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“M aynard had prudently arranged with Geoffrey Scott to  have a tim e working alone 

together a t Siena. They then proceeded to  stay w ith the Berensons at Settignano 

near Florence, where there was a large party  of young ladies.

J. M. Keynes to G. Lytton Strachey, 15th April 1906

I've no news unless I describe our way of life. I seem to have fallen in love with Ray a 

little bit. (...) The comfort here is of course incredible; the cypresses and sun and moon 

and the amazing gardens and villas in which we picnic every day high above Florence 
have reduced me to a lump of Italian idleness.

We go to bed later and later and gradually find methods of working fresh meals into the 

day. Last night it was nearly five before we retired."

R .F . H arrod, The Life of John Maynard Keynes. C hap ter 111: In Quest of a Way of 

Life, p. 118. London: M acmillan, 1951.

Preface

After much theoretical study, economists have recently switched their interest to  the empi

rical analysis of product m arkets. This empirical “renaissance’* in industrial economics, as was 

pointed out by Brcshnaham  and Schmalensee (1987) and Kirman and Fillips (1993), has been 

made possible by, on one hand, advances in economic theory in the 1980s. which provided sound 

theoretical foundations, and on the  o ther, by the development of more sophisticated empirical 

techniques which cased the quan tita tive  analysis of the d a ta , as well as the availability of new 

and better datasets.

The present dissertation belongs to  this new stream  of industrial economics, and studies 

one of those issues which have received both theoretical and empirical atten tion , namely the 

transmission of nominal exchange ra te  fluctuations to  im port and export prices, also known as 

pass-through from  exchange ra te  changes into prices. Prim arily focused on the link between 

these two variables a t  aggregate level, this thesis concentrates on the microeconomic aspects of 

this relationship a t firm level, giving more attention to  th e  empirical tests of the  explanations 

in use. These two aspects notw ithstanding, it was surely th e  search of d a ta , needed to  produce 

an empirical work a t firm level, which greatly influenced th e  final direction of this work. At this 

level of disaggregation, da ta  was not easily available. Nonetheless. Alan K irm an’s suggestion, 

of the possibility of studying th e  price behaviour of The Economist newspaper across countries, 

decisively pushed this investigation ahead, and was proved to  be, as is shown la te r, a good one.
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To this end. a dataset of newsstand prices of nine magazines sold in a number of m arkets was 

constructed. At th a t time, since no o ther exam ple with the same data  existed in the literature, 

special atten tion  was given to the accuracy of the  com putations, because comparisons w ith other 

analyses were not possible.1 Then, after some prim ary concepts on the issue had been assumed, 

newsstand prices of magazines were used to  show what actually happened, clearly and simply. 

The m ultim arket nature  of the price series, and the fact th a t , for some m arkets, prices were 

reported for several producers, raised some conjectures about th e  synchronization and size of 

price adjustm ents of a multimarkct seller across destinations, and the strategic interactions of 

some firms when operating in the same m arke t.

Since economic thought should to  be receptive to  new experim ents and techniques, this 

preliminary observation of the da ta  allowed further progress in the  theoretical and empirical 

investigation of the  relationship between export prices and exchange rate changes. Tor example, 

the extraordinary  rigidity of newsstand prices evidenced the  fact th a t , in the event of exchange 

ra te  fluctuations, price adjustm ents take tim e, or th a t appreciations and depreciations could 

yield asym m etric price responses; price rigidity also underm ined the application of standard 

estim ation techniques, and switched a tten tion  to  new m ethods; furtherm ore, the  small variati

ons of exchange rates in the EMS suggested th a t  prices could be irresponsive to  these changes. 

Therefore, w ithout constructing an ad hoc model for new sstand prices of magazines, this dis

sertation largely benefited from previous em pirical evidence in both the design of a theoretical 

framework and the pursuit of a research methodology.

Although the purpose of this d issertation was to study the pass-through of exchange rate 

changes in to  prices and other related topics, it was not possible to  elude some reference to  the 

characterization of th e  newspaper business. This is a complex industry, where many newspapers 

owned by the same media group apparently  com pete against each other. Furtherm ore, newspa

pers ' earnings come not only from new ssstand prices, but also from  advertising and subscription 
rates, which arc im portan t variables in understanding the  behaviour of cover prices, as is shown 

in this dissertation. Nonetheless, since a tte m p ts  to  collect this d a ta  were time-consuming and 

hardly successful, these features could not be incorporated into th e  analysis of the pass-through 
of exchange ra te  changes into newsstand prices. Hence, this possibility remains for further 

development of the them e.

This dissertation is divided in four chap ters. C hapter 1. Exchange Rate Pass-Through and 
Traded Goods Prices: A Critical Review, s ta r ts  by analyzing the  scope of the Law of One Price, 

and reviews a num ber of theories th a t  relate exchange ra te  fluctuations with traded good prices. 

T he theories are categorized by the hypothesis they test, placing special emphasis on integrating 

these explanations in to  a compact form. Finally, this first chapter organizes the empirical work 

by the different hypotheses tested, stressing th e  type and dimensions of the data , the period and 

the m arkets involved in these tests.

J L ater. G hosh and W olf (1991) published the ir s tu d y  on new sstand prices o f The Economist.
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Chapter 2. Pricing of Exports and the Cost of Price Adjustment, presents a model of ex

port price adjustm ent. The exchange ra te  is assumed to  follow a geometric. Brownian Motion 
stochastic process, which perm its us to  distinguish between mean and variance fluctuations of 

the exchange rate . Given the existence of costs of price adjustm ent, it becomes optim al for the 

exporter to allow the exchange ra te  to  oscillate between two boundaries, so that they only adjust 

prices when the  exchange ra te  hits one of these boundaries. Therefore, the  model provides some 

room for sluggish price responses, which permits a distinction between ex-ante and er-posf price 

discrimination, when exchange ra te  changes are passed-through into prices.

Chapters 3 and 4 cover the  em pirical analysis of new sstand prices of magazines. Chapter 

3, interview Study on Newsstand Prices of Magazines, following some recent studies which 

ask individuals directly about their own actions and opinions of how events actually occur 

(see Kahneman ef ai [1986] and Blinder [1993]), shows th e  results from an interview study 

of th irty  publishers' opinions on pricing issues, such as price stickiness, lags for reactions to 

economic environment changes, valuation of current pricing theories and exchange ra te  changes. 

Most publishers adm itted to  pursuing infrequent price adjustm ents, while there was not a clear 

preference between frequent and  small changes in size, and infrequent but large adjustments. 

Furthermore, cost-based pricing and strategic pricing theories were largely supported, while the 

existence of costs of price ad justm en t, which had received a lot of a ttention from theorists in 

recent years, was only considered as moderately im portant for half of the  respondents. Finally, 

concerning m ultim arket pricing strategies, publishers recognized each m arket as independent, 

which may account for Pricing-to-Market across different destinations.

Chapter 4. /I Panel Study of Newsstand Prices of Magazines. studies the newsstand price 

scries of nine magazines in a num ber of markets, a t two different stages.

1. Following earlier empirical studies of nominal price rigidities, the distribution of the dura

tion and size of price ad justm ents is characterized across magazines and m arkets. Then, 

using a Discrete Dependent Variables method, the setup in C hapter 2 is tested  for the 

case of a closed economy, where inflation, instead of exchange rates, is assumed to  follow a 

geometric Brownian Motion stochastic process. At th is point, special a tten tion  is devoted 

to  explaining the application of this technique to the  price adjustm ent problem and to 

the  arrangem ent of the da tase t for estimation. Some salient results suggest th a t cumula

tive rather than  current values of covariatcs explain price adjustm ents be tter, and, more 

im portantly, th a t the boundaries which determine price inaction arc not steady and vary 

across time.

2. In the  second stage, some emphasis was placed on how the characteristics of the scries 

(invoicing currency, retail or wholesale prices, level of disaggregation) impose some re

strictions on what can be inferred from the data and the econometric implementation 

adopted. In fact, the price rigidity of the current scries gave rise to serious statistical 

difficulties, which did not allow correct inferences as to  the value of the exchange rate 

pass-through. Nonetheless, these analyses showed some evidence of the incompleteness
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of this elasticity, of the existence of im port-currency price stabilization, asym m etric pass

through between appreciations and depreciations, and price discrimination across m arkets 

not always based on differences in pass-through elasticities among countries. Finally, the 

same Discrete Dependent Variables experiment was performed for the model of export 

pricing from C hapter 2. Interestingly, while the dynamics addressed for the closed eco

nomy experiment appear to  be robust to  the introduction o f new variables, the  m otion of 

inflation in each country proved to  be a better indicator of the price ad justm ent timing 

than the exchange rate fluctuations, which confirmed im port-currency price stabilization 

and incomplete pass-through.

The dissertation finishes with some stylized conclusions, and suggestions for future develop

m ents and research.

London. 1 june 1996.



C hapter 1

Exchange R a te  P ass-through and  
Traded G oods Prices: A  C ritical 
R eview

** The role of monopolistic and imperfect competition in actual in ternational trade 

is crucial, may transcend in im portance mere tran spo rt costs, narrowly defined, 

and ... needs extensive further exam ination.” P.A. Samuclson. 1952. The Transfer 

Problem and Transport Costs: the Terras of Trade when lmpedcmcnts arc Absent. 

The Economic Journal 62: pp. 292.

1.1 Introduction

More th an  two centuries ago. Adam  Sm ith observed tha t foreign trade was more uncertain than 

domestic trade. Though today this is less the case, owing to  the development of communica

tions. this observation is still valid since foreign trade  is subject to  the  discretional nature of 

governmental intervention m ore th an  domestic trade , and m ore information is required when 

different currencies, tax system s, laws and customs are involved in each transaction. Hence, 

when in ternational trade economists, but not traders and businessmen, have not properly taken 

into account these factors, economic theory has been proved to  yield incomplete answers to some 

events. This fact has fostered a m ore deeply investigation of how these factors determine some 

fundamental events in international trade .

This dissertation deals with one of these events: the transm ission  o f nom inal exchange 
rates changes to  im port and  e x p o rt prices, e ith e r d irec tly  as a  m ajor issue in un
derstanding  com petition  in in te rna tiona l trad e , o r as p a rt o f a  discussion of how 
exchange ra te s  m ight affect th e  tra d e  balance.

This interaction between exchange rates and prices has has been studied both from the macro

5
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and microeconomic perspectives. A t a m a c ro e c o n o m ic  lev e l, authors as Branson (1973). Clark 

(1974). Magee (1973), Kreinin (1977). Spitaller (1980). Cushm an (1983), Woo (1984). Baldwin 

and Krugman (1987). Hooper and M ann (1987), Helkic and Hooper (1987,1989), and  Moffet 

(1989) have examined how the often-told talc  of trade balance deterioration and then  impro

vement -the J-shapcd adjustm ent pa th - has not been typically experienced in some economics, 

namely in the US. To some ex ten t, these studies have underm ined the traditional relationship 

between nominal exchange rates and trad e  as an im portan t piece of the macroeconomic theory 

and economic policy, based on the  Purchasing Power Parity theory. This approach would pre

dict that a depreciation of the dom estic currency would imply an  increase in exports, a decrease 

in export prices, a decrease in im ports and an increase in im port prices, improving the balance 

of trade, and vice versa for an appreciation. However, the  tim ing and the m agnitude of the 

changes in prices or quantities sold have had different outcom es from those Therefore, macroo- 

conomists turned their attention to the  study of this relationship with the purpose of improving 

the understanding of open economies.

In recent tim es, the  large swings of the  US dollar in the  1980s revived the debate  not 

only on the macroeconomic consequences of the iess-than-com plcte transmission of exchange 

rate changes into prices, but also on the adjustm ent m echanism  itself. At m ic ro e c o n o m ic  

level, industrial economists have studied the link between exchange rates and prices in order 

to characterize all th e  possible com petitive scenarios th a t may explain all different responses 

of prices to changes in the exchange rate , opening a branch in th e  economic lite ra tu re  known 

today as Pass-through from Exchange Rate Changes into /V ires .1 Since there has not been 

found a unique and obvious answer to the  diverse relationships between exchange ra tes  and 

prices, theories have tried mainly to  find in the  market s truc tu res (the goods' and dem and’s 

characteristics, and the  strategic relationships between firms) an answer of why exchange rate 

changes have not been fully transm itted  in to  prices. Therefore, these new studios could be 

ascribed to  the new stream  of international trade  thought which introduces some sort of imperfect 

competition in to  the analyses as an essential ingredient, for instance. Helpman and Krugman 

(1985).

This chapter summ arizes the m ost im portan t models of the exchange ra te  ’pass-through’ 

issue in both their theoretical and empirical dimensions, and offers a critical view of som e con

cepts and ideas developed around th is them e. The chapter is organized as follows: Section 1.2 

analyzes the paradigm  of the Law of One Price equilibrium is analyzed, showing th a t imperfect 

com petition and product differentiation may prevent the LO P  from holding. Section 1.3 provi

des a basic formal definition of the exchange ra te  pass-through and Section 1.4 summarizes a 

num ber of factors th a t explain departures from the full exchange ra te  pass-through. Section 1.5 

review's some of the current theories build around these factors, and Section 1.6 organizes the

‘ T h e  te rm  p ass -th ro u g h ' m ust be qualified by th e  variables th a t  a re  supposed  to  be re lated . T herefo re , it 
is im portan t to  specify w hich kind of exchange ra te  th is  pass-th rough  ac tua lly  is, namely, w hether in to  prices, 
qu an tities , profits, in p u ts ,...
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empirical estim ation of the pass-through by the hypotheses tested. The chapter finishes with 

some concluding remarks.

1.2 An Evaluation o f th e Meaning of th e  ’Law o f One Price’ and 
its Applicability to  Comparisons o f  Traded Good Prices

1.2 .1  T h e  C la s s ic a l  A p p r o a c h

There exist two basic ways of understanding the relationship between exchange rates and prices 

in the open economy literature , nam ely C lassica l and K e y n e s ia n . The C lassica l one assumes 

that the  equalization of prices of an identical product in geographically separated markets is 

a fundam ental implication of trad e  theory, what is called the Law of One Price, henceforth 

LOP. The LOP  simply reflects the idea of arbitrage on sale prices of a good or a commodity 

sold in different locations. Homogeneity of the goods, inform ation and perfect competition arc 

necessary for this hypothesis to  be satisfied. Algebraically, the  LOP  can be sta ted  as follows. 

Let j  =  1...J represents the num ber of markets where a particular good is sold. Let the good 

be produced in m arket 1. and sold in J  markets. Then, the  LOP  simply says th a t, a t any time 

t =  1...7’, it holds th a t

P lli = ^12,t $12.t P\2,t — Tja.f 5i3.( Ti3,f =  .. =  T\ht $lj,t Plj.t• (1*1)

where Pm* Pi2 ,t* Py.ij> Pij,t are the  prices of the  good produced in market 1 and sold in

markets j  =  1 ...7 . respectively, expressed in each m arket’s currency units, S u j - S m j ......S\j j

arc the nominal exchange rates, defined as the number of units of market l 's  currency per unit 

of each of the  m arkets j  =  1...J currencies and. 71i2.t,7'i;Jif, represent transport, tariffs

and transaction costs of trade  between the two respective m arkets.

Like the Purchasing Power Parity theory for price levels across countries, the  LOP  is an 

equilibrium condition. However, given the prices of a good in several m arkets, the rates implied 

by the ¿O H  for an individual good cannot be interpreted as ’equilibrium rates’ towards which 

actual rates tend to  move. Indeed, for individual goods, exchange rates implied by the  ¿OH are 

likely to  adjust more to  actual rates than  the reverse.

Despite the fact tha t the explicit form of the LO P  in equation ( 1.1) may seem innocuous and 

quite reasonable, it is very interesting to  go through the particular assum ptions th a t  it relics 

upon, and therefore, to  understand when and howr the L O P  is expected to  hold. In fact, when 

price differentials become too  large, or persist for long periods of time to  be explained solely by 

transportation costs or trade taxes as in the expression ( 1.1), some facts directly related with 

the applicability of the LOP  need to  be considered:

•  E x is te n c e  o f  O rg a n iz e d  M a rk e ts .  Hirst of all, standard  tests  of the  LOP  should 

have been exclusively applied to  prices of commodifies or goods traded in organized markets, 

because the efficiency in these m arkets could approxim ate th a t  of the exchange m arkets. This
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extreme has been strongly stressed bv authors such as Protopapadakis and Stoll (1983.1986). 

and Bui and Pippenger (1990). who have called attention to poor tests of the LOP  when the 

data used does not correspond to  these characteristics.2 Therefore, an efficient and organized 

goods markets becomes an essential condition for full satisfaction of the LOP. that is. that 

arbitrage can really occur. Other than the market characteristic of the good, the possibilities 

of arbitrage come mostly linked to  legal and technical reasons th a t have to be known to avoid 

misleading conclusions from any empirical analysis of the LOP. Thus, the LOP becomes an 

equilibrium condition between exchange rates and prices tha t will be satisfied if arbitrage could 
always happen. and no forces could prevent it, and the good were traded in well organized market> 
(sec Aizenman [1984,1986]).

As a result, the LOPhas received empirically stronger support for traded goods than for nou- 

traded (see Officer [1986]). and for homogeneous goods rather than differentiated (see Thursby 

et al. [1986]).

Therefore, given that arbitrage can take place, if the LOP still does not hold, three further 

refinements arc possible enumerate in order to  test the relevance of claiming the LOP-

• Lags an d  T im ing . Goodwin et al. (1990) point out that since trade takes time, the 

model in (1.1) has to be specified in term s of expected prices rather than contemporaneous 

prices.

• S im u ltan e ity  bias. A commonly stressed drawback to the standard approach shown 

in equation (1.1) is that, while exchange rates can often be assumed to be exogenous to a 

concrete good price, regression tests of the form given by (1.1) necessarily require that one of 

the good prices be taken as exogenous. However, prices of some commodities in two trading 

countries are simultaneously determined regardless of the relative sizes of the countries, because 

information is shared across markets and because agents operate in more than one market at 

a time. This simultaneity bias and the lags in trade have been reconsidered by establishing an 

ad hoc direction of trade in the analysis of the LOP: Indeed, the standard formulation of the 

¿(TP above, implicitly referred to the existence of a home and a foreign country. If it is further 

supposed th a t the home country is primarily an exporter and the foreign country an importer, 

it can be assumed th a t exporters respond to  their expectations of prices at the time of delivery 

in the foreign market, and that this, in tu rn , influences the price of the good in the domestic 

market. The result is a new parity relationship between current domestic prices and expected 

future foreign prices.

• U n c e rta in ty . Finally, as Blcjcr and Hillman (1982) suggest. I lie more unexpected (and 

hence uneven) the rate of inflation, the greater the difficulty in discerning, from a given structure

2T hese  a u th o rs  criticize th e  usage of C P Is  and W P Is  for testing  th e  PPP. Instead. they propose 1o employ 
prices of goods sold in o rganized m arkets, and  underline  th e  fact th a t indexes su d i ( ’P is m easure th e  movement 
of retail prices w hose fluc tuations are poorly re la ted  w ith  the  variance of exchange rates and prices of com m odities. 
W P Is , as S tigler and K indah l (1970) point o u t. ;a re  dom inated  by posted  or published prices th a t do nut refleci 
a c tu a l tran sac tio n s  and, a s  a result, they seriously u n d eres tim a te  sh o rt-ru n  variability  in prices. Even w hen W PIs 
reflect ac tual tran sac tio n s , they  often are not de te rm ined  in highly organized m ark e is  like th e  exchange m ark e t'.
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of relative prices, the commodity-arbitrage opportunities which may be expected to persist, 

and those transient opportunities which do not warrant a firm’s incurring the fixed costs of 

arbitrage. This argument simply states that the possibility of arbitrage depends also on the 

arbitragers’ expectations on the exchange rate, its actual volatility, and other costs associated 

with discovering and taking advantage of price differentials.

