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ABSTRACT

The received international econom cs view of the
consequence of international trade is that it tends
to equalize relative prices of tradable goods in
different countries. This tendency is not strong
enough to justify a literal belief in the |aw of
one price, but it is an input into a variety of
I npor t ant econom ¢c propositions (e.qg., t he
Bal assa- Sanmuel son di fferenti al productivity
hypothesis). This paper ains at an enpirica
verification of the price-equalizing effect of
trade by conpari ng relative tradabl e and
nontradabl e goods prices across countries using
I nternational Conparison Programme (1CP) benchmark
price dat a.

The differences between relative tradable and
nontradable prices are examned in tw different
ways. The first of these involves a neasure of the
simlarity of price structures in a pair of
countries, and t he second wor ks wi th a
deconposition devel oped by Nuxoll of the variance
of the whole price structure into tradable and
nont r adabl e conmponents. Anal ysi s of t he
price-simlarity and variance conponent estinmates
provi des evidence that in fact the trade effects
are clearly perceptible, if perhaps not as great as
m ght have been expected.
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New Ki nds of Conparisons of the Prices of
Tr adabl es and Nontradabl es

One inportant part of the received international economcs
vi ew of the consequence of trade anong countries is that it tends
to equalize relative prices of tradable goods in different
countries. This tendency may not be sufficiently strong to
justify a literal belief in the |law of one price, but it
certainly is an input into a variety of inportant economc
propositions. For exanple, the Bal assa-Samuel son [1964] relies
in part on this price-equalizing effect for some goods but not
others. An enpirical verification of the effect with existing
final -expenditure data is not easy, but investigations based on
the prices collected in the various International Conparison
Programme (I CP) benchmark studies®*throw |ight on the phenonmenon.?

We begin in Section | with a review of our previous work on
the relationship between the prices of tradables and
nontradables. In Sections Il and IIl we develop two different
ways not previously exploited of analyzing the differences
bet ween tradabl e and nontradable prices. The first of these
i nvol ves a neasure of the simlarity of price structures in a
pair of countries, and the second works with a deconposition
devel oped by Nuxoll of the variance of the whole price structure
into tradabl e and nontradabl e conponents. Section IV sumrari zes
the results of this enpirical exercise and points to directions
for future work.

| Background for the Present |nvestigation



In Heston, Nuxoll, and Summers [1994], an attenpt was made
to distinguish between the average relative prices of tradable
and nontradable goods. In the ICP the prices of individual goods
are expressed relative to a nuneraire country's currency unit.
(The average of the prices of a group of goods is referred to
here as a price parity to maintain consistency with the practice
of using the term purchasing power parity (PPP) for the average
price of all the goods of aggregate GDP, expressed per unit of
the currency of the nuneraire country. To make a country's
tradabl e and nontradable price parities reflect relative prices,
each of the price parities was divided by the country's overal
PPP. )

First, we clarify what is nmeant by tradabl e and nontradabl e
goods. The I CP works fromthe expenditure side. In the 1985
benchmark study, CGDP was broken down into 139 basic headi ngs of
final -goods spendi ng on Consunption (108), Investnment (29), and
Government (2), covering everything fromvarious kinds of food,
clothing, and shelter to machinery and construction to itens of
governnment services. It conpares prices of identical or very
sim |l ar goods and services across countries. For some goods, of
course, such conparisons are very difficult and subject to
consi derabl e error.

