MPRA

Munich Personal RePEc Archive

Can the Law of One Price be tested?

Philip, Kostov
UNSPECIFIED

17 January 2006

Online at http://mpra.ub.uni-muenchen.de/628/
MPRA Paper No. 628, posted 07. November 2007 / 01:10


http://mpra.ub.uni-muenchen.de/
http://mpra.ub.uni-muenchen.de/628/

Can the Law of One Price betested?
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Abstract

A simple stylised model, that incorporates transaction cosisyvisloped. The Law of
One Price (LOP) is assumed to hold with regard to a referaadeet that is not taken
into account in the empirical testing of the Law. It is shown tnader these
assumptions the empirical tests of the LOP will fail.
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Can the Law of One Price betested?

One of the simplest and most intuitive market efficienquarents with regard to
price dynamics is incorporated into the purchasing power parity)(&fd the law of
one price (LOP). In simple words they state that the pecel$ (in the PPP case) or
individual product prices (in the LOP case) should move togethehid paper we
will be concerned specifically with the LOP. This avoids sammplications related
to the aggregation problems that can arise in a PPP contexllass\vthe presence of
non-tradable goods. Additionally, the validity of the LOP is esagnia necessary
requirement for the PPP to hold.

Moreover, the LOP is such a fundamental and intuitive propositiorLtrabnt and
Thaler (2003) define it as the ‘Second law of economics’. Itftsnaimplicitly or
explicitly postulated in quantitative models. There is a hugealiure concerned with
testing both the LOP and the PPP. A simple formal test on fidtywaf the LOP
will consist of simply testing the stationarity of the priierential AR, between two
markets. If it is found to be stationary, the two prices aveing together in the long
term, validating the LOP. If however the price differentahtains unit root, this
would reject the LOP. The above presents a strong version of the AQomehow
weaker version can be implemented by testing for stationaetyetiative price. This
weaker version allows for different preferences acrossdhatries.

Recently transaction costs have become the major explanatiorieefampirical
rejection of the purchasing power parity and the law of one .pRodowing
Heckscher (1916), some authors have considered the possibilityirdiction region
(or “inaction band”) where the real exchange rate (RER) {mplg the price
differential in the LOP case (or the relative price)) rhbapave like a random walk.
The rationale for this is that in this case the price diffeal would be smaller than
the transaction costs for trade. No arbitrage would then take.p@utside the
inaction band defined by the transaction costs the excessivedgferential would
compensate these costs and the resulting trade (arbigretgefies will bring the real
exchange rate (price differential/relative price) back ohése bands (Obstfeld and

Taylor, 1997; Bect al., 2004). Microeconomic foundations for such behaviour are



laid down in the “iceberg” model presented in Seetwal. (1995) or its simplified
version due to by Beet al. (2004).

Note that although the above-described process is non-stationagyinmer inaction
band, it is stationary in the outer bands and is thus glokatipisary.

Real markets however are often characterised by numerous ectperg. In
particular, information asymmetries and barriers to entig create segmented
markets (Shiha and Chavas, 1995). With segmented markets thenactr band
model may not hold. Furthermore segmented markets create conddropsice
discriminations, which may lead to asymmetric adjustment pspceuch as for
example stationary process if the price differential istpmesi(probably after taking
into account the transaction costs band, but a non-stationary prdecesshve price
differential is positive. Additionally there may be cases,hsas neighboring
countries, or countries which are both net exporters (importershghlhe same main
destination (source) market, in which the inner inaction band mayxisbt &nother
reason for via lotion of the LOP may be price discriminatiéfessandria and
Kaboski (2004) found “evidence of systematic international price idisttion
based on the local wage of consumers in the destination markeditiohally
institutional arrangements may cause the LOP to fail @vdmnghly liquid financial
markets (Lamont and Thaler, 2003). Barzel (2005) goes even funtlaeguing that
the LOP would generally fail due to the unobservable informationdkenbwf the
goods subject to the exchange. His informal theoretical modamidss closely the

latent price process model introduced in Clark (1973).