Then, summarizing, the comparison of traded good prices when the LOP is supposed to hold 
is subject to the following characteristics:

1. The degree of the goods’ homogeneity:

2. The existence of organized and efficient markets:

3. Some sort of intertemporal price linkages:

4. The feasibility of arbitrage between markets;

5. The size of the transaction costs involved and the exchange rate expectations that can 

make profitable such ‘sunk-arbitrage costs’.

Therefore, it w'ould not be very precise to speak about the LOP and the prices of Audi cars 

or Iht Economist magazine across markets, however it is more appropriate to do it with the 
price of coffee or coal, for example.

1.2.2 T h e  K ey n es ian  A p p ro a c h

As shown above, the C lassical understanding of the relationship between prices and exchange 
rates is seriously restricted by a set of conditions that impede a further knowledge of the re

lationships of prices other than those typically related with the LOP. Thus, the alternative 

K eynesian  explanation revisited the implications of equation (1.1) and exploited one of the 
criticisms quoted above, ‘that each country is fully specialized in the production of its own good, 

so domestic and foreign products are less than fully homogeneous or substitutable’. Therefore, 

the new formulation of the relationship between exchange rates and prices w'ould looked like 
this:

Sr =
Pi

S12P2
(1.2)

where Pi and Pi arc the GDP deflators in market 1 and 2, respectively, and S r is the relatwe price 
of market 1 ’s and market 2 ’$ goods. or the real exchange rate. W hat this alternative explanation 

proposes is tha t if the markup of prices over unit labor costs is constant, and wages arc fixed, 

or at least sticky, in markets’ currencies, then prices will also be given. Thus, exchange rate 

movements would change relative prices one-for-one. The notable gain of this formulation is that 

it describes better what happens with manufactures, since exchange rate-induced changes in the 

relative price affect the world distribution of demand and employment, despite the fact that the
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assumption of a constant markup will be no longer justified, as is shown below, when domestic 

and foreign firms have strategic interactions, cost effects across markets and face exchange rate  

uncertainty.3

Therefore, it seems clear now tha t for the ease studied in this dissertation, newsstand prices 

of magazines sold in several countries, the  LOP  does not seem to be a very sensitive equilibrium 

condition: here, producers decide the retail prices in each market (simultaneously or not), so 

these prices arc not a result of an auction mechanism; there is not an organized market for 

them: magazines are not fully substitutable: these goods arc perishable and any possibility of a 

successful speculation is hindered, such th a t arbitrage possibilities will be precluded: and finally, 

these prices are commonly rigid, which strongly contrast with the volatility of exchange rates, 

where prices vary moment-to-moment in response to fluctuations in supply and demand.

As a conclusion, it may be said tha t the state of the world has made interesting the study 

of factors which influence decisively the relationship between prices and exchange rates, other 

than the one implied by the LOP. This interest is not only relevant for industrialists but also 

for macrocconomists, since the knowledge of the precise mechanism of price adjustment helps 

greatly to understand the Purchasing Power Parity theory of exchange rate determination, and 

any sort of open-economy link. Therefore, the rest of the chapter summarizes and reviews the 

most salient factors to be taken into account when exchange rates and goods prices are jointly 

analvzod.

1.3 A Standard Definition o f  the Exchange Rate Pass-through  
into Prices

The impact of currency movements on firms' expected cash flows has received substantial a t

tention recently. In the economics literature, this issue is referred to as econom ic ex p o su re  

(Shapiro [1986]. Lessard and Flood [1987]). The term ex ch a n g e  ra te  p a ss-th ro u g h  (precise 

origins of which are unclear) is reserved for the firm's particular sort of response to  this exposure. 

To this economic exposure, a firm may respond through any or all of the control variables such 

as prices, quantities and costs, to cope with this economic exposure. This dissertation focuses 

precisely on the price responses, and therefore, it studies the p ass -th ro u g h  from  exch an g e  

r a te  changes in to  e x p o r t and im p o r t p rices.

This pass-through is commonly expressed as a simple derivative

(1.3)

3 Recall, for exam ple, th e  experience of th e  US do lla r in the  first half of 1980s: the  dollar apprecia tion  lowered 
foreign unit co sts  in dollars, but price and o u tp u t a d ju s tm e n ts  did not occur to  re-establish  the  m arket equilib rium , 
which im plies th a t  m arkups varied. T hus, it becom es essential to s tu d y  th e  fac to rs th a t govern these price and 
o u tp u t ad ju s tm en ts .
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Table 1.1: Cases of Pass-through
i| D E P R E C IA T IO N . d S t >  0 SIGN of dPt !

i SIZE of d P t ¡1 normal reaction (-) surprising reaction ( +  ) * 1

j C om plete, \dPt \ — |tfS r | F T -  1 ; x
 

1! 1 
1

i Incom plete, |dP t \ <  |d S f| 0 <  F T  <  1 0 > P J > - 1

1 More than  Com plete, \dPt \ >  |d S ( | i F T  >  1 P I  <  —1

• A P P R E C IA T IO N . d S t <  0  j normal reaction (-f  ) surprising reaction (-)

Com plete, \dPt \ =  |d 5 t| If F T  = - 1

1 Incom plete, \dPt \ <  |d S t | 0 <  P T <  1 0 >  F T  >  —1

! More th an  Com plete, \dPt \ >  |d S ( [ F T  >  1 F T  <  — 1

or in elasticity terms as
dPt St 
dSt Ft'

(1-4)

where St is the exchange rate, defined as the number of units of the exporter's currency per 

unit of the im porter's currency, and Ft is the exporter's price. For the moment, nothing else 

is assumed about demand, cost, the stochastic structure of the exchange rate, or the invoicing 
practice of the firm. In principle, the value and the sign of this elasticity may be anything, thus 

it is possible to distinguish two different types of pass-through depending on the size:

* The pass-through is said to be co m p le te  if the elasticity above takes the value of one. that 

is. a depreciation (appreciation) of 20% of the exchange rate yields a decrease (increase) 
in the export price of the same size; therefore,

• An incom ple te  (m o re -th an -co m p le te )  pass-through is characterized when the varia

tion of the export price is less (more) than the variation experienced by the exchange 
rate.

and two other depending of the sign  of the change:

• The pass-through is said to be n o rm al if a depreciation (appreciation) is followed by a 
decrease (increase) of the export price;

• The pass-through is su rp r is in g  tvhen exchange rate and price changes move in the same 

direction, say, for example, a depreciation (appreciation) of the exporters currency is 
followed by an increase (decrease) in the export price.4

4Indeed, there is a third case for the sign of change (perverse  p a ss-th ro u g h ) but it makes sense only in the 
case of an international oligopoly model. The basic reference is Hens et at (1991), and Kirman anti Phlips (1992).
1 will return to this point later in more detail.
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Tabic 1.1 summarizes the value of the pass-through in the broadest sense. Among all these 

cases, there is only one that would be compatible with the LOP. and that is when the change in 

the export price is both normal and complete. For the remaining types, an equilibrium condition 

other than the LOP must be constructed, which is what models of imperfect competition have 
developed in recent times.
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1.4 Exchange-rate Pass-through under Imperfect Competition

Although some earlier studies already focused on the existence of different elasticities of sup

ply and demand for imports and exports (Machlup [1939, 1940], Brown [1942. 1951], Robinson 

[1947]): administered prices (Smithies [1950], Gray [1965]): uncertainty about competitors' re

actions to price changes (Brems [1953], Harrod [1953], Dunn [1970]); and direct cost of making 
frequent changes or plain inertia (Dunn [1970])5 as reasons to  explain incomplete reactions of 

prices in the event of exchange rate variations, it is commonly accepted that Rudiger Dorn- 

busclrs (1987) seminal paper in the American Economic Review set the theoretical basis for 

most studies of exchange rates and prices. His main contribution was to outline how models of 

industrial organization could explain different sizes and speeds of price adjustments, which may 

be summarized as follows:

1. Market integration or separation. “Is a particular commodity traded in an integrated world 
market, or are there significant barriers to restrict spatial arbitrage ?'

2. Substitutability of domestic and foreign variants of a product. “The extent of substitution 
influences price setting and the output effects of cost and price changes."

3. Market organization. "Is the market perfectly competitive, in which case firms are price 
takers, or is the market imjyerfecily competitive or oligopolistic, in which case firms are 
price setters and may interact in strategic ways?*6

Despite the fact that Dornbusch (1987) erroneously associated imperfectly or oligopolistic 

market structures with price-setting behaviour of firms (imperfect competition and incomplet 
exchange rate pass-through may occur when the firms set either prices or quantities7), the factors 

mentioned above express well the essence of models that study the extent to  which the exchange 

rate can fluctuate without inducing proportional fluctuations in the export prices8.

^See Johnson (19G7). for a review  of som e of th e  earlier lite ra tu re .
6For D ornbusch (1987). a  fou rth  item  of relevance was th e  functional form  of the dem and curve.
‘While in th e  absence of exogeneous uncerta in ty , firms m ay be indefferent between se tting  price and quantity, 

Klem perer and M eyer (1980) show th a t, given the ir conjectures abou t rivals’ strategies, in th e  presence of un
certainty, th ree  fac to rs  may affect firm s’ preferences between quantity  and  price as s tra teg ic  variables: the  slope 
of marginal costs, th e  effect of th e  random  distu rbance on dem and, and  th e  curvatu re  of dem and. They show 
tha t when m arginal costs are steep , se tting  qu an tity  is preferred because ex post op tim al q u an tity  is relatively 
stable com pared w ith th e  ou tpu t th a t  would result from se ttin g  a price and producing to  m eet m arket conditions. 
Furtherm ore, as is show n la ter, th e  invoicing s tra teg y  of th e  firm also influences the decision ab o u t the  strategic 
variable: for exam ple, if the foreign dem and faced by a  firm is very e lastic  and th e  firm has to invoice the ir exports 
in their own currency, fixing quan tities is p referred  to  fixing prices.

*Futherm ore. D ornbusch (1987) exam ines price im pacts o f exchange ra te  changes using th ree  different models 
of im perfect com petition  - a  C ournot m odel for homogeneous p roduc ts , a  variation of th e  D ixit and Stiglitz 
(1977) m odel, and Salop 's (1979) com petition-in-a-circle for differentiated  products. It is show n, in general, th a t 
a dom estic currency appreciation will lead to  a  decline in th e  price of im p o rts  (as would be expected ), but the 
extent of this decrease is dependent on th e  degree of substitu tab ility  betw een products, th e  relative num ber of 
home and foreign firm s, and a m easure of com petition . As a  general conclusion, the  ex ten t of a  price change will 
lie between those in th e  cases of a  m onopolist and perfect com petition .
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Additionally, but within the samo analytical framework of imperfect competition. Kroinin et al.
(1987) introduced five types of industry characteristics as explanations* variables:

1. Market structure variables.

(a) Concentration. The greater the  market concentration in the destination market, the 

more likely are the foreign producers to observe and react to price changes by rivals 

and the lesser the exchange ra te  is passed-through into prices:

(b) AdenUsing. Its; influence ¡s not uni "vlv defined, since advertising may. on one hand, 

increase product differentiation and contribute to an incomplete pass-through, or 

may be informative about competitors* price changes, the sign of this effect in the 

pass-through being reversed;

(c) A country buying its own products. It can be the case tha t government spending buys 

primarily domestic goods, so a large difference between the prices of domestic and 

foreign supply will be required to  induce a switch to foreign goods.

2. Margins. It is possible to distinguish the margins which exist between foreign producers 

and domestic retailers, from those between these retailers and consumers. Therefore, the 

larger these margins, the greater producers and/or retailers dominate the pricing decision.

3. Factor Intensity.

(a) Capital-sales ratio. If it is expected that labor-intensive industries are more compe

titive. the larger the capital-sales ratio of the counterpart industry of the destination 

country, the greater the exchange rate pass-through of foreign exporters

(b) Inputs. If the counterpart industry of the destination market is intensive in foreign 

inputs used in intermediate stages, it is more likely tha t the foreign exporters of 

finished goods, which use the same inputs, increase the exchange rate pass-through: 
or put in other words, the elasticity of import prices with respect to the exchange 
ra te  is a function of the sensitivity of input prices to exchange rate changes.

4. Cost Variables.

(a) Capacity Utilization. The lower the domestic competitors* capacity utilization, the 

greater the value these producers are likely to place on sales lost to foreign competi

tors. Thus, the bend in the demand curve faced by foreign suppliers will be sharper, 

and the exchange rate changes arc less likely to result in price fluctuations.

(b) Productivity and Wage Rates. Gains in productivity per worker may result in a 

comparative advantage and in a decrease of the extent to which a exchange rate 
fluctuation is passed-through on prices.

As a corollary of these factors. Knetter (1989.1993) has stressed, that the degree of pass

through ultimately depends on the functional form of cost and dem and, particularly on their 
elasticities wdth respect to  price and exchange rate changes.
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Therefore, having listed these hypotheses of incomplete exchange rate pass-through, the rest 

of the chapter is devoted to study in more depth these models and their tests.

1.5 Review  of Exchange Rate Pass-through Theories

1.5.1 E co n o m ies  o f S c a le /S c o p e , S tra te g ic  In te ra c t io n  an d  M a rk e t S tru c tu re

Hens ei al. (1991). Kirman and Phlips (1992). Martin and Phlips (1993). Herguera (1993) and 

Baniak and Phlips (1994). using the comparative statics for oligopoly methodology developed 

by Dixit (1986). have analyzed how sensitive the pass-through is to product substitutability and 

economies of scale and/or scope when firms operate in several markets simultaneously.

The relevance of these analyses is th a t they study in great detail th e  u n d e rly in g  cost and 

dem and  in te rac tio n s  of f irm s th a t  com pete  in an  in te rn a tio n a l scenario , which always 

exist despite the theory applied to explain the degree of exchange rate pass-through. These 

studies start with an international oligopoly model, which 1 will consider as a benchmark for 

other models. This setup can be characterized as follows: there are A’i firms located in market

1, each ni =  1......A’j. selling and x „ l 2  in markets 1 and 2 respectively, and there are AT

firms located in market 2, each n2  =  1......AT selling i „3j in market 1. and x n } 2  in market 2.
However, for expositional convenience. 1 consider here instead the duopoly case as in Hens et al. 
(1991) or Kirman and Phlips (1992).

B enchm ark  M odel

Assume tha t there are only two firms and two markets. Define n -  1.2 such that n =  1 denotes 

the firm in market j  — 1 and n — 2 denotes the firm in market j  =  2. Thus, the profit function 
of the firm located in market 1. expressed in market 1 currency, is

Hi = Ti (A'i ).tii +  SP2 (X 2 )x l 2  -  <*!(*!!..r1;2) (1.5)

where

Al — Til +  *21 and A* 2  = ^12 +  122-

The inverse demand functions arc. respectively, Pi (AT) and P2 {X2). The exchange rate 5, is 

the value in market l 's  currency of the currency used in market 2. The cost functions are 

i'n(*ni';rn2k with marginal costs c ' . r j  > 0, where i =  1,2 represents the market. Superscripts 
denote derivatives with respect to the first and second argument respectively. Hence, the firm 

located in market 2 has the profit function

112 =  Pi(AT)a-2i +  SP 2 {X 2 )x2 2  -  Sc 2 {x 2 1 . x 22), (1.6)

expressed in market Ts currency. Thus, the market can be described by a set of prices and 

costs, c =  (P j,p2*ci*c2)- If it is assumed that the inverse demand and cost functions have
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continuous first and second partial derivatives, and that the profit function is concave in its 

arguments9, the Cournot Nash solution. in which each firm takes the other firms' strategies as 

given, is characterized by the maxizing behaviour of the firms:

11}(Xu. i 12,A’i .A 2) := + Pi(Xi) — c j f r n ,^ 1 2 ) (1-” )

H its’ll.f ia -A 'i. A'2) := 5 [ /^ (A 2)ii2 + fyiX?)] -  c‘i(* n ,* i2 ) ’ (1.8)

for firm n = 1, and

Hl(x,n -x2‘2'A], A 2 ) P^(Xi)x2i +  Af Ai )  — S ty x 21-2 2 2 ) (1.9)

*22. A], A2) := S[P'2 {X 2 )xu +  PxiX'i) — t y f 2 i* *22)] (1.10)

for firm n =  2. These conditions allow one to divide (1.8) and (1.9) by S. A change in the 

exchange rate can therefore be interpreted alternatively as a rotation of a firm's foreign marginal 

revenue or as a change in the opposite direction of its marginal cost.

Thus, the system of equations

U*(*ni-*rc2' A 'j. A J) = 0 n , j  = 1 .2  (1.11)

describes the first-order equilibrium conditions, where stars denote equilibrium values of the 

relevant variables, and it is assumed tha t the second-order conditions are negative definite, 
which is assured by the concavity of the profit function l l n.n  =  1,2.

This model does not yet have enough structure to predict the consequences of an exchange 

rate change, so the assumption th a t this model is stable with respect to a natural adjustment 
process is made possible. This embodies the idea that a firm will increase its output if it obtains 

a positive marginal profit from doing so. This output adjustment process may be written as

t = u{x.e] (1.12)

where

x —

f 3*11 > HÎ \
*12 and v — H?

11.J*21
V *22 j HI /

Linearising around the equilibrium point x~ gives

(1.13)

x —

f i u  > a l l - d 2 6 1 1 0

* 1 2 ~ t y « 2 2 0 Sbl2
* 2 1 bn 0 an - S t y 2

\  * 2 2  } 0 Sb22 - S t y a44

f x u  -  x"n  >

*12 — *12
*21 -  *21
X'U -  /

(1.14)

’See Hens, et at. (1991) or Kirman and Phlips (1992) for fu rther de tails of th e se  assum ptions.

m m
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where

bn] := P'/(X-)I-n] + n,j = 1.2. (1.15)

and

o n  =  6n  +  A 'U 'f)  -  (1.16)

«22 = .SI& 1 2  +  l j ( x 2)] ~ ci2ixn ^ i2 )  (1.1")

033 =  h i  +  ^i(A 7) -  Sc\l {x21.X22) (1.18)

044 = 5 [622 + Pi{X*2) ~~ ^ (* 2 1  >*22)] (1-19)

Therefore, x may be written in short as

x =  (1.20)

Stability conditions need to be imposed on each market separately in order to establish the 

consequences of an exchange rate change. This coefficient m atrix A clearly satisfies a necessary 

condition for stability, i.e.. tha t the trace be negative, since this follows from the fact that the 

profit function was assumed to be concave in quantities. To justify the use of comparative 

statics, it is necessary to assume a much stronger condition than stability which is that the that 

x is locally asymptotically stable (the dominant diagonal property which implies that is

a negative Hadamard matrix, i.e. an < 0 and |a^| > = 1......4). Therefore, to

see the overall impact of an exchange rate fluctuation on the system, total differentiation of the 
first-order conditions given by the system (1.7)-(1.10) gives

(1*21

where

/  0 \

7(r*) -
71
72

V 0

with ~n -  Hi* =  ( - l /S ) t* J ( jn .x i2), and 72 =  H i5 =  <*}(*21**22)- 

where 11J5 and 11J5 are both interpreted in terms of the marginal cost.

Discussion

Despite this model describes an ad hoc adjustment process, it is interesting to notice firstly, that 

the oligopolistic structure described above, makes enough sense to be taken as a benchmark, 

and secondly, th a t exchange rate changes have an effect in both markets. Consequently, these 

intra- and inter-market interactions perm it to reconsider the classification made of the type of 

the pass-through sign in Table 1.1 as shown in Table 1.2.

