedded a  fundamen ta l  s o u r c e  o f '  
e 

. a m b i g u i t y  which is bound t o  m a n i f e s t * t s e l f  i n  t h e  form o f  c o n t r a d i c t o r y  

i m p l i c a t i o n s  t h e o r e t i c a l l y  a s  kvell a s  i n  n o n s e n s i c a l ,  r e s u l t s  e m p i r i c a l l y .  



This thesis'is organized in to ,  broadly s p e a k i n g ,  two parts .  ParLL 

o f  t h i s  t h e s i s  d e v e l o p s  a n o n - s t o c h a s t i c  model o f  a  f i r m  t h a t  maximizes  /' 

r a t e  o f  r e t u r n  a s  i t s p r i n c l p a l  o b j e c t i v e  f o r  p r o v i d i n g  d i r e c t  f o r e i q n  

i n v e s t m e n t  a b r o a d .  P a r t  I1  t a k e s  a s m a l l  s t e p  f o r P ~ a r d  t.0 c o n s t r u c t  

a  s t o c h a s t i c  model o f  a m u l t i - p l a n t  f i r m  t h a t  i n v e s t s  i'n i t s  d o m e s t i c  

a s  well a s  f o r e i g n  p r o d u c t i o n  F a c i l i t i e s  under  u n c e r t a i n t y .  

/- 
* * 

C h a p t e r  I l a y s  donn a t h e o r e t i c 3 1  f o u n d a t i o n  t o  set t h e  s t a g e  I n  which 

t r a d i t i o n a l l y  i d e n ' t i f i e d  d e t e r m i n a n t s  o f  d i r e c t  f o r e i g n  inves tmen t  a r e  

d i s c u s s e d  f o r  an  i n t e r n a t i o n a l  f i r m  w i t h  r e t u r n  maximization a s  i t s  
t 

g u i d i n g  p r i n c i p l e .  F o 1 l o ~ ; i n g  c l o s e l y  i h ' e  deve lopment  of ~ n f e r e s t  

P a r i t y  Theory,  y i e  r : i l i  a l s o  d e v e l o p  a n  " E f f i c i e n c y  P a r l t y  Theory" a s  

i t s  c o u n t e r p a r t  i n  d i r e c t  f o r e i g n  i n v e s t m e n t .  Based upon t h e s e  ana  1 y s c s ,  

u,e d e r i o e ,  u s i n g  b o t h  m a t h e m a t i c a l  and d i a g r a m m a t i c a l  - a p p r o a c h e s ,  ;I 

s u p p l y  s c h e d u l e  o f  d l  r e c t  ' f o r e i g n  i n v e s t m e n t  a b r o a d .  

C h a p t e r  I 1  p r e s e n t s  some d a t a  on t h e  g rowth  p a t t e r n  o f  0 . 5 .  d i r e c t  

f o r e i g n  i n v e s t m e n t  a n d - f o r e i g n  r e t u r n  pe r fo rmance  f o r  t h r  past  1 5  

e a r s .  Direct f c r e i g n  i n ~ e s t m ~ n t s  a r e  d i s t i n g u i s h e d  be t twen  

h a n u f a c t u r i n g  and s e r L . i c e  i n d u s t r i e s  c l a s s i f i c a t i o n .  Based on t h e s e  

d a t a ,  r e g r e s s i o n  a n a l y s e s  a r e  c a r r i e d  o u t  i n - o r d e r  t o  d e t e r m i n e  t h e  

n a t u r e  o f  e m p i r i c a l  r e l a c l o n s h l p  between t h e  r a t e  o f  r e t u r n  available 

from I n v e s t i n g  a b r o a d  and t h e  ,- gro ; , th  p a t t e r n  o f  d l  r e r t  f o r e  t o r )  ~ r ~ v e s t r r ~ e r l t  , 

d i s t i n g u i s h e d  i n  terms,+f t i m e ,  i n d u s t r y  c l a s s i f i c a t i o n ,  and  c o u n t r i e s . .  



C h a p t e r  I11 c o m p l e t e s  t h e  f i r s t  p h a s e  o f  o u r  model c o n s t r u c t i o n  

by introducing demand f o r  d i r e c t  f o r e i g n  i n v e s t m e n t  by h o s t  c o u n t r i e s .  

From t h i s ,  vie d e r i v e  t h e  demand s c h e d u l e  f o r  d i r e c k  f o r e i g n  l n v e s t r n e n t  
+ 

by use o f  b o t h  m a t h e m a t i c s  and  d i a g r a m s .  C o n s e q u e n t l y ,  b r i n g i n g  

t o g e t h e r  b o t h  s u p p l y  and  demand c o n d i t i o n s  i n t o  t h e  d i s c u s s i o n  

enables u s  t o  d e r l ~ ! e  c o m p a r a t i v e  s t a t i c  p r o p e r t i e s  o f  equilibrium 

f o r e r g n  anves tmen t .  I n  p a r t i c u l a r ,  we have  a n a l y z e d  t h e  c o m p a r a t i v e  

s t a t i c  e f f e c t s  on t h e  equilibrium l e v e l  o f  t o r e i g n  i n v e s t m e n t  i n f l o w  , 
h "- 

~ n t o  h o s t  c o u n t r i e s  ~ . h e n  t h e r e  o c c u r  c h a n g e s  i n  d e p r e c i a t i o n  accom- 

p a r l y i n g  t e c h n o l o g i c a l  o b s o l e s c e n c e  and  chafiGes i - k i t h e  f eedback -e f f ec . t  

t h : ~  t t h e  f o r e l  yn i n 1  es tmen t e n g e n d e r s  upon; t h e  i n ' d igenous  o u t p u t .  

C h a p t e r  I \ :  p a u s e s  f o r  a d i g r e s s i o n  t o  r eexamine  t h e  meaning o f  

i n s t a b i l i t y  o f  r e t u r n s  and r i s k s  a s s o c i a t e d v i t h  f o r e i g n  i n v e s t m e n t ;  

b e f o r e  p r o c e e d i n g  o n t o  t h e  s e c o n d  ' phase  o f  o u i  model c o n s t r u c t i o n .  

The n o t i o n  o f  t h e  i n s t a b i l i t y  o f  r e t u r n s  is d i f f e  l a t e d  c o n c e p t -  F 
u a l l y  from t h e  t r a d i t i o n a l  n o t i o n  o f  r i s k s  a s s o c i a t e d  w i t h  u n c e r t a i n  

r e t u r n  p e r f o r m a n c e s .  Fo r  t h i s  p u r p o s e ,  we d e f i n e  t h e  q u a n t i t a t i v e  

i n s t a b i l i t y  s u r r o g a t e  i n  t e r m s  o f  "mean-p re se rv ing  v a r i a n c e s "  .. 
r e p r e s e n t i n g  t h e  " p u r e  i n s t a b i l i t y  o f  r e t u r n s - " ,  r a t h e r  t h a n  i n  terms 

n f  t h e  s l m p l e  g r o s s  l a r i a n c e  measure  o r  some o t h e r  v a r i a n t s  of  a  

second moment t h a t  a r e  u s u a l l y  employed i n  t h e  t r a d i t i o n a l  mean- . 

i a r i a n c e  models .  D i r e c t  f o r r i &  i n v e s t m e n t  a l s o  is d i s t i n g u i s h e d  - 

J 

i n  t e r n s  o f  t h o s e  t a k i n g  i n  d e u e l o p i n g  c o u n t r i e s  v i s - a - v i s  t h o s e  

In d e v e l o p e d  c o u n t r i e s .  The t:.:o a p p r o a z h e s  o f  q u a n t i f y i n g  i n s t a b i l i t y  . 



o f  r e t u r n  pe r fo rmances  a r e  t h e n  compared a n a l y t i c a l l y  and s u b j e c t e d  
- 

t o  c l a s s i c a l  d u a l  h y p o t h e s i s - t e s t s .  From t h a t  d i s c u s s i o n ,  i t  is  
i 

r e v e a l e d  t h a t  t h e r e  e x i s t s  s t a t i s t i c a l  w h i t e  n o i s e  embedded i n  t h e  o b s e r v e d  ' 

r e t u r n  f i g u r e s ,  c r e a t e d  by t h e  s c a l e  phenomenon a s s o c i a t e d  w i t h  compar ing  
s- 

f o r e l g n  ~ n i e s t m e n t  pe r fo rmance  l n  c l l f f e r e n t  s a m p l e s  t h a t  a r e  o b t a ~ n e d  

from v a r l o u s  time p e r l o d s  and v a r m u s  l o c a t i o n s  o f  ~ r l ~ ~ e s t n i e r i t .  
- 

Resulting from this, t h e  traditional r l s k  s u r r o g a t e ,  f o r m u l a t e d  I n  terms 

c ~ f  t h e  s l m p l e  g r o s s  v a r i a n c e  o r  some v a r l a n t  t h e r e o f ,  g l v e s  g r o s s 1  

l e a d i n g ,  i f  n o t  o u t r i g h t  n o n s e n s i c a l ,  r e s u l t s  t o  be  o f  much p r a c t i r a l  

l r npo r t ance  i n  d e c i s i o n  making p r o c e s s  f o r  d i r e c t  f o r e i g n  i n v e s t m e n t .  

T h e r e f o r e ,  t h e  n o t i o n  o f  r i s k  c o n n e c t e d  t o  f o r e i g n  i n v e s t m e n t  is  r e f o r -  

m u l a t e d  i n  t h e  s e c o n d . p a r t  o f  t h i s  t h e s i s  w i t h i n  t h e  c & e x t  of- a  s t o -  
. ' 

c h a s t l c  model i n  ~ h l c h  exchange  ' r a t e  f l u c t u a t  I o n s  have  b r r r l  t.xp l l r l  t 1 y  

s t r u c t u r e d  f rcm t h e  o u t s e t .  
a- 

F o r  th; s e c o n d  p a r t  o f  t h i s  t h e s i s ,  c h a p t e r  v o p e n s  up a  l i n e  o f  

i n v e s t i g a t i o n  i n t o  t h e  e f f e c t s  o f  u n c e r t a i n t y  on e q u i l  ibriurri p r o d u c t  iori 

c o n d i t i o n s  f o r  a firm t h a t  p o s s e s s e s  a p o r t f o l i o  o f  i n t e r n a t i u n a l  l y  d i v e r s i -  

f i e d  p r o d u c t i o n  f a c i l i t i e s .  Fo r  t h l s  p u r p o s e ,  me d e v e l o p  a r ; t o c h a s t i c  

. \ . e r s i o n .  of t h e  t r a d i t i o n a l  m u l t i - p l a n t  f i r m  v ~ i t h  i t s  p roduck ion  l a r i l i t i c ? ~  . 

I l o c a t e d  a t  Grne and a b r o a d .  Befor-e  i n t r o d u c i n g  exchange  r a t e  f . l uc tu -  
- .  < 

a t i o n s  i n t o  t h e  model ,  hor jever ,  rl!e p a u s e  b r i e f l y  t o  f i r d  a vlay' . in  w t i i r : t ~  

t h e  r isk-premlurn r e q b l r e d  by 

s t r u c t u r e d  i n t o  t h e  s t o c h a s t  

d u c t i o n  unde r  u n c e r t a i n t y .  

t o  i n c o r p o r a t e  exchange  r a t e  

t h e  assumed r i s k - a v e r s e  i n v e s t o r  cart be 

i c  model o f  i n t e r n a t i o n a l  l'y d i v e r s i f i e d  p ro -  

T h i s  p r o c e d u r e  w i l l  pave  t h e  way, s u b s e q u e n t l y ,  

f l u c t u a t i o n s  v ~ i t h  r e l a t i v e  e a s e  a t d  speed.  



C h a p t e r  V I  i n c o r p o r a t e s  s t o c h a s t i c  exchange  r a t e  f l u c  
* 

t h e  model 'deve loped  i n  t h e  p r e v i o u s  c h a p t e r .  From t h i s  e x t e n d e d  model ,  
i 

we d e r i b e  the Inves tmen t  M a r k e t - L i n e  ( I M L )  f o r  c h a r a c t e r i z i n g  t h e  equi--  
< 

l i b r i u m  r e t u ~ n - r i s k  r e l a t i o n s h i p  unde r  s t o c h a s t i c  exchange  r a t e  f l u c t u a -  
I .  

t h e  t r a d i t i o n a l  S e c u r i t y  ~ a r k e t  L i n e  (SML). 

t o  b e a r  on t h e  Market P f i c e  o f  Risk.(MPR) and  t h e  
- 

r i s k s  d i e  t o  t h e  p r e s e n c e  o f  sxchange  r a t e  
8 5 

f  l u c t u a  t i o b s  a r e  t h e n  a n a l y z e d  s e p a r a t e l y .  F o r  t h e s e  p u r p o s e s ,  
! 

we d e f i n e  ' $ s y s t e m a t i c  exchange  r a t e  r i s k "  t o  mean t h e  d e g r e e  o f  

F 

c o v a r  l a b i  1 :ty between return p e r f o r m a n c e s  and exchange  r a t e  f l u c t u a t i o n s .  - _ -  - - 
-  he q u a n t i t a t i v e  measu re  o f  t h e  exchange  r a t e  r i s k  i s  r e p r e s e n t e d  by 

" 0 

t h e  s l o p e  c o e f f i c i e n t  o f  t h e  c h a r a c t e r i s t i c  l i n e ,  which is o b t a i n e d  by , , 

-4 

r u n n i n g  the f i r s t - p a s s  r e g r e s s i o n  o f  r e t u r n s  w i t h  r e s p e c t  t o  t h e  c o r r e s -  

pondlng  exchange  r a t e  f l u c t u a t i o n s .  C o n s e q u e n t l y ,  i t  is shown t h a t  

the t r u e  e q u i l i b r i u m  r e l a t i m s h i p  i n  d i r e c t  f o r e i g n  i n v e s t m e n t  c a n n o t  

be  specified & t r i c t l y  i n  terms o f  a  s i m p l e  l i n e a r  r e l a t i o n s h i p  o f  t h e  

t r a d l t i o n a l  r e t u r n - r i s k  t r a d e - o f f ,  b e c a u s e  o f  e x c h a n g e 4 r a t e  f l u c t u a t i o n s ,  

u i t h o u t  s i m u l t a n e o u s l y  i m p l a n t i n g  t h e  r o o t  c a u s e  o f  many b i a s e s  i n  

i n ~ e s t ~ e n t - d e c i s i o n  making p r o c e s s .  F i n a l l y ,  t h e r v a r i o u s  a rgumen t s  

de1;eloped i n  t , h i s . c h a p t e r ~ _ a r 3  s u b j e c t e d  t o  e m p i r i c a l  i n v e s t i g a t i o n s  

b> f ' i r s t - e x t r a c t  i n g  t e s t a b l e  h y p 0 t h e s . e ~  o f  t h e  IML, model and  t h e n  t e s t i n g  

them i 2  a m u l t l p 1 e b r e g r e s s i o n  framework.  From t h e  e m p i r i c a l  a n a l y s i s ,  
\ 

? t  is cn&lud?d  t h a t  the role of exzhartge r a t e - f l u c t u a t i t t r t s  is a sine -- 
I 

qua nor) f o r  e x g l a l n i n g  e q u i l i b r i u m  r e t u r n - r i s k  r e l a t i o n s h i p  i n  f o r e i g n  
I -- 
i 
\ 

''u m k e s t n t e n t s , .  f a r  more p r e c i s e  and  p o t e n t  t h a n  p u t a t i v e  c o n s i d e r a t i o n s  

c f  t h e  t r a d i t i o n a l  SP1L model.  



mean returns 'and also variances of mean returns which folloi~~ from exchange 
t 

- rate fluctuations'. For this purpose, we proceed to literally criss-rross 

over the observed data in systematic fashion, by means of running 
" 

first-pass regressions vertically, i.e., inter-temporally, and then .--- < 

C 

running second-pass regressions horizontally, i.e.. cross-sertlonally. 
- 

Consequently, it is s h o m  khat in most portfolios of- dirert f o r e l q r i  

iwestments we considered, exchange rate fluctuations alone could 

explain, both inter-temporally and cross-sectionally, substantialry more 
d 

than half of the total variation . i n  mean return leve a s  well a s  5 
in the variances of mean returns. Next, we dig into'each type of the 

( regressions by perfoqming subregressions on re levant data, each 3 1 h r ~ -  
d 

gression corresponding to a particular subperiod of the total period for 

nhlch the initial f irst-pass 'regressions ,uere carrled out. Consequently , 

a, 
-- 

this procedure flushes out the time-brofile of the r pective equilibrium 

relationship between exchange rate fluctuations and returr: perfarmances, . 

and also betmen exchange rate fluctuations and variances of returns. 

Flnally, any time-dependent shifts of the relevant-parameters thus- 

r 
-estimated are then exposed and put throtlgA an explicit time-independence 

a .test for further empi-rical verification. 

Cha?ter t I l I completes the second pilase of our rnc~del cofistruct 
P 

ci~ses thls thesls. In thls chqpter, pie start out by estlrriatlny 
- 

cl3sslcal characterlstlc llne, l . e . ,  ~ . ~ i t h  respect to market raie, 

or1 and 

the 

in order 

to gemrate the skstematlc market rlsk measures associated ~6~1th foreign 
, 



- - - - -- - - -- 

i n v e s t m e n t .  Portfolios a r e  t h e n  formed, c o n t a i n i n g  f o r e i g n  i n v e s t m e n t  
- - - - - - - 

arld dorndst i c  i n v e s t m e n t  i n  m a n u f a c t u r i n g  i n d u s t r i e s .  I t  is shown 

t h a t  s u b s e q u e n t  t p  the'  p o r t f o l i o  f o r m a t i o n ,  t h e r e  emerge s u b s t a n t i a l  

u e l f a r e  g a l n s  i n  t h e  form o f  r educed  t o t a l  r i s k  f o l l o w i n g  d i v e r s i -  

f l c a t l o n  o f  t h e  f o r e l g n  i n v e s t m e n t .  e r i s t i c  l i n e s  o f  

portfolios a r e  t h e n  e s t i m a t e d  a c c o r d i n g  t o  s o d s ,  i . e . ,  a f i r s t -  .p 

p a s s  regression is per formed f o r  e a c h  s u b p e r i o d  f o r  t h e  p u r p o s e  o f  
J 

a 

e x p o s i n g  a  t ime-p ro f  i l e  o f  c o r r e s p o n d i n g  marke t  re%s. Time- 

s e r i e s  on t h e  marke t  b e t a s  o b t a i n e d  from t h e  above  r e g r e s s i o n s  a r e  
.- 

Fa- 3 

s u b j e c t e d  t o  t i ' m e - i n y p e n d e w  t e s t s .  I t  is shown t h a t  t h e  es t lmatka  % 

Y". 
market  b e t a s  a r e  an  i n c r e a s i n g  f u n c t i g n  o f  t i m e ,  hence  i m p l y i n g  t h a t  t h e  

p o r t f o l l o s  of f o r e i g n  i n ~ e s t m e n t s  have  d e c i d e d l y  t a k e G o n  t h e  c h a r a c -  
Ir 

. t e r i s t i c s  o f  i n c r e a s i n g  a g g r e s s i v e n e s s  o v e r  t h e  t ime-span  c o n s i d e r e d .  
I 

Vext , t h e  r e l a t i o n s h i p s  be tween s y s t e m a t i c  marke t  r i s k  *and exchange  - 

risk a r e  a n a l y z e d  e n p l & c a l l y  i n  o r d e r  t o  d e t e r m i n e  w h e t h e r  t h e r e  ' 

x 

e x l s t s  a c o n s i s t e n t  r e l a t i o n s h i p  between t h e  two t y p e s  o f  r i s k s .  

I t  1 s - d e m o n s t r a t e d  t h a t  t h e  t y p e  o f  relationship s g g e s t e d  from t h e o r e -  
5 P ' 4 

* 
4 .  

t l c a l  c a n s l d e r a t l o n s  c o u l d  a l s o  b e  established e r n p l r l c a l l y ,  based  on 
01 

t h e  evarn lna t lon  of t h e l r  ~ n t e r - t e m p ~ r a l  and c r o s s - s e c t i o n a l  relationships. 

F i n a l l y ,  a l l  o f  t h e  ~ a r i o u s  components of t h e  model ,  d e v e l o p e d  - 

h e r e t o f o r e  i n  t h e  s e c o n d  p a r t  o f  t h e  t h e s i s ,  a r e  b r o u g h t  together 

t o  r e p r e s e n t  e m p i r i c a l l y  a n  o v e r a l l  p i c t u r e  o f  t h e  g q u i l i b r i u m '  r e l a -  
4 

t i o n s h i p  t h a t  e x i s t s  i n  d i r e c t  f o r e i g n  inves tmen t '  unde r  s t o c h a s t i c  ' 



exchange  ? a t e  f i u c t u a t i o n s .  Fo r  t h l s  p u r p o s e ,  w e  pe r fo rm second-  

C .  
p a s s  r e q e s s i b n s  by employing  t h e  t r a d i t i o n a l  SML model a s  well a s  o u r  

IMt model ,  a c c o r d i n g  t o  s u b p e r i o d s .  From - t h i s ,  we d i s t i l l  s u c c e s s i v e l y  

t h e  e q u i l i b r i u m  r e l a t i o n s h i p  e x i s t i n g  i n  e a c h  s u b p e r i o d  among t h e  c o r r -  , 

e s p o n d i n g  r e t u r n ,  r i s k - f r e e  r a t e  o f  r e t u r n ,  l e v e l  o f  exchange  r a t e  f ' l uc -  . 
9 

t u a t i o n .  s y s t e m a t i c  marke t  r i s k ,  and  s y s t e m a t i c  exchange  r i s k  o v e r  a  - 

, 
c r o s s - s e c t i o n  o f  p o r t f o l i o s .  By f o l l o w i n g  t h e  i t e r a t i v e  p r o c e d u r e ,  

tre open up t h e  t lme-pra .  o f  t h e  e q u l l l b r i u m  relationship I n  o r d e r  
2 

t o  r e v e a l  any  t lme-dep  t s h l f k s  o f  t h e  e s t i m a t e d  pa rame te r s .  between 

t h e  p e r i o d s .  A f t e r  a  p r e h e n s i v e  r ev i ew  o f  t h e  e ~ p i r i c a l  f i n d i n g s ,  

n e  a l s o  c o n c u r  z i t h  t h  o f  o t h e r  s t u d i e s  e n d  c o n c l u d e  t h a t  e s t i -  

mated equilibrium r e l a t i o n s h i p s  have  i n d e e d  e x p e r l e r ~ c e d  $ l q n i  f l c a r i t  

s h i f t s  d u r l n g  t h e  p a s t  f i f t e e n  y 6 a r s .  A t  t h e  same time, howevef ,  

t h i s  t h e s i s  draws t!-te ~ o n c f u s i o n ,  a f o r t i o r i ,  t h a t  t h e  exchange  r a t e  
- - - - - - -- - 

e f F e c t  h a s  n o t  o n l y  pe rvaded  t h r o u g h  v i r t u a l l y  a l l  a s p e c t s  o f  t h e  

t h e o r e t i c a l  a s  kvell a s  a l l  s t r a t a  o f  t h e  e m p i r i c a l  r e l a t i o n s h i p  e x i s -  

t l n g  I n  d i r e c t  f o r e l g n  ~ n v e s t m e n t ,  b u t  a l s o  l t ,  above  a l l  e l s e ,  emerges  

a s  t h e  pr l rnar )  a g e n t .  quintessential f o r  p r o v i d i n g  t h e  t h e o r e t  l c a l  I 

u n d k r p i n n i n g s  a s  n e l l  a s  t h e  r n p i r i c a l  v a i l i d a t i o n  o f  s u c h  r e l a t i o n s h i p s .  e 
C o n s e q u e n t l y ,  -we c o n c l u d e  t h a t  t h e  c a t a l y s t  for  i n d u c i n g  v a r i a t i o n s  

- .  
I n  t h e  f o ~ i g n  r e t u r n  p e r f o r m a n c e s ,  s t a b i l i t y  opf r e t u r n s ,  r i s k s ,  as  

A ' 

i' 
%el 1 ss - t h e  eqttiilh.riwi r e t u r n - r i s k  r e l a t i o n s h i p  e x i s t i r r y  iri the f o r e i q r l  

~ n \ e s t m e n t .  f o r  t h e  n e s t  p a r t .  1s found i n  t he '  r o l e  p l a y e d  by s t o c h a s t i c  

exchange  r a t e  f l u c t u s t i o n s .  



CHAPTER I A THEORETICAL APPROACH TO DIRECT FOREIGN INVESTMENT ANALYSIS 

1-1. A Model S p e c i f i c a t i o n  f o r  t h e  Supply o f  D i r e c t  Fore ign  Inves tment  

While we a r e  impressed w i t h  t h e  complexi ty  and t h e  m u l t i t u d e  o f  v a r i o u s  

mot ives  and s imul taneous  o b j e c t i v e s  upon which an  i n t e r n a t i o n a l  f i r m  

1 
may b a s e  i t s  d e c i s i o n  t o  i n v e s g  abroad , it seems=reasonab le  t o  assume, 

73 

a t  the ' same  t i m e ,  t r a d i t i o n a l  p r o f i t - m a x i m i z a t i o n  a s  a  f i r s t  approx i -  

mation of  i t s  g u i d i p g  p r i n c i p l e .  Thus, t h e  f i r m  maximizes expgc ted  p r e s e n t  

v a l u e  o f , t o t a l  p r o f i t s  from a l l  inves tmen t  p r o j e c t s  i t  u n d e r t a k e s  o v e r  a  

m u l t i - p e r i o d  inves tmen t  h o r i z o n .  I n  o t h e r  w r d s ,  t h e  f i r m  maximizes: 

1 
where 

e 
- - kPVi t  = t h e  expec ted  p r e s e n t  v a l u e  o f  i t h  p r o j e c t  i n  p e r i o d  t .  

K i  = t h e  i n i t i a l  amount a l l o c a t e d t o  i t h  p r o j e c t .  - - 

m .  = t h e  va lue  o f  " r a t e  nf  i n t e r n a l  ' e f f i c i e n c y "  o f  an inves tmen t  
- I t  

- - - 
- -  - -  - - 

- -  - - - 
- - 

p r o j e c t  . '1 

r .  = i n t e r e s t  rate , .  
1 t 

\ 
- i - 

- - 

d i t  
= r a t e  o f  economic d e p r e c i a t i o n .  

a .  = t e c h n i c a l  c o e f f i c i e n t  f o r  l a b o r - i n t e n s i t y  o f  p r o d u c t i o n .  
1 t 

VJ . 
1 t = real' wage r a t e .  

Under t h e  p r e s e n t  v a l u e  c r i t e r i o n ,  t h e  f i r m  is presumed t o  compute a  
I 

p r e s e n t  va lue  f o r  each p o s s i b l e  inves tmen t  p r o j e c t  2t u n d e r t a k e s .  In  o r d e r  

t o  maximize its e a r n i n g s ,  t h e  f i r m  t h e n  shou ld  inves t -  i n  a l l  inves tmen t  

1 See ,  f o r  example, Caves (1971)  and H e l l e i n e r  (1973) .  ' 



e p r o j e c t s ,  whe the r  d o m e s t i c  o r  f o r e i g n ,  i n  which PV. is p o s i t i v e  b e c a u s e  - 

1 

t h e  p o s i t i v e  v a l u e  p r o v ~ d e s  a n  i n c e n t i v e  " e x p l o i t a t i o n  - 

- - 
2 ' L  - - 

o f  f i r m - s p e c i f i c  a d v a n t a g e s L  3 l o n g  a s  e x t r a c t i o n  o f  a d d i t i o n a l  

r e n t s  f rom t h e  
- 

a t   the^ marg in .  

p o s i t i v e  ' v a l u e  

a d v a n t a g e s  r e s u l t s  i n  a  n e t  i n c r e m e n t  t o  t o t a l  F've 
, 

The f i r m  t h u s  u n d e r t a k e s  a l 1 , i n v e s t m e n t  p r o j e c t s  w i t h  

o f  t h e  e a r n i n g s  a c c o r d i n g  t o  d e c r e a s i n g  

e 
P V .  r a n k i n g ,  s t a r t i n g  from t h e  i nves tme& p r o j e c t  w i t h  

1 

o r d e r  o f  t h e i r  . 
t h e  h i g h e s t  v a l u e  

T r a d i t i o n a l l y ,  i t  h a s  b e e n  c o n s i d e r e d  t h a t  t h e  most i m p o r t a n t  s o u r c e s  

f o r  t h e  s u p p l y  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  emanate  from i n t e r n a t i o n a l  . 

- c o r p o r a t i o n s  o f  t h e  d e v e l o p e d  c o u n t r i e s  who d r e  c o n s t a n t l y  s e a r c h i n g  f o r  
- - 

o p p o r t u n i t i e s  f o r  i n v e s t m e n t  i n  t h e i r  g l o b a l  p u r s u i t  o f  h i g h e r  e a r n i n g s .  

To keep  o u r  e x p o s i t i o n  s i m p l e ,  t h e r e f o r e ,  we w i l l  assume i n  t h e  f u l h w i h g  - - -  
- 

a n a l y s e s  t h a t  f o r e i g n  i n v e s t m e n t  i s  funded  e n t i r e l y  by an  i n t e r n a t i o n a l  
- - - 

f i r m  t h r o u g h  i ts c e p a c i t y  t o  generateint-ew&y-the-maTam0uOE-of - - - 

t h e  n e c e s s a r y  c a p i t a l  from i ts  r e t a i n e d  e a r n i n g s  o r  i s s u i n g  s t o c k s  and . 

bonds ,  o r  a l t e r n a t i v e l y ,  f i n a n c e d  by e x t e r n a l l y - r a i s e d  c a p i t a l  from 
1 - 

--\ international c a p i t a l  m a r k e t s .  I t  is i n e s s e n t i a l ,  however,  t o  t h e  main 
L & . 

---=- 
ana lys l s ' a f -qu r  model w h e t h e r  the f o r e i g n  f i r m  r a i s e s  t h e  n e c e s s a r y  c a p i t a l  . 

\ 
i n t e r n a l l y  w i t h i n  t h e  company o r  e x t e r n a l l y  i n  t h e  wor ld  c a p i t a l  markgt .  

Ne w i l l ,  t h e r e f a r e ,  t a k e  t h e  f i n a n c i a l  c o s t  o f  c a p i t a l  from e i t h e r  
, 

method o f  f c n a n c i n g  t h e  i n v e s t m e n t  t o  be  t h e  r a t e  of  i n t e r e s t ,  which 

is g i v e n  exogenous ly  i n  e q u a t i o n  ( 1 . 2 )  below. 
9 

2 See Caves  ( 1 9 7 1 ) ,  Johnson ( 1 9 7 0 ) ,  and K i n d l e b e r g e r  ( 1 9 6 9 ) .  
- 



I t  s h o h d  be recogn ized ,  however, t h a t  f o r e i g n  inves tmen t  t y p i c a l l y  

t r a n s m i t s  t o  h o s t  c o u n t r i e s  n o t  o n l y  t h e  p h y s i c a l  c A p i t a l  b u t  a l s o  o t h e r .  

f a c t o r s  of  p roduc t ion  such a s  manager ia l  s k i l l  and t e c h n i c a l  know-how i n  a  

0 
non-separable  "package", i n  t h e  words o f  Johnson (1970) ,  and t h a t  each o f  

t h e  o t h e r  f a c t o r s  is f r e q u e n t l y  a j o i n t  i n p u t  t o  p r o d u c t i o n  o f , o u t p u t s  
- 

i n  bo th  the h o s t  c o u n t r y  and t h e  f o r e i g n  f i r m ' s  home c o u n t r y .  Thus, we canpo t  

r e a l i s t i c a l l y  hope t o  o b t a i n  s e p a r a t e d  p r o d u c t i v i t y  measures f o r  each 
.. 

f a c t o r  o f  t h e  inves tmen t  package,  nor  can  we hope t o  have  t h e  f i r m ' s  . 

e a r n i n g s  a l l o c a t e d  t o  t h e  i n d i v i d u a l  f a c t o r s  o f  p r o d u c t i o n .  For t h e s e  
1 

r e a s o n s ,  we w i l l  d e f i n e  i n s t e a d  t h e  expec ted  " r a t e  o f  i n t e r n a l  e f f i c i e n c y "  

\ . 
of  an inves tment  p r o j e c t  t o  vean t h e  r a t e  o f  r e t u r n  on t h e  t o t a l  inves tment  

9 package,  i n c l u d i n g  any p r o f i t s  i n  a d d i t i Q n  t o  r e t u r n s  t o  c a p i t a l  
1 

and t h e  o t h e r  f a c t o r s  o f  prp$dction i n  t h e  inves tmen t  package.  The 

- expec ted  r a t e  o f  i n t e r n a l  e f f i c i e n c y  on t h e  ' i th- inves tment  p r o j e c t  i n  

p e r i o d  t is denoted by m Y  i n  e q u a t i o n  ( I  .2 )  below. i t  

- For e a s e  of  e x p o s i t i o n ,  l e t  u s  c o n s i d e r  t h e  c a s e  i n  which a  U.S. f i r m  
/ 

has  K d o l l a r s  a v a i l a b l e -  f o r  a  lump-sum a d d i ' t i o n a l  p r o j e c t ,  

which is t o  be chosen from inves tmen t  

U;S. o r  South ~bre$ I n  o t h e r  words, t h e  K ' d o l l a r s  

e i t h e r  i n  i ts  home c o u n t r y  (u'.s.) o r  abroad f  r a h e c t  f o r e i g n  inves tmen t  b '  . 
i n  t h e  h o s t  coun t ry  (Sout  on t h e  o u t  ome o f  t h e  f o l l o w i n g  'Y 
PV c a l c u l a t i o n s : .  i I 

a 

\ I t K f. [ (mt-rt-dt-awt ) / ( l + r t  -rt-dr-a*w[)/(l+rt) 1, (1 .2 )  
i -. 

3 See Grubel  (19771, Page 248. 

t' 



K = the amount a v a i l a b l e  for a n  a d d i k i o n a l  i n v e s t t e n k .  
- 

S = t h e  i n i t i a l  s p o t  ekchange  r a t e ,  d e f i n e d  i n  u n i t s  o f  t h e  i n v e s t o r ' s  

c u r r e n c y  (U.S. d o l l a r s )  i n , o r d e r  t o  o b t a i n  one  u n i t  o f  t h e  h o s t  

c o u n t r y ' s  c u r r e n c y  ( S o u t h  Korean wons). 
t. 

t = t h e  e x p e c t e d  f o r w a r d  ( f u t u r e - s p o t )  r a t e  o f  exchange  i n  p e r i o d  t .  
-- 

yt = proxy  v a r i a b l e  f o r  r e a l  e f f i c i e n c y  wage r a t e ,  i . e . ,  a d j u s t e d - f o r  

- 
l a b o r  p r o d u c t i v i t y .  

i 

The s u p e r s c r i p t  * d e n o t e s  t h e  e x p e c t e d  v a l u e  o f  t h e  c o r r e s p o n d i n g  v a r i a b l e  , 

I 
1 

i n  t h e  h o s t  c o u n t r y  f o r  t h e  d i r e c t  f o r e i g n  i n v e s t m e n t .  1, 

T-he above  e x p r e s s i o n  c a n  b e  s i m p l i f i e d  by n o t i n g  t h a t  t h e  d i s c o u n t  

t .  
f a c t o r  ( l + r t )  1s t h e  same on b o t h  s i d e s  o f  t h e  e x p r e s s i o n  s o  t h a t  i t  c a n  

o u t .  F o l l o w i n g  t h e  well-known random walk h y p o t h e s i s ,  i t  is 

n e t  e a r n i n g s  a r e  i n d e p e n d e n t  and i d e n t i c a l  l y  d i s t r i b u t e d  

4 
o f  t h 6  i n v e s t m e n t ' s  e n t i r e  p r o d u c t i v e  l i f e  . Without  

l o s s  o f  g e n e r a l i t y  i n  s u b s e q u e n t . e q u a t i o n s ,  t h e r e f o r e ,  tnfe c a n  d r o p  t h e  

time s u b s c r i p t  and t h e  summation s i g n  from e q u a t i o n  ( I . 2 ) ,  and  r e w r i t e  
, 

i t  h e n c e f o r t h  a s  f o l l o w s :  - 
1- 

While  i t  is r e c o g n i z e d  t h a t  t h e  o n e  p e r i o d  a p p r o x i m a t i o n  o f  t h e  m u l t i -  

p e r i o d  a n a l y s i s  r e q u i r e d  i n  t h e  E x p r e s s i o n  (1 .3)  may b e  a n  o v e r s i m p l i f i c a t i o n ,  

we s h o u l d  a l s o  r e c o g n i z e  t h a t  a  m u l t i p e r i o d  a n a l y s i s  i n v o l v i n g  t h e  compar i son  

4 
Flarkowitz ( 1 9 5 9 )  h a s  show~n t h a t  maximiz ing  t h e  s i n g l e - p e r i o d  e x p e c t e d  
u t i l i t y  g i v e s  a p r o c e d u r e  which w i l l  maximize tbe t e r m i n a l  p o r t f o l i o  
v a l u e  i n  a d d i t i o n  t o  maximiz ing  t h e  mu l t i -pe ' r i od  e x p e c t e d  u t i l i t y .  
S e e  C h a p t e r  6. 



- - 

of  u n o b s e r v a b l e  i n t e r - t e m p o r a l  e x p e c t e d  u t i l i t y  f u n c t i o n  canno t -  

r e a l i s t i c a l l y  b e  made o p e r a t i o n a l .  Because o f  t h i s ,  w e  w i l l  devk&p a u r  . -- 

, arguments  below w i t h  t h e  u s e  o f  t h e  s i m p l i f i e d  v e r s i o n  as  s t a t e d  i n  t h e  

E x p r e s s i o n  (1 .3) .  , 

The' l e f t - h a n d - s i d e  o f  t h e  E x p r e s s i o n  (I . '3)  g i v e s  t h e  p r e s e n t  v a l u e  
. - 

o f  ' t h e  domes t i c  i n v e s t m e n t  i n  t h e  U .  S . ,  and  t h e  r i g h t - h a n d - s i d e  o f  the 
A, 

- - 

e x p r e s s i o n  g i v e s  the e x p e c t e d  p r e s e n t  v a l u e  o f  t h e ,  d i r e c t  f o r e i g n  i n v e s t m e n t  

i n  South  Korea a t  t h e  end  o f  a n  a p p r o p r i a t e l y  a d j u s t e d  i n v e s t m e n t  p e r i o d .  

T h e - r i g h t - h a n d - s i d e  o f  t h e  E x p r e s s i o n  (1 .3 )  c o n v e r t s  f i r s t  t h e  K d o l l a r s  
L .  

: f o r  t h e  d i r e c t  i n v e s t m e n t  i n t o  Sou th  Korean wons a t  t h e  i n i t i a l   pot 

i r a t e  o f  exchange ,  i. e.,  ($K/S). T h e r e f o r e ,  t h e  term ($K/S) (.l+m*-r-d~a*w*) 
- 

b" 

* r e p r e s e n t s  t h e  f i n a l  v a l u e  a t  t h e  end  o f  t h e  i n v e s t m e n t '  per ioc j  i n  un i t ' s  o f  
I' 

t h e  Korean wons, which i n c l u d e s  t h e  v a l u e  o f  i n i t i a l  inv 'estment  a s  well a s  

n e t  e a r n i n g s .  T h i s  sum is t h e n  m u l t i p l i e d  by t h e  e x p e c t e d  fo rward  r a t e  

o f  exchange  t o  a s c e r t a i n  t h e  d o l l a r  v a l u e  o f  t h e  d i r e c t  f o r e i g n  i p v e s t m e n t  
1 

a t  t h e  end o f  t h e  i n v e s t m e n t  p e r i o d ,  i . e . ,  ($K/S)(l+m*-r-d*-a*w*).F. 
17 * 

F o r w a r d l s a l e  o f  t h e  f i r m ' s  f o r e i g n  inves t rnen t  e a r n i n g s  f o r  d o l l a r s  t h u s  

a s s u r e s  t h e  c o m p a r a b i l i t y  o f  i n v e s t m e n t  r e f u r n s  f o r  t h e  U.S. i n v e s t p r ,  - 
- 

and i n  e f f e c t  i t  e l i m i n a t e s  a l l '  r i s k s  fqum c h a n g e s  i n  t h e  f o r e i g n  
1 

e x c h a n g e - r a t e  f o r  t h e  e n t i r e  p e r i o d  o f  t h e ' d i r e c t  f o r e i g n  i n v e s t m e n t  i n  

4 ~ 6 u - t h  Korea . T h e r e f o r e ,  i f  t h e  r i g h t - h a n d - s i d e  o f  t h e  E x p r e s s i o n  (1.3) 
I 

is g r e a t e r  t h a n  t h e  l e f t - h a n d - s i d e ,  t h e  f i r m  is assumed t o  make t h e  d i r e c t  
C 

f o r e i g n  i n v e s t m e n t  i n  Sou th  Korea,  and  s i m i l a r l y ,  i f  t h e  l e f t - h a n d - s i d e  a 

is l a r g e r  t h a n  t h e  r i g h t - h a n d - s i d e ,  t h e  f i r m  i n v e s t s  i n  t h e  U.S. i n s t e a d .  

4 
T h i s  a s s u m p t i o n ,  however,  is r e l a x e d  i n  t h e  second  p a r t  o f  t h i s  t h e s i s  

, where we a n a l y z e  e x p l i c i t l y  t h e  c a t e g o r i c a l  e f f e c t s  o f , s t o c h a s t i c  exchange  
r a t e  f l ~ c ~ u a t i o n s  on f o r e i g n  r e t u r n  pe r fo rmances  and t h e i r  v a r i a n c e s .  



- - - - - - - 
- 

- 

The t h e o r y  is t h a t  t h e  f lows  o f  t h e  d i r e c t  f o r e i g n  i n v e s t m e n t i n  genefa1 - - 

w i l l  i o n t i n u e  t o  a d j u s t  u n t i l - t h e  Express ion (1 . j )  i s  an e q u a l i t y .  But 
- 

a t  such time, t h e  f i rm w i l l  be i n d i f f e r e n t  t o  t h e  c h o i c e  o f  a p a r t i c u l a r  
- 

.. 
l o c a t i o n  f o r  a  f u r t h e r  inves tmen t  s o  t h a t  o t h e r  c o n s i d e r a t i o n s ,  such  a s  

p o l i c y  incen t ' i ves  p r w i d e d  by h o s t . c o u n t r i e s ,  e x p e c t a t i o n  of  d e v a l u a t i o n ,  

o r  d e g r e e  o f  t h e  f i r m ' s  r i s k - a v e r s i o n  a s s o c i a t e d  w i t h  o p e r a t i n g  abroad 

f o r  u n c e r t a i n  p r o f i t s ,  f o r  example, w i l l  i n f l u e n c e  t h e  f i r m ' s  d e c i s i o n  + 

over  t h e  inves tmen t  l o c a t i o n ,  

The abobe e x p l 3 n a t i o n  o f  t h e  i n v e s t o r ' s  behavior  s u g g e s t s  t h a t  t h e  4 _S 

i n s t a b i l i t y  o f  f o r e i g n  exchange market  c o n d i t i o n s  poses  a  p o t e n t i a l  
- 1  

blockage f o r  t h e  f i r m  i m i t t i n g  t h e  inves tmen t  abroad s i n c e  d i r e c t  

f o r e i g n  i n v e s t m e n t - r e l a t e d  a c t i v i t i e s  i n v o l v e  t h e  r i s k  r e s u l t i n g  from 

changes  i n  f o r e i g n  exchange r a t e .  Currency r e v a l u a t i o n  can l e a d  t o  

l a r g e  l o s s e s  o r  g a i n s  under u n s t a b l e  f o r e i g n  exchange market c o n d i t i o n s ,  
r. 

c r e a t i n g  i n c e n t i v e s  f o r  t h e  f i m o f f s e t  them s y s t e m a t i c a l l y .  There fo re ,  

t h e  f i r m  w i l l  be assumed t o  hedge a t  a l l  times r e g a r d l e s s  of  forward . . 
exchange r a t e s  by c o n t i n u o u s l y  c o v e r i n g  forward a l l  l ong  term a s s e t s  and 

l i a b i l i t i e s  i n  t h e  forward  exchange market  a g a i n s t  t h e  r i s k  o f  exchange ' 

r a t e  c h a n g e s  . c o n s e q u e n t l y ,  t h e  c a p i t a l  va lue  o f  i t s  f o r e i g n  a s s e t s ,  
I - 

such  a s  a c c o u n t s  r e c e i v a b l e ,  p l a n t  and equipment,  and i n v e n t o r i e s ;  is 

assumed t o  be p r o t e c t e d  a g a i n s t  t h e  q ~ s k  of  stochastic changes  a r i s l n g  

from exchange r a t e  f l u c t u a t i o n s  i n  t h e  f u t u r e .  



-- 
- - - - -  - - 

- -- 
1-2. Efficiency Parity Theory of Direct Foreign Investment 

Using Expression (1.3) as a starting point, we can now readily 

devel op an "efficiency arbitrage theory1' of direct foreign investment 

b y  closely follo~~ing its counterpart from the theory of interest arbitrage, 

whose modern innovation is due to Professor Grubel in developing a new 
4 

1 
approach to t h e  subject matter . For this purpose, let us define the 

I 

_' efficiency arbitrage margin (EAM) of direct foreign investment to be the C 

advantage margin of the investment abroad over domestic investment in 

Lxpression (1.3), restated below: 

A useful way OF looking at the equilibriating proce,ss in Expression 
I 

( I .  3 ' 1s then to regard it as exploiting the EAM available fro8 the 
investment opportunity abroad. Specifically, we can write the EAM f ~ o m  

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

* .  

EAM = (m*-m)/D + (d-dY)/D + a(w-wY.)/D + ( s ~ s ) / F ,  

where ' 

See Grubel (1966). * 

From Expression ( I . 3 ) ,  we have S/F : (l+m*-r-d*-afw*)/D. 
Subtracting one from both sides of the above expression, and then 
rearranging the terms, we obtain the expression for EAN. 



T h i s  c a n  b e  p o s i t i v e  o r  n e g a t i v e ,  depend ing  on whe the r  t h e  n e t  a d v a n t a q e  
- -- - - - - - - - - - 

from t h e  i n v e s t m e n t  i n  t h e  E x p r e s s i o n  ( I  .4 )  ' l ies i n  Sou th  ~ o r e a  o r  i e h e  

U.S., r e s p e c t i v e l y .  Fo r  example ,  when EAM is p o s i t i v e ,  U.S. f i r m s  imst 

i n  Sou th  Korea ,  wh ich ,  ce te r i s  p a r i b u s .  e x e r t s  downward p r e s s u r e  r o n t i n o o u s l y  
, 

on t h e  r a t e  o f  r e t u r n  r e a l i z e d  from t h e  i n v e s t m e n t  i n  Sou th  Korea u n t i l  

a l l  i n c e n t i v e s  f o r  f u r t h e r  i n v e s t m e n t  a r b i t r a g e  a r e  e l i m i n a t e d .  Nhen t h e  

e f f i c i e n c y  a r b i t r a g e  marg in  is z e r o  i n  e q u a t i o n  ( I . 4 ) ,  t h e  f i r m  t h a t  

makes i t s  d e c i s i o n  s o l e l y  basekl upon t h e  e x p e c t e d  p r e s e n t  v a l u e  o f  t h e  

i n v k s t m e n t  i s  i n d i f f e r e n t  t o  i t s  c h o i c e  o v e r  i n v e s t i n g  i n  South  Korea 01 

t h e  U.5 A s  ment ioned  b e f o r e ,  o t h e r  f a c t o r s  w i l l  t h e n . e n t e r  i n t o  t h e  * 
' d e c i s i o n  p r o c e s s  t o  exer t  i n f l u e n c e  o v e r  t h e  c h o i c e  between t h e  two 

- 
c o u n t r i e s .  T h e r e f o r e , a  p o s i t i v e  EAWrneans t h a t  i t  is  more p r y f i t a b l e ,  

i n  t e r m s  o f  t h e  e x p e c t e d  P V , L t o  i n v e s t  i n  Sou th  Korea,  and a  n e g a t i v e  
-, 

E A M  means t h a t  d o m e s t i c  i n v e s t m e n t  i n . t h e  U.S. i n s t e a d  1s more p r o f i . t a b l e  

t h a n  d i r e c t  f o r e i g n  i n ~ e s t m e n t  f o r  t h e  U.S. i n v e s t o r .  

The d i v i s i o n  by D i n  t h e  f i r s t  t h r e e  terms of e q u a t i o n  (1 .4 ' )  f o l l o w s  

from a l g e b r a i c  n e c e s s i t y  f o r  d e r i v i n g  t h e  e f f i c i e n c y  a r b i t r a g e  marg in  

from E x p r e s s i o n  ( 1 . 3 ) .  'The v a l u e  o f  t h e  denomina to r  D is n o t h i n g  b u t  t h e  
1 

t o t a l  r a t e  o f  r e t u r n  on d o m e s t i c  i n v e s t m e n t  which i n c l u d e s  t h e  i n i t i a l -  

c a p i t a l  p l u s  t h e  r a t e  o f  any  n e t  e a r n i n g s .  When tt& d o m e s t i c  p r o f i t  i s  

\-J' . 
assumed t o  be  z e r o ,  i t  is  u n i t y  s o  t h a t  n e i t h e r  magnitudes n o r  s i g n s  

o f  t h e  f i r s t  t h r e e  terms a r e  a f f e c t e d  by i t s  d i v i s i o n .  H o Y J ~ v ~ ~ ,  Its v a l u e  

is z e r o  when t h e  l o s s  o f  e a r n i n g s  from t h e  i n v e s t m e n t  p r o j e c t  is I a r q e  

enough t o  c o m p l e t e l y  i .~ ipe  o u t  t h e  i n i t i a l  i n v e s t m e n t  o f   capital,^ a s  i n  a 

3 
c a s e  o f  b a n k r u p t c y  . 
! 

4 
I n  t h i s  c a s e ,  E x p r e s s i o n  ('I . 3 )  is  u n d e f i n e d .  T h e r e f o r e ,  we w i l l '  
r u l e  o u t  t h i s  p o s s i b i l i t y  i n  t h e  c a s e  o f  d o m e s t i c  i n v e s t m e n t .  



2 

- 

The l a b o r - i n t g n s i t y  c o e f f i c i e n t  a s s o c i a t e d  w i t h  t h e  g i v e n  l e v e l  
- 

o f  i n v e s t e d c a p i t a l  i n  t h e  e q u a t i o n  ( 1 . 4 )  is assumed t o  be  t h e  same 

i n  ttip U .  5. and  Sou th  Korea ,  t h u s  obviat&+g-one s o u r c e  o f  c o m p a r a t i v e  

: ~ d v a r ~ t a g e  found i n  t h e  c l a s s i c a l  R i c a r d i a n  model a s  a p o s s i b l e  mo t ive  - 
f o r  e x p l a i n i n g  d l r e c t  f o r e i g n  ~ n v e s t m e n t  b e h ~ v i o r .  In  , o t h e r  words ,  

t h e  p r o d u c t i o n  f u n c t i o n s  i.n o u r  rnoddl a r e  s u b j e c t .  t o  t h e  i d e n t i c a l  

p r o d u c t i o n  t e c h n i q u e  assumed i n  t h e  Heckscher-Ohlin model,  which p o i n t s  

t o  d i f f e r e n c e s  I n  r e l a t i v e  

I r e l a t i v e  f a c t o r  endowments 

Inves tmen t  I n  South  Korea. 

b 

Inspection o f  e q u a t l o n  

f a c t o r  c o s t s  i m p a r t e d  by d i s s i m i l a r i t i e s  i n  
f ?$-A 

a s  t h e  key mot ive  f a r  e x p l a i n i n g  d i r e c t  f o r e i g n  

! I . 4 )  r e v e a l s  t h a t  t h e  e f f i c i e n c y  a r b i t r a g e  

margin  may b e  p o s i t i v e  o r  n e g a t i v e , d e p e n d i n g  on t h e  s i g n s  and  t h e  r e l a t i v e  6 

\ 
magn i tudes  of  a l l  f o u r  t e r m s  i n  t h e  e q u a t i o n .  The f i r s t  term g i v e s  ', 

I 
--- 

t h e  d i f f e r e n c e  i n  t h e  r a t e s  o f  i n t e r n q l  e f f i c i e n c y  from t h e  i n v e s t m e n t s  
* 

i n  t h e  two c o u n t r i e ~ ,  e x p r e s s e d  a s ,  a  p e r c e n t a g e  o f  t h e  f i n a l  r e t u r n  on 

t h e  i n v e s t m e n t  i n  t h e  U.S. I t  is p o s i t i v e  when t h e  e x p e c t e d  r a t e  of 

i n t e r n a l  e f f i c i e n c y  from i n v e s t i n g  in -  South  Korea is h i g h e r  t h a n  t h o s e  

from t h e  U.S. 

which economic 

t ~ o *  c o u n t r i e s .  

more e x t e n s i v e  

The second term r e p r e s e n t s  t h e  d i f f e r e n c e  i n  t h e  r a t e s  a t  
b 

o b s o l e s c e n c e  o f  t h e  i n v e s t e d  c a p i t a l  a s s e t s  o c c u r s  i n  t h e  

I t  i s  p o s i t i v e  i f  t h e  t e c h n o l o g i c q l  improvements  due t o  

r e s e a r c h  and  development  e f f o r t s ,  f o r  example,  p r o c e e d  

at. a f a s t e r  r a t e  i n ' t h e  U.S. The t h i r d  term of t h e  e q u a t i o n ' ( I . 4 )  

r e f l e c t s  the  d i f f e r e n c e  i n  t h e  r e a l  e f f i c i e n c y  wage r a t e s  i n  t h e  two 

c o u n t r i e s .  I t  is p o s i t i % e  a s  t h e  wage r a t e  d i f f e r e n t i a l  e x c e e d s  t h e  l a b o r  
4 

p r o d u c t i v i t y  d i f f e r e n t i a l  bet!.~een t h e  U.S. and  Sou th  Korea.  T h e r e f o r e ,  



t h e  c o m p a r a t i v e  l a b o r  c o s t  a d v a n t a g e  o f  p r o d u c t i o n  l i e s  w i t h  d i r e c t  
b 

f o r e i g n  i n v e s t m e n t  r a t h e r  t h a n  d o m e s t i c  i n v e s t m e n t  i n  t h e  U.S: when. t h e  

t h i r d  term is p o s i t i v e ,  a n 4  v i c e  v e r s a  when i t  is negat ive ' .  The f o u r t h  
t 

t e rm g i v e s  t h e  d i f f e r e n c e  b e t v e e n  t h e  e x p e c t e d  forl-lard r a t e  o f  exchange  

and  t h e  s p o t  r a t e ,  hence  r e p r e s e n t i n g  c a p i t a l  g a i n  o r  l o s s  from t h e  

r e q u i r e d  f o r e i g n  

e x p e c t e d  fo rward  

, e a r n i n g s .  I t  is 

exchange  t r a n s a c t i o n ,  e x p r e s s e d  a s  a  p e r c e n t a g e  o f  t he*  
-- 

r a t e  a t  t h e  time o f  r e p a t r i a t i o n  o f  f o r e i g n  in \ , e s tmen t  

p o s i t i v e  o r  n e g a t i v e  depending  on n h e t h e r  t h e  f ~ r e i g n  

c u r r e n c y ,  i . e . ,  Korean non ,  is  e x p e c t e d  t o  be r e v a l u e d  upward o r  downward - 
i n  compar ison  t o  t h e  U . 5 .  d o l l a r .  S i n c e  a l l  f o u r  t e r m s  a r e  e x p r e s s e d  

i n  p e r c e n t a g e s ,  t h e y  c a n  b e  added  o r  s u b t r a c t e d  from one  a n o t h e r ,  and t h e  

sum o f  t h e  t e r m s  r e p r e s e n t s  t h e  a r b i t r a g e  margin  o f  an  i n v e s t m e n t ' s  f 

i n t e r n a l  e f f i c i e n c y ,  i . e . ,  EA l l  i n  t e r m s  o f  p e r c e n t a g e  r a t e  o f  n e t  r e t u r n ,  

1::hich is made amenable nor] t o  comparing w i t h  o t h e T  t y p e s  o f  p e r c e n t a g e  

r a t e s  o f  r e t u r n ,  s u c h  as  t h e  c o v e r e d  a r b i t r a g e  marg in  (CAI!)  from t h e  

i n t e r e s t  p a r i t y  t h e o r y .  
1 

In  o r d e r  t o  f o c u s  our 

p r o d u c t i o n ,  a s  opposed t o  

a t t e n t i o n ,  f i r s t ,  on t h e  " r e a l  a s p e c t "  o f  

t h e  " f i n a n c i a l  a s p e c t "  o f  d i r e c t  f o r e i g n  i n v e s t -  

ment a r i s i n g  from r e q u i r e d  f o r e i g n  exchange  d e a l  i n q s ,  ue v ~ i  1 1 asstlrrlt? f -or  

t h e  m m e n t  t h a t  t h e  f c r e i g n  exchange  marke t  is p e r f e c t l y  s t a b l e  s u c h  

t h a t  t h e  s p o t  r a t e  and  t h e  e x p e c t e d  fortvard r a t e  a r e  e q u a l .  Th i s  i m p l i e s  

t h a t  t h e  f o u r t h  t e rm i n  e&atiun ! I . h )  v a n i s h e s  c o m p l e t e l y ,  a f f e c t i n g  i n  

no play t h e  f i r m ' s  d e c i s i o n  t o  i n v e s t  a b r o a d .  T h i s  a s sumpt ion  w i l l  b e  r e l a x e d  

s h o r t l y ,  hmtever, h e n  Ee c o n s i d e r  t h e  f o r e i g n  exchange  a s p e c t  s e p a r a t e l y .  



llne o b v i o u s  i m p l i c a t i o n  t h a t  f o l l o w s  immed ia t e ly  from t h i s  assump- 
- - 

t i o n  i s * t l i a t  U.S. i n v e s t o r s  w i l l  make i n v e s t m e n t s  i n  Koqea i f  any  o n e  

o f  t h e  t e r m s  i n  t h e  e q u a t i o n  i s  p o s i t i v e ,  h o l d i n g  a l l  o t h e r  terms z e r o .  

T o r  example ,  t h e  U.S. will s u p p l y  d i r e c t  f o r e i g n  i n v e s t m e n t  t o  K o r e a , ? a s  

l ong  a s . t h e  ,supposed s u p e r i o r i t y  o f  t e c h n o l o g i c a l  improvements  p e r s i s t s  

i n  t h e  U.S. Th i s  is b e c a u s e  t h e  f a s t e r  pace  o f  i ts  t e c h n o l o g i c $ l  p r o g r e s s  

c a u s e s  a  c o r r e s p o n d i n g l y  f a s t e r  r a t e  o f  economic o b s o l e s c e n c e 4  o f  t h e  

c a p i t a l  a s s e t s  t h a t  a r e  currently i n v e s t e d  i n  t h e  U.S . ,  t h u s  making 

t h e  s econd  te rm o f  e q u a t i o n  ( 1 . 4 )  t a k e  a p o s i t i v e  v a l u e .  ' Direct 

f o r e i g n  i n v e s t m e n t ,  t h e r e f o r e ,  may o c c u r  even  i f  t h e r e  were no compara- 

t i v e  a d v a n t a g e s  a r i s i n g  from g r e a t e r  e f f i c i e n c y  o f  i n 3 e s t m e n t  o r  l ower  

l a b o r  c o s t  o f  p r o d u c t i o n  a s s o c i a t e d  w i i h  t h e  d i r e c t  f o r e i g n  i n v e s t m e n t .  