Det erm ni ng whi ch of the basic headi ngs shoul d be regarded
as tradabl e and which nontradable is necessarily fairly

subj ective.® In the absence of hard, specific information on



what goods m ght potentially enter into international trade
versus those that inevitably are absorbed donestically, the
categories placed in the nontradable classification covered al
services and construction. (Followng Peter H Il [1977, 1987],
a service is taken to be a nonstorable good and therefore
unlikely to be traded; and because el enents of construction are
necessarily attached physically to sone part of the donestic
econony, they would not be traded.) Al other categories were
pl aced in the tradable classification. Annex A provides a
description of the 1985 benchmark study categories classified
as tradabl es (94) and nontradables (42).% It should be

enphasi zed that tradables in this definition are itens that

coul d be traded, though of course they are not necessarily in

fact traded. (This is why the terns "tradable" and
"nontradabl e" are preferred to "traded" and "non-traded")®

Qur previous work focused first on averages of prices
parities--renmenber, expressed relative to PPP--of tradables and
nontradabl es.® The relationship was expl ored between each of
the price parities, and also the ratio of the two, and GDP per
capita. (For exanple, the ratio of the two price parities was
regressed agai nst GDP per capita. As expected, the ratio
varied inversely with incone, and in a statistically
significant way. More than that, the finding was replicated
over the fifteen year period between 1970 and 1985, and for a

nunber of different country conbinations.’) The work with



aver age tradabl e and nontradable prices as related to GDP per
capita was extended to the basic heading |level also. The
regressions invol ving these di saggregated data confirnmed what

was found with the average price-parity data.®

Il Price-Simlarity |Indexes

A, The Definition of a Price-Simlarity |Index

In this note new ways of exploiting the | CP benchmark data
are exam ned. A sharper alternative to average price parities
is used in conmparing countries. Consider the problem of judging
how closely n relative prices match in two countries. A natura
measure of the simlarity of the price structures of the
countries cones out of a consideration of the geonetry
associated with the n-dinensional price vectors of the two
countries. Think of the plots of the two price vectors in n-

di mensi onal space. Each price vector defines a point, and the
simlarity of the price vectors can be neasured by the size of
the (two-di nensional) angle formed by the n-dinensional rays
defined by the points. |In fact, the cosine of the angle (cal

it PS, for price-simlarity) rather than the angle itself, is a
particul arly conveni ent and transparent index of the degree of
simlarity of the price vectors. Partly, this is because PS is
scaled so that it equals zero when the relative prices are as
far apart as they can be (i.e., when the rays are orthogonal in

t he n-di nensional space) and it equals 1 when the relative



prices are exactly the sane (when the rays coincide). In

addition, PS;;, is defined by a famliar formnul a:
o]
a Wkij Pki ij
[1] PS; = < : k=1, ..,n
' [AW,RAW,RT
k k
PS;, is a weighted raw correl ation coefficient between the

sets of relative prices of countries i and j. The w; weight
factors take account of the relative inportance of the

i ndi vidual goods in the total GDP of each of the two
countries.® (Specifically, wj, is the geonetric nean of the
real shares of GDP of the k'th good in the i'"th and j'th
countries. Wi; = (ExOxi*EQy)Y? where E( is the international
price of the k'th good.)

B. Price-Simlarity Indexes for Al Goods

Table 1 displays the PS;;'s for the conplete set of prices
of 136 goods, both tradables and nontradables, in the 64
countries of the 1985 benchmark study. The countries are
arrayed in ascending order of real CDP per capita as determ ned
in the benchmark study. Since the full set of PS's fornms a
64- by-64 symetric matrix wwth 1's down the principal diagonal,
only the upper triangle of the matrix is presented. One woul d
expect that pairs of countries at the sane stage of economc
devel opment (that is, pairs with simlar GDPs per capita) would

have high PS s and that pairs at different stages would have



low PS's. This is borne out by even a casual conparison of the
simlarity indexes close to the principal diagonal of the
matri x, where country pairs have simlar incones, wth the
entries far off of the principal diagonal, where country pairs
have quite different inconmes.'® (Over 70 per cent of the 63
PS' s along the first diagonal in fromthe principal diagona
are greater than 0.8; no PSin the 64-entry upper-right-hand
corner is as great as 0.8.) This is a quite interesting
finding, if not surprising, because it invites consideration of
the possibility that such a pattern also exists over tinme as
well in cross-sections.