Now, the results of the pass-through will depend on some variable demand and cost charac

teristics:
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Table 1.2: Taxonomy of the Pass-through of a Nash-Cournot Oligopoly with strategic and cost 
effects.___________________ ______  ____________________________________________________ _
1 C O S T S  C H A R A C T E R IS T IC S

Independent M arkets ; Economies of Scop* i Diseconom ies of Scale

: AS cu II n II 0 1 c12 = c21 <  0 c11c 11 =  c22 >  Ü

, i no s tr comp subs 1 no s tr com p subs : no s t r com p subs
1 A'i >  A's A i <  A' 2 !

.
; M kt 1 T u const ' +  ! + + / - -j- + 1 - - -4-

*21 - I - - - - ■ -

Mkt 2 *12 + + +  1 + + + ! + + +

- ; *22 const + ! - - h ! + + !

Sales .Vi - - - ; + / - - + " 1 -

A 2 +  "1 + + - / + + + * i +-------  L + ,

Prices ! P\ + + + - / + + + + + +  !
Pi - - - i + /* - - + - - +  ■

T ype of Effect Nm Nm Nm i N m /S p Nm Sp Sp i Nm Nm Sp :

n o  s t r .=  no stra teg ic  effects; c o m p =  stra teg ic  com plem ents: s u b s =  s tra te g ic  substitu tes . 
N m =  n o rm a l;S p =  surprising. Ari and :V2=  num ber o f firm s in m arke t 1 an d  2. respectively.

• if both firms have a constan t m a rg in a l cost of production, there are no economics or 

diseconomies of scale: cj1 = c22 =  c^1 =  c22 = 0: there arc no economies or diseconomies 

of scope between markets: c}2 =  c j1 =  c j2 = c'%1 =  0. Consequently the two markets 

are independent on the cost side, in the sense that the quantities sold do not aifect the 

marginal cost of quantities sold in the other market, and each m arket’s equilibrium can be 
determined separately;

• whether cost functions exhibit econom ies: c*1 < O.r22 < 0: or diseconom ies o f  scale: 
cj.1 > O .r22 > 0. for n = 1,2;

• whether cost functions exhibit econom ies: r*2 < 0, r21 < 0; or d iseconom ies o f  scope, 

c1 2  > 0. c21 > 0, for n = 1.2. The effect of these characteristics is called, by Phlips and 
Baniak (1994), the Firm Specific Effect:

• whether x Vi and x-n, and a*n and are s tra te g ic  s u b s t i tu te s .  6ni < 0 and bni < 0 or 
s tra te g ic  com p lem en ts . bn-i > 0 and bni < 0. which characterizes the Market Specific 
Effect. 1 0

Therefore, apart from the direct influences of an appreciation, it is now possible to distinguish 

two more stages, namely the incom e o r  cost e ffec t, derived from the  cost structure of the firms,

10 N ote th a t from  th e  tra d itio n a l point of view of a  policy m aker, a  devaluation  should im prove dom estic  firms* 
com petitiveness in in te rn a tio n a l m arkets and not lead to  price increases; th a t is. they  would expect th e  F irm  
Specific Effect to  occur, w ith  dom estic firms selling m ore  a t  hom e and ab ro ad , and  dom estic prices going down 
as well. B ut it m ay  happen  th a t  the Market Specific Effect is predom inant and dom estic  sales d o  not increase  as 
expected .
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and the s u b s t i tu t io n  e ffe c t, d irec tly  related to  the  demand characteristics: selling in  market 

2 becomes more a ttrac tive  to  firm  1 and £ i 2 increases, and selling in  m arket 1 becomes less 

a ttrac tive  fo r f irm  2 , so £ 2 1  decreases. Th is firs t round corresponds to  the the d irect effects of -vj 

and 7 2 . Secondly, suppose th a t the cost structure o f the firm s is characterized by diseconomies 

o f scope, so the  d irection o f the change in  quantities described above is reinforced. Finally, 

observe how the  cost effect is spread in  each market depending on the demand characteristics: 

when goods are complements, the d irection  of the changes addressed above is s t il l the same. 

However, depending on how much the  products are substitutes, and on how small the direct 

and cost effects are, a surprise reaction, when both prices rise a t the event o f an appreciation o f 

market 2 ;s currency, would be possible.

Conclusions on the net sign o f the pass-through, derived from  th is duopoly example, can bo 

compared w ith  those obtained when the  number o f firm s in  each market increases, as in Kirman 

and Phlips (1992) or M a rtin  and Phlips (1993). Note th a t strategic su b s titu ta b ility  tends to  

reduce im po rts  in to  market 1 , x 21, (cases 6  and 7 in  Table 1.2). Obviously, the to ta l sales in 

market 1 . A 'i, is ambiguously determ ined since domestic producers sell more but im ports  arc 

reduced drastically. O nly i f  the  number o f local firm s, A 'i, in  m arket 1  is large enough compared 

w ith  the num ber in  market 2 , A’2, w il l sales in m arket 1  increase, so th a t the effect o f the 

economies o f scope dominates the stra teg ic effect, and a surpris ing result may appear. As for 

to ta l sales in m arket 2. A '2. they w ill on ly  increase i f  the  num ber o f local firm s, A’2. in  th is market 

is large enough compared w ith  m arket 1’s, A;j ,  so th a t, on aggregate, the  effect o f economics 

o f scope then dominates the strategic effect. Note th a t the  c r it ic a l ra tio  A'2 /A 'i decreases w ith 

abs{cu ) and c2: the  smaller the  economies o f scope, or the re la tive cost disadvantage o f foreign 

firms, the larger n must be compared to  A’2. Clearly, th is chain o f effects ends up in  a concrete 

level o f prices in  each market and a pa rticu la r degree o f pass-through.

Note also th a t the perverse effect reported in Table 1.2 can on ly happen i f  there arc differences 

in production technology and firm s are quite different. Indeed, Hens ei ol (1991) and Kirm an 

and Phlips (1992) show th a t i f  cost functions have economics o f scope wc m ight guess tha t as 

a reaction to  an appreciation o f the exchange rate, firm  1  would increase sales in both  markets 

whereas firm  2  w ould decrease sales in both  markets. I f  the economics of scope arc strong enough 

to  outweight the d irect effects, then P 2  w ill increase and Pi w ill decrease! 1 1  Therefore, i f  firms 

are allowed to  have different cost structures, then i t  w ill be very d ifficu lt to  predict the market 

outcome in  terms o f quantities and pass-through.

Setting Prices vs. Q uantities

Despite thsi example is developed fo r a Cournot com petitive  conjecture, and price variations 

arc induced by th is  quan tity  se tting  behaviour o f firm s, and the  taxonom y shown in  Table 1.2 is

“ They also show th a t  th is case is not locally asym ptotically  stab le  is, in stead , stable.
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Table 1.3: C om petitive Conjectures and Exchange Rate Pass-through.

!
PTprices ! ^ quantities

j sign I R anking 1 sign Ranking

A Exporters 1 1 j Bert > Cour > Coll 1 Bert > Cour > Coll
A Importers j Bert > Cour > Coll ! 1 Bert = Coll > Cour

s till va lid .12 M a rtin  and Phlips (1993) and Herguera (1993) 13 investigate how the results above 

are sensitive to  d ifferent types o f c o m p e t i t iv e  c o n je c tu re s . A  comparison is shown in Table

1.3. Por linear demand structures they conclude th a t, fo r C o u rn o t  com petition, the higher the 

number o f firm s in  the  industry, the  closer the pass-through w ill be to  the com petitive  so lu tion: 

B e r t ra n d  conjectures im p ly  a constant and more com petitive and aggressive ad justm ent than  

Cournot conjectures fo r any m arket s truc tu re , and the C o llu s iv e  case which reflects the belief 

th a t m arket share m atters, since each change in  the firm s ’ s tra teg ic variables is believed to  be 

matched by the riva ls, so strategic effect is at its  m axim um  in th is  case.

Summarizing, the  main findings shown in  th is  section refer to  some technical details about 

the  cost and demand functions o f firm s involved in in te rna tiona l and sym m etric com pe tition . 

Therefore, none o f the  reasons mentioned fo r an incomplete exchange rate pass-through exclude 

any other exp lanation o f th is  issue. R ather, they describe, le t us say, a inner circle o f unavoidable 

factors th a t lies in any sort o f pass-through model. Sections 1.5.2 to  1.5.5 present some o f these 

models, so i t  w ill no t be d ifficu lt to  see how th is  exp lanatory com plem entarity works.

Hens et al. show th a t th e  absolute value of th e  com plete  pass-through e la stic ity  may be different from  unity 
as m entioned in T able  1.1, depending  on th e  m arket s tru c tu re  and th e  functional form  of the m odel. For exam ple, 
th e y  also show th a t  for th e  duopoly case th is  ab so lu te  value is sm aller th a n  1 /3 , if dem ands a re  linear.

N ote th a t these  exercises a re  construc ted  for th e  case of linear (inverse) dem and  functions and segm ented 
m arkets from th e  firm ’s po in t of view, hence these conclusions are som ew hat w eak. Indeed, H ens et at. (1991) 
an d  h irm an  and Phlips (1992) stress the  fact th a t linearity  in dem and rules o u t th a t an expo rte r w ith co nstan t 
m arginal costs would reduce its prices by th e  sam e percen tage as th e  inc rease  in the  exchange ra te  (it will 
be by less th a n  half th a t percen tage if dem and  is linear), and th a t  th e  assum ption  of the  separation property 
( i.e ., c „ (z „ i , x ,t>2) =  c „ ( x „ i ) +  c „ ( i „ 2 )) neglects th e  im plications o f d is /econom ies of joint p roduction  in both  
m arkets .
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Figure 1.1: Time paths of 5 . m and P  for a small overvaluation, (left-hand side) and for a large 
overvaluation (right-hand side).
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1.5.2 S u p p ly -S id e  T h eo rie s : H y s te re s is /B e a c h h e a d  M odels an d  B o ttlen eck  
E ffects

H y ste re s is /B e a c h h e a d  M odels

In these models, the degree of exchange rate pass-through is based on the h y s te re tic  or be

achhead  effects derived from sunk and maintenance cost of entrant firms in foreign markets. 

The term h y ste res is , was put forward by Baldwin in 198614 and later developed by Baldwin 

(1988a), Baldwin and Krugman (1989), Dixit (1989a.b), Delgado (1991 )15 and Kasa (1992). 
This term refers to  the permanent changes induced in endogenous variables by a temporary 

variation in an exogenous variable. In terms of the pass-through, this means that export prices 

do not revert to  their original values cither in the short or long run, even though the original 

cause of the price change is no longer present.

In more detail, this theory is as follows: large movements in the exchange rate, even if

MT he first version cam e in an MIT Working Paper which corresponds w ith  Baldwin (1988b)
15This au th o r develops an in te res ting  m odel w here menu costs of p rice  adjustm ent a re  th e  cause  o f hysteretic 

effects in nom inal q u an titie s . It is described w ith  more detail in C h ap te r 2.
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temporary16. can lead to a permanent change in the market structure through entry/exit decisi

ons of firms, which, in turn, will itself reflect permanent variations in the observed pass-through. 

Assume, for instance, that exporters are characterized by sunk market entry costs in order to  

sell in the domestic market, not all of which can be recovered on exit. These costs would bo 

durable investments in firm and market specific assets such as distribution channels and after 

sales service networks. The nature of this sunk cost creates an asymmetry in entry-exit decisions, 

causing the exchange rate shifts to  have a permanent hysteretic effect on the market structure. 

Suppose that an appreciation of the domestic currency induced foreign exporters to incur the 

fixed costs of entry into the domestic market. A prolonged overvaluation of the domestic cur

rency increases the competitiveness and profits of foreign exporters. But. ceteris paribus, this 

will allow more foreign firms to cover their fixed sunk entry market costs, and this persistent 

increase in the number of foreign firms will entail an increase in the demand elasticity faced 

by the foreign exporters, which in turn implies a decrease in profit margins. Then, when the  

exchange rate is still ovcrvaluatcd and new' firms enter into the market, profits must be squeezed 

because of a reduction in the price expressed in domestic currency. This, in tu rn , will imply a 

complete pass-through of the exchange ra te  variation into the export price. When the overva

luation passes, the domestic value of foreign marginal costs rise but since domestic consumers 

have tried and become familiar with foreign products, exporters face higher demand curves, and 

consequently not all of the new' entrants will be forced out. Thus, an incomplete exit will appear 

w'hcn the exchange rate overvaluation finishes, w'hich would imply that exchange rate changes 

are not fully passed-through to  prices. Figure 1.1 show's the paths of the nominal exchange rate.

S. the number of firms or varieties of a particular product, m. and the import price. P.

Criticisms stress tha t this explanation fail to capture the importance of the stochastic na

ture of exchange rates, and consequently, empirical tests commonly reject this hypothesis. For 

Baldwin (1988b)17, who assumed perfect foresight, a depreciation, even if temporary, w'ould bo 

sufficient to initialize the entry and exit process described above.

This problem was solved by Dixit (1989a) by allowing for a continuous random wralk of the 

exchange rate (a Browmian motion), and reinterpreting the firms’ entry and exit decisions as 

in v estem en t o p tio n s .18 Within this framework, entry requires the operating profit to exceed 

the interest on the entry cost, and similarly for exit. The solution of this model establishes a 

middle band of exchange rates without entry or exit. which yields hysteresis. Thus, if there exists 

a band of inaction, it is possible to obtain interesting conclusions about the exchange rate pass

through into prices: this elasticity is found to  be close to one in the phases w'hcre exporters enter 

or exit the m arket, and incomplete otherwise. Obviously, one of the merits of Dixit’s model is 

th a t permanent exchange rate changes will influence entry/exit decisions in a radically different 

wav than temporary ones. These general conditions for entry and exit decisions have received

16 As is shown below, th is  characteristic  in th e  exchange ra te  m ovem ent is, in s te ad , fundam ental for a lte rn a tiv e  
explanations.

17A refinem ent by B aldw in and K rugm an (1989) assum ed  th a t th e  levels of th e  real exchange ra te  at successive 
in s ta n ts  o f tim e w ere in d ependen tly  and identically  d is tr ib u te d , bu t th is  did n o t change substan tia lly  th e  resu lts,

18 A sim ilar exercise is developed in Dixit (1989b) fo r prices following this p a rticu la r stochastic m otion.
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Figure 1.2: fa) Discontinuous Pass-through and (b) Reversed asymmetry in the bottleneck
model.

more empirical support than those addressed by Baldwin (1988b), which failed to  capture the 

inaction band proposed by Dixit,19 and have been extremely valuable in the development of a 
theoretical framework of this dissertation, as shown in Chapter 2.

B o ttleneck  E ffects

A variation of the Hysteresis/Beachhead explanation is the so-called b o ttlen eck  model due to 

Foster and Baldwin (1986), and also referred to in Krugman (1987). This model focuses on 

the different aspect of marketing, distribution, and servicing assets. Assume again that firms 
must incur some market entry costs. Examples of such costs are distribution networks, training 

of sales and service personnel, and establishment of service centers. In the long run it seems 

reasonable that these marketing and distribution assets are fully adjustable and, but it is an 

empirical question if they should be subject to constant returns to scale. However, it can be 13 * *

13For example, profit margins of exporters to the US in the first half of the 198Us did not fall at the event of
the appreciation of the dollar. Instead. Froot and Klemperer (1989), using a similar data for a duopoly model of
market share, confirm the sunk costs hypothesis as formulated by Dixit.
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expected that not ail factors involved in distribution are instantaneously adjustable, thus firms 

face a distribution capacity constraint (marketing bottleneck) in the short run.

Assume a typical monopolistic firnrs problem with bottlenecks as it is depicted in Figure 

1.2(a). Assume also that the firm has a constant marginal cost of production and distribution, 

and a constant marginal cost of expansion. The result is a step function for to tal marginal costs, 

where the discontinuity occurs at capacity K q. The height of the step depends on the number 

of periods the firm expects to use the additional capacity: for shorter usage periods the height 

will obviously be greater.

Let us assume tha t the firm is on the brink of expanding. The marginal cost curve is MCo 
which corresponds to 5y. where 5  is the exchange rate defined as the number of exporter's 

currency units per unit of foreign market currency. If the exchange rate depreciates enough, for 

example to  S t , the firm will expand its capacity from A’y to A*j, shifting the marginal cost curve 

to  MCi. Thus, as import sales and capacity expand, the appreciation will be passed through to  

lower prices in a continuous manner. W hat the bottleneck model points out. then, is th a t this 

continuous relationship between the exchange rate and prices will cease when the appreciation 

reverses. Assume tha t now the exchange ra te  appreciates to 52, so the marginal cost curve shifts 

up to M C2. This exchange rate change docs not have any effect because the firm is capacity- 

constrained or. put in other words, the rise of marginal costs from MC\ to M C 2  is entirely 

offset by the diminishing returns. The price remains at Pi and output is constant. It is not until 

the  exchange rate appreciates to 5,j. which corresponds to  MC:3, th a t the appreciation will be 
reflected in a higher export price. P:i. and the output will fall to

Plainly, bottlenecks result in discontinuous pass-through behaviour, as was predicted for the 

hysteresis/beachhead model. However, what is new in this explanation is that the asymmetry in 

the pass-through is p a th  d ep en d en t: That is, if the initial conditions had been MC'o in Figure 

1.2(b). a depreciation would have been absorbed by the kink (c.g. AlCj). while an appreciation 
would have been passed through (e.g. M C 2). to a higher price P2. Similar to the Dixit (1989a,b) 

model, it revises in some way the simplistic asymmetry solution obtained in the pioneering model 
by Baldwin (1988b),

1.5 .3  P rice  D iscrim ination and P ric ing-to -M arket

“The phenomenon of foreign firms maintaining or even increasing their export prices to the 

US when the dollar rose” was named by Krugman (1987) as P r ic in g -to -M a rk e t, (henceforth 

PTM). However, PTM  certainly implies more than an incomplete pass-through, as stated in the 

last sentence, since it refers to how destination-specific exchange ra te  changes may affect prices 

differently across destinations, creating the incentive to re-direct goods from the lower priced 

markets to the higher priced markets.2U Broadly speaking, PTM denotes a kind of multiple price 20

20N onetheless, tra n sp o r ta tio n  costs, im perfect in fo rm atio n , tariffs, exclusive licensing and som e o ther regu la to ry  
ba rrie rs  prevent th e  alignm ent of m anufactures goods prices across m arkets .
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discrimination by destination-specific exchange rate movements.

The main contribution of Krugman (1987) was an inquiry into the characteristics of the 

market or of the exchange rate changes that would explain this behaviour by firms.

Benchm ark M odel

The generic PTM  model can be formulated as follows. Consider only one firm which is assumed 

to maximize the domestic currency value of its profits.

max
J

J=l

PjtQjt
Sjt

1.22)

where the demand function in country j  at time t is given bv Qjt = gj{Pjt)» Pjt being the 

price expressed in the destination m arket’s currency, Sjt the destination or foreign market's 

currency price of the exporter’s currency21. T  denotes the planning horizon of the firm and 

Ct = C(jyj=  i Qjt)*t is the cost function with Kt being a random variable that may shift the 
cost function (for example, input prices as shown in Section 1.4). both common for all markets 

j  = 1 Thi s simple problem’s first order conditions are

PJt = [-——-]ctKtSjt =  ( 1 +  rjj )c(titSjt. (1.23)
c”./ ~ 1

where ct =  dCtfdQJt. Therefore, the system of equations given by (1.23) implies tha t price is 

a markup over marginal costs, with the markup determined by the elasticity of demand in the 

various destination markets. Therefore, taking logarithms, the pass-through elasticity can be 

written as
din Pjt _  din [(1 -f r/j)cfKt] 

dlnSjt +  dlnSjt
(1.24)

where £j is the perceived elasticity of demand and rjj is defined as the markup, in market j .