Th'us, i f  t h e  d i s p a r i t y  i n  t e c h n o l o g i c a l  improvement be tween  t h e  two 

c o u n t r i e s  is b u f f i c i e n t l y - l a r g e ,  a  U . 5 .  f i r b y  b e  f o r c e d  t o  i n v e s t  

a b r o a d ,  i n  s p i t e  o f  t h e  e x i s t e n c e  o f  t h e  c o m p a r a t i v e  a d v a n t a g e  a v a i l a b l e  

from t h e  g r e a t e r  e f f i c i e n c y  o f  i n v e s t m e n t - a n d / o r  l ower  l a b o r  c o s t  o f  

p roduc t . i on  i n  i t s  home c o u n t r y .  I n  o t h e r  words ,  t h e  s e c o n d  term is s o  

l a r q e  I n  magni tude  t h a t  i t  d o m i n a t e s  t h e  c o m p a r a t l v e ~ a d v a n t a g e s  a r i s i n g  
1, - from a l l  o f  t h e  o t h e r  t e r m s ,  r e s u l t i n g  i n  a p o s i t i v e  €AM, hence  o u t f l o w  ' 

I 
o f  d l r e c t  i n v e s t m e n t  a b r o a d .  T h i s  i m p l i c a t i o n  o f  t h e  model f o l l o w s  

f 

d l r e c t l y  from t h e  e q u a t i o n  ( 1 . 4 ) .  T h i s  a n a l y s i s  b r i n g s  f o r t h  t h e  
C 

lmrnedlate p rob lems  o f  practical Impor t ance  po,sed by economic o b s o l e s c e n c e  

a rcompanylnq  t e c h n o l o g i c a l  improvement a t  a  r a p i d  p a c e  i n  t h e  U.S. 
P 

These problems a r e  o f  c o n c e r n s  t o  h i g h - t e c h n o l o g y  i n d u s t r y ,  i n  p a r t i c u l a r ,  

S e e  B r a s h  (1976) .  1 



where t e c h n o l o g i c a l  improvement ad,vances3 r a p i d l y ,  and  t h e  resu;ft-ingp-L - 

s u p e r s e s s i o n  o f  t h e  c a p i t a l  a s s e t s  e n s u e s  a l m o s t  immed ia t e ly  w i t h o u t  l a g s .  
- 

- 
O f  p a r t i c u l a r  i m p o r t a n c e  t o  Sou th  Korean p o l i c y  makers  a r e  those , 

- 
i n s t a n c e s  when i n  s p i t e  of g e n e r a l l y  lower  l e v e l s  of wage r a t e s ,  d i r e c t  

f o r e i g n  i n v e s t m e n t  c e a s e s  t o  f low i n t o  t h e  c o u n t r y  d u e  t o  disma1l.y small  
. 5 

p r o d u c t i v i t y  o f  i t s  n a t i v e  w o r k e r s ,  which makes t h e  o b s e r v e d  low waqe r a t e  

r a t h e r  h i g h  i n  e f f e c t  i n  terms o f  t h e  ~ e a l  e f f i c i e n c y  'wage r a t e ,  i . e . ,  

5 4 a d j u s t e ' d  f o r  l a b o r  p r o d u c t i v i t y  . T h i s  may r e s u l t  i n  a  n e g a t i u e  v a l u e  

f o ?  t h e  e f f i c i e n c y  wages d i f f e r e n t i a l  i n  t h e  t h i r d  term 'bf t h e  above  
77-  

e q u a t i o n  ( 1 . 4 ) .  I n  s u c h  c a s e s ,  i t  is c l e a r  t h a t  S o u t h ' K o r e a n  government  

o r  t h e  f a r e i g n  f i r m s  u n d e r t a k e  e x t e n s i v e  l a b o r - t r a i n i n g  programs i n  

o r d e r  f o r  any  p o s i t i v e  amount o f , d i r e c t  f o r e i g n  i n v e s t m e n t  t o  t a k e  p l a c e  
.- / 

* 
i n  Sou th  Korea. When s u c h  programs f o r  i n c r e a s i n g  p r o d u c t i v  i t y  of' 

l o c a l  l a b a r  a r e  i n i t i a t e d  by f o r e i g n  f i r m s  i n v e s t i o g  i n  S o u t h  Korea ,  

; t h e  p r e s e n c e  o f  the* r i s k  3 f  n o t  r e c o v e r i n g  e x p e n d i t u r e s ' i n c u r r e d  o r  

t h e  . r i s k  o f  n o t  c a p t u r i n g  t h e  i n c r e n ~ e n t a l  I a b o r  p r o d u c t i v i t y  

& f o r c e  many f o r e i g n  f i ~ , m s  t'o r e f r a i n  from s u c h  a c t i v i t i e s  and hence  

r e d u c e  s u p p l y  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  which c o u l d  f l o ~ ~  t o  Sou th  

Korea.  T h i s  a c c o u n t  o f  t h e  l a b o r  marke t  c o n d i t i o n  i n  t h e  above  e x p l a n a t i o n  

i s ,  w i t h o u t  d o u b t ,  an  overly* s i m p l i f i e d  v e r s i o n , '  b u t  i t  n e v e r t h e l e s s  

d e p i c t s  a  r e a l i s t i c  p i c t u r e  o f  f o r e i g n  f i r m 1 $  behavior  i n  i n t e r n a t i o n a l  
t 

l a b o r  msrket. A c t i n g  upon t h e  above  c o n s i d e r a t i o n s ,  

may t h e n  d e c i d e  n o t  t o  in- Sou th  Korea even  when 

h i q h e r  r a t e  o f  i n t e r n a l -  e f f i c i e n c y  nd /o r  lower  d e  r e c i a t i o n  c o s t s  

\:=- a s s o c i a t e d  n i t h  t h e  d i r e c t  f o r e i g n  i n v e s  T is r e s u l t  w i l l  h o l d  
& - - 

5 
See  B e l a s s a  ( 1 9 7 1 ) .  For  a n  e m p i r i c a l  s t u d y ,  see R i e d e l  ( 1 9 7 5 ) .  

.- - 



v a l i d  s o  l o n g  a s  t h e s e  a d v a n t a g e s  a r e  n o t  l a r g e  enoTgh t o  more t h a n  

o f f s e t  t h e  c o m p a r a t i v e  d i s a d v a n t a g e  a r i s i n g  from t h e  g e n e r a l l y  low d 

b 

l a b o r  p r o d u c t i v i t y  c o n d i t i o n s  a b r o a d .  

We w i l l  now r e l a x  t h e  p e r f e c t  s t a b i l i t y  a s s u m p t i o n  made f o r  f o r e i g n  

exchange  r a t e s  and  c o n s i d e r  t h e  s i t u a t i o n  i n  which t h e  e f f i c i e n c y  a r b i t r a g e  

marg in  f o r  d i r e c t  f o r e i g n  i n v e s t m e n t  is i n i t i a l l y  z e r o  s u c h  t h a t  t h e  
4 

i n t e r n a t i o n a l  i n v e s t o r  is i n i t i a l l y  i n d i f f e r e n t  w i t h  r e g a r d  t o  p r o d u c t i o n  

l o c a t i o n .  I n  t h i s  s i t u a t i o n ,  exchange  r a t e  f l u c t u a t i o n s  w i l l  s e t  o f f  

f o r 6 e s  t o  d i s t u r b  t h e  i n i t i a l  e q u i l i b r i u m ,  t h u s  r e s u l t i n g  i n  i n c r e a s e d  

i n f l o w  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  i n t o  Sou th  Korea o r  i n c r e a s e d  do,mestic 

i 
i n v e s t m e n t  i n  t h e  U.S., r e s p e c t i v e l y ,  depend ing  on whe the r  t h e  EAM is 

F o s i t i v e  o r  n e g a t i v e  i n  t h e  above  e q u a t i o n  ( 1 . 4 ) .  T h e s e f z r e ,  when t h e '  - 
magni tude  o f  t h e  f o u r t h  t e r m ,  r e p r e s e n t i n g  t h e  e f f e c t  o f  exchange  r a t e  

f l u c t u a t i o n s  on t h e  E A M ,  i s  v e r y  l a r g e ,  i t  i s  a l s o  c a p a b l e  o f  s&amping 

1 
\ 

a l l '  o f  t h e  o t h e r  terms . However, t h e  manner i n  which exchange  r a t e  

f l u c t u a t i o n s  a f f e c t  e q u i l i b r i u m  f o r e i g n  i n v e s t m e n t  is f a r  more complex t h a n  

i n i t i a l l y  s u p p o s e d ,  r e q u i r i n g  d e t a i l e d  a n a l y s e s  o f  . t h e  exchange  r a t e  e f f e c t .  

I t  w i l l  b e  shown . l a t e r  t h a t  t h i s  is b e c a u s e  we must  d i . s t i n g u i s h ,  on t h e  o n e  

hand ,  t h e  t y p e  o f  exchange  r a t e  f l u c t u a t i o n s :  whe the r  t-hey a r e  e x c h a n g e - a v e r s e ,  

e k c h a n g e - n e u t r a l ,  o r  e x c h a n g e - p r e f e r r e d ,  a s  well a s  t h e  maqner i n  which 

-- 
1  Th i s  p o s s i b i l i t y  may b e  o f  l i m i t e d  u s e ,  however ,  i n  t.he c a s e  o f  exchange  

r a t e  f l u c t u a t i o n s  s o l e l y  d u e  t o  i n f l a t i o n .  Thus, i f  t h e  f o r e i g n  p r i c e '  
l e v e l  double;. t h e  \ ~ a l u e  f o r e i g n  e a r n i n g s  and a s s e t s  a l s o  d o u b l e  i n  t h e  
f o r e i g n  c u r r e n c y .  C o n s e q u e n t l y ,  exchange  r a t e  d e p r e c i a t i o n  due t o  
t h e s e  i n f l u e n c e s  d o e s  n o t  a f f e c t  l ong - run  i n v e ~ t m e n t  d e c i s i o n s  d i r e c t l y ,  
though v a r i a n c e  o f  e a r n i n g s  may b e  a f f e c t e d .  The au- thor  is g r a t e f u l  t o  
P r o f e s s o r  Grubel  f o r  t h i s  and o t h e r  h e l p f u l  comments on a n  e a r l . i e r  d r a f t .  



e 
e a c h  t y p e  o f  exchange  r a t e  f l u c t u a t i o n  a f f e c t s  t h e  l e v e l  o f  d i r e c t  

* .  

f o r e i g n  i n v e s t m e n t ,  r e t u r n s ,  and r i s k s  a s s o c i a t e d  w i t  t h e  f o r e i g n  
t f 

i n v e s t m e n t .  Depending on  t h e s e  c o n s i d e r a t i o n s ,  i t  is shown t o  m a t t e r  

a  g r e a t  d e a l  w i t h  r e g a r d  t o  t h e  e v e n t u a l ' e f V e c t s  exchange  r a t e  f l u c t u -  

& 

a t i o n s  c a n  c a u s e  on f o r e i g n  e a r n i n g s ,  r i sk-premium,  marke t  p r i c e  o f  

r i s k ,  and u n d i v e r s i f i a b l e  s y s t e m a t i c  ' r i s k s .  These c o n s i d e r a t i o n s ,  

however ,  w i l l  t a k e  u s  f a r  beyond t h e  s c o p e  of  o u r  o b j e c t i v e s  i n t e n d e d  

f o r  t h i s  i n t r o d u c t o r y  c h a p t e r ,  f o r  t h e s e  terms need  t o  b e  c a s t  w i t h i n  

a  framework o f  a  s t o c h a s t i c  model.  Fo r  t h i s  r e a s o n ,  we w i l l  c o n f i n e '  
'i 

I o u r  a n a l y s e s  s t r i c t l y  w i t h i n  t h e  p r e s e n t  model o f  r e t u r n  max imiza t ion  

f o r  p a r t  I o f  t h i s  t h e s ' i s  and d e f e r  d e t a i l e d  a n a l y s e s  o f  v a r i o u s .  
h 

exchange  r a t e  e f f e c t s  u n t i l  p a r t  11. 



1-3 .  Geometric R e p r e s e n t a t i o n  o f  t h e  Supply o f  Direct F o r e i g n ' I n v e s t m e n t  
+ 

> '  1 
Using e q u a t i o n  (1 .4 )  a s  a  s t a r t i n g  p o i n t ,  we can  n o w ' r e a d i l y  deve lop  

1 t h e  supp ly  schedu le  o f  d i r e c t  f o r e i g n  inves tmen t  . For t h i s  purpose ,  
-+ 

we w i l l  d e f i n e  t h e  " p a r i t y  r a t e  o f  r e t u r n " ,  denoted  by t h e  symbol pD, 

t o  r e p r e s e n t  t h e  expec ted  r a t e  o f  r e t u r n  on c a p i t a l  a s s e t s  i n v e s t e d  

abroad ,  t h a t  is, p, = m+-aw*, w h i c h ' g i v e s  t h e  z e r o  e f f i c i e n c y  a r b i t r a g e  

margin a t  t h e  exogenously g iven  v a l u e s  f o r t h e  o t h e r  v a r i a b l e s  i n  t h e  

e q u a t i o n  ( 1 . 4 ) .  In  o t h e r  words, t h e  p a r i t y  r a t e  o f  r e t u r n  on t h e  

c a p i t a l  i n v e s t e d  abroad is d e f i n e d  by s e t t i n g  t h e  EAM from e q u q t i o ~ ?  ( 1 . 4 )  

equa l  t o  ze ro .  There fo re ,  we- can write t h e  p a r i t y  r a t e  a s  foll 'ows: 

CI = m - aw. 

The p a r i t y  r a t e  is r e p r e s e n t e d  by t h e  p o i n t  wher-e t h e  ;SS1 s c h e d u l e  
* 

i n t e r s e c t s  t h e  v e r t i c a l  a x i s  o f  F i g u r e  ( 1 . 1 )  below~,in which t h e  h o r i -  - 

z o n t a l  a x i s  is t h e  amount o f  c a p i t a l  a s s e t s  i n v e s t e d  p e r  u n i t ' p e r i o d  

o f  t ime,  and t h e  v e r t i c a l  a x i s  is expec ted  r a t e ' o f  r e t u r n  on t h e  i n v e s t e d  
'L - '  

c a p i t a l  a s s e t s .  This  p o i n t  on t h e  v e r t i c a l  a x i s  i n d i c a t e s  t h a t  a t  

t b p a r i t y  r a t e  of  r e t u r n ,  i r t t e r n a t j o n a l  i n v e s t o r s  a r e  i n d i f f e r e n t  t o  
!! 

t h e  c h o i c e  between domest ic  + i n v e s t r n + h  and d i r e c t  f o r e i g n  inves tmen t .  
'r 

'" See a l s o  Grubel . ( l 9 7 7 ) ,  Page 251. 





The SS' s c h e d u l e  i n  t h e  F i g u r e  (1 .1)  r e p r e s e n t s  t h e  f u n c t i o n a l  

1 
. %+&-hlp between expec ted  f a t e  of  r e t u r n  on inves tmen t  and amount --_ - 

- 

o f  inves tment  under t h e  a s s ~ m p t i o r r t ~ t h e r  e x o g e n ~ u s l y  g iven  -, 
-_ 

- 

v a r i a b l e s  a r e  h e l d  c o n s t a n t .  The p o s i t i v e  s l o p e  o f  t h e  SS'  s c h e d u l e  

i n d i c a t e s  t h a t  when t h e  expec ted  r a t e  o f  r e t u r n  is above t h e  p a r i t y  

r a t e  o f  r e t u r n ,  i.e., p* > p,, U.S. enf r e p r e n u e r s  i n v e s t  ab road ,  and 
- 

when t h e  expec ted  r a t e  is below t h e  p a r i t y  r a t e ,  i . e . ,  p* < p,, t h e y  

p r o v i d e  domest ic  inves tmen t  i n  t h e  U.S. This  i n t e r p r e t a t i o n  f o l l o w s  

d i r e c t l y .  from e q u a t i o n  ( 1 . 4 ) .  I t  can  be  unders tood  most r e a d i l y  

by c o n s i d e r i n g  t h e  f a c t '  t h a t  s t a r t i n g  from t h e  p a r i t y  r a t e  p,, i f  
, 

t h e  f o r e i g n  r a t e  o f  r e t u r n  r ises  above t h e  p a r i t y  rate,. t h e  e f f i c i e n c y  

a r b i t r a q e . m a r g i n . i s  p o s i t i v e  s o  t h a t  a  p o s i t i v e  i n c e n t i v e  is c r e a t e d  

- f o r  making d i r e c t  f o r e i g n  inves tmen t  a b r o a d ,  dnd c o n s e q u e n t l y ,  c a p i t a l  
'4 

a s s e t s  flow ou t  o f  t h e  U.S. By f o l l o ~ v i n g  s t r i c t l y  a n a l o g o u s  r e a s o n i n g ,  

i t  f o l l o w s  converse ly  t h a t  f o r  t h o s e  expec ted  r a t e s  o f  r e t u r n  a v a i l a b l e  

from d i r e c t  f o r e i g n  inves tmen t  below t h e  p a r i t y  r . a t e ,  t h e r e  a r e  n e g a t i v e  

i n c e n t i v q s  f o r  making t h e  f o r e i g n  inves tmen t ,  i . e . ,  E A M 4  0,  a n d ' i n v e s t -  

ment t a k e s + p l a c e  i n  t h e  U.S. i n s t e a d .  There fo re ,  t h e  l e f t - h a n d - s i d e  . 
of  t h e  SS' curve  r e p r e s e n t s  n e g a t i v e  e x c e s s  supp ly  o f  d i r e c t  f o r e i g n  

inves tmen t  due t o  t h e  compara t ive  advantage  o f  i n v e s t i n g  i n  t h e  U.S. 
. * 

i n  comparison t o  p r o v i d i n g  d i r e c t  f o r e i g n  inves tmen t  ab road .  
- 

The s l o p e  o f  t h e  S S 1  s c h e d u l e  can  a l s o  be d e r i v e d  w i t h  a  simple 5 
mathemat ica l  procedure .  I t  is c l e a r  t h a t  the €AM from the e q u a t i o n  

( 1 . 4 )  can be r e w r i t t e n  a s  f o l l o w s :  



T h e r e f o r e ,  t h e  inves tmen t  c r i t e r i o n  based on e q u a t i o n  (1 .4 )  i m p l i e s  

t h a t  t h e  supp ly  o f  d i r e c t  f o r e i g n  inves tment  can  be  expressed  i n  
- 

t e rms  o f  EAM.  - That is,  

where 
/ 

dG/d[ - ]  > 0 .  

d [ - ] / d ( p + ,  d ,  F )  > 0. 
-* 

d [ - ] / d ( p ,  d'? S )  < 0 .  

T o t a l l y  d i f f e r e n t i a f i n g  t h e  above e q u a t l o n ' ( I . 7 ) ,  ~ * ~ h i l e  h o l d i n g  c o n s t a n t  

a l l  v a r i a b l e s  o t h e r  t h a n  u' and-K*,  g i v e s  u s  - 

This  e q u a t i o n  g i v e s  t h e  movement a l o n g  a  g iven  SS' s c h e d u l e  a s  t h e  
I 

tv!o v a r i a b l e s  P" and K *  a r e  a l lowed t o  change s imul taneous ' ly ,  b u t  

n o t  t h e  s h i f t  o f  - the  SS' s c h e d u l e  from i t s . i n i t i a 1  p o s i t i o n .  

S i n c e  we a l r e a d y  kno!~ t h a t  t h e  s ign '  o f '  dG/d [ ] is p o s i t i v e ,  i t  is  

c l e a r  t h a t  t h e  s i g n  o f  dCL?'dK* must b e  a l s o  p o s i t i v e .  In  o t h e r  

words., t h e  SS' s c h e d u l e  shown i n  ~ i g u r d  1 . 1 ,  which r e p r e s e n t s  

supp ly  of  d i r e c t  f o r e i g n  inves tmen t  from t h e  abovg e q u a t i o n ! I . 7 ) ,  - 
h a s  a p o s i t i v e  s l o p e .  



- 
f o r e i g n  inves tmen t  w i t h  r e s p e c t  t o  changes  i n  t h e  e x p e c t e d  r a t e  o f  , 

-. 
r e t u r n ,  r e p r e s e n t i n g  t h e  w i M i n g n e s s  of  i n v e s t o r s  t o  i n c r e a s e  t h e  . 

, - = 

s h a r e  o f  d i r e c t  f o r e i g n  inves tmen t  i n  t h e i r  p o r t f o l i o  a s  well a s  t h e  

w i l l i n g n e s s  o f  new i n v e s t o r s  t o  open p r o d u c t i o n  f a c i l i t i e s  abroad.  

However, a s  t h e  expec ted  r a t e  o f  r e t u r n  a v a i l a b l e  from t h e  f o r e i g n  
0 . . 

a '  i nves tmen t  r i s e s  from t h e . p a r i t y  r a t e  towards h i g h e r  r a t e s ,  i t  l e a d s  

t o  a d i m i n i s h i n g  r a t e  of  i n c r e a s e  i n  t h e  d i r e c t  f o r e i g n  i n v e s t m e n t .  . 

This  f o l l o v ~ s  from n o t i n g  t h a t  t h e  i n c r e a s i n g l y  h i g h e r  l e v e l s  o f  t h e  

- -  f o r e i g n  inves tmen t  l e a d  t o  d i m i n i s h i n g  b e n e f i t s  o f  p o r t f o l i o  d i v e r -  

2 s i f i c a t i o n ,  marginal  inconven ience  o f  f o r e i g n  p r o d u c t i o n  a c t i v i t i e s ,  

o r  pe rhaps ,  t o  i n c r e a ~ i n g ~ f e a r  o f  e x p r o p r i a t i o n  o f  c a p i t a l  a s s e t s  

3 * 
L- _ h e l d  abroad b y  h o s t i l e  foqe ign  governments . Thus, i n c r e a s i n g l y  

l a r g e r  r a t e  o f  r e t u r n  must become a v a i l a p l e  i n  o r d e r  t o  pe r suade  t h e  

investors t o  p r o v i d e  a d d i t i o n a 1 7 s u p p l y  o f  d i r e c t  f o r e i g n  inves tmen t .  
- 

In  o t h e r  b ~ a r d s ,  t h e  supp ly  e l a s t i c i t y  of d i r e c t '  f o r e i g n  inves tmen t  

vrith r e s p e c t  t o  changes  i n  t h e . e x p e c t e Q a t e  o f  r e t u r n  d i m i n i s h e s  

w i t h  i n c r e a s i n g  l e v e l s  of  c a p i t a l  a s s e t s  held, ab road .  

'T 

The SS' s c h e d u l e  o f  d i r e c t  f o r e i g n  inves tmen t  sh'ifts v e r t i c a l l y  

i n  p a r a l l e l  upward O F  d o ~ ~ n v ~ a r d ,  a c c o r d i n g  t o  equatio'n ( 1 . 5 ) .  T h i s  
. - 

c a u s e s  t h e  r a t e  o f  r e t u r n  t o  i n c r e a s e  o r  dec , rease ,  r e s p e c t i v e l y ,  a t  

/ - a l l  g iven  l e v e l s  o f  inves tmen t .  Consequent ly ,  t h e  p a r i t y  r a t e  a l s o  - 

i n c r e a s e s  o r  d e c r e a s e s  nhen exogenously  g i v e n  v a r i a b l e s  change.  

T h i s  assumes absence  o f  a  p o s i t i v e  scale-economy. 
3 - This  is d i s c u s s e d  a t  t h  i n  t h e  second p a r t  o f  t h i s  t h e s i s .  



> 

A l t e r n a t i v e l y ,  t h i s  c a n  b e  s e e n  a s  s h i f t i n g  h o r i z o n t a l l y  i n  p a r a l l e l  ' 

t o  t h e  l e f t  o r  t o  t h e  r i g h t ;  a c c o r d i n g  t o  e q u a t i o n  ( 1 . 7 ) .  Consequen t ly ,  

t h i s  c a u s e s  t h e  s u p p l y  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  t o  d e q r e a s e  o r  t o  
1 

i n c r e a s e ,  r e s p e c t i v e l y ,  a t  a l l  g i v e n  l e v e l s  o f  t h e  r a t e  of  r e t u r n .  Fo r  
/- 

a  c o n c r e t e  example ,  s u p p o s e  t h a t  t h e  fo rward  r a t e  o f  exchange  f a l l s .  

From t h e  e q u a t i o n  ( I .  5 ) ,  i t  c a n  b e  s e e n  t h a t  t h i s  r e s u l t s  i n  r a i s i n g  
- - - -  - 

t h e  p a r i t y  r a t e  o,f r e t u r n  p,, hence  s h i f t i n g  a t  t h e  same time t h e  

e n t i r e  S S '  s c h e d u l e  upward a t  a l l  g i v e n  levels o f  t h e  c a p i t a l  i n v e s t e d .  

T h i s  f o l l o w s  s i n c e  t h e  i n v e s t o r s  w i l l  f i n d  t h e i r  d o m e s t i c  i nves tmen t .  ' 

- i n  t h e  U.S. t o  be  more a f t r a c t i v e  duk t o  t h e  d e c r e z s e  i n  t h e  fo rward  - 

exchange  r a t e .  ~ l t ' e r n a t i v e l ~ ,  we c a n  see from. e q u a t i o n  ( 1 . 7 )  

t h a t  t h e  e x p e c t e d  f a l l  o f  t h e  fo rward  exchange  r a t e  w i l l  r e s u l t  i n  

s h i f t i n g  t h e  ,SS' cur.ve t o  t h e  l e f t ,  r e d u c i n g  t h e  s u p p l y  o f  d i r e c t  

f o r e i q n  i n v e s t m e n t  a t  a l l  g i v e n  l e v e l s  o f  e x p e c t e d  r a t e  o f  r e t u r n ,  
- -  - - -- ,- - 

a s  t h e  t h i r d  term i n  t h e  e q u a t i o n  ( 1 . 7 )  d e c r e a s e s  w i t h  t h e  f a l l  o f  

t h e  fo rward  ex  hange r a t e .  P I * 

f o r  t h e  s h i f t s  o f  SS '  s c h e d u l e  c a n  be  
4 

c a p t u r e d  i n  e x p l i c i t  e x p r e s s i o n .  Fo r  example ,  d i f f e r e n t i a t i n g  t h e  
< 

e q u a t i o n  ( 1 . 5 )  'wi f h  r e s p e c t  t o  t h e  fo rward  exchanqe  r a t e  v a r i a b l e ,  

h o l d i n g  c o n s t a n t  a l l  okh,er v a r i a b l e s  i n  t h e  e q u a t i o n ,  we o b t a i n :  , 

I n  o t h e r  words ,  a s  t h e  fo rward  exchanqe  r a t e  f a l l s ,  t h e  p a r i t y  r a t e  



must  i n c r e a s e ,  i. e . ,  t h e  SS '  s c h e d u l e  s h i f t s  v e r t i c a l l y  upward, 

r e r l t ~ c i n g  t h e  l e v e l s  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  s u p p l i e d  a t  a l l  

q i v e n  l e v e l s  o f  e x p e c t e d  r a t e  o f  r e t u r n .  A l t e r n a t i v e l y ,  d i f f e r -  

e n t i a t i n g  t h e  e q u a t i o n  ( 1 . 7 )  w i t h  r e s p e c t  t o  t h e  fo rward  exchange  

\ _ /  -. -_ r a t e  a l s o ,  h o l d i n g  c o n s t a n t  a l l '  o t h e r  v a r i a b l e s  i n  t h e  e q u a t i o n ,  

WE! o b t a i n :  * 

, . 

T h i s  e x p r e s s i o n s t a t e s  t h a t  a s  t h e  fo rward  exchange  r a t e  f a l l s ,  t h e  

P e v e l s  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  s u p p l i e d  a l s o  must  f a l l  a t  a l l  
9 

q i v e n  l e v e l s  o f  e x p e c t e d  r a t e  o f  r e t u r n ,  t h e r e f o r e  s h i f t i n g  t h e  

, s u p p l y  s c h e d u l e  t a  t h e  .le,ft.  These s h i f t s  a r e  d e p i c t e d  i n  F i g u r e  f 
'. 

( 1 . 2 )  where t h e  i n i t i a l  p o s i t i o n  pf t h e  s u p p l y  s c h e d u l e  i s  r e p r e -  
w 

s e n f e d  by S S ' ,  and i t s  f i n a 1 , p o s i t i o n  fol-lolvinc the  exogenous  c h a n ~ e  is .. 
r e p r e s e n e d  by SS" c u r v e .  Fo r  a n a l y z i n g  t h e  e f f e c t s  o n  t h e  e q u i l i -  

% 

I ~ r i o m  v a l u e s  o f  (p*? K * ' ) ,  however ,  a demand s c h e d u l e  - f o r  d i r e c t  f o r e i g n  . 

i r i v ~ s t m e n t  must b e  i n t r o d u c e d .  T h i s  w i l l  t h e n  e n a b l e  u s  t o  i n c o r p o r a t e  

i n t o  o u r  a n a l y s i s  b o t h  s u p p l y  and demand c o n d i t i o n s  and  t o  t r a c k  how- 

e q u i l i b r i u m  v a l u e s  a r e  a f f e c t e d .  T h i s  t a s k  w i l l  b e  t a k e n  up i n  c h a p t e r  
4 

1 1 1  ' a f . t e r  we p r o v i d e  some e m p i r i c a l  d a t a  on t h e  growth  p a t t e r n  o f  U.S. 

dirrct f o r e i g n  i n v e s t m e n t  a b r o a d  and r a t e s  o f  r e t u r n  r e a l i z e d  from t h e  



S h i f t  of S u p p l y  S c h e d u l e  



1 1 - 1 .  I m p l r i c a l  R e s u l t s  from. R e g r e s s i o n  A n a l y s i s  on ~ r o w t h  o f  U .  S.  

D i r e c t  F o r e i g n  I n b e s t m e n t  Abroad and F o r e i g n  E a r n i n g s ,  1968-1982 

/ The d a t a  p r e s e n t e d  i n  t h e  f o l l o w i n g  t a b l e s  c o v e r  t h e  t i m e - p e r i o d  

between 1968 t h r o u g h  1982,  f o r  which r e l a t i v e l y  r e l i a b l e  time-series 
i v 

a r e  a v a i l a b l e  f o r  d i r e c t  compar i son  o f  a n n u a l  r a t e s  of  r e t u r n  r e a l i z e d  
- /  

a n @ / l . h e  growth  r a t e s  o f  U. S.  d i r e c t  f o r e i g n  i n v e s t m e n t .  The r a t e  o f  
J r 

I . P ~ U I . I I  i s  m e t l s ~ r d d  a s  income a f t e r  t a x  d i v i d e d  by t h e  b e a n  o f  c u r r e n t  

and  p r e c e d i n q  year -end  book v a l u e s  o f  U.S. d i r e c t  f o r e i g n  i n v e s t m e n t  i 
1 p o s l t i o n  . The g r o v ~ t h  r a t e  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  4s c a l c u -  

I 
C 

l a t e d  a s  t h e  d i f f e r e n c e  b e t r ~ e e n  c u r r e n t  a n d  p r e c e d i n g  year -end  book 

b a l u e s  d i v i d e d  by p r e c e d i n g  year -end  book v a l u e .  The f i d u r e s  r e p o r t -  
\ l 

ed under  t h e  s u b g r o u p i n g  f o r  m a n u f a c t u r i n g  i n d u s t r i e s  a r e c a l c u l a t e d  
i 

d l r e c t l y  from t h e  d a t a  p r o v i d e d  by t h e  Survey o f  C u r r e n t  b u s i n e s s .  
FQr 

I 

th;  s e r v i c e  i n d u s t r i e s  subgrouping ,  however ,  t h e  r e p o r t e d /  f i g u r e s  a r e  
/'I, I 

I 

d e r i l ~ e d  by j e f i n i n & ; e \ a s  t h e  r e s i d u a l  i n d u s t r y  a f t e r  ule / s u b t r a c t  
/- --4 7 

\ 4 I 1 
m a n u f a r t u r l n g ,  p e t r o l e u m . . m i n i n g ,  and s m e l t i n g  i n d u s t r i e e  from t o t a l  

< 

~ r , d u n t r l e s  r c p o r t r d  i n  t h e  S&r te )  of  C u r r e n t  B u s i n e s s .  ) To t h e  f u l l e s t  
\ I 
1 

e k t e n t  p o s s l b i e .  ~ n c o n s i s t e n c l e S \ l n  definitions u s e d  f o r  o b t a i n i n g  t h e  

r e p o r t e d  d a t a  h a i c  bepn a d j u s t e d  ahd r e c o n c i l e d  i n  o r d e r (  t o  f a c i l i t a t e  
I 

t h e  v o m p a r i s o n  b e t s e e p  the r a t e  o f  r e t u r n  a n d t h e  g r o n t h ;  o f  U.S. d i r e c t  

1 \ 

i 

1 
i ! ~ i s  f c r - w l a  f o l  lo;.s t h e  con \  e n t l o n  a d o p t e d  by t h e  S u r i v w  o f  C u r r e n t  
U u s  lrwss. I I 



, 
f o r e i g n  i n v e s t m e n t  over k i m e  ( s e e  Tab le  I I . l ) , a s  well as a c r o s s  the - 

f o r e i g n  c o u n t r i e s  i n  which U.S. i n v e s t m e n t s  have  t h k e n  p l a c e  d u r i n g  
. - 

t h i s  t i r n e - p e r i o d  ( s e e    able 1 1 . 2 ) .  The p a r t i c u l a r  p e r i o d  of time 

( 1968-1982) h a s  been  chosen  i n  a n t i c i p a t i o n  of* f u r t h e r  empi r i c a l  

l n v e s t l g a t i o n s  I n t o  t h e  l n t e r r e l a t i o n s h l p s  among t h e  r a t e  of r e t u r n ,  

~ t s  s t a b l l l t y ,  and r l s k s  a s s o c i a t e d  ~ ~ l t t i  t h e  U.S.  d i r e c t  f o r e l q l )  

l n i 1 e s t m e n t ,  r rhlch a r e  considered I n  l a t e r  c h a p t e r s .  
- 

For  t h e  p u r p o s e s  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  i n t o  t h e  h y p o t h e s i s  

t h a t  d i r e c t  f o r e i g n  i n v e s t m e n t  h a s  a  p o s i t i v e  f u n c t i o n a l  r e l a t i o n s h i p  , 

/- - 

t o  r a t e  o f  r e t u f n ,  g r ~ r l t h  r a t e s  o f  U.S. d i r e c t  f o r e i g n  i n v e s t m e n t  
I 

\ 

a r e  compareh w i t h  r a t e s  bf r e t u r n  r e a l i z e d  from in\l~strr!erlt  ab road .  
'\ 

- B e c a u s e  o f  c o m p l i c a t i o n s  and  u n r e l i a b i l i t y  o f  q u a n t i t y  compar i sons  
! 

o f  i n v e s t i g a r n n  o f  t h i s  n a t u r e ,  we have  chosen  t o  work w i t h ) p e r c e n t a c j e  
/ 

r a t e  f i g u r e s .  In  o t h e r  r lo rds ,  we p r o p o s e  t o  tebt  whe the r  i n c r e a s e s  i n  

r a t e  o f  ~ e t u r n  e x e r t  a p o s i t i b e  impact  on t h e  r a t e  of  q ru i i~ th  o f  d i r e c t  a 

f o r e i q n  i n v e s t m e n t .  

The r e l e v a n t  d a t a  a r e  p r o v i d e d  i n  Tab le  ( 1 1 . 1 ) .  These d a t a  

a r e  t h e n  p l ~ t t e d  i n  s c a t t e r  d i a q r a m s  on a  n a t u r a l  s c a l e ,  f o r  ' b o t t ~  

m a n u f a c t u r i n g  and s e r v i c e  i n d u s t r i e s .  The s c a t t e r  d i ag rams  show 
/ 

d e f i n i t e  i n d i c a t i o n s  o f  a p o s i t i v e  r e l a t i o n s h i p  between t h e  two 

v a r i a b l e s .  A s  a  f i r s t .  a p p r o x i m a t i o n ,  s i m p l e  l i n e a r  r e g r e s s i o n s  were r u n  

t o  [it t h e  d a t a ,  r e f l e c t i n g  t h e  h y p o t h e s i s  t h a t  o v e r  time, t h e r e  ex is t s  

a I 3 e a r  relationship between  t h e  r a t e  o f  r e t u r n  and t h e  growth  r a t e  o f '  



d i r e c t  f o r e i g n  inv&tment  i n  e a c h  i n d u s t r y  subgroup.  Denot ing  t h e  

symbol Smt f o r  growth  r a t e  and P : ~  f o r  r a t e  o f  r g t u r n  on U.S. 

d i r e c t  f o r e i g n  i n v e s t m e n t  ' i n  m a n u f a c t u r i n g  i n d u s t r i e s  i n  p e r i o d  t , t h e  

r e g r e s s i o n  e q u a t i o n  o f  t h e  f o l l o w i n g  s i m p l e  l i n e a r  form was e s t i m a t e d :  

Thus, t h e  margi-nal p r o p e n s i t y  t o  i n v e s t  a b r o a d ,  d e f i x e d  t o  be t h e  

change  i n  growth r a t e  o f  d i r e c t  f o r e i g n ' i n v e s t m e n t  i n  r e s p o n s e  t o  , 

a  marg ina l  change i n  r a t e  o f  r e t u r n  i n  f o r e i g n  m a n u f a c t u r i n g ,  is 

p o s i t i v e  and g r e a t e r  t h a n  u n i t y ,  In  o t h e r  words ,  a  one  p e r c e n t . i n c r e a s e  

i n  t h e  f o r e i g n  r a t e  o f  r e t u r n  would l e a d ,  on t h e  a v e r a g e ,  t o  more 

t h a n  a one  p e r c e n t  i n c r e a s e  i n  t h e  growth r a t e  o f  d i r e c t  f o r e i g n  

inves tmen t  s u p p l i e d .  The v a l u e s  r e p o r t e d  i n  t h e  p a r e n t h e s e s  

be,low t h e  r e g r e s s i o n  e q u a t i o n  r e f e r  t o  t h e  c o r r e s p o n d i n g  e r r o r s  of  

e s t ' ima te s .  

4 

I t  s h o u l d  be  n o t e d  t h a t  o u r  h y p o t h e s i s  under  p r e s e n t  i n v e s t i g a t i o n  

c o n c e r n s  t e s t i n g  t h e  e x i s t e n c e  o f  a p o s i t i v e  f u n c t i o n a l   relationship,^ 

t h e  c a u s a t i o n  r u n n i n g  from t h e  r a k e  o f  r e t u r n  r e p r e s e n t i n g  t h e  indepen-  

d e n t  v a r i a b l e  t o  t h e  g r o n t h  r a t e  r e p r e s e n t i n g  t h e  dependen t  v a r i a b l e ,  

r a t h e r  t h a n  t h e  e x i s t e n c e  o f  mere ly  a  p o s i t i v e  a s s o c i a t i o n  between t h e  

two v a r i a b l e s .  That  t h i s ?  i n d e e d ,  s h o u l d  be  t h e  c a s e  c a n  be u n d e r s t o o d  

from s i m p l y  n o t i n g  t h a t  i ts  conver'se c a s e  c a n n o t  b e  t r u e  unde r  normal 



- - - - - -- 

c i r c u m s t a n c e s ,  e x c e p t  when i n c r e m e n t a l  i n v e s t m e n t  e n g e n d e r s  s u c h  a n  

- enormous p o s i t i v e  e x t e r n a l  e f f e c t  on e a r n i n g s  r e a l i r e d  n o t  o n l y  from 

t h e  new c a p i t a l  b u t  a l s o  from *ex . i s t i ng  c a p i t a l  s o  a s  t o  l e a d  t o  an  o v e r a l l -  

2 i n c r e a s e  i n  t h e  r e t u r n  on a l l  i n v e s t e d  c a p i t a l  sssets . R u t  i n  normal 
" 

s i t u a t i o n s ,  we know from t h e  way i n  which r a t e  o f  r e t u r n  is c a l c u l a t e d  
A * 

- 

t h a t  a  h i g h e r  growth  r a t e  r e d ~ c e s  a u t o m a t i c a l l y  t h e  c a l c u l a t e d  r a t e .  I 

o f  r e t u r n  by making t h e  c a p i t a l  b a s e  l a r g e r  i n  t h e  d rnomina to r  o f  <he 

r a t e  o f  r e t u r n  f o r m u l a .  T h i s  is  what  t h e  r e s u l t s  i n  ( 1 1 . 1 )  i n d i c a t e s .  

was e s t i m a t e d P f n r  t h e  s e r v i c e  i n d u s t r i e s  a l s o :  
$ 

o f  r e t u r n ,  r e s p e c t i v e l y ,  on U.S. d i r e c t  f o r e i g n  i n v e s t m e n t  i n  s e r v i c e  

i rd l~s t r ies  i n  p e r i o d  t ,  r e g r e s s i o n  e q u a t i o n  o f  a  s i m p l e  l i n e a r  form 

The m a r g i n a l  p r o p e n s i t y  t o  i n v e s t  a b r o a d . w i t h  r e s p e c t  t o  an  i n c r e a s e  

i n  r a t e  o-f r e t u r n  is  p o s i t i v e  f o r  t h e  s e r v i c e  i n d u s t r i e s  a l s o ,  and , 

i t  is g r e a t e r  t h a h  u n i t y .  I n  o t h e r  words ,  a one  p e r c e n t  i n c r e a s e  i n  . 
t h e  r a t e  o f  r e t u r n  e a r n e d  from t h e  f o r e i g n  i n v e s t m e n t  i n  s e r v i c e  

I 

i d u s t r i e s  would i n d u c e ,  on t h e  a v e r a g e ,  more t h a n  a  one  p e r c e n t  g rowth  

o f  t h e  d i r e c t  f o r e i g n  i n v e s t m e n t .  The e m p i r i c a l  r e s u l t s  o b t a i n e d  

h e r e  i n d i c a t e  t h a t  d i r e c t  f o r e i g n  i n v e s t m e n t  a c t i v i t i e s  i n  s e r v i c e  

----- 
'3 
L 

T h i s  o c c u r e n c e  may s t i l l  be  p o s s i b l e  i n  some c a s e s  o f  i n d i v i d u a l  
f o r e i g n  i n v e s t m e n t s ,  b u t  n o t  r ike ly  f o r  t h e  a g g r e g a t e  ~ n v e s t m e n t  . 



C 

i n d u s t r i e s  t e n d  t o  b e  more s e n s i t i v e  t o  changes  i n  r a t e  o f  r e t u r n  

.( -. 0 

t h a n  t h o s e  i n . m a n u f a c t u r i n g  industries. A t  t h e  same time, 

t h e  e s t i m a t e d  r e g r e s s i o n  c o e f f i c i e n t s  a r e  less a c c u r a t e  i n  terms o f  " 

- 
c a l c u l a t e ' d  e r r o r s  &. e s t i m a t e s .   or q i t h e r  

f o r e i g n  i n v e s t m e n t ,  .however,  t h e  r e g r e s s i o n  

o f  d i r e c t  f o r e i g n  i n v e s t m e n t  r e s p o n d s ,  i n  an  
I - .  - 

o v e r  time, t o  changes  i n  t h e  r a t e  o f  r e t u r n .  

4 

s u b g r o u p i n g  o f  t h e  

r e s u l t s  show t h a t  s u p p l y  

a c c e l e r a t i n g  f a s h i o n  . - 

The r e g r e s s i o n  c o e f f i c i e n t s  from e i t h e r  i n d u s t r y  c l a s s i f i c a t i o n  

a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  more t h a n  t h e  95% l e v e l  o f  c o n f i d e n c e .  
I 

The c o r r e l a t i o n  c o e f f i c i e n t s  between . t h e  r a t e  o f  r e t u r n  and  t h e  growth  

r a t e  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  are .8100 and .6514 f o r  m a n u f a c t u r i n g  

i n d u s t r i e s  and s e r v i c e  i n d u s t r i e s ,  r e s p e c t i v e l y .  The c o r r e l a t i o n  

c o e f f i c i e n t s  c o u l d  have  been  i n c r e a s e d  by f i n e - t u n i n g  t h e  o b s e r v e $  
..4 . 

d a t a  s e t ,  f o r  example ,  by t h r o w i n g  o u t  e x t r e m e  v a l u e s  from t h e  c a l -  

c u l a t i o n  s i n c e  ex t r eme  v a l u e s  a f f e c t  t h e  c a l c u l a t e d  c o e f f i c i e n t s  o f  

c o r r e l a t i o n  i n o r d i n a t e l y .  T o  s a , v e 3 d e g r e e s  o f  f reedom i n  t6e sample  

o b s e r v a t i o n s ,  however ,  we l e f t  them i n  t h e  d a t a  se t  t o  b e  i n c l u d e d  

i n  r u n n i n g  t h e  above  r e g r e s s i o  q t h e r  r e l e v a n t  r e s u l t s  from t h e  

1 
r e g r e s s i o n  a r e  a l s o  r e p o r t e d  i n  Table$ (11 . Z ) .  



TABLE (11.1) I - - 

Rate o f  R e t u r n  and Growth o f  U. S. D i r , e c t  F o r e i g n  lnvest lnent  . 196t)- I082 

Year 
MANUFACTURING -------- ----- ---- SERVICES --------- ALL lNDUSTRIES - - - - - - - - - - - - - - 
Growth R e t u r n  Growth Re tu rn  Growth Re tu rn  

Note:  P s tands  f o r  p r o v i s i o n a l  d a t a  used f o r  1982. 

Source: Survey o f  C u r r e n t  Bus iness .  -- 



- 
FIGURE ( 1 1 . 1 )  -- 

,- 

Rate o f  Heturn  and  Grom~th o f  U.S. "DFI i n  M a n u f a c t u r i n ~  I n d u s t r i e s  . 

Rate  ,of Return  

Growth Rate 



FIGURE 

Ra'te o f  

Rate o f  

( 1 1 - 2 )  

Returr  i,and Growth o f  

Re tu rn  

S e r v i c e  I n d u s t r i e s  

Grov~th  Rate 
- 



TABLE 111.2) 
- 

Regression Results: U.S. Direct Foreign Investment by Industry 

h'ote: ' denotes statistical significance at 1% level of Type I error. 
i 



11-2: + Empi r i ca l  R e s u l t s  f r o g  I n t e r n a t i o n a l  Comparison of E a -  and 
7 

\ 
Growth R a t e s  o f  U.S. D i r e c t  Fore ign Investment Abroad, 1968-1982 

The n e x t  q u e s t i o n  me a s k  is w~hether ,  a s  i n  t h e  t i m e - s e r i e s  a n a l y s i s  

of  t h e  p reced ing  s e c t i o n ,  a  p o s i t i v e  f u n c t i o n a l  r e l a t i o n s h i p  between 

t h e  r a t e  o f  r e t u r n  and t-he growth r a t e  can a l s o  be e s t a b l i s h e d  from ~ n t e r -  

c o u n t r y  comparisons o f  t h e  two v a r i a b l e s  d u r i n g  t h e  t ime-per iod  from 

1968 t o  1982. ' For  t h i s  purpose ,  we s e l e c t e d  2 8  f o r e i g n  c o u n t r i e p ,  

c o n s i s t e d  o f  16 developed c o u n t r i e s  and 12  deve lop ing  c o u n t r i e s ,  111 

which U.S. d i r e c t  f o r e i g n  inves tmen t  took p l a c e .  For each c o u n t r y ,  

t h e  r e l e v a n t  d a t a  were c o l l e c t e d  f o r  t h e  p a s t  1 5  y e a r s ,  and i n  each 

yea r  d u r i n g  t h e  e n t i r e  p e r i o d ,  annual  r a t e  o f  r e t u r n  and annual  qrowth 

I 

r a t e s  o f  U .  5. d i r e c t  f o r e l g n  j nvestment were c a l c u l a t e d  f o r  rnarlu- 
- 

f ac tu r in 'g  i n d u s t r i e s  and f o r  s e r v i c e  i n d u s t r i e s .  F rorll t h e  anrlua l 

r a t e s ,  we t h e n  o b t a i n e d  average  r a t e  of  r e t u r n  and average  g r o u t h  r a t e  

from each c'ountry by d i s c a r d i n g  two v a l u e s  from each average  r a t e ,  

e i t h e r  because  t h e y  were t o o  ext reme,  o r  s impfy because  they were not. 

a v a i l a b l e .  

were miss ing  

In  c a s e s  vlhen more than  two o b s e r v a t i o n s  o f -  3 v a r i a b l e .  

due t o  suppressed  d a t a  o f  i n d i v i d u a l  companies t o  avo id  
' 

- - 

d i s c l ~ o s u r e ,  ue  used s i m p l e  moving average  method t o  e s t i m a t e  t h e  
-ni 

rnisking d a t a ,  which were e v e n t u a l l y  i n c l u d e d  i n  t h e  d a t a  set  employed 

f o r  o b t a i n i n g  t h e  a v e r a g e  r a t e  of  a  v a r i a b l e .  The d e f i n i t i o n s  o f  t h e  

v a r i a b l e s  and t h e  i n d u s t r y  c l a s s i f i c a t i o n  a r e  d e f i n e d  a s  p r e v i o u s l y ,  

- 

e x c e p t  t h a t  f o r  t h e  p r e s e n t  a n a l y s i s ,  !nlc n u s t  u s e  t h e  ave rage  r a t e s  , 
T 

from i n d i v i d u a l  c o u n t r i e s  s o  t h a t  i n t e r - c o u ~ t r y  comparisons o f  t h e  two 



-- - 

< v a r i a b l e s ,  i . e , ,  comparing t h e " a s l e r a g e  r a t e  o f  r e t u r n  a n d  t h e  - 

growth r a t e  of  t h e  U.S. d i r e c t  f o r e i g n  inves tmen t  i n  v a r i o u s  coun t -  

f r i e s ,  a r e  meaningful .  
- 
- 

E 

Tn our  p r e s e n t  i n q u i r y  i n t o  t h e  h y p o t b s i s  t h a t - d i r e c t  f o r e i g n  

inves tment  e x h i b i t s  a  ~ o k i  t i v e  f u n c t i o n ~ f l  r e l a t i o n s h i p  t o  rate 

o f  r e t u r n  i n t e r - s p a t i a l l y ,  i . e . ,  a c r o s s  c o u n t r i e s ,  a s  well a s  

i n t e r - t e m p o r a l l y ,  i . e . ,  over  t i n e ,  ave rage  growth . r a t e s  o f  t h e  . 

U.S. d i r e c t  f o r e i g n  i n v e s t m e n t s  t a k i n g  p l a c e  i n  i n d i v i d u a l  f o r e i g n  
s 

, c o u n t r i e s  a r e  t o  be  compared w i t h  ave rage  r a t e s  o f  r e t u r n  ea rned  

from-the - , investment . I n  o t h e r  words, we propose  t o  t e s t  whether  

o r  n o t  d i r e c t  f o r e i g n  inves tmen t  is s u p p l i e d  at a  f a s t e r  r a t ?  o f  

growth t o  c o u n t r i e s  where h i g h e r  r e t u r n s  a r e  a v a i l a b l e .  

The r e l e v a n t  d a t a  on t h e  ave rage  growth r a t e s  and r a t e s  o f  r e t u r n  

a r e  p r e s e n t e d  i n  Table ( 1 1 . 3 ) .  These ave rage  r a t e s  a r e  p l o t t e d  i n  

. the  s c a t t e r  diagram, shown i n  F i g u r e  ( I1 .3) ,  on a  n a t u r a l  s c a l e  f o r  

manufac tu r ing  i n d u s t r i e s .  Th i s  s c a t t e r  diagram a l s o  shows a d e f i n i t e  

i n d i c a t i o n  o f  a  p o s i t i v e  r e l a t i o n s h i p  between t h e  two v a r i a b l e s .  

A s imple  l i n e a r  r e g r e s s i o n  e q u a t i o n ,  a s  a  f i r s t  approx imat ion ,  was 

e s t i m a t e d  t o  f i t  t h e  d a t a ,  r e f l e c t i n g  o u r  p r e s e n t  h y p o t h e s i s  t h a t  

t h e s e  e x i s t s  a  l i n e a r  r e l a t i o n s h i p - b e t w e e n  t h e  two v a r i a b l e s  i n t e r -  
. 
s p a t i a l l y  f o r  U.S. d i r e c t  f o r e i g n  i n v e s t m e n t s  abroad.  Denot ing  t h e  

.symbol 
%J 

f o r  a v e r a g e  growth r a t e  and p*. f o r  a v e r a g e  r a t e  o f  r e t u r n  
m J 

2 

on U.S. d i r e c t  f o r e i g n  inves tmen t  i n  manufac tu r ing  i n d u s t r i e s  o f  j t h  



f o r e i g n  c o u n t r y ,  t h e  fo l lowing  r e g r e s s i o n  e q u a t i o n  o f  a  si-mple la inea r  
' .A  

form was e s t i m a t e d :  

. - 

The marg ina l  p r o p e n s i t y  t o  i n v e s t  wi th  r e s p e c t  t o  changes i n  t h e  

ave rage  r a t e  o f  r e t u r n  is,! p o s i t i v e d a n d  t h a n  u n i t y .  Thus, a 
L 

one p e r c e n t  i n c r e a s e  i n  aver3ge  r a t e  o f  r e t u r n  a v a i l a b l e  from a  

f o r e i g n  c o u n t r y  would l e a d ,  on t h e  a v e r a g e ,  t o  a t t r a c t i n g  s l i g h t l y  more 

a  one p e r c e n t  ' i n c r e a s e  i n  t h e  ave rage  growth r a t e  of IJ.S. d i r e c t  

Fore ign  inves tmen t  s u p p l i e d  t o  t h a t  c o u n t r y ' s  manufactur ing  s e c t o r .  

Unl ike  t h e  i n t e r - t e m p o r a l  marginal  p r o p e n s i t y  t o  i n v e s t ,  o b t a i n e d  

from t h e  p reced ing  a n a l y s i s  o f  t i m e - s e r i e s ,  however, t h e  i n t e r -  

- 

s p a t i a l  marginal  p r o p e n s i t y  t o  i n v e s t  r e f l e c t s  n o t  on ly  t h e  c h a n g e  
% 

i n  growth r a t e  o f . o v e r a l 1  f o r e i g n  inves tmen t s  o r i g i n a t i n g  from t h e  . 
U.S., b u t  a l s o  t h o s e  changes i n  t h e  growt,h r a t e  o f  t h e  U.S. f o r e i g n  

inves tmen t  r e s u l t i n g  from i n t e r n a t i o n a l l y  mobile c a p i t a l .  The l a t t e r  had 

a l r e a d y  been i n v e s t e d  abroad ,  moving from a  f o r e i g n  c o u n t r y  t o  a n o t h e r  

i n  s e a r c h  o f  a  h i g h e r  r e t u r n .  Because of .  t h i s ,  i t  is  e n t i r e l y  

p o s s i b l e  t h a t  t h e  l e v e l  o f  d i r e c t  f o r e i g n  inves tmen t  provided t o  

a p a t i c u l a r  f o r e i g n  c o u n t r y  a c d e l e r a t e s  w i t h o u t  a  n e t  i n c r e a s e  o f  

- -- 

t h e  inves tmen t  a t  a l l  for thcoming d i r e c t l y  from t h e  U.S. However, 

d i s e n t a n g l i n g  t h e  compound e f f e c t s  b u r i e d  i n  t h e  r e g r e s s i o n  c o e f f i -  
> 

c i e n t  r e p r e s e n f i n g  o v e r a l l  marginal  p r o p e n s i t y  t o  i n v e s t ,  d i s t i n g u i s h e d  
1 



i n  terms o f  n e t  i n v e s t m e n t  o r i g i n a t i n g  from t h e  U.S. and  t r a n s f e r r e d  -- - - - 

i rwes tmknt  moving from one f o r e i g n  c o u n t r y  to '  ano the r ,  is n o t  p o s s i b l e  

due  t o  ! ~ n a v a i l a b i l i t y  o f  t h e  n e c e s s a r y  d a t a  f o r  t r ~ c k i n g  i n t e r -  

c o u n t r y  movements o f  c a p i t a l  a s s e t s  between f o r e i g n  s u b s i d i a r i e s  

o f  U.S. f i r m s .  

a . . 

Extend ing  t h e  above  a n a l y s i s  i n  a  s i m i l a r  manner t o  i n v e s t i g a t e  

s e r v i c e  i n d u s t r i e s ,  a  s i m p l e  l i n e a r  r e g r e s s i o n  was r u n  i n  which 

g  . and  p + .  d e n o t e ,  r e s p e c t i v e l y ,  a v e r a g e  growth  r a t e  and  a v e r a g e  s J 53 J 

r a t e  of. r e t u r n  a v a i l a b l e  on U.S. d i r e c t  f o r e i g n  i n v e s t m e n t  j t h  
L 

.. 
c o u n t r y ' s  s e r v i c e  i h d u s t r i e s :  

A s  b e f o r e ,  t h e  m a r g i n a l  p r o p e n s i t y  t o  i n v e s t  is a l s o  p o s ~ % v e  and  
> .  - 

g r e a t e r  t h a n  u n i t y ,  i n d i c a t i n g  t h a t  a  o n e  p e r c e n t  i n c r e a s e  o f  a v e r a g e  

r a t e  o f  r e t u r n  i n  a  f o r e i g n  c o u n t r y  r e s u l t s  i n  i n d u c i n g  more t h a n  a  

o n e  p e r c e n t  i n c r e a s e  o f  t h e  growth  r a t e  o f  U.S. d i r e c t  f o r e i g n  i n v e s t -  
b 

rnent s u p p l i e d  t o  t h a t  c o u n t r y ' s  s e r v i c e  i n d u s t r i e s .  - 

The r e q r e s s i o n  r e s u l t s  from i n t e r n a t i o n a l  c o m p a r i s o n s  o f  a v e r a g e  
I 

- 

\ r a t e s  oP, r e t u r n  and a v e r a g e  growth  r a t e s  o f  U.S. f o r e i g n  i n v e s t m e n t s  

' * R ~ P  s ~ i s t i c a l l y  s i g n i f i c a n t  a t  more t h a n  a  9 5 %  l e v e l  o f  c o n f i d e n c e .  