C. Price Simlarity Indexes of Tradabl es and Nontradabl es

Now we divide each country's 136-di nensi onal vector into
two subvectors, the first containing the price-parities of only
the 94 tradabl es and the other containing only the price-
parities of the remaining 42 nontradables. Tables 2 and 3
display the price-simlarity matrices, PS" and PSV, for the two
ki nds of goods. How would one expect the entries of the two
matrices to conpare? If indeed trade does have its reputed
price-equalizing effect, then the entries in the tradables
matri x should be greater than correspondi ng nontradabl es
entries. Going beyond that, the Bel assa- Sanuel son differenti al
productivity hypothesis inplies that the tradabl es-nontradabl es
di fference should be greater if the incone difference between

the countries is greater. But these expectations need not be



taken as inevitable fact. |In anticipation of the possibility
that the data m ght not confirmthe expectations, one should be
ready to consider what factors can explain why internationa
trade would not in fact lead to tradables price-simlarity

i ndexes dom nating uniformy the nontradabl e i ndexes. An

obvi ous possibility is that in the present study the goods have
not been properly classified with respect to the tradabl e-

nont radabl e di chotony. O that trade takes place in
internmedi ate products primarily, so the final-goods dichotony
does not really display the effects of trade. Perhaps the
tradables price-simlarity indexes are not so great because

mar ket interventions of individual countries in the form of
quot as and subsi dies m ght have created barriers to the price
equalizing effects of international trade on tradables. (O
course, this reduction is likely to be mnimal for pairs of
countries that have engaged in simlar interventions.) O
perhaps pairs of countries at the sane incone |evel may have
high price-simlarity values for nontradabl es because the price
structure for nontradables is heavily influenced by simlar

| abor costs or other considerations associated with simlar

factor endowrents. Enough specul ati on. What do the data show?

D. Are the Tradables Price-Simlarities Geater Than the

Nontradabl es Price-Simlarities?




Tables 2 and 3 will be conpared in a nunber of ways. First,
we sinply |look at the averages of the entries in the two
matrices. The nean PS for tradables is 0.793; for nontradabl es
it is 0.761. The difference between the two, 0.032, is of the
expected sign but it is small in size. However, the standard
error of the difference between the neans, 0.0034, is so
smal | --after all, 2,016 observations is a | arge sanple---that
the associated Student-t statistic of 9.5 clearly calls for at
| east tentatively accepting the hypothesis that tradable price
simlarities are greater than nontradable price simlarities.

Now consider a different way of analyzing the tables. W
cal cul ate for each country the average of its price-simlarity
measures with respect to all the other 63 countries, first for

tradabl es and then for non-tradables. (Call the first average
AT = [ 8PS, 1/63 and the second AN = [ § PS,""1/63.) In 43 of

the 64 countries, about two-thirds of the total, the
price-simlarity average for tradables, A", is greater than the
correspondi ng average, A". (That is, for 43 values of i, AT
exceeded AN.) Because the A's are not independent, the
appropriate statistical test here is not obvious. To get a
rough i dea of what is going on though, a sinple binomal test
assum ng i ndependence can be perforned. (In this case the

bi nom al statistic probably should be conpared with critical

val ues greater than the ones ordinarily used froma norm

curve table.) Since 43 "successes" have been observed out of



64 trials, the binomal test statistic, 2.75, certainly calls
for rejecting the hypothesis that the price-simlarities of
tradabl es and nontradabl es are of the sanme size (but not at the
porbability level inplied by the usual binom al test.

E. Explaining the Differences Between |ndividual Values of

PSijT and PSijM

W go on to illumnate the likely patterns in the
di fferences between PS ;" and PS;;"". As argues above, there is a
strong presunption that the differences are related to the
i ncones of the countries. Two approaches involving country
i nconmes, on non-paranetric and the other paranetric, wll be
pursued. The term non-paranetric refers here to an exam nation
of the relationship between { PS;', PS;""} differences and {y;,
yj} country incomes that assunes nothing about the functional
formof the relationship. (In all that follows, incones are
GDP per capitas in 1985 international prices.) In the
paranetric case, a specific functional formis assuned.