D is c u s s io n

Thus, within this formulation, PTM  will be characterized by destination-specific markup ad
justments at the event of exchange rate changes, so when it is detected on the data, it may 

provide useful information about the exporters’ strategies, the degree of competition, the ela

sticity of demand and markups with respect to exchange rates, and their allocation possibilities 

in each market. In fact, this particular setting has been proved very useful because it explains 

the exchange rate pass-through as a combined response of costs and markups to exchange rate 

fluctuations, as shown in (1.24). For example. Knctter (1989.1993a.b, 1994a,b) has deeply ex

plored the empirical possibilities of this formulation, establishing clear criteria to isolate price 

adjustments that arise from supply and demand shocks, and finding that pass-through is largely

21 Note that here, the exchange rate is defined inversely.
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depended on the exporters' perceptions of how demand elasticities change with respect to th e  

price set in the destination market. Since both the theoretical formulation and its empirical 

implementation have been used in this dissertation, I will later return to this issue in Chapters 
2 and 4.22

22 Whet her supply-side adjustment costs or demand induced dynamics are more important is likely to be asso
ciated with industries’ characteristics as Knetter (1993a) points out.

PP1HSRSS
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1.5.4 E xch an ge-R ate  P ass-through  W hen T he M arket Share M atters

Models on market share (Dohner [1984], Krugman [1987], Froot and Klemperer [1989]. Ohno 

[1990]) much resemble much those of sunk investments described in the last section: When 

firms' profits depend on the market share, the costs of infrastructure in the supply-side models 

are now translated in terms of purchasing consumer loyalty and future demand. The main 
difference arises in the way these market investments finally materialize: In all these market- 

share approaches, prices are the means by which firms make their investments, but since to any 

price change there is a corresponding quantity change, it could be considered a market-share 

approach based on quantity setting. As a matter of fact, the essence of this approach is the 

sequential pattern of firms' decisions rather than the strategic variable.

Benchm ark M odel

To see how this argument works, assume firms set prices, and think of a two-period optimization 

problem: first-period prices arc real investment expenditures for future profits, so the firms' 

second-period profits depend on the first-period's market share. Therefore, the pass-through 

relationship incorporates directly any changes in firms’ investment decisions, and any beliefs 

they hold about the future market conditions, represented by the level of the exchange rate. 

Thus, market l 's ,  or the domestic firm's discounted profits and market 2‘s or the foreign firm's 
profits arc given, respectively, by

IlD = t t ^ P D. P F ) + \ D\ l $ { o D( P D .l>F ) . S i ) (1.23)

and

llf  = Si H f (^ d . J>f . S ,) + AFl l f  (<7F( t>D. PF). S,) (1.2G)

where subscripts t — 1,2 signify first and second periods, superscripts i =  D ,F  moan domestic 

and foreign firms, P is the price. S  is the exchange rate, defined as the price in foreign market’s 
currency of the domestic currency. A is the discount factor, and a is the first-period market 

share. Suppose also that discount factors are inversely proportional to the respective interest 

rates, if capital is perfectly mobile, domestic and foreign discount factors (or interest rates) will 

be related to future depreciation according to the uncovered interest parity:

Assume also that the domestic market cost is fixed in domestic currency and tha t the exporter P 
has constant marginal costs 7 F, tha t can be expressed in domestic currency units as r f  = *fF)S\ 
and c f  =  7 F/S 2  for the first and the second period respectively. The first order conditions are
given by

o n D _ o n ?
0 F D 0p D + \dc,I> ]  \ j j f D  J (1.28)
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and
01IF f o u r  . J o i g

1 [0 P F +  \ 0 o F

0 c F y

0P F J.
(1.29)

As was said before, a lower price increases a firm's first-period market share [da 1 fd P 1 < 0). and 

a larger market share increases second-period profits (OliyOcr1 > 0), so (d\Vl /0 P t > 0 ) .  Thus, 

it is possible to  reach the initial conclusion th a t firms set lower prices than they would if market 

shares did not m atter. What equations (1.28) and (1.29) say is that firms balance the cost of 
investment in market share through lower prices

d\l[
OP1'

against the marginal return from this investment tomorrow

totally  differentiating (1.28) and (1.29), and after some transformations it is possible to  write 
the firm’s price in its reduced form as

Pi P l( cf,c .f,A ), (1.30)

since c f .c f  and X arc the only variables th a t depend directly on exchange rates. JN’ow, the effect 
of a change in the exchange rate in period - 1  can be computed as:

di>< ( d c f \  ( o p ' \  ( d \ \
dS, ~ \ d c [ )  \d S < ) + { OX j  [d S ,J

(1.31)

¿From the definitions above is possible to obtain the effect of a current te m p o ra ry  exchange 

rate appreciation of the domestic market

and that of a p e rm a n e n t appreciation

(1.32)

(1.33)

D iscussion

In equations (1.32) and (1.33), it is to  distinguish between co st e ffec ts  and real in te re s t  r a te  

effects: •

• C ost E ffects: In a static model of international competition, prices arc unaffected by 

future costs or discount factors, that is, d P l/dcf[ — OP1/OX s  Q. In such a model, the only
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effect is the first-period cost effect, - c f  (0P i/dc( ) < 0, and the second term in the r.h.s of (1.31) 

equals zero. However, when market share matters and a two-period equilibrium is studied, the 

exporter’s second period affects both firms’ second period profit functions and first period pricing 

decisions, that is, if a depreciation of the exporter’s currency yields a lower second-period cost 

that increases the marginal value of the market share, then the exporter would increase market- 

share investment by lowering its price in the first period. Therefore, the second-period cost 
effect on the exporter’s price is going to  be negative, —cF (dPF/d cF ) < 0. so an expected future 

(permanent) depreciation lowers PF: and

• R eal In te re s t  R a te  E ffect, which corresponds to the second term in the r.h.s of (1.31). A 
temporary depreciation makes future profits in the im porter’s market less valuable than current 
profits, hence the return from market share falls. Thus, if firms invest less, the current prices 

rise, and profit margins grow. The chain of events can be summarized as follows:

1 Sj =► 1 A =» 1 (O lli/dP *) => T P ' => -MdP'lOX) > 0

Interest rate effects tend to increase import prices when the  exporter's currency depreciates. 

Furthermore,

U d o '/d P 1) or ] (dliydo*) or ] X => 'l Tc~-

Therefore, it is possible to conclude th a t under a purely tem porary exchange rate change, the 

real interest rate effect must dominate, if firms’ costs are sufficiently low, or a small fraction of 
the exporter’s costs is fixed in its own currency.

Summarizing, what these models propose is that foreign firms will not try to gain market 
share by lowering their prices when there is the belief that exchange rate changes are temporary, 
so firms will let their profit margins grow' and pass-through elasticities will be iow\ However, 

if the change in the exchange rate is permanent (dSi = d5*j), and knowm with certainty, the 

interest rate effect is cancelled and the effect is the sum of (1.32) and (1.33). which equals 

the sum of the two cost effects. Here, the traditional doctrine will be valid and the exporter 

must decrease their price, since this permanent shift in the exchange rate will probably push 

firms to compete more vigorously. Both current and future costs for the foreign firms fall, the 

future becomes more valuable, and a price decrease now could be interpreted as a competitive 

re-positioning for the future. This would be the case if the pass-through wrerc near to  one. When 

this exchange rate is considered permanent, the average export penetration will be higher, and 
Baldwin’s hypothesis shown above, will hold.

Although focused on the effect of market-share, these explanations have also pointed out 

the interaction between exchange rate uncertainty and the pass-through. As a m atter of fact, it 

is not by chance th a t most of the empirical observations of pass-through have been developed 

since the second half of the 1970s, coinciding with the break in the fixed exchange-rate parities 

fixed at the Brctton Woods system. Therefore, next section reviews how studies have examined 
the effect of trend and volatility of exchange rates on firms’ adjustment.
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1.5.5 E xchange R ate  U n certa in ty  and th e  E xch an ge R ate P ass-th rou gh

If exchange rates are not treated as completely exogenous, given to the agents, and perfectly 

known to them, two new directions arise in the study of the pass-through relationship:

• Exchange rate pass-through could be studied within the framework of a general equilibrium 

model and then endogenizing the level of the exchange rate. However, examples of this direction 

are scarce in the literature (see Baldwin and Krugman [1989]); and

• The analysis of how the stochastic structure of exchange rates affects the firm's decisions 

in terms of prices and quantities.

Thus, if a stochastic description of exchange rates is incorporated into the analyses, some 

new elements arise, summarized as follows:

• Firstly, producers have to  set prices or quantities in  a n tic ip a tio n  of exchange rate realiza

tions. otherwise it will be prohibitively expensive for most firms to  change their prices with every 

movement of the value of foreign exchange, yielding some sort of temporary disequilibrium from 

the frictionlcss optimal level of prices, sales or profits. Hence, this would support the sequential 

or dynamic characterization already proposed of the fimrs’ adjustment path.

• The effects of exchange rate variations in the sh o rt ru n  arc quite different from those in 

the long ru n . as referred earlier.

• Thirdly, the notion of pass-through may be different under a regime of fixed and flo a tin g  
exchange r a te s 2J.

• Finally, uncertainty in exchange rates calls attention to the f irm s ’ a t t i tu d e  to w a rd  risk , 

and th e  choice of th e  invoicing c u r re n c y  if firms compete in prices.

Despite the relevance of these remarks, this issue has not received the due attention. Dohner 

(1984). as already mentioned in Section 1.5.4, develops a dynamic model of pricing by forward- 

looking. competitive, profit-maximizing exporters, in which consumers adjust slowly to price 

changes. The level of pass-through is determined by the speed of consumer adjustment and 

expectations on the duration of exchange rate  changes. Firms respond with less of a price 

change to expected transitory real exchange rate variations than to expected permanent ones 

since, in the former case, the return to investing in market share is smaller. This opinion was later 

confirmed by Froot and Klemperer (1989). stressing the fact that exchange rate expectations 

will play a decisive role in the pricing adjustm ent process. Finally, Fisher (1989a) elaborates an 

integrated analysis, including expectations and market structures, which ultimately affect the 

level of exchange rate pass-through. 33

331 have found quite often in the literature that the terms devaluation/dépréciâtion and revaluation/appreciation 
respectively, are used without distinction. It seems that different exchange regimes have different stochastic 
implications for prices, quantities and profits, and therefore, more precision in the language would be welcome.
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B en ch m ark  M o d el

Based on this last Fisher’s (1989a) model, assume that the firms are identical, have constant 

marginal costs and produce a homogeneous good. Now, instead of competing in quantities, 

assume th a t firms act as Bertrand competitors, that is, they compete in prices.24 For simplicity, 

only the case of two firms, n =  1,2 th a t sell in both markets, j  =  1.2. is studied. Demand in 
the market j  =  1 is given by D j(P n) which satisfies the standard assumptions, and where 

Pn is the price offered by firm n. If it is assumed that there are no capacity constraints, then a 
typical profit function for a firm located in market 1 is given by

ƒ ( P i - c l )(Dl (Pl ) + D2 ( r i /S ) h  if PifP-i < S  
\ o  if PX/P2 > S

(1.34)

where lli are the profits in market l ’s currency, and S  is the realized value of the exchange rate 

expressed as the price in market l ’s currency of the currency used in market 2. and ci is the 

cost. Analogously for firm 2 the profits II2 are given by

Il2 (P2 iS )
j  0 if P i/P i< S
\  (P 2  -  c2 ){Dx(SP2) +  D2 (P2)), if P1 /P 2  < S

(1.35)

expressed in market 2’s currency. It is assumed in this model tha t the exchange rate follows a 

process summarized by the density function f(S ) . Following the usual convention. P(S)  can be 

interpreted as the probability th a t the event 5  < occurs, or th a t the level of the exchange rate 

has appreciated a t least to il, w'hcre P {S) is the cumulative distribution function corresponding
to ƒ(£).

As is typical in analyses of Bertrand competition, it is assumed that all demand in any 

market is allocated to the seller offering the lowest price. As stressed before, this would indeed 

be the case for homogeneous goods and where firms face no capacity constraints. Also, firms 

must incorporate expectations about the exchange rate when announcing their prices. The 
nature of contracts in international trade and the current volatility of exchange rates make the 

assumption about the timing of the firms’ decisions a natural one. Hence, when exchange rate 

uncertainty is introduced into the analysis, it is possible to speak about firm l ’s expected profits 
as

V'i =  ƒ  111 iP 1 ;S ) f{S )d S  (1.36)

24 Fisher (1989a) studies a similar model with no capacity constraints and standarired goods which are very 
strong assumptions in Bertrand competition, since they make the equilibrium outcome close to the competitive 
one. When capacity constraints exist, some producers may benefit from fixing a price higher than that of their 
capacity-constrained competitors, (see Tirole [1989], p.3Hss), thus incomplete pass-through appears as a common 
occurrence in international trade. Furthermore, much of the growth in international trade in recent decades has 
occurred in markets where product differentiation is an important ingredient, and the current international trade 
environment makes the assumption of no capacity constraints quite suspect. Probably, product differentiation 
and barriers to trade are a very real part of any oligopolistic international industry and, indeed they serve to 
create such oligopolies.
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where 5  is the highest possible depreciation and the lower limit of integration corresponds to the 

event, the probability of which is P (P i/p 2 ), which occurs w'hcn the exchange rate appreciates 

sufficiently so that the P\ is no longer competitive with respect to  P2. For firm 2,

pPi/PA
V2 =  y  n 2 (P2 :S ) f(S )d S . (1.37)

where the lower limit of integration is the highest possible appreciation, and the upper limit 

again represents the event of the exchange rate depreciating sufficiently that the firms located 

in market 2 are no longer competitive. Then, it can be said that P\ and P2  are the equilibrimi! 

strategies if, given common expectations about the exchange rate process summarized by f (S ) .  
Pi maximizes (1.36) and P2  correspondingly maximizes (1.37).

D iscussion

The Bertrand competitive structure described above helps out understanding of how beliefs 

concerning a floating exchange rate are crucial in the pricing of exports. Nevertheless, note that 

this model describes a very extreme case, where one firm could supply the total demand of the 

market. The assumption that products are standarized. so that all market demand will move 

from one supplier to another in response to  a small price difference, is never very plausible, 

especially in a trade model: As a m atter of fact, models of pass-through usually deal with non- 

homogeneous goods. If this assumption had been removed, firms would have sold some of their 
production at prices above the competitors*, and still have faced some uncertainty. Despite the 

fact tha t the former setup may look naive compared with the complexity introduced into the 

general oligopolistic model with strategic interactions between firms and dis/economies of scale 

or scope, note, however, that with this price competition structure a new source of uncertainty 

appears in the system, namely the choice o f  invoicing c u rre n c y , as reviewed next. ;.From 
(1.36) and (1.37) it seems clear that the choice of invoicing currency can determine the nature of 

the uncertainty' that the firm faces from the motion of the exchange rate. In the former exercise, 

exports in each market were invoiced in their respective home currencies, so the exporter did 

not suffer any transaction risk, though he faced demand risk, since he did not know the price ai 

the time the foreign buyer made his purchases. Conversely, if exporters quote their exports in 

foreign currency' units, this phenomenon would not appear, but there will always be an implicit 

transaction risk affecting the firms’ stream of profits.
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Table 1.4: Invoicing strategies and the effects on the trade balance.
jl I MARKET I s IMPORTS Ì
! MARKET I s EXPORTS ! Invoice in  M ktl Currency ; Invoice in M kt2 Currency ?
¡1 Invoice in M k tl Currency ì case 1 l case 2 !
ji TB in Mktl Currency (X , M ) = COTlif j (A \A f |)= t Ü
¡1 Invoice in M kt2 Currency i case 3 1 case 4 j-

TB in Mktl Currency i (A 'i ..w )= l j (X |.  M j ) = const
X = Value of Exports: M =  Value of Imports; Mktl =  marketl; Mkt2 =  market2: TB =  Trade Balance

1.5.6 T h e C hoice of th e Invoicing  Currency, H ed gin g  and th e E xchange R ate  
P ass-through

In international trade, the choice of invoicing currency and the length of time over which the 

transactions are spread may change fundamentally how exchange rate fluctuations affect firms* 

profits. As Magee and Rao (1980a) noted, the problem is nontrivial only if exchange risk exists 

and the two traditional hedging techniques - forward exchange rate and international borrowing 

and lending - are too costly to be employed. And provided tha t optimal hedging policies depend 

on the underlying degree of exchange ra te  pass-through dictated by the market structures, this 

theme becomes more interesting.25

An example may well illustrate how the choice of the invoicing currency affects the pass

through in a fundamental way. Assuming that exchange rate fluctuations do not affect the 

volume of imports and exports of an economy26, Table 1.4 summarizes the possible outcomes, 

in terms of value of exports and imports, of different invoicing strategies. Observe th a t when 

exports and imports arc both denominated in the same currency, the trade balance remains 

constant. However, if different invoicing strategies are used for imports and for exports, the 
trade balance may vary, giving some support for the J-shaped adjustment path. Therefore, 

while sellers in world markets prefer payments in currencies expected to strengthen, buyers will 

prefer just the reverse, in order to  make a capital gain or avoid a capital loss.

Definitions

First, two types of currencies in the pricing of internationally traded goods can be distinguished:

• A vehicle c u rre n c y  is a medium of exchange in interbank clearing among convertible 
currencies used because of savings in transaction costs (a single currency is used for economy of

2ilVon IT ngern-Stern berg and Von VVeizsaecker (1990) study how the cost of coverage required against exchange 
rate changes is sometimes greater (Cournot, monopolistic competition) and sometimes smaller (perfect competi
tion) than the expected profits. This difference is due mainly to the fact that the impact cost changes have on 
equilibrium prices differs among market forms.

26 Similar conclusions can be obtained for variable volumes, and fixing values.
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communication): this currency workd as a numeraire or standard o f value in homogeneous pro

duct markets and primary commodities, characterized by being a standard of deferred payment 

or store of value.

• A nonvehicle c u rre n c y  pricing occurs when the currency of the exporter or the im porter 

is used, for manufactured goods, price discrimination across currencies is frequent: here the 

economic value of continuous price monitoring, as the exchange rate changes, is low: hence, 

nonvchiclc currency pricing, which is not very sensitive to ‘small’ exchange rate changes, becomes 

the rule. This is obviously the case of interest. Among these nonvchiclc currencies it is also 

possible to differentiate three categories: m a jo r , sy m m e tric , and m in o r cu rrencies, lo r  any 

pair of bilateral trading partners, one of the two currencies is defined as m a jo r if it is used as 

the dominant form of pricing for trade in both directions; the other currency is m inor. Trade 

between sy m m etric  cu rren c ies  occurs when one country’s currency dominates trade in one 

direction while the other country’s currency dominates transactions in the opposite direction.

Furthermore, four pricing options related with the firm’s decision problem can be distinguis
hed:

• Firstly, invoicing in the hom e, d o m estic  o r  e x p o r te r ’s cu rren c y . Here, the effective 

price paid buy the importers or foreign market buyers is the product price converted at the spot 

exchange ratc.^  and the quantity demanded will be uncertain. In this case, purchasers face the 
exchange risk.

• Secondly, the d e s tin a tio n , foreign  o r im p o r te r ’s c u rre n c y  may be used to  denominate 

exports. Now the price paid by the buyers is certain, as well as the quantity sold, ceteris paribus 
other factors affecting costs and demand. This choice would be equivalent to a quantity-setting 
strategy. Now. the exporter faces the exchange risk.

• A further possibility is to choose a th i rd  c o u n try ’s c u rre n c y , as trading experience of 
some goods suggests.