The c o r r e l a t i o n  c o e f f i c i e n t s  between ' t h e  two v a r i a b l e s  i n  t h e =  p r e s e n t  



a n a l y s i s  are .8133  f o r  m a n u f a c t u r i o q ,  and  .9044 f o r  s e r v i c e  i n d u s t r i e s  t 

r e s p e c t i v e l y .  I n  o t h e r  words,*rnore t a n  a  h a l f  o f  t h e  t o t a l  v a r i a n c e  , . f" 
i n  t h e  growth  r a t e s  o f  t h e  i n v e s t m e n t  i n  e i t h e r  i n d u s t r y  c l a s s i f i c a t i o n  

( s p ~ c i f i c a l l y ,  66% f o r  t h e  m a n u f a c t u r i n g  i n d u s t r i e s  and 82% f o r  t h e  

s e r v i c e  i n d u s t r i e s )  c a n  be  e x p l a i n e d  by t h e  changes  i n  t h e  c o r r c s p o n d -  
- -- 

. i n g  r a t e  of r e t u r n  a l o n e .  O the r  s t a t i s t i c a l  r e s u l t s  a r e . su rnmar i sed  

i n  Tab le  ( 1 1 . 4 ) .  J u d g i n g  from t h e  c o n s i s t e n c y  and - q u a l i t y  of 

t h e  s t a t i s t i c a l  r e s u l t s  b ~ i t h  which t h e  r a t e  o f  r e t u r n  v a r i a b l e  perf-orms 

a s  an  e x p l a n a t o r y  v a r i a b l e  i n  t h e  above  r e g r e s s i o n  e q u a t i o n s ,  we c a n  

, c o n c l u d e  t h a t  t h e  v a r i a b l e  works r emarkab ly  w e l l  i n  e x p l a i n i n g  

o b s e r v e d  c h a n g e s  i n  t h e  dependen t  v a r i a b l e  r e p r e s e n t i n g  growth  

3 
r a t e s  o f  U.S. d i r e c t  f o r e i g n  i n v e s t m e n t s  . Ln l a k ~ r .  rhaplers, 

a h o r ~ e b e r  , we w i l l  i n c o r p o r a t e  i n t o  o u r  a n a l y s i s  more r e c c n t  1 y  dent i - 

t i e d  d e t e r m i n a n t s  of  d i r e c t  f o r e i g n  i n v e s t m e n t ,  namely ,  t tic r ; t ,abi l  i t y  
'. 

o f  e a r n i n q s  and r i s k  a s s o c i a t e d  v ~ i t h  o p e r a t i n g  a b r o a d  f o r  u n r c r t ~ i n  

p r o f i t s  i n  a s t c c h z s t i c  viorld.  bJe u i l l  r e t u r n  t o  t h i s  t o p i c  j n  l a t e r  
I 

chspters f o r  d e t e i l e d  a n a l y s e s ,  b u t  f i r s t  we w i l l  t ~ l r n  t o  p r o v i d e  an  

a n a l y s i s  o f  demand f o r  d i r e c t  f o r e i g n  i n v e s t m e n t  from a b r o a d  and 

p r o c e e d  t o  d e r i v e  some c o m p a r a t i v e  s t a t i c  p r o p e r t i e s  a r i s i n g  from t h e  

d i s c u s s i o n  o f  i t s  e q u i l i b r i u m  c o n d i t i o n s .  

See a l s o  R i e d e l  ( 1 9 7 5 ; .  



TABLE (11.3) 
- - - - 

International Comparison: Growthan$ Return on U. 5. DF I, 1968-1982 I 

Countries Growth Return Growth Return Growth Return 

Australia 6.7 10.5 14.8 13.3 9.5 13,2 

F3&lqium ' 13.4 12.2 14.5 13.9 14.5 10.7 

Brazil 13.7 11.5 14.2 11.6 13.9 11.4 
' k 

Canada - . 6.2 9.9 9.1 9.7 6.4 11.1 

fhile- 4.2 5.3 3.0 3.4 4.8 7.5 

Columbia 7.3 13.2 5.3 6.8 7.0 8.6 

Denmark 12.9 11.7 14.8 14.4 . 13.0 7.3 

France 10.2 10.9 11.4 12.5 11.2 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 i8.8 -17.2 24.7 28.1 

Ireland 29.8 26.6 19.8 18.5 28.0 22.0 

Italy - -  12.4 _ 16.0 1.6 13.2 10.2 -9.7 

Japan 

Mexico 

Netherlands 
- 

14.4 14.7 14.3 14.4 14.2 17.8 

Neu Zealand 8.2 11.2 9.6 11.4 8.8 9.0 

Noruay 10.0 11.2 15.5 16.5 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 

Phll ipplnes 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 

Spaln 13.8 8.1 14:5 13.8 12,5 7.4 
- 

Sweden 

Venezuela 10.2 13.9 8.2 11.8 - 1.1 16.9 
s * 

Xote : Belqiurn includes Luxembourg.   or' IndoneSi~ and Ireland, 
t h e  reported - aLerage figures sre based on the past ten years only*. 

V - 
Source: Survey of Current Business, August 1967 throuqh August 1983. 



FIGURE (11.3)  

International Comparison o f  ~rowth"and Rate o f  Return of U.S. DFI 

in Manufacturing ~ndustries, 196'8-1982 
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FIGURE (11.4) 

International Co~parison 'of Growth and Rate of Return of U.S. DFI 

in Service' Industries, 1968-1982 - 

Ra te  o f  Return 

Growth Rate 



t TABLE (11.4) 
- - 

Regression Results:  U.S. Direct Foreign Investment by Country 

Note: * denotes s t a t i s t i c a l  s ign i f i cance  a t  1% l e v e l - o f  T y p e - I  e r r o r .  



CHAPTER 111. DEMAND FUR DIRECT FOREIGN INVESTMENT -- 

I I I1 l .  A Model S p e c i f i c a t i o n  0 f Demand f o r  D F I  

Using t h e  same methodology w i t h  which  w e ' q e r i v e d  t h e  s u p p l y  o f  

d i r e c t  f o r e i g n  i n v e s t m e n t  i n  t h e  f i r s t  c h a p t e r ,  w e  c a n  a l s o  o b t a i n  
/ 

a  demand s c h e d u l e  f o r  d i r e c t  f o r e i g n  i n v e s t m e n t  w i t h  t h e  u s e  o f  
* .  

ana logous  t h e  s u p p l y  ? c h e d u l e  o f  d i r e c t  

an  i n t e r n a t i o n a l  firm 
\ 

i n v o l v e d  whethar  to  i n v e s t  t h e  i n i t i a l  K d o l l a r s  i n  t h e  U.S. o r  

South  Korea. Fo r  d e r i v i n g  t h e  demand s c h e d u l e ,  on t h e  o t h e r  hand ,  

l t  is assumed t h a t  gove'rnment a u t h o r i t i e s  o f  Sou th  Korea m u s t , d e c i d e  

whether  t o  a t t r a c t  such  d i r e c t  f o r e i g n  i h v e s t m e n t  from a b r o a d  o r  

t o  encourage  i n d i g e n o u s  firms t o  borrow n e c e s s a r y  fund  d i r e c t l y  

- from i n t e r n a t i o n a l  l e n d i n g  i n s t i t u t i o n s  i n  o r a e r  t o  f i n a n c e  t h e  l o c a l  

i n v e s t m e n t  p r o j e c t .  I n  o t h e r  words ,  t h e  Sou th  Korean a u t h o r i t i e s  a r e  
s 1  

assumed t o  borrotv t h e  K d o l l a r s  n e c e s s a r y  f o r  t h e  i n v g s i m e n t  from 

i n t e r n a t i o n a l  c a p i t a l  m a r k e t s  o r  i n d u c e  d i r e c t  f o r e i g n  i n v e s t m q n t  h 

from a b r o a d ,  depend ing  on t h e  c a l c u l a t e d  v a l u e s  o f  t h e  f o l l o w i n g  t y p e :  

eihere 

FIPB = t h e  m a r g i n a l  p r o d u c t  o f  c a p i t a l  f i n a n c e d  t h r o u g h  i n t e r n a t i o n a l  

bor rowing .  



M$ + = t h e  m a r g i n a l  p r o d u c t  o f  c a p i t a l  i n d u c e d  b y  the-direct-fmekgn- 

i n v e s t m e n t .  
- 

r = t h e  marke t  r a t e  o f  i n t e r e s t  i n  t h e  i n t e r n a t i o n a l  c a p i t a l  marke t .  

n+ = t h e  c o s t  o f  c a p i t a l  a s s o c i a t e d  w i t h  ' t h e  d i r e k t  f o r e i g n  i n v e s t m e n t .  

S o u t h  Korean a u t h o r i t i e s  w i l l  d e c i d e  t o  i n d u c e  d i r e c t  f o r e i g n  4 

i n v e s t m e n t  i n  p r e f e r e n c e  t o  t h e  i n t e r n a t i o n a l  bo r rowing  i f  t h e  n e t ,  

b e n e f i t  from t h e  i n c r e a s e d  c a p i t a l  f o r m a t i o n  v i a  d i r e c t  f o r e i g n  

i n v e s t m e n t  . . is g r e a t e r ,  a t  t h e  marg in ,  t h a n  t h e  n e t  b e n e f i t  t h a t  c a n  

be  e x t r a c t e d  t h r o u g h  i ts  own i n v e s t m e n t  o f  c a p i t a l  f i n a n c e d  by 
-. 

i n t e r n a t i o n a l  b o r r o u i n g .  F o l l o w i n g  t h i s  l i n e  o f  a rgumen t s ,  

Cohen (1973)  c a r r i e d - o u t  EI s t u d y  t h a t  d e a l t  w i t h  c o s t s ' o f  f o r e i g n  

~ & e s t m e n t  .and i t s  b e n e f i t s  on t h e  Sou th   oree en economy .. In I t i  he  
\ 

h a s  a r g u e d  t h a t  t h e r e  :-)as v e r y  l i t t l e  n e t  g a i n  from d i r e c t  f o r e i g n  , L 
.p 

i n v e s t m e n t  i n  ' s o u t h  Korea ,  and  t h a t  Sou th  Korea y ~ o u l d  have  been  * 

b e t t e r  o f f  w i t h  l o a n s  borrowed from i n t e r n a t i o n a l  c a p i t a l  marke t  

t o  f i n a n c e  i ts  economic e x p a n s i ~ , n .  T h i s  was t h e  , a c c o r d i n g  . . 
t h e  C o h e n ' s  s tu 'dy, '  because.  r ~ h i l e  f o r e i g n  firms'- i nq i n  Sou th  

i 

Korea t e n d e d  t o  be  some1;;hat e x p o r t - o r i e n t e d ,  i n  campar i son  t o  t h e i r  

l o c a l  c o y n t e r p ~ r t s ,  t h e y  used  more impor t ed  m a t e r i a l s  and  had a 

lopier v a l u e  added a s  a  p e r c e n t a q e  o f  s a l e s .  ~ d d i t l o n a l l ~ ,  Cohen 

c l a i m s  t o  have  found  no examples  o f  f o r e i g n  f i r m s  r e i n v e s t i n g  t h e i r  

p r o f i t s  i n  o t h e r  l o c a l  i n ' d u , s t r i h . ~ o r '  t h e s e  r e a s o n s ,  Cohen s u r m i s e s  

. . 
t h a t  t h e  n e t  b e n e f i t s  t o  Sou th  Korea would have  -been less w i t h  d i r e c t  

d 
e 

f o r e i g n  i h v e s t m e n t  f i n a n c i n g  t h e  i n ~ e s t r n e n t  r a t h e r  t h a n  t h r o u g h  t h e  
- . . 

1 ', i n t e r n a t i o n a l  l o a n s  b o r r o n e d  dy Sou th  Korea . 



pp 

F u r t h e r m o r e ,  h e  c o n c l u d e s  by c i t i n g  a r g u m e n t s  s p e c u l a t l n g p t ~ t h e  

p r i n c i p a l  r e a s o n s  f o r  e n c o u r a g i n g  d i r e c t  f o r e i g n  i n v e s t m e n t  by & - - -  

2 
Korean government  may have  b e e n ' p o l i t i c a l  r a t h e r  t h a n  economic . 

I 

These,  o f  c o u r s e ,  a r e  h y p o t h e s e s  which have  n o t  been  s u b j e c t e d  

t o  t h e o r e t i c a l  a n a l y s e s ,  n o r  have  t h e y  been s u b s t a n t i a t e d  e m p i r i c a l l y .  
t 

N e v e r t h e l e s s ,  t h e s e  a rgumen t s  do open up a l i n e  o f  r e a s o n i n g  t h a t  
- - 

wil l  be  h e l p f u l  i n  u n d e r g t a n d i n g  t h e  demand p a t t e r n  f o r  d i r e c t  

f o r e i g n  inv-es tment  v i s - a - v i s  f o r e i g n  l o a n s .  Cohen ' s  c o n t e n t i o n s  
,- 

are b a s e d  on t h e  i m p l i d i t  a s sumpt ion  t h a t  t h e r e  a r e  no  e x t e r n a l  b e n e f i t s  

' engende red  by DF I - r e l a t e d  a c t i v i t i e s  and /o r  t h a t  rnarket>ng t h e  expanded 

o u t p u t  i f  i n d i g e n o u s  f i r m s  d o e s  n o t  i n v o l v e  e x t r a  expen"Ses t o  Sou th  

Korea. F a l s i t y  o f  t h e s e  a s s u m p t i o n s  h a r d l y  w a r r a n t s  f u r t h e r  d i s c u s s i o n s  

h e r e ,  i n  l i g h f  

t h a ?  have  been 

' i n v e s t m e n t s  i n  

* 
o f  t h e  wide s p e c t r u m  of v a r i o u s  o t h e r  c o n v i n c i n g  a rgulnants  

amassed i n  t h e  l i t e r a t u r e  d e a l i n g  w i t h  d i r e c t  f o r e i g n  

3 / d e v e l o p i n g  c o u n t r i e s ,  e s p e c i a l l y  . I t  s u f f i c e s  

t o  n o t e , t h a t  t o  a c c e p t  t h e  l i n e  o f  a rgument  p r e d i c a t e d  upon t h e  assump- 

t i o n s  i m p l i c i t  i n  C o h e n ' s  a rgument  is t o  mis's t h e  v e r y  e s s e n c e  o f  t h e  

r e a s o n s  why s o  many de\:zloping c o u n t r i e s  a c t i v e l y  s e a r c h  f o r  d i r e c t  

f o r e i g n  i n v e s t m e n t .  A s  Johnson  (1970)  p u t  i t ,  " t h e  e s s e n c e  

o f  d i r e c t  f o r e i g n  i n v e s t m e n t  is a  mechanism o f  t h e  t r a n s m i s s i o n  t o  t h e  
" 

' h o s t '  c o u n t r y  a  ' p a c k a g e '  of c a p i t a l ,  m a n a g e r i a l  s k i l l ,  and  t e c h n i c a l  

knowledge."  T o t a l  b e n e f i t s  a c c r u j n g  t o  a  h o s t  c o u n t r y  c a n  h a r d l y  be  

judged  a d e q u a t e l y .  e i t h e r  i n  t e r m s  o r  m a r k e t - o r i e n t a t i o n  o f  t h e  f o r e i g n  
1 

i n ~ ~ e s t r n e n t  o r  i ts  i n i t i a l  c o n t r i b u t i o n  t o  t h e  h o s t  c o u n t r y ' s  c a p i t a l  

L 
See Coh r ; ,  op.  c i t . ,  p.196. 

3 
Sea Be l! a s s a  ( 1 9 7 1 )  and  ~ e l l e i n e r  ( 1 9 7 3 ) .  
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fo rmat ion .  Consequent ly ,  t h e  f i n a l  b e n e f i t s  induced f r o n ~ . P o r e i g n  

inves tmen t  canno t  be assumed, a  p r i o r i ,  t o  be t h e  same a s  t h o s e  

o b t a i n e d  from t h e  k q u i v a l e n t  amount o f  f o r e i g n  l o a n s .  

One may n e v e r t h e l e s s  a r g u e  t h a t  s i n c e  t h e  marginal  b e n e f i t  of  

f o r e i g n  l o a n s  r e l a t i v e  t o  i ts  marginal  c o s t  t o  a  h o s t  coun t ry  shou ld  

be e q u a l  t o  t h e  marg ina l  b e n e f i t  of  d i r e c t  f o r e i g n  inves tmen t  i e l a t i v e  

t o  i ts marginal  c o s t ,  i n  o r d e r  t o  a c h i e v e  P a r e t i a n  e f f i e n c y ,  n e t  

b e n e f i t s  acc rued  on  t h e  -two a l t e r n a t i v e s  must be  compared t o  

each o t h e r  a t  t h e  margin.  Thus, i f  n e t  marg ina l  b e n e f i t s  fFom 

. - d i r e c t  f o r e i g n  inves tmen t  i s  l a r g e r  i n  comparison t o  t h a t  a v a i l a b l e  * ,  
ly 

< 
from f o r e i g n  l o a n s ,  t h e n  i t  cou ld  be  argued t h a t  t h i s  provided 

s u f f i c i e n b  ev idence  f o r  e x i s t e n c e  o f  less t h a n  a s o c i a l l y  op t ima l  

amount o f  d i r e c t  f o r e i g n i n v e s t m e n t .  Th i s  ce ' r t a in l -y  opens  up a  

l e g i t i m a t e  l i n e  o f  argument. 

- 

For t h i s  purpose ,  we i n t r o d u c e  t h e  a g g r e g a t e  p roduc t ion  f u n c t i o n  

o f  t h e  h o s t  c o u n t r y  d e f i n e d  a s  fo l lows :  

Q* = f(K*,L.*), the'  o u t p u t  prodqce'd by t h e  f o r e i g n  firms. 
t 

4 = gE ( K , C  1, f ( K - * , t * )  1, t h e  o u t p u t  produced by the  indigenous f i rms .  

Y ' = Q* + Q,, t h e  g r o s s  n a t i o n a l  product  i n  r e a l  te rms.  



A n a l y t i c a l l y ,  the above equatim states t h a t  the qg-e pmdnctfm - - 

f u n c t i o n  is a d d i t i v e l y  s e p a r a b l e ,  b u t  t h e  f o r e i g n  i n p &  v e c t o r .  (I?*, L*) 

a f f e c t s  bo th  Cj* and 0.  Thus, o u t p u t  p roduced 'by  f o r e i g n  f i r m s  depends  

on t h e  i n p u t  v e c t o r  (K*,LX) o n l y :  Q* = f (K*,LX) ,  w h i l e  t h e  o u t p u t  
5 %  . 

produced  by i n d i g e n o u s  firms is s e n s i t i v e  a l s o  t o  t h e  l e v e l  o f  t h e  

f o r e i g n  f i r m s '  o u t p u t  i n -  a d d i t i o n  t o  i ts  own ' 

Q = g[ (K ,L) ,  QU(K*,L*)I .  

By s o l v i n g  t h e  u s u a l  o p t i m i z a t i o n  problem i n  e q u a t i o n  (111.21, * 

we can  o b t a i n  t h e  P a r e t i a n  o p t i m a l i t y  c o n d i t i o n  t o  a c h i e v e  p r o d u c t i o n  

e f f i c i e n c y :  

I n  o t h e r  words,  a s  a d d i t i o n a l  u n i t s  o f  f o r e i g n  c a p i t a l  a r e  employed,  
- 

t h e  r e s u l t i n g  i n c r e m e n t  i n  a g g r e g a t e  o u t p u t  is g i v e n  by t h e  m a r g i n a l  A 

p r o d u c t  o f  t h e  f o r e i g n  c a p i t a l  (dY/dK*),:which c o r r e s p o n d s  t o  e i t h e r  

e q u a t i o n  (111.3) o r  ( 1 1 1 . 4  depend ing  on whe the r  o r  n o t  ( d g / d ~ * )  = 0. 

But t h e  rnarg lna l  c o s t  o f  f o r e i g n  c a p i t a l  K* t o  t h e  h o s t  c o u n t r y  i s  n*.. 

ThereFore ,  i f  a n  a d d i t i o n a l  K* r e s u l t s  i n  A Y  > n*, t h e 6  a d d i t i o n a l  

d i r e c t  f o r e i g n  i n v e s t m e n t  is  encouraged ,  and  i f  A Y  <n* ,  on  t h e  o t h e r  

hand;thc h o s t  c o u n t r y  i v i l l  r e d u c e  i n 6 w  o f  d i r e c t  f o r e i g n  i n v e s t m e n t .  

The h o s t  c o u n t r y  w i l l  c o n t i n u e  t o  encourage  f o r e i g n  i n v e s t m e n t  u n t i l  

AY = n* a t  t h e  margin .  a s  s t a t e d  i n  t h e  above e q u a t i o n s .  



+ 
- -- - -- -- - -- - - 

T h i s  i n t e r p r e t a t i o n  g i v e s  u s  t h e  above e q u a t i o n s  a s  t h e  e q u i l i b r i u m  

c o n d i t i o n s  f o r  K*, 

Equat ion  (111.3)  is c o n s i s t e n t  w i t h  t h e  f a m i l i a r  optimum condi-  
'4 

t i o n  from t h e  u s u a l  p r o f i t  maximizat ion:  employ K* u n t i l  t h e  v a l u e  

o f  p r i v a t e  marg ina l  p roduc t  e q u a l s  n*. For t h e  h o s t  - coun t ry  ' s  

i n d i g e n o u s  f i r m s ,  however, t h e i r  p r o f i t  maximizing d e c i s i o n s ,  made inde-  

pendent  o f  t h e  c r o s s  e f f e c t  o f  t h e i r  f o r e i g n  c o u n t e r p a r t ' s  o u t p u t  

l e v e l  Q*, w i l l  n o t  be  e f f i c i e n t  u n l e s s  t h e  f o r e i g n  output - induced 

e f f e c t  on t h e i r  own p r o d u c t i o n  is z e r o ,  t h a t  is,  u n l e s s  (dq/dQ*) = 0. 

S p e c i f i c a l l y ,  i n  t h e  p resence  o f  a  p o s i t i v e  e x t e r n a l  e 

ind igenous  o u t p u t ,  market -determised i * ,A l l  be  l e s s  t 

f f e c t  on 

han 

s o c i a l l y  op t ima l  from t h e  h o s t  c o u n t r y ' s  p o i n t  o f  view. Th i s  r e s u l t s  

i n  t h e  s o c i a l  marg ina l  p roduc t  o f  f o r e i g n  c a p i t a l  be ing  h i g h e r  

t h a n  i ts  p r i v a t e  marginal  p roduc t  a t  t h e  marke t - ind ica ted  c o s t  of  

c a p i t a l .  In  o r d e r  t o  a c h i e v e  t h e  s o c i a l l y  optimum amount o f  K * ,  

t h e r e f o r e ,  t h e  h o s t  c o u n t r y  must p r o v i d e  s u f f i c i e n t  i n c e n t i v e s  

t o  encourage  a d d i t i o n a l  i n f l o w s  of  inbestrnent  from abroad u n t i l  i t s  , 

L 

induced e x t e r n a l  . e f f e c t  i s  exhaus ted ,  i . e . ,  (dg/dQ*) = 0,  o r  u n t i l  
/ - .  

marg ina l  f o r e i g n  p roduc t  o f  c a p i  tal,'i..& df/dK*, is reduced s u f  f i- . 
i' 

c i e n t l y  i n  t h e  c a s e  o f  a  p o s i t i v e  e x t e r n a l  e f f e c t ,  i . e . ,  dg/dq* > 0 ,  

s o  t h a t  e q u a t i o n  $111.4)  h t ~ l d s  a s  an e q u i l i b r i u m  c o n d i t i o n .  . 
$ 

Another u s e f u l  way t o  s e e  t h i  is t o  a n a l y z e  e x p l ' i c i t l y  

' 4 
t h e  r e l a t i o n s  o f  p r i v a t e  t o  s o c i a l  marginal  c o s t s  o f  p r o d u c t i o n  . 

4 
See. Ba to r  (1958)  f o r  a  r i g o r o u s  examinat ion  o f  t h e  n e o c l a s s i c a l  
t h e o r y  of  e x t e r n a l  economies. 
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For  P a r e t i a n  o p l i m a l i t y  i n  p r o d u c t i o n ,  we know t h a t A c o m p e t i t i v e  

rnarket-mediation b r i n g s  t h e  p s r v a t e  marg ina l  t r ans fo r rna t i .m r&e 
* , 

i n t o  e q u a l i t y  w i t h  market-determined r e l a t i v e  p r i c e s :  

0 1 

+. 
P* = p r i c e  o f  o u t p u t  produced by f o r e i g n  firms: 

I 

t 

P = ' p r i c e  o f  o u t p u t  produced by ' i nd igenous  f i r m s .  

The p r i v a t e  marginal  r a t e  o f  t r a n s f o r m a t i o n  d e f i n e s  t h e  p r i v a t e  

marginal  c o s t  o f  a d d i t i o n a l  " f o r e i g n  o u t p u t "  i n  terms o f  " indigenous  

o u t p u t "  foregone.  There fo re ,  marke t s  w i l l  be  e f f i c i e n t  i f  and o n l y  
1 

i f  t h i s  p r i v a t e  marg ina l  c o s t  r a t i o  r e f l e c t s  t h e  t r u e  c o s t  t o  s o c i e t y  
, 

f o r  t r ans fo rming  ind igenous  o u t p u t ,  t h a t  is ,  o u t p u t  p r o d u w d  by 
* 

i nd igenous  f i r m s ,  i n t o  an e x t r a  u n i t  o f  o u t p u t  p roduced  by f o r e i g n  

s u b s i d i a r i e s  s o  t h a t  MRT = EFT where t h e  s u b s c r i p t s  p  a n d s s  denote;  
P  s j 

. , 4 

p r i v a t e  vs .  s o c i a l ,  r e s p e c t i v e l y .  T 

The s o c i a l  marginal  rate o f  t r a n s f o r m a t i o n  MRT can  be  o b t a i n e d  
s 

C 

from t o t a l l y  d i f f e r e n t i a t i n g  t h e  two p r o d u c t i o n  f u n c t i o n s  and d i v i d i n g  

one t o t a l  d i f f e r e n t i a l  i n t o  t h e  o t h e r ,  we o b t a i n  t h e  fo l lowing :  

2 
This  e x p r e s s i o n  assumes t h a t  marg ina l  p r o d u c t s  o f  l o c a l  l a b o r s  - 
a r e  s u f f i c i e n t l y  low a s  t o  be  n e g l i g i b l e , f o r  an e a s y  comparison w i t h  
t h e  p r i v a t e  c o s t  o f  an a d d i t i o n a l  f o r e i g n  o u t p u t .  See  footn&e ( 6 )  

- f o r  a  f u l l  e x p r e s s i o n  f b r  t h e  t r u e  c o s t  o f  f o r e i g n  o u t p u t  t o  s o c i e t y .  



Thus, when d i r e c t  o u t p u t  i n d u c e s  a  . 
- - 

- - - -  

p o s i t i v e  e x t e r n a l  e f t e c t  on i \d igenous  f i r m s  a f  t h e  h o s t  c o u n t r y ,  
- 

- -- 

i . e . ,  (dg/dQx) > 0,  t o  s o c i e t y 6  o f  an a d d i t i o n a l  ou tpu t '  
1 e 

produced by f o r e i q n  s u b s i d i a r i e s ,  i n  terrns1of indigenous o u t p u t  

fo regone ,  is  s m a l l e r  t h a n  t h e  marke t - ind tca ted  p r i v a t e  c o s t .  I t  is 

' " Q  s m a l l e r ,  i n  t h i s  c a s e ,  by the-amount  o f  t h e  p o s i t i v e  f eedback-e f fec t  
(D 

on ind igenous  f i r m s .  Under [ these  c o n d i t i o n s ,  t h e  market-determined 
- 

l e v e l  o f  d i r e c t  f o r e i g n  inves tmen t  is c l e a r l y  less  than  a  s o c i a l l y  

op t ima l  l e v e l .  There fo re ,  f u r t h e r  i n f l o w  o f .  t h e  f o r e i g n  inves tment  

must be e n c o u r ~ g e d  f o r  a c h i e v i n g  t h e  s o c i a l l y  op t ima l  l e v e l . -  But i t  
- 
-- 

shou ld  be  n o t i c e d  t h a t  t h i s  is t h e  same l i n e  o f  argument we had p r ~ v i d e d  

i n  ;onjunction w i t h  e q u i t i o n  (111.4).  In  e i t h g r  c a s e ,  however, w e  r each  

t h e  same c o n c l u s i o n  t h a t  t h e r e  exist i n c e n t i v e s  f o r h o s t  c o u n t r i e s  t o  
* 

a c t i v e l y  a t t r a c t  d i r e c t  f o r e i g n  inves tmen t s  on p u r e l y  economic g r o u n d s '  

- a s  l o n g  a s  t h e r e  p e r s i s t  p o s i t i v e  l e v e l s  o f  e x t e r n a l  b e n e f i t s  presumed 

7 - - 

i n  t h e  above a n a l y s e s  . 

- 
D i v i d i n g  t h e  ~ a l . u e  o f  dQ by dQ* and n o t i n g  t h a t  dK = -dK* and dl-' = - d l *  
a long  a g iven  p roduc t  t r a n s f o r m a t i o n  s c h e d u l e ,  we o b t a i n  t h e  f u l l  exDre- 
s s i o n a  f o r  t h e  t r u e  c o s t  t o  s o c i e t y  o f  an a d d i t i s n a l  f o r e i g n  o u t p u t : ,  

1 

By . s e t t i n g  marg ina l  p r o d u c t s  o f  l a b o r  e q u a l  t o  z e r o ,  we obtai ,"  ( I 1  1 . 6 )  : 

f 
- Even i n  t h e  c a s e  when t h e  e x c e r n a l  b e n e f i t  t o  a  c o u n t r y  is n e g a t i v e ,  

t h e  w o r l d ' s  w e l f a r e  g a i n  r e s u l t i n g  from t h e  i n t e r n a t i o n a l  p r o d u c t i o n  
- d i v e r s i f i c a t i o n  may more t h a n  o f f s e t  t h e  n e g a t i v e  e x t e r n a l  e f f e c t .  
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111-2. Thresho ld  R a t e  o f  Re tu rn  ' - 
- - 

In  s t r i c t  a n a l o g y  t o - t h e  d e r i v a t i o n  o f  t h e - p a r i t y  r a k e  o f  r e t u r n ,  

i 4 

d i s c u s s e d  i n  c o n j u n c t i o n  w i t  s u p p l y  o f  d i r e c t  f o r e i g n  i n v e s t r i e n t ,  

VJe w i l l  now d e f i n e  t h e  " t h r e s h o l d  r d t e  o f  r e t u r n " ,  d e n o t e d  by no ,  t o  

r e p r e s e n t  t h e  e x p e c t e d  r a t e  o f  r e t u r n ,  a t  which r a k e  t h e  h o s t  c o u n t r $  

' 4 
is e n t i r e l y  i n d i f f e r e n t  a s  t o  whe the r  a n  i n v e s t m e n t  p r o j e c t  is u n d e r t a k e n  

x by f o r e i g n  f i ~ m s  v i a  d i r e c t  f o r e i g n  i n v e s t m e n t  o r  by i n d i g e n o u s  f i r m s  
r 1 

~ 1 1 t h  f u n d s  borrowed from i n t e r n a t i o n a l  c a p i t a l  m a r k e t s .  From a - 
- s i m p l e  m a n i p u l a t i o n  o f  t h e  E x p r e s s i o n  ( I I I . l ) ,  t h e  t h r e s h o l d  r a t e  o f  

I 

r e t u r n ,  i n  o t h e r  words ,  is d e f i n e d  t o  be :  

where 

MeK+ = (dY/dK*) 
I 

The t h r e s h o l d  r a t e  is r e p r e s e n t e d  by t h e  p o i n t  where 

i n t e r s e c t s  t h e  v e r t i c a l  a x i s  o f  t h e  F i g u r e  (111 .1) .  

t h e  DD' s c h e d u l e  

l h e  DD' s c h e d u l e  shown i n  t h e  ~ i ~ u r e  (111.1.) r e p r e s e n t s  t h e  

e q u i l i b r i u m  c o n d i t i o n  s t a t e d  i n  e q u a t i o n  ( 1 1 1 . 4 ) .  Thus, s t a r t i n g  '. 
from t h e  t h r e s h o l d  r a t e  n, ,  i f  t h e  c o s t  o f  c a p i t a l  a s s o c i a t e d  w i t h  

d i r e c t  f o r e i g n  i n v e s t m e n t  from a b r o a d  f a l l s ,  employment o f  f o r e i g n  

c a p i t a l .  c e t e r i s  p a r i b u s ,  i s  r a i s e d  s o  a s  t o  m a i n t a i n  t h e  e q u i l i b r i u m  

c o n d i t i o n  o f  t h e  e q u a t i o n  ( 1 1 1 . 4 ) .  



I t  must  b e  n o t e d ,  however ,  t h a t  s t r i c t l y  s p e a k i n g ,  d ~ m a n d  - 

f o r  d i r e c t  f o r e i g n  i n v e s t m e n t  c a n n o t  b e  r e p r e s e n t e d  by a s i m p l e  

m a r g i n a l  p r o d u c t i v i t y  schedu'le o f  f o r e i g n  c a p i t a l  f o r  t h e  
Z 

' f o l l o ~ v i n g  two r e a s o n s :  F i r s t ,  An* w i l l  resul t  i n  n o t  o n l y  c h a ~ i q e s  

o f  t h e  f o r e i g n  c a p i t a l  K *  a l o n g  i t s  m a r g i n a l  p r o d u c t i v i t y  c u r v e ,  

e 
b u t  a l s o  s h i f t s  o f  m a r g i n a l  p r o d u c t i v i t y  c u r v e s  o f  o t h e r  f a c t o r s  

+ j ,  './-\-- 

o f  p r o d u c t i o n .  These  s h i f t s  o f  o t h e r  i n p u t - ~  i n  t u r n  a f f e c t  - 
q u a n t i t i e s  u s e d  o f  t h e  i n p u t ; ,  ivhich f e e d  back  upon - t h e  o r i g i n a l  

p r o d u c t i v i t y  s c h e d u l e  o f  t h e  f o r e i g n  c a p i t a l ,  by s h i f t i n g  i t  a s  well .  
< 

Second,  t h e  i n i t i a l  change  i n  K +  a f f e c t s  m a r g i n a l  p r o d u c t s  o f  t h e  ,--. 
f \. 

i n p u t s  employed by i n d i g e n o u s  p r o d u c e r s  a s  wel l ,  ~ u h l c $  a l s o  f>QcJ 
/ 

back  on t h e  o r l g i n a l  m a r g i n a l  p r o d u c t i v i t y  s c h e d u l e  df t h e  f o r e i g n  
.. \ 

c a p i t a l  t h r o u g h  t h e  s econd  term o f  t h e  e q u a t i o n  11 11 .4  I\ ' 
? 

f 
- 

Thus,  t h e  r i g h t - h a n d - s i d e  o f  t h e  DD' c u r v e ,  1. e., b ~ l ~ w i , - t t i e -  t h r ~ s h o l d  
/' 

/' r a t e ,  is assumed t o  r e p r e s e n t  p o s i t i v e  l e v e l s  o f  d i r e c t - f o r e i g n  i n v e s t -  
, 

merit demended p e r  u n i t  o f  time, i n  which i n c i p i m t  increrner~t.:; t.u 
I 

t h e  i n d i g e n o u s  o u t p u t  ( . 'dq/ 'dQAj(dfidK*) have  a l r e a d y  been a c c o u n t e d  f o r .  

C o n v e r s e l y ,  i t  f o i l o r i s  t h a t  i n  t h e  l e f t - h a n d - s i d e  o f  t h e  DD' s c h e d u l e ,  

' rn'arginal p r o d u c t s  o f  c a p i t a l  f i n a n c e d  t h r o u g h  i n t e r n a t i o n a l  l o a n s  

burrtii;ipd by i n d i g e n o u s  f i r m s  is ' h i q h e r  i n  cnrnparisun t o  

t h o s e  of  t h e  c a p i t a l  i n i e s t e d  t h r o u g h  d i r e c t  f o r e i g n  i n v e s t m e n t  by - $ 3  
L . 

f o r e i g n  s u b s i d i a r i e s .  Consequent  1 y , l o c a l  darnand f o r  f o r e i g n  laar ls  Y 
1 

a r e  encouraged  r ~ h i l e  t h e  d i r e c t  Fo re ign  i n v e s t m e n t  from abroad is 

d i s c o u r a g e d .  Fo r  t h e s e  r e a s o n s ,  t h e  l e f t - h a n d - s i d e  o f  t h e  DO'  



c u r v e  shown i n  ~ ; ~ u r e  ( I 1  I .  I )  is e q u i v a l e n t  t o  negahue excess demand ---- 
f o r  d i r e c t  f d r e i g n  i n v e s t m e n t ,  and s i m u l t a n e o u s l y  r e p r e s e n t s  ~ o s i t i v e  

B 

e x c i s s  demand f o r  i n t e r n a t i o n a l  bor rowing  a c c o r d i n g  t o  o u r  rno-del~ 
t&:" 

s p e c i f i e d  i n  t h e  E x p r e s s i o n  (111 .1 ) .  

The s l o p e  o f  t h e  DD' s c h e d u l e  c a n  b e  d e f i v e d  e x p l i c i t l y  by 
9 

t o t a l l y  d l f f e r e n t i a t l n g  equation ( 11 1 .4 )  w h i l e  h o l d i n g  c o n s t a n t  a l l  
1 

v a r i a b l e s  o t h e r  t h a n  n* and K + : .  

dn * d ' f  & d ' f  < O .  - -  - + + 
dK* - dQ* dKt2  d ~ * ~  

Th i s  e x p r e s s i o n  i n d i c a t e s  n o t  a  s h i f t  away from a n  i n i t i a l  p o s i t i o n  . 
,? 

of' t h e  DD' s c h e d u l e ,  b u t  g i v e s  t h e  changes  i n  n+ and  KX, moving a l o n g  
,-i 

' t h e  i n i t i a l  DD.' curve.-  S i n c e  i t  is presumed t h a t  t h e  term (dg/dQx)  

is p o s i C i v e ,  and  a l l  s econd  p a r t i a l i  a re  n e g a t i v e  f o r  quas i - concave  

p r o d u c t i o n  f u n c t i o n s ,  i t  is  c l e a r  t h a t  t h e  s i g n  o f  t h e  above  e q u a t i o n  

must be n e g a t i v e .  Th i s  s h o n s  t h a t  t h e  DD,' c u r v e  shownu i n  F i g u r e  

(111.1 ) ,  n h i c h  r e p r e s e n t s  t h e  demand f o r  d i r e c t  f o r e i g n  i n v e s t m e n t ,  

must be n e g a t i t l e l y  s l o p e d .  

The DD' s c h e d u l e  s h i f t s  v e r t i c a l l y  upward o r  downward a c c o r d i n g  t o  

e q u a t i o n  1 . 7  t h u s  i n c r e a s i n g  o r  d e c r e a s i n g  t h e  t h r e s h o l d  r a t e  n o ,  
- 

r e s p e c t i v e l y F ,  i n  e s s e n t i a l l y  same way a s  t h e  p a r i t y  r a t e  p o  was 
4 

a f f e c t e d  a c c o r d i n g  t o  e q u a t i o n  (1 .5 )  i n  t h e  p r e v i o i l s  a n a l y s i s .  



A l t e r n a t i v e l y ,  we c a n  i n t e r p r e t  t h e  DD'  s c h e d u l e  a s  s h i f t i n g  h o r i z o n -  
- 

t a l l y -  t o  t h e  r i g h t  or l e f t ,  f o l l o w i n g  a n  exogenous change  i n  e q u i l i -  -. 

br ium demand c o n d i t i o n s  unde.r lying the .DD'  s chedu le '  f o r  d i r e c t  f o r e i g n  

i n v e s t m e n t :  I Thys, f o r  example ,  rf t h e  f e e d b a c k - e f  f e c t  on i n d i g e n o u s  

. -. o u t p u t  i n c r e a s e s  exogenous ly  f o r  one  r e a s o n  o r  a n o t h e r , .  t h i s  w i l l  
E 

s h i f t  t h e  DD' s c h e d u l e  upward, hence  r a i s i n g  n % ,  a s  !.re11 a s  JJ,, a t  7.  
-- - 

a l l  giv.en l e v e l s  o f  K*. T h i s ,  o f  d o u r s e , ,  is e q u i v a l e n t  t o  s h i f t i n g  

t h e  DD' c u r v e  h o r i z o n t a l l y  t o  t h e  r i g h t  a t  a l l  g i v e n  levels o f  n* .  

The e f f e c t s  on e q u i l i b r i u m '  ~ a l u e s  (.p' ' K * ) ,  however ,  must account  
e '  e  

f o r  c h a n g e s  o c c u r i n g  a l o n g  t h e  s u p p l y  s c h e d u l e  SS '  ant! , t Iw d twar~d 

\ - 
s c h e d u l e  ~ b '  s i m u l t a n e o u s l y .  This  is t h e  t o p i r  VIP cli:;n~ss ill the 

n e x t  s e c t i o n .  

 ema and Schedu le  f o r  D i r e c t  F o r e i g n  Inves tmen t  



I 

K -62- ( " 

-- - 

111-3. Compara t ive  S t a t i c  P r o p e r t i e s  - 

Combining t h e  SS' s c h e d u l e  from F i g u r e  ( 1 . 1 )  and t h e  D D '  s c h e d u l e  

f rom'  F i g u r e  ( I  1 1 . 1 )  i n  a  s i n g l e  d i ag ram shown i n  F i g u r e  ( I I I . L ) ,  he 
- 

c a n  r e p r e s e n t  t h e  equi l ib r i ;m by t h e  p o i n t  (px, e K * )  . e  where t h e  agg rega t e_  

s u p p l y  o f  a l l  f o r e i g n  i n v e s t m e n t  o c c u r i n g  i n  a h o s t  c o u n t r y  is  j u s t  
? a 

e q u a l  t o  t h e  a g g r e g a t e  demand f o r  i n v e s t m e n t ~ f r o m  a b r o a d .  A , h o s t  

c o u n t r y  c a n  be a  s u p p l j e r  a s  well a s  a  demander o f  d i r e c t  f o r e i g n  i n v e s t -  

' 
ment s u c h ' k h a t  t h e  i n t e r s e c t i o n  p o i n t  o f  SS' and DD' s c h e d u l e s  c a n  

W *  I 

t a k e  p l a c e  on e i t h e r  s i d e  o f . t h e  v e r t i c a l  a x i s  o f  F i g u r e  ( 1 1 1 . 2 ) .  

m .  
' But t h e  h o s t  c o ~ m t r y  is assumed to be a  riet  demander o f  d i r e c t  f o r q i g n  

- 

i n v e s t m e n t  from a b r o a d ,  i n  which c a s e ,  t h e  i n t e r s e c t i ' o n  p o i n t  must l i e  

on t h e  r i g h t - h a n d - s i d e  o f  t h e  F i g u r e  (111 .2 ) .  

In  o r d e r  t o  a n a l y z e  e f f e c t s  on e q u i l i b r i u m  v a l u e s  o f  d i r e c t  

f o r e l q n  i n v e s t m e n t  and r a t e s  o f  r e t u r n  r e s u l t i n g  from c h a n g e s  
- 

i n  t h e  l n i t l a l  equilibrium c o n d i t i o n s  u n d e r l y i n g  demand and  s u p p l y  o f  
* - 1  

d i r e c t  f o r e i g n  i n v e s t m e n t ,  we d i f f e r e n t i a t e  t o t a l l y  e q u a t i o n s  ( 1 . 7 )  
, 

and  ( 1 1 1 . 4 )  s i m u l t a n e o u s l y  f o r  which dp* = dng, and t h e  f e e d b a c k - e f f e c t  
e 

(dg /d0*)  is an exogenous ly  g i v e n  c o n s t a n t  9 .  



. By s o l v i n g  t h e  above  s i rnu l t anenous  e q u a t i o n  f o r  (dK*, dp*), w e  
- - 

c a n  o b t a i n  e x p l i c i t  e x p r e s s i o n s  f o r  t h e  e f f e c t s  o f ,  f o r  exemple,  a c c e l e -  

r a t e d  economic d e p r e c i a t i o n  p r e v a i l i n g  i n  t h e  home coun t r , y  a s  f o l l o w s :  

H = [ G ' f r 1 ( l + R !  - 1 1  0,  v ~ h i c h  is t h e  v a l u e  o f  t h e , d e t e r m i n a n t  o f  
I 

c o e f f i c i e n t s  froin t h e  k q u a t i o n  (1.11.9) .  

- 
- ;, I - 

j .  

\ 
I n  o t h e d d s ,  t h e  above  e x p r e s s i e n s  t h a t  a c c e l r r a t e d  

1 

d e p r e c i a t i o n  r e s u l t s  i n  i n c r ' e a s i n g  t h e  eqwi l ib r iu rn  i n f l o w  o f  d i r e c t  
I 

f o r e i g n  i n v e s t m e n t  and  a i m u l t a n e o u s l y  l o w e r i n g  t h e  r a t e  o f  r e t u r n  

' 
on f o r e i g n  i n v e s t m e n t  i n  t h e  new e q u i l i b r i u m  s i t u a t i o n .  l h i S  c a n  be  

shown i n  a  d i a a r a m m a t i c  e x p o s i t i o n ,  a s  t h e  i n i t i a l  5'3' s c h e d u l e  i n  

F i g u r e  ( 1 1 1 . 2 )  s h i f t s  t o  a ,  new p o s i t i o n  55"  a l o n g  t h e  g i v e n  DD' sche-, 
3 .  

d u l e ,  f o l l o w i n g  t h e  exogenDus i n c r e a s e  o f  t h e  d e p r e c i a t i o n  r a t e .  

I FIGURE ( I I I . 2 )  

E f f e c t s  o f  A c c e l e r a t e d  D e p r e c i a t i o n  

p* 



S i m i l a r l y ,  we c a n  d e r i v e  t h e  e f f e c t s  on t h e  e q u i l i b r i u m  v a l u e s  o f  
- 

-- 

(K*, 11; ) , f o l l o w i n g  a n  exogenous  i n c r e a s e  o f  i n i t i a l  f eedbackTef  f e c t  
e 

b r o u g h t  on by d i r e c t  f o r e i g n  i n v e s t m e n t  on t h e  l e v e l s  o f  i n d i g e n o m  

O ~ J ~ P U ~ ,  by s o l v i n g  t h e  e q u a t i o n  (111.9) a s  f o l l o w s :  

1 

Thrs, a s  a  r e s u l t  o f  t h e  exogenous  i n c r e a s e  i n  e x t e r n a l  b e n e f i t s  

t h a t  c a n  be  i n d u c e d  from d i r e c t  f o r e i g n  i n v e s t m e n t - r e l a t e d  a c t i v i t i e s ,  

t h e  e q u i l i b r i u m  i n f l o w  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  a s  v~el l  a s  t h e  
- .  

r a t e  o f  r e t u r n  r e a l i z e d  on  t h e  i n v e s t m e n t  w i l l  b e  b o t h  h i q h e r  t h a n  

t h e i r  i n i t i a l  v a l u e s .  These a r e  d e p l c t e d  i n  F i g u r e  ( I I I .3 . ) ,  a s  t h e  . 

i n i t i a l  D D '  s c h e d u l e  i s  s h i f t e d  a l o n ~  t h e  g i v e n  SS'  s c h e d u l e  t o  a  new 

posit-on DD" w i t h  i ts new e q u i l i b r i u m  d e n o t e d  by E 
1 ' Next, we wili 

t u r n  t o  i n v e s t i g a t e  e m p i r i c a l l y  t h e  n a t u r e  o f  r e t u r n  c h a r a c t e r i s t i c s ,  . 

d i s t i n g u i s h e d  i n  terms o f  d o m e s t i c  r a t e  of r e t u r n - v i s - a - v i s  f o r e i g n  

r a t e  o f  r e t u r n .  T h i s  is t h e  t o p i c  we d i s c u s s  i n  t h e  n e x t  c h a p t e r .  

FIGURE (111.3)  

E f f e c t s  o f  I n c r e a s e d  Feedback on I n d i g e n o u s  Ou tpu t  

- - 
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CHAPTER 1 V  EPTPIRICAL ANALYSIS OF DF 1  IN PIEAN-VARIANLLCIODEtL 4- - 
-- 

1 

IV-1. Hypotheses- T e s t i n q  o f  Direct F o r e i g n  Inves tmen t  \is. Domest ic  Investment  
- - 

In o r d e r  t o  i n v e s t i g a t e - e m p i r i c a l l y  t h e  n a t u r e  o f  d i f f e r e n c e s  i n  

re-n-risk c h a r a c t e r i s t i c s  o f  d i r e c t  f o r e i g n  . i nves tmen t  i n  cnrnpa- 
4 

r i s a n  t o  t h o s e  o f  d o m e s t i c  investment. .  we have  col  l e c t e d  i n f o r m a t  i on  - 

on r a t e  o f  r e t u r n  r e a l i z e d  from U.S. d i r e c t  f o r e i g n  inves tmen t  and  
- 

U.S. d o m e s t i c  i n v e s t m e n t  i n  m a n u f a c t u r i n g  i n d u s t r i e s .  The r e l e v a n t  

d a t a  a r e  present ,ed  i n  Table  ( I V . 1 ) .    he' r e p o r t e d  d a t a  m v e r  t h e  
, - 

t i m e - p e r i o d  from 1968  t o  1982,  f o r  y h i c h  r e l a t i v e l y  r e l i a b l e  time- 

s e r i e s  a r e  ' ava i l - ab l e  f o r  t h e  c o m p a r a t i v e  s t u d y  on r a t e s  o f  r e t u r n  
7 

e a r n e d  from d i r e c t  i n v e s t m e n t s  and t h e i r  v a r i a b i l i t y .  The r e t e  

o f  r e t u r n  is  d e f i n e d  t o  b e ,  a s  b e f o r e ,  t h e  e a r n i n g s  a f t e r  incomc 

t a x e s  d i v i d e d  by t h e  mean of  c u r r e n t  and  p r e c e d i n g  year-end-book 

~ a l u e s  o f  i n v e s t e d  assets i n  a l l  manufac tu r ing1 ,  i n c l i f d l n g  b o t h  

d u r a b l e  and non-durab le  goods i n d u s t r i e s .  The d e f i n i t i o n  o f  t h e  

m a n u f a c t u r i n g  s e c t o r  we a d o p t e d  f o r  c o l l e c t i - n g  t h e  d a t a - , r e p o r t e d  i n  

Tab le  i Il'. 1) i s  based  on t h e  1972 s t a n d a r d  industrial C l a s s i  t . icat  ion  ( S I C ) .  
*- 

The d i s t i n c t i o n  bet>:!een deve loped  c o u n t r i e s  and  d e v e l o p i n g  c o u n t r i e s  

is made f o l l o u i n g  t h e  c r i t e r i a  a d o p t e d  by t h e  U.S. Department  o f  

Commerce, Bureau o f  Economic A n a l y s i s .  

T h e  r e s e a r c h  m e t b c b l c t g y  employed h e r e -  is d e s i g n e d  t o  f s i f  i t a k e  

a c o m p a r a t i v e  s t u d y  o f  r e t u r n s  a n d ' r i s k  c h a r a c t e r i s t i c s  o f  U.5, 

d i r e c t  f o r e i g n  i n v e s t m e n t  a d r o a d  and U. S. d o m e s t i c  i n v e s t m e n t .  

-- 

I P e t r o l e u m  i; combined a i t h  m a n u f a c t u r i n g  i n d u s t r y  c l a s s i F i c a t i o n .  



f i d s t ,  i n  o r d e r  t o  p r o b e  i n t o  t h e  e m p i r i c a l  r e s u l t s  r e p o r t e d  i,n Tab le  - 

-- -- 

f f V . l ) ,  ba sed  on t h e  t r a d i t i o n a l  mean-var iance  c r i t e r i o n ,  w e  have  

d e v i s e d ,  s p e c i f ' i c a l l y ,  t h e  . f o l l o w i n g  two h y p o t h e s e s :  - 

I 

A 

? 

I :  U.S. d i r e c t  f o r e i g n  i n v e s t m e n t  a b r o a d  h a s  been  r i s k i e r ,  i n  

terms o f  a h i g h e r  v a r i a b i l i t y  o f  i ts f o r e i g n  e a r n i n g s ,  i n  com- e 

p a r i s o h  t o  its domest ic .  i n v e s t m e n t .  - - -- 

H Z :  There have been  p o s i t i v e  l e v e l s  o f  r isk-premium r e q u i r e d  f o r  

, t h e  U.S. d i r e c t  f o r e i g n  i n v e s t m e n t  a b r o a d ,  a s  e v i d e n c e d  by 

h i g h e r  r a t e s  o f  r e t u r n ' m  t h e  f o r e i g n  i n v e s t m e n t  in '  compar i son  

'. 
t r ~  th'ose a v a i l a b l e  from i t s ~ ' d o m e s t i c  i n v e s t m e n t  a l o n e .  

/ 

I h e  above h y p o t h e s e s  were t e s t e d  i n d i v i d u a l l y  a q a i n s t  t h e i r  

r e s p e c t i v e  n u l l  h y p o t h e s e s  t h a t  t h e r e  were no s t a t i s t i c a l l y  s i g n i f i c a n t  
/ . 

d i f f e r e n c e s  between f o r e i g n  and  d o m e s t i c  i n v e s t m e n t .  T h e r e f o r e ,  

a c c e p t a n c e  o f  t h e  above h y p o t h e s e s  and  r e j e c t i o n  o f  t h e i r  n u l l  h y p o t h e s e s  

l ~ o u l d  g i v e  s t a t i s t i c a l  s u p p o r t  t o  t h e  aroument  t h a t  d i r e c t  f o r e i q n  
?- 

i n ~ t e s t m e n t  t e n d s  t o  b e ,  q e n e r a l l y  s p e a k i n g ,  r i s k i e r ,  t h a n  a  comparable  
-. 

d o m e s t i c  i n v e s t m e n t .  c o n s e q i e n t l y ,  i t  r e q u i r e s  p o s i t i v e  l e v g l  o f  

r i sk-premium,  i n  t h e  form o f  a  h i g h e r  expecte.d r a t e  o f  r e t u r n  from 

commi t t i ng  a  long- te rm i n v e s t m e n t  a b r o a d ,  as * c o n p e n s a ~ i o n  f o r  t h e  ' 
,' 

i n t e r n a t i o n a l  i n v e s t o r ' s  a v e r s i o n  t o  the r i s k  associated wiLk%&if t r ,  

on t h e  f o r e i g n  v e n t u r e  w i t h  more u n c e r t a i n  outcomes.  The s t a t i s t i c a l  

r e s u l t s  r e p o r t e d  i n  Table i I V . 2 )  l n d i c a t e  t h a t  t h e  n u l l  h y p o t h s e s  

c a n  b e  r e j e c t e d  a t  l e s s  t h a n  a 5 96 l e v e l  o f  s i g n i f i c a n c e ,  f a v o r i n g  t h e  



a b o v e - s t a t e d  a l t e r n a t i v e  h y p o t h e s e s .  In  a t h e r  words, i t - - i s - l i k e l y ,  - -- -- 

- - - 

a t  more t h a n  9 5  5 l e v e l  o f  c o n f i d e n c e ,  t h a t  d i r e c t  f o r e i g n  i n v e s t -  
- - 

ment is s i g n i f i c a n t l y  r i s k i e r  t h a n  its d o m e s t i c  c o u n t e r p a r t ,  e n d  t h a t  t h e '  

p o s i t i v e  l e v e l  -of r i sk-premium is  s t a t i s t i c a l l y  s i g n i f i c a n t ,  a s  e v i d e n c e d  

by s i g n i f i c a n t l y  h i g h e r  r e t u f n s  r e a l  &.ed from d i r e c t  f o r e i g n  i n v e s t m e n t  

i n  ccmpar i son  t o  t h e  d o m e s t i c  r a t e  o f  r e t u r n  i n  m a n u f a c t u r i n g  i n d u s -  

tries. A s  s u g g e s t e d  by t h e  h y p o t h e s e s ,  f o r e i g n  i n v e s t m e n t  ua s  shown 

t o  be  f a r  r i s k i e r  r e l a t i v e  t o  d o m e s t i c  investmen' t ,  i n  terms o f  

a s i g n i f i c a n t l y  h i g h e r  v a r i a n c e  o f  f o r e i g n  r e t u r n s  ( V *  = 14 .91  f o r  

f o r e i g n  r a t e s  o f  r e t u r n  and  V z 4 . 2 5  f o r  d o m e s t i c  r a t e s  o f  r e t u r n ) .  

A s  wel l ,  t h e  mean o f  f o r e i g n  r a t e s  o f . r e t u r n  was s i g n i f i c a n t l y  
b 

h i g h e r  a t  p*= 14 .99 ,  i n  compar.ison t o  t h e *  mean d o m e s t i c  r a t e  o f  

r e t u r n  a t  p = 12.07 .  I t  i's a l s o  wor th  n o t i n g  t h a t  e x c e p t  for, two , 

y e a r s ,  1968 and 1977 ,  d i r e c t  f o r e i g n  i n v e s t m e n t  pe r fo rmed  c o n s i s t e n t :  

b e t t e r  t h a n  comparab le  U.S. d o m e s t i c  i n v e s t m e n t .  

Tn one  s e n s e ,  t h e s e  r e s u l t s  a r e  i n  ag reemen t  w i t h  t h o s e  o b t a i n e d  
U 

by o t h e r s  r e g a r d i n g  t h e  e v i d e n c e  on h i g h e r  v a r i a n c e  and meari r e t u r n  

e a r n e d  by s u b s i d i a r i e s  from d i r e c t  f o r e i g n  i n v e s t m e n t .  Caves (1971  ) , 

f o r  example ,  h a s  a r g u e d  t h a t  " F i n a l l y ,  t h e  g r e a t e r  r i s k  o f  f o r e i g n  

i 'nves tment  r a t i o n a l i z e s  t h e  s u r v e y  e v i d e n c e  showing  t h a t  a  s i g n i - f i c a n t  

m i n o r i t y  o f  f i r m s  i n s i s t  on a  h i g h e r  e x p e c t e d  r a t e  o f  r e t u r n  b e f o r e  

a p p r o v i n g  a  f o r e i g n - i n v e s t m e n t  p r o j e c t  t h a n  t h e y  would bn a comparab le  

d o m e s t i c  i n v e s t m e n t ,  and  t h a t  t h o s e  who s u c c e e d  e a r n  more t h a n  t h e i r  

c o m p e t i t o r s  i n  t h e  h o s t ' c o u n t r y . "  I t  c o u l d  a l s o  b e  a r g u e d ,  however ,  t h a t  

' 
t h e  h i g h e r  r a t e s  o f  r e t u r n  e a r n e d  by f o r e i g n -  s u b s i d i a r i e s  r e f l e c t ,  t o  a  , 

d e g r e e ,  t h e  common p r a c t i c e  o f  t r a n s f e r r i n g  i m p l i c i t  r e n t s  from 



t h e  a d e  marl 
-- -- - - - - - - - - - 

ts, t e c h n i c a l  know-how a n d  t h e  l i k e  i n  t h e  form o f  

2 
, p r o f i t s  r a t h e r  t h a n  s e r v i c e  c h a r g e s  . T h i s  a rgument  is v a l i d  when it - 

i s . en rp loyed  t o  compare t h e  r a t e  o f  r e t u r n  e a r n e d  by t h e  f o r e i g n  

s u b s i d i a r i e s  b f  t h e  U.S. f i r m s  and  t h e  r a t e  e a r n e d  by t h e i r  l o c a l  

c o u n t e r p a r t s . ~ ' B u t  i t  is e n t i r e l y  i r r e l e v a n t  f o r  compar ing  t h e  ra te  

o f  r e t u r n  b e t w e e n  t h o s e  e a r n e d  by t h e  U.S. d o m e s t i c  f i r m s  and  t h e i r  

\ 

f o r e i q n  s u b s i d i a r i e s .  From a d i r e c t  compar i son  o f  t h e  r a t e s  o f  r e t u r n  
4 

between t h e  U.S. d o m e s t i c  i n v e s t m e n t  and  t h e  U.S. f o r e i g n  i n v e s t m e n t ,  

t h e  h i g h e r  r a t e  o f  r e t u r n  e a r n e d  by t h e  

r e f l e c ' t  t h e  r i sk-premium,  r e q u i r e d  by t 

r i s k - a v e r s i o n  a g a i n s t  o p e r a t i n g  i n  r i s k  

f o r e i g n  s u b s i d i a r i e s ~ m u s t  

.he  U.S. f i r m s  w i t h  

i e r  f o r e i g n  env i ronmen t .  

