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I. Introduction 

R 
esearchers have employed a number of measures of trade performance 

to s tudy the structure and determinants of a country 's  foreign 
trade ~. A commonly used family of measures are indices of t rade 

intensity, the most popular member of this family being the index of 
revealed comparative advantage ~. The form of each index and the inter- 
pretation given to their values has varied from author to author,  but  the 
empirical and theoretical li terature appear to agree tha t  a country  reveals 
a comparative advantage (disadvantage) in a commodity if an index's 
value is greater (less) than one. 

Kunimoto [r977] recently a t tempted to provide a theoretical basis for 
interpreting deviations in these indices from uni ty  as indicating com- 
parative advantage. Working in a probabilistic framework, he argued 
that  such deviations measure the extent  to which actual t rade deviates 
from the trade expected in a world in which factors influencing the 
direction (but not the level) of a country 's  trade are absent. Alternatively, 
Yamazawa [I97O ] specified tha t  deviations from unity indicate deviations 
in actual trade from the trade predicted by  a gravi ty model. Indirect 
evidence that  deviations from unity are interpreted as indicating relative 

Remark:  Comments from Kyle Johnson, Edward E. Learner, Joseph Pelzman and an 
anonymous referee are gratefully acknowledged. Responsibility for errors remains with 
the author. 

i See Aho et al. [z98o] for a comparison of commonly used measures when applied to 
an analysis of U.S. trade performance. 

'~ This index is most often associated with the work of Balassa [e.g., Balassa, x967]. 
Other works employing such measures include Brown [i948], Yamazawa [x97o; x97x], 
Kojima [z97o; x97x], and Roemer [x977 ]. - -  The term "comparative advantage" is perhaps 
misapplied in this literature since only exports are typically considered whereas comparative 
advantage is properly a net trade concept. Comparative advantage is used here for consistency 
with the literature but the reader may wish to consider substituting "comparative export  
advantage". In any event, such considerations in no way affect the results presented here 
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advantage is provided by authors such as Roemer [I977], who compute 
the cross-commodity variation in such indices for a particular country 
around unity and not the mean of the index. 

This paper examines the theoretical basis for this common inter- 
pretation and demonstrates tha t  it rests upon the implicit assumption 
that  a country exports every commodity. Such an assumption is, in 
general, inappropriate in a trading environment and it is shown tha t  
under economically reasonable assumptions values of a t rade intensity 
index above (below) unity cannot be used to infer a country 's  relative 
advantage (disadvantage) in any given commodity. In response to this 
failure of the theoretical framework, this paper presents two alternative 
indices for revealing comparative advantage derived from a model of 
trade. 

The paper is organized as follows. Section II  reviews the current 
theory of trade intensity indices and presents the problem associated with 
this theory. Section I I I  presents the alternative indices for revealing 
comparative advantage. Section IV contains concluding remarks. 

II. Current Theory 

Consider the index of revealed comparative advantage (I~) given as 1 

]ik = ( X i k / X i ) / ( X k / X )  ( I )  

where Xik = country i's exports of commodity k, X i = country i's total 
exports, Xk = total world exports of commodity k, and X = total  world 
exports. Following Kunimoto [I977], Ilk can be interpreted as the ratio 
of actual exports of commodity k by  country  i to the exports of commodity 
k by  country i expected in a world in which world exports of commodity 
k are distributed among countries in proportion to their share of world 
exports. Denoting this expected trade by  E(Xtk), then 

E(X~)  = ( X i / X )  �9 Xk (2) 

and thus from (I) 

]ik = X i k / E ( X i k )  (3) 

Kunimoto argued that  deviations in Iik from unity indicate the presence 
of factors which influence the distribution of a country 's  trade among 
countries without affecting the level of its trade. That  is, he hypothesized 

x As Kunimoto  [x977] shows, all of the indices are interrelated and it can be shown tha t  
the following discussion applies to each. 

Weltwirtschaftliehes Archly Bd. CXIX. 3r 
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a world in which those factors determining the level of a country's trade 
can be separated from those factors determining the geographic distribu- 
tion of its trade. Expected trade, E(Xik), then represents the trade that  
would be observed in the hypothetical ("neutral") world where these 
latter factors are absent. 