1. Non-paranetric exam nations of the &; matrix of arithnetic

di fferences between PS;' and PS;™

a. Means of regions

Consi der the half-matrix &;, defined by [2], displayed in
Tabl e 4.

[2] &; =PS;" - PS;™M i <j andi =1,..,64

Since the countries have been arranged in ascendi ng order of

i ncone, &;; can be partitioned into six regions as depicted in



Figure 1. The vector of 64 countries has been divided into
three subvectors: (i) Low. the 21 poorest countries, beginning
wi th Ethiopia and ending wwth Canmeroons; (ii) Mddle: the 22

m ddl e-i ncome countries, beginning with Egypt and ending with
Spain; and (iii) H gh: the 21 countries with the highest

i ncones, beginning with Ireland and ending with the United
States. 4&;;'s 6 regions then refer to pairs of poor countries

(LL), pairs of mddle-inconme countries (MM, pairs of rich

countries (HH), and the three other possible conbinations, (LM

LH, MH). Figure 1 displays three nunbers for each region: d,

the average &;;, for the region; S;, an estimte of the

d )
standard error of a;; and N, the nunber of country pairs within

t he region.

There is no mstaking the pattern in the figure. The
di fference between PS;;" and PS ;" is minimal for mniddle-incone
pairs, high-incone pairs, and m ddl e-hi gh-incone pairs. Trade
seens to make little difference for these country pairs. (In
fact, the observed {PS;’, PS;;"} differences are negative,
t hough small.) However, when a | owincone country is a nmenber
of the pair, the story changes: the difference then is positive
and substantial if the second nmenber has a m ddle inconme, and

even greater if the second nenber has a high incone. The

Student-t statistic, [d - O/ s;], for each region suggests that

(apart from noi se, of course) the d's of the LH and LM regi ons



are certainly positive; those of the MM are surely zero; but

the remaining regions (LL, MH, and HH) are problematic. To put

it another way, the confidence intervals derived fromthe d's
and s;'s suggest that the econonmic significance of the observed

mean differences is (i) pronounced if not great for LH and LM
mar gi nal for LL (but LLs being next to econom cally and
statistically significant regions rubs off on LL);

unquestionably negligible for MM and not nore than narginal at

best for MH and HHin view of their negative d's.

This prelimnary |ook at the PS's through a fairly crude
income prismis the equivalent of a non-parametric version of
regression where all independent variables are dunmes. A nore

conventional regression treatnment will be presented bel ow

b. Spatial autocorrelation

If price simlarity is associated with simlarity in
i ncones, then a neasure of correlation should capture this
effect. Two such neasures in common use are those of Geary
[ 1954] and Moran [1948]. (See Aten [1994].) Essentially, the
Ceary and Moran statistics | ook at the autocorrel ation of the
i nconme variabl e when the pairw se rel ation anong the
observations is ordered by another variable, the price
simlarity index. Geary takes the square of the differences

bet ween incones, (yi-y;)? and uses the PS;;s as the pairw se



weights. If two countries have simlar incones---that is, the
(yi-y;j)? 's are small---and their prices are also sinmilar---that
is, the PS;js are high---then this represents positive
autocorrelation. This will show up in the Geary calibration in
the formof a |low value. If the inconmes appear to be randomy
distributed with respect to the price simlarities, then

CGeary's value will equal 1. Mdran uses the rel ative distances
fromthe mean income, y, nanely (y,- y)(y,-y). In the Mran

case, the interpretation of the correlation coefficient is
famliar: a Moran value near 1 indicates a strong positive
relationship in which simlar incones go with simlar prices
and dissimlar incomes go wth dissimlar prices; and a Mran
value near -1 indicates a strong negative relationship. The
Moran measure is particularly sensitive to extrene incone

val ues while the Geary neasure is nore sensitive to absolute
differences in incones. In general, if CGeary and Moran are
telling the same story, higher Miran values will be associ ated
with | ower Geary val ues, and vice-versa. Wen applied to the
tradabl e and nontradabl e matrices, the Geary and Moran neasures

cone out to be as foll ows:

Ceary Mor an
Tr adabl es . 935 . 079

Nont r adabl es . 893 . 115



Bot h measures indicate, as expected, that the connection
between price simlarity and incone simlarity is higher for

nont r adabl es t han tradabl es.