• Finally, it might be said that the choice of invoicing currency can be endogenized when 

it is a part of the b a rg a in in g  between exporters and organized importers or retailers in the 

destination market, and it is possible to  find situations where sales arc denominated in more 
than one currency.

E m p iric a l In v es tig a tio n

There exists an empirical tradition, started by Sven Grassman (1973a,b) (1976) and followed 

by Magee (1974), Page (1977), Van Nicuwkcrk (1979), Carso et a i (1980) and Hung cf al. 
(1993) on the composition of export and import contracts. For some time it was believed tha t 

trade between developed countries in manufactured products was likely to be invoiced in the

27At the date of the purchase, or at the signature of the contract.

RS *
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exporter's currency, an assertion known as the Grossman Rule . 2 8  However, although this rule 

imposes the foreign exchange exposure on the importer, it is generally admitted that importers 

have not hedged this exposure in forward markets. Rather, the empirical evidence neither 

suggests Grassman’s regularity across countries, time and industries nor the predominance of the 

hardest currency between trading partners. What it really emerges is that in practice, exporting 

(importing) firms set prices either in their own currency or in the buyer’s currency. Notice, 

however, th a t if the exporter prefers payment in currencies expected to strengthen, the buyer’s 

preference is just the reverse. Furthermore, it seems sometimes the choice depends largely on 

tradition and institutional factors such as banking services, industry practice, customs, laws and 

the like.

Theoretical A pproaches

Theoretical studies are associated to a series of papers tha t compare the two invoicing strategies, 

or a combination of both; sec Ethicr (1972), Clark (1973), Baron (1976), McKinnon (1979). 

Magee and Rao (1980a), Mann (1987), Giovannini (1988), Gagnon (1989) and Donncnfeld and 

Zilcha (1991). In short, their main contributions to the theme arc the following:

• Early attem pts by Ethicr (1972) and Clark (1973) indicated that an exporting firm must

determine whether it will invoice its exports in its home currency or in the importer's. They 

noted that with fixed exchange rates these two invoicing policies were equivalent, but with 

fluctuating exchange rates the choice of an invoicing strategy was important since it affected the 

level of trade. —

• Baron (1976) compared the invoicing strategies for for a risk-averse exporter. When the 

degree of exporter’s risk aversion increases. Table 1.5 summarizes his main findings for linear 
cost and demand functions. Baron’s contributions stress the fact that the invoicing strategies

2*Grassman ( 1973a.b)(197fj) showed for 1968 that 66% of Swedish exports were denominated in Kroners. 25% 
in the purchasing country's currency and 9% in a third's country currency; for Swedish imports, 60% were 
denominated in the selling country’s currency, 26% in Kroners, and 15% in a third country’s currency. This 
first study suggested that most of the exports were denominated in the exporter’s currency, a practice that the 
literature soon named the Grossman Rule. However, disaggregating by countries, these ratios changed largely. 
Magee (1974) studied the currency denomination of US imports from Japan and West Germany for 1971 and 1973. 
He found that for 1971 and 1973, 73% and 81% respectively of German exports were quoted in Deutschemarks. 
However, the opposite happened with Japanese exports: Only 39% in 1971 and 28% in 1973 were invoiced in 
Yen. Page (1977) reports that invoicing in the exporter’s currency is prevalent for goods with long contractual 
lags. i.e. machinery, and that there has been a tendency for the exports contracted in the exporter's currency to 
be negatively related to  the inflation rate in the exporter’s country. Van Nieuwkerk (1979) showed that for the 
period 1973-1976, 50% of Dutch exports were quoted in Guilders and 30% of the imports were invoiced in the 
sellers’ currencies. Carse et al. (1980) found that British exporters in the 1970s invoiced a 76% of merchandises in 
Sterling. For UK imports, they found that 51% were denominated in the exporter’s currency and 17% in Sterling. 
Hung et at. (1993), for multi-aggregate and multi-market data between 1974-1989. stressed the fact that the US 
dollar is more widely used in invoicing international trade than any other currency. Even non-US exporters, who 
tend to invoice in their own currency for exports to other non-US destinations, use the dollar for exports to the 
US.
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Table 1.5: Comparison of invoicing strategics for a risk averse exporter with linear cost and 
demand functions, w hen  th e  e x p o r te r ’s r isk  avers io n  in c reases .________________

li Invoicing Currency it Price 1 Output ¿ ’(II) 1 *n ! EiUi l i ) ) elasticity of demand ¡!

ii Importer's i 1 1 1 1 i 1 1 Î best if clastic
¡1 Exporters j 1 ! Î ~  m  T best if inelastic u

l! P(Xp Pimp 1 -f and j \ ;
1 Qcrp Qimp ! +  and Î

depend upon the elasticity of the purchaser's demand curve, which is directly associated with 

the type of risk the exporter prefers to face, either in quantities sold (exporter's currency) or in 

revenues (im porters currency). Knowledge of the cost and demand structures therefore becomes 

essential in order to determine which strategy is preferred by the exporter.

• Magee and Rao (1980b) suggest that the ‘harder’ currency is used in commercial transac

tions because international trade contracts are subject to inflation risks or uncertain exchange 
rate  controls.

• Mann (1987) studies, in a model with linear cost and demand functions, how the degree 

of pass-through and the share of exchange rate risk between exporters and importers decide the 

invoicing currency. It is proved optimal for the exporter to direct more output, if this is possible, 

to a particular market where demand is more independent of exchange rate risk.

• Giovannini (1988) and Donnenfeld and Zilcha (1991) study more general cases for a risk- 

neutral exporter, demonstrating some interesting hypotheses:

1- When exporter's profit is a concave function of the exchange rate, setting export prices in 

im porter's currency leads to higher expected profits (and the opposite for a concave profit 
function):

2. Each invoicing strategy implies a different type of risk, in quantities or in revenues. If in 

quantities, it is useful to think of demand conditions such as those referred to  in models 

of exchange rate pass-through, being a t u/ork. If in revenues, one has to consider how 

correlated arc prices and exchange rate surprises if, empirically, these surprises account 

for a largo fraction of the observed exchange rate variations.

3. When export prices are quoted in the exporter’s currency, any observed deviations from 

the ¿Of* indicate ex-ante price discrimination, while w'hcn quoted in the importer’s, these 

deviations are the sum of ex-ante price discrimination and exchange rate surprises.

An interesting result is that, contrary to the Grossman Rule, these studies prove that invoi

cing in the destination market currency seems to  be better when profits are a concave function 

of exchange rates, which is a condition that assures the existence of a stable equilibrium.



Exchange Rate Pass-through: A  Criticai Review 37

A n E ndogenous D e te rm in a tio n  o f  th e  Invoicing C u rre n c y

The existence of a retailer-importer adds a new dimension to the study of the invoicing decisions 

of a firm and exchange rate pass-through. Cornell (1980), Magee and Kao (1980a) and Bilson 

(1983) study an endogenous determination of the invoice composition, when both the exporter 

and the importer have opposite invoicing objectives and some bargaining power. Briefly, assume 
tha t the value of an export expressed in the importer's currency is given by

P rc, = Pm + SPT (1.38)

where 5 is the exchange rate defined as the number of im porter’s per one unit of the exporter's 

currency; P rtt is the final retail price of the good, which is the sum of Pm units of the importer's 

currency and PT units of the exporter’s currency. Now consider the importer's unit profit, 

abstracted from any other influences, as

Ilm =  P ret -  Pm -  SPX (1.39)

where P is the retail price in the im porter’s market. The exporter’s unit profit is

llT = P m /S+ P r - W (1.40)

where tv represents the uncertain level of unit costs. In order to  avoid the problems associated 

with Jensen’s inequality, the first term in this definition of profit is approximated bv the Taylor 

scries expansion around the expected value. 5:

= y m -  p a s  -  §). ( i.4 i)

If risk aversion is introduced, then the firm desires to maximize the level of profit for some given 

level of risk, which is measured by the variance of profit. The utility functions for the importer 
and the exporter are then expressed by

t '( lI r ) = Ilr - ( 7 i / 2 ) ^ ,  (1.42)

and

U (llm) = llm -  (7m/2)«rS„, (1.43)

respectively, where the -/’s arc the degrees of risk aversion. Total differentiation of (1.42) and 

(1.43) yields the slope of the indifference curves for the im porter and exporter:

dPm
dPT ~~ 1 7 ~ ß) (1-44)

dPm -1

dPx 1 -  lr<r's(^x +  t>Y

and

(1.45)
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Figure 1.3: The contractual equilibrium in the invoice currency choice model.

where <r| is the variance of the exchange rate. J  is the covariance between the retail price P  
and the exchange rate divided by ir |,  and b is the covariance between domestic costs and the 

exchange rate, also divided by the variance of the exchange rate.

If the exporter were risk neutral he would only be interested in the total revenue from 

the transaction, so the importer would bo free to  choose any composition between foreign and 

domestic currencies, in this ease, the importer w'ould prefer to have PT set equal to  ¡3, since this 

would minimize the variance of profit. But as the exporter chooses values of PT that arc different 

from ;i. the importer would require an increasingly lower overall price in order to maintain the 

same level of utility. Furthermore, w'ith the exporter setting, a component denominated in the 

im porter’s currency equal to —b results in the minimum possible level of profit risk. For example, 

if inflation were more volatile in the export market than in the im port one. or many inputs into 

the production process arc invoiced in the im porter’s currency, so th a t, exchange rate changes 

affect the exporter’s costs, then it is likely that the value of 6  w'ill be negative. However, if the 

covariance is close to zero, then the exporter would have a clear preference for invoicing in its 
own currency.

Figure 1.3 show's how' the contractual equilibrium will be reached. The indifference curves 

are M M  and A’A' for the importer and the exporter respectively. At the optimal point of risk
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diversification, the slopes of these indifference curves is — 1. and the closer (further) these curves 

are from the origin reflects a higher degree of utility for the importer (exporter). The importer's 

preference is to pay 0 0  in the exporter’s currency, while the exporter prefers to receive only - 6  

in the importer's. The equilibrium illustrates the case in which both have compromised: P~ is 

greater than ¿3, but P“ is also greater than —6. With the currency composition represented by 

the ray OA , the im porter is paying less in total than there would have at her preferred point. 

O Am, and the exporter is receiving more than there would have if the currency composition 

had been at his preferred point OAx, At the equilibrium shown in Figure 1.3 it is assumed 

tha t the exporter has a greater preference for his own currency than the importer does for 

the exporter’s currency but the importer does have a relatively greater preference for external 
currency invoicing because the covariance between retail prices and exchange rates is greater 

than the covariance between production costs and exchange rates.

What arc the consequences of this invoicing bargaining for exchange rate pass-through? 

Looking at Figure 1.3 helps to understand how the effects of changes in the various parameters 

affecting the invoicing decision and consequently, in the price reaction at the event of an exchange 
rate  variation, work:

• First of all, note that now it is possible to distinguish between exchange r a te  pass 

th ro u g h  in im p o rt and in export prices, since this model separates between e x p o r te r  w ho

lesale pricing  and im p o rte r  r e ta il  p ric ing . As will be shown in Chapter 4. this is important 

when implementing empirical tests of the pass-through relationship.

• Since exchange rate risk pushes the two parties in opposite directions, each towards their 

own currency, it is clearly not possible to predict the influence of exchange rate variability on 
invoicing and on pricing.

• Recall tha t aversion to risk and how exchange rate changes affect firms' profits are funda

mental in determining who wants to face the risk and who is willing to pay a premium for not 
having their revenues subject to uncertainty.

1.5.7 Exchange R ate  Pass-through with Costs of A djustm ent

Trade normally takes time, and there exists a lag between the information known by a firm and 

this signal is incorporated into firm’s actions. For example, there could be identified at least five 

lags in the process between changes in exchange rates and their ultim ate effects on real trade: 

lags in recognition of the changed situation, in the decision to change real variables, in delivery 
tim e,29 30 in the replacement of inventories and materials, and in production^ Indeed, empirical 

studies have shown that the time it takes for the pass-through to  be completed ranges from

29Magee (1974) demonstrated that the average contract length is around six months. Therefore, unless there 
exists a great degree of flexibility in international trade negotiations, it is difficult to see how the real current 
account can transmit information to the economy about current changes in its competitive position.

30Junz. H. and R. Rhomberg (1972).
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several months to  several years.31

Lags are also present in firm's pricing, which have recently proved to  be an im portant piece 

in the understanding of the relationship between prices and exchange rates. The existence of 

some degree of price stickiness of goods prices, independently of any sort of consideration of 

the exchange rate changes is widely agreed upon, see, for example, Stiglcr and Kindahl (1970), 

Sheshinski and Weiss (1981), Hall (1984), Carlton (1986),Cecchetti (1986). Dahlby (1992). Lach 

and Tsiddon (1992), Tommassi (1993). Thus, either if there exists some precommitment on 

prices for a given period, or nominal prices react slower than exchange rates to economic events, 

the correlation between deviations from the LOP  and the nominal exchange rate depend, in a 

very clear way, on the currency of the exports. Therefore, pricing of multimarkct firms cannot 

be studied independently of the issue of the frequency of price adjustments. The next chapter 
of this dissertation will set up a model tha t considers these aspects in more depth.

31Spitaller (1980) and Baldwin and Krugman (1987).
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1.6  E m p irica l Evidence on Exchange R ates Pass-through

Interest in international pricing behaviour at a disaggretated level appeared at the beginning of 

the 1970s in Dunn?s (1970) study of oligopoly pricing of traded commodities between Canada 

and the US from 1952 to  1962. He found that exporters allowed their profits to absorb the effects 

of exchange rate variations. Since this behaviour would be impossible in perfectly competitive 

markets, the results of this study suggested that international trade theory would be more 

realistic if some sort of imperfectly competitive structures were introduced into the analysis. 

Later, as a result of the multilateral exchange-rate reaiigments th a t took place between the 

first quarter of 1971 - the so-called Smithsonian agreement - and the second quarter of 1973. a 
renewed interest in studying the consequences of these exchange rate changes in terms of capital 

flows, trade balance, inflation, and prices at a disaggregated level, appeared. In this respect. 

The Effect of Exchange Rate Adjustment (1974) summarizes some work made in this direction, 

where four articles by Isard: Rosenberg; Schotta and Trojanowski; and Schwartz and Perez, dealt 

empirically with the exchange-rate pass-through into prices, as it is known nowadays. Later. 

Isard (1977) demonstrated that at a disaggregated level, relative prices of domestic and export 

goods in an industry vary dramatically and arc sometimes correlated with exchange rates. These 

results, as Dornbusch (1987) documented, are even stronger when we look at more recent data, 

including the large swings in the dollar exchange rate since the beginning of the 1980s.

This review of the empirical work is organized under the different hypotheses on the relati
onship between exchange rates and prices presented earlier. The numerous attem pts performed 

showr a heterogeneous picture of this issue, wrhich varies wflth the type of data used, the level of 

disaggregation, the periods covered, the markets studied and the direction of trade. It is someti
mes difficult therefore to  rule out a particular exercise or to evaluate the statistical significance 

of the findings, because, rather than competing, these studies accumulate non-cxclusivo evidence 

since the characteristics of this relationship do not normally have an single cause. Needless to 

say, there could be cases ivhcre a particular paper concentrated on more than one of them.

1.6.1 M arket C oncentration  and B arriers to Trade

Most of the studies (See Table 1.6) found that increased industry concentration reduced the effect 

of exchange rate changes into prices, so the pass-through was expected to be lower, Fcinbcrg

(1986) (1989) (1991). Krcinin et al. (1987), Furthermore, it is observed that the greater the 

cost share of imported input, the larger the pass-through, and that for industries of high capital 

intensity the reverse is true. However, Fisher (1989b) found, for Japanese and German exports 

in 1984 and 1986, a rather weak correlation between price margins and industry correlation.

Barriers to trade other than market structure have been studied by Richardson (1978), 

Fccnstra (1984), Fein berg (1991), Fein berg and Kaplan (1992) and Aw (1992.1993). Non-tariff 

barriers implicitly diminish the substitutability of goods, and thus pass-through is expected to  be 

lower. For example, Fccnstra (1984) finds th a t the VFRs (Volume Export Restraints) imposed
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Table 1.6: Empirical studies on concentration and barriers to trade
T y p e  o f P r ic e P e rio d .

orig i n / d  e s  11 n a tio n
in d u s try

Richardson (1978) US ¿z Canada prices 1973-1977,
arbitrage

22 commodities

Feenstra (1986) Japanese cars prices to  US 1980-81. Japan cars
Feinberg (1986) German Im port Prices 1977-83.

aggregated
41 industries 3-4 di
git SIC

Kreinin et a!. US Import Prices 1973-77- 77 industries 3-4 di-
(1987) 80(UK);1979- 

82(FR); 
1976-78( JAP);

git SIC

Feinberg (1989) Domestic US Prices 1974-87,
aggregated

58 industries 3-4 di
git SIC

Fisher (1989b) Japanese and G erm an Ex
port Prices

1984, 1986; 
aggregated

9 industries

Feinberg (1991) US Im port Prices 1973-88.
aggregated

84 industries 3-4 di
git SIC

Feinberg & Kaplan Domestic US Prices 1974-87, 84 industries 3-4 di-
(1992) aggregated git SIC
Aw (1992) Taiwanese E xport Prices 1974-85. US Footwear industry

by Japanese exporters rose prices, and th a t only 2 /3  of these increases in prices were owed to 

increases in quality, and 1/3 to a net price increase; Aw (1992), reports that for high-quality 

Taiwanese footwear exports to the US. 16.9% of the markup is explained by the VERs, while 

low-quality footwear displays a higher competitive behaviour; and Aw {1993) shows tha t margins 

above the competitive level may arise from imperfect competition (product differentiation) or 

the VERs. (Regarding marketing technology constraints, see footnote No.32.)

1 .6 .2  P r ic in g - to - M a r k e t  a n d  M a r k e t  P o w e r

Price discrimination in general, and Krugman's (1987) hypothesis of Pricing-to-market in parti

cular. have been tested by a large number of studies. First of all recall th a t, as Giovannini (1988) 

points out, not all evidence on price discrimination corresponds necessarily to an ex-ante price 

discrimination, but also to  an ex-post process, where exchange rate surprises may yield some 

price differences across countries where there exists price stickiness. The list of studies quoted 

here is. however, not exhaustive, since in any empirical analysis of pass-through, price discrimi

nation may be easily detected. Therefore. I quote here only those studies which explicitly test 
pricing-to-market and market power.