Given this, Kunimoto showed that  the various indices employed in 
the literature were all derivable as alternative hypotheses of statistical 
independence in a contingency table analysis of trade. This alternative 
probability foundation for (3) is derived by considering Xik to represent 
a frequency of transactions in commodity k between residents of country i 
and residents of the rest of the worldL If so, then the (joint) probability 
that  commodity k is exported by country i is 

Xik / X (4) 

Similarly, define the (marginal) probabilities 

X~ / X and (4 a) 

X i / X (4 b) 

Expression (4 a) is the probability tha t  commodity k is exported whereas 
(4b) is the probability that  country i exports. If the assignment (clas- 
sification) of countries and of commodities is independent, then (4) is 
given by 

x ~  / x = ( x i / x )  �9 (xk / x )  (5) 

Multiplying both sides of (5) by  X gives expected trade: 

E(Xik)  ----- ( X i / X )  �9 Xu (6) 

The ratio of actual to expected trade then measures the extent to which a 
country and commodity interact. Again, the economic interpretation of 
this interaction is that  E(Xik) is the trade expected if factors that  skew 
the geographic distribution of a country's trade are absent ~. 

Whereas the above formulations of E(Xik) have intuitive appeal, it is 
established below that  in a world in which trade is determined by either 

x This probability franlework is essentially that presented by Learner and Stern [x97o]. 

�9 These factors should logically be thought to determine comparative advantage and not 
just trade distribution. Although Kunimoto sought to separate factors determining trade 
levels from factors determining geographic distribution, such a separation is clearly invalid 
since factors such as relative distance, political affiliations, etc., as well as traditional cost 
factors, all determine relative costs which simultaneously determine both the level and di- 
rection of trade. 
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(2) or (6), each commodity is either exported b y  all countries or exported 
by  no country. This is, it is established tha t  for E(Xik ) to be str ict ly 
positive for some country i and commodity k, it must be assumed tha t  
every country exports commodity k. Otherwise, if E(Xik ) is zero for some 
country i and commodity k, then E(Xjk ) is zero for all countries j. 

To assume that  a country exports every commodity is not economically 
sensible. By definition of trade, if a country  exports it also imports. 
Further,  under s tandard assumptions, a country  does not both export  
and import  the same commodity. But  this, together with the above, 
implies tha t  expected trade is zero for every commodity, i. e., there is 
no trade in the hypothetical world in which trade flows are determined 
by  (6). This follows directly since each commodity which is potentially 
tradeable must be imported by  at least one country. Thus, for each com- 
modity k there is at least one country  i for which E(Xik ) is zero. But  b y  
the second result, E(Xjk) is then zero for each country  j and commodity 
k. Thus, assuming a country does not export  those commodities which 
it imports, and since trade means every commodity exported must also 
be imported, the preceding theoretical framework leads to the result 
that  expected trade is actually zero for every commodity 1. Consequently, 
equation (3) is undefined and interpretat ion of deviations from uni ty  is 
invalid. These propositions are now established formally. 

Assume we are in the hypothetical  world in which actual trade is 
determined by  (6) so that  Xik ---- E(Xik). To establish that  if a commodity 
is exported by  one country it is exported by  all countries, assume tha t  for 
some country i and some commodity k that  Xik > 0. I t  follows from (6) 
that  X i > 0 and X k > 0. Thus, if country  j exports at all (i. e., Xj > 0), 
then Xjk > 0 for all j (i. e., all countries export  commodity k). 

To establish that  if a commodity is not exported by  one country then 
no country exports tha t  commodity, assume tha t  for some country i and 
some commodity k that  Xik = 0. From (6) it follows that  either Xi = 0, 
X k = 0 or both. Now, if country i exports at all (i. e., Xi > 0) then 
Xik = 0 for some k if and only if X k = 0. Since Xk = ~ Xjk, then Xjk = 0 

for all countries (i. e., no country exports commodity k). 

Now, ruling out simultaneous exp6rt  and import, if country  i imports 
commodity k then Xik = 0. Given this, the second result can be restated 
as saying that  if commodity k is imported by  some country then X k = 0. 
Since, by  definition of trade, each commodity must be imported by  at 

1 I t  follows t h a t  the  indices  c o n v e r g e  to  zero  in  a w o r l d  w i t h  n o  r e l a t ive  a d v a n t a g e s  
c o n t r a r y  to Y a m a z a w a ' s  [197o1 c o n t e n t i o n  of a c o n v e r g e n c e  t o w a r d  u n i t y .  

3x* 
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least one country, it follows that  Xk ----- 0 for each commodity k, i. e., 
there is no trade in the hypothetical  world. 