T h i s  h i g h e r  r a t e  o f  r e t u r n ,  r e f l e c t i n g  t h e  p o s i t i v e  r i sk-premium,  
*, 

must i n  t u r n  be  i n t e r p r e t e d  t o  r e f l e c t  t h a t  i t  h a s  been  -- 
- - 

a c t i ~ a l i z e d  from lower  p r o d u c t i o n  c o s t s  r e s u l t i n g  from more e f f i c i e n t  

manarje'ment t e c h n i q u e ,  l ower  wage r a t e s ,  and /o r  h i g h e r  d e p r e c i a t i o n  

a l l o w a n c e s  a v a i l a b l e  a b r o a d ,  i n  compar i son  w i t h  t h o s e  a v a i l a b l e  a t  home. 
I 

I n  o r d e r  t o  d i f f e r m t i a t e  d i r e c t  f o r e i g n  i n v e s t m e n t s ,  d i s t i n g u i s h e d  . . 

. i n  terms o f  t h o s e  i n v e s t e d  i n  d e v e l o p e d  r e q i o n  and t h o s e  i n v e s t e d  i n  

d e v e l o p i n g  r eq ion ;*  we have  p r e s e n t e d  t h e  d a t a  s e p a r a t e l y  f o r  t h e  two 

r e g i o n s  i n  Tab le  ( I V . 1 ) .  We t h e n  t e s t e d  t h e  above  h y p o t h e s e s  a g a i n s t  

t h e i r  r e s p e c t i v e  n u l l  h y p o t h e s i s  o f  no  d i f f e r e n c e  i n  r e t u r n  and  r i s k  

c h a r a c t e r i s t i c s  o f  U.S. d o m e s t i c  r e t u r n s  i n  compar i son  t o  t h o s e  o f  

e a c h  r e g i o n .  

\ 2 F o r  example ,  see Caves (1971  1, page  1 4 ,  F o o t n o t e  ( 3 ) .  



---, TABLE ( IV. 1 )' 
I 

Growth Rate and Earn ings o f  U.S. Domestic Investment V.S. 

U,S. Fore ign  Investment i n  Manufactur ing I n d u s t i r e s ,  1968-1982 
? 

a 9.8 

l o .  0 

10.3 

10.6 

10.2 

11.2 

8.3 

8.8 

11.2 

4.8 

5 .7  

14.8 

16.7 

10.4 

4 .1  

Source: Economic Report  o f  t he  Pres iden t ,  February.1984, p.318. 

Survey o f  Cur ren t  Business, ~ u & s t  1983, p.22, August 1980, p.24. 
s 

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

( 2 ) .  U.S. TOTAL = DOMESTIC + 'ALL FOREIGN. 



F IGUHE ( I V .  1 )  

Inves tment  Performances by Major  Areas '\ 
\ - -- 

:U.S. Domkstic 



> r 

* . - 
\ -- -71- I 

-. 
- - The s t a t i s t i c a i  results from comparing t h e  mean-var iancepp  

B 
c h a r a c t e r i s t i c s  o f  the d e v e l o p i n g  r e g i o n  and  t h e  U , L  i o d i c d t k a t  -- 

I 

@ a$ e x p e c t e d i  t h e i r  r e s p e c t i v e  n u l l  h y p o t h e s i s  must  b e  r e j e c t e d  a t  
-- lu 

less t h a n  1% l e v e l  o f  s i g n i f i c i n c e .  The mean f o r e i g n  r a t e  o f  r e t u r n  
a 

from t h e  d e v e l o p i n g  r e g i o n  'is 29.4874, a s  compared t o  t h e  U .  j. d o m e s t i c  

r a t e ; o f  r e t u r n  o f  o h y  12.07%,. w h i l e  t h e  v a r i a n c e  o f  t h e  f o r e i g n  ' 

r e t u r n s  is 106.56% a s  compared t o  t te  i a r i a n c e  o f  d o m e s t ~ c  r e t u r n s  
I 

o f  o n l y  4.25%. * T h e s e  r e s ' u l t s  giv;! c l e a r  i r r d i c a t i o n s  t h a t  
. I 

d i r e c t  - f o r e i g n  i n v e s t m e n t  i,n d e v e l o p i n g  c o u n t r i e s  is f a r  more * 

"1 

p r o f i t a b l e  and a t  t h e  same time, f a r  r i sk ie r  t h a n  comparab le  U.S. 
-- 

d o m e s t i c  i n v e s t m e n t s  ( a s  f a r  a s  t h e  i n v e s t m e n t s  i n  m a n u f a c t u r i n g  ' 

. > 

i n d u s t r i e s  a r e  c o n c e r n e d . ) -  , 
L 

G- I I n  o r d e r  t o  examine  whe the r  o r  n o t ~ e a r n i n g s  from d i r e c t  
* / i 

f o r e i q n  i n v e s t m e n t  i n  d e v e l o p e d  c o y n t r i e s  a l s o  have  been  h i g h e r  and  
- 

more uns t ab1e '~compared  t o  t h a s e  o f  U.S. d o m e s t i c  i n v e s t m e n t ,  we r e p e a t e d  
. . - - 

t h e  above  h y p o t h e s i s - t e s t i n g .  The s t a t i s t i c a l  r e s u l t  from t e s t i n g  ti1 
, - P 

i n d i c a t e s  that ' .  i ts n u l l  h y p o t h e s i s  r e g a r d i n g  t h e  e q u a l i t y  o f  s t a b i l l t i e s  - .  
- * 

o f  t h e  e a r n i n g s  must  a l s o  b e  r e j e c t e d  a t > l e s s  t h a n  5% l e v e l  gf * I 

SP s i g n i f i c a n c e ,  i n  f a v o r  'of t h e  a l t e ' r n a t i ' v e  h y p o t h e s i s  H1. i n  o t h e r  ,words ,  
. - 0 

a .  

- t h e s e  s t a t i s t i c a l  r e s u l t s .  c o n f i r m  t h e  t r a d i t i b n a l  argument  t h h t  d i r p c c  . , 

* 
* f o r e i g n  i n v e s t m e n t  g e n e r a b l y  t e n d s  t o  be  r i s k i e r ,  i n  terms o f  h i g h e r  

-- # 

, v a r i a b i l i t y  o f  t h e  f o r e i g p - e a r n i n g s  a s  compared t o  d o m e s t i c  e a r n i n g s ,  - > 

I . - -  

i r r e s p e c t i v e  o f  w h e t h e r  t h e ,  f o r e i j n  i n v e s t i e n t  t a l (es  blace:in d e v e l o p e d  

o r  i n  dewe lop ing  r e g i o n s  o f - t h e  .wor ld .  
I =  



I 

U.S. DOMESTIC INVESTMENT AND U. S. EIEECT FOREIGN 

A l l  f ~ r e i P K ~  9.79 ' ,  , '2 .1234* 

Note: Asteri* d e n o t e s  s t a t i s t i c a l  s i g n i f i c a n c e  a t  5%- l e v e l  o f  Type I e r ror .  
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- - -  

I n  t h e  c a s e  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  i n  deve loped  c o u n t r i e s ,  
- pa 

however ,  we c o u l d  n o t  f i n d  any s t a t i s t i c a l  evidGnce t h a t  t h e  h i g h e r  
' 

l e v e l  o f  i n s t a b i l i t y  o f  r e t u r n s  was a c ~ o m p a n i e d  by a c o ~ r ~ s p o n d i n g l y  

h i g h e r  mean v a l u e  o f  r e t u r n s  e a r n e d  by U.S. f o r e i g n  subsidiaries. 

The n u l l  h y p o t h e s i s  r e g a r d i n g  e q u a l i t y  o f  t h e  r a t e s  o f  r e t u r n  f r o ~ n  

t h e  deve loped  r e g i o n  and t h e  U.S. c o u l d  n o t  be  r e j e c t e d .  I n  f a c t ,  

a s  T a m e  ( IV. 1 ) shows,  forcignq r e t u r n  e a r n e d  from in\ler;tmerrt s 

i n  deve loped  c o u n t r i e s  was l o w e r  t h a n  t h e  d o m e s t i c  r a t e  o f  r e t u r n ,  

c o n t r a r y  t o  e a r l i e r  c l a i m s  made by o t h e r s . .  Thus, t h e  s t a t i s t i c a l  

e v i d e n c e  p r o v i d i d  h e r e  a p p e a r s  t o  s u g g e s t  t h a t  i n t ~ e r n a t i o n a l  

\ f i r m s  makinq d i r e c t  f o r e i g n  investments i n  d e v e l o p e d  countries may 
\ 
6qve  been  m o t i v a t e d  t o  i n v e s t  a b r o a d ,  n o t  by t h e  c o n s l d c r a t i o n  

\ 

a c h i e v i n g  t h e  maximum r a t e  o f  P e t u r n ,  by c o n 5 i d e r a t l o n  

o f  more r e c e n t l y  i d e n t i f i e d  , f a c t o r s ,  s u c h  a s  m a r k e t - s h a r e  argument  f o r  
c; - 

d i f f e r e n t i a t e d  p r o d u c t s , '  i n t r a - i n d u s t r y  i n v e s t m e n t  f o r  m o n o p o l i s t i c  - - 
\ '  

c o m p e t i t i o J , ,  o r  i n t e r n a t i o n a l  d i v e r s i f i c a t i o n  o f  r i s k s  v i a  r ec l  
7 

f o r e i g n  p r o d u e t l o n  ). 

I t  is c l e a r  f rom t h e  above  a n a l y s e s  t h a t  t h e  r e a s o n  the ove ra l l  

f o r e i g n  r e t u r n  is  h i g h e r  t h a n  t h e  U.S. d o m e s t i c  r e t u r n  is s o l e l y  1 

r. 
\ 

I 
%- 

d u e  t o  i n o r d i n a t e l y  h l g h  p r o f i t a b i l i t y  o f  i n v e s t i n g  i n  d e v e l o p i n g  

c o u n t r i e s  (29.4021,  i n  s p i t e  o f  t h e  f a c t  t h a t  t h e  r a t e  o f  r e k u r n  

on  i n v e s t m e n t s  i n  t h e  deve loped  c o u n t r i e s  (11 .76%)  was lower  than 

U.S. d o m e s t i c  Ga te  o f  r e t u r n  ( 1 2 . 0 7 % ) .  A s  a  r e s u l t ,  i t  s h d u l d  not 
* 

come a s  a  s u r p r i s e  t h a t  t h e  o v e r a l l  U.S. r e t u r n  e a r n e d  from 

, 

See  a l s o  Grube l  and Rugman. 



i n v e s t m e n t ,  i n c l u d i n g  b o t h  and  - f o r e i g n  i n v e s t m e n t ,  h a s  
- r 

a l s o  t u r n e d  o u t  t o  b e  h i g h e r  t h a n  t h e  U.S. d o m e s t i c  r a t e o f - r e t u r n .  

L i k e w i s e ,  n e i t h e r  s h o u l d  we be  s u r p r i s e d  t o  o b s e r v e  t h a t  U.S. f o r e i g n  
, 

i n v e s t m e n t  h a s  t u r n e d  o u t  t o  b e  r i s k i e r ,  e x # p o s t  f a c t o , '  t h a n  U.S. 

d o m e s t i c  i n v e s t m e n t ,  i n  t e r m s  o f  t h e  h i g h e r  v a r i a n c e  c a l c u l a t e d .  

What a r r e s - t s  o u r  a t t e n t i o n  i n  t h e  r e p o r t e d  r e s u l t s  o f  Tab le  (IV.21, 
- - - 

however,  is t h a t  i t  would b e  i n a p p r o p r i a t e  t o  view d i r e c t  f o r e i g n  - - 

i n v e s t m e n t  o c c u r I n g  i n  t h e  deve loped  r e g i o n  o f  t h e  wor ld  a s  b e i n g  d r i v e n '  
. . 

by t h e  p u r s u i t  o f  maxiwrn r e t u r n  w i t h o u t  r e g a r d  t o - r i s k  f a c t o r s  
- 

a s s o c i a t e d  w i t h  s u c h  t o r e i g n  i n v e s t m e n t .  -- - On t h e  o t h e r - h a n d ,  t h e  . - 

r e p o r t e d  r e s u l t s  i n d i c a t e  t h a t  a s  f a r  a s  d i r e c t  f o r e i g n  i n v e s t m e n t  

t a k i n g  p l a c e  i n  t h e  d e v e l o p i n g  r e g i o n  o f  t h e  wor ld  is c o n c e r n e d ,  t h e y  
r 4  

may haue  been m o t i v a t e d ,  f o r  t h e  most p a r t ,  by r e t u r n - m a x i l i z a t i o n '  

a s  t h e  p r i n c i p a l  o b j e c t i v e .  Consequen t ly ,  o u r  n e x t  o b j e c t i v e  is t o  

expand t h e  p r e s e n t  model of r e t u r n - m a x i m i z a t i o p  
, 

r i s k  o f  f o r e i g n  . i nves tmen t  e x p l i c i t l y  s t r u c t u r e d  

framework. Th i s  is one  o f  t h e  t a s k s  we, t a k e  up  

t h i s  t h e s i s .  B e f o r e  p r o c e e d i n g ' w i t h  t h a t  t a s k ,  

i n  o r d e r  t o  h a v e 4 t h e  ' 

i n t o  a  r e t u r n - r i s k  

i n  t h e  second  p a r t  o f '  
i 

however ,  we w i l l  p a u s e  

b r i e f l y  t o  reexamine  t h e  s t a t i s t i c a l ' m e a n i n g  o f  t h e  q h n t i t a t i v e  r i s k  

o rz  i n s t a b i l i t y  s u r r o g a t e  measu res  employed i n  t r a d i t i o n a l  r e t u r n - r i s k  

t r a d e - o f f  a n a l y s e ~ .  1) 

. . 
4 ? 

\ 
- + -- 

, \ 



IV-2. Reexamina t ion  of  Fleaniny! o f  S t a b i l i t y  2nd Risk  
A - 

I 

, I k l e b s t e r ' s  d i c t i o n a r y  d e f i n e s  r i s k  a s  b e i n g  " t h e  p o s s i b i l i t y  of l o s s  

o r  I n j u r y . "  Ve rba l  d e f j n i t j o n s ,  however ,  a r e  u s u ~ l l y  n o t  e x p l ~ c i t  enough 
P 

t o  a l l o w  measurement o f  t h e , t e r m  t h u s  d e f i n e d ,  an6  t h e r e f o r e  do  n o t  y i e l d  
' d 

~. 
Z t h e m s e l v e s  t o  r a n k i n g s  and compar i sons  t o  F a c i l i t a t e  r i g o r o u s  empirical- - 

i ' .  - a n a l y s e s .  C l e a r l y ,  a q u a n t i t a t i v e  s u r r o g a t e  f o r  r i s k L  i; r e q u i r e d  i t ,  
- 

o r d e r  t o  f a c i l i t a t e  r i g o r o u s  a n a l y s e s .  The p u r p o s e  o f  t h i s  s e c t i o n  . 
. ,  

1s t o  reexamlrie c r l  t l c a  1 l y  i t s  rneanlng. 

*, 

T y p i c a l l y ,  t h e  t r a d i  t iona81"models employed f o r  a n a l y z i n g  r i s k  . 
1 .  

have  f o c u s e d  o n  p r o b a b i l i t ;  d i s t r i b u t i o n s  of t h e  r a t e s  o f  r e t u i n  from 
, 

, i n v e s t m e n t  and measu re  t h e  s econd  moment *about  - t h e  mean o f  t h e  

d i s t r i b u t i o n  c)f t h e  random v a r i a b l ' e ,  i . e . ,  v a r i a n c e ,  o r  some v a r i a n t  
. , 

t h e r e o f ,  s u c h  a s  s k a v d a r d  d e v i a t i o n ,  s e m i d e v i a t i o n  o r  s e m i v a i a n c e  , 
- ( I  

o f  t h e  r a t e  o f  r e t u r n  o v e r  i ts  p r o b a b i l i t y  d i s t r i b u t i p n .  A l l .  o r  t s s e  - 
+ 

* 

measu re s  i n d i c a t e  t h e  e x t e n t  o f  d i s p e r s i o n  o f  t h e  r a t e  o f  r e t u r n  o v e r  

t h e  e n t i r e  p r o b a b i l i t y  - d i s t r i b u t i o n ,  which a p e  t h e n  used  a s  a 

q u a n t i t a t i v e  r i s k  s u r r o q a t e  i n  i n v e s t m e n t  a n a l y s i s .  T h i s  app roach  t o  - - 
i 

q u a n t i f y i n g  r l  sk ,  h o ~ p ~ e v e r ,  is inadequate f o r  t h e  f o l  l o r ~ i n q  t h r e e  r e a s o n s .  

F i r s t ,  t h i s  app roach  p r e s e n t s  u s  i p~ i th  a  t h e o r e t i c a l ,  probltrrn a r ~ s i n g  

from a d o p t i n q  a  v a r r a n t  o f  s e c o n d  moment a s  t h e  Q u a n t i t a t i v e  r i s k -  

s u r r o g a t e  - a  s o u r c e  o f  b ~ h i t e  n o i s e  i n  e m p i r i c a l  a n a l y s i s .  l h e  r e a s o n  

f o r  t h i s  p roblem is due  t o  t h e  s t a t i s t i c a l  p r o p e r t y  t h a t  v a r i a n c e  - 



01- any o t h e r  v a ~ i a n t .  o f  a second  moment increases w i t h  &he a b s o l u t e  

magni tude  o f  i n d i v i d u a l  o b s e r v a t i o n s  o f  a  d a t a  s e t .  T h e r e f o r e ,  t h e  

v a r i a n c e  c a l c u l a t e d  from a  set o f  lsrg& v s l u e s  i n  g e n e r s l  e x c e e d s  t h e  

v a r i a n c e  ob t -e ined  from a  set  o f  s ina l l  v a l u e s .  Fo r  example ,  i f  a s e t  
'\ 

\ 

o f  d a t s ,  d e n o t e d  ( p l ,  p2, - - - - 1, is s c a l e d  upwards by a  c o n s t a n t  V T  . 
\ - f a c t o r  of I< t o  g i v e  ( k p  I '  kVg,---- , k p T ) ,  t h e n  w e  would f i n d ' t h a t  

the v a r i a n c e  c a l c u l a t e d  from t h e  new d a t a  se t  is  i n c r e a s e d  by a  f a c t o r  
t 2  2 .  o f  k  , l . e . ,  Var(kp) = k V a r ( p ) .  S i n c e  r a t e s  o f  r e t u r n  a r e  l a r g e r  

f o r  U.S. d i r e c t  f o r e i g n  i n v e s t m e n t  t h a n  t h o s e  o f  U.S. d i r e c t  d o m e s t i c  

i n v e s t m e n t ,  a s  c a n . b e  s e e n  i n  Tab le  ( I V . 1 )  o r  Tab le  ( I V . 2 ) ,  we would 

know, a  p r i o r i ;  t h a t  t h e  v a r i a n c e  c a l c u l a t e d  frdm r e t u r n s  o f  f o r e i g n  

i n v e s t m e n t  ab road  t y p i c a l l y  e x c e e d s  t h e  v a r i a n c e  o f  r e t u r p s  from 

d i r e c t  d o m e s t i c  i n v e s t m e n t .  The re fo re , ,  a  p a r t  o f  t h e  d i f f e r e n c e  i n  

t h e  c ~ l c u l a t e d  v a r i a n c e ,  a t  l e z s t ,  c an  e a s i l y  be  e x p l a i n e d .  

Because  o f  t h i s  s t a t i s t i c a l  p r o p e r t y ,  we c a n n o t  a t t r i b u t e  211 o f  t h e  
- \ 

d i f f e r e n c e $  i n  o b s e r v e d  v a r i a n c e s  t o , " t r u e H  s t a b i l i t y  o r  r i s k  

h h a r a c t e r i s t  i c s  i P h e r e n t  t o  t h e  f a c t o r s  t h a t  a c c o k t  f o r  fundamenta l  

d i f f e r e n c e s  i n  an  economic s e n s e .  I n  o t h e r  w a r d s ,  t h e  p o r t i o n  o f  

t h c i r  d i f f e r e n c e s  a r i s i n g  from s t a t i s t i c a l  w h i t e  n o i s e  men t ioned  above  

 st be  q u i e t e d .  down ' b e f o r e  compar ing  v a r i a n c e s  and a n a l y z i n g  t h e i r  
rn ' . 

1 d i f f e r e n c e s  c a n  make s e n s e  i n  an  economic S e n s e  . 

1 I t  is b e c a u s e  o f  this r e a s o n  t h a t  Arrow ( 1 9 6 5 )  employed t h e  n o t i o n  o f  
a pure  u n c e r t a i n t y - i n c r e a s i n g  s p r e a d ,  r e p r e s e n t e d  by a  m u l t i p l i c a t i v e  
s h i f t  o f  a random v a r i a b l e ' s  d i s t r i b u t i o n  a b o u t  a n o n - n e g a t i v e  c e n t e r ,  
f o r  a n a l y z i n g  t h e  demand f o r  r i s k y  a s s e t s .  S e e  c h a p t e r  3. 



Second,  t h e  t r a d i t i o n a l  a p p r o a c h ' o f  r e p r e s e n t i n g  v a r i a n c e  as a 
d - -- 

q u a n t i t a t i v e  s u r r o g a t e  f o r  a  s t a b i l i t y  o r  r i s k  h d e x  g i v e s  - 

n o n s e n s i c a l  s t a t i s t i c a l  r e s u l t s  i.n e m p i r i c a l  a n a l y s e 6 .  This  is b e c p s e ,  

a s , e x p l a i n e d  above ,  a  d a t a  s e t  w i t h  l a r g e r  v a l u e s  t e n d s  t o  have  a  l a r g e r  

mean v a l u e  a s s o c i a t e d  w i t h - i t  +and a t  t h e  same time, a  l a r g e r  v a r i a n c e  ' 

t h a n  t h o s e  c a l c u l a t e d  ffom t h e  d a t a  sets w i t h  s m a l l e r  v a l u e s  o f  
- - 

-- - 

o b s e r v a t i o n s .  I n  o t h e r  words ,  v a r i a n c e  i n c r e a s e s  w i t h  mean v a l u e  o f  

r e t u r n s  s o  t h a t  they-become p o s i t i v e l y  c o r r e l a t e d  i n  t h e  t r a d i t i o n a l  

mean-variance t r a d e - o f f .  S i n c e  we know from e a r l i e r  c h a p t e f s  t h a t  
- 

d i r e c t  f o r e i g n  i n v e s t m e n t  r e s p o n d s  p o s i t i v e l y  t o  changes  i n  r a t e  o f "  

r e t u r n  i n t e r G t e m p o r a l l y  a s  well a s  i n t e r - s p a t i a l l y ,  t h i s  r e s u l t  combined 

w i t h  t h e  p o s i t i v e  c o r r e l a t i o n  between r a t e  o f  r e t u r n  and  v a r i a n c e  

i n  t u r n  i m p l i e s  t h a t  i n v e s t m e n t  would i n c r e a s e  when t h e r e  o c c u r  i n c r e m e n t s  . 

t o  i n s t a b i l i t y  a n d / o r  r i s k ,  r e p r e s e n t e d  by i n c r e a s e s  o f  v a r i a n c e  o f  

-- 

r e t u r n s ,  c k g a r d i e s s -  o f  whether  ex  a n t e  o r  ex  p o s t  d a t a  o n - r e t u r n s  a r e p  

u s e d .  ' C o n s e q u e n t l y ,  i f  we compared t h e  growth  r a t e  o t  d i r e c t '  
r 

fore ' ign i n v e s t m e n t  t o  t h e  p a t t e r n  o f  i n s t a b i l . i t y  o r  r i s k ,  a s  measured 

by v a r j i n c e ,  t h e n  we would f i n d , t h a t  t h e y  a r e  p o s i t i v e l y  c o r r e l a t e d ,  

c o n t r a r y  t o  l r~hat  we*l8lould e x p e c t  i r i t u i t i v e l y  from o u r  u n d e r s t a n d i n g  

o f  t h e  common n o t i o n  o f  i n s t a b i l i t y  o r  r i s k  a n d - t h e i r  e f f e c t s  on d i r e c t  
t 

f o r e i g n  i n v e s t m e n t .  For  example ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t  between 

mean r a t e s  of r e t u r n  from d i r e c t  fo re2qn  i n v e s t m e n t  i n  v a r i o u s  c o u n t r i e s  

and t h e i r  v a r i a n c e s  is a  p o ~ i t i v e  v a l u e  ( r = . 9 3 5 4 / 3 u t ' t h e  c o r r e l a t i o n  



- - -- - -- - - - - - - - -- - - 
- - 

a n d  v a r i a n c e  o f  r e t u r n s  from i n d i v i d u a l  c o u n t r i e s  i s  a l s o  a  p o s i t i v e  - .  
- - - - - -- 

v a i u e  ( r= .6666) .  The two f a c t s  t o g e t h e r  would imply  i n c o r r e c t l y  t h a t  

d i r e c t  f o r e i g n  i n v e s t m e n t  r e s p o n d s  p o s i t i v e l y  t o  i n c r e a s e s  o f  i n s t a b i l i t y  

o r  r i s k ,  r a t h e r  t k n  t o  t h e i r  d e c r e a s e s  a s  we migh t  e x p e c t .  No d o u b t ,  

t h i s  r e s u l t  is n o n s e n s i c a l ,  b u t  i t  n o n e t h e l e s s  s h o u l d  n o t  s u r p r i s e  u s  

s i n c e  we knew, a  p r i o r i ,  t h a t  f o r e i g n  i n v e s t m e n t - a n d  t h e  v a r i a n c e  
< 

/ 
o f  r e t u r n s  a re  bound t o  become p o s i t i v e l y . c o r r e l a t - ' e d  on p u r e l y  t h e ~ r e t i c ~ l -  - 

- - 

grounds  t o  t h e  e x t e n t  t h a t  mean r e t u r n s  and t h e i r  v a r i a n c e s  t e p d  t o  move 

t o g e t h e r  i n  t h e  same d i r e c t i o n  a s  a rgued  i n  t h e  p r e c e d i n g  p a r a g r a p h .  

O b v i o u s l y ,  t h i s  is a s e r i o u s  problem t h a t  r e q u i r e s  a c l o s e  r e e x a m i n e t i o n  
-. 

b e f o r e  t h e  c a l c u l a t e d  v a r i a n c e  f i g u r e s  c a n  be  employed a s  a q u a n t i t a t i v e '  
b 

r i s k  s u r r o g a t e  j n  e m p i r i c a l  anagyse?.  We w i l l  r e t u r n  t o  t h i s  d i s c u s s i o n  

,in t h e  n e x t  s e c t i o n .  I 

T h i r d ,  a t  a  more p r a c t i c a l  l eve+ the  problem h a s  t o  du  w i t h  

i n t e r p r e t i n g  t h e  q u a n t i t a t i v e  s u r r o g a t e ,  when i t  is r e p r e s e n t e d  

by c a l c u l a t e d  v a r i a n c e s  o f  r e t u r n s ,  t o  measure  t h e  e x t e n t  o f  i n s t a b i , l i t y  
# 

o r  r i s k  a s s o c i a t e d  w i t h  d i r e c t  f o r e i g n  i n v e s t m e n t .  T h i s  problem 

a r i s e s  b e c a u s e  t h e  t r a d i t i o n a l  -method o f  d e n o t i n g  v a r i a n c e  o r  any o f  

i t s  v a r i a n t  t o  i n d i c a t e  t h e  d e g r e e  o f  i n s t a b i l i t y  o r  r i s k  ' a t t a c h e s  a  

____y 
same v a l u e  and a same r a n k l n g  t o  a  s ample  d i s t r i b u t i o n  of random r e t u r n s  

From s p a r t i c u l a r  i n v e s t m e n t ,  which is  d e t e r m i n e d  i r r e s p e c t i v e  

o f  t h e  s a m e  d i s t r i b u k i o n ' s  r e l a t i v e  p o s i t i o n  i n  c o m p a r i s q  t o  the 

I 
t r u e  p o p u l a t i o n  d i s t r i b u t i o n  o f  a l l  r e t u r n s  from a l l  d i r e c t  f o r e i g n  

i n v e s t m e n t  ab road .  Thus, s o  l o n y  as two sample  d i s t r i b u t i o n s  o f  r e t u r n s  



from two d i - f f e r e n t  f o r e i g n  c o u n t r i e s  have  e q u a l  ~ ! a r i a n c e s ,  t h e y  - 

- - - - -  

a r e  c o n s i d e r e d  t o  be e q u a l l y  r i s k y .  T h i s  w i l l  b i  t h e  Case when we u s e  
- 4  

t h e  s i m p l e  v a r i a n c e  m e a s u r e s ,  even  though a  s ample  d a t a  se t  of' r e t u r n s  from 

a  p a r t i c u l a r  f o r e i g n ' c o u n t r y  might  b e  d i s t t i b u t e d  s t r i c t l y  i n ,  t h e  lower  
', 0 

h a l f  o f  t h e  e n i i r e  d i s t r i b u t i o n  o f  a l l  r e t u h s ,  w h i l e  t h e  sample  d a t a  

s e t  o f  r e t u r n s  f rom a n o t h e r  f o r e i g n  c o u n t r y  m i j h t  l i e  e n t i r e l y  i n  t h e  

uppe r  h a l f  o f  t h e  p o p u l a t i o n  d i s t r i b u t i o n  o f  a l l  r e t u r n s ,  s o  t h a t  t h e  

two nezn  v a l u e s  o b t a i n e d  from t h e  two s e p a r a t e  s e m p l e s  d i f f e r  s i g n i f i c a n t l y .  

'For example,  t h e  v a r i a n c e  c a l c u l a t e d  from r e t u r n s  e a r n e d  by IJ.,S.. 

i n v e s t m e n t  i n  Canada is  a p p r o x i m a t e l y  e q u a l  t o  t h z t  o f  r e t u r n s  r e a l i z e d  
--- - 
from U.S. i n v e s t m e n t '  i n  I r e l a n d  (V=3.22 from Canada and V=3.36 from 

< 

I r e l a n d ) .  Honever ,  t h e  r a t e  o f  r e t u r n  e ~ r n e d  from U.S. o p e r a t i o n s  

i n  Canada h a s  been  l o ~ ~ e r  t h a n  t h e  r a t e  o f  r e t u r n  e a r n e d  from U.S. 
f 

o p e r a t i o n s  i n  I r e l a n d  i n  e v e r y  y e a r  t o r  which d a t a  a r e  a v a i l a b l e .  

Moreover ,  t h e  h i g h e s t  r a t e  o f  r e t u r n  e a r n e d  by U.S. f i r m s t  Canadian  

c p e r a t i o n s  i n  t h e i r  b e s t  y e a r  (p* r: 1 3 . 8  i n  1979)  is i n  f a c t  s m a l l e r  
+ 

t h a n  t h e  l o w e s t  r a t e  o f  r e t u r n  e a r n e d  by I r i s h  o p e r a t i o n s  o f  U.S. 

s u b s i d i a r i e s  i n  t h e i r  w o r s t  y e a r  (p*, = 39.0 i n  1 9 8 0 ) -  As a  m a t t e r  o f  

f a c t ,  I r e l a n d  h a s  been  one  o f  t h e  most p r o f i t a b l e  and a t  t h e  same time, 

one  o f '  t h e  . l e a s t  r i s k y  p l a c e s  i n  t h e  wor ld  a s  f a r  a s  t h e  v a r i a n c e  of' 
+ 

e a r n i n g s  r e a l i z e d  on t h e  U.S. DFI is  c o n c e r n e d .  Fo r  t h i s  reason, i t  ' 

~ u o u l d  be  a b s u r d ,  i f  n o t  e r r o n e o u s ,  t o  a s s e r t  on t h e  b a s i s  o f  t h e  

, t r a d i t i o n a l  v a r i a n c e  c r i t e r i o n  a l o n e  t h a t  d i r e c t  f o r e i g n  i n v e s t m e n t  

i n  Canada and  I r e l a n d  a r e  e q u a l l y  r i s k y ,  j u s t  b e c a u s e  t h e i r  r e s p e c t i v e  

v a r i a n c e s  c a l c u l a t e d  happen t o  be  t h e  same. Yet, when we u s e  t h e  t r a d i -  



t i o n a l  app roach  

v a r i a n c e s ,  t h i s  
- 

o f  q u a n t i f y i n g  r i s k  s t r i c t l y  i n  t e r m s  of -  t h e  calc&aked- - 

, - 
is what  w e  a r e l e d  t o  b e l i e v e .  

- - - >  

I n  r e c o g n i t i o n  o f  t h e  i nadaquacy  a s s o c i a t e d ~ w i t h  u s i n g  v a r i a n c e s  

a s  t h e  q u a n t i t a t i v e  s u r r o g a t e  f o r  r i s k ,  t h e r e f o r e , , M a r k o w i t z  r e f o r m u l a t e d  

i t  u s i n g  o n l y  d i s a p p o i n t i n g  outcomes  i n  t h e  l e f t  t a i l  o f  a  p r o b a b i l i t y  

d i s L r i b u t i o n  o f  r e t u r n s  i n  o r d e r  t o  form a  q u a n t i t a t i v e  r i s k  s u r r o g a t e  

which h e  c a l l e d  t h e  s e m j v a r i a n c e .  S i n c e  t h e  s e m i v a r i a n c e  i-s c a l c u l a t e d  I 

o n l y  w i t h  d i s a p p o i n t i n g 1  y l o w  r e t u r n s ,  w h i l e  i g n o r i n g .  h i g h  ~ e t u r n s ,  

i t  c o u l d  be  i n t e r p r e t e d  a s  a  measure  o f  r i s k ,  r e f l e c t i n g  unexpec t ed  
h - 

f i n a n c i a l  l o s s e s  f o r  a  f i r m  u n d e r t a k i n g  r i s k y  f o r e i g n  v e n t u r e s  i n  an  

u n c e r t a i n  However, a moment 's  r e f l e c t i o n  w i l l  r e v e a l  t h a t  

th'e s e m i v a r i a n c e  c r i t e r i o n  f o r  q u a n t t i f y i n g  and compar ing  r i s k s  still  

s u f f e r s  from t h e  a fo re -men t ioned  t h r e e  problems we e n c o u n t e r e d  

i n  c o n j u n c t i o n  w i t h  u s i n g  t h e  s econd  momefit a s  a  r i s k  s u r r o g a t e .  Moreover ,  
-- 

t h e  s e m i v a r i a n c e  i s  a n  i n e f f i c i e n t  s t a t i s t i c  f o r  m e a s u r i n g  r i s k ,  t o  t h e  

e x t e n t  t h a t  i t ' n o w  w a s t e s  in formal t ion  a v a i l a b l e  from t h e  r i q h t  t a i l  o f  t h e  

p r o b a b i l i t y  d i s t r i b u t i o n  o f  random r e t u r n s ,  T h i s  d i s c u s s i o n  c o n c e r n i n g  

t h e  s e m i v a r i a n c e  a s  a  p o s s i b l e  measure  o f  r i s k  w i l l  n o t  b e  c a r r i e d  
-a& 

f u r t h e r  s i n c e  i t  is c l e a r  t h a t  t h e  s econd  moment o r  any o f  - 
I 

. #  
i ts  v a r i a n t ,  i n c l u d i n g . t h e  s e rn ivd r i ance ,  s h o u l d  be  l e f t  a l o n e  t o  T e a s u r e  

o n l y  t h e  e x t e n t  o f  d i s p e r s i o n  o r  v a r i a b i l i t y  o f  a  random v a r i a b l e  a b o u t  

t h e  mean o v e r  i ts e n t i r e  p r o b a b i l i t y  d i s t r i b u t i o n ,  which i t  was o r i g i n a l l y  

~rtt-erided t o  measure .  N e v e r t h e l e s s ,  t h e  l i n e  o f  a rgument  e n u n c i a t e d  i n  

this s e c t i o n  behoves  u s  t o  a d o p t  some o t h e r  m e a s u r e - t h a t  Is b e t t e r  s u i t e d  

t o  c a p t u r e  t h e  n o t i o n  o f  r i s k .  



i n  orcikr t o  f o r n i u l a t e  t h e  c o n c e p t  o f  a  q u a n t i t a t i v e  r i s k  s u r r o g a t e  i n  
- - -- 

t h e  c o n t e x t  o f  d i r e c t  f o r e i g n  i n v e s t m e n t ,  however,  we need a  s p e c i f i c  model 
t 

unde r  u n c e r t a i n t y ,  f o r m u l a t e d  i n  t e r m s  o f  p o r t f o l i o s  o f  p roduct ioc l  f a c i l i t i e s ;  

f o r  much o f  t h e  a t t r a c t i o n  o f  f o r e i g n  i n v e s t m e n t  comes from t h e  f a c t  t h a t  
, . ' .  

i t s  e a r n i n g s  a r e  l e s s  t h a n  p e r f e c t l y  c o r r e l a t e d  w i t h  d o m e s t i c  e a r n i n g s .  

T h i s  i n  t u r n  r e q u i r e s  t h a t  s t o c h a s t i c  exchange  r a t e  f l u c t u a t i o n s  be  

e x p l i c i t l y  i n c o r p o r a t e d  i n t o  s u c h  a  s t o c h a s t i c  model ,  f o r  i t  w i l l  be 

d e m o n s t r a t e d  e m p i r i c a l l y . a s  well a s  t h e o r e t i c a l l y .  i n  t h e  f o l l o w i n g  c h a p t e r s  

'f t h a t  exchange  r a t e  f l u c t u a t i o n s  p l a y  t h e  key r o l e  i n  f o r e i g n  r e t u r n  

k p e r f o r m a n c e ,  and t h a t  f o r e i g n  earn'incj v a r i a t i o n s  a r e  e x p l a i n e d ,  f a r  

I 
z: t h e  most p a r t ,  by exchange  r a t e  v a r i a t i o n s .  However, t h e s e  t a s k s  w i l l  

t a k e  u s  f a r  beyo'nd t h e  s c o p e  o f  o u r  d i s c u s s i o n s  i n t e n d e d  f o r  t h i s  c h a p t e r ,  

and t h e r e f o r e  will b e  , t a k e n  up i n  l a t e r  c h a p t e r s  f o r  t h o r o i q h  t r e a t m e n t .  
- 

I n  t h e  meant ime,  t h e r e  e x i s t s  a  l e g i t i m a t e  s e n s e  i n  which v a r i a n c e  o f  

e a r n i n g s  c a n  be  . r e p r e s e n t e d  a s  a  q u a n t i t a t i u e  s u r r o g a t e  f m  s t a k d i t y .  -- 

Aside  from t h e  exchange  r a t e  e f f e c t  on c a l c u l a t e d  v a r i a n c e s  o f  f o r e i q n  . 
-'-La-- 

1 

e a r f l i n g s ,  we must s t i l l  c o n t e n d  w i t h  t h e  problem a r i s i n g  from s t a t i s -  

t i c a l  w h i t e  n o j s e  we p o i n t e d  o u t  i n  o u r  f i r s t  c r i t i c i s m  b e f o r e  we c a n  
C 

s a f e l y  e m p l o y . t h e  v a r i a n c e  measu re s  a s  o u r  i n s t a b i l i t y  s u r r o q a t e .  Th i s  

is t h e  t o p i c  we p r o c e e d  t o  f o l l o w  up i n  t h e  n e x t  s e c t i o r , .  



- -  - - +  - -- - - - ---- - - 

1U-3. Quznt j  t a t i v e  S t a b i l i t y  S u r r o g a t e  &def ined  

Before  we can u s e  t h e  s i m p l e  v a r i a n c e  measure a s  a  q u a n t i t a t i v e  

s u r r o g a t e  t o  r e p r e s e n t  s t a b i l i t y  o r  i n s t a b i l i t y  of  r e t u r n s ,  t h s  f i r s t  
* - 3  

two problems d i s c u s s e d  i~ t h e  p reced ing  s e c t i o n  still. muSt be  d e a l t  wi th .  

This  can  be  a&omplished by c a l c u l a t i n g  t h e  s o - c a l l e d  mean-preserving 
I 

v a r i a n c e  by c e n t e r i n q  a l l  sample d i s t r i b u t i o n s  a t  a  common r e f e r e n c e  
, /- 

p o i n t  i n  o r d e r  t o  t a k e  o u t  s c a l e  e f f e c t s  from v a r i o u s  sample d a t a  

1 sets, and hence fFom t h e i r  c a l c u l d t e d  mean v a l u e s  and v a r i a n c e s  . 
The mean-preserving v a r i a n c e s ,  denoted  by t h e  symbol V ' ,  a r e  c a l c u l a t e d  

4 

by f i r s t ,  d i v i d i n g  each o b s e r v a t i o n  o f  a  g iven  d a t a  s e t  by a  c o n s t a n t  

s c a l e  f a c t o r  k ,  which is t h e  mean v a l u e  of  t h e  d a t a ' s e t  d i v i d e d  by a  

p a r t i c u l a r  r e f e r e n c e  v a l u e  s e l e c t e d  fo r  c e n t e r i n 9  a l l  sample d i s t r i b u t i o n s ,  

and t h e n b y  t ~ k i n g  t h e  v a r i a n c e  o f  t h e  s c a l e - a d j u s t e d  o b s e r ~ a t i o n s  o f  

t h e  d a t a  s e t  around t h e  common. r e f e r e n c e  p o i n t ,  v ~ h i c h  ue d e n o t e  by t h e  -- 
- 

symbol (I,. In o t h e r  word?, we d e f i n e  t h e  mean-prese rv ing  v a r i a n c e  V '  

wi th  r e s p e c t  t o  t h e  common r e f e r e n c e  p o i n t  po t o  be  a s  f o l l o w s :  

1 - > 

V '  = . . ( p i i k  - p o )  
t= l  

'l See Arrow ( l 9 6 5 ) ,  page 106 for  a  t h e o r e t i c a l  d i s c u s s i o n  o f  a  p b r e  
i n c r e a s e , i n  u n c e r t a i n t y .  See a l s o  ~ a n d m o  (1971)  f o r  its a p p l i c a t i o n  
i n  s t o c h a s t i c  models.  



8 
\ 

- - \ 
F o r  example ,  i f h e  o b s e r v e  a d a t a  set  X = (1,2,3) m&br hp 

set  Y = ( 2 , 4 , 6 ) ,  . then  t h e  v a r i a n c e  i n c r e a s e s  f rom V = L t o  V = 4-, X - Y 
j u s t  b e c a u s e  t h e  o b s e r v a f i o n s  i n  Y a c e  i n c r e a s e d  from t h e  d a t a  set 

X by a  c o n s t a n t  s c a l e  f a c t o r  b f  2 .  Taking t h e  s c a l e  f a c t o r  o u t  o f  t h e  

d a t a  set Y ,  however ,  wouid p r e s e r v e  t h e  i n i t i a l  mean v a l u e  a t  2 .and . - 
. l e a v e  t h e  meap-p re se rv ing  v a r i a n c e  unchanged tram t h e  i p i t i a l  v a l u e  

- 
o f  1. On t h e  o t h e r  hand ,  s u p p o s e  t h a t  ~ 9 e  have  two d a t a  sets, 

X = ( 1 , 2 , > )  and Y = ( 3 , 4 , 5 ) .  I n i t i a l l y ,  t h e  se t  X h a s  LG = 2 a n d '  4 

V = 1, w h i l e  t h e  se t  Y h a s  ;' = 4 and V = 1, s o  t h a t  t h e y  would 
X Y Y 

have  been  c o n s i d e r e d  e q u a l l y  u n s t a b l e  o r  r i s k y ,  i . e . ,  V = V 
s 

X Y '  
* 

a c c o r d i n g  t o  t h e  t r z d i t i o n a l  v a r i a n c e  c r i t e r i o n .  However, t a k i n g  

t h e  s c a l e .  f a c t o r  k = i*jP, = 2  w i t h  p, = i" o u t  o f  t h e  dat.a s e t  Y 
Y X 

would i n d i c a t e  t h a t  t h e  se ,an-preserv ing  v a r i a n c e  d e c r e a s e s  from t h e  

7 2 
i n i t i a l  v a l u e  o f  V I 1 t o  V '  = 1 / 4 ,  t h a t  is,  V '  = V,,/k , ~ r i c l  t h e  two. 

Y Y Y 

s ample  mean v a l u e s  a r e  p r 6 s e r i e d  a t  2 ,  t h a t  is, 6; = sy = 2. I he 

above  examples  make i t  c l e a r  t h a t  t h e  mean-p re se rv ing  v a r i a n c e s  a r e  what 

we must work w i t h  i n  o r d e r  t o  q u a n t i f y  p r o p e r l y  s t a b i l i t y  l e v e l s  o f  

random r e t u r n s .  T h i s  is  b e c a u s e  s i m p l e  v a r i a n c e  measu re s  a r e  n o t  indepen-  
-- 

d e n t  o f  t h e i r  r e s p e c t i v e  means o f  i n d i v i d u a l  s a m p l e s ,  hence  e n g e n d e r i n g  - 

t h e  s t a t i s t i c a l  w h i t e  n o i s e  ment ioned  i n  t h e  p r e c d i n q  s e c t i o n .  

F o l l o w i n g  t h e  p r o c e d u r e  s u g g e s t e d  above  i n  o r d e r  t o  o b t a i n  a  p r o p e r  
- -- 

s u r r o g a t e  measure  r e p r e s e n t i n g  t h e  s t a b i l i t y  o f  r e t u r n s ,  we c a l c u l a t e d  

t h e  mean-p re se rv ing  v a r i a n c e s  w i t h  r e s p e c t  t o  a  c o n s t a n t  r e f e r e n c e  

p o i n t  r e p r e s e n t e d  by t h e  U.S. mean r a t e  o f  r e t u r n  from Table ( l V . l ) . +  



The r e l e v a n t  r f su l t s  f o l l o w i n g  t h e  r e c ~ l c u l a t i o n  a r e  repo/tdd i n  Table  % 

b - - - - - -- -- - - 

V . .  To s e e  i f . t h e r e  a r e  any s i g r ~ i f i c a n t  d i f f e ~ e n c e s  i n  t h e  r e c a l -  

c u l a t e d  s t a b i l i t y  p a t t e r n s ,  e d ; ~ z t c 3  f o r  t h e  common r e f e r e n c e  p o i n t ,  o f  

'. 
U.S. domest ic  r e t u r n s  a% f o r e i g n  r e t u r n s ,  w e  t e s t e d  a g a i n  t h e  f i r s t  

a - 
' h y p o t h e s i s  H 1  o f  s e c t i o n  (IV-1) us ing  mean-preserving v a r i a n c e s .  

- 
% - 

In conseqilence o f  t a k i n g  t h e  mean-preserving t r a n s f o ~ m a t i o n  o f  t h e  
i 

b. d a t a  provided i n  Table ( I V . 2 ) ,  we can n o t i c e + t h r e e  t h i n g s  r i g h t  away - 
\ 

abou t  t h e  s t a t i s t i c a l  resJlts r e p o r t e d  i n  ~ a d l e  I .  3 : F i r s t ,  t h e m e a n -  . 
- 

p r e s e r v i n g  v a r i a n c e  o f  o v e r a l l  f o r e i g n  r e t u r n  is reduced t o  on ly  

9 . 6 7 ,  a s  compared t o  t h e  i n i t i a l  v a l u e  of  .14.99 b e f o r e  t h e  t r a n s f o r m a t i o n ,  
I 

r e p r e s e n t i n g  a 35 Z r e d u c t i o n  i n  t h e  measure of instability. ' . 
\ 

A s  a r e s u l t ,  we can no l o n g e r  r e j e c t  a t  t h e  5!% l e v e l  o f  s t a t i s t i c a l  

3 significance t h a t  U.S. domest ic  r e t u r n s  and f o r e i g n  r e t u r n s  a r e  

4 -- A -- 

t h e  same mith r e s p e c t  t o  t h e  s t a b i l i t y  c h a r a c t e r i s t i c s  o f  t h e i r  e a r n i n g s  

p a t  t e r n  ( i f  t h e  mean-preserving v a r i a n c e  is employed a s  o u r  q u a n t i t a t i v e  

p ' 
s u r r o g a t e  r e p r e s e n t i n q  t h e  d e g r e e s  o f  i n s t a b i l i t y  i n  t h e  e a r n i n g s  p a t t e r n . ) -  

Iha t is ,  s t a t i s t i c a l l y  speak ing ,  we cannot  'conclude t h a t  r e t ' u r n s  f r o 6  

lJ.S., d i r e c t  f o r e i g n  inves tment  abroad a r e  s i g n i f i c a n t l y  more u n s t a b l e  

t h a n  t h o s e  o f  U,S. domt s t i c  inves tmen t .  1  th remains  t u r e ,  however, t h a t  

t h e  c a l c u l a t e d ,  v a r i a n c e  from t h e  fo re ign*  r e t u r n s  is s t i l l  h i g h e r  i h  cornpa- 
S 

- 

risen t o  t h e  v a r i a n c e  o f  t h e  U.S. domest ic  r e t u r n s ,  even a f t e r  hav ing  t a k e n  

c= t h e  mean-preserving t r a n s f o r m a t i o n  o f  t h e  f o r e i g n  r e t u r n s  i n i t i a l 1 9  obse r -  

ved. ~ e r ? o n d l ~ ,  t h e  a d j u s t e d  v a r i a n c e  o f  f o r e i g n  r u t u r h s ,  i n  t h e  c a s e  

o f  d i r e c t  f o r e i g n  inues tmec t  i n  developed c o u n t r i e s ,  however, h a s . i n c r e a s :  

ed  from t h e  i n i t i a l  v a l u e  o f  12 .72  f o r  i ts  simple v a r i a n c e  measure,  i .e . ,  k 



u n a d j u s t e d  f o r  t h e  common r e f e r e n c e  p o i n t ,  t o  13 .4  f o r  t h e  mean.-preseruinq,  . 
v a r i a n c e .  T h e r e f o r e ,  w e  c a n  r e j e c t ,  a s  b e f o r e ,  t h e  n u l l  h y p o t h e s i s  o f  

no d i f f e r e n c e  i n  t h e  i n s t a b i l i t y  o f  t h e  r e t u r n s  between t h e  U.S. d o m e s t i c  

i n v e s t m e n t  and f o r e i g n  i n v e s t m e n t  i n  t h e  deve loped  r e g i o n  o f  the wor,ld,  

i n  f a v o r  o f  .. accep t i . ng  t h e  a l t e r n a t i v e  rhypo thes i . s  t -ha t  t h e  e a r n i n i s  f 
, @  

perforrilance o f  U.S. d i r e c , t  f o r e i g n  i rwes t rnent  is indeed  more u n s t a b l e  as, 

compared t o  i t s  d o m e s t i c  c d u n t e r p a r t .  T h i r d l y ,  i n  t h e  case o f '  f -o re iqn  - -  

r e t u r n s  r e a l i z e d  from U.5.  f o r e i g n  k v e  tment  i n  d e v e l o p i n g -  cdunr  2 -- -- 

t r i e s ,  on t h e  o t h e r  hand ,  the.  c a l c u l a t e d  v a l u e  f o r  t h e  q u a n t i t a t i , v e  

a i n s t a b i l i t y  s u r r o g a t e  h a s  d e c r e a s e d  d ~ a m a t i c a l l y  , f o l l o w i n g  t'he t rans-  ' I  

f o r m a t i o n  o f  t h e  f o r e i g n  r e t u r n s  o b s e r v e d ,  from i t s  l n i t l a l  v a l i p  o f  i 

106.56 do~,vn t o  o n l y  1 7 . 8 6 .  But ' i t  r ema ins  s t i l l  f a r  above t h e  v a r i a n c k  
, 

o f  U.S. d o m e s t i c  r e t u r n s  s o  t h a t  t h e  n u l l  h y p o t h e s l s  of r1c.l 'dif  f r r ~ r r c ~ ;  . , , 

i n  t h ?  i n s t a b i l i t y  m e a s u r e s  b e t ~ i ~ p e n  t h e  I1.S. d o m e s t i c  i r n ~ e s t m e n t  

p e r f o r m a n c e  and t h e  foreign i n c e s t m e n t  pe r fo rmance  case  n l ~ r s  t ~ I P  

r e j 6 c t c d .  C o n s e q u e n t l y .  Ive a c c e p t  t h e  h y p o t h e s l s  t h a t  f o r e l q r ~  r.plur.rl~;* 

from t h e  developing countries t e n d  t0 be  more u n s t a b l e  t h a n  

d o m e s t i c  r e t u r n s ,  a l b e i t  n o t  n e a r l y  a s  u n s t a b l e  a s  t h e  s i m p l ~  : 
1 

' v a r i a n c e  app roach  t o  q u a n t i f y i n g  t h e  i n s t a b i l l  t y  s u r r o q a t e  MJU i d  h;lvr? 

u s  t o  b e l i e v e .  

Our n e x t  objective IS t o  f o r m u l a t e  t h e  c o n c e p t  of r l s k  i r r  t h o  crrrl text 

o f  d i r e c t  f o r e i g n  i n v e s t m e n t .  To t h e  ' e x t e n t  t h a t .  d i r e c t  f o r e i g r ~  i n v e s t  - 

# ment i n v o l v e s  p r o d u c t i o n  a c t i v i t i e s ,  h o h e v e r ,  we m i l l  r e q i ~ i r e  a  rnorJcl o f  

p r o d u c t i o n  unde r  u n c e r t a i n t y  . F-u r the rmoye ,  we w i l l  need t o  i r ~ c o r p o r a t , ~  

e i p l  ~ c i  t l v  s t o c h a s t i c  exchang  r a t e  f l u c t u a t l o 9  l n t o  s u c h  a model.  Tor L 
t h e s e  p u r p o s e s ,  we 11 t u r n  t o  n e x t  c h a p t e r .  
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L 

tl-1. F actor-Prlce-Equalization and  Role  o f  Risk  i n  F o r e i g n  I n v e s t m e n t  

3 

I 

In o u r  d i s c u s s i o n  o f  d i r e c t  f o r e i g n  i n v e s t m e n t  s o  f a r ,  we have  not. 

e x p l i c i t l y  i n c o r p o c a t e d  i n t o  o u r  a n a l y s i s  e i t h e r  t h e  r i s k  a s s o c i a t e d  

b 
3 

w i t h  d l r e c t  f o r e i g n  ves tmen t  o r  r i s k - a v e r s i o n  i n  t h e  d e c i s i o n  %! 
m a k e r ' s  u t i l i t y  f u n c t i o n  f a c i n g  t h e  pr 'ospect  o f  u n c e r t a i n  r a t e s  o f  = 

- P 
r e t u r n  o n -  t h e i r  d i r e c t  f o r e i g n  i n v e s t m e n t  ,ff h u s ,  unde r  t h e  assumpt ' ion 

; ,' 
: 

, t h a t  i n t e r n a t i o n a l  i n v e s  t o r s  a r e .  concd rqed  a b o u t  maximiz ing  t h e  
L 

r a t e  o f  r e t u r n  on t h e i r  i n v e s t m e n t , '  t h e  d e c i s i o n  t o  i n v e s t  a b r o a d  was' 
- .  

\ 
r e l a t i v e l y  ~ t ~ r a i g h t f o r w a r d :  a  U.S: f i r m  i n v e s t s  i n  Sou th  Korea i f  

. .  / 
* r 

'4 

'i d i r e c t  k r e i g n  i n v e s t m e n t  y i e l d s  a  h i g h e r  e x p e c t e d  r a t e  o f '  ~ e t u r n  
/ 

a f t e r  a d j u s t i n g  fo,r t e c h n o l o g i c a l  changes  and  e x p e c t e d  f o r w a r d  exchange  

r a t e  changes .  I n  t h e  t r a d i t i o n a l  e x p l a n a t i o n  b f  t h e  Heckscher -Ohl in  

model ,  t h e  c a u s e s  o f  t h e s e  d i f f e r e n c e s  i n  r a t e s  o f  r e t a r n  were c o n s i d e r e d  

t o  a r i s e  from d i f f e r e n c e s  i n  r e l a t i v e  f a c t o r  endowments-and f a c t o r  

. . 
e s . .  ,, . *$ ' t *  

*In .  t h e  . p r e sence  : o f  impediments  t o  i n t e r n a t i o n a l  . 
" d  O . %  

b e  " ..; L o  0 0 
/ 

a' '1' 
o r  f a c t o r s  . Under t h e  f u r t h e r  a s s u m p t i o n  o f  

- 
p e r f e c t  m o b i l i t y  o f  c a p l t a l  t h r o u g h  t h e  a d j u s t m e n t  p r o c e s s  o f  d i r e c t  

f o r e l q n  I n v e s t m e n t  d i s c u s s e d  i n  p r e c e d i n g  c h a p t e r s ,  t h e  t r a d i t i o n a l  

t h e o r y  o f  m o t i v e s  beh ind  d i r e c t  f o r e i g n  i n v e s t m e n t  t h u s  c o u l d  e x p l a i n  - 
% 2 

:shy ~ n b e r n a t l o n a l  f l r m s  make d i r e c t  f o r e i g n  i n " e s t m e n t  i n  h o s t  c o u n t r i e s  . 

b See  J o n e s  (1956) . ,  
2 See Mundell  ( 1 9 5 7 ) ,  
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Extending t h i s  J i n e  of r e a s o n i n g  i n  ' a  w n - s t o c h a s t i c  f r a m e w ~ r & ~  1 

#+% . X 
Mundell (1957) s u g g e s t e d  t h e  h y p @ e ~ i s  t h a t  " I t  1s e q u a l l y  t rue t h a t  

6 r c 

-, *-' 
p e r f e c t  m o b i l i t y  o f  f a c t o r s  r e s u l t s  i n  f a c t o r - p r i c e  e q u a l i z a t i o f l  and,  

even when commodity hovements canno t  t a k e  p l a c e ,  ,in a  tendency toward 
/ 

/ commodity-price e q u a l i z a t i o n . "  However, t h i s  h ~ J d s  und6r ;a  s e t  of , 0 

2 

.a s t r i n g e n t  a s sumpt ions ,  a p p l i c a b l e  t o  t h e  c a s e  o f  c e r t a i n t y  si tuRt&3ng 
- 4.. 

& 

_, "only ,  and a  s t ra igh t fornra rd ' ex tens ion  o f  t h e  F a c t o r  P r l c e  ~ ~ & l i i & i ' o n  
* "  L 3  .. 