Analyses in Table 1.8 range from the study of aggregated price scries between a pair of 
countries, such as that of Dornbusch (1987) to disaggregated and multimarkct ones, as in Kncttcr 

(1993a) and Ghosh and Wolf (1994). In general, these studies have found tha t when markets are 

effectively separated, the price for the same product is often different across segments, to  exploit 

all the different characteristics of each market. It is also found that price discrimination is not
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T able 1.7: E m p irica l studies on  m a rk u p s
Type of Price P e rio d ,

o r ig in /d e s tin a tio n
in d u s try

Woo (1984) US im port markups 1975-1983,
aggregated

non-oil aggregated

M ann (1986) US export & im port markups 1977-80-85,
aggregated

18 products 4 digit 
SIC

Hooper and M ann 
(1987)

US im port markups L. prices 1973-89,
aggregated

manufactures, 2-4 
digit SIC

Baldwin (1988a) US im port markups 1967-87.
aggregated

aggregated

Citrin (1989) US export prices 1974-1989,
aggregated

manufactures, excl. 
machines

Froot & Klem perer 
(1989)

Foreign exporters markups 
and prices to US m arket

1973-87, 10 m ajor 
industrial partners

aggregated

K im (1990) US im ports 1968-86.
aggregated

non-oil aggregated

K netter (1994b) Japanese and Germ an Ex
port Prices

1973-87 (Jap); 
1975-87 (Ger); se
veral destinations

18 (Ger) 14 (Jap) 
industries, 7-djgit 
SIC

o n ly  g en e ra te d  by th e  a sy m m e try  o f  d e m a n d  in  different m a rk e ts , b u t  a lso  by th e  a sy m m e try  o f 

p ro d u c e rs  an d  o f th e ir  re la tiv e  s tre n g th s  in  each  m arke t. F ina lly , w h e n  these  c h a ra c te r is tic s  a re  

a t  w ork , exch an g e  r a te  changes a re  n o t com plete ly  passed  th ro u g h . In  m any in d iv id u a l cases, 

t h e  invariance o f e x p o r t  prices h y p o th e s is  is re jec ted , w hich follow s fro m  th e  c o n s ta n t e la s tic ity  

h y p o th es is . T h e re fo re , perfec t c o m p e tit io n  an d  price e q u a liz a tio n  across buyers is rep laced  

by p rice  d isc rim in a tio n  w ith  n o n -c o n s ta n t elastic ities o f d em a n d  in ex p o rt d e s tin a tio n s . For 

e x a m p le , K n c ttc r  (1 9 9 4 a ) stresses th e  im p o rta n c e  of som e so rt o f  im p erfec t co m p e titio n  w hen 

ex p la in in g  J a p a n e s e  re ta i l  prices d ifferences re la tive  to  th o se  o f th e  US. U nited  K ingdom  an d  

C a n a d a , for G e rm a n  e x p o r ts . T h ese  s tu d ies  a lso  show t h a t  w h en  th e  US do llar d ep rec ia te s , an  

in c re a se  in th e  US in fla tio n  index c a n n o t b e  b lam ed on a n  in c re a se  in  im p o rt p rices.

1.6.3 M arkup F luctuations

A  d irec t consequence  o f  im p erfec tly  c o m p e titiv e  m ark e ts  a n d  p r ic e  d isc rim in a tio n  ac ro ss  coun 

t r ie s  is th e  v a r ia tio n  in  th e  m a rk u p  w hen  th e  exchange r a te  ch a n g es . T h e  m o s t w ell-know n 

e x a m p le s  o f th is  so r t  o f  te s ts  a re  M an n  (1 9 8 6 ,1 9 8 7 ), C itrin  (1 989) a n d  H ooper a n d  M an n  (1989), 

w h o  exam ine th e  effec t o f  ex change ra te  ch an g es  o f  the  US d o lla r  on  e x p o rt a n d  im p o rt prices 

a n d  o n  profit m a rg in s  o f foreign e x p o r te rs . T h ey  conclude th a t :

•  Foreign e x p o r te rs  to  th e  US m a rk e t  a p p e a r  to  have ab so rb e d  th e  effects o f  ex c h an g e  ra te  

ch a n g es  in to  th e ir  p ro f it  m arg in s , in d ic a tin g  an  inco m p le te  p a s s - th ro u g h , low er th a n  w ou ld  be 

p re d ic te d  in a  m o d el w h e re  th e  LOP h o ld s . I t  is also fo u n d  t h a t  G e rm an  a n d  som e Ja p a n e se  

e x p o r t  prices seem  to  b e a r  a  p e rv e rse  re la tio n sh ip  w ith  ex c h an g e  r a te  tren d s .
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T a b ic  1 .8 : E m p ir ic a l  s tu d ie s  o n  p r ic in g - to - m a r k e t

T y p e  o f P ric e P e rio d ,
o r ig in /d e s tin a tio n

in d u s try

bunn (1970) US-Canada relative prices 1950-1962 6 industries
hard  (1974) US-German relative prices 1968-1973 11 industries
Rosenberg (1974) US 1969-1973, Japan , 

UK-EEC
4 steel mill 
products

Schotta i: Troja- 
nowskJ (1974)

US Retail and Im port prices 1969-1972. Japan SLR cameras and 
28 & 25 nun lenses

Schwartz A: Pérez 
(1974)

US im port prices 1971-1973,7 origins 9 industries

Dornbusch (1987) US-Japan. US-German ex
p o rt A: im port prices

1980-84.
aggregated

2-4 digit SIC

Mann (1987) US-Japan. US-German 1974-87,
aggregated

5 industries. 3 digit 
SIC

Giovannini (1988) Japanese domestic it  export 
prices

1973-83, US Ball bea
rings. screws, nuts 
and  bolts.

Froot ¿c Klemperer 
(1989)

Foreign exporters markups i t  
prices to  US m arket

1973-87, 10 m ajor 
industrial partners

aggregated

Knetter (1989) US At German export prices. 1977-1986. several 
destinations

6-10 goods j

LeCacheaux and 
Reichlin (1989)

EEC pre-tax export prices 1982-87, 5 countries 
EEC

cars

Marston ( 199U) Domestic it  Export Japanese
Prices

1980-87. aggrega
ted  22 countries

17 products 3-4 di
g it SIC

K irm a n  A: Schueller 
(199Ü)

EEC pre-tax export prices 1982-87,5 countries 
EEC

cars

Gagnon and K net
ter (1991)

Japan . Germany and US ex
port prices

1975-87, several 
destinations

aggregated cars

Athukorala (1991) Korean Export Prices 1980-89,
aggregated

manufactured pro
ducts. SIC

Aw (1998) Taiwanese Export Prices 1974-85. Ger
many. Hong Kong. 
S.Arabia. US

Footwear

Knetter (1993a) US. Uk, Germany and Japan  
export prices

1973- 87 US, Japan:
1974- 87 Uk: 1975- 
87 Germany

52-products. 7 digit 
SIC

Feenstra ei al. 
(1993)

Canada. France. Germany, 
Japan. Sweden, Uk and US 
export prices

1970-88. 12 
destinations

aggregated cars

Hung el al. (1993) E xport Prices, 16 origins 1970-1989. aggre
gated destinations

Total exports

Ghosh íe Wolf 
(1994)

Uk export prices 1973-1990, 12 
destinations

T he Economist 
Newspaper

Balaguer (1994) Spanish Export Prices 1988-1992. 9 
destinations

Ceram ic Tiles

Herguera (1994) Domestic Spanish Prices 1981-91, several 
origins

20 models of cars

K netter ( 1994a) G erm an Export Prices 1975-87, US, Uk, 
Japan

37 industries, 7- 
d igit SIC

Knetter (1994c) German and Japanese Value 
and Quantity of Export

1973-87, Japan; 
1975-87, G erm any

18 and 14 indu
stries, resp. 7-digit 
SIC
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Tabic 1.9: Empirical studies on exchange rate expectations and pass-through
Type of Price Period.

origin/destinatlon
industry

Froot i :  Klemperer 
(1989)

Foreign exporters m arkups & 
prices to US market

1978-8?, 10 m ajor 
industrial partners

aggregated

Feinberg and 
Kaplan (1992)

US relative domestic prices 1974-87,
aggregated

84 manu
facturing industries 
4 digit SIC

♦  American exporters appear to  be more sensitive to the effects of exchange rate variations 

(as evidenced by lower fluctuations in both export prices and profit margins), which implies a 

higher pass-through in their pricing behaviour, and margins relatively stable.

• Most of these studies agree tha t when profit margins are squeezed because of an unfavou

rable exchange rate fluctuation, markups tend to  be more constant than when fluctuations are 

favourable. This is another reinforcement of the imperfectly competitive international markets.

The issue of fluctuating markups gives rise to the question of price adjustment asymme

tries. Mann’s (1986) findings for US prices seemed to support the idea of symmetric responses: 

Marston (1990) found for Japanese export prices that Pricing-to-market was higher for appre

ciations; Ohno (1990) detected the opposite. Knctter (1994b) finds, for Japanese and German 

exports, that periods of appreciation of the exporters currency arc characterized by reductions 

in markups and in the exchange ra te  pass-through, while when exchange rate depreciates, mar

kups remain constant rather than increase, which indicate that the market share hypotheses of 

Froot and Klemperer (1989) may well characterize the behaviour of prices in this case: During 

depreciations firms gain market share. 32 Furthermore, Froot and Klemperer (1989) found also 
tha t these fluctuations in the profit margins in the first half of 1980s were due to the exporters’ 

belief in a temporary rather than permanent change in the exchange rates, contrasting with 

the rejection of Baldwin's (1988b) ‘sunk cost’ hypothesis for the same data. Baldwin (1988b) 

predicted that from 1981 to 1985, profit margins should, a t some point, have begun falling and 

should have stopped falling no later than 1987 (recall section 1.5.2). Both studies detected 
th a t there was a reduction in pass-through during that period, and th a t therefore the predicted 

entry of new firms because of a favourable exchange rate did not imply more competition and 

profit margins shrank. Either the entry was not so large, or it corresponded to  firms with large 

monopolistic power, or Baldwin’s hypotheses arc simply not applicable to this case.

Exchange Hate Expectations and Pass-through

32Knetter (1994b) also tested the existence of bottlenecks which explain the opposite asymmetric behaviour: if 
sales are constrained by marketing capacity, then exporters should respond to a depreciation by adjusting their 
markups so as to keep foreign nominal prices constant and clear the market, and thus the pass-through would be 
rather low. However, during appreciations, less markup adjustment would be required and a larger pass-through 
would be observed. In fact, Knetter (1994b) did not find much support for this hypothesis.
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As mentioned above, Froot and Klemperer's (1989) report on pass-through asymmetries and 
markup fluctuations was caused by firms* exchange rate expectations change. They use a simple 
formula to capture this:

dt =  Ap{t -  Ap*, (1.46)

where dt is the difference between variations in sale prices of good n in markets j  and k. Then, 
they estimated

dt = J i A ^ i A s ^ j )  +  +  cjk . (1.47)

The coefficient ;3\ measures the degree of pricing-to-market th a t occurs in response to an unex
pected future variation in the exchange rate. Similarly, ;32  measures the effect of a permanent 
change in the exchange rate on pricing-to-market. Finally, the pass-through from a current 
exchange rate change, which is expected to be purely temporary is given by 32  -  dj: if. for 
example, this difference is zero, there is no pricing-to-market in response to temporary exchange 
rate changes. Following Froot and Klemperer (1989), there is no overwhelming evidence tha t 
expected future depredation influences the degree of pricing-to-market. Fein berg and Kaplan 
(1992) apply a similar regression model, including some other variables, in the fashion of Fein- 
berg's former models, such as seller's concentration, ratio of capital to  sales, selling expenses 
to sales, ratio of foreign input and a proxy for costs. This refinement reinforces the results of 
Froot and Klemperer, regarding the sensitivity of pass-through to the expected exchange rate. 
In general it is found that estimates of 3\ arc not always of the same sign, but whenever they 
arc statistically different from zero, they arc positive: higher expected future depreciation im
plies increasing prices in the US market relative to  other export markets. Estimates of 32  are 
usually more than an order of magnitude smaller than the estimates of and only in one case 
statistically different from zero. Therefore, with this example, it is not possible to reject the 
hypothesis that permanent changes in the exchange rate have no effect on the ratio of export 
prices between countries, which implies tha t in the long run, and at aggregate level, it can be ex
pected that exchange rate changes will be passed through into im port prices ono-for-onc. In any 
case, these results on the sensitivity of expected exchange rates are not due to the peculiarities 
of any measurement of the expected exchange rate.

Finally Feenstra (1989) performs an interesting test on the s y m m e try  o f  th e  p a ss -th ro u g h  
o f  ta r i f f  an d  ex ch an g e  r a te  changes in to  p ric e s , for US imports of Japanese cars, trucks 
and heavy motorcycles between 1974 and 1987, finding that symmetry exists, and thus, th a t 
estimates of exchange rate pass-through can be used to predict the effect of changes in tariffs.

1.7 Concluding Remarks

This chapter intends to serve as a useful s ta rt in the im portant task of examining the effects of 
exchange rate fluctuations on firms that sell home and abroad.

1. The main objective was to provide an integrated vision of the studies on the relationship 
between exchange ra te  changes and prices:

‘2. It was underlined which explanations are strictly exclusive, which are more complementary 
and which arc simply a consequence of a typical firm’s strategy;
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3. Some technical details about the functional form of cost, demand and profits, that affect 
decisively the conclusions were also largely stressed;

4. The empirical evidence has strongly supported some sort of imperfect competition in 
international trade, which endorsed the set of theoretical explanations presented:

5. Price discrimination and variable markups across m arkets/tim e appear to be two basic 
features; 6

6. However, expectations on exchange rates and the staggered nature of price determination, 
as Delgado (1991) points out. become a pair of essential factors in understanding ultimately 
this theme, and open new areas of research.
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C h a p te r  2

E xport P ricing w ith  R andom  
E xchange R ates and C ost of 
A djustm ent

“Non ex rcgula ius sumatur, sed ex iurc quod est rcgula fiat*. Julius Paulus. Digests 
50.17.I1

2.1 In tro d u c tio n

“One fundamental microeconomic issue is whether it is possible to provide a dee
per explanation of firms’ apparent reluctance to change their nominal prices. Of 
course there are many possible explanations for infrequent changes of pricing s tra t
egy, ranging all the way from the purely mechanical tasks of reprinting the catalogs 
and price stickers to such issues as how to get consensus on change inside the po
litical structure of a firm. It is unfortunate that so little attention has been given 
to characterizing the circumstances tha t give rise to  high and low levels of nominal 
price inertia. Progress in this dimension calls for more detailed empirical work and 
for increased understanding of the manner in which corporations actually arrive at 
pricing decisions.”

This recent claim of Caplin (1993, p. 21). apart from stressing the relevance of the analysis of 
nominal price decisions, provides motivation for the study the pricing strategies of firms which 
sell at home and abroad, since it makes clear that this topic not only embraces the analysis of 
how market structures affect the transmission of exchange rate changes into export prices, as 
shown in Chapter 1, but also how the price adjustment mechanism works, in a world far from 
the frictionless and perfect information one. Although it could be expected that the strategic 
interactions between traders, the nature of competition, the number of domestic and foreign 
competitors, the product’s attributes, and the demand and cost structures faced by the firms

1 What is right is not derived from the rule but the rule arises from our knowledge of what is right.

49
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may bo sufficient to define the size and the speed of this adjustment in nominal terms, there could 
be distinguished three factors in the firm's environment tha t affect explicitly the transmission 
of economic events into price adjustments. These factors, even though they are diverse and 
have different policy implications, are operationally identical in the sense that they necessarily 
predict some degree of price inertia:

1. A class of models stipulates the existence of a set time period with fixed or otherwise 
predetermined, nominal prices. This period of fixed nominal prices is usually called the 
co n trac t perio d , so the question consists in what determines the length of this contract, 
the behaviour of prices within this period and how successive contracts are formed and 
linked, (see Gray [1978]. Dazinger [1983] and Dye [1985]).2

2. Another factor is the stochastic  s t r u c tu r e  o f  th e  ex ch an g e  r a te s .  As shown in Chapter
1. a number of authors (Dohner [1984], Baldwin and Krugman [1989], Dixit [1989a], Fisher 
[1989a], and specially. Froot and Klemperer [1989]) have stressed tha t since exchange rate 
variations in the short-run are different from those in the long-run. agents* beliefs when 
anticipating these exchange rate realizations may yield some degree of price inertia.3

3. Finally, there exists a debate as to whether or not supply-side adjustment costs in gene
ral. and the cost o f  nom inal p rice  a d ju s tm e n t  in particular, may yield nominal price 
inaction (Sheshinski and Weiss [1977,1983,1992]). Common sense might suggest that the 
marketing of a product often entails lumpy and. more generally, non-differentiable adjust
ment costs which may preclude the possibility of changing the price continuously as the 
economic environment - exchange rates, inflation, wages, demand, costs - changes, even 
if these changes arc presumed to be perm anent. Thus, it is possible to state tha t the 
microeconomic adjustment cost functions are often kinked at the non-adjustment point, so 
decisions taken by microeconomic units arc made at discrete points in time, and standard 
optimization rules in these circumstances have to  be applied cautiously.

These issues show th a t the firm may be constrained to accepting a pricing policy characte
rized by a sequence of finite intervals, during which nominal price is held constant, followed by 
discrete price adjustments, and will tolerate, within certain bounds, the existence of a subjective 
disequilibrium between nominal and unconstrained or frictionless optimal prices in order to  save 
the costs of adjustment (see Bcrtola and Caballero [1990]), or prevent a reversal of the economic 
conditions, which would also imply additional costs. Therefore, the pricing strategy applied by 
the exporter would be characterized by an idle state, when the price remains unchanged, and 
by an active state, when the price is adjusted. However, the problem here arises when the state 
variables which determine the motion of the unconstrained optimal price arc non-stationary, 
and explaining the transition between different regimes becomes difficult.

Nonetheless, the arguments enumerated above concerning price inaction should be subject to 
empirical testing. While the stochastic structure of exchange rates has been extensively studied

2For example. Ehremberg et at. (1981) and Cecchetti (1987) report no relationship between contract duration 
and inflation. The apparent reason is that longer contracts usually have better indexation provisions.

3A “classical"1 example of this is the explanation of the incomplete exchange rate pass-through in the U.S. 
during the first half of the 1980s. based on the hypothesis that these U.S. dollar fluctuations were interpreted as 
temporary rather than permanent by the non-U.S. exporters (see Froot and Klemperer [1989]).
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in the literature.4 tests for both confrocteand adjustment costs have not been sufficiently develo
ped. In this respect. Blinder (1993)*s interview study on firms* opinions about the causes of price 
rigidity, together with a similar experiment presented in the next chapter of this dissertation, 
perhaps constitute the unique examples in this direction. However, while both articles suggest 
that th'* i^sts of price adjustment are relatively important, despite the fact that these costs 
have been subject to  some criticism5, explanations for price inaction based on the existence of 
explicit contracts score differently in each study (they receive more support in Blinder [1993]). 
Thus, rather than providing a solid support for any of the theories mentioned, this evidence 
calls for a further investigation into the existence of these hypotheses, since these experiments, 
even though they are plausible, are still modest in their scope, it is because of this that the 
assumption of the existence of costs of adjustment should be understood in some cases more 
as an operational statem ent (which helps to explain the observed nominal price rigidity) rather 
than well-established fact.

Considering factors 2 and 3 in the list above, this chapter is devoted to the construction of 
an explanation of the reaction of nominal export prices when b o th  exchange rate changes follow 
a Brownian motion stochastic process, a n d  some costs of adjustment exist. For expositional 
purposes, this model is introduced a t different stages of complexity, separating in each case the 
sources of price rigidity and incomplete pass-through. These stages may be characterized as 
follows:

1. Section 2.2 presents a deterministic and frictionless standard multi-market monopoly mo
del ts formulated.

2. Section 2.3 replaces the assumption of deterministic exchange rates bv a Brownian Motion 
stochastic structure. The section presents a dynamic model of an exporter who fixes prices 
costlessly, sells all their production in several markets, and whose demand depends on the 
nominal price. Thus, compared with the static optimization results of Section 2.2. the 
exporter nowf w'ould choose a price tha t does not simply equate marginal revenue and 
marginal costs, but one tha t also takes also into consideration the value of the option to 
postpone the price adjustment in the event of each of the contingencies of a exchange rate 
rise or fall.

3. Based on this specification. Section 2.4 allows for the existence of cost associated with 
price adjustments. This section also devotes some lines to  the seminal model of Shcshinski 
and YVciss (1977) with deterministic state variables and cost of price adjustment, to  show 
how only this last characterize the discrete price setting.

4. Finally, given the difficulties in providing an analytical solution to the problem, some 
comparative numerical results for the parameters of interest are performed. The chapter 
concludes by addressing some lines for further research.

VSee Krugman (1991). who originally related the idea of a Brownian motion stochastic structure to exchange 
rates with the target zones mechanism, and Svensson (1992).