Since equation (3) would be defined if every country could be assumed 
to export  every commodity, one could argue tha t  by  dealing only with 
aggregate groupings of commodities, or alternatively, by  postulating 
intra-industry trade in every commodity, such an assumption could be 
maintained. I t  is unlikely one would argue strongly that  intra-industry 
trade exists for each commodity no mat ter  how fine the level of disag- 
gregation. The appropriateness of using aggregation to just ify use of 
equation (3) hinges on whether one should expect such "macro"  indices 
to be derivable from underlying "micro" trade flows. If so, then the 
above argument remains valid 1. 

One might conjecture tha t  what  Kunimoto actually had in mind in 
thinking of a neutral world was the pre-trade structure of a country 's  
production. In this case tile above difficulty could be overcome as each 
country could be assumed to produce, as opposed to export,  each com- 
modity. Under this interpretation, expected flows correspond to expected 
production flows in a world in which all countries are identical except for 
size. Deviations in a country 's  actual production from its expected 
production would then indicate specialization and, given identical tastes, 
would also indicate comparative advantage. I t  is shown below tha t  such 
a "production intensity" index follows from a general model of trade. 

III. Alternative Indices for Revealing Comparative Advantage 

This section presents two indices for revealing comparative advantage 
derived from a model of trade. Theoretically, a fundamental  difficulty 
with the preceding indices is tha t  they treat  exports and imports separately 
when comparative advantage is properly a net t rade concept. Conse- 
quently, the indices presented here are based on net trade. 

Begin with the following identi ty for net trade: 

Tik  = Q ik  - Cik (7) 

where: Tik = net trade of country  i in commodity k, Q~ = country i's 
production of commodity k, and Cik = country  i's consumption of 
commodity k. Assuming countries to have identical homothetic preferen- 
ces, each country's consumption of commodity k is proportional to the 

a Res t r i c t ing  a t t e n t i o n  to subse ts  of commodi t i e s  for which e v e r y  c o u n t r y  ha s  a non-zero  
expor t  does no t  invalidate the preced ing  a r g u m e n t  since aU t h a t  is  needed  for the indices 
to be undefined is t h a t  for some coun t ry  i and  some c o m m o d i t y  k, Xik = O. 
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world's consumption (production) of commodity k. Therefore, letting Qk 
be world production of commodity k, we can write 

Cik = SiQk, k = 1 . . . . .  K; i = 1 . . . .  N (8) 

It  can be shown [Bowen, 198o, Appendix A] that  the factor of propor- 
tionality, si, is the ratio of country  i's GNP (Yi) to world GNP (Y). 
Given this, substitute first for si in (8) and then for Cik in (7) to obtain 

Yi  
Tik = Q i k -  ~ Qk 

which can be written 

= 1 )  

where I T - -  Tik 
(Yi / Y) Qk 

(9) 

and I ~ -  Qik 
(Yi/Y) Qk 

(,o) 

Equation (IO) defines two indices from revealing comparative ad- 
vantages among countries 1. Clearly, these indices are not independent. 
The "net  trade intensity" index, IiTk, takes both positive and negative 
values and is zero when there is no comparative advantage or disadvantage. 
The "production intensity" index, I~ ,  takes only positive values and 
equals one when there is no comparative advantage or disadvantage. 
Since values of the production intensity index above (below) uni ty  
indicate comparative advantage (disadvantage), it is related in spirit to 
the preceding trade intensity indices. Note that  the indices defined by  
(io) are based on actual trade whereas the indices discussed in Section II  
propose to compare actual trade with trade expected in a world of no 
relative advantages. A similar interpretation, however, can be given for 
the above indices. 

Assume we are in a world of no relative advantages so that  countries 
not only have identical homothetic tastes but  are also identical with 
respect to relative factor supplies, technology, etc., but  could differ in 
the absolute amount of resources. Each country 's  production vector 
coincides with its consumption vector so that  Ca, = Qik and, again, each 
country's consumption of commodity k will be proportional to the world's 
consumption (production) of commodity k. Consequently, (8) can be 
rewritten (after substituting for si) as 

E(Qik) = (Yi/Y) "Qk (II) 

1 This form of the equation for net  trade, whereby net  trade is scaled by consumpt ion ,  
is directly linked to the proper computat ion of factor contents when testing the Heckseher- 
Ohlin theory [see Learner, 198o]. 
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where E(Qik  ) is properly interpreted as the production expected in this 
hypothetical world 1. Equation (II) has the same form as (2) 3 and thus, 
as in (3), the production intensity index can be writ ten as 

IiQk -~- Q i k / E ( Q i k )  (12) 

Deviations in I~ from unity would be interpreted as indicating deviations 
in a country's actual production from the production expected in a world 
of no relative advantages. 