Even if unobservable informational content of the goods is not an isksae,
transaction cost models assume direct trade between twenegemarkets. This is
obviously a very restrictive assumption. One can imaginetigituavhere this cannot
be the case, as for example both these markets can be onggtigdinked, by e.g.

exporting onto a third reference market. This setup can have sugpinsplications

for the tests of the LOP.

Let us define three markets with pricgsy; andz.
Also let Ay =y, =% Dy =Y, —7; Dy =% —7z. For brevity, we will omit the time

subscript from most of our further notation.



Now let us assume that we observe onlyxtendy prices, but the ‘true’ reference
market is the one for which we do not observe the price zji.&@his simply means
that in a test of the LOP one does not use this griathough it may be available in

principle. In this case an econometrician would be interesteéestmg A,, for unit

roots.

Let us further assume that a transaction cost version of tRehols with regard to
the reference market. The question is what would be the impfisafor the tests of
the LOP, based on data on the other two markets.

For simplicity let us further assume with no loss of generalftymetric transaction

cost bands.
Thus
Pl Dy >t
By =7 Dapg =By gst 1)
Polop-1 Doy g<-t
and

Glspg  Ago1>S
Agt = A3,t—1 _SSABt_ 1SS (2)
Oz Dg1<-S

with transaction costs defined bgnds respectively.

Let us denote the three cases &gy as 1, 2 and 3, and similarly denote the possible

cases forA, as A, B, and C.

Under the conditions described above one wouldAgstA, —A4 for stationarity.
It is clear thatA, would be stationary when both, and Ajare stationary, i.e. in
cases 1A, 1C, 3A and 3C. Similarly whey is stationary, butA; is not and vice

versa, i.e. in the cases 2A, 2C,1B and 3B, themould be nonstationary.



The remaining case is 2B, when bdthand A; contain unit root.
In this case we can write

Dy =¥ =% =Dy 1+ =y1—%_;+y and

Dz =% =2 =03 1tV =%_1— % 1t VY%

from where

Dy =Dy =Bz =Y 17 Z- 1t U = X1+ Z- 1"V T Vo1 X% P~V TA g U Y

Since bothy andv; are stationary it follows that, contains unit root.

If we assume that t>s, we can present the above casescgtbplfior this illustrative

purpose without any loss of generality we carefix

Stationary cases

Case 1A

In this casey andx essentially share the same are almegandx can also be in the
interval @+s,z+t)). The differenceA,can therefore range from zero to very high
values.

Note that case 3C is essentially the same as 1A, only #ratx lie belowz For this

reason we will not draw any of the type 3 cases.



Case 1C

Herep, >t +s.

Case 3A is similar.

Non-stationary cases

Case 1B

Here A, >t-s. Similar same situation arises in case 3B.

Case 2A.




In this case, similarly to the stationary cases 1A and 3Ccannot determine the

magnitude ofA,, which can take arbitrary (in absolute terms) values. Q&sés

similar.
Case 2B.
....... —
t
s| X y
syt z

In this casep; <t +s.

Overall although cases 1C, 3A, 1B, 3B seem consistent witarsaction cost’ band
of t+s, case 2B is somehow out of line, being consistent with an inner ‘ttamsa
cost’ band ot-s. More worryingly however the stationary cases 1A and 3C,edls w
as the non-stationary cases 2A and 2C have nothing to do with aadtianscost’
band representation. Note furthermore that in all the above wasds can to some
extent fit a ‘transaction cost’ band explanatipmndx are ‘synchronised with regard
to the ‘unobserved, in the sense that they are both in an inner or outer band, when
these are defined with regard to the common market price

The general conclusion from the above analysis is that no thregpelodft unit roots
test is appropriate for testing the LOP if the two markets ruomiesideration are not
directly linked. It does not matter whether these are the cdowehthreshold unit
root tests, their generalised smooth transition versionsdeed a non-linear unit root
tests. The issue is that the stationarity of the itferentials is not function of their
magnitude.