Theorem t o  t h e  c a s e  of d i r e c t  f o r e i g n  inves tmqnt  under u n c e r t a l  

no t  p o s s i b l e .  Even ~ f  ~ n t e r n a t i o n a l - f l o w  of c a p l t a l  were p 

mobl le ,  t h e  p r e s e n c e  o f  u n c e r t a i n t y  i n v a r i a b l y  r e s u l t s  i n  un 
. - 

f a c t o r - p r i c e s  i n t e r n a t i o n a l l y ;  i n c l u d i n g  re tu rn ;  t o  c a p i t a l  , .h'@$&i$~ ,@ . 9. $f 

of  g r e a t e r  r i s k s '  i n t r i n s i c  i n  f o r e i g n  inves tment- re1  a t o d  a c t  1 v I t i p s .  
I 

> 

Typically, international i n v e s t o r s  must Face many t y p e s  of ria ~ k ~ *  t , - - i r ~ k  
B 

#'* 

c o n n e c t i o n  wi th  t h e i r  f o r e l g n  1nve.stment . P r o f 1  ts f rom fzrePqn ~ n v e s r  

rnent may d e c l i n e  because  o f  c y c l l c ' a l  econornlc disturbances, poor mariage- 
+ '  

ment, gouernrnent r e g u l a t i o n s ,  and s o  f o r t h .  Such changes I n  profits 

a r e  u l t i m a t e l y  r e f l e c t e d  i n  lower r e t u r n s  ea rned  from fo re ig r ,  inves tment  

and  reduced c a p i t a 1  v a l u e  o f , t h e i r  f o r e i g n  a s s e t s .  In t h e  extreme,  

e l e r y  i n t e r n a t i o n a l  i n v e s t o r  f a c e s  t h e  r i sk  t h a t  an  investrrlrnt abroad 

hay become worth n e x t  t o  n o t h i n g  a s  a  r e s u l L  o f  bankrup tcy ,  war, o r  

o u t r i g h t  c o n f i s c a t i o n  by h o s t i l e  h o s t  governments. To confourrd t,he 

m a t t e r ,  many d e ~  e l o p i n g  c o u n t ~ i e s  l a c k ,  i n  many i r ~ s t a n c e s ,  v ~ l ~ a t  most 

developed c o u n t r i e s  r e g a r d  a s  b a s i c  comrnerclal laws t h a t  govern domestlc 

arid i n t e r n a t i o n a l  b u s i n e s s . , i n c l u d i n g  d i r e c t  f o r e i g n  i n v s s t n t m t .  I t  is' 
3 - 

T o t  unusual  t o  f i n d  many i n t e r n a t i d n a l  f i r m s  o p e r a t i n g  under poor ly  deve- 
). 

l oped  b o d i e s  o f  l a b o r  lai.1, p a t e n t  1aw;joint-venture law, e t c .  

idhen they do  ex is t .  o f t e n  t h e r e  a r e , n o  r e g u l a t i o n s  implementing them. , 

. . 



. -.Plany fore'ign c o r p o r a t i o n s  i n v e s t i n g  i n  South  Korea, f o r  example, 
a 
% 

- -- - - - - - 

/ lave complained t h a t  they  have been s u b j e c t e d  t o  newg/nd c o n f l i c t i n g  

3 i n t e r p r e t a t i o n s  r e g a r d f n g  t h e s e  laws by l o c a l  a u t h o r i t i e s  . This wchld 

make many f o r e i g n  f i r m s  h e s i t a n t  t o  i n v e s t  f o r  -a  long-term commitment 
/ 

i n  deve lop ing  c o u n t r i e s  even i f  t h e r e  e x i s t s  a p o t e n t i a l  f o r  l a r g e  

p r o f i t s  from such i n v e s t m e n t s .  Under t h e s e  c i r c u m s t a n c e s ,  fore ign.  
, .. - 

- inves tment  i n , d e v e l o p i n g  c o u n t r i e  may i n v o l v e  t o  a  l a r g e  e x t e n t  an  C 
? 

a c t  o f  f a i t h ,  o t h e r  t h a n  p u r e l y  ecsonomic d e c i s i o n .  I n  t h e  c a s e  of  
A 

. f o r e i g n  inves tment  i n  deve lop ing  c o u n t r i e s ,  man'; o f  t h e s e  r i s k s  . 
I 

a r e  ' b o w 8  t o  become e x a c e r b a t e d  and magnif ied  .due t o  p o o r l y  deveroped I 

market ,  i nadequa te  l e g a l  s t r u c t u r e ,  e x t e n s i v e  involvement o f  h o s t  

gdvernment, p o l i t i c a l  i n s t a b i l i t y ,  and f l u c t u a t i o n s *  i n  f o r e i g n  exchange 

k 
ra tes .  These c o n s i d e r a t i o n s  r a t i o n a l i z e  t h e  argument t h a t  i n t t e r t i a t $ g ~ a &  . . -  

" tk . 4$&$;.? ,.O:-. ; 
i n v e s t o r s  r e q u i r e  a h i g h e r  r a t e  o f  r e t u r n  from d i r e c t  f o r e i g n  investrrient , e . - -.a 

,, .: - . % - v .  . -  
. . 

t h a n  they ~vould  from a  comparable d o m e s t i c  i n v e s t m e n t ,  e a r n i n g  a  h i g h e r '  
- 

r e t u r n  than  e i t h e r  counterparts i n  t h e i r  domes t i c  market  ar l a c e ,  
I 

- - 
1 

cornpe t l to r s  i n  t h e  f o r e i g n  r n a ~ k e t .  I n  consequence,  i t  is h i  h l y  u n l i & l y  P 
\ I 

t h a t  i n t e r n a t i o n a l  m o b i l i t y  o f  f a c t o r s .  even when they  a r e  b e r f e c t l y  

\ r e s u l t s  i n  i n t e r n a t i o n a l l y  e q u a l i z e d  r e t u r n s  t o  f a c t o r s  o f  p r o d u c t i o n s ,  .,, 
~ n c l u d i n g ,  i n  p a r t i c u l a r ,  i n t e r n a t i o n a l l y  e q u a l i z e d  r e t u r n s  t o  c a p i t a l .  

r -  

To t h e  e x t e n t  t h a t  f o r e i g n  p roduc t ion  c o s t s  a r e  lower ,  o r  t h a t  

t h e  i m p l i c i t  r e n t s  i n t e r n a l i z e d  from t h e  u s e  o f  t r a d e  marks,  s u p e r i o r  

t - e c h n i c a l  knm-hum, and the 1 ike m a n i f e s t  themse lves  - in  a h i g h e r r  - 

expec ted  r a t e  o f  r e t u r n  vrhizh can be earned* from f o r e i g n  i n v e s t m e n t ,  
4 

we can reasonab ly  e x p e c t  t h e  f o r e i g n  r a t e  o f  q t u r n  t o  be g e n e r a l l y  

E l i m i n a t i o n  o f  t h i s  ty& o f  r i s k  caused  b y ' s p o r a t i c  p o l i c y  s h i f t s  o f  
an LDC woul& l i k e l y  r e s u l t  i n  a t t r a c t i n g  more DFI  t h a n  a c t u a l l y  
observed i n  man) i n s t a n c e s  by enhancing s t a b l e  envi ronment  f o r  DFI.  . 
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d - - 
pppp 

h i g h e r l t h a n  t h e  d o m e s t i c  r a t e .  But even  i f  t h e s e  i m p l i c i t  ren ts  

a r e  p r o p e r l y  i n c l u d e d  as a  p a r t  o f  p r o d u c t i o n  c o s t s  r e f l e c t i n g  t h e i r  

s e r v i c e  c h a r g e s ,  and  e v e n  a f t e r  t h e  r e n t s  a r e  e v e n t u a l l y  cdmpeted 
- 

d 

away, we ~ o u l d  s t i l l  e x p e c t  r a t e s  o f  r e t u r n  e a r n e d  from f o r e i g n  - -/ 
i n v e s t m e n t s  t o  be  h i g h e r  a s  l onq  e s  t h e r e  remain  h i ~ h r r  l e v e l s  o f  r i s k s  

r e l a t e d  t o  t h e  f o r e i g n  o p e r a t i o n s ,  and i n v e s t o r s  r e v e a l  r i s k - e v e r s i o n  

i n  t h e i r  u t i l i t y  f u n c t i o n .  Fo r  t h e s e  r e a s o n s ,  n e i t h e r  t h e  P a r e t i a n  

e f f i c i e n c y  r e s u l t s  o f  t h e  Heckscher-Ohlin model r e g a r d i n g  

U 

i n t e r n a t i o n a l l y  e q u a l i z e d - m a r g i n a l  p r o d u c t s  o f  c a p i t a l  n o r  t h e  

Munde l l i an  a rgument  For f a c t o r - p r i c e  e q u a l i z a t i o r l  t h r o u q h  p e r f e c t .  
L 

m o b i l i t y  o f  c a p i t a l  c a n  b e  assumed t o  h o l d  f o r  a f l r m  o p e r a t i n g  i n  

u n c e r t a i n  f o r e i g n  m a r k e t s .  I n s t e a d ,  one  would e x p e c t  t h a t  i n t e r r ~ a t l o n a l  

i n v e s t o r s  do r e q u i r e ,  a  p r i o r i ,  a  h i g h e r  e x p e c t e d  r e t u r n  on a  d i r e c t  

f o r e j g n  i n v e s t m e n t  p r o j e c t  t h a n  t h e y  would on a  comparab le  d o m e s t i c  
, 

- i nves t i t i en t ,  and  t h a t  o n  t h e  a v e r a g e ,  t h e y  do e a r n  a h i g h e r  - r a t e  o f  
II - 

r e t u r n  on c a p i t a l  i n v e s t e d  i n  t h e  h o s t  c o u n t r y  t h a n  on t h e l r  domest lr 

4 
c a p i t a l  o r  what  t h e i r  l o c a l  c o m p e t i t o r s  i n  t h e  h o s t  c o u n t r y  c o u l d  o b t a i n  . 
Thus. w h i l e  i t  may be  p o s s i b l e  i n  a t h e h r e t i c a l  model r j n d e r l c e r t a i r l t y  

ou tcomes  t h a t  we c o u l d  a c h i e v e  i n t e r p a t i o n a l l y  e q u a l i z e d  f a c t o r - p r i c e s  

and  h e n c e ,  i n t e r n a t i o n a l l y  e q u a l i z e d  m a r g i n a l  p r o d u c t s  o f  c a p i t a l ,  i t  is 

n o t  p r o b a b l e - i n  a  wor ld  o f  un&nty because  of  t h e  i n t r i n s i c a l l y  I h i g h e r  
,' 

l e v e l s  o f  r i s k s  a s s o c i a t e d  w i t h  fb. re ign i n v e s t r t g n t .  1 h e s e  o f  c o u r s e  a r b  
" 8 Bq . 

h y p o t h e s e s  t h a t  r e q u i r e  d e t a i l e d  ' t ~ o r d d ? c k ~  a n a l y s e s  i n  a  s t o c h a s t  l c  
d 
b 

framework unde r  t h e  p r e s e n c e  o f  u n c e r t a i n k y  -?. a s  w e l l  a s  e m p i r i c a l  v a l i d a t i o n  

t h e r e o f .  
1 

? 
3 d 

See  Caves .  ( 1 9 7 1 )  



I n  t h e  world o f  u n c e r t a j n t y ,  - t h e r e f o r e ,  t h e  t h e o r e t i c a l  model 
- pp- -- 

t r u c t e d  f o r  t h e  c l a s s i c a l  t h e o r y  o f  i n t e r n a t i o n a l  c a p i t a l  

a s  well, t o  t h e  e x t e n t  t h a t  it c o n s i d ~ s ,  
1 

ultimate$, r a t e s  o f  r k t u r n  a l o n e  a s  t h e  d e t e r m i n a n t  o f  d i r e c t  f o r e i g n  

inves tmen t ,  w h i l e  a t  t h e  same t ime i g n o r i n g  t h e  g r e a t e r  r i s k s  a s s o c i a t e d  

w i t h  such  inves tmen t  abroad.  I n  p a r t i c u l a r ,  t h e  c l a s s i c a l  t h e o r y  ' 

I n  i ts  b a s i c  form canno t  e x p l a i n  t h e  r e a l  world'phenomenon o f  s imul-  

t a n e o u s  d i r e c t  i n v e s t m e n t s  t a k i n g  p l a c e  between two c o u n t r i e s ,  such  

a s  European DFI i n  t h e  Uni ted  S t a t e s  and U.S. D F I  i n  Europe,  f o r  example. 

By employing t h e  models of  p o r t f o l i o  b a l a n c e  developed by Markowitz 

(1952)  and Tobin ( 1 9 5 8 ) ,  however, Grubel  (1968)  h a s  come up w i t h  

5 
an i n n o v a t i v e  approach t o  e x p l a i n  long-term a s s e t  h o l d i n g  abroad . - 
He h a s  argued t h a t  an e f f i c i e n t  f r o n t i e r  o f  an i n t e r n a t i o n a l l y  

- 

d i v e r s i f i e d  p o r t f o l i o  i n  t h e  r e t u r n - r i s k  s p a c e  is l i k e P o  p e r m i t  

inves t ' o r s  t o  a t t a i n  a h i g h e r  l e v e l  o f  w e l f a r e  t h a n  t h e  p o r t f o l i o  t h a t  
-, 

i n c l u d e s  domest ic  i n v e s t m e n t s  o n l y .  'Th i s  w e l f a r e  g a i n  h a s  come about  

s i n c e  a t  a giv.en r a t e  o f  r e t u r n  expect ,ed from i n v e s t m e n t ,  v a r i a -  

t i o n s  i n  t h e  r e t u r n  performances  can  be reduced a t  t h e  margin by 

i ; ~ c l u d i n g  f o r e i g n  i n v e s t m e n t s  t h a n  is  p o s s i b l e  w i t h o u t  t h e  f o r e i g n  

i n v e s t i h l u d e d  i n  t h e  p o r t f o l i o .  The e m p i r i c a l  e v i d e n c e  

p rov ided  i n  t h e  G r u b e l ' s  s t u d y  i m p l i e s  a v a i l a b i l i t y  o f  s u b s t a n t i a l  

b e n e f i t s  from i n t e r n a t i o n a l l y  d i v e r s i f y i n g  i n v e s t m e n t s .  I t  is 

c l e a r  t h a t  r i s k  r e d u c t i o n  subsequen t  t o  p o r t f o l i o  d i v e r s i f i c a t i o n  

r e p r e s e n t s  the  swrce o f  an e n t i r e l y  new k i n d  o f  world w e l f a r e  g a i n  

t h a t  had n o t  been c o n s i d e r e d  i n  t r a d i t i o n a l  a rguments .  

See Grubel (1968) 



Although the portfolio model of international diversif.ication 

was developed, originally, in order to explain holding of foreign 

financial assets, it can be used to explain international niovements 

of physical capital assets as well.? Employing this model, Hugman _ 

(1976) has shown that stability of overall earnlngs realized from 

all operations is an 'increasing function of a firm's direct forelgn 

6 
investment -a- proportion of its total . Such greater stability- 

earnings for the internationally diversified firm, according to Rugman, 

is attributa- not only to dl f ferent phasing ot' ,cyclical dcmarid 

variation, which could simply be taken advantage of by direct export-s 

rather than by direct foreign investment, but is attributable also 
P 

to the,existence of imperfectly synchronizgd cyclical v-ariations of-- 

production conditions in different c0untries.D The firm then can take 

advantage of kisk'reduction by internationally diversifying production 

activitxes through direct'fureign investment, provlded that t h e  

fluctuations of these economies are less than perfectly c o r r e l a t e d .  

In consequence. the international diverslficatlon of a firm 

operations leads toQ;international production act ivi t 
I 

acquisition of multi-plants by a firm operatiny und i 

has its production lacilities extended beyond its national boundary. 

Rugman demomtrates that the multirktional firm enjoys the advarltage 
of less risk in its profits, in additioh to maximizing its overall 
level of profits. Specifically, stability of earnings through tlme 
is shown to be an increasing function o t T &  ratio of foreign to t o t a l  
operations. Although foreign operations are used instead of direct 
foreign investment due to data limitations, it is clearly d l r ec t  
foreign investment which he had in mlnd for dis analysis. 



This  i n  t u r n  s u g g e s t s  t h a t  managers o f  m u l t i n a t i o n a l  c o r p o r a t i o n s  
- > 4 

can succeed  i n  r educ ing  o v e r a l l  r i s k  by p r o p e r  d i v e r s i f i c a t i o n  o f  

a l l  o f  t h e i r  d i r e c t  invez tment s ,  i n c l u d i n g  f o r e i g n  i n v e s t m e n t s ,  

through e x t e n d i n g  t h e i r  p r o d u c t i o n  a c t i v i t i e s  g l o b a l l y , ~ w i t h o u t  a t  
* 

V t h e  same time s a c r i f i c i n g .  n e c e s s a r i l y  t h e  o v e r a l l  l e v e l  o f  e a r n i n g s .  
8 

C l % r l y ,  t h i s  argument p r o v i d e s  u s  a  v a l i d  l i n e  of arg'ument t h a t  

g i v e  r i s e  t o  a  mot ive  f o r  i n v e s t i n g  abroad u n d e r i u n c e r t a i n t y ,  which 

d i f f e r s  c o n c e p t u a l l y  from t h e  t r a d i t i o n a l  argumen&/. ,- I n  tRe n e x t  

sec t i .on ,  we w i l l  t h e r e f o r e  proceed t o  c o n s t r u c t  a  t h e o r e t i c a l  model 
I 

of  a  m u l t i - p l a n t  f i r m  under u n c e r t a i n t y ,  t h a t  is m o t i v a t e d  t o  i n v e s t  
t .  

abroad fo l lowing  t h e  l i n e  of r e a s o n i n g  p rov ided  i n  t h i s  s e c t i o n .  

0 

7  H e l l e i n e r  (1973)  h a s  employed r e t u r n  and r i s k  c o n s i d e r a t i o n s  a s  the '  
t h e o r e t i c a l  founda t ion  f o r  e x p l a i n i n g  t r a d i t i o n a l  mot ives  f o r  i n v e s t -  
i n g  abroad by m u l t i n a t i o n a f  manufac tu r ing  f i r m s .  Thus, h e  h a s  

S 
argued t h a t  "While one must be  c a u t i o u s  of  a t t r i b u t i n g - c o m p l e t e  
' r a t i o n a l i t y '  t o  t h e  d e c i s i o n  making o f  t h e  multinational manufac- 
t u r i n g  f i r m ,  upon which t h e  i n t e r n a t i o n a l i s a t i o n  o f  p r o d u c t i o n  depends ,  

- - i t  is s a f e  t o  assume t h a t  i t f i n v e s t m e n t  p l a n s  and sourc- ing  s t r a t e g i e s  
a r e  based p r i m a r i l y  upon e x p e c t a t i o n s  o f  r e t u r n  and r i s k  f a c t o r s . "  
See page 35 t h r o u g h  40 f o r  t h e s e  arguments by H e l l e i n e r .  I n  c o n t r a s t ,  
K ind leberge r  ( 1 9 6 9 ) ,  Johnson (1970) ,  and Caves (1971) have  a rgued  t h a t  
t h e  m o t i v a t i o n  o f  d i r e c t  f o r e i g n  inves tmen t  a t  t h e  f i r m  l e v e l  is due t o  
an  i n t e r n a t i o n a l  market  i m p e r f e c t i o n .  I t  must be  n o t e d ,  however, t h a t  
a l l  o f  t h e s e  arguments  a r e  developed h e u r i s t i c a l l y ,  w i t h o u t  s p e c i f y i n g  
t h e i r  t h e o r e t i c a l  models e x p l i c i t l y .  0 



, - 
- - - - - - - - 

V-2. A Stochastic Model of an Internationalised Multi-Plant Firm 
. 

a 
- - 

In order to explain internationally unequalized factor returns to 

capital, the residual difference between returrjs earfled by a foreiyn 

subsidiary and its domestic counterpart- must be analyzed not within 

the certainty model of rate of return maximization but by relaxing 

the assumption of perfect certainty conditions which underlie the 6 
-- - - -  

traditional arguments derived from the He~~scher-Ohlin framework. + 

-- 
In that sense, much of the modelc to be developed in this section can 

be regarded as a'direct extension of the traditional model to a stochastic 

framework as well as an extrapolation of Professor Grubel's results 1 

established in internationally diversified portfolio of financial 

assets to the case ofpinternationally diversified>pioduction via direct 

foreign investment. tiov~ever, my arguments will follow closely 

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

operation under an uncertain foreign production milieu. 

For this purpose, consider first an international firm ~r,~hich produces 

a slngle product line and sells its output in the world market, but 
- - 

producing in two separate plants. one and the other foreign, 

both operating in a riskless environment. Its profit is simply the 
- 

difference between its total revenue and its total production costs 

for both plants. Under this situation, Pareto's production ,efficiency 
6 

conditions require that the marginal cost in each plant be equal to 

the rnargina1,revenue of the output as a whole. Furthermore, it is 

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

1k See Grubel (1966) .  



- 

t h e  same a s  t h e  i n p u t ' s  m a r g i n a l  f a c t o r  c o s t  i n  e a c h  p l a n t  i n  o r d e r  
I 

t o  a c h i e v e  t h e  e f f i c i e n c y L c o n d ' i t i c m  f o r  p r o d u c t i o n .  
- 

However, w e s t ~ i l l  show t h a t  t h e  above r e s u l t s  must b e  abendoned 
--a * 

once  we r e c o g n i z e  t h a t  a n  i n t e r n a t i o n a l  f i r m  must o p e r a t e  i n  more L 
u n c e r t a i n  env i ronmen t  a b r o a d  t h a n  i n  i ts d o m e s t i c  p r o d u c t i o n  a c t i v i t i e s .  

Ilbere ere' a nurttber o f  ways one  c a n  t a k e  i n  o r d e r  t o  s t o c h a s t i c i z e  

- t h e  t r a d i t i o n a l  mu l t i - , p l an t  model.  ' s i n c e  we a r e  c o n c e r n e d  w i t h  t h e  
9 

i n n a t e  r i s k  p r e s e n t  i n  d l r e c t  f o r e i g n  i n v e s t m e n t - r e J a t e d  a c t i v i t i e s ,  

' \ we ri l l  choose  t o  i n i r o d u c e  u n c e r t a i n t y ,  r e p r e s e n t e d  by a  random 

--. 
I v a r i a b l e  g*, v i a  f o r e i g n  p roduc t ion '  c o n d i t i o n s  r a t h e r  t h a n  y i a  demand 

2 c o n d i t i o n s  . C o n s e q u e n t l y ,  i n t e r n a t i o n a l  f i r m s  a r e  a'ssumed t o  know - 

wor ld  demand c o n d i t i o n s  f a c i n g  t h e i r  p r o d u c t s  w i t h  c e r t a i n t y ,  j u s t  

- a s  i n  t h e  t r a d i t i o n a l  model,  t h e  o n l y  d i f f e r e n c e  b e i n g  t h a t  t h e  f i r m ' s  

f o r e i g n  p r o d u c t i o n  f u n c t i a m n t a i n s  t h e  random v a r i a b l e  e* o v e r  which 

t h e  i n t e r n a t i o n a l  f i r m  h a s  no c o n t r o l .  

J klc make no a t t e m p t  i n  t h i s  t h e s i s ' t o  d i s t i n g u i s h  t h e  s i t u a $ i o n s  

c h a r a c t e r i z e d  b y  r i s k  ( k n 0 ~ ~ n  p r o b a b i l i t i e s )  and  t h o s e  c h a r a c t e r i z e d  

by u n c e r t a i n t y  (unknown p r o b a b i l i t i e s ) .  - These two w i l l  b e  u sed  

i n t e r r h a r t q e a b l  y . I t  is s u f f i c i e n t  t o  assume t h a t  t h e  d e c i s i o n  maker 

unde r  s t o c h a s t i c  s i t u a t i o n s  is able t o  a s s i g n  p r o b a b i l i t i e s  t o  d i f f e r e n t  

outcomes.  and  t h a t  he can ac t  upon t h e m  c o n s i s t e n t l y  in ,  o n e  way o r , a n o t h e r .  

: I h e  i n t e r n a t i o n a l  f i r m s  a r e  t h u s  assumed t o  maximize t h e  e x p e c t a t i o n  o f  

u t i l i t i e s  o f  s t o c h a s t i c  p r o f i t s :  - 

2 -- 
For  s t o c h a s t i c  models  under  demand u n c e r t a i n t y ,  s e e  Baron (19701,  
Sandmo (19711,  and Le land  (l-972). 
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EU~(?) = j u [ ~ j . R ~ ~ ( Q ~ )  + L R *  ( Q * )  -ZC (QT) - Z C . . ( : ? ~  ] ~ ~ ) ~ d i t l ; ~ - ~ ~ ~ ~ ~  
J lj J J ij J J 'J J 

where 

5, E = the expectation operator of investor i. 

u = the strictly concave utility function with u! > 0 snd u'! < 0. i 1 'X 1 
%. 

R. . ( Q  . )  = the jth domestic revenue function expressed in U.S. 
1J J  T-T". - 

,* -. 
R t  . ( O X )  = the j th foreign revenue function expressed in U. 5. dollars. 
1J J 

C . . ( Q . )  = the jth domestic cost function expressed in U.S. dollars. 
1J J  ./ 

C * . ( Q * )  = the jth foreign cost function expressed in U.S. dollars. 
1J J  

n 

Q .  = f(K L.), representing jth domestic production function. 
J j '  J 
4 - - 
Q* = h(K3, L*, g*j,  representing jth foreign productior~ function. 

3 J J  

P(;*) = the subjective probability density function. 
- -\ 

*\ 

Assume that initially all foreign exchange rates are perf-ectly stable 

such that all figures are free of exchange rate fluctuations. We can 

differentiate the expected utility function in the above e atlon ( V . 1 )  - L" 
with respect to capital, and evaluate at the optimum to obtain the 

, follov~ing Paretian efficiency conditions under uncertainty? 

3 

d[~u~(?)]/d~?= ~ [ u !  (T )  ($*- r)] = 0. 
J  1 J  

( V . 2 )  

( V .  3 )  

ui($) = du.($)/d$, representing the marginal utility of investor i. 
1 

m .  = dR/dK., representing the jth domestic marginal revenue product o f  K. 
J J 

# 4 

m* = dR*/dK*, representing the jth foreign marginal revenue product of K*. 
J  J 

r = the marginal factor 'cost of capital. 



-'% - 0  

Noting t h a t  t h e  e x p e c t e d  v a l u e  o f  t h e  p roduc t  .- of  two ter*- --- is equ i -  -- 
, 

v a l e n t  t o  t h e  p roduc t  o f  t h e i r  expec ted  v a l u e s  p l u s  t h e i r  c o v a r i a n c e ,  
- - - 

e q u a t i o n  (V,.2) and (V.3) can  a l s o  be  w r i t t e n  a s  f o l l o w s :  
4 

(m.,  - r )  = 0. 
J 

Cond i t ion  (V.4) s t a t e s ,  a s  i n  t h k  c e r t a i n t y  c a s e ,  t h a t  t h e  marginal  

revenue p rdduc t  o f  d o 6 e s t i c  c a p i t a l  is e q u a l  t o  t h e  marg ina l  f a c t o r  

5 
c o s t  o f  c a p i t a l ,  and t h e r e  is n o t h i n g  new abou t  t h e  r e s u l t  . However, 

Cond i t ion  ('v. 5 )  shows t h e  s t o c h a s t i c  ana log  f o r  c a p i t a l  a s s e t s  

t h a t  have been i n v e s t e d  abroad through d i r e c t  f o r e i g n  inves tmen t .  

Thus, i f  t h e  u t i l i t y  f u n c t i o n  . 
marg ina l  u t i J i t y ,  t h e n  a t  any 

a r e  i n v e r s e l y  r e l a t e d  s i n c e  a  

marg ina l  revenue p roduc t  w i l l  

o f  th,e i n v e s t o r  - r e v e a l s  d i m i n i s h i n g  ' 

g iven  l e v e l  o f  o u t p u t ,  ui($)  and ( - r )  
J 

h i g h e r  p r o f i t  r e s u l t i n g  from a  h i g h e r  

> \  
lower t h e  ~ n v e s t o r ' s  m a r g i n a l  u t i l i t y .  

T h e r e f o r e ,  t h e i r  c 0 u a r i a n c e . i ~  n e g a t i v e ,  

t h e  e q u a t i o n  (b .5 )  a s  a  n h o l e  r e s u l t s  i n  

and t h e  covar- iance  term o f  
i 

yi&,lding a  p o s i t i v e  v a l u e  

\ 
from n c t i n g  t h a t  Eu! (?) is a lways  p o s i t i v e  by W p p t i o n .  Consequent ly ,  & 

1 '-. -- 
t h e  e q u a t i o n  ( V . 5 )  must a l s o  have p o s i t i v e  v a l u e s .  1 n . o t h e r  words, 

t h e  r i s k - a v e r s e  i n v e s t o r  r e q u i r e s  t h a t  t h e  e x p e c t e d  marg ina l  revenue 

p roduc t  o f  t h e  c a p i t a l  i n v e s t e d  abroad be g r e a t e r  t h a n  t h e  marg ina l  
1 

f a c t o r  cos?. o f  c a p i t a l  , t h e r e b y  r e j e c t i n g  t h e  t r a d i t i o n a l  e f f i c i e n c y  
- -- 

4 c o n d i t i o n ,  which r e q u i r e s  equal  l t y  b e t i m n  t h e  two a t  khe o p t i m  . 
* -  - 

3 
This  c o n d i t i o n  is imposed f o r  t h e  purpose  o f  e x p e d i t i n g  t h e o r e t i c a l  
e x p o s i t i o n s  on1 y . - The c o r e  s u b s t a n c e  of  e n s u i n g  arguments ,  however, 
is n o t  a l t e r e d  by r e l a x i n  t h e  c e r t a i n t y  assumpt ion h e r e o f .  L1 For a s i m i l a r .  s e e  B a r o n  9 l970!. 



9. - - -- - -- 

I 

5 - 4 1t' s h o u l d  be  n o t e d  that-the a b o v e  r e s u l t  h o l d s  a l s o  i n  c a s e s  

where  b o t h  p l a n t s  a r e  o p e r a t i n g  unde r  u n c e r t a i n t y ,  a s  l o r q  a s  

f o r e i g n  i n v e s t m e n t  is  deemed t o  be  r i s k i e r .  l h e - e x t e n t  t o  which  

1 t h e  m a r g i n a f  r e v e n u e  p r o d u c t  a s s o c i a t e d  w i t h  f o r e i g n  o p e r a t i o n  must 

exceed  t h e  c o s t a f  c a p i t a l  i n  equi l i$ r . ium,  however ,  depends  on  t h e  

e x t e n t  o f  inv$&ors ' r i s k ~ a v e r s i  3n and  t h e  c o r r e s p o n d i n g  r isk-prem 

t o  compensa te  f o r  t h e - r e d u c e d  ih u t i l i t y  l e v e l  from o p e r a t i n g  a b r o a d .  

P 
For  t h i s  d i s c b s s i m ,  we need  t o '  i -ntroduce e x p l i c i t l y  i n t o  o u r  model 

* 
/ -% , 

t h e  r i s k  a s s o c i a t e d  w i t h  t h e  f o r e 4  - 
- 

- - 
5 -@ 

To t h e  c d n t r a r y ,  Mayer ( 1 9 7 6 )  c l a i m s  a t  t h e  c o n t e n t  o f  t h e  F a c t o r -  
P r i c e  E q u i l i z a t i o n  theo rem,  a s  well a s  b c z y n s k i ,  S to lpe r -Samue l son  
and R e c i p r o c i t y  t heo rems  unde r  c e r t a i n t y  s i t u a t i o ~ s ,  c a n  be  c a r r i e d  
o v e r  t o  u " , c e r t & % ~ ~  models  i n  a  s t r a i g h t f o r w a r d  manner.  I t  is a l l e g e d  
t h a t  t h e  ~ n l y /  rnodif i c a t i o n  r e q u i r e d  f o r  t h e  d i f f e r e n c e  between Mle 
c e r t a i n t y  &'d u n c e r t a i n t y  model is h a v i n g  t o  replsce c e r t a i n t y  commodity 
p r i c e  in t h e  f o r m e r  model w i t h  e x p e c t e d  p r i c e  i n  t h e  l a t t e r .  Thus,  - 
he  a s s e r t s  t h a t  "My f i n d i n g s  a r 2  v e r y  s t r a i g h t f o r w a r d  and  e x t r e m e l y  
c o m f o r t i n g .  -- S u b j e c t  t o  one  s m a l l  m o d i f i c a t i o n ,  t h e  i n t r o d u c t i o n  o f  - 
p r i c e  u n c e r t a i n t y .  d o e s  n o t  d e s t r o y  t h e  v a l i d i t y  o f  any o f  t h e  a b o w -  
s t a t e d  t heo rems  and  r e l a t i o n s .  The m o d i f i c a t i o n  c o n s i s t s  o f  r e p l a c i n g  
t h e  words  ' c h a n g e  i n  p r i c e '  i n  t h e  c e r t a i n t y  model w i t h  t h e  words ' c h a n q e  
i n  e x p e c t e d  p r i c e ,  w i t h  h i g h e r  c e n t r a l  rnoments c o n s t a n t '  i n  t h e  unce rka in t ' y  
model .  The c l a i m  t h a t  t h e s e  t heo rems  c a n  c o n v e n i e n t l y  be  e x t e n d e d  t b  
t h e  u n c e r t a i n t y  c a s e  is q u i t e  s u r p r - i s i n g  s i n c e  we e x p l i c i t l y  in t r0duce .d  
r i s k - a v e r s e  b e h a v i o r  on t h e  p a r t  o f  f i r m s . "  No m a t t e r  how s t r i k i n g  
t h e s e  a s s e r t i o n s  may b e ,  h o w e v e r ,  t h e y  a r e  d e v o i d  o f  any t h e o r e t i c a l  
s u b s t a n c e ,  o n c e  we dig .  b e n e a t h  t h e  s u r f a c e  o f  s u c h  a set. o f  s t a t e m e n t s .  , 

T h i s  is b e c a d s e  t h e  a b o v e - s t a t e d  a s s e r t i o n s  a r e  c r u i c i a l l y  dep  d e n t  
on t h e  e x t r e m e l y  s t r i n g e n t  r e s t r i c t i o n s  t h a t  f i r m s  i n  a  g i v e n  S s t r y  - 

h a v e ,  i n  a d d i t i o n  t o  t h e  u s u a l  a s s u m p t i o n s  s p e c i f i e d  f o r  s u c h  mode l s ,  
i d e n t i c a l  p r o b a b i l i t y  b e l i e f s  i n  b o t h  c o u n t r i e s  and i d e n t i c a l  u t i l i t y  
f u n c t i o n s ,  a s  well a s  i d e n t i c a l  l e v e l s  o f  u n c e r t a i n t y  i n  b o t h  c o u n t r i e s .  
I n  t h i s  s i t u a t i o n ,  t h e r e  r e m a i n s - c l e a r l y  no s a l i e n t  f e a t u r e  t h a t  c a n  

- 

distinguish a f o r e i g n  o p e r a t i o n  from a  d b m e s t i c  o p e r a t i o n  f o r  a l l  p r a c t i c a l  
p u r p o s e s .  



-- - - - - 

V&, cdheory of Risk-Premium in Direct Foreign Investment 
- 3 - t  > - +$ y" 

.'AS 
;..I e 

5 .z - 
The purpose of-f%is section is to show a way in whidfi risk-premium *- - 

enters into our model of direct foreig~investmthnt and to relate the 
I b 

effect of its presence to the results'of the preceding section. For 
8 

this purpose, we will describe risk-aversion as unwillingness to engage 
- - 

in fair gambles with the prospect of winning or losing an amount with - 
\ equal probability. We also employ the Arrow-Fratt3s definition of 

b, 

1 
risk-premium . In thk centext of direct foreign investment analysis, 

however, the total risk-premium connected to foreign investment must 
Q 

be the amount by which expected profit must be increased from an initial 

certainty-equivalent profit and still leave the investor's expected utility - 

of stochastic proflts at the same level as the initial utility level 

achieved from the smaller certainty-equivalent profit. Denoting 

total riskpremium by Z and the certainty-equivalent profitaby T,, it 

Follows that E; must equal (ro + Z )  such that Eui($) is equal to u. (r,). - 
1 

Put another way, the risk-premium is the difference between expected 

profit and certainty-equivalent profit such that investors are indifferent 

be* uncertain profit and initial certainty-equivalent profit: 
a i-. 

Z = E< - n o  such that E u  (;) = u. that is, Eu. (;) = u (E$ - Z ) .  
1 1 1 1 ' 

' The positive amount a risk-averse investor requires as the risk-premiui 

for investing abroad for uncertain profit~is shown diagrammaticelly 

2 as the horizonL1 distance between no and ET in Figure ( V *  1 )  

1 
I 

See Arrow (1965) and Pratt (1964). 
2 The author is grateful to Professor Cheng for the diagram and other 
helpful suggestions on numerous occasions. 
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FIGURE ( v . 1 )  

Risk-Aversion and Risk-Premium /!' 
3 
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P r o f i t s  



In order to demonstrate how the stochastic efficiency -- - condition- - ---- 

( V . 5 j  is affected by the presence of risk-premium, we differ-entiate 

the above equation (V.6) with repect to K* and evaluate at the optimum: : 
3 0 .  

- - 
i l l ( ; )  LC(;! - r )  - dZ/dKt] = 0. 

1 J J - 4 v . 7 )  

/v 

Since marginal utility is assumed to be always posJtive for T > 0 ,  

it can be dropped from the above equation and rewritten as follows: 

, 
& 

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 

Consequently, the above equation ( V . 9 )  shows us that the covariance 
- 

term we derived for production efficiency in equation ( V . 5 )  is 

nothing but the increase of risk-premium demanded in return for .pro- 

vidlog additional foreign investmentrat the margin. Since we know 
-i 

from equation ( V . 5 )  that the covariance term yields a positive value, 

the risk-premium aktributed to the foreign investment must be also 

posltlve for rlsk-averse investors, i.e., dZ/dK* is also positive. 
I J 

En other words, the stofhastlc variant of the production efficiency 

@ - - .  
candltlon lmplles that In equilibrium the marginal revenue product 

- 
of the capital invested abroad must exceed the cost of capital by the 

capital's marginal impact on the level of total risk-premium. 



F-rom e i t h e r  way o f  fu r rnu la t  i n g  t h e  e q u i  l i b r i u m  eot+di+iorl rrrlttt-i- - 

u n c e r t a i n t y ,  we draw two c o n c l u s i o r l s  f rorn the & u \ e  arialysc:;. f irst , t h e  . 

P a r e t i a n  e q u i l i b r i u m  c o n d i t i o n  f o r  p ro&ct  i v e  e f  f l c i e n c y ,  which requires 

t h e  e q u a l i t y  be tween  m a r g i n a l  r e v e n u e  p r o d u c t  and  c o s t  o f '  c a p i t a l .  

c a n n o t  h o l d  i n  a  s t o c h a s t i c  w o r l d .  S e c m d ,  t h e  Munde l l l an  a rgumen t ,  which - 
r- 

C a s s e r t s  t h a t  i n t e r n a t i o n a l  m o b i l i t y  o f  f a c t o r s  c a n  r e s u l t  i n  e q u a l i z e d  

r e t u r n s  t o  f a c t o r s  o f  p r o d u c t i o n ,  c a n n o t  h o l d  b e c a u s e  o f  d i . f f e r i r l g  l e v e l s  

o f  r i s k  a s s o e e d  w i t h  i n v e s t i n g  a b r o a d  under  u n c e r t a i n t y .  

Moreov-er, a  number o f  o t h e r  i m p o r t a n t  i m p l i c a t i o n s  have  a l s o  been  - 

e x t r a c t e d  from t h e  above  a n a l y s e s .  I n - p a r t i c u l a r ,  o n e  s u c h  l n l p l i c a t i o n  

s u g g e s t s  categorically t h a t  a  m a r g i n a l  i n c r e a s e  i n  uncertainty enranat lnq 

from a b r o a d  s h o u l d  d i s c o u r a g e  g rowth  of d i r e c t  f o r e i g n  i n v e s t m e n t  and 
I 

r e l a t e d  p r o d u c t i o n  a c t i v i t i e s  i n  g e n e r a l  by t h e i r  s u b s i d i a r i e s ) .  

In  t h e  p a s t ,  s o m e G a n a l y s t s  have  s u c c e e d e d , : w h i l e  o t h e r s  have  f a i l e d ,  

, i n  d e r i v i n g  m a t h e m a t i c a l l y  t h e  c a t e g o r i c $  e f f e c t s  o f  t<e m a r g i n a l  

i n c r e a s e  o f  u n c e r t a i n t y  unde r  s p e c i f i d  a s s u m p t i o n s  regarding u t i l i t y  

f u n c t i o n s  and u n c e r t a i n t y .  These p r o o f s  t y p i c a l l y  e n t a i l  c l o n q a t e d  

p r o c e d u r e  and e l a b o r a t i o n  o f  h i g h l y  t e c h n i c a l  d e t a i  is .  Nn mot t r r  how 

e l e g a n t  t h e  p r o o f s ,  however ,  t h e  a n a l y t i c a l  t o o l s  employed I n  s u c h  

a rgumen t s  a r e  n o t  i n c i s i v e  enough t o  v ~ a r r a n t  s u c h  a s s e r t i 0 n . s .  ' T h i s  is 

b e c a u s e  much o f  t h e i r  r e l e v a n c e  is  l o s t ,  and t h e  t h e o r e t i r a l  d i s c u s s i o r i s  

t a k e  on a  new d i m e n s i o n  o n c e  we r e c o g n i z e  t h a t  much of  t h e  a t t r a c t i o n  
I 

- 
o f  f o r e i g n  i n v e s t m e n t  comes from t h e  f a c t  t h a t  i ts e a r n i n g s  v a r i a t i o n s  

B 

a r e  l e s s  t h a n  p e r f e c t 1  y c o r r e l a t O e d  wit% d o m e s t i c  e a r n i n g s  v a r i a t i o n s .  

3 1 

~ b r  a g e n e r a l  e q u i l i b r i u m  a n a l y s i s ,  see B a t r a  and U l  l a h  ( 1 9 7 4 ) .  



t h u s ,  w h i l e  t h e  above  a n a l y s i s  is m a t h e m a t i c a l l y  correct i n s o f a r  

a s  i t  wen t ,  i t  d o e s  n o t  d o  j u s t i c e  j u s t  t o  c o n s i d e r  t h e  i n d i v i d u a l  

r isk-premium o n l y  i n  t e r m s  o f  t h e  m a r g i n a l  d i s u t i l i t y  c o s t  o f  r i s k  
- 

a s s o c i a t e d  w i t h  f o r e i . g n  i n v e s t m e n t .  S p e c i f i c a l l y ,  t h i s  is b e c a u s e  

t h e  c o v a r i a n c e  term, r e p r e s e n t i n g  t h e  r i sk-premium i n  t h e  e q u a t i o n  ( V . l ) ,  

1s a c o r ~ p o s i t e  o f  b o t h  what  t h e  f i n a n c i a l  economics  l i t e r a t u r e  r e f e r s  

t o  a s  t h e  "market  p r i c e  o f  r i s k "  f o r  a n  a s s e t  f a c i n g  t h e  p r o s p e c t  o f  a n  

u n c e r t a i n  outcome p l u s  t h e  " s y s t e m a t i c  marke t  r i s k "  t h a t  c a n n o t  b e  

d i v e r s i f i e d  away by fo rming  p o s t f o l i o s .  C o n s e q u e n t l y ,  we must  d o  two - 

t h i n g s  i n  o r d e r  t o  d i s e n t a n g l e  c o n c e p t u a l l y  t h e s e  two m e a s u r e s  b u r i e d  

i n  t h e  above  c o v a r i a n c e  term: F i r s t ,  w i t h  r e g a r d  t o  marke t  p r i c e  o f  
* 

. r i s k ,  we must make s p e c i f i c  a s s u m p t i o n s  a b o u t  i n v e s t o r s '  p r e f e r e n c e  

s t r u c t u  

i s o l a t e  

re.  Second,  w i t h  r e g a r d  t o  s y s t e m a t i c  marke t  r i s k ,  we must  ' 

.3 

t h e  p o r t i o n  o f  s y s t e m a t i c  r i s k ,  which a r i s e s  from exchange  
- - 

r a t e  f l u c t u a t i o n s .  For  t h e s e  purposes ,  we w i l l  p r o c e e d  t o  e x t e n d  t h e  

p r e s e n t  framework t o  encompass t h e s e  c o n s i d e r a t i o n s  i n  t h e  n e x t  c h a p t e r .  



CHAPTER VI. A MODEL OF RISK ANALYSIS IN DIRECT FOREIGN - INVLSIMENT -- - - - -- - - - 

VI-1. Derivation of IML Model under Stochastic Exchpge Rate Fluctuations 

foreign exchange rate fluctuations, by expressing all variables converted 

to U.S. dollars. Consequently, the effect of stochastic chanqcs in the 
- 

exchange rates could not be analyzed within the context of  an equilibrium 

%reign investment model. The purpose of this chapter is to incorporate 

explicitly stochastic exchange rate fluctuations into the model we 

have developed in the Last chapter. Based on the expanded model, we 

will provide a theoretical 'discussion, as well as empirical analyses, 

regarding the categorical effects of stochastic exchange rate fluc- 

tuations on the rate of return, its stability, and systematic risks 
< 

associated with direct foreign investment abroad* 
1, 

P 

- 

For these purposes, we will derive an "Investment Ma&et Line" model 

under stochastic exchange rate fluctuations, an&_make. the fol lowing 

assumptions in the subsequent analyses: 

All investors are Markowitz-efficient diversifiers. 

All investors possess identical preference structure represer~ted 

by a quadratic utility function of terminal real profits over 

the same one-period investment ho~izon. 

All investors have ~ o g e n e o u s  expectations regarding probability 

distributions of stochastic foreign rate of return and foreign 

exchange rate fluctuations, and the distributions are stationary. 

All investment is perfectly divisible. - 



Ir l  t h e  t h e o r e t i c a l  d e r i v a t i o n  o f  t h e  IML model and -- e m p i r i c a l  - 
- - -- - 

e s t i m a t i o n ,  we have adop ted  t h e - f o l l o w i n g  n o t a t i o n s :  % 

. s 

K .  . = U.S. d o l l a r  v a l u e  o f  i t h  i n v e s t o r ' s  j t h  d o m e s t i c * i n v e s t m e n t ,  
1 J 

K t .  = U.S. d o l l a r  v a l u e  o f  i t h  i n v e s t o r ' s  j t h  f o r e i g n  inves tmen t .  
1 J  

q *+ 

"i 
= U.S. d o l l a r  v a l u e  o f  i t h  i n v e s t o r ' s  t e r m i n a l  s e a l  @ f i t s  on t h e  

1 -54- 
p o r t f o l i o  c o n t a i n i n g  b o t h  domes t i c  and f o r e i g n '  i*stments, i . e . ,  x?. . . 

4% J 1 3  - 
M = 2. ( K  + K T . ) ,  r e p r e s e n t i n g  U.S. d o l l a r  v a l u e  o f  i th  i n w e s t o r 7 s  
i J i j  1 J 

t o t a l  c a p i t a l  a s s e t s ,  and W = w . .  
1 1. 

rn = t h e  r e a l  r a t e  o f  r e t u r n  on j t h  domest ic  i n v e s t m e n t ,  a s a m e d  t o  be --- j L 
8 * 

e q u a l  t o  t h e  c o n s t a n t  v a l u e  rn,. - 4  .4 

\ 
-L " 4 

= t h e  nominal r a t e  of re t ; rn  on jt domes t i c  i n v e s t m e n t .  7, 

p~ B 
-2% 3 

pm 
' . = t h e  s t o c h a s t i c  nominal r a t e  o f  r e t u r n  on a  i ' a r k e t  pat*$ 

, , 
X = t h e  s t o c h a s t i c  v a l u e  o f  jtf? f o r e i g n  exchange r a t e  l e v e l .  - 
j ., 

x i  = t h e  s t o c h g s t i c  r a t e  o f  change i n  t h e  j t h  exchange r a t e  fi" eve11 - 
l t  = t h e  s t o c h a s t i c  r e a t  r a t e  o f  r e k u r n  on j t h  f o r e i g n  inves tmen t .  -- 

J  \ 

4 P.1 ,V ' 4 

p; 
= r n t  + x ,  r e p r e s e n t i n g  t h e  j t h  s t o c h a s t i c  nominal - r a t e  o f  r e t u r n .  

J J - 
C O V ( ~ * , ~ ~ ~ )  = t h e  c o v a r i a n c e  between p* and cm. 

J J - 
Cov(G*, x . )  = t h e  c o v a r i a n c e  between G* and 2 

J J J / j ' 
V t h e  v a r i a n c e  o f  t h e  market  r a t e  o f  r e t u r n .  

m 

V ? =  t h e  v a r i a n c e  o f  j t h  exchange r a t e .  f l u c t u a t i o n s .  
J 

L 

.I b . = Cov(p*, ) / b  , r e p r e s e n t i n g  t h e  s l o p e  c o e f f i c i e n t  o f  j t h  c h a r a c t e r i s t i c  
J J 'm m 

@ l i n e s w i t h  respect t o  Gm, i . e . ,  t h e  "market r a t e  be ta" ,  which r e p r e s e n t s  
C 

* t h e  u n d i v e r ~ f i a b l e  s y s t e m a t i c  market  r a t e  r i s k .  

b? = Cov(G?, % . ) / V * ,  r e p r e s e n t i n g  t h e  s l o p e  c o e f f i c i e n t  o f  j t h  c h a r a c t e r i s t i c  
J J  J J 

l i n e  w i t h  r e s p e c t  t o  g., i . e . ,  t h e  "exchange r a t e  b e t a " ,  which r e p r e s e n t s  
J 

t h e  u n d i v e r s i f i a b l e  s y s t e m a t i c  exchange r a t e  r i s k .  



-106- ,-- 
+- 

- - 
From e q u a t i o n  (V .5)  o f  t h e  p r e v i o u s  c h a p t e r ,  we h a v e  reprodueeB-khe 

f o l l o w i n g  e q u i l i b r i u i  c o n d i t i o n  w i t h  m .  r e p l a c e d  by m, f o r  a 1  l j: 
J / 

I n  o r d e r  t o  c h a r a c t e r i z e  t h e  equilibrium r e l a t l o n s h l p  between t h e  
- 

e x p e c t e d  r a t e  o f  r e t u r n  and  r i s k s ,  we have  assumed t h a t  a l l  i n v e s t o r s  h a ~ ~  

q u a d r a t i c  u t i l i t y  f u n c t i o n s  o f  t e r m i n a l  p r o f i t s  i n  r e a l  terms a s  s p e c i f  led 

below: 

T h e r e f o r e ,  

S u b s t i t u t i n g  t h e  above  e x p r e s s i o n  (V I .2b )  i n t o  t h e  e q u i l i b r ~ u m  c o n d ~ t l o r l  

( L I I : l )  and n o t i n g  t h a t  r e a l  r a t e  o f  r e t u r n  is nominal  r a t e  of r e t u r r l  n~irirls 

r a t e  o f  exchange  r a t e  c h a n g e ,  i . e . ,  mf = pY - x .  and m, =,'p,, 1nle o b t a i n :  
J  J J 

- 1 

The above  e q u a t i o n  (VI .  3 )  g i v e s  u s  a  s y s t e m  o f  l i n e a r  e q i ~ a t  t o n s  w ~ l  t h  

c o n s t a n t  c o e f f i c i e n t s  {or a l l  i n v e s t o r s  i i n  j t h  m a r k e t .  Sunlminq o v e r  A 

b a l l  i n u e s t o r s  i n  t h e  j t h  e q u a t i o n ,  v : e ' ob t a in  t h e  following a g g r e g a k  
C, 

e q u l l l b r l u r n  condition f o r  t h e  j t h  marke t :  

2 S u b s t l t u t i n q  f o r  . and rearranging t h e  covariance term1 , t h e  above  
1 1  

e x p r e s s l o r ,  ( V 1 . 4 )  s l r n p l i f i e s  t o :  \ 7 
\ 

\ 1 . .  T h l s  f o l  l o u s  from n o t i n g  t h a t  I l+.  = % T.T. . = Hp '!y d c f i n i  t:iori and 
1 1  l J 1 J  rn 

s u b s t i t u t i n g  j t h  c h a r a c t e r i s t i c  r e b a t i o n  i n  t h e  s econd  c u v a r i a n c e  term. 



2 
Substituting for Lhe individual covariances in terms of the beta-s , the---- 

above equation (VI.5a) can be expressed alternatively as follows: --. 

7 1 
,-, EL* : 11. + Ex" + W(V b . - V ?  b*/b . )/q-(rci - ET~) 

J j 
\ 

- 0- 

"'3 J J J 

X 

Equivalently, we can rewrite the above equations (VI.5a) and (VS.5b) 

as follows: 

where 

I 
,-, 

B! - w(cow(@?, 11 ) - Cov(c*, %.)/b.], or 
J J m J J J  

v 

(VI. 7) 

1 

lhe above equation (VI.6) represents an equilibrium condition on the 

r5te of return from forelgn capital investment under stochastic - 
I 

1 

exchange rate fluctuations. Therefore, we will call such a-n equilibrium 

relation the "investment Market tine" (IML) in deference to its counterpart 

dev~loped by Lintner, mossin and' sharpe in financial economics, namely, \ 
3 the Security Market Line (SML) . It should be noticed that to derive our 

IML model, we entertained nothing other than introduction of stochastic 

exchariqe rate fluctuations to the traditional model of a multi-plant firm 

under uncertainty. 

N Substitute COV(;*, ) = b . V  and COV(;*, x . )  =~b*V* in equation (V1.5a). ." 
3 J m J "  J J J J 
- See Rubinstein ( 1 9 7 3 )  also for a mean-variance synthesis of portfolio 

theory. 
. . 



I - 

We c a n  a l s o  o b t a i n  t h e  t r a d i t i o n a l  v e r s i o n  o f  t h e  SML model by-st\t-kirrq- 
- - 

w 
x .  = 0 i n  t h e  IML model.  Consequen t ly ,  t h e  IML model is s i m p l i f i e d  to :  
J - - -  

Ep* = ,p, + h b  
j j 

where 

E q u a t i o n  ( ~ 1 . 1 0 a )  1s t h e  same SML model o b t a i n e d  by Moss in ,  e x c e p t  t h a t  ' 

h-is model i s  d e v e l o p e d  i n  terms o f  s t o c k  a n a l y s i s  r a t h e r  t h a n  f low 

a n a l y s i s .  Thus, h i s  model s t a r t s  o u t  by d e f i n i n g  t h e  s t o c k  of i n v e s t o r ' s  

t e r m i n a l  r e a l  w e a l t h ,  and  maximizes t h e  i n v e s t o r ' s  e x p e c t e d  u t i l i t y  
- 

o f  t h e  s t o c h a s t i c  t e r m i n a l  r e a l  w e a l t h .  

C 

63 

1 
On t h e  o t h e r  hand ,  t h e  app roach  t a k e n  i n  d e v e l o p i n g  o u r  IML model 

t a k e s  a  s t e p  backward,  and s t a r t s  from maximizing t h e  e x p e c t e d  u t i l i t y  

o f  p r o f i t s  t h a t  i n c o r p o r a t e  t h e  p r o d u c t i o n  s e c t o r  o f  t h e  economy. However, 

t h e  IML model a l s o  t a k e s  a  s m a l l  s t e p  fo rward  i n  o r d e r  t o  i n c o r p o r a t e  

e x p l i c i t l y  t h e  e f f e c t s  o f  f o r e i g n  exchange  r a t e  f l u c t u a t i o n s  on  t h e  

equilibrium r a t e  o f  r e t u r n  and r lsk-premium. I t  is no tewor thy  t t i a t  i t  is 

e n t i r e l y  p o s s i b l e  t o  d e r i v e  t h e  same r e s u l t s  o b t a i n e d  from t h e  

f i n a n c i a l  s e c t o r  o f  t h e  economy f o l l o w i n g  t h e  SMI. model by d i r e c t l y  
* - -w 

s t a r t i n g  from t h e  r e a l ' g e c t o r  -. - o f  t h e  economy fo l lowlny)  o u r  IML model i n s t e a d .  
*, 

The model o f  i n t e r n a t i o n a l  c a p i t a l  i n v e s t m e n t ,  deve loped  i n  t h e  l a s t  c h a p t e r ,  

made i t  p o s s i b l e ,  c o n s e q u e n t l y ,  f o r  u s  t o  d e r i v e  t h e  t r a d i t i o n a l  r e s u l t s  o f  

t h e  SML model a s  a  s p e c i a l  c a s e  o f  t h e  more g e n e r a l  IML model d e r i v e d  h e r e .  



7 

? ~ U S ,  we have succeeded in deriving a simple,, but important, formula 
- 

representing the equilibrium rate of return on direct foreign investment. 

It is the sum of the three terms; the risk-free rate represented by domestic 
- 

rate of return, expected rate of change in foreign exchange rates, and 
& 

risk-premium. As a result, it is clear that foreign exchange rate changes 

affect directly the level of the equilibrium rate of return on foreign 

investment, its stability measured in terms of its variance, and 

systematic market risk measured in terms of its covariance with the mafket 

rate of return. Specifically, our model implies that the traditional 

P SML model's intercept is underestimated when the expected foreign exchange - 
4 -- 

rate change is.positive, and it is overestimated when J&E, expected change 

in the foreign exchange rate is negative. Our model gives the 

implication that market risk measured by the SML mo 1 is either over- \ 
estimated or underestimated according as to whether the xpected foreign 

exchange rate change is positively or negatively ed with the-other 

variables. .Consequently, these considerations give rise to our present 

criticism that ~f expected fcreign exchange rate, fluctuations are 

nonzero, then the traditional SML model misspecifies the true equilibrium 

relationship bet~n~een rate of return and its risk measure, based on our 

4 theoretical analyses . We will return to examine empirically these and 

other criticisms raised by Professor Cheng and Professor Grubel, regarding 
- 

. time-independence of the estimated parameters and its related methodological 

ambiquities kmbedckd in. the traditionai SFSt model. 

See Cheng and Crauer (1980) - 



- 
- 

While the traditional SML model specifies the equilibrium return i h  

-terms of a-.simple linear relationship to systematic market risk o n i y ,  

our IML model makes it explicit, however, that the equilibrium return is 

neither a fuiktion of b . only, nor. is it a linear function of b . if foreign 
J J 

> exchange rates are. stochastic . Instead, our IML model specifies in 

equation (V1.5b) that the equilibrium return is related to the market risk 

b .  in a non-linear fashion, and that it is also related to the exchanqe rate 
J 

risk b* as well as the market rate risk b.. Thus, the traditional SMI 
J J 

model misspecifies the true equilibrium relationship between return and 

T risks when uncertain exchange rate uctuations are present. As a 

result of its preoccupation with th& simple linear relationship between 

return and market risk, and the resulting specification o f  the return- 

J 

generating process, the SML model has impkanted, a priori, a fundamental - -  - 

source of ambiguity that is bound to show up in its ernpirlcal results. 

In subsequent analyses, its implications are discussed i 

effects on market price of risk and systematic market rlsks within a 

theoretical framework, and their empirical estimates are provided. 

, As can be noted from inspection of equation '(UI. IUa), two most profn~r~~nk. 
implications of the tradition31 SML model are that the expected reburr) 
and its market risk are rzlated~p3sitively and linearly in equilibrium, 
and that market risk is the only measure we need in order to explain 
differences among expected returns. Clearly, these propositlnns' 
cannot hold except in extremely restrictive cases, once exchange rate 
fluctuations are explicitly introduced to the model. 