2. A paranetric exanm nation of the d;, matrix of arithnetic

di fferences between PS ;" and PS;"": regression analysis

In this section a paranetric approach involving the
somewhat rigid functional formrestrictions of regression
analysis will be carried out. To see the role of the incones of

the i'"th and j'th countries in determning the nagnitude of the

d; elements, a regression was run to quantify the relationships

specified in [3a] and [3Db].

[ 3a] dij :a(yi/yj)+byj+nyi+e+uij , Yi > Y

[3b] d; =a(y,/y;)+by; +te+uy; ; Yi > Yj

[3a] is sinply a linear representation of the viewthat d is
related to the difference between the inconmes, defined
mul tiplicatively by yi/y;,; the level of the countries' incones,
defined by y;, the lower of the two incones; and the
interaction termbetween the difference and | evel effects, y;.
[3b] differs from[3a] by elimnating the interaction term

(Notice that a shoe was just dropped!) The estimted val ue of a



provides a basis for testing the conjecture that d; is likely

to be greater for pairs of countries at different |evels of
incone. (That is, that a > 0.) The y; variable in [3a] and [ 3Db]
is there to control for the possibility that the effect on d of
a given incone difference mght not be the sane if both
countries are relatively rich rather than both being relatively
poor. The interaction termon the right side of [3a] is
provided to take account of the possibility of a particular
kind of non-linearity. The estimted versions of [3a] and [ 3b]
are given in [3a'] and [3b']. The standard errors of the

coefficients appear in parentheses bel ow the coefficients.

[3a'] d, =0.004116(y, /y,)- 0.9590" 10'°y, +0.0464" 10°°y, +0.02717
(0. 738) (0.2157x10°%)  (0.1398x10°% (0. 00676)

R = 0.0678

[3b'] d, =0.004273(y, /y,)- 0.9096" 10°°y, +0.02806 R = 0.0678

(0. 000565) (0.1560x10°% (0.00620)

The estimates of a in [3a'] and [3b'], +0.004116 and

+0. 004273, have the expected sign, and their standard errors
as reported on the assunption that the disturbance terns, m;,
are independent is such as to nake the Student-t values for a
confortably significant for the null hypothesis under

consi deration. The negative val ue of b indicates that d will

be I ess for any specified percentage difference in incone if

the two countries are affluent rather than poor. The



statistically insignificant value of the estimate of m in
[3a'] justifies the dropping of the interaction termfromthe
regression. (The second shoe just dropped!)

An acute reader wll observe the absence of any reference

inthe text so far to a vital statistic reported in every

regressi on output. The coefficient of determnation, R? tells
what proportion of d's variation is explained by incone

di fference and incone level. Its values are very low, only
0.068, so clearly much has been left out of the explanation

[ 3b] provides about d. Obvious candidates for inclusion in
[3b] are the proximty of the two countries or trade fl ows
between the two countries and with other countries. (A

t horough anal ysis designed to get deeper into the essence of
the trade flows would require an exam nation of transport
costs, neasures of trade barriers, custons unions, etc.). No
attenpt has been nade to explore these avenues here, however.
(A plea for further exploration is repeated in the "Concluding

Remar ks" of Section [V.)

1l An Alternative Simlarity Measure

An alternative to PS;;, as a neasure of price simlarity,

based on relative price variability will now be consi der ed.