What are the general conclusions from this analysis? The da@Fbe tested in the
conventional way, only if the two markets under considerationdaeetly linked
through an arbitrage type of relation. If this is not the caserayetry to identify the
appropriate reference markets and test the LOP with reginé reference market(s).



Note that even if one cannot identify in advance the appropriatemete markets,
formal tests of the LOP can still be carried out. For exanplthe unit root tests
setup, we have identified five different regimes for theepddferential dynamics.
One may estimate a general regime-switching moielthe price differential and
identify whether the latter fits with the same type of dymasnas identified above.
One may actually expect to find smaller number of regimese $orcexample cases
1C and 3A may not be very realistic in principle, unless theeecansiderable
additional transaction costs between these two mari&iso some of the identified
regimes may not be present in particular instance of dathfastesting the LOP.
Note however that the model we use here is still a rathglified one. For example
we assume that there is a single reference market, wbies not change. One may
envisage situations where for example both market under considdrave different
reference markets and only the latter are linked togethemghra common reference
market. Furthermore, relaxing the assumption that the refermacket does not
change introduces additional complications. Therefore even thmeegpitching
approach suggested above may fall short of properly capturing thdyimgigrice
dynamics.

The implications for the PPP tests are much more seriduse $he LOP is a pre-
requisite for the PPP, there does not seem to be any waygtoneent the reference
market problem in a PPP setting. Even if the extremelyictge and dubious
assumption that there is a single reference market fgoals is implemented, the
resulting pattern of ‘violations’ to the LOP for different gooslso complex that no

reliable inference about what type of PPP test could Isghleasseems possible.
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Appendix

In a more general setup one may use threshold co-integratiteadnsf threshold
unit root tests to account for tastes, preferences and qudfigyedices between the
concerned markets.

In this case we simply need to redefine

Ay =Y —ax; Dy =Y —bz; Ay =% —cz. With a, b andc taken from the cointegrating
relationships (ignoring the constants), so {iatand(2) still hold with regard to the
so redefinedA, and A3, if there are no intercepts. If there are intercepts thidy
modify the thresholds, which does not impact substantially on our arjuifer
example, ifb, is the intercept fon,, meaning that the co-integration relationship is
0=Yy; —bz —h,, one simply needs to replatwith t +b, and —t with-t +b,. This has
the effect of shifting the thresholds, so that they are no I@yyemetrical. Therefore
without any loss of generality, unless we want to draw tharaép cases, we can
safely ignore the intercepts.

SinceA, -aA;=y-bz-a(x-cz)=y-ax+(ac-b)z

We can write

A =0,-alg+(b-ac)z (3)

As before we are interested in whetlgrcontains unit root.

Lets us firsts consider the case wherac. Then the last term in (3) vanishes. It is
easy to see that then all our previous conclusions hold. The ordyedife is case 2B,
which may also turn to be stationary if the variables and A; happened to be
cointegrated with a vector (13)-

If on the other hando#ac, since the last term in (3) is non-stationary, all the
stationary cases in our previous analysis will now turn noresety. The situation
with the non-stationary cases is slightly more involved, sineadlevant expressions
contain two non-stationary variables.

Bearing in mind that

A, +(b-ac)z=y-acz (4)
and
-al; +(b-ac)z=bz-ax (5)

If the expression in (4) for example is a local co-integratidetiomship for case 2
(and similarly for (5) for case B), the corresponding cassegsnevert to stationarity.
Overall however, most cases will be non-stationary. Whatmigoitant for the
argument presented here is that similarly to the threshold unit, rifotshold
cointegration cannot provide valid representation to the LOP in tbsepce of
transaction costs, unless the proper reference markets atiieden advance.
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