---- 



VI-2. Market P r i c e  of ,Risk  (WR) uvder . S t o c h a s t i c  Exchange R a t e s  
P I 

- -- - - 

P The risk-premium ;term is compriged of  two components, both  i n  t h e  
- - - 

t r a d i t i o n a l  SML model and i n  o u r  IML model. The f i r s t  component denoted  

by ), i s .  t h e  same f o r  a l l  firms i. and f o r  a l l  investment. p r o j e c t s  j, under 

t h e  assumpt ion o f  i d e n t i c a l  u t i l i t y  f u n c t i o n s .  I t  is t h e  market  r i s k -  
\ - 

a v e r s i o n  f a c t o r ,  r e f l e c t i n g  t h e  i d e n t i c a l  q u a d r a t i c  u t i l i t y  f u n c t i o n s .  , 

S i n c e  i t  s e r v e s  a s  a  w e i g h t i n g - f a c t o r  f o r  t h e  f i r m ' s  r i s k  f a c t o r ,  

r e p r e s e n t e d  by h , i t  h a s  been dubed i n  f i n a n c i a l  economics l i t e r a t u r e  
J w 

a s  t h e  Market P r i c e  o f  Risk (MPR). . 
-. k. 

MPH can be shown t 0 . b ~  t h e  harmonic mean o f  a l l  i n v e s t o r s '  e x p e c t e d  

r i s k - a v e r s i o n  measures , ,  d e f i n e d  i n  te rms o f  Ar row-Pra t t J s  a b s o l u t e  

r l sk-av-ers ion  i n d e x e s .  To s e e  t h i s ,  d e n o t i n g  A .  t o  r e p r e s e n t  i t h  
1 

i i n v e s t o r ' s  a b s o l u t e  r i s k - a v e r s i o n ,  we have 

Rervrltlng t h e  e x p r e s s i o n  f o r  MPR from e q u a t i o n  ( V ~ . 8 ) -  o r  ( m . l ~ b )  i n  

t e rms  of  t h e  a b s o l u t e  r i s k - a v e r s i o n  g i v e s  u s  t h e  . fo l lowing  express ion ' :  - 

Thu,s, ou r  measure,  r e p r e s e n t i n g  t h e  market  p r i c e '  o f  r i s k  i n  t h e  IML model,  

t a k e s  a c c o u n t s  of a l l  i n v e s t o r s '  a b s o l u t e  r i s k - a v e r s i o n  i h d e x e s  A . 
i 

This measure o f  t h e  market  p r i c e  of  f i s k  is  a p p r o p r i a t e  to a l l  f i r m s  
i - 

and f o r  a l l  i n ~ , e s t r n e n t  p r o j e c t s , ~  e i t h e r  i n  t h e  SML o r  IML model. 

HoweveK -this 1s t h e  p o i n t  where t h e  two models '  q u a l i t a t i v e  s i m i l a r i t y  

ends  and d e p a r t s  t o  t a k e  on d i s s i m i l a r  q u a n t i t a t i v e  v a l u e s  f o r  t h e  market  
> 

p r i c e  of  r i s k  i n  t h e  r&speb,&ive models. 



The SML m o d e l ' s  e q u i l i b r i u m  c o n d i t i o n  ( V I . l O a )  c a n  be  e x p r e s s e d  

- "a l t e rna t ive ly  a s  f o l l o w s :  

(VI .  1 - J a )  

I t  is c l e a r  t h a t  t h e  pis t h e  s l o p e  c o e f f i c i e n t  o f  t h e  e q u i l i b r i u m  r e t u r n -  

r i s k  t r a d e - o f f ,  i . e . ,  t h e  s l o p e  o f  t h e  s e o u r i t y  marke t  l i n e .  I n  o t h e r  
- 

a . '  words ,  R& t h e  e<cess r e t u r n  r e q u i r e d  p e r  u n i t  o f  systematic marke t  rn - 
\ 

r i s k ,  measured i n  terms o f  c o v a r i a n c e ,  t h a b  i n v e s t o r s  a r e  w i l l i n g  t o  

- a c c e p t  i n  t h e  t r b d i t i o n a l  SML model.  

The c o r r e s p o n d i n g  e x p r e s s i o n  unde r  s t o c h a s t i c  exchange  r a t e s  c a n  be  
I 
I 

\ 
- o b t a i n e d  from t h e  e q u i l i b r i u m  c o n d i t i o n  ( V I . 5 a )  f o r  t h e  l M L  model a s  folfows: 

. . 

where  

( V I .  l 4 b )  

- 
Thus, 9; is  i n t e r p r e t t e d  t o  mean t h e  p r i c e  o f  marke t  r i s k ,  a p b r o p r i a t e  

t o  a l l  f i r m s  and  i n v e s t m e n t s ,  i n  t h e  p r e s e n c e  o f  s t o c h a s t i c  exchadge  

r a t e  f l w c ' t u a t i o n s .  For  t h e  p u r p o s e s  o f  compar ing  t h e  marke t  p r i c e  o f  - 
r i s k  be tween  the  two mode l s ,  however ,  R* i n c l u d e s  o n l y  t h e  p r i c e  o f  r l s k  m 

a t t r i b u t a b l e  t o  s y s t e m a t i c  marke t  r i s k ,  b u t  e x c l u d e s  t tw p o r t i o n  

a t t r i b u t a b l e  t o  s y s t e m a t i c  exchange  r a t e r i s k .  On t h e  o t h e r  hartd, 

R* , which is d e f i n e d  by be (h*W/b . ) ,  r e p r e s e n t s  t h e  p o r t i o n  o f  t h e  t o t a l  
J J 

p r i c e  o f  r i s k  a t t f i b u t a b l e  t o  s y s t e m a t i c  exchange  r a t e  r i s k  o n l y .  



- - - - 

I 
I From compar ing  t h e  two e x p r e s s i o n s  f o r  t h e  marke t  p r i c e  o f  r i s k  

- 

i n  e q u a t i o n s  (VI .13b )  and  ( V I . l 4 b ) ,  i t  becomes a p p a r e n t  t a t  9 
R d e r i v e d  unde r  t h e  t r a d i t i o n a l  SML model o v e r s t a t e s  t h e  t r u e  e q u i l i -  , nr 

b r ium marke t  p r i c e  o f  r i s k  i f  exchange  r a t e s  a r e  e x p e c t e d  t o  move - 
upwards.  Th i s  c a n  b e - s e e n  by n o t i n g  t h a t  e x p e c t a t i o n  o f  upward 

d o v e m e n t s  i t h e  exchange  r a t e s  makes t h e  denomina to r  i n  t h e  e q u a t i o n  
b 

( V l . 1 4 b )  l a r g e r ,  and  t h e r e f o r e ,  makes t h e  c a l c u l a t e d  m a r k e t  0ric.e o f  - 

r i s k  s m a l l e r  f o r  t h e  IML model t h a n  is i n d i c a t e d  by t h e  SML m6del.  
+ * 

I n  o t h e r  words ,  t h e  t r a d i t i o n a l  SML model o v e r s t a t e s  t h e  t r u e  e q u i l i b r i u m  

marke t  p r i c e  o f  r i s k  i n  t h e  c a s e  when t h e  l e v e l  o f  exchenge  r a t e s  is  

e x p e c t e d  t o  move upwards.  L i k e w i s e ,  t h e  SML model u n d e r s t a t e s  t h e  A - . 
! 

t r u e  e q u i l i b r i u m  marke t  p r i c e  o f  r i s k  i f  on t h e  o t h e r  hand ,  t h e  l e v e l  
- 

o f  exchange  r a t e s  is  e x p e c t e d  t o  d r i f t  dqwnwards. T h i s  a l s o  c a n  b e  , 

s e e n  from n o t i n g  t h a t  e x p e c t a t i o n  o f  downward movements i n  exchange  

r a t e  . l e v e l s  makes t h e  . denomina to r  smal ' ler  i n  t h e  same e q u a t i o n ,  

h e n c e  making t h e  v a l u e  o f  t h e  e q u i l i b r i u m  marke t  p r i c e  o f  r i s k  l a r g e r  

t h a n  t h e  v a l u e  i n d i c a t e d  by t h e  SML model i n  e q u a t i o n  ( V I . 1 3 b ) .  

In t h i s  c a s e ,  t h e  t r a d i t i o n a l  SNL modeh c l e a r l y  u n d e r s t a t e s  t h e  t r u e  .. 

e q u i l i b r i u m  marke t  p r i c e  o f  r i s k .  

I n - t h e  c o n t e x t  o f  a  d e c i s i o n  c r i t e r i o n  f o r  i n t e r n a t i o n a l  i n v e s t -  

m e n t s ,  t h e  p r e s e n t  a n i l y s i s  g i v e s  t h e  i m p l i c a t i o n  t h a t ,  a s  a r e s u l t  

o f  f o l l o w i n g  t h e  t r a d i t i o n a l  SML model ,  some f o r e i g n  i n v e s t m e n t s  

- ,  
would b e  i n c o r r e c t l y  d i s c o u r a g e d ,  and a t  t h e  same time, some o t h e ~  

C i n v e s t m e n t s  would be  i n c o r r e c t l y  encouraged;  T h i s  c a n  b e  u n d e r s t o o d , .  
i * 



r 
- - 

most  r e a d i l y  by r e c o g n i ~ l n q  t h a t  t h e  i r t t e r c e p t  a s  wrl  1 ,as t tw  slopr.  o f  

t h e  SML s c h e d u l e  would be a f f e c t e d  i f e v p e c t e d  eurtiartge r.:i t 5 t 1 t~rttnt i o n s  

a r e  n o n z e r o .  In  p a r t i c u l a r ,  if ekrhar iqe r a t e  lebrls a r e  i ~ x p t ~ c - t  cd  t n  
j 

move upwards ,  t h e  SPlL model t e n d s  t o  be  b i a s e d  opwards  f u r  those  ~ r i v e s t m e n t s  

w i t h  low l e v e l s  d f  s y s t e m a t i c  marke t  r i s k ,  and a t  t h ~  S;WP I trlld:; 

t o  be  b i a s e d  downwards f o r  t h o s e  ~ n ~ ~ s t m e n t s  with h ~ g h  l e ~ e l s  of. : ;ystematio 
t ,P-* * * 

m'arket r i s k .  A s  a  r e s u l t ,  t h e  l e v e l  o f  i n v e s t m e n t s ,  f o r  t h o s e  w l t h  low 

a l e v e i s  o f  marke t  r i s k ,  t e n d s  t o  e h i g h e r  t h a n  w a r r a n t e d ,  and a t  t h e ,  

I .  

1 same time, lower  t h a n  w a r r a n t e d  f o r  t h o s e  w i t h  h i g h  l e v e l s  of  t t ~  marke t  , 

--- r i s k ,  . T h i s  may n o t  b e  a p p a r e n t  and r e q u i r e s  f u r t h e r  exp la r l a t i u r l s .  

Zi 

For  t h e  p u r p o s e  o f  i s o l a t k n b  t h e - e f f e c t s  engende red  by t h e  upward 

movements o f  t h e  o v e r a l l  f o r e i g n  exchange  r a t e  l e v e l s ,  we w i l l  assume 

t h a t  t h e  i n v e s t m e n t s  a r e  e x c h a n g e - n e u t r a l  initially. In  o the r  words,  

we assume t h a t  t h e  e'xchange l e v e l s  a r e  e x p e c t e d  t o  s h i f t  upwards once  

and f o r  a l l  w i t h o u t  B t  t h e  same t i m e  6 n t r o d u c i n g  exchange  r a t e  r l s k s .  -- b 
For  e a s e  o f  e x p o s i t i o n ,  we c a n  assume,  w i t h o u t  l o s s  o f ,  g e n e r a  l L t y ,  

* 

t h a t  t h e  exchange  r a t e  l e v e l s  a r e  e x p e c t e d  t o  I n c r e a s e  by a p o s i t i v e  

c o n s t a n t  r a t e  g , ,  v l s - a - v l s  t h e  l e v e l  o f  11.5. d o l l a r s ,  ' such  t h a t  L; = (1 
.I 

r J  

w i t h  CQV(;*, x  . ) = 0. C o n s e q u e n t l y ,  two e v e n t s  must happen:  f i r s t ,  
J J .  

a s  we a r g u e d  above ,  t h e  upriard movements i n  t h e  f o r e i g n  exchanqe  

r a t e  l e v e l s  must r e s u l t  i n  c a p i t a l  g a i n s  on d i r e c t  f o r e  iqn  i rn lest.ment5. 

T h i s  i n  t u r n  r e s u l t s  i n  r e d u c i n g  t h e  marke t  p r i c e  o f  r i s k :  ltiis e f f e c t .  

is i n d i c a t e d  i n  F i g u s e  ( V I . 1 )  v ~ h e r e  t h e  i n l t i a l  SML s c h e d u l e  is r o t a t e d  
0 

downward, a s  i t  Ivere, t o  t h e  h y p o t h e t i c a l  IML, s c h e d u l e  a t  t h e  i n i t i a l  

i n t e r c e p t  z, h e l d  c o n s t a n t  on t h e  y e r t i c a l  a x i s .  I n  o t h e r  words ,  t h e  



h y p o t h e t j c a l  s c h e d u l e  IML, i n  C i g u r e  (VI .  1)  m u s t - h a v e  a  f l a t t e r  s l o p e  
b- 

L i n  t h e  r e t u r n - r i s k  s p a c e .  T h i s  is what  c a u s e d ,  i n  t h e  above  d i s c u s s i o n ,  

t h e  t r a d i t i o n a l  SML model t o  o v e r s t a t e  t h e  e q u i l i b r i u m  marke t  p r i c e  o f  

r i s k  d u e  t h i g n o r i n ;  t h e  assumed upward movement o f o  exchange  r a t e s .  

Second;  a s  we c a n  see from t h e  e q u a t i o n  (VI .14a ) ,  t h e  p o s i t i v e  v a l u e  o f  

t r .  must a l s o  make t h e  i n t e r c e p t  o f  IML s c h e d u l e  s h i f t  upwards a t  t h e  
J 

t h e  same time, h e n c e  i n c r e a s i n g  i t  from t h e  i n i t i a l  v a l u e  z, t o  t h e  f i n a l  

S 
v,alue z a l o n g  t h e  v e r t i c a l  a x i s  o f  F i g u r e  ( V I . l ) .  The f i n a l  p o s i t i o n  

1 

o f  t h e  e q u i l i b r i u m  r e l a t i o n s h i p  i s  i n d i c a t e d  b$ t h e  l i n e  IMLl below.  ,%.> 

-+4* 2 
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The investment criferion under the traditional SML nlodel requires 

that any investments with a return-risk combination plotted a b ~ ; , ~  the 

5ML schedule be  accepted as being high perf orrnanc; i rweutments at 

given market risk levels. At the same time, ~t rejects those 

investments with. return-risk combinations plotted below' the SMI schedule 
7 

I 

as beingchigh risk investments at given levels of return. - 
For example, the points located in area A of Figure ( \ / I .  1 )  would be 

* 

incorrectly accepted, while the points in area B would be incorrectly 

rejected according to the traditional SML model. Uecause the SMI model 

does not consider~explicitly the effects of exchange rate fluctuations, 
% 

it results in incorrectly accepting all of those investments trapped in 

the lower wedge A between the SML and IMLl schedules. I I kelnllst., the  

traditional SML model results in, at the same%me, incorrectly rejecting 

all of those investments with return-risk combinations trapped in the 
-4 

upper wedge 0 ,  when in fact, they shou.ld be accepted according to I M 1  1 ' 
- 

For those points located elsewhere, however, both SML and TML models 

give correct investment decisions. conseq6ently, it follows that the 
\ 

- SML model is biased upward for those investments with low levels of market 

rlsk in the sense that lt accepts incorrectly some undesirable invest- 
*. 

ments. This tends to make the level of those investments higher than 
d 

warranted. At the same time, the SML model is biased downward for those F=* 
s 

investments with high levels of market risk in the sense that it incorrectly 

rejects some desirable investments. Therefore, the level of those invest- 

ments tends to be lo~?rer than warranted In the case vlhen exchange rate 

levels are expected to. move upwards. -_ 



- - - - - - - - - - 

I t  is c l e a r  t h a t  q u a l i t a t i v e l y  s i m i l a r  r e s u l t s  wou ld  f o l l o w  

i f  i n s t e a d  a  n e g a t i v e  v a l u e  i s  assumed f o r  t h e  v a l u e  o f  g, r e p r e s e n t i n g  

t h e  e x p e c t a t i o n  o f  a  downward movement o f  t h e  exchange r a t e  l e v e l s .  

Th is  case c a n  be ana lyzed  i n  an h a l o g o u s  f a s h i o n  by  s i m p l y  s w i t c h i n g  

t h e  SML and t h e  IML schedu les .  The e x p l a n a t i o n s  o f  t h i s  s e c t i o n ,  

however, a r e  based on t h e  assumpt ion  t h a t  a l l  f o r e i g n  i n v e s t m e n t s  a r e  

exchange-neut ra l ,  and t h a t  e q u i l i b r i u m  r e l a t i o n s h i p s  a r e  l i n e a r  i n  
- - 

* )  , 
t h e  r e t u r n - r i s k  space. B u t  t h e  upshot  o f  ou r  IML model i s  p r e c i s e l y  

t h a t  t h e l e q u i l i b r i , u m  r e l a t i o n s h i p  between r e t u r n  and r i s k  i s  n o n - l i n e a r  

1 
i n  t h e  same space . T h i s  i s  because when e x c h a n g q r a t e  l e v e l s  

f l u c t u a t e  i n  a random f a s h i o n ,  s y s t e m a t i c  exchange r a t e  r i s k . i s  n o t  * 
l i k e l y  t o  remain  exchange-neut ra l  ove r  t ime .  consequent ly ,  t o t a l  

r i s k s  a s s o c i a t e d  w i t h  f o r e i g n  i nves tmen ts ,  i . e . ,  t h e  second component o f  

t h e  t o t a l  r i sk -p remium 

become a f f e c t e d  by  t h e  

c o r r e s p o n d i n g  exchange 

i n c l u d i n g  exchange r isk -premium,  a r e  bound t o  

way i n  wh ich  t h e  r e t u r n s  a r e  c o r r e l a t e d  wi th  

r a t e  f l u c t u a t i o n s .  T h i s  * i s  t h e  t o p i c  we p i c k  up 
r 

f o r  a  d e t a i l e d  d i & u s s i o n  i n  t h e  n e x t  s e c t i o n .  
1 

1 
Th ls  csr l  be seen%mediate ly  from i n s p e c t i n g  e q u a t i o n  (V1.5a) o r  f rom * 

t a k l n g  a  second d e r i u a t i v e  o f  e q u a t i o n  (VI .14a)  w i t h  r e s p e c t  P o  t h e  
market  r i s k ,  i . e . ,  Cov(gt, pm) o r  b wh ich  g i v e s  a  non-zero va lue .  

J j ' T-L. - 2' 
Thus, d e n o t i n g  Cov(p;,pm) by  C .  and C o v ( p t , x . )  b y  C* ,  we have: '-4 

a 
J J J  J 

- - 
C l e a r l y ,  t h l s  cannot  be ze ro ,  ~v.henever C*  i s  n o t  zero ,  i n d i c a t i n g  t h a t  
t 9 e  e q u i l i b r i u m  r e l a t i o n s h i p  i s  n o t  l i n e d r  i n  t h e  r e t u r n - r i s k  space. 



VI-3. S y s t e m a t i c  R i s k s  unde r  S t o c h a s t i c  ~ x c k a n g e  d a t e  F l u c t u a t i o r ~ s -  

The second  component  o f  t h e  r i sk-premium term is t h e  r e l e v a n t  r i s k  

measure  a s s o c i a t e d  w i t h  d i r e c t  f o r e i g n  i n v e s t m e n t ,  measured i n  terms 

o f  c o v a r i k c e s  a s  i n  e q u a t i o n  (VI .9a )  o r  b e t a s  a s  i n  e q u a t i o n  ( V I . S b ) .  

E i t h e r  t y p e  o f  measu re  h a s  been  r e f e r r e d  t o  a s  "systematic marke t  r i s k " ,  

? v ~ h i c h  c a n n o t  b e  e l i m i n a t e d  by d i v e r s i f i c a t i o n .  O r d i n a r i l y , ,  - 
L 

\ s y s t e m a t i c  r i s k  h a s .  bee:, d e f i n e  i n  t h  l i t e r a t u r e  o n l y  i n  terms o f  
/ 7 

/ c o v a r i a n c e  measu re s  be tween  a  s e c u r i t y ' s  r a t e  O F  r e t u r n  and t h e  marke t  
J 

,j ' r a t e  o f  r e t u r n .  Our IMk model d e v e l o p e d  i n  t h i s  c h a p t e r ,  however ,  

/ /' h a s  d e r i v e d  s y s t e m a t i c  r i s k  i n c o r p o r a t i n g ,  a l s o ,  t h e  c o v a r i a n c e  

be tween  r e t u r n s  and  c l ~ T r e s p o n d i n g  exchange  r a t e  f l u c t c l a t i o n s ,  i n  

a d d i t i o n  t o  t h e  o r d i n a r y  . ' covar iance .  I n  o t h e r  words ,  t h e  a @ p r o p r i a t e  
- 

t o t a l  r i s k  i n  o u r  IML model r e f l e c t s  n o t  o n l y  t h e  s y s t e m a t i c  marke t  

.-d 

r i s k  r e p r e s m t e d  by C O V ( ~ * ,  p 1 b u t  a l s o  s y s t e m a t i c  f o r e i g n  exchange  
J m 

U 

r a t e  r i s k  r e p r e s e n t e d  by Cov(c? ,  x . )  i f  t h e  e f f e c t s  engende red  by f o r e i g n  
J J 

exchange  r a t e  f l u c t u a t i o n s  - on t h e  l e v e l s  o f  f o r e i g n  e a r n i n g s  a r e  nonze ro .  

Fo r  t h i s  r e a s o n ,  we w i l l  c a l l  t h e  p o r t i o n  o f ' t o t a l  r i s k  a t t r i b u t e d  t o  

Cov(F*, z . )  t o  be  t h e  " f o r e i g n  exchange  r i s k "  v i s - a - v i s  t h e  t r a d i t i o n a l  
J J 

marke t  r i s k  measure  o f  SML model which a c c o u n t s  f o r  t h e  p o r t i o n  a t t r i b u t e d  

t n  cov(G*,  E m )  o n l y .  C o n s e q u e n t l y ,  i f  f o r e i g n  exchange  r a t e s  a r e  n o t  
1 

J 

p e r f e c t l y  s t a b l e ,  f o r e i g n  exchange  r i s k  must be  a c c o u n t e d  f - o r  i n  

o r d e r  t o  a r r i v e  a t  a  n e t  s y s t e m a t i c  r i s k  measure .  , 



A p o s i t i v e  va lue  f o r  the  exchange r a t e  r i s k ,  i . e . ,  ~ o v ( G * ,  ;.) > 0, 
J J 

i n d i c a t e s  t h a t ,  c e t e r i s  paribus, t h e  j t h - r e t u r n  i s  l i k e l y  t o  be h i g h e r  

when i t s  cor responding exchange r a t e  changes move i n  an upward d i r e c t i o n .  

We w i l l  denote such investment  t o  mean t h e  "exchange-preferred" investment .  

~ i k e w i s e ,  an investment  w i l l  be denoted t o  be an "exchange-averse" i n v e s t -  

ment when i t s  r e t u r n  i s  n e g a t i v e l y  c o r r e l a t e d  w i t h  t h e  cor responding exchange 

r a t e  f l u c t u a t i o n s .  Thus, when a  f o r e i g n  investment  i s  exchange-preferred,  

t o t a l  r i s k ,  i n c l u d i n g  b o t h  sys tema t i c  market  r i s k  and sys temat i c  
Q 

exchange r a t e  r i s k ,  tends t o  be sma l le r  than  i t  would o the rw i se  be, meaning 

t h a t  t he  t r a d i t i o n a l  SML model o v e r s t a t e s  t he  t r u e - r i s k  assoc ia ted  wi th  
n l 

the  investment: On t h e  o t h e r  hand, an exchange-averse investment  l eads  t o  

i n c r e a s i n g  t he  t o t a l  r i s k  by  making t he  sum o f  t h e  two covar iance  terms 

. . o f  t h e  equa t ion  ( V I . 8 )  l a r g e r  than  i t  would o therw ise  he.  Under t h i s  ," 
s i t u a t i o n ,  t he  SML model r e s u l t s  i n  u n d e r s t a t i n g  t r u e  t o t a l  r i s k .  

. - 
t h i s  m i s s p e c i f i c a t i o n  d f  t h e  r e l e v a n t  r i s k s  i n t r o d u c e s  b i ases  - 

* 

i n  t h e  investment  d e c i s i o n  c r i t e r i o n  under t h e  t r a d i t i o n a l  SML model.% ; * "z - ** 
"i a The n a t u r e  o f  these b iases  i n  turn depends on t h e  n a t u r e  o f  t h e  f o r e i g n  

8 k 
exchange r a t e  f l u c t u a t i o n s ,  d i s t i n g u i s h e d  i n  terms o f  whether they a r e  

exchange-averse, exchange-neutral ,  o r  exchange-preferred f l u c t u a t i o n s .  

Case 1 1 ) :  Exchange-Averse Investments 

F i r s t ,  we w i l l  cons ider  t h e  case i n  which investments  a r e  exchange- 

r, 

averse, i . e . ,  Cov(k?, x . )  < 0 .  We know from t h e  l a s t  s e c t i o n  t h a t  t h e  
J 3 

i n t e r c e p t  o f  t h e  SF1L schedule i s  lower  than  t h a t  o f  t h e  IML schedule when 

g  > 0 .  The s l ope  o f  t he  SML schedule t u r n s  ou t  t o  be a l s o  s teeper  than  

t he  IN schedule,  as was t h e  case viith t h e  p rev ious  case i n  which t h e  

investments  were assumed t o  be exchange-neutral .  



From differentiating the equations (VI.13a) and (V1.14~1) with respect: 

. to the systematic market risk, Cov(E;, Pm 1, we obtain the following 

conditions on the relative slopes of the SML and the IML schedules: 

> ry 

Slope!SML) 2 Slope(1ML) iff Rm/Rr;l < [l + v~cov(;*, x ) / ~ o v ~ ( ~ * ,  i; ) ] .  
/ J  J J 

(VI. 15 )  

Expression (~1.15) states that the slope of SML curve is steeper or flatter 
--% 

than the IrtL schedule, depending on whether the investments are exchange- 

averse or exchange-preferred. Thus, if investments are exchange-averse, 

i.e., Cov(F*, F . )  < 0, it follows that the SML schedule in Figure (V1.2) 
J J 

must have a steeper slope than the IML schedule at all given levels of 
2 

4 the market risks. This can be seen from noting that Q /R* is greater than m m 

un~ty, as was established in the last section, while its right-hand-side 
. - 

expression is always less than unity as long as the investments are 
- w 

exchange-averse. 

Consequently, we obt.ain the results qualitatively similar to those of 

the previous case, except that the IML2 schedule in the present analysis 

represents a non-linear, convex relationship o f  equilibrium returns 

2 with respect to market risk in the return-risk space of Figure 1~1.2) . 
In other words; investors now require proportional 1 y higher returns in 

exchange for additional market ribk they are willing to undertake in the 

case wh3n investments are exchange-averse. However, it remains true 

that the traditional SPIL model is biased upward for those investments 

* This can be seen by taking a second derivative of the equat,& ( V I  .i4a) 
with respect to cov(G*, , which gives -2V Q+Cov((~*,x )/COV'~}L~,~~), 
a posltl:e value bvhendi erm~ou ;p* ,v,j is posiPiCe, indicdt~n~ :ondl?xlty 
o f  IML schedule in the return-risk space. 



w i t h  l ow  l e v e l s  ' o f  t h e  marke t  r i s k  

some u n d e s i r a b l e  i n v e s t m e n t s  wh ich  

i n  t h e  sense t h a t  _it a c c e p t s  i n c o r r e c t l y  

s h o u l d  be r e j e c t e d .  T h i s  i s  i n d i c a t e d  

by t h e  a rea  A i n  t h e  l o w e r  wedge between SML and IML2 schedu les  below. 
. 

i n v e s t m e n t s  w i th  l o w  market  r i s k  l e v e l s  t e n d  t o  be  

i6ves tmen t  c r i t e r i o n  i n  s p i t e  o f  - t h e  f a c t  

t h a t  t h e  i nves tmen ts  under p r e s e n t  a n a l y s i s  a r e  exchange-averse. On t h e  

o t h e r  hand, t h e  SML model i s  b i a s e d  d  nward, a t  t h e  same t ime ,  f o r  t hose  

inves tmen ts  w i t h  h i g h  l e v e l s  o f  marke r i s k  s i n c e  i t  r e j e c t s  i n c o r r e c t l y  

some d e s i r a b l e  i nves tmen ts .  T h i s  i s  i n d i c a t e d  b y  t h e  a r e a  I3 i n  t h e  upper  
B 

wedge formed by SML and IML2 schedules.  As a  r e s u l t ,  t h e  l e v e l  o f  

I 
exchange-averse i n v e s t m e n t s  tends  t o  be  l o w e u h a n  w a r r a n t e d  i f  t h e y  

r e v e a l  h i g h  l e v e l s  o f  s y s t e m a t i c , m a r k e t  r i s k .  
' . 

FIGURE ( V 1 . 2 )  



Case (2): Exchange-Preferred Investments ' -- - - - - - - - - - 

Consider the case in w h k h  the investments are-exchange-preferred, that 

is, Cov(p*, x.) > 0. From the expr&sion (VI. 151, it car1 be seen that 
J J 

the slope of SML schedule may be either steeper or flatter depending on 

the values of' Rm/R; in relation to its right-hand-side expression. 

Thus, if R /Q* is greater than the right-hand-side value in the expression 
m m 

+- (VI.15), the SML schedule in Figure (VI.3) must have a steeper slope than 
e - 

the I M L 3  schedule. Consequently, we,obtain qualitatively similar 

results again as those of the two previous cases, except that the present 
e 

I M L  schedule represents a non-linear, concave relationship of the equilibrium 
, 3 

returns with respect to market risk levels in the return-risk space of 

the Figure (VI.3). In other words, investors require proportionally 

smaller returns for additional market riskthey are willing to undertake 

in the case when the investments are exchange-preferred. As before, however, 

the traditional SML model is biased upwardsfor those investments with low 

levels of market risk, resulting in higher levels of those investments than 

warranted. At the same time, the SML model is biased ioownwardsHor those 

investments with high levels of market risk in.spite of the fact that the 

investments are exchange-preferred. The corresponding biases.are indicated, 

respectively, by the areas A and B in Figure (VI.3). 

FIGURE ( V I . 3 )  
i 

SML 
/ 



I f  on the o t m S 2 *  i s  l e s s  than i t s  r i g h t - h a n d - s i d ~ r a l v d -  ppp 

m m 

i n  the expression (V1.15), the SML schedule must have a f l a t t e r  s lope 

- than the  IML4 schedule i n  F igure  (V1.4). Consequent ly , the SML schedule 

must l i e  s t r i c t l y  below the IML4 schedule s ince i t s  i n t e r c e p t  z, i s  
> - 

; located below z corresponding t o  the  IML4 schedule. According t o  
4 - k 

- t r a d i t i o n a l  investment c r i t e r i o n  under the  SML model, there fore ,  

are l e d  t o  aCcept i n c o r r e c t l y  a l l  o f  those exchange-preferred 
0 

investments when t h e i r  r e t u r n - r i s k  combinations are trapped w i t h i n  

the area between SML and IML:~~ the F igure (VI .4) .  Resu l t i ng  from 

t h i s ,  t he  l e v e l  o f  exchange-preferred investrpents tends t o  be h igher  

than warranted a t  a l l  l e v e l s  o f  market r i s k ,  and hen.ce, the  SML model 
--, 

i s  b iased upward s ince i t  i n c o r r e c t l y  accepts some undesi rable 

investments t h a t  should be r e j e c t e d  according t o  IML 
?,A 4 : 

F I G U R E  (VI.4) 

I M L ~  

IMLo 

SML 
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VI-4. E m p i r i c a l  E s t i m a t i o n  o f  IML Model under  Exchange R a t e  F l u c t u a t i o n s  

The p u r p o s e  o f  t h i s  s e c t i o n  is t o  e s t i m a t e  t h e  SML and IML n ~ o d e l s  
- 

d e v e l o p e d  i n  t h i s  c h a p t e r  Hnd p r e s e n t  p r e l i m i n a r y  r e s u l t s  t o  se t  t h e  s t a g e  

f o r  f u r t h e r  a n a l y s e s ,  i n v e s t i g a t i n " g  t h e  e f f ec t ' s  on  t h e  e q u i l i b r i u m  r e t u r n -  

r i s k  r e l a t i o n s h i p  b r o u g h t  a b o u t  by s t o c h a s t i c  exchange  r a t , e  f l u c t u a t i o n s .  % 

For  p r e p a r i n g  t h e  i n p u t  r e q u i r e d  f o r  t h e  e m p i r i c a l  a n a l y s e s ,  we have  c o n v e r t e d - -  

a l l  r e l e v a n t ' d a t a  t o  U.S. d o l l a r s .  F i r s t ,  r a t e  o f  r e t u r n  i n  y e a r  t - 

i s  d e f i n e d  t o  b e  t h e  a n n u a l  a v e r a g e  r a t e  o f  a g g r e g a t e  r e t u r n s  e a r n e d  from 

a l l  t y p e s  o f  m a n u f a c t u r i n g .  T i m e - s e r i e s  on t h e  r e t u r n s  from i n d i v i d u a l  
- 

i n v e s t m e n t s  a r e  t h o s e  o b t a i n e d  i n  c h a p t e r  11.  'Second,  f o r e i g n  exchange  r a t e s  

a r e  d e f i n $ d  t o  b e  t h e  a n n u a l  a v e r a g e  p r i c e  l e v e l s  p e r  u n i t  o f  a  f o r e i g n  . 

c u r r e n c y  i n  t e r m s  o f  U.S. d o l l a r s .  From t h e  a n n u a l  a v e r a g e  d o l l a r  p r i c e s  

o f  a  f o r e i g n  c u r r e n c y ,  we c a l c u l a t e d  an  e x p e c t e d  r a t e  o f  change  i n  . 
w 

a n n u a l  a v e f a g e  p r i c e  l e v e l s  t o  o b t a i n  t h e  e x p e c t e d  exchange  r a t e  f l u c t u a t i o n s  

i n  y e a r  t .  R e p e a t i n g  t h i s  p r o c e d u r e  f o r  e a c h  y e a r ,  we g e n e r a t e d  khe c o r r e s -  

* p o n d i n 9  time-series on t h e - e x p e c t e d  r a t e  o f  f l u c t u a t i o n s  i n  exchange  r a t e  

l e v e l s .  T h i r d ,  a  s i n g l e - i n d e x  marke t  r a t e  o f  r e t u r n  is o b t a i n d d  by c a l c u l a -  

t i n g  a  w e i g h t e d  a v e r a g e  o f  t h e  i n d i v i d u a l  i n v e s t m e n t ' s  a n n u a l  a v e r a g e  r a t e s  

o f  r e t u r n  i n  y e a r  t ,  which i n c l u d e s  b o t h  U.S. d o m e s t i c  and a l l  U.S. f o r e i g n  

i n v e s t m e n t s  a b r o a d  i n  m a n u f a c t u r i n g  i n d u s t r i e s . .  I terat!i"g t h i s  p r o c e d u r e ,  

t h e  time-series on t h e  s i n g l e  i n d e x  marke t  r a t e  o f  r e t u r n  was g e n e r a t e d  f o r  

employment a s  o u r  p roxy  t o  r e p r e s e n t  marke t  r a t e s  o f  r e t u r n ;  

1 
The s t a t e d  o b j e c t i v e  o f  o u r  e m p i r i c a l  i n v e s t i g a t i o n  is n o t  t o  t e s t  CAPM model ,  
n o r  is  ;t t o  v e r i f y  t h e  v a l i d i t y  o f  s u c h  t e s t  methodology employed e l s e w h e r e .  
See  Cheng and Gr3uer  (1980) f o r  a  modern a p p r o a c h  t o  t h e  s u b j e c t  m a t t e r .  
I n s t e a d ,  o u r  e x p r e s s  p u r p o s e  is t o  c a p t u r e  e m p i r i c a l l y  t h e  e f f e c t s  o f  exchange  
f l u c t u a t i o n s  and t o  e x p o s e  q u a n t i t a t i v e  d i f f e r e n c e s  be tween  t h e  two m o d e l s ,  
r e f l e c t i n g  t h e  t y p e  o f  q u a l i t a t i v e  d i f f e r e n c e s  e n u n c i a t e d  i n  t h i s  c h a p t e r .  
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. 

Market rate b e t a  f o r  a g iven  i w e s t m e n t  was g e n e r a t e d - b y  estimating------ 
* 

t h e  c h a r a c t e r i s t i c  l i n p  = - t h e  co r respond ing  i n v e s t m e n t ' s  r e t u r n  - - 

--4 

w i t h  r e s p e c t  t o  marke t  r"&eses.of r e t u r n  o b t a i n e d  above,  t h a t  is, by 
- Q.' ' *$ 

p e r f o w i n g  a  s imple  f i r s t - p a s s  r e g r e s s i o n  o f  t h e  i n v e s t m e n t ' s  r e t u r n  

on t h e  market  index r a t e ' s  time-series. Th i s  p rocedure  was r e p e a t e d l y  -- 

a p p l i e d  f o r  a l l  i nd iv id r ra l  i n v e s t m e n t s ,  t h u s  g e n e r a t i n g  a  set  o f  c r o s s -  

s e c t i o n a l  d a t a  on market  r a t e  b e t a s .  Likewise ,  t h e  exchange r a t e  

b e t a  o f  a  g iven  inves tmen t  was g e n e r a t e d  by e s t i m a t i n g  t h e  - . 7  

c h a r a c t e r i s t i c  l i n e  o f  f o r e i g n  inves tmenb- re tu rns  w i t h  r e s p e c t  t o  

exchange r a t e  f l u ~ t u a t i o n s  o b t a i n e d  above. I n  o t h e r  words,  we = e s t i m a t e d  

t h e  i n v e s t m e n t ' s  s i m p l e  f i r s t - p a s s  r e g r e s s i o n  e q u a t i o n  by r e g r e s s i n g  t h e  

t i m e - s e r i e s  o f  inves tmen t  r e t u r . h s  l i n e a r l y  on t h e  time-series o f  

t h  co r respond ing  exchange r a t e  f l u c t u a t i o n s .  Th i s  p rocedure  a p p l i e d  \ 
t o  a l l  f o r e i g n  i n v e s t m e n t s  g e n e r a t e s  a s e t  of  c r o s s - s e c t i o n a l  d a t a  

co r respond ing  t o  e x c h a n g e - r a t e  b e t a s  over  t h e  c r o w - s e c t i o n  o f a i n d i -  

v i d v a l  f o r e i g n  inves tmen t s .  

Employing t h e  above-genera ted  d a t a  s e t s ,  we propose  t o  i n v e s t i g a t e  t h e  . 

hypo theses  s u g g e s t e d  by SML and IML models. For t h i s  purpose ,  we 

e s t i m a t e d  t h e  r e s p e c t i v e  e q u i l i b r i u m  r e l a t i o n s h i p  s p e c i f i e d  under t h e  

two models by performing s i m p l e  second-pass  r e g r e s s i o n s ,  i . e . ,  by 

runn ing  l i n e a r  r e g r e s s i o n s  o v e r  t h e  c r o s s - s e c t i o n a l  d a t a  se ts  g e n e r a t e d  

from t h e  above s i m p l e  f i r s t - p a s s  r e g r e s s i o n s .  I n  o r d e r  t o  e s t i m a t e  

e q u i l i b r i u m  r e t u r n - r i s k  r e l a t i o n s h i p ,  we c o u l d  r e p r e s e n t  r i s k s  

e i t h e r  i n  te rms o f  t h e  b e t a s  o r  e q u i v a l e n t l y  i n  terms of  c o v a r i a n c e s .  

I n  t h i s  t h e s i s ,  we adopted  t o  c a r r y  o u t  a l l  o f  o u r  e m p i r i c a l  a n a l y s e s  

i n  terms o f  t h e  b e t a s ,  f o l l o w i n g  t h e  e q u a t i o n  (VI .Sb) .  T h e r e f o r e ,  



- - - - -- - 

we e s t i m a t e d  r e g r e s s i o n  e q u a t i o n s  of t h e  f o l l o y i n g  forms:  
I 

SML: E@* = z + A b  + e  
J j j 

-- 
IML: E@* = z '  + A ' b .  + ~ * E X  + ~ * b *  + e' 

J J j -J- j 

., 
From t a k i n g  p a r t i a l  d e r i v a t i v e s  o f  t h e  e q u a t i o n  (V1.5b) w i t h  r e s p e c t  

* % 

t o  t h e  r e l e v a n t  r e g r e s s o r s  -of t h e  r e s p e c t i v e  models s p e c i f i e d  above,  we 

have e x t r a c t e d  t h e  f o l l o w i n g  t e s t a b l e  hypotheses :  

H ~ (  IML) : 

'. The f i r s t  

The e s t i m a t e d  coe f f i c j .&s  f o r  t h e  i n t e r c e p t  and t h e  s l o p e  

o f  t h e  m a r k e t - r a t e  r i s k  v a r i a b l e  s h o u l d  be  bo th  p o s i t i v e ,  

i . e .  , z ,  > 0 f o r  t h e  SVL model. 

L ikewise ,  z ' ,  A' > 0 f o r  t h e  IML model. 

The e s t i m a t e d  c o e t f i c i e n t  f o r  exchange r a t e  f l u c t u a t i o n s  . , 

LI s h o u l d  b e  p o s i t i v e . a n d  approx imate ly  u n i t y ,  i . e . ,  z* = 1. 

The e s t i m a t e d  c o e f f i c i e n t  f o r  exchange r a t e  f l u c t u a t i o n s  
/ 

s h o u l d  be  n e g a t i v e ,  i . e . ,  A* < 0. 

two hypo theses  s t a t e  t h a t  bo th  t h e  r i s k - f r e e  r a t e  and t h e  

marg ina l  e f f e c t s  of market  r a r e  r i s k  shou ld  be  p o s i t i v e .  But i t  

shou ld  be  no ted  t h a t  t h e  SML model ' s  s ' lope c o e f f i c i e n t  f o r  t h e  market 

r a t e  r i s k s  i n c l u d e  t h e  i n d i r e c t  e f f e c t s . o n  r e t u r n s ,  which can be  s e e n  

t o  come a b o u t ,  i n  t h e  e q u a t i o n  (VI.Sb), from market  r a t e  r i s k s  
, 

i n t e r a c t i n g  w i t h  t h e i r  c o r r e s p o n d i n g  exchange r a t e  r i s k s  i n  a nor i - l inear  

and composi te  f a s h i o n .  The t h i r d  h y p o t h e s i s  H3 o f  t h e  IML model s t a t e s  



- - t h a t  an i n c r e a s e  of t h e  e x p e c t e d  exchange r a t e  shou ld  l e a d  t o  a  h i g h e r  
a 

T&- - 
4* 

- 

r e t u r n  ea rned  OP t h e  co r respond ing  inves tmen t .  ~ o ~ e o v e r ,  i t  s h o u l d  
3s- 

-, a f f e c t  t h e  e q u i l i b r i u m  r e t u r n  i n  an  e q u i p r o p o r t i o n a l  .amount i n  t h e  same 

d i r e c t i o n .  L a s t l y ,  t h e  f o u r t h  h y p o t h e s i s  H4 of t h e  IML model s t a t e s  
I 

t h a t  f o r e i g n  r e t u r n s  i n v e s t o r s  a r e  w i l l i n g  t o  a c c e p t  a r e  s m a l l e r ,  

$ 2  

?" / .I 
i n  e q u i l i b r i u m ,  where  t h e  i n v e s t m e n t s  t e n d  t o  be exchange-preferred. .  -+ - 

. , k t  I n - o t h e r  words, €he more t o t a l  r i s k  o f  an inves tmen t  is  reduce  
by 

\ 
o f f s e t t i n g  e x c h g q e  r a t e  r i s k ,  t h e  s m a l l e r  w i l l  be t h e  r e t u r n  r e q u i r e d  

/-,, by i nves toks  i n  e $ . j i l i b r i w n .  

Empi r i ca l  r e s u l t s  o f  t h e  above r e g r e s s i m s  a r e  r e p o r t e d  i n  Table i 

, ?- 

(V1.1) .  The r e s u l t s  show t h a t  t h e  e s t i m a t e d  i n t e r c e p t  terms 
-. i 

o f  t h e  SML and IML models a r e  bo th  p o s i t i v e ,  and t h e y  a r e  s t a t i s t i c a d l y  

s i g n i f i c a n t  a t  t h e  99 % l e v e l  o f  conf idence .  Likewise ,  t h e  e s t i m a t e d  

s l o p e  c o e f f i c i e n t s  o f  market  r a t e  risks a r e  p o s i t i v e  f u r  b ~ t h  model,  b u t  - -- 

1 
t h e  s t a t i s t i c a l  s i g n i f i c a n c e  c o u l d  no t  be e s t a b l i s h e d  f o r  t h e  IML model. 

The e s t i m a t e d  s l o p e  c o e f f i c i e n t  f o r  t h e  exchange r a t e  v a r i a b l e  is p o s i t i v e  

and s b a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  95 % l e v e l  o f  c o n f i d e n c e .  Moreover, 

i t s  magnitude is e s t i m a t e d  t o  be  .7901, t h u s  roughly  approx imat ing  t h e  
3 

v a l u e  o f  u n i t y  a s  t h e  t h e o r y  s u g g e s t e d .  L a s t l y ,  t h e  e s t i m a t q d  s l o p e  

" I 
c o e f f i c i e n t  of exchange r a t e  r i s k  from t h e  IML model i s  n e g a t i v e ,  

a s  was s p e c i f i e d  i n  t h e  l a s t  h y p o t h e s i s ,  b u t  i ts s t a t i s t i c a l  s i g n i f i c a n c e  

+ c o u l d  n o t  be b s t a b l i s h e d  f o r  t h e  test ' s  t ime-per iod  between 1968 t o  1982.. 

L . 
The c o r r e l a t i o n  c o e f f i c i e n t s  a r e  .1854 f o r  t h e  SIL model, and -6296 

f o r  t h e  IML' model. Thus, judg ing  from t h e  two models '  c o r r e l a t i o n  



c o e  f i c i e n t s  a l o n e ,  o n e  c o u l d  make an a r g u m e n t  t h a L - t h e  UI.1L-1nodeL-------- i 
pe r fo rmed  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  t r a d i t i o n a l  SML model.  

- -  L -- -- 

/ However, t h e  l e v e l  o f  e x p l a n a t o r y  power i n  b o t h  models  ~ : i s  

- - 2  d i s t r e s s i n g l y  low t o  w a r r a k t  s u c h  a  c l a i m ,  a l t h o u g h  i t  was c o n s i d e r -  

a b l y  h i g h e r  i n  t h e  IML model i n  compar i son  t o  t h e  SML model.  I h u s ,  

we a r e  h e s i t a n t  a t  t h i s  s t a g e  o f  t h e  i n v e s t i g a t i o n  t o  c o n c l u d e  d e f i n i -  - 
. . 

t i v e l y  one  way o r  t h e  o t h e r ,  and h e n c e f o r t h ,  we p r o c e e d , - t o  c a r r y  o u t  

o u r  e m p i r i c a l  a n a l y s e s  by employ ing  p c r t f o l i o  d a t a .  

& 
Although it 1s n o t  one  o f  o u r  p r i n c i p a l  objectives to '  p r e s e n t  any 

s y s t e m a t i c  t r e a t m e n t  on v a r i o u s  e c o n o m e t r i c  p rob lems  o f  employing  inc l iv i -  

2 
d u a l  i n v e s t m e n t ' s  b e t a s  , we a d o p t e d  t h e  f o l l o w i n g  p o r t f o l i o  app roach  ~ 

main ly  t o  o b t a i n  more e f f i c i e n t  e x - p o s t  e s t i m a k e s  o f  e x  a n t e  c o n d i -  

t i o n a l  r e t u r n  d i s t r i b u t i o n s ,  and  t h e r e b y  t o  improve t h e  s t a t i s t i c a l  

q u a l i t y  o f  empirical r e s u l t s  a s  cpmpared t o  t h e  above  approach,.  The 
n 

p o r t f o l i o  a p p r o a c h  t a k e n  i n  t h i s  t h e s i s  i n c l u d e s  a l l  U.S. d o m e s t i c  

i n v e s t m e n t s  and U.S. f o r e i g n  i n v e s t m e n t s  i n  e i g h t  i n d i v i d u a l  c o u n t r i e s  

f o r  a l l  t y p e s  o f  m a n u f a c t u r i n g .  Thus, t h e  r a t e  o f ,  r e t u r n  e a r n e d  -on  

p o r t f o l i o  p  i n  y e a r  t was c a l c u l a t e d  by t a k i n g  a  s i m p l e  w e i g h t e d  a v e r a g e  

o f  t h e  i n d i v i d u a l  i n v e s t m e n t s '  a n n u a l  a v e r a g e s  o f  a g g r e g a t e  r e t u r r t s  

preciously c a l c u l a t e d .  The c o r r e s p o n d i n g  exchange  r a t e  v a r i ~ b l e  was 

c a l c u l a t e d  i n  a n a l o g o u s  manner .  I t e r a t i n g  t h i s  p r o c e d u r e  o v e r  time 

g e n e r a t e d  a  set o f  t i m e - s e r i e s  on a  p b r t f o l i o ' s  r e t u r n  and  exchange  
I 

I 
r a t e  d a t a .  R e p l i c a t i n g  t h e  above  p r o c e d u r e ,  we formed n i n e  more 

m a r g i n a l  p o r t f o l i o s ,  each p o r t f o l i o ' f o r m e d  by r e p l a c i n g  s u c c e s s i v e l y  . 

o n e  i n v e s t m e n t  from a - p r e v i o u s  p o r t f o l i o  w i t h  a  new i n v e s t m e n t .  * 

2 ,-; 
The p r imary  problem v i i th  s u c h  a n  a p p r o a c h  a r i s e s  from t h e  we l l -knov~n  



From estimating the respective characteristic lines by use' of thus- 

generated time-series, we obtained cross-sectional data sets c a m -  
i' 
'v 

esponding to market rate betas and exchange rate betas. Next, from . 

averagi'ng , on an%nual basis, a portfolio's time-series of earnings, 

and repeating the calculations for all other portfolios, we generated 

the cross-sectional data set corresponding to portfolio earnings. 

I ikpwise, cross-sectional data sets for the exchenge rate variable 

were generated in strictly analogous manner. 

~ m p l o ~  ing thus-generated cross-sectional data sets, we estimated 

again the regression equations (VI.15a) and (VI.lSb), to test the four 

hypotheses stated earlier. The empirical results obtained from the 

present regressions are reported on the,lower half of the Table (VI.l). 

First, the reported results from the SML model show that the statistical 
I 

significance of its estimated slope coefficient for the market rate risk 
7 

* 
variable still cannot be establiskd. The statistical significance 

for A has worsened from the initial value of ,7058 to the value of .1201, 

as a resultaof employing portfolio data. More seriously, the correlation 

coefficient has deteriorated to such an extent that there was virtually 

no explanatory power left in the SML model. 

SecCond, the quality of empirical results obtained from the IML model 

led signlflcantly across the board following.the use of 
- 

The statistical significance of each parameter 
- 

estimated hhs impro~ ed markedly. a As well, the ecorrelation coefficient 



obtained from the IML model has also improved 

initial value of .6296 to the value of .9404 '/ , I 

- 

dramatically from the 

thus explaining nearly . 
L 

/-' 
90% of total variations of the equilibrium relationship. According 

to empirical results' of Table ( V I  .1), the slope coef'f icient of market rate 
-- 

risk estimated from our IML model is far greater than the value estimntcd 

from the traditional SML model, indicating that the nature o f  the equili- 
0 

brium returns is far more sensitive to market rate risk than indicated 

P by empirical results of the SML model. Moreover, judging from the 

astoundingly improved correlation coefficient due to introdi~cing 

stochastic exchange rate fluctuations in our IML model, we are inclined ' 

* 
to conclude that the role of exchange' rate fluctuations, sirw qua nor,, 

for explaining equilibrium return performances, is far mare crucial 
-. 

than any other considerations. This is substantiated by the observation 
-. 

that once exchange rate Influences are removed from a regression, such 
- 

as the SML model, virtually all of the explanatory power simply evapor$tes 
-- 

leaving nothing to the remaining variables. 

/ \  
\&.' .. 
/ In addition to our previously enunciated importance of exchange rate 

fluctuations for its inclusion i the 1FilL model on purely theoretical C \ a grounds, we are led to conclude on emplrical ba,ls also that our IML modeJ 

performs more precisely and is qua1 i tatively superior to t h ~  traditional 

model. Ihe theoretical'results and emplrical findings obtarnerl i r i  this 

chapter suggest that the role of the exchange rate fli~ctuations fur 
? 

explaining equilibrium eturns on foreign investment IS, ~rtdeed, esserit l o  1. -9  



EMPIRICAL ESTIMATION OF SML AND IML MODELS 

SML 11.2123 ---- . 2.2828 ---- 4.3670" ---- .7058 ---- a .1854' . 

IML 13.9725 .7906 .9532 -3.9904 5.1973" 2.6101" , .2798 -.5899 -6296 

I 

SML 12.7505 ---- .3579 ---- 5.3630" ---- . I 2 0 1  ---- 
P  

.0424 

IML 12.8332 .6035 4.6552 -7.8437 9.5517" '3.3353* 2.2513'" -6.3528" .9404 
P  

Sources :  Survey of  Cur ren t  Bus iness ,  August 1967 through August 1484 f o r  d a t a  
used i n  t h e  r a t e  of  r e t u r n  v a r i a b l e .  y. 

I 
, F e d e r a l  Reserve B u l l e t i n ,  1967 through 1984 f o r  t h e  d a t a  used i n  t h e  

+exchange r a t e  v a r i a b l e .  

Note: The s u b s c r i p t  p  s t a n d s  f o r  t h e  p o r t f o l i o  approach,  which is used t o  
avo id  t h e  measurement e r r o r  problem of  t h e  e s t i m a t e d  b e t a s  employed 
i n  t h e  above second-pass  r e g r e s s i o n s .  S i n c e  t h e r e L i s  a  l a r g e  

.\ 
a econometr ic  l i t e r a t u r e  on t h e  e r r o r s - i n - t h e - v a r i a b l e s  problem, i t  is  

no t  in tended  t o  Consider he t e c h n i c a l  a s p e c t s  of  t h e  problem i n  any 
formal way here .  ,See Joh i s  t o n  ( 1 9 7 2 ) ,  pp. 281-292, f o r  a  r i g o r o u s  
e x p o s i t i o n .  In i n t u i t i v e  terms, however, t h e  problem a r i s e s  from 
t h e  f a c t  t h a t  i f  a  proxy v a r i a b l e  ( i . e . ,  , e s t i m a t e d  v a r i a b l e )  is used 
i n  t h e  qbove second-pass r e g r e s s i o n s ,  t h e  computed r e g r e s s i o n  c o e f f i -  
c i e n t s  do n o t  have t h e  same p r o p e r t i e s  a s  i f  t h e  t r u e  measure o f  t h e  
r e g r e s s o r s  ( i . e . ,  p o p u l a t i o n  pa ramete r s )  were used.  Thus, we formed 
marginal  p o r t f o l i o s  t o  l e s s e n  t h e  problem based on i n c h v i d u a l  i n v e s t -  
ments i n  n i n e  c o u n t i r e s ,  each of  which is chosen a c c o r d i n g  t o  d e c r e a s i n g  
o r d e r  of  t h e  magnitudes i n  t h e  exchange r a t e  b e t a s  e s t i m a t e d  f o r  t h e  

k i n d i v i d u a l  inves tments .  Durbin-Watson tes t  was performed on t h e  
p o r t f o l i o  d a t a  employed f o r  e s t i m a t i n g  t h e  IML model. The computed 
s t a t i s t i c  f o r  t h e  a u t o c o r r e l a t i o n  of  r e s i d u a l s  was 2.08348, t h u s  
i n d i c a t i n g  no ev idence  of  t h e  a u t o c o r r e l a t i o n  problem. However, 
t h e  same c o u l d  n o t  be c la imed f o r  t h e  r e g r e s s i o n  employing i n d i v i d u a l  
d a t a .  I t s  computed v a l u e  f o r  t h e  Durbin-Watson s t a t i s t i c  was 1.30745, 
i n d i c a t i n g  i n c o n c l u s i v e  ev idence  o f  t h e  s e r i a l  c o r r e l a t i o n .  The lower 
and upper c r i t i c a l  v a l u e s  wi th  1 5  degrees  of  freedom and 3  exogenous 
v a r i a b l e s  a r e ,  r e s p e c t i v e l y ,  dL = .82 and du = 1 . 7 5  a t  5  X l e v e l  o f  
s i g n i f i c a n c e .  

* deno tes  s t a t i s t i c a l  s i g n i  a t  1 % l e v e l ,  and ** a t  5 76 l e v e l .  



- 
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Aside from the afore-mentioned criticisms of the traditional SML 

mod,el that it results in a misspecification of the true equilibrium 
' . 

return-risk relationship when exchange rate fluctuations are uncertain, 

it is also subject to another kind of criticism. Specifically, 

- Professor Cheng has argued that the traditional SML model results in 

contradiction because systematic market risk is a function of time, 

which cannot be held constant over time. Consequently, it results in , 

misspecifying the true equilibrium return-risk relationship in any 

empirical tests because systematic market risk, as-a population 
) 

regression coefficient, is not independent of the regressor representing 

the market rate of return. . In the context of ous present analysis, 

the relevance of this criticism is heig6tened by the time-dependent 

nature of exchange rate fluctuations and its corresponding coef f icients 
- 

I 

from one equilibrium situation to another. In a stochastic world, 

an investment cannot be expected to remain either exchange-preferred or 
> 

exchange-averse at all times, between different equilibrium situations. 

Consequently, we expect the equilibrium relationship to shift over 

different time-periods,., In the following chapters, we will attempt to 

provide a systematic treatment of the effects of exchanqe.rate 

fluctuations, focusing on the way in which the equilibrium level o f  

return, its stability, and the systematic risks are affected in individual 

investme 'h ts and in portfolios, as well as on the, way ~n which these '. 
estimated effects shift over time. For this purpose, we proceed to 

criss-cross over various aspects' of the equilibrium return-risk relation- 

ship, always putting forth the role played by exchange rate fluctuations . 
for subsequent investigations. 
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CHAPTER V I I .  EFFECTS OF EXCHANGE R A T E  FLUCTUATIONS O N M E A N S A N D  - 
VARIANCES OF POfEIGN RETURNS 

VII -1 .  F i r s t - P a s s . R e g r e s s i o n  A n a l y s i s  on Fore ign  Exchange R a t e s  and Re tu rns  

In  o r d e r  t o  i n v e s k ? i g a t e ' m p i r i e a l l y  t h e  e f f e c t s  o f  f o r e i g n  exchange 
s 2 '  

'3 5 

r a t e  f l u c t u a t i o n s  on r a t e s  of r e t u ~ h  ea rned  by U.S. w e a l t h  h o l d e r s ,  a l l '  .- - 

r e l e v a n t  d a t a  a r e  c o n v e r t e d  t o  U.S. d o l l a r  f i g u r e s .  T h i s  was done f o r  

c a l c u l a t i n g  r a t e s  o f  r e t u r n  on i n d i v i d u a l  f o r e i g n  inves tmen t  and on 
G 

p o r t  f o l i o s  c o n t a i n i n g  i n v e s t m e n t s  i n  manufactur ing  i n d u s t r i e s .  Fore ign  
! 

exchange r a t e s  a r e  t h e  annual  a v e r a g e  f i g u r e s  o f  U.S. d o l I a r  , p r i c e s  p e r  

u n i t  o f  f o r e i g n  cur rency .  From t h e  annual  ave rage  d o l l a r  p r i c e  of  each 

f o r e i g n  c u r r e n c y ,  we have c a l c u l a t e d  t h e  annual  ave rage  r a t e s  o f  

i n  f o r e i g n  exchange r a t e s .  T h e s e  f i g u r e s  f o r  annual  a v e r a g e  f o r  ' . 
r a t e s  of r e t u r n  and exchange r a t e s  a r e  t h e n  used t o  c a r r y  o u t  f i  

r e g r e s s i o n s  f o r  t i m e - s e r i e s  a n a l y s e s  on t h e  r e t u r n  performance o f  

f o r e i g n  inves tmen t .  