Such a neasure is wdely used in the inflation literature as

well as in studies of price structure. (See, for exanple, Alen



and Diewert [1982]). If p« and pg, are the prices of the k'th
good in the i'th and j'th countries, let P; be the average over
all k of the price ratios P«/P. The present approach to
measuring price simlarity is based on the variance of the
di fference between In (p«i/px) and In Pjj, using as weights in
the conputation the average expenditure for each good of all of
the countries. The |ower the value of each elenent, which is
di mensionless in ternms of currency units, the nore simlar is
the price to the average of either tradables or nontradabl es.
The neasure has been estimated for all possible pairs of
countries.

A feature of this index is that the variance of all price
di fferences can be deconposed into that within the group of
tradabl es and nontradabl es and between the two groups. Here we
concentrate on only one feature of this analysis, the
W t hi n-group neans and variances. W expect the variance within
tradables to be | ess than the variance w thin nontradables.
These vari ances and associ ated neans are reported in Table 5
for four |1 CP benchmark studies

First, the nmean and variance of tradables is always |ess
than that of nontradables. This then is consistent with the
finding reported above. The nean and variance becane |arger in
t he successive benchmark studies. This is probably due to the
i ntroduction of nore benchmark countries with a w der range of

econom ¢ structures. In addition, the later entries into the



| CP studies probably had weaker statistical resources that |ed
to price collections of lower quality and this introduced w der
vari ance. (The nunber of African participants increased from3
to 15 between 1975 and 1980, and then there was an increase of
3 nore in 1985. Many of these countries have very diverse
econom ¢ structures and very weak statistical systens.)

The results in Table 5 do not |end thenselves to a sinple
anal ysis of variance test because a wei ghting system has been
used for each heading entering into the index. In this regard,
it should be clear that the weighting systeminbedded in Table
5is different fromthat used in calculating d. (The
i nplications of pair-w se versus common wei ghts requires
exploration.) However, a sinple sign test of the equality of
medi ans for each country pair revealed that the tradabl es
simlarity index was significantly below that of nontradabl es;
where tradabl e neasures bel ow those of nontradable are
positive, the proportions were: 1970: 81.7 per cent; 1975: 91.8
per cent; 1980: 84.4 per cent; and 1985: 65.2 per cent. The
| oner value for 1985 is still significant, but it suggests that
our analysis of the 1985 benchmark study based on the d matrix
is wrking wwth the nost difficult case.

| V Concl udi ng Remar ks

The expectation that tradable prices are nore uniform

across countries than nontradable ones was verified in the

various enpirical approaches descri bed above. Wrking with



price-simlarity indexes or variance conponents, it was easy to
see in broad-stroke terns that for the nost part, the tradable
i ndexes were greater than the nontradable ones. "For the nost
part" means there remains sonething to be accounted for,
however, to reduce the inevitable "noise" in such
relationships. It was found that country inconmes provide a rea
if slight explanation for when the tradabl e-nontradable price-
simlarities are close together and when they are far apart.
The enpirical finding went beyond sinply verifying that greater
inconme differences give rise to greater tradabl e-nontradabl e
index differences. It turns out that inconme level as well as
income difference helps to explain index differences. The

Bel assa- Sanmuel son effect turns on income differences, but nore
enpirical work is required to understand the | evel effect. The
extent and character of a country's international trade
certainly affects the price structure of its tradables versus
that of its nontradables, and this is a prine area to focus

on. Further investigation is needed to beef up the

meager R*s found in the incone regressions.



ENDNOTES

The 1 CP benchmark studi es have been reported in Kravis,
Kenessey, Heston, and Summers [1975] and Kravis, Heston,
and Sumrers [1978] for 1970; Kravis, Heston, and Summers
[ 1982] for 1975; United Nations and Eurostat [1986] for
1980; United Nations and Conm ssion of the European
Communi ty [1994] for 1985; and Organi zation for Econom c
Co- operation and Devel opnent [1993] for 1990.

Particularly, see the work done on tradable vs.
non-tradable prices in Kravis, Heston, and Sumers [|982],
pp. 191-195; Kravis and Lipsey [1988]; and Heston, Nuxoll,
and Sumrers [1994].