5Tommasi (1993) observes that folk theories that rely on adjustment or information costa are not unequivocally 
satisfactory explanations of the relationship between prices and inflation in high inflation economies, so pricing 
technologies that minimize such costs are used. See also Section 3.2.
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2 . 2  M u lti-m a rk e t M onopoly  Frictionless P ric in g

Starting from a standard and non-restrictive characterization of a muitimarket producer (sec. for 
example. Knettcr [1993b]), consider a firm th a t produces goods for sale in J  separate markets, 
indexed bv j . Let the firm possess sufficient monopoly power to set the nominal price of its 
output in each market, so there exist no intermediaries which could act as a hedge against 
movements in exchange rates, thus stabilizing the export price. The firm, therefore, maximizes 
value of the flow rewards in domestic currency, given by

j

where

(2.1)

• Pjtij)' nominal price charged by the exporter in market j. at time t and expressed in the 
market’s (j)  currency. PJt for short.

• Qjt — quantity demanded at time t in market j.6 7

• Sjtt nominal exchange rate, expressed as the foreign currency price of the exporter's 
currency, which is distributed with mean p j  and variance, oj-, and known with certainty .

• C't ~  c((J^j=1 Q j t ) n t : operating cost, where ct =  dCtjdQ j t is the marginal cost, with n t 

being a random variable that may shift the cost function (for example, input prices as 
shown in Section 1.4), both being common for all markets j  = 1...J.

• Wji(j) = Pjt jS j t :  implicit price charged by the exporter, that is, the export nominal price 
expressed in the exporter’s currency, such that the firm is concerned with its receipts in 
its own currency. Wjt for short.

• f { S j t , P j t ) = f { W j t )  = Yj t -  C t: flow' payoff function, w'here

y,, =  Q j , ^  =  Qjt ■ w j,
Ojt

is the operating revenue, and Y . C  are bounded; Y . C  ^ + ; ip ,C p < 0. Ypp < 0 ,Cpp =  0, 
w'here the subindexes denote a derivative.

6This functional form implies that the quantity demanded remains constant while the nominal price is un
changed. Two natural extensions, however, appeal to this case: Firstly, Sheshinski and Weiss (1977,1983,1992) 
show, it is also possible to assume that demand rather depends on real prices, that is, QJt =  ), where
Xj is the rate of inflation in market j.

7Instead of nominal rates, it is also possible to  use real - discounted by a price deflator - and effective protective 
exchange rates. This last rate was used by Balassa (1965,1970) and Corden (1966), and is the percentage increase 
in value added in the production of a good that is made possible by the tariff structure relative to the situation 
in absence of tariffs, but with the same exchange rate. This measure of the exchange rate stresses the role of 
these taxes in the effect of changes in the exchange rate on exports and imported inputs. Therefore, exchange 
rate adjustments should be discounted in this case from the effective protective rate to get an idea of their link 
with costs and profits.



Export Pricing with Random Exchange Rates and Cost of Adjustment 53

The first-order condition for profit maximization imply that l'p =  Cp a t any time, which 

yields

Pjt =  [r^ -r lc iK fS j = (1 +  r}j)ctKtS. (2.2)

where Pfi denotes the  optimal frictionless price in market j , denominated in market j 's  currency: 
Ej = -(dQ jt/0P jt)(P jt/Q jt)  is the elasticity of the foreign demand curve as perceived by the 
firm; and r)j denotes the markup. Since the firm converts its receipts into its own currency, the 
optimal \\?jt can be expressed as

Wjt =  [ - ^ - r k iK f  = (1 +  Vj)c,K,. (2.3)
“  I

Therefore, provided that

• The distribution of exchange rate changes is known with certainty, and:

• Price adjustments do not involve any cost,

the exporter would continuously follow this price path. For notational reasons, to  determine the 
exchange rate pass-through differentiate the expression (2.3) in logarithms, to obtain

Oln\VJt _  flfn[(l +  Vj)CtKt] _  dln[{zj lz j  -  1)q K(] /0 n
OlnSjt dlnSjt

The system of equations given by (2.3) indicates that the implicit price received by the firm 
in its own currency is given by a markup over marginal costs, with the markup determined by 
the elasticity of demand in the various destination markets at each time. Since exchange rate 
changes drive a wedge between the price paid by the buyers in their respective currencies, PJt, 
and the price perceived by the firm, H j*, markups may vary depending on how* these fluctuations 
arc passed through into destination prices.

As Knctter (1993b) points out. equation (2.4) is sufficient to  address three major aspects of 
the exchange rate pass-through:

1. With both constant marginal costs and elasticity of demand, the exporter will fully pass
through exchange rate changes into prices:

2. If costs arc constant, the elasticity of the demand determines the pass-through: for demand 
schedules more elastic than the constant elasticity one, pass-through will be larger;

3. If marginal costs are unknown, or vary as capacity utilization changes, demand elasticities 
cannot be inferred from the knowledge of the pass-through. Recall from Section 1.5.1 
that, when marginal costs wore not constant, the interaction of market (demand) and firm 
(supply) specific effects yielded a range of possible reactions summarized in the taxonomy 
of Table 1.2.

From equation (2.4), it can be observed tha t the parameters of the exchange rate distribution 
(mean or standard deviation) may affect the exporter’s receipts Wjt in two ways: First, by

OlnS i
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changing marginal cost through variations in input prices or quantities: and second, by affecting 
the elasticity of demand or. equivalently, the elasticity of the markup. Observe that while the 
first factor would spread equally across all m arkets, the second effect is country-specific. As a 
m atter of fact, in order to  maximize profit in cither an integrated world market or in segmented 
export markets (possibly as applicable to  most manufactured goods as to newspapers). firms may 
adjust markups in response to exchange rate changes. which is what Krugman (1987) denotes, 
as shown in Section 1.5.3. Pricing-to-market. a destination-specific markup adjustment when 
exchange rate changes. Therefore, the combined sensitivity of costs and markups to exchange 
rate fluctuations ultimately determines the pass-through of exchange rate changes from the 
exporter to the importer.

Hence, two expressions of pass-through elasticity can be obtained:

• One for the m ean  of the exchange rate distribution.

OlnWjt ^  dlnctKf 
ding Olngjt

• and another for for the variance,

OlnP“t ^  OlnctKt 

Olnojf dlnojt

These two expressions give an idea of how prices move in the event of exchange rate changes:

1. A change in the mean of the exchange rate  represents a change in export competitiveness 
through a variation of the markup. Equation (2.5) shows tha t, for example, a depreciation 
of the exporter's currency (improved competitiveness for the exporter), should lead to  a 
fall in the optimal implicit price \\'Jt .

2. However, equation (2.6) indicates that the higher the variance of exchange rates or the 
higher the likelihood tha t economic conditions will reverse, the less important changes in 
markups become, and the less likely the firm is to react to  this eventual depreciation, such 
that export prices, in the currency of the destination market, will bo stabilized.

3. Furthermore, considering the effect of a specific exchange rate variation in the markup, 
or equivalently, the induced destination price change on the elasticity of demand, the

*As in Feenstra et al. (1993) or Knetter (1991. 1993b). it is possible to express these equations in terms of the 
sensitivity of the elasticity of demand, with respect to changes in the destination price, as

dlnPJt ^  dlnctKi I" 1 dine
dlnfiji Olnujt — 1) d lnP jt

and
dlnPf, ^  dlnctKt I" . 1 dlne^i
dln<r*t ~  dln<r*t [  “ eJt - l d l n P f ,

However, when the firm invoices its exports in the destination currency, it seems more intuitive to formulate the 
problem as in (2.5) and (2.6).

d,nrht

1 /2  % ,Olnaf,.
(2.6)

1 Vjt
dlnqjt
Olngjt

, and; (2.5)
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standard  p icture of why exchange ra te  pass-through into prices could be incomplete can be 
obtained: Observe th a t if the  elasticity of m arkups decreases (increases) as the exchange 
rate increases,9 then the pass-through is less (greater) th an  complete. In o ther words, 
if m arkups, as perceived by the exporter, becomes more (less) convex when exporter's 
currency depreciates, then the  optim al markup charged by the exporter will fall (rise).

These explanations have mainly focused on demand considerations when m easuring the ex
change ra te  pass-through into prices. However, exchange rates m ay affect costs in two different 
ways. First, it is possible tha t some cost shocks, summarized in involve imported inputs. If 
this is the case, equation (2.4) will have to  take into account the  derivative of these shocks with 
respect to  exchange ra te  fluctuations. Nonetheless, the  model would predict a common effect 
across m arkets. Second, and possibly more interesting, if the assum ption of constant marginal 
costs does not hold. then, as K netter (1989) pointed out, any measure of the exchange rate 
pass-through will become extraordinarily complex.

Therefore, it is possible to summ arize the pricing policy of th is characterization as follows:

P ro p o s it io n  1 When there are no costs of price adjustment and the distribution of the exchange 
rate is known with certainty, the optimal pricing policy will be to adjust prices continuously to 
peg W~v given by equation (2.3).

The im portance of this Proposition is th a t the degree of exchange rate pass-through indu
ced by a particular m arket structure can be detected w ithout incurring biases owed to  lagged 
responses derived from uncertain exchange rates, or costly price adjustm ent. Therefore, the 
remainder of this chapter studies an extension of the model presented in this section when these 
assumptions are relaxed.

9Equivalently, if the elasticity of demand decreases (increases) as price decreases.
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2.3 Multi-market M onopoly Frictionless Pricing under Stocha
stic Exchange Rate Changes

ra te  changes are uncertain, and exporters maximize their fu ture stream  of profits. Consider the  
program  given by

where E0 denotes the expectation conditional on the  information a t / =  0. New definitions are  
needed:

• Sjt : exchange rate, defined as before, but assum ed to  follow a geom etric Brownian motion 
stochastic process10 11:

where p £ IZ.o € 72+ arc constants, and dZ is the increment of a standard  Wiener Process, 
uncorrelated across tim e and satisfying

E(dZ) = 0. E(dZ2) =  dt.

By the standard theory of Brownian m otion (see Dixit [1993]). it turns out tha t In S lt 
is normally distributed with mean Sjo -f (p — \cr2)t and variance a2t. where S,o is the 
initial value of the exchange rate. Then, for the standard properties of the  lognormal 
distribution. £ ’(Sjf j.S’jo) =  expipt). Thus, p is the trend growth of the exchange rate, and 
for convergence it is assumed that p < b.

Therefore, since the purpose of th is chapter is to characterize a control problem and the 
implicit price \ \ j t is identified as the  regulated variable, then it can be written th a t In IF ,f 
is normally distributed with mean WjQ +  ( — p +  \cr2)t and variance o2t. where lF,o is the 
initial value of the implicit price. Similarly, for the standard properties of the lognormal 
distribution, ¿ ’{Bjfl W jo) = exp(-pt).

For th e  assumptions of the  model, the simpler case of a single foreign m arket is studied first. 
Henceforth, variables w ithout subscripts refer to  th is single destination. Let the outcome of the 
m axim ization problem in (2.7) for this foreign m arket j  be w ritten as u — \'{P.S) = F (IF ) . 
Since the exporter’s concern is their foreign receipts in their own currency, the problem is 
form ulated in a m ore com pact way on the  variable IF . Furtherm ore, given tha t S and IF follow 
a Broivnian motion, when relating changes in v to  those in the exchange ra tes, or equivalently, in 
th e  implicit prices, the rules of conventional calculus th a t would simply suggest E[dv =  FfJ.( IF)], 
tu rn  ou t to  be wrong, because the variances of th e  increments in oil her S  or IF are linear in f .n

Based on the previous form ulation, th is section investigates wrhat happens when the exchange

J

(2.7)

•  i: real interest ra te , assumed to  be constant and independent o f calendar tim e (discount 
rate).

—- =  pdt +  odZ
J

10Following Dixit (1989a, 1993a), this is a good first approximation of the dynamics of exchange rates.
11 See Dixit (1993a) and Dixit and Pyndick (1994) for further details.
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Then. over an interval of tim e (or implicit prices/exchangc rate values) where the nominal price 
rem ains unchanged and , assuming th a t Vf(H 7) is twice continuously differentiable, its evolution 
is given by lto 's  Lemma,

dV(W ) =  [-pW Vw(W )+ ^(T2W Hrw/iW)]dt + ffWVu.{\\’)dZ. (2.9)

where the first and the second term  of the r.h.s. of (2.9) are the  mean and the variance of 
dV{\Y) respectively, and 1*. denotes the derivative of the value function with respect to  H T.

Given these definitions, note th a t the  argument of the maximization problem, the  {Pjt} 
process for m arket j ,  depends on the information structure generated by the process.12
The aim is to  choose a sequence of prices {T;t} over tim e, so as to  maximize the expected net 
present value of the payoffs, such th a t the exporter’s policy could be represented by a sequence 
of a finite number of stopping times in any bounded interval, and corresponding nominal price 
controls over H7:

where denote the  points in tim e a t which the firm plans to  adjust its nominal price. 
Therefore, for characterizing an optim al sequential price adjustm ent under uncertainty, dynamic 
programming appears to  be a useful too l.13 This technique consists of breaking a whole firm 's 
payoff flow (or the tvholc sequence of price decisions) into ju st tw o components: the current 
payoff flow at the existing price, and a valuation function th a t encapsulates the consequences of 
all subsequent decisions, starting  a t the payoff flow that results from the current price.

Thus, when prices arc constant. V'flT) satisfies the Hamilton-Jacobi-Bellman Principle of
Optimalitv:

E[dV{W)]
n 1 (2.10)dt

+ f(W ) = 6V(\Y ).

such th a t V'(IV) satisfies the following differential equation

-ltWVw[W)+ + ƒ(»*') -iV '(W ') = 0. (2.11)

which implies th a t the  expected gains, E[dV(W)]/dt, plus the  current flow payoff, /(IV ) , should 
be equal to the riskless gross retu rn , 6V{W). The idea behind this decomposition is th a t 
an optimal pricing policy has the property th a t, whatever the initial price from where the 
problem starts, the rem aining price adjustm ents constitute an optim al policy with respect to 
th e  subproblcm starting  a t the payoff resulting from the initial price. Here, the  optim ality of 
th e  remaining price adjustm ents in the fu tu re  arc subsumed in the  E[dV(W)]/dt, so only the 
imm ediate control rem ains to  be chosen optimally.

Since expression (2.10) is a linear differential equation, its solution can be expressed as the 
sum  of two parts: the  general solution for th e  homogeneous equation, th a t is, om itting the  flow

12This simply says that decisions on adjusting prices may only depend on the parameters and on the past 
history of {tVj*}. not on its future realizations. As (B ji}  follows a Brownian motion which is a Markov process 
in levels, decisions can in fact be based only on current observations.

13See Dixit and Pyndick (1994) for a comprehensive study of decisions under uncertainty.
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payoff f( \V ). and any particu lar solution for th e  whole equation. Trying a solution of the ty p e  
IV^ for the homogeneous p a rt of (2.10). substitu tion  yields

= (2.12)

Two economically natural assum ptions are needed to  locate th e  roots of this equation: t  > 0 
ensures convergence of the  expected present value of a constant flow, and > p guarantees 
the  convergence of the expected present value of IV itself. Therefore. y(0) = - r  < 0 and  
0 (1 ) =  -[6 +  p) <  0. Since t>"(£) =  2 > 0, one root must bo greater than  1 (call it ¿3). and  
the other must be less th an  zero (call it —o). Thus. t>(£) is positive when £ is in the interval 
( —o./3). and negative outside, so convergence requires th a t £ lie on this interval (see Dixit 
[1993b]). Hence, equation (2.10) has a general solution of the form

V (H ') =  +  B -A n w 3 + -  £ .  (2 .13)
c +  p c

where B\(P) and B?(P) are the  constants of in tegration to be determ ined from the boundary 
conditions. To interpret (2.13), note th a t the  last two term s of the r.h .s. arc

i '( H ')  =  ¿'Qnexp-8' / ( I V j ' j  d t  = ^  -  j .  (2.14)

where F(W) denotes the  expected discounted value of the flow rew ards when no price regulation 
is executed. Thus, when the exporter's currency appreciates, p > 0. (depreciates, p < 0). th e  
current flow payoff would tem porarily decrease (increase). Therefore, the  first two term s of th e  
r.h .s. of (2.13) must represent the additional value of the option to  increase, B\[ P)\V~a. o r 
decrease. B2{P)W li. the price.14

lo  determine the two param eters B\{P) and B-AP)* the two regimes (price ac tion /p ricc  
inaction) must be linked, and the optim al transitions from one to  the o ther, considered. Let IV,- 
(IV j) be the lower (upper) trigger implicit price. a t which is optim al to  increase (decrease) th e  
nominal price, dP > 0 {dP < 0), such th a t nom inal price inaction is optim al as long as IV is 
above (under) IV, (Wj). From the Bellman equation, IV, and IVj m ust satify a pair of conditions 
for the  optimal price exercise: the  value-matching conditions

V (IV ,)=  V(WR), (2.15)

and

V{\Vd)= V [W R). (2.16)

and the high-order contact or smooth-pasting condition

V JW i)=  V J H 'u )  =  Vur(H'rf) =  0. (2.17)

14 To get a better idea of the factors that affect the vaJue of the option to postpone a price adjustment, note that, 
although the postponement of a price change gives up the period’s revenue, it saves the costs associated with tha t 
decision. What is even more im portant, waiting between price decisions allows a separate optimization in each of 
the contingencies of a exchange rate rise and fall, whereas immediate and instantaneous price adjustments must 
be based on only the average of the two exchange rate fluctuations. This ability to tailor action to contingency 
gives value to the extra freedom of waiting. In technical terms, (see Dixit and Pyndick [1991]). this corresponds 
to the maximum of a convex function so, by Jensen’s Inequality, the average of the separate maxima is greater 
than the maximum of the corresponding averages.

m m
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where H'/* denotes the  implicit price after a  price adjustm ent has been exercised, henceforth.
the reset implicit price.

Recapitulating, the  stochastic optim al control problem consists of maximizing the value of 
the  firm (2.7) subject to  the the value-matching [(2.15) and (2.16)] and the smooth-pasting 
conditions (2.17). which contain five equations that determine the  optimal values of the  three 
control param eters, { IV(, Wr . Wj } and the  tw o constants. Bi{P) and B2{P). of the  homogeneous 
part of the solution of the value function. Hence, the model endogenizes the sluggish responses 
of prices to exchange ra te  fluctuations. The existence of this optim al policy has been proved by. 
among others, Constantinides (1976), Constantinides and Richard (1978). and Dixit (1993a.b).

Therefore, a t the critical points of the problem, the value of the  firm I'(IV ) can be w ritten 
out in terms of the functional form of the general solution (2.13):

V(\V: ) =  B , (P )W -°  + F(W,). (2.18)

l'(lVfi) = B ^ B ) W ^  +  B2(P)W% + n w R), (2.19)

V'(H'i) =  B 2( P ) W f  +F(W<). (2.20)

Firstly, observe th a t  a t the trigger point IV, (H'd), as IV decreases (increases), the value of 
increasing (decreasing) the  nominal price dom inates the value of th e  opposite price adjustm ent, 

such that Bi{P)\Yj ( ii j(^ )M ',“ a ) is negligible. Secondly, a t the common reset point U '/j. both 
price options arc. a priori, valuable. However, if the IV process has. for instance, a strong 
negative trend and rarely goes to  levels where the option to  decrease is exercised, then  the 
B2{P) 1V/ term  in (2.19) should be ignored. Finally, but not less im portan t, note tha t when a 
price adjustment is exercised. V(IV,) and V'(Hrf) are known by th e  exporter, but V'(Uh ). the 
term ination payoff, is based on an expectation. T h e re fo re , d e s p ite  th e  a b se n c e  o f  c o s ts jo f  
a d ju s tm e n t ,  b o th  t h e  d e g re e  o f  r isk  a v e rs io n  o f  t h e  e x p o r te r  an d  th e  e v o lu tio n  o f  
in fo rm a tio n  r e p r e s e n te d  b y  th e  m o tio n  IV u n til t h e  p r ic e  is  ch a n g ed , a r e  su ffic ien t 
t o  c h a ra c te r iz e  a  n o n - in s ta n ta n e o u s  p r ic e  re sp o n se .