The t ime-per iod  under p r e s e n t  i n v e s t i g a t i o n  is between $968 and 1982. 

This  p e r i o d  is  subd iv ided  i n t o  6  moving marg ina l  s u b p e r i o d s ,  each  marg ina l  
P 

d e i i o d  be ing  l o  y e a r s  i n  l e n g t h .  In  o t h e r  words,  e a c h  marg ina l  s u b p e r i o d  
' 0 

1 

was formed by s u c c e s s i v e l y  d e l e t i n g  t h e  o l d e s t  o b s e r v a t i o n  from t h e  p r e v i o u s  

s u b p e r i o d ' s  d a t a  s e t ,  u s i n g  t h e  f i r s t  s u b p e r i o d  between 1968 and 1977 

a s  o u r  s t a r t i n g  base -pe r iod ,  and t h e n  s i m u l t a n e o u s l y  add ing  a  n e w ' o b s e r v a t i o n  

t o  t h e  c u r r e n t  s u b p e r i o d ' s  d a t a  s e t .  For example, o u r  second marg ina l  

s u b p e r i o d  is  formed by d e l e t i n g  1968 from t h e  base -pe r iod ,  b u t  a t  t h e  same 

t ime ,  adding 1978 t o  t h e  second subper iod ' ,  g i v i n g  u s  a n o t h e r  s u b p e r i o d  from 



- 

1969 t o  1978 .  From e a c h  m a r g i n a l  s u b p e r i o d ,  we c a l c u l a t e d  t h e  p e r i o d ' s  

a v e r a g e  v a l u e s  for t h e  v a r i a b l e s  a n a l y z e d  i n  t h i s  s t u d y .  ?he s&pe;iods4 

a v e r a g e  f i g u r e s  o f  t h e  10 a n n u a l  a v e r a g e  v a l u e s  were t h e n  used  i n  o r d e r  t o  

e x p o s e  any  t ime-dependen t  s h i f t s  o f  e s t i m a t e d  r e g r e s s i o n  c o e f  f  ir i e n t s  

be tween  t h e  s u b p e r i o d s .  For  e a c h  s u b p e r i o d ,  we a l s o  r a n  s e c o n d - p a s s  

r e g r e s s i o n s  f o r  t h e  ' p u r p o s e s  o f  c r o s s - s e c t i o n a l  a n a l y s i s  be-twee'n p o r t f o l i o  - 

p e r f o r m a n c e s  i n  terms o f  p o r t f o l i o ' s  r e t u r n ,  s t a b i l i t y  and s y s t e m a t i c  r i sk .  

- 

S i n c e  a l l  d a t a  a r e  c o n v e r t e d  t o  U.S. d o l l a r  f i g u r e s ,  c h a n g e s  i n  exchange  

. r a t e s  a r e  i n v a r i a b l y  embedded i n  f o r e i g n  r a t e  o f  r e t u r n .  The p u r p o s e  o f  

t h ' s  s e c t i o n  is t o  i s o l a t e  and e m p i r i c d l l y  t e s t  t h e  e f f e c t s  o f  f o r 2 i g n  L C 

exchange  r a t e  f l u c t u a t i o n s  on i n d i v i d u a ?  c o i r n t r i e s '  r e t u r n  pe r fo rmance  

a s  well  a s  on p o r t f o l i o s  ' r e t u r n  p e r f o r m a n c e .  ~ ~ e c i f l d a l  l y  , t h l s  sect  i o n  

i n v e s t i g a t e s  t h e  h y p o t h e s i s  t h a t  f o r e i g n a r e t u r n  pe r fo rmance  h a s  a  p o s i t i v e  

f u n c t i o n a l  r e l a t i o n s h i p  w i t h  c h a n g e s  i n  f o r e i g n  exchange  r a t e s .  

', I n  o t h e r  words ,  we p r o p o s e  t o  t e s t  e m p i r i c a l l y  whe the r  i n c r e a s e s  i n  
\ 

f o r e i g n  exchange  r a t e s  e x e r t  a p o s i t i v e  impac t  on r a t e  o f  r e t u r n  e a r n e d  
- 

on f o r e i g n  i n v e s t m e n t ,  and  i f  s o ,  t o  what  e x t e n t  t h e  f o r e i g n  r a t e  of r e t u r n  

i s  a f f e c t e d  by exchange  r a t e  f l u c t u a t i o n s .  - 

A s  a  p o i n t  o f  r e f e r e n c e ,  we f i r s t  r a n  f i r s t - p a s s  r e q r e s s i o n s ,  i . e . ,  

t i m e - s e r i e s  r e g r e s s i o n s ,  f o r  e a c h  o f  Zher-16 c o u n t r i e s  r e p o r t e d  i n  l a b l e  ! V 1 1 . 1 ) .  

A s i m p l e  r e g r e s s i o n  was r u n  f o r  e a z h  i n u e s t m e n t  t o  f.it t h e  t i m e - s e r i e s  on 

r a t e  o f  r e t u r n  and exchange  r a t e  f l u c t u a t i o n s ,  r e f l e c t i n g  t h e  h y p o t h e s i s  t h a t  



Over  

t h e r e  ex i s t s  a f u n c t i o n a l  r e l a t i o n s h i p  between t h e  two v a r i a b l e s .  

Deno t ing  he  symbol (I* f o r  the a n n u a l  a v e r a g e  r e t u r n  on j t h  i n v e s t m e n t ,  and  
J t  

'jt 
f o r  a n n u a l  a v e r a g e  v a l u e  i n  j t h  exchange '  r a t e  v a r i a b l e  i n  p e r i o d  t ,  

t h e  f i r s t - p a s s  r e g r e s s i o n  o f  t h e  f o l l o w i n g  s i m p l e  l i n e a r  form was e s t i m a t e d  

f o r  e a c h  j t h  i nves tmen t :  

where 

X .  = j t h  exchange  r a t e ' s  a n n u a l  a v e r a g e  i n  y e a r  t .  
J t  

The r e l e v a n t  r e g r e s s i o n  r e s u l t s  a r e  p r o v i d e d  i n  T a b l e  ( V I I . l ) .  The . - 
r e p o r t e d  r e s u l t s  show d e f i n i t e  i n d i c a t i o n s  o f  a  p o s i t i v e  r e l a t i o n s h i p  be tween  

I 

t h e  two 'variables i n  a l l  r e g r e s s i o n s .  S l o p e  c o e f f i c i e n t s  f o r  t h e  f o r e i g n  

exchange  r a t e  v a r i a b l e  a r e  a l l  p o s i t i v e  and less t h a n  u n i t y ,  r a n g i n g  from 
4 

-1774 i n  t h e  c a s e  o f  I t a l y  t o  .6444 i n  t h e  c a s e  o f  Germany. P o s i t i v e  

v a l u e  f o r  s l o p e  c o e f f i c i e n t s  i n d i c a t e  t h a t  a  one  p e r c e n t  i n c r e a s e  

o f  t h e  r a t e  df  change  i n '  f o r e i g n  exchange  r a t e s  would l e a d ,  o v e r  time; 

t o  i n c r e a s i n g  t h e  r a t e  o f w e t u r n  on f o r e i g n  i n v e s t m e n t ,  b u t  a t  a  r a t e  c 

& 
somewhat s l o w e r  t h a n  t h e  p a c e  a t  which t h e  exchange  r a t e  v a r i a b l e  i n c r e a s e s .  

.p" 

R e g r e s s i o n  c o e f f i c i e n t s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  more 

t h a n  95% e x c e p t  i n  t h e  c a s e s  o f  Canada,  I t a l y ,  and  

Sweden. The c o r r e l a t i o n  c o e f f i c i e n t  between t h e  f o r e i g n  r a t e  o f  r e t u r n  



TABLE (VII.1) 

Austrialia 

Belqium 

Canada 

Denmark 

a France 

Germany 

Italy 
- 

Japan 

Netherland 

New Zealand 

Norway 

South Africa 

Spain 

Sweden 

Switzerland 

U.K. 

Sources: Survey 3f Current Business, 1967 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 chk3racteristic line 

with respect to exchange rate fluctuations are substantially higher 

than those from .the characteristic lines with respect to market rate 

' of retur~ in the case of the returns on direct foreign investments. 
( 

For comparison, see Table ( V I I I . 1 )  of' this thesis. However, , 

the reported correlation coefficients in this table are comparable to 

those obtained for 'the bore than 1000 individual NYSE stocks, most o f  

which show zorrelatim coefficients between .50 and .70. 
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and  exchange  r a t e  f l u c t u a t i o n s  r a n g e s  between .3029 i n  t h e  c g s e  o f  I t a l y  

, and  $8542 i n  t h e  c a s e  o f  F r a n c e .  T h u s ,  a s  t h e  IML model h a s  s u g g e s t e d ,  
, 

c h a n g e s  i n  f u r e i g n  exchange  r a t e s  exert a  d k e c t  and  a  p o s i t i v e  impac t  
- 

on t h e  r a t e  o f  r e t u r n  e a r n e d  on  f o r e r g n  i n v e s t m e n t s .  O t h e r  r e s u l t s  

from t h e  r e g r e s s i o n s  a r e  r e p o r t e d  i n  Tab le  ( V I I . l ) .  

Next ,  f o l l o w i n g  t h e  same p r o c e d u r e  t a k e n  above ,  we a l s o  c a r r i e d  o u t  

f i r s t - p a s s  r e g r e s s i o n s  by u s e  o f  p o r t f o l i o  d a t a  p r e p a r e d  i n  t h e  l a s t  
P 
Ls) c h a p t e r .  A s imp le  r e g r e s s i o n  was p e r  formed t o  f i t  t h e  time-series o f  

p o r t f o l i o  r e t u r n s  and e ~ c h a n g e ~ r a t e  f l u c t u a t i o n s ,  r e f l e c t i n g  o u r  p r e s e n t  
/ 

h y p o t h e s i s  t h a t ' o v e r  time, t h e r e  e x i s t s  a  s i m p l e  f u n c t ' o n a l  r e l a t i o n s h i p  
h t 

between t h e  two sets o f  t i m e - s e r i e s .  Deno t ing  t h e  hymbol p* t o  s t a n d  f o r  
1 p t  

anr iual  r a t e  o f  r e t u r n  on p o r t f o l i o  p  i n  y e a r  t ,  and  x  $a r e p r e s e n t  t h e  
pt  \ 

a n n u a l  a v e r a g e  o f  exchange  r a t e  f l u c t u a t i o n s  f o r  t h e  c o r r e s p o n d i n g  
f 

p o r t f o l i o ,  we r a n  t h e  f i r s t - p a s s  r e g r e s s i o n  o f  t h e  f o l l o w i n g  s i m p l e  l i n e a r  

form f o r  e a c h  p o r t f o l i o :  

e r e l e v a n t  r e g r e s s i o n  r e s u l t s  a r e  r e p o r t e d  i n  Tab le  ( V I I . 2 ) .  

Ihe  r e s u l t s  show a d e f i n i t e  i n d i c a t i o n  o f  a  p m o s i t i v e  r e l a t i o n s h i p  , 

between  t h e  t w o  v a r i a b l e s  i n  e a c h  o f  t h e  r e g r e s s i o n s  we pe r fo rmed .  

L 
Ilw e s t i m a t e d  s l o p e  c o e f f i c i e n t s  o f  t h e  exchange  r a t e  v a r i a b l e  a r e  a l l  

p o s i t i v e  and s m a l l e r  t h a n  u n i t y .  T h e l r  magn i tudes  a r e  a p p r o x i m a t e l y  
- 

t h e  same a s  t h o s e  o b t a i n e d  e a r l i e r ,  r a n g i n g  between . I 8 1 4  and  .5025 f o r  

t h e  p r e s e n t  r e g r e s s i o n s  u s i n g  p o r t f o l i o  d a t a .  Thus, we would e x p e c t  



I 

t h a t  a  one p e r c e n t  inc rement  o f  t h e  p o r t f o l i o ' s  exchange r o t e  r e s u l t s  

i n  r a i s i n g  t h e  r e t u r n  e a r n e d  on t h e  p o r t f o l i o  o v e r  t ime ,  bu t  a t  a  r a t e  

s lower  t h a n  t h e  pace  a t  which t h e  exchange r a t e  is e x p e c t e d h o  r i s e .  

I 

I t  i s  noteworthy t h a t  r e s u l t i n g  from t h e  use  o f  o u r  p o r t f o l i o  d a t a ,  we' 
- 

were a b l e  t o  r educe  s i g n i f i c a n t l y  t h e  l e v e l  of  i n s t a b i l i t y  i n  t h e  e s t ima te t i  
J 

b - 

s l o p e  c o e f f i c i e n t s ,  ip a d d i t i o n  t o  o b s e r v i n g  t h e  u s u a l  r e d u c t i o n  i n  t h e  
i 

v a r i a n c e  of  r e t u r n s  f o l l o w i n g  p o r t f o l i o  fo rmat ion .  A t  t h e  &me time, 4: 
*-' 

was p o s s i b l e  t o  enhance t h e  s t a t i s t i c a l  q u a l i t y  o f  t h e  e m p i r i c a l  r e s u l t s .  

Regress ion  c o e f f i c i e n t s  o b t a i n e d  f o r  Gquation ( V  I I .  2 ) were s t a t i s -  

t i c a l l y  s i g n i f i c a n t  a t  more t h a n  99% l e v e l  of  confidence, excep t  i n  t h e  

I * : I ~ : I >  0 1  l ' l l l (  I I l l . I ! I I \  ( * o I , I ~ ~ ~ I ; I I  i t 1 1 1  I \ I I ( * I  I i ( , i ( l 1 1 1  t ~ * 1  W ( * ( \ I I  I I IV I w u  I I I ~ I I - - ! ; ( > I ,  I I ~ ;  

' of ktw c o r r e s p o n d i n g  p o r t  f o  1 i o  d a t a  ranqed between -4260 and .887i'. 

Except  f o r  two c a s e s ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t  exceeded . 7 5  l e v e l .  
- 

In o t h e r  words, t h e  exchange r a t e  v a r i a b l e  a l o n e  is c a p a b l e ,  over  time, 

of e x p l a i n i n g  s u b s t a n t i a l l y  more t h a n  5 0 %  of t h e  t o t a l  v a r i a t i o n  o f  

r e t u r n  i n  t h e  o t h e r  e i g h t  c a s e s .  Thus, exchange r a t e  f l i lc-  

t u a t i o n s  p r o v i d e  a  c o n s i s t e n t  e x p l a n a t i o n  f o r  t h e  v a r i a t i o n s  o f  l e v e l s  

of  r e t u r n  e a r n e d  on e i t h e r  i n d i v i d u a l  i n v e s t m e n t s  o r  on p o r t f o l i o s .  

A s  t h e  IML model h a s  s t a t e d ,  exchange r a t e  f l u c t u a t i o n s  indeed e x e r t  
- % 

a  d i r e c t  and p o s i t i v e  impact  on l e v e l s  o f  r e t u r n  performance.  

Th i s  is f u r t h e r  d i s c u s s e d  l a t e r  o n ?  b u t  now we w i l l  p roceed t o  d i g  i n s i d e  
- 

i n t e r - t e m p o r a l  p a t t e r n  o f  between t h e  t w v a b l e s .  

- i 



- TABLE ( V f  I . 2 )  

PORT 1 

PORT 3 

PORT 5 

POR 18 

Note: All of the estimated regression coef ficienks are statistically 
r' - 

significant, with the exception of PORT10, at less than 1 X level 
B 

o f  significance. 
5 
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V I I - 2 .  F i r s t - P a s s  S u b r e g r e s s i o n  Analys is :  Inter-Temporal  P a t t e r n s  

- 

o f , E f f e c t s  Induced by Exchange Rate F l u c t u a t i o n s  

-- 

Taking one p o r t f o l i o  d a t a  set  a t  a  time, we r a n  s i x  s u b r e g r e s s i o n s ,  
4% 1 

each s u b r e g r e s s i o n  c o r r e s p o n d i n g  t o  a  p a r t i c u l a r  s u b p e r i o d .  -This  p rocedure  

was r e p e a t e d  fo; each  p o r t f o l i o ;  i n  o r d e r  t o  r e v e a l  any t ime-dependent  s h i f t s  

- 0 

o f  t h e  e s t i m a t e d  r e g r e s s i o n  pa ramete r s .  This  i t e r a t i v e  pqocedure a l s o  
\ r 

e n a b l e s  u s  t o  d i s t i l l  t h e  n e c e s s a r y  d a t a  f o r  f u r t h e r  employment i ' 
- 

i n v e s t i g a t i o n s  r e g a r d i n g  t h e  s t a b i l l t  y o f  r e t u r n s  and t h e  c r o s s - s z c t i o n a l  

p a t t e r n s  o f  e s t i m a t e d  p a r a m e t e r s .  -However, t h i s  p rocedure  h a s  involved 

s i x t y  s e p a r a t e  r e g r e s s i o n s  f o r  t h i s  purpose  a l o n e .  In o r d e r  t o  avo ld  
.. 

b e i n g  swamped by a f l o o d  of  s t a t i s t i c a l  r e s u l t s , > w e  have r e p o r t e d  

i n  Table  

We w i l  

r e t u r n  on 

VI I .3  ) t h e  s u b r e g r & s i o n  r e s u l t s  o f  PORT1 on ly .  
.A  

d e n o t e ~ t h e  symbol p* t o  r e p r e s e n t  t h e  annual  ave rage  r a t e  of  
p s t  

p o r t f o l i o  p ,  i n  s u b p e r i o d  s ,  i n  y e a r  t ,  and d e n o t e  t h e  symbol x 
p s t  

t o  r e p r e s e n t  t h e  c o r r e s p o n d i n g  exchange r a t e  v a r i a b l e .  We r a n  t h e  f i r s t -  

p a s s  s u b r e g r e s s i o n  o f  t h e  f o l l o w i n g  form i n  e a c T - s u b p e r i o d  f o r  a g iven  

p o r t f o l i o ,  and i t e r a t e d  t h e  p rocedure  f o r  a l l  t h e  o t h e r  p o r t f o l i o s :  O 

= a + b *  x  + e 
f. . 

'$st p s  ps  p s t  p s t .  

% 

The r e p o r t e d  r e s u l t s  i n  Table  ( V I J . 3 )  show t-hat  t h e r e  $xis ted  
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c o e f f i c i e n t s  were s t a t i s t i c a l l ;  a t  mqre t h a n  a  99% l e v e l  o f  conf idknce .  1- 
C o r r e l a t i o n  c o e f f i c i e n t s  remained above .66 l e v e l  through t h e  e n t i r e  

per iod . .  
4 

However, t h e  Table ( V I 1 . 3 )  a l s o  r e v e a l s  t h a t  t h e  e s t i m a t e d  s l o p e  c o e f f i -  
1 

c i e n t s ,  g e n e r a t e d  from i n d i v i d u a l  s u b r e g r e s s i o n s  f o r  a  g i v e n  p o r t f o l i o ,  I 

have s t e a d i l y  i n c r e a s e d  over  t h e  tim&span o f  , s i x  s u b p e r i o d s  we c o n s i d e r e d .  
t 
i 

t h i s  i m p l i e s  t h a t ,  f o r e i g n  r a t e s  o f  r e t u r n  have become more s u s c e p t i b l e ,  
:I 
Y 

over  t h e  y e a r s ,  t o  changes  i n  exchange r a t e  f l u c t u a t i o n s ,  meaning t h a t  t h e  

t r u e  e q u i l i b r i u m  r e l a t i o n s h i p  betheen.  t h e  two va r%ables  may have be& 

* s h i f t i n g  upwards over  t ime .  Thus, t h e  magnitude o f  t h e  marg ina l  e f f e c t  

exchange r a t e  f l u c t u a t i o n s  can  b r i n g  t o  b e a r  upon f o r e i g n  r e t u r n  

performance has  i n c r e a s e d ,  f o r  example, from t h e  v a l u e  oh .3438 i n  SUBPl ' 

t o  t h e  v a l u e  of  -5260 I n  SUWQ.' I n  o t h e r  words, a  one  p e r c e n t  i ~ e r e r n e n t -  -' 
6 

of t h e  exchange r a t e  l e v e l  h a s  r e s u l t e d  i n  improving ret 'urn performance '  

J 
i n  e x c e s s  o f  a h a l f  p e r c e n t a g e  p o i n t ' b y  t h e  l a s t  s u b p e r i o d .  Moreover, 

t h e  c o r r e l a t i o n  c o e f f i c i e n t s  a l s o  have improved s t e a d i l y  o v e r  t h e  same 

t ime-span,  from t h e  v a l u e  o f  . 7 0 2 1 , i n  SUBPl t o  t h e  v a l u e  o f  .8911 i n  SUBP6. 

In o t h e r  words,  t h e  exchange r a t e  v a r i a b l e  a l o n e  c o u l d  e x p l a i n  n e a r l y  80% 

\ o f  t h e  t o t e l  v a r i a t i o n  i n  r e t u r n  performance b~y t h e  l a s t  s u b p e r i d d  
+G * 

- These f i n d i n g s  i n  t u r n  i n c r e a s e  o u r  suspicion t h a t  the c h a ~ e c t e r -  
\ 

i s t i c  r e l a t i o n s  of  r e t u r n  performance w i t h  r e s p e c t  t o  exchange r a t e  

f l u c t u a t i o n s  may n o t  b e  s t a b l e  f rom p e r i o d  t o  p e r i o d ,  i . e . ,  may n o t  $e 

t ime- independent .  . In  o r d e r  t o  i n v e s t i g a t e  e m p i r i c a l l y  t h i s  p o s s i b i l i t y ,  



TABLE ( ~ 1 1 . 3 )  - 
a b* t ( a )  t(bx) E(pX)  ~ ( x )  V(pf) V(x) Corr 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ; 

hote:  All o f  the estimated regression coefficients . afe , statistically t '  

-_ 
significant at less than 1 %  level o f  significance. ' 



we o b t a i n e d  t h e  t i m e - s e r i e s  on e s t i m a t e d  s l o p e  c o e f f i c i e n t s  o f  

c h a r a c t e r i s t i c  l&es w i t h  r e s p e c t  f o  exchange r a t e  f l u c t u a t i q n s ,  

which we have termed t h e  "exchange r a t e  b e t a . "  Each o b s e r ~ ~ t i o n  p o i n t  

of  a g iven  t i m e - s e r i e s  comes from t h e  c o r r e s p o n d i n g  f i r s t - p a s s  s u b r e g r e -  
-F 

. s s i o n  we performed i n  e q u a t i o n  (VII .3) .  ' I n  t h i s  way, t i m e - p r o f i l e s  
a 

- - 
of exchange r a t e  b e t a s  a r e  p r e p a r e d  f o r  a l l  t h e  o t h e r  p o r t f o l i o s . ,  

\ - 

Using t h e s e  d a t a  sets ,  we propose  t o  tes t  t h e  h y p o t h e s i s  t h a t  t h e  exchange 

r a t e  b e t a s  a r e  an i n c r e a s i n g  f u n c t i o n  o f  t ime.  

. - 
Y- <-- / 

, 
- 

.. - --- - /-/ ... 
To test t h e  above h y p o t h e s i s  e x p l i c i t l y ,  we $bised t h e  f o l l o w i n g  ' 

- 
1- 

s imple  r e g r e s s i o n  approach w ~ i t h o u t  l o s i n g  t h e  e s s e n c e  o f  such  tests :  

b *  = a  + c Y T  + e  
p s  ' f 

P s P P  PS (VII -4)  

\ 

1 

- L  where b *  r e p r e s e n t s  t h e  exchange r a t e  b e t a  c o r r e s p o n d i n g  t o  p o r t f o l i o  p 
PS 

i n  s u b p e r i o d  s ,  and T r e p r e s e n t s  t h e  t ime  v a r i a b l e .  
P s 

In terms of  t h e  above r e g r e s s i o n  e q u a t i o n  (VI I .4 ) ,  we w i l l  f o c u s  on 
- 

t e s t a b l e  t i m p l i c a t i o n s  o f  t ime- independence .of  exchange r a t e  b e t a s ,  i . e . ,  

based  on t h e  t ime v a r i a b l e ' s  coefficients: - 
r 

ti,: The t i m e - c o e f f i c i e n t s  o f  &chan,& r a t e  b e t a s  are z e r o ,  

t h a t  is,  c *  = 0 f o r  a l l  p o r t f o l i o s .  
P  



Tab le  (VII.4) r e p o r t s  t h e  e m p i r i c a l  r e s u l t s  o b t a i n e d  from the 

' r e g r e s s i o n  e q u a t i o n  (VII.4). The r e p o r t e d  r e s u l t s  i n d i c a t e  t h a t  

t h e  exchange  r a t e  b e t a s  have  p o s i t i v e k i m e - c o e f f i c i e n t s  i n  a l l  u t h e r  

t h a n  two c a s e s ,  t h u s  c o n f i r m i n g  o u r  p r e s e n t  h y p o t h e s i s  t h a t  ev rhanqe  

r a t e  b e t a s  t e n d ' t o  s h i f t  upwards w i t h  p a s s a g e  of  time. However, 
I 

e s t i m a t e d  t i m e - c o e f f i c i e n t s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  95 Z l e v e l  

o-f c o n f i d e n c e  i n  o n l y  t h r e e  o f  t h e  c a s e s .  Thus, w h i l e  i t  is t r u e  t h a t  

t h e  e s t i m a t e d  exchange  r a t e  b e t a s  tendkd t o  move upwards o v e r  Lime,. t h e i r  

s t a t i s t i c a l  s i g n i f i c a n c e  c o u l d  n o t  b e  e s t a b l i s h e d  u n e q u i v o c a l l y  a c r o s s  

t h e  b o a r d .  In  no way do t h e & ?  n e c e s s a r i l y  imply t h a t  t h e  equi l ' ibr ium 

exchange  r a t e  b e t a s  have remained  independen t  of  t l l n ~ .  l o  fu r ' t lwr  
I 

d e l v e  i n t o  t h e  q u e s t i o n  o f  t ime- independence  o f  t h e  e s t i m a t e d  p a r a m e t e r ,  
I, - 

we w i l l  p roceed  t o  i n v e s t i g a t e  w i r i c a l l y  t h e  t i m e - p r o f  i l e  o f  i t s  
/ 

I 
, 

c r o s s - s e c t i o n a l  r e l a t i o n s h i p .  
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UII-3. Second-Pass Regress ion  Ana lys i s  f o r  t h e  Cross-Sect lorml  

E f f e c t s . o f  Exchange Rate  F l u c t u a t i o n s  ,i 

The q u e s t i o n  w e  a s k  i n  t h i s  s e c t i o n  is whether  w i t h i n  a  g iven  time- 

p e r i o d ,  exchange r a t e  f l u c t u a t i o n s  e x e r t  a  p o s i t i v e  c r o s s - s e c t i o n a l  - - 

impact  a c r o s s  i n d i v i d u a l  inves tmen t  r e t u r n  performance,  a s  we l l  a s  

a c r o s s  v a r i o u s  p o r t f o l i o  r e t u r n  performance.  That  is ,  we propose  t o  

t e s t  t h e  h y p o t h e s i s  t h a t  a  p o s i t i v e  r e l a t i o n s h i p  between r e t u r n s  and 

exchange r a t e  f l u c t u a t i o n s  e x i s t s  a c r o s s  v a r i o u s  i n v e s t m e n t s , .  and a l s o  

a c r o s s  v a r i o u s  p o r t f o l i o s ,  d u r i n F a  s p e c i f i e d  t ime-per iod .  Thus, i f  

i ndeed  t h e r e  e x i s t s  a  p o s i t i v e  r e l a t i o n s h i p  between t h e  two v a r i a b l e s  

over  a  c r o s s - s e c t i o n  o f  i n d i v i d u a l  inves tmen t  and over  a  c r o s s - s e c t i o n  

o f  i n d i v i d u a l  p o r t f o l i o s ,  t h e n  we would e x p e c t  t h e  r e t u r n s  ea rned  on 

an inves tmen t  o r  a  p o r t f o l i o  t o  perform b e t t e r  o r  p o o r l y ,  depending .ad 

~ v h e t h e r  c o r r e s p o n d i n g  exchange r a t e  changes  were,  r e s p e c t i ~ e l ~ y ,  - -  - - 

f a v o r a b l e  o r  u n f a v o r a b l e .  

For t h e  purposes  o f  t e s t i n g  t h e  a b o v e ' h y p o t h e s i s ,  a s imple  second-pass 

~~rqrc~r;f;i rtrl was pc-r f ormed t o  f i t  (-run:;-sect ional d a t  a on nvcraqc  

I I I 1'1 1 1 1  1 1  : 1 1 1 ( 1  I * \ I ' ~ I ; I I I O I ~  I i l l  I '  \ / ; I I . I ; I I ~ I ~ ~ : : ,  I A J I I ~ I * I I  1 ~ 1 ' 1  1 '  1 1 1 1 1  : I I I I ( ' ( ~  1 1 0 1 1 1  

t h e  f l r s t - p a s s  r e r ~ ~ - : s l o r l s  \Je r a n  1 1 1  t h e  p r e v l o u s  sections. Ilils r e g r e s s i o n  

rJas c a r r l e d  o u t  by employing bo th  i n d i v i d u a l  inves tmen t  d a t a  and p o r t f o l i o  

d a t a .  I t  s h o u l d  be  remembered, however, t h a t  t h e  r e l e v a n t  d a t a  used f ' o r  

second-pass  r e g r e s s i o n s  a r e  e x p e c t e d  v a l u e s  o f  c o r r e s p o n d i n g  t i m e - s e r i e s ,  

which habe been o b t a i n e d  by a v e r a g i n g ,  on an annua l  b a s i s ,  e x  p o s t  t ime- 

s e r i e s  a c t u a l l y  obse rved .  



,' 
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-', F i r s t ,  we d e n o t e  Ep* y r e s e n t  t h e  expec ted  v a l u e  o f  j t h  inves tmen t  Is 

annual  ave rage  r a t e s  o f  r e t u r n  from 1968 t o  1982, and d e n o t e  E x  t o  r e p r e s e n t  
j 

t h e  expec ted  v a l u e  o f  t h e  co r respond ing  exchange r a t e  v a r i a b l e .  From t h e  

s imple  second-pass  r e g r e s s i o n ,  we o b t a i n e d  t h e  f o l l o w i n g :  

Likewise ,  d e n o t i n g  Ep* t o  r e p r e s e n t  t h e  expec ted  v a l u e  o f  p t h  p o r t f o l i o ' s  
P  

ave rage  annuQl r a t e  o f  r e t u r n ,  and Ex t o  r e p r e s e n t  t h e  expec ted  v a l u e  of  
P  

t h e  co r respond ing  exchange rate v a r i a b l e ,  we performed t h e  s i m p l e  second- 

p a s s  r e g r e s s i o n  u s i n g  t h e  p o r t f o l i o  d a t a :  
* 

Ep* = 13.2334 + .2713 Ex + e p  . 
P 

( V I I . 6 )  
P  

( .3116)  ( - 3 3 5 0 )  ( .6094) 

A s  t h e  above r e s u l t s  show, t h e  e s t i m a t e d  s l o p e  c o e f f i c i e n t  is p o s i t i v e  

and less t h a n  u n i t y  i n  e i t h e r  c a s e .  I n  o t h e r  words,  t h e r e  e x i s t s  a  

p o s i t i v e  r e l a t i o n s h i p  between t h e  two v a r i a b l e s  over  a  c r o s s - s e c t i o n  

of  inves tmen t s  o r  p o r t f o l i o s .  Thus, r a t e  o f  r e t u r n  t e n d s  t o  be h i g h ,  

on t h e  a v e r a g e ,  i n  t h o s e  i n v e s t m e n t s  i n  which i ts c o r r e s p o n d i n g  exchange 
7 

r a t e  increment  is a l s o  h igh .  The e s t i m a t e d @ o p e  c o e f f i c i e n t  was s t a t i s -  

t i c a l l y  s i g n i  f i c a n k  &+ore --. t . 1 9 P ~ ~ 8 f  c o n f i d e n c e  when u s i n g  t h e  
-\ 

i n d i v i d u a l  i n v e s t m e n t s '  d a t a ,  b u t  i ts  s t a t i s t i c a l  s i g n i f i c a n c e ,  when t h e  

b a r t f o l i o  d a t a  a r e  used,  c o u l d  n o t  be e s t a b l i s h e d  'a t  90 L l e v e l  o f  c o n f i d e n c e .  

h The c o r r e l a t i o n  o e f f i c i e n t s '  from t h e  above r e g r e s s i o n s  a r e  .6144 and ,2753,  

i r e s p e c t i v e l y ,  f o r  e q u a t i o n s  ( V I I . 5 )  and (V11.6). Next,  we w i l l  p roceed 1 
t o  e s t i m a t e  t h e  a b o v e ' r e g r e s s i o n  e q u a t i o n s  a c c o r d i n g  t o  s u b p e r i o d s .  
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VII-4.  Second-Pass  S u b r e g r e s s i o n  A n a l y s i s  : Inter-Tempopa 1  P r o f  l-les of-- 

t h e  C r o s s - S e c t i o n a l  E f f e c t s  Induced  by Fxcha lge  Ra te  r l  u c t u a t  i o n s  
- 

\ 

- 
The o b j e c t i v e  o f  t h i s  s e c t i o n  is t o  i n v e s t i g a t e  t h e  l n t e r - t e m p o r a l l y  

s h i f t i n g  p a t t e r n s  o f  a  g i v e n  s u b p e r i o d ' s  c r o s s - s e c t i o n a l  e f f e c t s  i nduced  

by exchange  r a t e  f l u c t u a t i o n s .  .   or t h i s  p u r p o s e ,  we w i l l  f i r s t  examine 
e 

whe the r  - - o r  n o t  t h e  p o s i t i v e  c r o s s - s e c t i o n a l  e f f e c t  o f  t he .  exchange  rat :  
- - 

, f l u c t u a t i o n s  c o u l d  be  e s t a b l i s h e d  w i t h i n  a  s u b p e r i o d  a s  w e l l .  I n  attler 

words ,  we a s k  whe the r  exchange  r a t e  f l u c t u a t i o n s  e x e r t  a  p o s i t i v e  

impac t  on r e t u r n  p e r f o r m a n c e  o v e r  a c r o s s - s e c t i o n  o f  portfolios i n  any 

g i v e n  s u b p e r i o d .  Apply ing  t h i s  tes t  r e p e a t e d l y  t o  a l l  o t h e r  s u b p e r i o d s  

e n a b l e s  u s  t o  f o r c e  o u t  t h e  t i m e - p r o f i l e  o f  t h e  exchanqe  r a t e ' s  c r o s s -  

- s e c t i o n a l  e f f e c t  on r e t u r n  p e r f o r m a n c e ,  b r o u g h t  - abou t  by any s h i f t s  of  

e x i s t i n g  e q u i l i b r i u m  c o n d i t i o n s  from one  s u b p e r i o d  t o  a n o t h e r .  

Taking one  s u b p e r i o d  a t  a  time, w e  have  c o l l e c t e d  t h e  c o r r e s p o n d i n g  

c r o s s - s e c t i o n a l  d a t a  se t  o f  r e t u r n s  and exchange  r a t e  f l u c t u a t i o n s ,  

o b t a i n e d  from t h e  r e s u l t s  o f  t h e  f i r s t - p a s s  s u b r e g r e s s i o n s  w e , r a n  i n  
\ 

s e c t i o n  ( V I I . 2 ) .  We t h e n  r a n  t h e  c o r r e s p o n d i n g  s e c o n d - p a s s  r e g r e s s i o n  

on t h i s  d a t a  s e b .  T h i s  p r o c e d u r e  was i t e r a t e d  s u c c e s i v e l y  f o r  a l l  

o t h e r  s u b p e r i o d s .  I t  may a p p & ~ ,  a t  a  f i r s t  g l a c e ,  cumbersome t o  

f o l l o w  t h i s  s e e m i n g l y  d r u d g e r i o u s  p r o c e s s .  But its i m p o r t a n c e  becomes 

a p p a r e n t  o n c e  we r e c o g n i z e  t h a t  t h i s  p r o c e d u r e  e n a b l e s  u s  t o  p e n e t r a t e  

t h e  s u r f a c e  o f  a n  e s s e n t i a l l y  s t a t i c  c r o s s - s e c t i o n a l  p a t t e F n .  

C o n s e q u e n t l y ,  w e 3 a n  c a p t u r e  t h e  t i m e - p r o f i l e  o f  i n t e r - t e m p o r a l l y  s h i f t i n g  

u n d e r c u r r e n t s  a f f e c t i n g  t h e  c r o s s - s e c t i o n a l  p a r a m e t e r s  e s t i m a t e d ,  and 

s u b j e c t  i t  t o  e m p i r i c a l  tests e x p l i c i t l y .  



For t h i s  purpose ,  we d e n o t e  Ep*.- to r e p r e s e n t  t h e  e x p e c t e d  v a l u e  
P  s 

of  annua l  ave rage  r e t u r n s  on p o r t f o l i o  p  i n  s u b p e r i o d  s ,  and d e n o t e  

EXps t o  r e p r e s e n t  t h e  expec ted  v a l u e  o f  t h e  c o r r e s p o n d i n g  exchange r a t e  

va ' r iable.  We ran  t h e  second-pass  r e g r e s s i o n  o f  t h e  f o l l o w i n g  form i n  

each subper iod :  

The r e l e v a n t  r e s u l t s  from t h e  above r e g r e s s i o n s  a r e  r e p o r t e d  i n  

Table ( V I I .  5 ) .  A s  t h e  r e s u l t s  show, t h e  e s t i m a t e d  s l o p e  

c o e f f i c i e n t s  were p&tive, '  e x c e p t  i n  t h e  c a s e  o f  SURP6. 

In o t h e r  words, t h e r e  e x i s t s  a  p o s i t h e  r e l a t i o n s h i p  between t h e  

two v a ~ i a b l e s  over  t h e  c r o s s - s e c t i o n  o f  p o r t f o l i o s  i n  e v e r y  sub- 

p e r i o d  e x c e p t  SUBP6, meaning t h a t  changes  i n  e x p e c t e d  exchange r a t e  

f l u c t u a t i o n s  e x e r t  a  d i r e c t  e f f e c t  on c o r r e s p o n d i n g  r e t u r n s  i n  t h e  
* 

same d i r e c t i o n  over  t h e  c r o s s - s e c t i o n  o f  p o r t f o l i o s .  

The r e s u l t s  r e p o r t e d  i n  t h e  Table (VI I .5 )  a l s o  i n d i c a t e  t h a t  t h e  

' e s t i m a t e d  s l o p e  c o e f f i c i e n t  h a s  c o n s i s t e n t l y  d e c r e a s e d  i n  i ts magnitude,  

s t a r t i n g  from t h e  i n i t i a l  v a l u e  o f  .7590 i n  t h e  First s u b p e r i o d  t o  t h e  

f i n a l  v a l u e  of  -.0282 i n  t h e  l a s t  subper iod .  L ikewise ,  & t i m a t e d  

c o r r e l a t i o n  c o e f f i c i e n t s  have d e c r e a s e d  from t h e  i n i t i a l  v a l u e  o f  ,7941 

t o  t h e  f i n a l  v a l u e  o f  ,0261.  The e s t i m a t e d  s l o p e  c o e f f i c i e n t s  were 

found t o , b e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  95% l e v e l  o f  c o n f i d e n c e  i n '  
' 

' 
t h e  f i r s t  t h r e e .  s u b p e r i o d s  on ly .  



I n  i n t e r p r e t i n g  

t h a t  t h e  r e g r e s s i o n  

3 

t h e  ab$ r e s u l t s ,  however ,  we must b e e r  i n  mind 
* 

a r e  n o t  t h e - s o r t  v & - e n s K i p  
i- 

we would e x p e c t  t o  o b s e r v e  h e q u d i b r i u m  2 s i t ua t i ons , ,& the r  t h a n - g i v i n g  

a  s i m p l e  e m p i r i c a l  r e l a t i o n s h i p  between two v a r i a  e s  o n l y .  
,/' 

I n d e e d ,  we had a r g u e d  i n  t h e  p r e v i o u s  ~ h a p t e r ~ t h a t  t h e  e q u i l i b r i u m  
- L 

r e t u r n  on  F o r e i g n  i n v e s t m e n t s  is- r e l a t e d  t o  n o t  o t h m . l e v e l  o f  e x p e c t e d  

exchange  r a t e  f l u c t u a t i o n s  b u t  a l s h q t h e r  v a r i a b l e s .  B e m u s e  o f  t h i s ,  

poo r  pe r fo rmance  o f  t h e  p r e s e n t . r e g r e s s i o n  is t o  b e f e x p e c t e d .  We w i l l  
B 

' r e t u r n  t o  i n v e s t i g a t e  e q u i l i b r i u m  r e t u r n  p e r f o r m a n c e  by employinq  

m u l t - i p l e , r e g r e s s i o n  a n a l y s e s  i n  t h e  n e x t  c h a p t e r .  But f i r s t ,  we w i l l  , , 

p r o c e e d  t o  examine  t h e  manner i n  r ~ h l c h  s t a b i l i t y  o f  f o r e i g n  r e t u r n s  

a r e  a f f e c t e d  by  c h a n g e s  i n  s t a b i l i t y  o f  t h e  c o r r e s p a n d i r i g  exchange  r a t e  

f l u c t u a t i o n s .  



a  A t ( a )  t ( X )  E(p;) E(xp )  V(p ) B(x;) Corr 
P - 

- - - - - - - - - - - - - - - - - - - - - - - -me- - - - - - - - - - - - - -  ................................... 
SUIW1 12.48 .75 54.40 3.69* 13.22 .97 3 1  .34 .7941 

Note: * denotes s t a t i s t i c a l  s i g n i f i c a n c e  a t  5 %  l e v e l  of s i g n i f i c a n c e .  



VII-5. F i r s t - P a s s  Regress jon  A n a l y s i s  On Var iances  o f  Foreign , 

Return  Performance and Exchange Rate F l u c t u a t i o n s  

The q u e s t i o n  we pose  i n  t h i s  s e c t i o n  is wh5ther-and t o  what e x t e n t  
h 

t h e p t o t a l  r i s k  l e v e l ,  ,or  e q u i v a l e n t l y  t h e  g r o s s  i n s t a b i l i t y  l e v e l  of  

f o r e i g n  r e t u r n  performance,  is i n f l u e n c e d  by exchange r a t e  f l u c t u a t i o n s .  
/*  F -- 

Thus, from n o t i n g  t h a t  t h e  t o t a l  v a r i a n c e  of  nominal r e t u r n s  V(p*) is 
J 

t h e  sum of  t h e  v a r i a n c e  o f  r e a l  r e t u r n s  V(m*) and t h e  v a r i a n c e  of exchange 
J -* 

r a t e  f l u c t u a t i o n s  V(x.1  p l u s  2Cov(m* x . ) ,  we would e x p e c t  changes  i n  
J j' J 

t o t a l  r i s k  t o  be e x p l a i n e d ,  f o r  t h e  most p a r t ,  by t h e  v a r i a n c e  o f  

exchange r a t e  f l u c t u a t i o n s  a l o n e .  Th i s  is because  i f  t h e  r e a l  
'. , 

r e t u r n ,  i . e . ,  t h e  r a t e  o f  r e t u r n  e x c l u d i n g  t h e  f o r e i g n  exchange r a t e  

e f f e c t ,  remains f a i r l y  s t a b l e ,  we would e x p e c t  t h a t  i t s  v a r i a n c e  

and hence i ts  c o v a r i a n c e  w i t h  exchange r a t e s  t o  remain n e g l i g i b l e  i n  

magni tudes .  S p e c i f i c a l l y ,  i t  is hypo thes ized  t h a t  (he t o t a l  r i s k  l e v e l  

is an q n c r e a s i n g  f u n c t i o n  o f  t h e  v a r i a n c e  of  exchange r a t e  f l u c t u a t i o n s .  

Consequent ly ,  we propose  t o  test  t h e  h y p o t h e s i s  e m p i r i c a l l y  by u s e  o f  
L-. - 

1- 

t h e  t i m e - s e r i e s  on v a r i a n c e s  o f  r e t u r n s  and exchange r a t e  f l u c t u a t i o n s .  

In  o r d e r  t o  i n v e s t i g a t e  i n t e r - t e m p o r a l  e f f e c t s  on t h e  t o t a l  ri-sk- 

leve l ,  we have g e n e r a t e d  t h e  t i m e - s e r i e s  on t h e  v a r i a n c e  o f  p o r t f o l i o  

r e t u r n s  and c o r r e s p o n d i n g  exchange r a t e  f l u c t u a t i o n s  from i n d i v i d u a l  

s u b r e g r e s s i o n s  we performed p r e v i o u s l y .  Thus, each  o b s e r v a t i o n  p o i n t  o f  

a  g i v e n  p o r t f o l i o ' s  d a t a  c o r r e s p o n d s  t o  a  p a r t i c u l a r  s u b p e r i o d  f o r  which. -- 



- r---- 

. - 
t h e  r e l e v a n t  f i r s t - p a s s  s u b r e g r e s s i o n  was performed.  I n  t h i s  way, 

- - 

we have g e n e r a t e d  t e n  s e p a r a t e  se ts  o f  time-series, each' s e t  c o r r e s p o n d i n g  

t o  a p a r t i c u l a r  p o r t f o l i o ' s  v a r i a n c e  of  r e t u r n s  and exchange r a t e  f l q k u a -  

, , 

t i o n s .  

A s imple  f i r s t - p a s s  r e g r e s s i o n  was run t o  f i t  t h e  time-series on v a r i a n c e  

o f  r e t u r n s  and v a r i a n c e  o f  exchange r a t e  v a r i a b f e ,  r e f l e c t i n g  o u r  p r e s e n t  

h y p o t h e s i s  t h a t  t h e r e  e x i s t s ,  o v e r  time, a  p o s i t i v e  r e l a t i o n s h i p  between 

t h e  two t i m e - s e r i e s  on v a r i a n c e .  We w i l l  d e n o t e  t h e  symbol V(p* ) t o  . 
' .  P s 

r e p r e s e n t  t h e  v a r i a n c e  o f  r e t u r n s  on p o r t f o l i o  p ,  o b t a i n e d  from s u b p e r i o d  s ,  

and d e n o t e  t h e  symbol V(x ) t o  r e p r e s e n t  t h e  v a r i a n c e  o f  t h e  c o r r e s p o n d i n g  
P  s 

exchange r a t e  v a r i a b l e .  The s i m p l e  r e g r e s s i o n  o f  t h e  f o l l o w i n g  form 

was performed on each  p o r t f o l i o :  

The r e p o r t e d  r e s u l t s  i n  Table  (V11.6) show d e f i n i t e  i n d i c a t i o n s  o f  a  

p o s i t i v e  r e l a t i o n s h i p  between t h e  two time-series o f  v a r i a n c e .  

Ihe e s t i m a t e d  s l o p e  c o e f f i c i e n t s  a r e  a l l  p o s i t i v e ,  and t h e y  were 

s t a t i s t i c a l l y  s i g n i f i c a n t  a t  more t h a n  a 95% 

c a s e s .  A s  Table (VI1 .6)  shows, s t a t i s t i c a l  

e s t a b l i s h e d  o n l y  i n  one c a s e .  D i s r e g a r d i n g  

f i c a n t  'case, c o r r e l a t i o n  c a e f f i c i e n A  ranged  

l e u e l  o f  c o n f i d e n c e  i n  n i n e  

s i g n i f i c a n c e  c o u l d  no't be 

t h e  s t a t i s t i c a l l y  i n s i g n i -  

from .7097 t o  .9652. 

Thus, t h e  v a r i a n c e  o f  exchange r a t e  f l u c t u a t i o n s  a l o n e  c o u l d  e x p l a i n ,  

ove r  time more t h a n  50% o f  t o t a l  v s r i a t i o n  i n  t h e  t o t a l  risk l e v e l .  / 
3 



- 
pp - - - - - - 

- 

I t  is noteworthy t h a t  e i g h t  c a s e s h a d  oSer 704 . o f  t o t a l  v a r i a t i o n  - 

i n  t o t a l  r i s k  e x p l a i n e d  by t h e  v a r i a n e e  of  t h e  exchange r a t e  v a r i a b l e .  . . - 
i ts  e x p l a n a t o r y  power r a n g i n g  from 7 2 %  t o  93%. 1he  v a r i a n c e  of  . 

t h e  exchange r a t e  v a r i h b l e  a l o n e  coul"d e x p l a i n ,  - - on a v e r a g e ,  82% o f  

t o t a l  v a r i a t i o n  i n  t h e  t o t a l  r i s k  l e v e l .  . A s  t h e  t h e o r y  Sugges ted ,  

changes  i n  t o t a l  r i s k  c a n  b e  e x p l a i n e d ,  f o r  t h e  most p a r t ,  by changes  - 

43 
i n  t h e  v a r i a n c e  o f  t h e  exchange r a t e  v a r i a b l e .  The rest of  t o t a l  

> " a r i a t i o n s  i n  t h e  t o t a l  r i s k  measure,  i . e . ,  t h e  p o r t i o n  of  t o t a l  
L 

v a r i a t i o n s  l e f t  unexp la ined  by t h e  exchange r a t e  v a r i a b l e ,  cou ld  s t i l l  be 

4 e x p l a i n e d  presumably by t h e  o t h e r  two v a r i a b l e s ,  v i z ,  V(mx) and I q - - .I 4 ' 
i 
&- 

Cov (mt,  x  . ) .  However, tQe e m p i r i c a l  ev idence  p rov ided  i n  t h i s  s e c t i o n  
J J 

i n d i c a t e s  t h a t  t h e  remaining exp lana to ry .power  a t t r i b u t a b l e  t o  t h e s e  

two v a r i a b l e s  a r e  i n s i g n i f i c a n t  y o r  minor a t  b e s t .  Thus, t h e  e m p i r i c a l  
< - 

\ 

f i n d i n g s  o f  t h i s  s e c t i o n  s u b s t a n t i a t e  P r o f e s s o r  Grubel ' s c o n t e n t i o n  @ a t  
G - 

exchange r a t e  f l u c t u a t i o n s  can  be  s a f e l y  assumed t o  be  t h e  on ly  r i s k  a 

a t t a c h e d b o  f o r e i g n  i n v e s t m e n t .  The n e x t  s e c t i o n  i n v e s t i g a t e s  empi- - 
r i c a l l y  whether  o r  n o t  t h ~  e x i s t s  a  p o s i t i v e  re la ti^ L 

9 5 

v a r i a n c e  of  t h e  two v a r i a b l e s  c r o s s - s e c t i o n a l l y .  



PON T 1 

PORT 2 

PORT3  
- - 

P O R T 4  

POR 15 

P O R T 6  

 PORT^ 

P O R T 8  

P O R T 9  

P O R T 1 0  

Note: * d e n o t e s  s t a t i s t i c a l  s i g n i f i c a n c e  a t  1% l e v e l  o f  s i g n i f i c a n c e .  

+* d e n o t e s  s t a t i s t i c a l  s i g n i f i c a n c e  a t  5 %  l e v e l  o f  s i g n i f i c a n c e .  
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e VII-6. Second-Pass Regress ion  Ana lys i s  on t h e  Cross-Sectlor)aL 
. - . - -- 

P a t t e r n s  o f  Var iances  o f  Re tu rns  and Lxcharige Rates 

* 
Having e s t a b l i s h e d  a  p o s i t i v e  r e l a t i o n s h i p ,  ove r  time, between t h e  . 

v a r i a n c e  o f  r e t u r n  performance 'and t h e  v a r i a n c e  o f  exchange r a t e  

f l u c t u a t ' i o n s , .  we now ask  w b t h e r  we can a l s o  e s t a b l i s h  a  p o s i t i ' v e  

r e fa t io r i sh ip  between t h e  two v a r i a b l e s  over  a  c ross - sec t i ' on  o f  i n d i v i -  I 

* 

d u a l  i n v e s t m e n t s  and p o r k f o l i o s .  S p e c i f i c a l l y ,  we propose  t o  t e s t  

Jhe h y p o t h e s i s  t h a t  t h e  v a r i a n c e  o f  f o r e i g n  r e t u r n s  t e n d s  t o  be - 
h igh  a t  t h o s e  p l a c e s  where t h e  v a r i a n c e  o f  t h e  c o r r e s p o n d i n g  exchange i 

r a t e  f l u c t u a t i o n  1s a l s o  h igh .  Likewise ,  t h e  same hypothesis-test 
m 

is a p p l i e d  t o  a c r o s s - s e c t i o n  of  i n d i v i d u a l  p o r t f o E i o s .  

'9 

\ 0 

\ 
For t h i s  purpose ,  a  s imple  r e g r e s s i o n  was run  t o  f l t  . t h e  

d a t i  on t h e  v a r i a n c e s  of t h e  r e fewan t  v a r i a b l e s  between 1968 and 1982. - 

Thus, d e n o t i n g  V(pr) t o  r e p r e s e n t  t h e  v a r i a n c e  o f  t h e  annual  ave rage  
J 

r e t u r n s  on j t h  i n v e s t m e n t ,  
* 

, t h e  c o r r e s p o n d i n g  exchange 

r e g r e s s i o n  e q u a t i o n  of  t h e  

and d e n o t i n g  V(x .1  t o  r e p r e s e n t  t h e  v a r i a n c e  of  
J . 

r a t e  f l u c t u a t i o n ,  we e s t i m a t e d  a second-pass 

f o l l o w i n g  form: 

v(p+) = 4.3549 + .3441 l f ( x . )  + e . .  
J J J 

i 
I .  

L i k e ~ i l s e .  we deno ted  -V!p+) t o  r e p r e s g n t  t h e  v a r i a n c e  of t h e  annual  
P  - 

average  r e t u r n  earned"an p t h  p o r t f o l i o ,  and V ( x  ) t o  r e p r e s e n t  t h e  
. -/ P  

<:-, v a r i a n c e  of -the c o r r e s p o n d i n g  p o r t  f o l i o ' s  exchange r a t e  v a r i a b l e .  
A. 



- 
We a l s o  e s t i m a t e d  t h e  second-pass  r e 'quation o f  t h e  f o l l o w i n g  

- - A - - 
form: 

As t h e  r e p o r t e d  r e s u l t s  i n  t h e  above e q u a t i o n s  show, t h e  e s t i m a t e d  

i - d e p e  c o e f f i b i e n t s  a r e  p o s i t i v e ,  meaning t h a  v a r i a n c e  o f  r e t u r n s  a r e  d 
p o s i t i v e l y  r e d a t e d  t o  t h e  v a r i a n c e  of  exchange r a t e  v a r i a b l e .  These ' 

1 .  

f i n d i n g s  conf i rm o u r  p r e s e n t  h y p o t h e s i s  t h a t  t h e  v a r i a n c e  o f  exchange 
0 

r a t e  f l u c t u a t i o n  e x e r t s  a p o s i t i v e  impact  on t h e  v a r i a n c e  o f  t h e  r e - tu rns  . 

. 
over  t h e  c r o s s - s e c t i o n  o f  i n v e s t m e n t s .  The e s t i m a t e d  s l o p e  c o e f f i c i e n t s  

a r e  s t a t i s t i c - a l l y  s i g n i f i c a n t  a \  more t h a n  a  95% l e v e l  o f  c o n f i d e n c e .  

I t  is  o f  some i n t e r e s t  t o  n o t e  t h a t  i n  a d d i t i o n  t o  t h e  u s u a l  r e d u c t i o n  

i n  t h e  c a l c u l a t e d  v a r i a n c e s  subsequen t  t o  fo rmat ion  o f  a  p o r t f o l i o ,  t h e  

s t a n d a r d  e r r o r s  i n  t h e  e s t i m a t e d  r e g r e s s l o n  c o e f f i c i e n t s  have  dropped 

- p r e c i p i t o u s l y ,  a s  we had hoped.' On t h e  o t h e r  hand,  t h e  e s t i m a t e d  

c o r r e l a t i o n  c o e f f i c i e n t  has  i n c r e a s e &  from .Sl89 t o  .8781. Our n e x t  

o b j e c t  h e  is t o  a n a l y z e  t h e q b o v e  c r o s s - s e c t i o n a l  r e l a f  i o n s h i p  accord-  

. i ng  t o  s u b p e r i o d s .  For t h i s  task , .  we w i l l  t u r n  t o q h e  n e x t  s e c t i o n .  

r 



- 
V I I  - 7 .  Second-Pass S u b r e g r e s s i o n  A n a l y s i s  on t h e  S t a b r  tie tFatterns-------p--' 

4' 

pf Return  Performances  and Exchange ,,Rate I ' luc t u a t  Ions  

'=_ 

~ a k i n g  or-k s u b p e r i o d  a t  a  time, we h a v e - g e n e r a t e d  t h e  co r respond ing  

c r o s s - s e c t i o n a l  d a t a  'on t h e  v a r i a n c e  o f  r e t u r n  and e\xchange r a t e  v a r i a b l e s  
\ 

from t h e  f i r s t - p a s s  k u b r 8 g r e s s i o n s  we r a n  i n  t h e  l a s t  s e c t i o n :  We then  
4 '  

\ 
performed t h e  second-pass  r e g r e s s i o n  over  t h i s  d a t a  s e t .  \{his p r o c e d u r e  
, C 

\ 
\ 

t e d  s u c c e s s i v ~ l y  f o r  a l l  o t h e r  s u b p e r i o d s ,  y i e l d i n g  d t ime-pro f i , l e  
\\ 

of  t h e  e s t i m a t e d  r e g r e s s i o n  c o e f f i c i e n t s .  \, - 

o .  For t h e  second-5;\as~" ~ u b r e ~ r e s s i o n s ,  we deno te  t h e  symbo 1 V(p* ) t o  * 
PS , 

r e p r e s e n t  t h e  v a r i a n c e  af annual  a v e r a g e  r e t u r n s  o n ' p o r t f o l i o  p i n  p e r i o d  s ,  

and d e n o t e  t h e  symbol V(x ) t o  r e p r e s e n t  t h e  va ' r iance  of t h e  co r respond ing  
P  s - * 

exchange r a c e  w a r i a b l e .  We r a n  t h e  r e g r e s s i o n  o f  t h e  f o l l o w i n g  form, 

r e f l e c t i n g  ,our p r e s e n t  h y p o t h e s i s  t h a t  t h e  va r t i ance  of  exchanqe r a t e  f l u c -  

t u a t i o n  e x e r t s  a  p o s i t i v e  impact  on t h e  v a r i a n c e  of  r e t u r n s : &  

The e m p i r i c a l  r e s u l t s  from t h e  above r e g r e s s i o n s  a r e  r e p o r t e d  i n  : , 
i 

Table ( 1  7 A s  t h e  r e p o r t e d  r e s u l t s .  i n d i c a t e ,  t h e  e s t i m a t e d  s lope '  

c o e f f i c i e n t s  were a l l  p o s i t i v e  r a n g i n g  from .1610 t o  .5230. The 

e s t i m a t e d  c o e f f i c i e n t  i n  each s u b p e r i b d  was s t ' a t i s t l c a l l  y s i q n i f  i c a n t '  

a t  more than  a 99% l e v e l  o f  c o n f i d e n c e .  Ihe c o r r e l a t i o n  c o e f f i c i e h t s  

ranged between .7858 and .9569. In o t h e r  words, v a r i a n c e  of  exchange 
I 

r a t e  f l u c t u a t i o n s  was a b l e  t o  e x p l a i n  62% t o  92% o f  t h e  t o t a l  change 

i n  t h e  v a r i a n c e  o f  t h e  foreig,n r e t u r n  v a r i a b l e .  