We pass over the question of whether it would be better to
use price parities derived fromthe production side of the
nati onal accounts. The answer turns on the nature of
international trade. If nost of it involved internediate
rather than final products, then the answer probably would
be yes. In fact, the needed price parities for the
production side are available for only a very small nunber
of countries, so the question is noot.

Three of the 139 headi ngs of the benchmark study (change in
st ocks, net expenditures of residents abroad, and the net
forei gn bal ance) can be negative. The cal cul ation of the
price parities for these categories is rather arbitrary so
t hey have been excluded fromthese price-simlarity

i ndexes. The renai ning 136 headi ngs are divided between 94
tradabl e and 42 nontradabl e categori es.

The adequacy of the classification procedure and its
robustness with respect to mnor differences in definitions
was explored in Heston, Nuxoll, and Sumrers [1994] by
considering sone classification variations. The concl usi ons
reached were not sensitive to the mnor variations

exam ned.

I n assessing any enpirical conclusions that follow, the
reader should bear in mnd the critical characteristic of

t he tradabl es-vs-nontradabl es classification system the
goods of the ICP refer to final expenditures. Therefore,
services here are those consuned as final products. Exanpl e:
Legal services purchased by General Mtors do not enter into
t he nontradabl e category; because they are internedi ate
products in the production of autonobiles, they end up
absorbed in the autonobiles categories and as such they are
counted as tradables. Commercial |egal services wll be
enbodied in tradables rather than nontradables if they are



10.

11.

performed in industries producing tradables. (Note, however,
the comonly quoted fact that Wall Street law firns
contribute as nmuch to the plus side of the United States

bal ance of paynents as, say, Boeing Aircraft.) O course,

| egal services purchased by households are definitely
count ed as nontradabl es.

The overall tradable price parity was cal cul ated as the

val ue of all tradabl e expenditures denom nated in national
prices divided by the value denom nated in internationa
prices. The price-parity of nontradables was calculated in
t he sane way.

O her vari abl es besides i ncome woul d have contributed to an
expl anation of the tradabl es-to-nontradables price parity
rel ati onship, of course. Nothing was done in Heston,
Nuxol I, and Sumrers [1994] to | ook further into this.

The aggregate of nontradabl es includes sectors with wi dely
different technol ogi es. Furthernore, Sumrers' [1985]

servi ces demand study of a nunmber of subgroupings of

nont radabl e services found their incone elasticities were
not at all uniform This provided the notivation to dis-
aggregate in Heston, Nuxoll, and Sumrers [1994]. Wre the
relationshi ps found for the price-parity averages al so
observabl e in the disaggregates? Specifically, were the

sl opes of the standardized {price-parity vs. incone}
regressions for the individual detailed categories of
tradabl es predom nately | ess than the regression slopes of
t he nontradabl e categories? The answers were yes and yes,
but an unusual non-paranetric test was required to show it.

One would not regard a difference in the relative prices of
caviar in tw countries to count for as nuch as an equal
difference for mlk. See Kravis, Heston, and Summers [ 1982]
for a detail ed description of how the wei ghting probl em was
handl ed differently in that previous work.

This 1985 finding was also found earlier. The price
simlarity matrix for the 34 countries of the 1975
benchmark study (see Kravis, Heston, and Sumers [ 1982]
(Table 9-1, pp. 352-3) also shows this.

As an illustration of the non-obvious things one m ght | ook
into, consider the fact that a significant influence on the
measured prices of nontradables is the use of input prices
(nanely, governnent sal aries and conpensation) to estimte
output for the public sector. Governnent salary scales are
likely to deviate nore from market scales in |ow incone
countries. This neans that the nmethod of neasuring



nontradabl e prices may nmake the perceived simlarity for
pairs of |ow inconme countries |ower than for high incone
countries. An international trade consideration concerns
trade barriers. Low and m ddl e i nconme countries tend to
have nore trade barriers than high income countries. This
woul d cause tradable price simlarities to be |ower for
pairs of low inconme countries than for high. It is not at
all certain what the overall inplications are of these and
sim | ar considerations.
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