Note that ,  consistent with the discussion in Section II,  expected 
trade in this hypothetical  world is zero since 

E(T~,) = E(Qik  ) - E(Cik  ) = s i (Qk - Qk) = 0 

given the pre-trade proportionali ty of both a country 's  production and 
consumption with respect to the world. This makes clear that  computation 
of trade intensity indices based entirely on trade flows is invalid under the 
interpretation that  they measure deviations of actual t rade from that  
expected in a "neutra l"  world of no relative advantages. The above 
indicates tha t  the proper form of a revealed comparative advantage index 
based on trade flows would be 

liTk = Tik [ E(Qik)  (13) 

where E(Qik) is computed according to (i i) .  Even if one wanted to deal 
only with "exports"  (commodities with positive net trade), it is expected 
production (or consumption) and not expected trade that  should be used 
to scale actual trade. In terms of revealing comparative advantages 
among countries, the advantage of using Ii T instead of only net t rade is 
that  scale effects due to both commodity and country size are removed. 

IV. Concluding Remarks 

This paper has shown that  imposing the assumption that  a country  
does not export  every commodity invalidates the theoretical basis for 
the common interpretation that  values of t rade intensity and revealed 
comparative advantage indices above (below) uni ty  indicate relative 
advantage (disadvantage). In response, two indices for revealing com- 
parative advantage based on net t rade were derived. This analysis in- 
dicated that  to interpret  values of a trade intensity index as measuring 

1 It  must be assumed each commodity is produced by every country if the E(Qik) are to 
be strictly positive. 

i Note that  one could derive (i i)  in a probabili ty framework analogous to equations 
(4)--(6) using a matrix of production flows. 



Indices of Trade Intensi ty 471 

devia t ions  in ac tua l  t r a d e  f rom t r a d e  expec t ed  in a n e u t r a l  wor ld  of no 
re la t ive  advan tages ,  the  p rope r  c o m p u t a t i o n  is t h e  r a t i o  of ne t  t r a d e  to  
expec ted  p roduc t ion .  

The  conclusions of th is  pape r  a re  s imi la r  to those  of H i l l m a n  [1980 ] 
who examined  whe the r  c ro s s - i ndus t ry  r ank ings  of Iik for  a p a r t i c u l a r  
c o m m o d i t y  reflect  c o m p a r a t i v e  a d v a n t a g e  as g iven b y  p r e - t r a d e  prices .  
He found t h a t  for c ro s s - commodi ty  compar i sons  Ilk was i n d e p e n d e n t  of 
a c o u n t r y ' s  c o m p a r a t i v e  a d v a n t a g e  b u t  for c ro s s - coun t ry  compar i sons  Ilk 
m a y  reflect  p r e - t r a d e  pr ices  u n d e r  ce r t a in  ( res t r ic t ive)  condi t ions .  I t  
should  be no ted  t h a t  his ana lys i s  cons idered  on ly  re la t ive  r ank ings  of 
the  index  and  no t  va lues  above  or  be low un i ty .  

Las t ly ,  t he  ana lys i s  p re sen ted  here  does no t  deny  the  usefulness  of 
t r a d e  in t ens i ty  indices as s u m m a r y  measu res  of t r a d e  flows which  e l imina te  
cer ta in  scale effects. Bu t  the  ana lys i s  of t h i s  p a p e r  ind ica tes  t h a t  i t  is in 
genera l  i n a p p r o p r i a t e  to  i n t e r p r e t  dev ia t ions  f rom u n i t y  in such  indices  
(as p r e sen t l y  computed)  as i nd ica t ing  c o m p a r a t i v e  a dva n t a ge .  
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Z u s a m m e n f a s s u n g  : 0 b e r  die  theo re t i s che  I n t e r p r e t a t i o n  der  Ind izes  de r  H a n -  
de l s in t ens i t~ t  u n d  de r  i n t e r n a t i o n a l e n  W e t t b e w e r b s f ~ h i g k e i t  (RCA-Wer te ) .  - -  Die  
A n n a h m e ,  e in  L a n d  expor t i e re  n i c h t  j edes  Gut ,  en t z i eh t  der  f ibl ichen Sch lu~fo lge rung ,  
da~  die fiber (unter)  E ins  l i egenden  W e r t e  ffir d ie  H a n d e l s i n t e n s i t ~ t  u n d  die  in ter -  
na t i ona l e  W e t t b e w e r b s f ~ h i g k e i t  e inen  r e l a t iven  Vortc i l  (Nachtei l)  anze igen ,  die  
theore t i sche  Basis .  D a r a u f h i n  we rden  au f  de r  G r u n d l a g e  des  N e t t o h a n d e l s  zwei 
RCA- Ind i ze s  abgelei te t .  Die U n t e r s u c h u n g  ve rdeu t l i ch t ,  d a2  m a n  die  W e r t e  e ines  
I n d e x  der  H a n d e l s i n t e n s i t ~ t  n u r  d a n n  als  Ma• ffir d ie  A b w e i c h u n g  des  t a t s ~ c h l i c h e n  
H a n d e l s  yon  d e m  Hande l ,  der  in e iner  n e u t r a l e n  W e l t  ohne  re la t ive  Vorte i le  zu er- 
w a r r e n  w~re, in t e rp re t i e ren  kann ,  w e n n  m a n  da s  Verh~I tn is  zwischen  N e t t o h a n d e l  u n d  
e rwar t e t e r  P r o d u k t i o n  ve rwende t .  