-- / I n  view o f  the  r i s u l t s  w e  had already es tab l i shed i n  p r e v i o u s  - 

- - - --- 
C 

sect ions, the f i nd ings  o f  t h i s  sec t i on  might n o t  be su rp r i s ing .  . - .  But 

i t  was a  complete surpr ise ,  nonetheless, t o  observe t h a t  t he  cross- 
- 

sec t i ona l  e f fec t  o f  exchange r a t e  var iance has more than doubled 

dur ing  the t ime-perlod we analysed. Thus, by the  l a s t  s'ubperipd, 

the cross-sect ional  c o e f f i c i e n t  was found t o  be .52, i n  comparison t o  

i t s  i n i t i a l  value o f  .21 i n  the  f i r s t  subperiod. These f i n d i n g s  

g i ve  d e f j n i t e  i n d i c a t i o n  t h a t  the c ross-sec t iona l  r e l a t i o n s h i p  between 
a 

the var iance o f  f o r e i g n  r e t u r n s  and exchaa$ race f l u c t u a t i o n s  
Cia 

s h i f t e d  'upwards w i t h  the  passage o f  t ime. The s t a t i s t i c a l  s i g n i f i -  

cance of the  est imated c o e f f i c i e n t s  f o r  t he  c ross-sec t iona l  e f f e c t  

has remained a t  more than a  99% l e v e l  o f  s i g n i f i c a n c e  throughout the  

e n t i r e  per iod.  

1 

- - 

These f i nd ings  i n  t u r n  increase our susp ic ion  t h a t  an e q u i l i b r i u m  
1 

- 

r e l a t i o n s h i p  hypothesized under these cond i t i ons  might be misspeci f ied,  

- -. ----. r e s u l t i n g  i n  biased est imates o f  t he  supposed e q u i l i b r i u m  parameters. 

Ihe n i i sspec i f i ca t i on  comes abdut no t  only  because o f  i n c o r r e c t l y  , 

exc lud ing  exchange r a t e  f l u c t u a t i o n ,  bu t  a lso  i n  s p i t e  o f  i t s  

c o r r e c t  i n c l u s i o n  i n  a  model. This i s  because the  parameters being 

est imated cannot be h e l d  constant over time, which r e s u l t s  i n  the  

methodological  c o n t r a d r c t i o n  'of a t tempt ing t o  f i ~  q u a n t i t i e s  constant 

t h a t  a r e * s u b j e c t  t o  s h i f t s  due t o  changing e q u i l i b r i u m  cond i t ions .  

S p e c i f i c a l l y ,  the time-dependence o f  the  est imated parameters r e s u l t s  

i n  misspeci fy ing the  regress ion  equat ions simply because t h e  parameters 
I ,  



a s  p o p u l a t i o n  c o e f f i c i e n t s  r e p r e s e n t i n g  t h e  t rue  t h e o r e c t i c a l r e l a t i o n s h i p  - 

a r e  n o t  i n d e p e n d e n t  o f  time. T h i s  is  P r o f e s s o r  Cheng ' s  c r i t i c i s m  o f  t h e  
- - . '  . 

t r a d i t i o n a l  SML model ,  which is e x t e n d e d  t o  c u r r e n t  d i s c u s r i o n s  a n a l y z i n g  - - C L 

1 t h e  e f f e c t s  o f  exchange  r a t e  f l u c t u a t i o n s  on e q u i l i b r i u m  c o n d i t i o n s  . 
'The e m p i r i c a l  f i n d i n g s  o b t a i n e d  from t h i s  c h a p t e r  a l s o  g i v e  i n d i c a t i o n s  , 

t h a t  s u c h  c r i t i c i s m  is v a l i d  i n  t h e  s p h e r k  of f o r e i g n  inves tmen t  a s  well. 

1 
See Cheng and  Graue r  (1980) .  



TABLE (VII  . 7 )  
* 

r a A t ( a >  t ( A )  EV(p*) E V ( x )  Corr 
.................................................................... 

SUBPl .79 .21 .60 9 . 3 ~ ~  ' 6.40 28 .,01 , .9569 

Note: * d e n o t e s  s t a t i s t i c a l  s i g 6 i f i c a n c e  a t  1 % l e v e l  of s i g n i f i c a n c e .  
5 
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CHAPTER "1 I I E F F E C T ~ O F  EXCHANGE RATE CLUCTUAT ION ON MARKEr RISK-  -ppp 

- - - - - - - - 

', 1 VIII-1. Estimation of Characteristic Line - - 

The purpose of 'this ection is to estimate the characteristic line, , 5. 
with respect to market index rate o f  return, in order to generate khe 

necessary statistical data for employment in second-pass regressions. 
'. 

The second-pass regressions subsequently use these data as inputs in - 
\ 1 

investigate the time-profiles of estimated coeSf icients in the 'i 

equilibrium relationship of SML and IML models. &or this purpose, we 

estimated individual investments' characteristic lines by perforn~irly 

the simple first-pass regressions of the following form: 

where p* is the annual average rate of return on investment j in period t, 
j t 

and p is the corresponding market rate of return. m t 

We have collected a time-series on the market index rate by calcula-+ 

ting the weighted average of individual investments' annual average rates 

of return, which include all U.S. domestic investment and all U.5. foreign . . 

investment in manufacturing industries. Thus, the characteristic line 

f. 
of the jth investment measures investment characteristics in terms 

of its simple relationship with market rate fluctuations. lor t.tiis 

reason, the equation (UIII.1) has also been called the "Single-Index Market 

Model" for the reason that it has a single, explanatory variable, 

f 



r e p r e s e n t e d  by a  market  index  r a t e ,  a n d s t h a t  t h e  e q u a t i o n  p r o v i d e s  a  model 

o f  t h e  s y s t e m a t i c  way i n  which e a r n i n g s  from a n  i n v e s t m e n t  i n t e r a c t  w i t h - t h e  

market indeq  ; a t e  a c c o r d i n g  t o  t h e  s p e c i f i e d  e q u a t i o n .  ' Thus, t h e  s b p e  

c o e f f i c i e n t  of t h e  above c h a r a c . t e r i s t i c  l i n e  h a s  been termed t h e  "market 

r a t e  b e t a " ,  r e f l e c t i n g  u n d i v e r s i f i a b l e  s y s t e m a t i c  market  r i s k .  

Employing t h i s  model,  we performed f i r s t - p a s s  r eg r ' e s s ions  on t h e  

r e t u r n  performance o f  U.S. f o r e i g n  inves tmen t  i n  17  c o u n t r i e s .  The 

inves tment  i n  a  p a r t i c u l a r  c o u n t r y  was assumed t o  b e  comple te ly  homoge- 

neous.  Table (VI I  I .  1 )  r e p o r t s  t h e  r e l e v a n t  s t a t i s t i c a l  r e s u l t s  o b t a i n e d  
& 

from t h e  above r e g r e s s i o n s .  A s  t h e  r e s u l t s  show,- e s t i m a t e d  s l o p e  - 
I 

c o e f f i c i e n t s  a r e  a l l  p o s i t i v e ,  r a n g i n g  from..1358 i n  t h e  c a s e  o f  Sweden 

t o  1.9136 i n  t h e  c a s e  o f  I r e l a n d .  These r e s u l t s  i n d i c a t e  t h a t  r e t u r n s  

a 
from f o r e i g n  inves tmen t  move i n  t h e  same d i r e c t i o n  a s  t h e  market  index  

r a t e .  However, t h e  magni tudes  by which i n d i v i d u a l  r e t u r n s  a r e  a f f e c t e d  

a r e  shown t o  d i f f e r  g r e a t l y  from one inves tmen t  t o  a n o t h e r ,  r e f l e c t i n g  
'. 

a  wide d i ,vergence  o f  inves tmen t  c h a r a c t e r i s t i c s  d i s t i n g u i s h e d  i n  terms 

o f  s y s t e m a t i c  market  r isk.  

T r a d i t i o n a l l y ,  inves tmen t  w i t h  t h e  v a l u e  o f  b l e s s  t h a n  u n i t y ,  
j 

i n c l u d i n g  n e g a t i v e  v a l u e s ,  h a s  b e e n ' c h a r a c t e r i z e d  a s  d e f e n s i v e  i n v e s t -  

ment. I t  is d e f e n s i v e  i n  t h e  s e n s e  t h a t  i t  o f f e r s  an opp$r tun i ty  t o  

r educe  o v e r a l l  p o r t f o l i o  r i s k  by i n c l u d i n g  i t  i n  t h e  p o r t f o l i o ,  w i t h  , 

a  s m a l l e r  v a l u e  of  b  q o n t r i b u t i n g  a g r e a t e r  r e d u c t i o n  i n  o v e r a l l  r i s k  
j ' 

For t h e  d e f e n s i v e  i n v e s t m e n t ,  a  one p e r c e n t  inc rement  i n  t h e  markef  index  

r a t e  is l i k e l y  t o  r e s u l t  i n  less t h a n  a one p e r c e n t  i n c r e a s e  i n  i ts  r e t u r n .  



r - - -p -- -- 

On the other hand, a one percent drop in the market i s e x  rate is likely 
\ . -\ 

- to result in less than a one percent dkop in the investment's return. 

In this sense, an investment is defended since a major fluctuation o f  

the investment's return performance is mitigated. Likewise, an 

investment with the value of b greater than unity is said to be an 
j 

aggressive investment, with the greater values of b characterizing 
j 

I 

more aggressive investments. 

Upon adopting the use of this,terminology, it is clear from the 

reported results that most foreign investments provide investors with 

defensive vehicles whereby overall portfolio risk can be reduced. 

Specifically, out of the total of 17 cases, 13 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 Table (VIII.l), we have reported these findings as well as other 

relevant results obtained from the above regressions. 

Having obtained market beta estimates from the aboce first-pass 

regression, we could proceed to perform second-pass regressions on these 

cross-sectional data of market betas, by simply regressing individual 

average returns onto estimated market betas of the corresponding 

investment. As is well-known from time-series studies, however, 

residual errors resulting from first-pass regressions are - 

usually correlated over time. This non-independence invariably causes 

a host of econometric problems, resulting in the introduction of bias and 

inefficiencies that could confound subsequent second-pass regressions. 



To mjnimize these problems, portfolio data were employed as inputs, 

and the first-pass regression applied to the characteristic line was . 
repeated "sing the time-series of portfolio returns. ' As before, 

denoting p* to represent the annual average return on portfolio p, in 
P t --\ 

period t, and p to represent the corresponding market index rate, 
mt 

I- 

we performed first-pass regressions using the characteristic line 1 

of the following form: 

The estimated market beta in the above equation represents the measure 
- - \ 
of the portfolio's return characteristic in terms of its simple relation.- 

ship with market rate fluctuations over time. 

Empirical estimates of the above characteristic lines are reported 

in Table ( V I I I . 2 ) .  The results show that estimated market 

betas are all positive but less t h a n w d y .  All of the estimated 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 o f  portfolios. This means that each'port- 

" ' folio is defended against the major risk of a precipitous deterioration 

in overall portfolio return performance. This of course is the 

classical argument behind portfolio diversification of investments 

in the context of reduced systematic market risk. 



\ 
- - - -- - - - - - - 

/' , 
From t h e  p r e c e d i n g  -ana lyses ,  i t  f o l l o w s  a s  a  c o r o l l a r y  t h a t  ttie t o t a l  

// - 

v a r i a n c e  o f  o v e r a l l  r e t u r n s  i n  a  d i v e r s i f i e d  p o r t f o l i o  is lower ,  ceteris - 

p a c i b u s ,  whkn i ts c o r r e s p o n d i n g  s y s t e m a t i c  market  r a t e  r i s k  i s  a l s o  lower.  

This  can  be s e e n  immediately from n o t i n g  t h a t  t o t a l  v a r i a n c e  i n  t h e  a 

above c h a r a c t e r i s t i c  l i n e  is s imply  t h e  sum of  s y s t e m a t i c  r i s k ,  i . e . ,  

2 
b  V(pmt) p l u s  c  r i s k ,  i . e . ,  V(e ) ,  assuming t h a t  t h e  

P  p t  

c o v a r i a n c e  between &he market  r a t e  and t h e  r e s i d u a l  e r r o r  is z e r o .  
L 

- 

Consequent ly ,  a  p o r t f o l i o ' s  o v e r a l l  r i s k ,  measured i n  te rms o f  t h e  t o t a l  

v a r i a n c e  o f  i ts r e t u r n ,  can be  redbced by i n c l u d i n g  t h o s e  i n v e s t m e n t s  
- 

t h a t  w i l l  r educe  t h e  p o r t f o l i o ' s  o v e r a l l  s y s t e m a t i c  r i s k .  This  is 

a n o t h e r  v a r i a n t  o f  t h e  c l a s s i c a l  argument behind t h e  d l v e r s l f i c a t i o n .  

In  Table  ( V I I I . 2 ) ,  w e  r e p o r t e d  t o t a l  r i s k s  and sys te rna t l c  market r isks,  
Ph 

measured i n  t e rms  o f  t h e  c a l c u l a t e d  v a r i a n c e  o f  r e t u r n s  and t h e  market 

b e t a s ,  r e s p e c t i v e l y .  Two t h i n g s  can  be  n o t i c e d  about  t h e  r e p o r t e d  

r e a l t s .  F i r s t ,  t o t a l  r i s k s  a s s o c i a t e d  w i t h  h o l d i n g  p o r t f o l i o s  hav- 
- - -  

dropped s i g n i f i c a n t l y ,  a s  e x p e c t e d ,  from t h o s e  o f  i n d i v i d u a l  inves tmen t s .  - 

Second, a s  we no ted  i n b h , e  above pa ragraph ,  t h e  p o r t f o l i o s '  ' t o t a l  - r i s k s  

a r e  lower when t h e i r  c o r r e s p o n d i n g  s y s t e m a t i c  market  r i s k s  a r e  lower.  . 
These and o t h e r  r e l e v a n t  r e s u l t s  a r e  i n d i c a t e d  i n  Table !VIII.Z). 

What s h o u l d  a l s o  be n o t i c e d  abou t  t h e  r e p o r t e d  r e s u l t s  is t h a t  i n  t h e  

c o n t e x t  o f  d i r e c t  f o r e i g n  i n v e s t m e n t ,  t h e s e  r e d u c t i o n s  o f  r i s k  measures 

f o l l o w i n g  i n t e r n a t i o n a l  d i v e r s i f i c a t i o n  o f  p o r t f o l i o s  r e p r e s e n t s  t h e  

s o u r c e  o f  an  e n t i r e l y  new k i n d  o f  wor ld  w e l f a r e  g a i n s  from i n t e r n a t i o n a l  

economic r e l a t i o n s ,  d i f f e r e n t  from bo th  t h e  t r a d i t i o n a l  g a i n s  from t r a d e  . 

and i n c r e a s e d  p r o d u c t i v i t y  f lowing  from t h e  m i g r a t i o n  o f  t h e  f a c t o r s .  
/= 



i 
I 

- -ppp - - - - - - - - - -- -- 

I t  is c l e a r  t h a t  r i s k  d i v e r s i f i c a t i o n  p r p d e s  a  p o t e n t i a l  mot ive  
- -- 

1 f o r  f o r e i g n  i n v e s t m e n t s  i n  p h y s i c a l  a s  w e l l  a s  f i n a n c i a l  i n v e s t m e n t s  . 
I t  is c l e a r  i n  t h e  same v e i n ' t h a t  t h i s  k i n d  o f  w e l f a r e  g a i n  i s  a v a i l -  

a b l e ' t o  ou tgo ing  i n v e s t o r s  a s  well a s  incoming i n v e s t o r s  from abroad.  
w 

Thus, p o r t f o l i o  approaches  t o  a n a l y z i n g  f o r e i g n  i n v e s t m e n t s  can 

e x p l a i n  two way f lows o f  i n t e r n a t i o n a l  c a p i t a l ,  which c o u l d  n o t  be 

e x p l a i n e d  o t h e r w i s e .  These o f  c o u r s e  a r e  t h e  arguments  f i r s t  s u g g e s t e d  

by P r o f e s s o r  Grubel .  The f i n d i n g s  o b t a i n e d  i n  t h i s  s e c t i o n  p r o v i d e "  

f u r t h e r  e m p i r i c a l  s u p p o r t  t o  s u b s t a n t i a t e  such argument's. The n e x t  

s e c t i o n  t u r n s  t o  probe  t h e  c h a r a c t e r i s t i c  l i n e  i n  terms o f  subpec iods .  

1 f .  
See Grubel  (1968) .  
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TABLE ( V I I I . l )  

- A u s t r a l i a  

Belgium 

Canada 

Denmark 

France  

Germany ' 

1re la"d  

I t a l y .  . 
- - 

Japan. 
A 

Nether land 

New Zealand 

Norway 
k .  

South A f r i c a  

Spain  -8.45 1 .21  - .90  1.56 67.18 .3975 
- 

Sweden 9.44 .-13 1 .76 .30, 18.49 .084 5 
, 

S w i t z e r l a n d  4.76 1.11- .80  2.27* 31.16 .5331 

U . K .  , , . 18  +. 94 .OF 1155 41.20 .3921 

Sources :  Survey af C u r r e n t  Business, 1967 th rough  1984. 
. , 

F e d e r a l  Reserve  B u l l e t i n ,  1967 through 1984. 

Note: * * d e n o t e s  s t a t i s t i c a l  s i g n i f i c a n c e  a t  5% l e v e l -  o f  s i g n i f i c a n c e .  - 
e 



- 
TARLE (UII1.2) , 

- .  \ 

\ 

............................................................ 
PORT 1 -2.47' .87 .54 2.32* 18.77 .5426 

' P O R T 2  1.93 .83 .47 2.46* 15.84 .4639 

- PORT 7 3.77 .78. 1.43 3.60~" 8.87 .7074 

PORT 10 5.16 ,.74 ' 2.18 3.77** 7.51 .7235 

Not?: * denotes statistical significance.at 5 %  level of significance. 
** denotes statistical significance at 1% level of significance. 



on S y s t e m a t i c  Market Kis 

I n  o r d e r  t o  c a p t u r e  s h i f t i n g  p a t t e r n s  o f  e s t i  

we pe r fo rmed  r e g p e s s i o n s  i n  e a c h  s u b p e r i o d ,  t a k i n g  o n e  p o r t f o l i o  d a t a  s ~ t  

w i l l  g e n e r a t e  t h e  n e c e s s a r y  d a t a  s e t s  t o  be  employed 

a s  i n p u t s  s u b  e q u e n t  s e c o n d - p a s s  r e g r e s s i o n s .  Fo r  t h i s  p u r p o s e ,  '9 Y 
60 s e p a r a t e  s i o n s  were p e r f o r m e d ,  e a c h  p o r f t o l i o  r e c p l r i r q  6 

@ .  
i n d i v i d u a l  s u b r e g r e s s i o n s  on t h e  c o r r e s p o n d i n g  s u b p e r i o d  t i m e - s e r i e s .  

I n  o r d e r  t o  p r e v e n t  o u r  a n a l y s e s  from b e i n g  c l u t t e r e d  w i t h  myr iad  o f  

s t a t i s t i c a l  ' r e s u l t s ,  however ,  we w i l l  c o n f i n e  o u r  d i s c u s s i o n  t o  t h e  . . 
s u b r e q r e s s i o n  r e s u l t s  o f  PORT1 o n l y .  

Deno t ing  p X  t o  r e p r e s e n t  t h e  a n n u a l  a v e r a g e  r e t u r n  on p o r t f o l i o  p 
p s t  

i n  s u b p e r i o d  s ,  and  p t o  r e p r e s e n t  t h e  c o r r e s p o n d i n g  marke t  r a k e  of 
, m s t  

b 

r e t u r n ,  we i t e r a t e d  t h e  s u b r e g r e s s i o n " o f  t h e  f o l l o w i n g  form f o r  e a c h  

s u b p e r i o d  o f  a - g i v e n  p o r t f o l i o  and t h e n  r e p e a t e d . t h e  p r o c e d u r e  f o r  a l l  

t h e  o t h e r  p o r t f o l i o s :  

6 

fj - ,  + e "st = aps +bps'mst p s t . ;  

Table  ( V I I I . 3 )  r e p o r t s  t h e  r e l e v a n t  s t a t i s t i c a l  r e s u l t s  from p e r f o r m i n g  

t h e  r e g r e s s i o n s  on PORT1. The r e p o r t e d  r e s u l t s  f o r  e s t i , m a t e d  marke t  

b e t a s  show t h a t  t h e y  a r e  a l l  p o s i t i v e ,  r a n g i n g  from .0257 t o  1.3915. 
. i 

,i 

The c o r r e l a t i o n  c o e f f i c i e n t  ob t .a ined  from t h e . a b o v e  c h a r a c t e r i s t i c G - l i n e  

r a n g e d  between . 0 1 8 0  i n  SUBP l  and .7770 i n  SUBP6. 



What a s t o u n d e d  u s  a b o u t  t h e  r e p o r t e d  r e s u l t s  i n  t h e  T a b l e  (VII I .3)  

is t h e , e x t e n t  which e s t i m a t e d  m a r k e t  b e t a s  have  s h i f t e d  upwards 
/ - 

o v e r  t h e  t ime-span  c o n s i d e r e d .  [ h i s  f i n d i n g  i m p l i e s  t h a t  r e t u r n s  

have  become i n c r e a s i n g l y  s e n s i t i v e ,  o v e r  t h e  y e a r s ,  t o  c h a n g e s  i n  . I 

+. 

market  r a t e ' $ f l u c t u a t i o n s .  C o n s e q u e n t l y ,  r e g r e s s i o n ' p a r a m e t e r s  

assumed i n  t h e  c h a r a c t e r i s t i c  l i n e  may have  been  s t e a d i Q  s h i f t i n g  

P upward from p e r i o d  t o  p e r i o d .  Thus, t h e  magn i tude  o f  t h e ' @ r g i n a l  
i i 

e f f e c t  d a r k e t  r a t e  f l u c t u a t i o n s  c a n  b r i n g  t o  b e a r  on  r e t u r n ' l e v e l s  

h a s  i n c r e a s e d  from v i r t u a l l y  n o t h i n g  i n  t h e  e a r l i e r  y e a r s - ~ i  make 

'-x t h a n > o n e  i n  t h e  l a t e r  years.. I n  t h e  l a s t  s u b p e r i o d  c o n s i d e r e d ,  a -  .. L 

one  p e r c e n t  i n c r e m e n t  o f  t h e  marke t  r a t e  h a s  r e s u l t e d  i n  a f f e c t i n g  

r a t e  o f  r e t u r n  o b s e r v e d  'fiY' 1 . 3 %  i n  t h e  same "pward d i r e c t i o n .  

T h i s  s u g g e s i s  t h a t  f o r e i g n  i n b e s t m e n t s ,  on a v e r a g e ,  have  t a k e n  on 

t h e  c h a r a ~ t e r i s t . i c  o f  d e c i d e d l y  more a g g r e s s i v e  i n v e s t m e n t ,  a s  

e v i d e n c e d  by t h e  upward s h i f t  o f  t h e  e s t i m a t e d  marke t  b e t a .  

- .- 

These f i i i d i n g s  g i v e  e m p i r i c a l  s u p p o r t  t o  t h e  criticism t h a t  th'e- - 

magni tude  o f  e q u i l i b r i u m  marke t  b e t a s , ,  and h e n c e ,  t h e  e q u i l i b r i u m  " , 

r e l a t i o n s h i p  h y p o t h e s i z e d  unde r  t r a d i t i o n a l  CAPM model a r e  n o t  s t a b l e  

fi-om p e r i o d  t o  p e r i o d .  I n  o r d e r  t o  i n v e s t i g a t e  t h e  tfme-dependence 

o f  e s t i m a t e d  marke t  b e t a s ,  we o b t a i n e d  time-series one t h e  marke t  

b e t a ,  by means o f  e s t h a t i n g  s l o p e  c o e f f i c i e n t s  f ram e q u a t i o n  (VIII . 3 ) .  ' 

l h k ,  e a c h  o b s e r v a t i o n  poQt  o f  a  g i v e n  time-series c o r r e s p o n d s  t o  

a  p a r t i c u l a r  s u b p e r i o d .  
I 

p o r t f o l i o ' s  marke t  b e t a s  

I n  t h i s  why, t h e  t i m e - p r o f i l e  o f  a  g i v e n  

was p r e p a r e d ,  and l i k e w i s e ,  f o r  a l l  t h e  

'A& 
x..' 



- o t h e r  p o r t f o l i o s .  Employing t h e s e  d a t a  sets,  we p r o p o s e  t o  t es t  t h e  - 

h y p o t h e s i s  t h a t  marke t  r a t e  a r e  p o s i t i v e  f u n c t i o n s  o f  t ime .  
r',, ! 

\ , \. J 

S p e c i f i c a l l y ,  we d e v i s e d  t h e h T i n g  s i m p l e  r e g r e a s i p u - a p p ( o ' a i , ,  "\ / . 
1 i n  o r d e r  t o  t e s t  t h e  above  h y p o t h e ~ i s  e x p l h i t l y :  ,-, 

r t - 

where b  r e p r e s e n t s  t h e  m a r k e t  b e t a ,  c o r r e s p o n d i n g  t o  p o r t f o l i o  p 
PS 

i n  subpe r iod .  s ,  and  T - r e . p r e s e n t s  t h e  time v a r i a b l e .  
PS 

I n  terms o f  t h e  above  r e g r e s s i o n  e q u a t i o n  ( V I I I . 4 ) ,  we w i l l  co r i ce l i t r a t e  

on t e s t a b l e  i m p l i c a t i o n s  o f  t h e  t ime- independence  o f  market  b e t a s ,  
\ 

b a s e d  on e s t i m a t e d  c o e f f i c i e n t s  o f  t h e  time v a r i a b l e :  

H,: The t i m e - c o e f f i c i e n t s  o f  t h e  marke t  r a t e  b e t a s  a r e  z e r o ,  t h a t  is 

c = 0 f o r  a l l  p o r t f o l i o s .  
P  

Table  ( V I I 1 . 4 )  r e p o r t s  t h e  e m p i r i c a l  r e s u l t s  o b t a i n e d  from t h e  above 

r e g r e s s i o n  e q u a t l o n  ( V I I I . 4 ) .  The r e p o r t e d  r e s u l t s  show c l e a r  i n d i c a -  
. \ 

t i o n s  t h a t  e s t i m a t e d  t i m e - c o e f f i c i e n t s  a r e  p o s i t i v e  i n  a l l  b u t  orw c a s e ,  '6 

r e f l e c t i n g  o u r  p r e s e n t  h y p o t h e s i s  t h a t  marke t  r a t e  b e t a s  a r e  ari i n c r e a -  

s i n g  " f u n c t i o n  o f  time. The r e p o r t e d  r e s u l t s  a r e  s t a t i s t i c a l l y  s i q n i f  1- 

c a n t  a t  more t h a n  t h e  95% l e v e l  o f  c o n f i d e n c e ,  e x c e p t  i n  two cases.  I n  

o t h e r  words ,  we r e j e c t  t h e  a b o v e - s t a t e d  n u l l  h y p o t h e s i s  i n  e i q h t  c a s e s ,  
? ' .  

i m p l y i n g  t h a t  t h e  c o r r e s p o n d i n g  marke t  b e t a s  were n o t  i n d e p e n d e n t  o f  time. 



What i s  no tewor thy  about  t h e  r e p o r t e d  r e s u l t s  i s  t h a t  e s t i m a t e d  . * 

market  b e t a s  have s t e a d i l y  i n c r e a s e d  i n  magnitude o v e r  t h e  years .  

Th is  r e s u l t  may n o t  be s u r p r i s i n g  i n . v i e w  o f  t h e  f a c t  t h a t  e s t i m a t e d  A 

excharlye r a t e  b e t a s  a l s o  wsre found t o  ha& s t e a d i l y  i n c r e a s e d  ove r  

1 
t h e  same t ime-span . What a r r e s t s  ou r  a t t e n t i o n  he re ,  however, 

t h a t  we may g a i n f u l l y  e n t e r t a i n  t h e  n o t i o n  o ~ f  two t y p e s  o f  b e t a s  

b e i n g  r e l a t e d  t o  ea w r i n  some s y s t e m a t i c  f a s h i o n  o v e r  t i m e .  

, T h i s  p o s s i b i l i t y  i s  c o n s i d e r a b l y  s t r e n g t h e n e d  by n o t i n g  t h a t ' b o t h  

market  b e t a  and exchange r a t e  b e t a ,  as  p o p u l a t i o n  r e g r e s s i o n  c o e f f i c i e n t s ,  

a r e  f u n c t i o n s  o f  same r e t u r n  v a r i a b l e s ,  as  w e l l  as o t h e r  v a r i a b l e s .  

I n  o t h e r  words, t h e  r e t u r n  v a r i a b l e s  a r e  common f a c t o r s  t h a t  a f f e c t  

s imu l taneous ly ,  t h e  endogeqous d e t e r m i n a t i o n  o f  b o t h  t y p e s  o f  b e t a s  

i n  a  p o p u l a t i o n  reg ress ' i on  r e f l e c t i n g  t h e i r  t r u e  t h e o r e t i c a l  r e l a t i o n s h i p .  

Fur thermore,  t h e  r a t e  o f  r e t u r n  arrd s y s t e m a t i c  marke t  r i s k  a r e  b o t h  

f u n c t i o n s  o i  exchange r a t e  f l u c t u a t i o n s ,  a c c o r d i n g  t o  t h e  arguments o f  t h e  .L 

p r e v i o u s  c h a p t e r s .  These c o n s i & r a t i & s  i n c r e a s e  ou r  p r e s e n t  s u s p i c i o n ,  

s u f f i c i e n t  f o r  d r i v i n g  home t h e  p o i n t  t h a t  s y s t e m a t i c  market  r i s k  

s h o u l d  a l s o  be r e l a t e d  e m p i r i c a l l y  t o  s y s t e m a t i c  exchange r a t e  r i s k  

i n  some c h a r a c t e r i s t i c  manner. There fore ,  we w i l l  p roceed  t o  i n v e s -  

t i g a t e  t h e  c h a r a c t e r i s t i c s  emerging f rom t h e  e m p i r i c a l  r e l a t i o n s h i p  

e x i s t i n g  betwe,en t h e  two t y p e s  o f  r i s k s .  

1 
See s e c t i o n  ( V I I . 2 )  o f  l a s t  c h a p t e r  and Tab le  (VII .3) .  
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I 
V I I I - 3 .  I n te r -Tempora l  E f f e c t s  o f  Exchange Rate  Be tas  or) Market  Betas  

The o b j e c t i v e  o f  t h i s  s e c t i o n  t o  i n v e s t i g a t e  whether  t h e  t y p e  P 
7 

o f  e m p i r i c a l  r e l a t i o n s h i p  we e s t a  l i s h e d  between t o t a l  r i s k  and exchange ' i 
r a t e  r i s k  can a l s o  b e  o b t a i n e d  b e b n  s y s t e m a t i c  market  r i s k  and 

exchange r a t e  r i s k .  F o r  t h i s  purpose,  we employ t h e  

t i m e - s e r i e s ~ n  marke t  b e t a s  and t h e  exchange r a t e  b e t a s  o b t a i n e d  

from p r e v i o u s , S e c t i o n s .  U s i n g  these  t i m e - s e r i e s ,  we propose t o  t e s t  
-d 

whether t h e  changes An s y s t e m a t i c  market  r i s k  can be  e x p l a i n e d ,  

I over  t i m e ,  by changes in s y s t e m a t i c  exchange r a t e  r i s k .  

Thus, we w i l l  denote,  as b e f o r e ,  b  t o  s t a n d  f o r  t h e  marke t  b e t a  o f  
P  s  

\ 

p o r t f o l i o  p  i n  s u b p e r i o d  s, and b* t o  s t a n d  f o r  t h e  c o r r e s p o n d i n g  
PS 

exchange r a t e  b e t a .  The f o l l o w i n g  r e g r e s s i o n s  were pe r fo rmed  or1 

t h e  t i m e - s e r i e s  o f  t h e  two t y p e s  ' o f  b e t a s  f o r  a g i v e n  p o r t f o l i o  and 

r e p e a t e d l y  a p p l i e d  t o  a l l  t h e  o t h e r  p o r t f o l i o  t i m e - s e r i e s .  

The r e l e v a n t  e m p i r i c a l  r e s u l t s  f rom t h e  above r e g r e s s i o n s  e r e  

r e p o r t e d  i n  Tab le  ( ~ 1 1 1  .*?jL.,, The r e p o r t e d  r e s u l t s  show t h a t  t+he 

e s t i m a t e d  s l o p e  c o e f f i c i e n t s  a r e  a l l  p o s i t i v e ,  t h u s  c o n f i r m i n g  o u r  

s u s p i c i o n  t h a t  changes i n  sys temat ic '  exchange r a t e  r i s k  r e s u l t  i n  

a f f e c t i n g  s y s t e m a t i c  market  r i s k  i n  t h e  s a m e ' d i r e c t i , o n .  

The c o r r e l a t i o n  c o e f f i c i e n t s  between t h e  two t y p e s  o  b e t a s  ranged i /  
f rom . U 1 0  t o  .9713. The e s t i m a t e d  s l o p e  c o e f f i c d n t s  were s t a t i s t i -  



c a l l y  s i g n i f i c a n t  a t  95%. l e v e l  o f  c o n f i d e n c e  i n  4 cases. For  t h e  

o t h e r  c a s e s ,  however,  s t a t i s t i c a l  s i g n i f i c a n c e  c o u l d  be  e s t a b l i s h e d  
rq 

a 8 

a t  o n l y  t h e  75% l e v e l  o f  c ~ n f j d e n c e , _ ~  

The o r d m  o f  t h e  p o r t f o l i o s  r e p o r t e d  i n  Tab le  (VI11.5)  c o r r e s p e n d s  t o  

t h e  r a n k i n g s  based  on  t h e  magn i tudes  o f  t h e i r  r e s p e c t i v e  exchange  r a t e  

b e t a s 1 .  Thus, PORT1 h a s  t h e  h i g h e s t  v a l u e  o f  b X ,  and  t h e  PORT10 h a s '  

t h e  l o w e s t  v a l u e  o f  b*. R e s u l t i n g  from t h i s  a r r angemen t  o f  p o r t f o l i o s ,  ' 

i t  is  r e v e a l e d  t h a t  estimated market  b e t a s  t e n d e d  t o  b e . h i g h e r  i n  t h o s e  

p o r t f o l i o s  i n  which t h e  l e v e l s  o f  c o r r e s p o n d i n g  exchange  r a t e  b e t a s  

were a l s o ' h i g h e r .  T h i s  i m p l i e s  t h a t  changes  i n  t h e  l e v e l  o f  s y s t e m a t i c  

mar'ket r i s k  h a s  been  more pronouced  p r e c i s e l y  i n  t h o s e  p o r t f o l i o s  

i n  which r e t u r n  p e r f o r m a n c e s  have  been more s e n s i t i v e  t o  c o r r e s p o n d i n g  
, 

, , 
*< %$ 
\ . -.. exchange  r a t e  f l u c t u a t i o n  o v e r  t h e  y e a r s .  T h i s  f i n d i n g  i n  t u r n  

s u q g e s t s  t h a t  t h e  two t y p e s  o f  s y s t e m a t i c  r i s k s  might  be  r e l a t e d  i n  

some s y s t e m a t i c  f a s h i o n  o u e r  t h e  c r o s s - s e c t i o n  o f  p o r t f o l i o s .  I n  t h e  
I 

n e x t  s e c t i o n ,  we w i l l  t u r n  t o  i n v e s t i g a t e  t h i s  p o s s i b i l i t y  e m p i r i c a l l y .  

1 
T h e s e ' b e t a  r a n k i n g s  a r e  based  on t h e  p e r i o d  from 1968 t o  1982.  



TABLE (VI I I . 5 )  
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VIII-4.  Second-Pass Regress ion  A n a l y s i s  on t h ~  C r o s s - s e c t i o n a l  P a t t e r n s  

Between S y s t e m a t i c  Market Risk and S y s t e m a t i c  Exchange Risk 

./- , 

The q u e s t i o n  we pose  i n  t h i s  s e c t i o n  is t o  a s k  whether  we can a l s o  
t 

e s t a b l i s h  a  p o s i t i v e  r e - l a t i o n s h i p  between s y s t e m a t i c  market. r i s k  

and s y s t e m a t i c  exchange r i s k  o v e r  a  c r o s s - s e c t i o n  o f  i n d i v i d u a l  

inves tmen t s .  S p e c i f i c a l l y ,  we propose  t o  t e s t  t h e  h y p o t h e s i s  t h a t  

s y s t e m a t i c  market r i s k  t e n d s  t o  be h igh  i n  t h o s e  i n v e s t m e n t s  where 

co r respbnd ing  s y s t e m a t i c  exchange r i s k  is a l s o  h i g h .  

3 
For t h i s  purpose ,  a  s imple  second-pass  regression was #performed t o  

+ . f i t  c r o s s - s e c t i o n a l  d a t a  on t h e  e s t i m a t e d  b e t a s  o b t a i n e d  from t h e  - 
I 

l r e s p e c t i v e  f i r s t - p a s s  r e g r e s s i o n s .  Thus, d e n o t i n g  b .  t o  r e p r e s e n t  
J 

~ y s t e m a t i c  market r i s k  a s s o c i a t e d  w i t h  j t h  i n v e s t m e n t ,  and d e n o t i n g  b* 
3 

t o  r e p r e s e n t  t h e  c o r r e s p o n d i n g  exchange r i s k ,  we e s t i m a t e d  a  second- 

p a s s  r e g r e s s i o n  e q u a t i o n  o f  t h e  f o l l o w i n g  form: 

\ \ 

b .  = .3029 + 1.1111 b*  + e . .  
J 

( V I I I . 6 )  
J J .  

( . 1948)  ( . 4 6 4 8 )  ( . 7 7 6 3 )  

Likewise ,  d e n o t i n g  b t o  r e p r e s e n t  t h e  s y s t e m a t i c  market  r i s k  a s s o c i a t e d  
P  

~ ~ i t h  p t h  p o r t f o l i o ,  and d e n o t i n g  b* t o  r e p r e s e n t  t h e  c o r r e s p o n d i n g . s y s t e :  
P  

m a t i c  exchange r i s k ,  w e  a l s o  e s t i m a t e d  a  ; s e ~ o n d - ~ a s s  r e g r e s s i o n  e q u a t i o n  

u s i n g  t h e  h r t f o l i o  d a t a  g e n e r a t e d  I n  t h e  p r e v i o u s  s e c t i o n s :  



As t h e  r e p o r t e d  r e s u l t s  f rom t h e  above  r e g r e s s i o ~ ;  show, es t i -  
4 

mated s l o p e  c o e f f i c i e n t s  a r e ' p o s i t i v e ,  i n d i c a t i n g  t h a t  s y s t e m a t i c  

m a r k e t  r i s k  is  p o s i t i v e l y  r e l a t e d  t o  s y s t e m a t i c  exchange  r i s k .  

These f i n d i n g s  c o n f i r m  o u r  p r e s e n t  h y p o t h e s i s  t h a t  s y s t e n ~ a t i c  

exchange  r i s k  e x e r t s  a  p o s i t i v e  impact  on s y s t e m a t i c  marke t  r i s k  

o v e r  t h e  c r o s s - s e 2 i o n  o f  iGves tmen t s .  The e s t i m a t e d  s l o p e  c o e f f i c i e n t  
3 

is s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  90% l e v e l  o f  c o n f i d e n c e  i n  t h e  rase  d f  

u s i n g  i n d i v i d u a l  i n v e s t m e n t  d a t a ,  and s i g n i f i c a n t  a t  more t h a n  t h e  99% 

l e v e l  o f  c o n f i d e n c e  i n  t h e  c a s e  o f  u s i n g  p o r t f , o l i o  d a t a .  The c o r r -  

e l a t i o n  c o e f f i c i e n t s  a r e ,  r e s p e c t i v e l y ,  .5384 from t h e  r e g r e s g i o n  equ,a- 

t i o n  ( V I I I . 6 ) ,  and .7104  f rom,  t h e  r e g r e s s i o n  e q u a t i o n  (V111.7) .  A s  a 

r e s u l t  o f  p o r t f o l i o  f o r m a t i o n ,  t h e r e f o r e ,  b o t h  s t a t i s t j c a ;  s i g n i f - i r a r l c e  

and c o r r e l a t i o n  c o e f f i c i e n t  have  improved i n  compar i son  t o  c o r r e s p o n d i n g  
* 

s t a t i s t i c s  we o b t a i n e d  from einploying i n d i v i d u a l  f o r e l g n  ~ n v e s t n ~ e n t  

d a t s .  

I n  s p i t e  o f  t h e  p o s i t i v e  c r o s s - s e c t i o n a l  ' r e l a t i o n s h i p  between' t h e  

t.wo t y p e s  a f  s y s t e m a t i c  r i s k s ,  h o ~ e v e r ,  we s h o u l d  a l s o  be  mind fu l  o f .  

t h e  e m p i r i c a l  r e s u l t s  e s t a b l i s h e d  p r e v i o u s l y ,  r e g a r d i n g  rion-constarlcy 

o f  t h e  estimated b e t a s  o v e r  time. Thus, t h e r e  is no q d a r a n t e e  t h a t  

t h e  e s t i m a t e d  s l o p e  c o e f f i c i e n t s  o f  t h e  above  r e g r e s s i o n  e q u a t i o n s  

have  n o t  experienced t ime-dependen t  s h i f t s .  C o n s e q u e n t l y ,  t h e r e  

i s  no g u a r a n t e e  

c r o s s - s e c t i o n a l  

t i m e - p e r i o d s .  

e i t h e r  w i t h  r e s p e c t  t o  t h e . p o s i t i v e  s i g n  o f  t h e  

r e l a t i o n s h i p  r e m a i n i n g  i n v a r i a n t  between v a r i o u s  
~, 

I n  t h e  n e x t  se'cti w i l l  p r o b e  i n t o  t h i s  p o s s i -  

b i l i t y  e m p i r i c a l l y .  



\ / I I J - 5 .  Sf---cond-Pass Subreg ress ion  A n a l y s i s  o n  C r g s s - S e c t i o n a l  P a t t e r n s  

Between Sys temat i c  Market  R i s k  and Sys temat i c  Exchange, R i s k  

0 
Theopurpose o f  t h i s  s e c t i o n  i s  t o  i n v e s t i g a t e  whether  t h e r e  e x i s t s  

. * \  

a  c o n s i s t e n t  c r o s s - s e c t i o n a l  r e l a t i o n s h i p  between exchange r a t e  b e t a s  

and. market  be tas .  S p e c i f i c a l l y ,  we propose t o  t e s t  whether  w i th in  
\ 

a  g i v e n  t ime-pe r iod ,  t h e  two t y p e s  o f  =betas move i n  t h e  same d i r e c t i o n  

ovSc a c r o s s - s e c t i o n  o f  p o r t f o l i o s .  App ly iAg  Lh is  t e s t  r e p e a t e d l y  

;s 
0 

f o f  each subper iod  enab les  u s  t o  c a p t u r e  t h e  t i m e - p r o f i l e  o f  s h i f t i n g  

c r o s s - s e c t i o n a l  r e l a t i a n s h i p  between t h e  two t y p e s  o f \ b e t a s  f rom one 

s u b p e r i o d  t o  ano the r .  

Tak ing one s u b p e r i o d  a t  a  . t ime,  we per formed -second-pass r e g r e s s i o n s  
I 

on t h e  c r o s s - s e c t i o n a l  d a t a  o f  t h e  marke t  b e t a s  and exchange r a t e  be tas .  

D e n o t i n g  b  t o  r e p r e s e n t  t h e  marke t  b e t a  on p o r t f o l i o  p i n  subper iod  s, 
P  s  

and 

t h e  

b 
P s  

b *  t o  r e p r e s e n t  t h e  c o r r e s p o n d i n g  exchange r a t e  be ta ,  we e s t i m a t e d  
P s  > 

r e g r e s s i o n  e q u a t i o n  o f  t h e  f o l l o w i n g  s i m p l e  form: . I 

5 - The r e l e v a n t  r e s u l t s  f rom t h e  above r e g r e s s i o n s  a r e  r e p o r t e d  i n  

Table ( I  I I .  The r e p o r t e d  r e s u l t s  r e v k a l  t h a t  e s t i m a t e d  c r o s s -  

s e c t i o n a l  c o e f f i c i e n t s  a l s o  have been inc reas in i j -bve r  t h e  yea rs .  

T h i s  r e s u l t  i s  n o t  s u r p r i s i n g ,  and i s  c o m p l e t e l y  expec ted  i n  v i h  o f  
i / t h e  f a c t  t h a t  'exchange ra fe  f l u c t u a t i o n s  have b e e r  shown t o  p l a y  



- 
i n c r e a s i n g l y  dominant  r o l e s  i n  t h e  e  spectrum o f  o u r  ana lyses.  

What may s u r p r i s e  us,  however, i s  t h e  f a c  t thk s i g n  'of t h e  e s t i m a t e d  
- 

c r o s s - s e c t i o n a l  c o e f f i c i e n t  h a s  c o m p l e t e l y  r w e r  e d  i t s e l f  ove r  t h e  years  
* & 

v 

Thus, t h e  r e p o r t e d  r e s u l t s  show t h a t  in ~ a r l i e r  subper iods ,  market  b e t a s  
h - ! 

used t o  have n e g a t i v e  c o r r e l a t i o n s  w i t h  t h e  e ~ c h a n g e .  r a t e  b e t a s  ove r  

t h e  c a r r e s p o n d i n g  c r o s s - s e c t i o n s  o f  p o r t f o l q o s :  I n  o t h e r  words, p o r t -  

f o l i o s  w i t h , h i g h  exchange r a t e  b e t a s  tended t o  have low  marke t  b e t a s ,  w h i l e  - 
a t  t h e  same t ime ,  t h e  p o r t f o l i o s  w i th  low exchange r a t e  t ie tas  t e n d e d  t o  

I 

have h i g h  market  betas..  As t i m e  went by ,  however, t h e  s h i f t i n g  p a t t e r n  

-, o f  c r o s s - s e c t i o n a l  e f f e c t s  h a s  r e s " 1 t e d  i n  r e v e r g i n g  t h e  d i r e c t i o n  o r  

t h e  a s s o c i a t i o ~ ~ b e t w e e n  t h e  two t y p e s  o f  b e t a s  such t h a t  p o r t f o l i o s  k 

w i t h  i n i t i a l l y  h i g h  exchange r a t e  b e t a s  have t u r n e d  out, to ,  accompany h i g h  
P 

marke t  r i s k s  as w e l l .  T h i s  i s  wha t3 the  e m p i r i c a l  r e s u l t s  r e p o r t  i n  

Tab le  ( V I I I . 6 ) .  

These f i n d i n g s ,  however', a r e  e n t i r e l y  c o n s i s t e n t  w i t h  p reb tous  r e s u l t s  <, 

' .  
, . 

o b t a i n e d  frpm t h e  f i r s t . - p a s s  r e g r e s s i o n  e q u a t i & ,  (V111.2 ) . [ h i s  i d  because 

t h e  e s t i m a t e d  c o e f f i c i e n t s r  f rom t h e  f i r s t - p a s s  r e g r e s s i o n s  were shown t o  be  
7 

h i g h e r  precisely i n  t h o s e  p o r t f q l l o s  t h a t  had h i g h e r  r a n k i n g s  i n  terms o f  
0 

exchange r a t e  be tas .  I n  o t h e r  yo rds ,  market  b e t a s  o f  t hose  p o r t f u l i o s  . < 

3 

w i t h  r e l a t i v e l y  h i g h e r  e k c h a ~ g e  r a t e  b e t a s  have been s h i f t i n g  upwards, -over ' 

t ime ,  a t  a p r z q o r t i o n a t e l y  f a s t e r  pace i n  a c h r d a n c e  t o  t h e  c u r r e s p o n d i n q l y  

h i g h e r  c o e f f i c i e n t  v a l u e s  @& t h e  f i r s t - p a s s  equa t ion .  Howev,er, t h e  k x t c n t  . 
+ 

o f  upward s h i f t s  i n  marke t  b e t a s  has been so much g r e a t e r  as t o  r e s u l t  i r ~  

t h e  p o s i t i v e  c r o s s - s e c t i o n a l  rg la t i on ; i i i p  between t h e  two t y p e s  o f  b e t a s  
/ 

> ~ 

b y  t h e  f o u r t h  suhper iod .  . .  ~ h i s y i s  what t h e  r e s u l t s  r e p o r t e d  i n  lable 
n 

( V I I I . 6 )  r e v e a l s .  



Note:  * d e n o t e s  s t a t i s t T c a 1  s i g n i f i c a n c e  a t  57; lev~l. 
+F 

** d e n o t e s  s t a t i s t i c a l  s f g n i f i c a n c e  a t  1:; l eve l .  \ 



6,. - Conclusion 

cg - -- 

). 
i; 

The purpose of this section is -to integrate, by way of summarising, 
C 

various aspects o f  the equilibrium relationship discussed heretofore and 
-9 

present an overall picture in the light of the empirical findings obtained 
. . . i' 4 .  

in our investigations. For, this purpose, we perform second-pass 

regres3ions for the SML and I M L  models accoridng to subperiod. 
h 

Thus, we repeated the same regressions performed in Chapter V I ,  but using .\. - * .=- . . ' L  
5 

- 

4 
cross-sectional data obtained from subsets of the time-series, distin- 

> 
quished in ,terms of subperiods. This will enable us to capture fhe 

time-profile and cross-sectional profile of the equilibrium relationship 
- --% - - 

. by flushing out, as it were, the shifting pattern of equilibrium in a 

criss-crossing manner. - 

The complete patterns of equilibrium return-risk relationships are 

L r ~ s e n t Z  in Table ( V I I  I . 7 ) .  First, we notice fr&$ the reported results - 

that the intercept terms, which represent the riskless rate of retarn, i.e., - -- 
f rep from exchahge rate influences, have been general$$ shifting:upwards 

d- ./ 
over the subperiods. The intercepts for both S M L  and' I M L  models are ' ; , 

-- 
I 

statqtically significant in each subperiod at more than the 99:; level of , - 
confidence . This r@ects the observed empirical fact that even defa:&t-r1 

. free in~estment returns, the interest paid on U.S. Treasury bonds for 

example, h6ve been climbing along the upward trend line during e time- 

span -we considered. Thus, our results are in agreement with the argument 

that there exists no true riskless investment in the sense of the time- 

independence of its returns: even risk-free investments will experience 

variability o f  return over time. 



/ 
Second, the result from the SML model indicatek that the - 

market pri,ce of risk has 

years. But it has result shows, that -. %y 
/ 

it has become a meaning that for a 
P ,  

one percent increment of market rlsk. investors td reduce. 
rather than raise, the necessary return requirement by &ore than-two 

\ 
percentage points. -As utterly unrealistic as this partiLular result 

h / 
$-- 2 

* @* 
is, it nevertheless makes our point most starkly: equilibrium relation- - 

\ 
ship in international investment, when?specified without explicit 

consideration of stochastic exchange rate fluctuations in a model, - 
L 

is misspecified, a r i o r i ,  -- and the specification error is bour~tl t.o 

rear its face in the form of nonsensical results in empirical studies. . T Q  

The negative market price of systematic market risk resultinq 

%m the SML model, however, should not come as a surprise in view a f  

1 
the theoretical arguments enunciated in Chapter VI. According t o  

the theory, the SML model may give a negative value for the market 

price estimated, not because investors are intrinsically risk-lovers, 
I 

\ 
but because the return-risk relationship attributed l o  

C 

the SML model m9pecifies the true relationship by incorrectly ornittiny 

the presence of stochastic exchange rate fluctuations, It was 

argued that equilibrium foreign earnings are related to systernatic 

,e~change rate risk in addition to systematic market risk. 

Thus, the estimated slope coefficient of the -SML model reflects not 

only the marginal effects of systematic market risk, ht it also 



- - 
. m k s  up indirectly the marginal effects on the equilibrium retu.rn.asso- +,= - -  - 

ciated with systemat$ exchange rate risk.. Because of this, it is 
.) -- 

* - ,-" 
entirely possible that the total market price of risks implied by the - 

how a negative value in the case when negative 

k? 
coefficient associated with systematic exchange - rate risk variable, - 
which is not explicitly shown in the SML model but nonetheless buried 

' 

in its estimated market price, is sufficiently large in magnitude as to 
t * 

b 

dominate the positive value associated with the systematic market risk. 

The empirical results obtained from our IML model indicate that the 

absolute magnitude of estimated market price connected to exchange 
P - i 

rate risk is, indeed, quite sizable. In the last subperiod, for example, 

the slope coefficient of exchange rate risk is estimated to be -18.7712, 
l l  

in comparison to the value of only 4.2405 for the estimated slope - coeffi- 
*$ # ; 

cient o f  market rate risk. %,& 
- - 

-. 
:2 

i 
On the other hand, the empirical results obtained from 'the IML model B: 

-2 

reveal that t.he estimated market price of systematic market risk has*. 
2 

steadily decreased over the years in clear to the result obtained 

from est,imating the traditional SML model. Moreover, the magnitude 

of the ebhange rate risk's slope coefficient is .revealed to have 

increased during the same time-span, thus making foreign returns more 
9 

-. . 
sensitive to changes originating from exchange rate fluctuations. wm . 

4; 
Consequently, systematic exchange rate risk has become much more 

-- - 
> 

dominant than systematic market risk,' in terms of their marginal effects 

on equilibrium return: Systematic exchange rate risk is capable of 
-- - . . 

virtually swamping Lystematic market tisk's marginal effec% on 

equilibrium return on direct foreign investment. 



I Third, the estimated 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. By no 

means, should this surprise us for we had already esf6blished 

that. return preformanre. has grown more sensitive, inter-temporalJy, 
'5 

to exchange rate fluctuations, but in a manner that wiped out all dis- 

tinguishable characteristics between portfolios with regard to t h e  - 

3 ' t  

H 

level of the exchange rate. What is distilled from all our analyses 

over and again is the unavoidable fact that the key to explaining - 
-- 

variations 'in return performances lies neither in the level of market ' - 4 

-E. 

risk, nor in the exchange rate per se: changes in the equilibrium 

return-risk-relationship is explained, for the most part, by the changes 

in systematic exchange risk level. In this regard,',it should be / 
noted that when the regression equations, such as those specified under 

the SML model, were estimated without explicibly including the exchange - 

,, risk variable, they produced nonsensi'cal results, or their explanatory 
4i: 
powers were 'too miniscule to be of any importance for all practical pur- 

poses. Once we included the exchange risk variable in regression equa- 
f- 

tions, such as in our TML model for example, more than 80% of to. tal  . < 3 

variations in the equilibrium return-risk relatfinship could be explained 

. .  in most of the cases we considered. The correlation coefficients obtained 

from running the subregressions are reported in Table (V111 .7 ) .  

The reported results in ~ a b l o  ( V I I I . 7 )  also show that all o f  the eskimated 

regression coefficients were statistical\y significant at more than the 99% 



- - - -  

l e v e r o f  conf idence  i n  most c a s e s  of t h e  IML model, which c o n t r a s t  
i 

s t a r k l y  t o  t h o s e  o f  t h e  SML model. These ' f ind ings  g i v e  t h e  n e c e s s a r y  

. L 1  L p i r i c a l  s u p p o r t  t o  s u b s t a o t i a t e  t h e  t h e o r e t i c a l  a rguments  we. l a i d  - 
t 
)own i n  t h e  beginn& of  P a r t  - I1 o f  t h i s  t h e s i s .  The e m p i r i c a l  tes ts  

we perrormed on t h e  I M L  model e n t e r ~ i d n g  beyond t h e  e x p l i c i t  8 

2, 

i n c l u s i o n  of  s t o c h a s t i c  exchange r a t e  f l u c t u a t i o n s  i n  a d d i t i o n  t o  

p u t a t i v e  a s s u m p t i o n s - s p e c i f i e d  under t h e  t r a d i t i o n a l  SML models. 

Although n s i t h e r  model c a n  a v o i d  b e i n g  s u b j e c t e d  , t o  i n t e r - t e m p o r a l l y  

s h i f t i n g  p a r a m e t e r s  due t o  changing e q u i l i b r i u m  c o n d i t i o n s ,  t h e  IML 

model developed i n  t h i s  t h e s i s  h a s  performed well beyond a  r e a s o n a b l e  

e x p e c t a t i o n  i n  each  and e v e r y  s u b p e r i o d  w e  have examined, b u t  t h e  
K 

same can h a r d l y  be  c l a imed  f o r  t h e  SML model t h a t  does  n o t  c o n s i d e r  
3 

s t o c h a s t i c  exchange r a t e  f l q c t u a t i o n s  a s  s p e c i f i c  r q r d s s o r s  i.n e m p i r i c a l  

a n a l y s e s  o f  f o r e i g n  inves tmen t .  While t h e  pr imary  v i r t u e  o f  o u r  

IML model may have been c o n f i n e d  t o  t h e  s i m p l i c i t y  i n  i t s  approach t o  

e x p l i c i t l y  i n c o r p o r a t e  exchange r a t e  i n f l u e n c e s  as th-e t h e o r e t i c a l  - 
underp inn ing  o f  t h e  e q u i l i b r i u m  r e t u r n - r i s k  r e l a t i o n s h i p ,  i ts  t h e o r e t i c a l  

i m p l i c a t i o n s  have been proven f o r  e q u i l i b r i u m  f o r e i g n  i n v e s t -  

ment, and i ts  e m p i r i c a l  i m p l i c a t i o n s  a l s o  have been demons t ra ted  c o n s i s -  

t e n t l y  r o b u s t  t o  e m p i r i c a l  t e s t s .  Agains t  t h i s  background,  we draw 

- t h e  f i n a l  c o n c l u s i o n  t h a t  exchange r a t e  f l u c t u a t i o n s  p r o v i d e  t h e  key 

lei 
q u i n t e s s e n t i a l  f o r  e x p l a i n i n g  r e t p . p e r f o r m a n c e ;  t h e i r  - s t a b i l i t y  

p a t  t e r n s ,  and s y s t e m a t i c  r i s k s  a s s o c i a t e d  w i t h  d i r e c t  f o r e i g n  inves tmen t .  



TABLE ( V I I I . 7 )  

SML : 

IML : 

SML 

IML 

SML 

IML2 

SYL 

IMLj  

SML4 

- IML4 

SML 

IML5 

SML 

IML - 
*g- - 

Sources: Survey o f  C u r r e n t  Bus ipess ,  1967. t h r o d g h  1984. -- 

F e d e r a l  Reserve B u l l e t i n ,  1967 t h r o u g h  1984. 

Note:  * denotes  s t a t i s t i ' c a l  s i g n i f i c a n c e  a t  1 and ** a t  5:; l e v e l .  
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