R 6 s u m ~  : Sur  l ' i n t e rp r6 t a t i on  th$or ique  des  ind ices  de  l ' i n t ens i t6  du  c o m m e r c e  
ex t~r ieur  e t  d ' a v a n t a g e  c o m p a r a t i f  r6v616. - -  Cet  ar t ic le  d ~ m o n t r c  que  la s u p p o s i t i o n  
q u ' u n  p a y s  n ' e x p o r t e  pa s  c h a q u e  b ien  inva l ide  la base  th6or ique  p o u r  l ' i n t e r p r 6 t a t i o n  
c o m m u n e  de la p ropos i t ion  que  les va l eu r s  des  ind ices  de  l ' i n t ens i t6  du  cominercc  
ex t~r ieur  et  d ' a v a n t a g e  c o m p a r a t i f  r6v~M i n d i q u e n t  u n  a v a n t a g e  (d6savan tage)  
re la t i f  si elles exc~den t  un i t6  (sont  < 1). E n  consSquence ,  l ' a u t e u r  d6r ive  d e u x  
ind ices  pou r  r6v~ler l ' a v a n t a g e  c o m p a r a t i f  bas6s  su r  le c o m m e r c e  ex t6 r i cu r  net .  
Cet te  ana lyse  i nd i que  que  le calcul  a d 6 q u a t  es t  la re la t ion  en t r e  le c o m m e r c e  n e t  e t  la 
p roduc t i on  a t t e n d u e  si l ' on  v e u t  in te rp r6 te r  les va l eu r s  d ' u n  ind ice  de ! ' i n t ens i t6  du  
c o m m e r c e  ex t~r ieur  c o m m e  m e s u r e  de  la  d ive rgence  en t r e  le c o m m e r c e  ac tue l  e t  le 
c o m m e r c e  a t t e n d u  d a n s  u n  m o n d e  n e u t r e  s ans  des  a v a n t a g e s  relat i fs .  

R e  s u m e n : Sobre la i n t e rp re t ac i6n  de  ind ices  de  i n t e n s i d a d  comerc ia l  y v e n t a j a s  
c o m p a r a t i v a s  reve ladas .  - -  E s t e  a r t icu lo  m u e s t r a  que  al i m p o n e r s e  el s u p u e s t o  que  
u n  pals  no e x p o r t a  todos  los p r o d u c t o s  se i n v a l i d a  la base  te6r iea  p a r a  la  in te r -  
p re t ac i6n  comfin que  los va lores  de  i n t e n s i d a d  comerc ia l  y los fndices  de  v e n t a j a s  
c o m p a r a t i v a s  r eve l adas  super iores  (menores)  a la  u n i d a d  i n d i c a n  u n a  v e n t a j a  (des- 
ven ta j a )  e o m p a r a t i v a .  E n  r e s p u e s t a  se de r i va ron  dos  ind ices  p a r a  r eve l a r  v e n t a j a s  
c o m p a r a t i v a s  ba sados  sobre  el comerc io  neto.  E s t e  anAlisis i nd i ca  que  p a r a  in te r -  
p r e t a r  va lores  de  u n  tndice  de i n t e n s i d a d  comerc ia l  m i d i e n d o  desv iac iones  comerc ia les  
reales  de aqu611as e spe radas  en  u n  m u n d o  n e u t r a l  s in  v e n t a j a s  r e la t ivas ,  la  c o m p u t a -  
c i6n a d e c u a d a  es la re lac i6n del  comerc io  ne to  con respec to  a la  p roducc i6n  e spe rada .  