Replacing (2.18)-(2.20) in (2.1o)-(2.17) and arranging term s, the  optimality conditions can 
be written in m atrix form , such th a t  the value-matching conditions appear as

(  I f -  -  H '-“ W'l \  (  i/,(/>) \  _  (  t \W i)  -  \

V - H 'r ° » 'ƒ  -  H r  )  V )  V P W n )  -  W i )  )

and the smooth-petsting conditions become

(2.21)

'  —  o  —  1

a w £ - '  \  / B t i n  \  (  F j w i ) -  K i W n )  \
W t '  -  Hr' 1) )  l  M ? )  )  V )

(2.22)
and

-ofl,</')lV^“- 1 + 3 B A I ')W r " 1 + *'«.( U'r ) = 0. (2.23)

Solving for B\{P)  and B2 [P), a nonlinear system  can be obtained to  yield {IV,, Wr , Wrf}.

Owing to the complexity of the analytical solutions derived from the system (2.21)-(2.23),
this may be numerically approached, as the literature normally proposes (see, for example, Dixit
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[1989a.b], Delgado [1991], Dixit and Pindvek [1994]). to get an intuitive idea of the properties 
of the results.13

The model highlights some fundamental transmission mechanisms for the two components 
of the exchange rate to the nominal export prices, and shows that when this rate is assumed 
to follow a particular stochastic structure as the Brownian motion, w aiting  to  see if th ese  
fluctuations consolidate becomes a  valuable action. While a preliminary characterization 
of the problem in static terms* 16 only proves how trend and volatility interact when firms pass
through exchange rates into prices and, depending on their risk aversion and market structure, 
what is the margin between marginal revenue and costs, the dynamic programming used here 
adds an intertemporal dimension to the optimal pricing response, which changes this simple 
rule. To see this, observe that now, w hen a p rice  is ad ju sted , it should  be set to  th a t for 
which the  expected p resen t discounted value of the d ifference between opera ting  
m arginal revenue and cost over th e  period  un til the  p rice is new ly changed equals 
th e  marginal cost derived  from a rev e rsa l of th e  stochastic conditions addressed  
for the  exchange ra te . As shown, this idea is behind the decomposition formally stated in 
the Bellman’s Principle of Optimality in (2.10), which stated that the price chosen at a time 1 . 
maximized both the inmediate payoff flow f ( W )  and the future uncertain payoffs E[dV { W )]/dt . 
where the remaining price adjustments were subsumed in this value. Next, let us take a step 
further by assuming that price decisions are costly.

2 .4  M u lti-m a rk e t M o n o p o ly  P ric in g  under Stochastic Exchange  

R ate  Changes w ith  Cost o f A d ju s tm e n t.

2.4.1 Kinked C osts o f  P rice A d ju stm en t and Price In ertia

The literature on the cost of price adjustments is large (see, for instance. Barro [1972], Sheshinski 
and Weiss [1977], [1979], [1983]. Kotcmbcrg [1982a.b], Akcrlof and Ycllcn [1985a.b], Mankiw 
[1985]. Caplin and Spulber [1987], Cooper and John [1988]) and mainly stresses the following 
facts:

1. Apart from the discussion as to whether or not costs of adjustment are observable (see 
Carlton [1986], Slade [1991], Blinder [1993])17 or binding (sec Tommasi [1993]). if they 
exist, they are basically believed to take two forms (sec Cccchctti [1986]):

• A dm inistra tive: the cost of determining and implementing the new price (both the 
new price sheets, which have to bo constructed and the pure fact of the ‘‘revision of 
a price", even if the price is not finally adjusted, are “resources and time-consuming’’

lbThis exercise will be performed in the next section of this chapter.
16See Mann ( 1987).
17 A study by Slade ( 1991 ) on the pricing of crackers by grocers in Vancouver, provides some estimates of the 

implied magnitude of the costs of price adjustment. She found that the expected cost of adjustment constituted 
i  percent of weekly sales, a figure which is quite large, and which could be subject to errors. However. Slade’s 
(199l)’s major contribution is that these costs can be estimated with a well-specified model.
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activities for the firm). These costs arc generally believed to take the form of a 
lump-sum.

• Inform ational: the cost imposed on the firm's customers, and associated with a 
possible loss of sales to competitors and an unfavourable reaction by consumers, 
such that it could be suggested that certain adjustment costs can be endogenous to a 
concrete market scenario: For example, it can be concluded that the more competitive 
the market, the less expensive it is to change a price. Furthermore, price information 
must be conveyed to buyers, and this may cause distrust in the sellers if prices change 
often; and if prices change frequently, search costs increase. These costs are assumed 
to be proportional to the size of the price adjustment.

2. Some sort of asym m etry  betw een costs derived from  upw ard  and downward price 
m ovem ents exists: prices normally prove to be more rigid in the second direction, so this 
asymmetric behaviour has important consequences for export price adjustment, and could 
be associated with pass-through asymmetries between exchange rate appreciations and 
depreciations, as is shown later.

3. Given these costs of adjustment, since firms live in an inflationary environment with real 
adjustment costs, their pricing policies can be characterized basically by the frequency 
and the size of price changes. The way in which these two magnitudes are combined is 
still an open question.18

/From the articles mentioned above, Shcshinski and Weiss (1977) possibly constitute the 
first attempt to formalize the effects of costs of adjustment into pricing. Despite their model 
was built for a closed-economy case where the motion of profits was governed by the inflation, 
their findings pointed out that the existence of costs of price adjustment were sufficient to 
yield a pricing policy characterized by discrete changes. Thus, th e  price inertia  d e tec ted  
w hen exchange ra te  changes w ere uncerta in  studied in th e  last section, would be 
reinforced by assum ing costly price ad justm en ts. N ote  th a t  th is  separation is crucial 
to  understand  p roperly  the  source o f price rigidity.

In this respect, recall that some studies (Dixit [1989a,b], Delgado [1991]) do not stress this 
distinction, and create the false belief that a policy characterized by discrete actions results 
basically from both uncertainty on the state variable and costs of adjustment. In reality, this 
policy may be obtained by each factor independently.

2 .4 .2  The M odel

Based on Scarf's (1959) seminal article on the optimality of (s,S) policies in the dynamic in
ventory problem, a series of seminal papers by Shcshinski and Weiss (1977, 1983, 1992) have

i8Rotemberg (1982a) suggests that customers prefer stable price paths with small adjustments to those with 
large infrequent jumps which would imply that exchange rate changes are pass-through into prices in the short- 
run. A counter-argument by Okun (1981) says that the cost of changing a nominal price may be an increasing 
function of the frequency with which the price is adjusted, and matches better with reality. Nevertheless, whether 
or not costs are invariant to the size or frequency of price variation and whether or not the longer the period a 
price remains unchanged, the larger the price adjustment will be, are still empirical questions.
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analyzed the effects of adjustment costs on firms' pricing policies. Their main finding points out 
that these costs, in a inflationary environment, yield a pricing policy characterized by impulse 
controls or discrete price changes, and some predetermined bounds within which the real price 
(index or reference variable and equivalent to W  in our model), which depends on inflation 
(state variable, or Sjt in our model), fluctuates without exercising any nominal price control. 
Comparative statics showed the existence of a relationship between changes in inflation and the 
size and frequency of price changes which were endogenously determined by the model, fu r 
thermore. in spite of their first exercise being purely deterministic, they proved later that the 
conclusions obtained were robust for the case of a stochastic motion of the reference variable.

Inspired by these explanations, this section develops a model similar to those proposed by 
Sheshinski and Weiss, but with three differences: first, being IV the state variable, the model 
allows for upward and downward price controls;19 second, the particular choice of stochastic 
process, i.c. a Brownian motion; and third, the type of adjustment costs.20

Following from the frictionless formulation set up in Section 2.3 for only one destination market, 
let price controls have an associated cost, which is assumed to take two forms, and be different 
depending on whether they are associated with price increases or decreases. Following Dixit 
(1993a), these can be written as follows:

Ai ^ o i  + b d W j-W i)  dP>  0
A d = ad + b d ( W d - W D )  d P <  0 1 ]

where

• di(ad): lump-sum component which implies a range of inaction and sudden jumps when 
the extremes of this range are reached;

• bi(bd): linear components of the adjustment costs for a price increase (decrease), which 
indicate that controls aim at points where the marginal benefits of further change fall 
to the level of their marginal costs. Therefore, upward and downward controls do not 
necessarily have a common reset point, so there is not a unique reset implicit price. Wr , 
but rather two, depending on the trigger point reached. Thus, we can distinguish between 
the /ower, IV/, and upper, W p , reset implicit prices. with IV/ ^  W'd . and;

• (fV/ -  IV,) and (Wd — IV/j): size of the respective control over W.  when exercised.

Indeed, if it is assumed that the return points IV/(IVd ) are the industry equilibrium prices, 
while IV evolves without exercising any control, customers may penalize the exporter by with
drawing their patronage at a rate proportional to the distance ( IV/ — IV, ) or ( IV̂  -  !V/>), which 
ultimately implies that exchange rate pass-through in the short-run is also costly.

By pursuing a policy #  such as the one described in Section 2,3, the objective of the exporter 
cannot be simply characterized by the maximization of the expected discounted value of the flow

19Sheshinski et al. (1981) also studied both controls for the case of a deflation.
20Sheshinski and Weiss (1983) study Two-State Markow Chains and Renewal Processes as special cases of 

stochastic processes, and lump-sum costs.
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payoff function f ( W ) ,  as was shown above. Now. the maximand. starting at a 1V'J( G ( M't. H\f). 
is written as follows:

» « * {  Ju cxP "if { Y j f ( p3usit)dt ~ > OM.- -  IjidPjt < 0)Arf]^|

where I j  is a latent or dummy variable defined as follows

1 if Pjt+ltPjt
0 lfPjt+i = Pjt

(2.25)

(2.26)

Now, the behaviour of the firm when the price is changed would be slightly different from 
that described in the conditions (2.15)-{2.17). For the case of a price increase, (dP > 0 ) .  the 
existence of costs of adjustment implies that the value-matching condition becomes,

V(VV,)= V i W r f - A i ,  (2.27)

which states that the value of the function after an increase in the nominal price must be greater 
than the value of the function before by an amount equal to the costs of increasing the price 
or, in other words, that the value of the option to increase a price must bo equal to the value 
of the asset being acquired when the price is adjusted minus the cost of exercising that option: 
and the smooth-pasting condition

V uW ) = t'u,(lV/) = 6„ (2.28)

which says that the slope of the value function before a nominal price is increased should be equal 
to the slope after the change, and that this marginal benefit should be equal to the marginal 
cost of increasing the price. Equivalently for a price decrease, {dP < 0),

V(Wd)= V{\\'D) - A 4 (2.29)

and
V»{Wi) = V J W D) = - b H. (2.30)

Proceeding as in the last section, at the critical points of the model, the value function of the 
firm, V'(IV), can be written in terms of the functional form of the general solution (2.13):

F ( ir t ) = JS1(P)H 7° + F(tFi ). (2.31)

V [ W , ) = B i {P)\Yf° + BAP)W f + n W i h  (2.32)

V'(H'd) = Bx ( n W 5 °  +  B A F W l  +  f(iV D). (2.33)

V'(M'i) = B ^ n W 'l  + n \V t ) .  (2.34)

As in the former case, substituting and arranging terms, the optimality conditions can bo re
written in matrix form. Thus, the value-matching conditions are

(  W7“ -  Wr° WI \  (  B,{B) \  (  iv ,) -  n w , )  + a. -  MU', -  W'l) \
V -H '5 °  W$ -  H'd }  V B2(P) J y n  WD) -  F( Wd) - aj + M  WD -  Wd) )

(2.35)
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a n d  t h e  smooth-pasting c o n d i t i o n s  b e c o m e

a n d

— -  iv f “- 1) 

o H fl“ 1

3W f- '  \  (  Bt(P) \  _  (  IV»

m ’t 1 -  " f l '1) ) V B*{P> ) v f^ wd)-  tuwd)

0 \  (  B1( P ) \  _ (  -F„(W;) + bi \
3W3d-' )  \  B2(P) ) ~ \  - b d J '

(2.36)

(2.37)

T h e r e f o r e ,  s o l v i n g  f o r  Bi(P)  a n d  B2 (P). a  n o n l i n e a r  s v s t e m  c a n  b e  o b t a i n e d  t o  v i c l d  { i f ,  i f ;
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2 .4 .3  O ptim al R ese t S trategy

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

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

s i z e  o f  t h e i r  p r i c e  r e s p o n s e s  w i t h  t h o s e  o f  a  f r i c t i o n l e s s  s i t u a t i o n .  T o  s e c  t h i s ,  d e f i n e

U(Wi) =  V(Wi) -  V[W,) = F(W i)-  / ’ ( W i) +  B?{P)\\’i ( 2 . 3 8 )

a n d  1

t ' ( H ' r f )  = V(Wd) -  V(WD) =  F{Wd) -  F(WD) -  ( 2 . 3 9 )

a n d  n o t e  t h a t  U ( Y V )  s a t i s f i e s

-ltWUw(W)  +  +  (QW - C ) -  UHW)  =  0 .  ( 2 . 4 0 )

T h e r e f o r e ,  t h e  value-matching a n d  t h e  smooth-pasting c o n d i t i o n s  c a n  b e  w r i t t e n  i n  t e r m s  o f  

U(W)  a s

V(Wi) =  - A t, V{Wd) =  Ad a n d  Uw(W)  =  Vw{Wd) =  -bd. ( 2 . 4 1 )

¿ F r o m  ( 2 . 3 1 )  a n d  ( 2 . 3 4 ) .  i t  i s  p o s s i b l e  t o  c o n s t r u c t  t h e  s h a p e  o f  V{W), a s  s h o w n  i n  F i g u r e  

2 . 1 .  I f  t h e  f l o w  p a y o f f  f u n c t i o n  f(W )  i s  c o n c a v e  a n d  w e l l - b e h a v e d ,  a s  t h e  m a x i m i z a t i o n  p r o b l e m  

r e q u i r e s ,  t h e n  V{W)  i n h e r i t s  t h i s  c o n c a v i t y .  O v e r  t h e  r a n g e  ( I V , ,  Wd ) ,  t h e  f u n c t i o n  U( W) c a n  b e  

i n t e r p r e t e d  a s  t h e  e x p o r t e r ' s  i n c r e m e n t a l  v a l u e  f r o m  a d j u s t i n g  a  p r i c e .  F u r t h e r m o r e ,  s i n c e  t h e  

o p t i m a l  c o n t r o l  s h o u l d  d o  b e t t e r  t h a n  i f  n o  c o n t r o l  w e r e  e x e r c i s e d ,  t h e  p a r a m e t e r s  Bi{P)  a n d  

B2 (P)  m u s t  b e  p o s i t i v e .  O b s e r v e  t h a t  W~a a n d  ! V a  a r c  b o t h  c o n v e x ,  s o  w h e n  W —  t h a t  i s ,  

I V  d e c r e a s e s ,  t h e  v a l u e  o f  t h e  o p t i o n  t o  i n c r e a s e  t h e  n o m i n a l  p r i c e  m u s t  g r o w ,  a n d  Bi(P)W~tt 
d o m i n a t e s  B-i{P)W3  i n  ( 2 . 1 3 ) ;  a n d  s i m i l a r l y ,  w h e n  I V  —  I V d ,  t h e  v a l u e  o f  t h e  o p t i o n  t o  d e c r e a s e  

t h e  n o m i n a l  p r i c e s  r i s e s ,  a n d  Bi(P)W?  d o m i n a t e s  Bi{P)\V~a. I n  t h i s  c a s e ,  t h e  t e r m  F{W)  i s  

r e l a t i v e l y  m o r e  i m p o r t a n t  f o r  t h e  m i d d l e  v a l u e s  o f  t h e  i m p l i c i t  p r i c e  I V .  C o n s e q u e n t l y ,  f o r  t h i s
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F i g u r e  2 . 2 :  V F d O F / j )  a n d  I F , ( I F / )  w h e n  t h e  v a r i a n c e  o f  t h e  e x c h a n g e  r a t e  ( < r )  i n c r e a s e s  f r o m  0  

t o  O . l o .

s i m - s i g m a

c o n f i g u r a t i o n .  ( ' ( V F )  m u s t  b o  c o n c a v e  a t  V F ,  a n d  c o n v e x  a t  W4 . U s i n g  t h i s  a r g u m e n t  i n  ( 2 . 1 1 )

y i e l d s

QWj > C  +  (i  +  n)Ai ( 2 . 4 2 )

a n d

QW’i  <  C -  ( 6  +  n)Ad. ( 2 . 4 3 )

T h o s e  t w o  e x p r e s s i o n s  s h o w  t h a t  b o t h  u n c e r t a i n t y  a n d  c o s t s  o f  a d j u s t m e n t  c r e a t e  a  r a n g e  o f  

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

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

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

I F .  T h e r e f o r e ,  a t  t h e s e  t r i g g e r  p o i n t s ,  t h e  n o m i n a l  p r i c e  r e s p o n s e  w o u l d  r e s e t  I F  t o  

a  l e v e l  t h a t ,  a d d i t i o n a l l y  t o  t h e  f a c t o r s  a d d r e s s e d  i n  ( 2 . 3 ) ,  t a k e s  i n t o  c o n s i d e r a t i o n  

t h e  e x p e c t a t i o n  o f  t h e  c o n s e q u e n c e s  o f  f u t u r e  a c t i o n s .

G i v e n  t w o  e x t r e m e  p r i c i n g  p o l i c i e s ,  o n e  d e t e r m i n e d  f o r  i n s t a n t a n e o u s  p r i c e  a d j u s t m e n t s  

a n d  t h e  o t h e r  c h a r a c t e r i z e d  f o r  n o - p r i c e  a d j u s t m e n t  a t  a l l ,  i t  i s  p o s s i b l e  t o  w r i t e  t h e  f o l l o w i n g

s t a t e m e n t :

P r o p o s i t i o n  2  Provided W follows (2.3), let l / A i ( l V )  denote the value function by integrating 
fj. 1): r-f(ll'). the value function when exchange rate changes are stochastic but price adjust
ments are costless: V ' C ( V F ) .  the value function under stochastic exchange rate changes and costly 
price adjustments: and V ' m ( V F ) ,  when no price adjustment is exercised, so the process conti
nues according to its given probabilistic law of the motion, and it is obtained by integrating 
(2.7) for P constant, if b > p, the pricing policies for V^(W) and VC{W) exist, such that 
V ' m ( V F )  <  l ' f ( l F )  <  V ' f ( l F )  <  V ' A i ( V F ) ,  because adding uncertainty and adjustment costs can
not increase the value of the program, so the integral will be finite. Furthermore, these values 
are unique if F{\V) is concave.
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F i g u r e  2 . 3 :  Wd{ Wd) a n d  I F , ( I F / )  w h e n  t h e  l i n e a r  c o m p o n e n t  o f  c o s t  o f  p r i c e  i n c r e a s e  ( 6 t )  g r o w s  

f r o m  0  t o  O . l o .

s i m - b i

2.5 Numerical Results

G i v e n  t h a t  i t  w a s  n o t  p o s s i b l e  t o  o b t a i n  c l o s e d - f o r m  s o l u t i o n s  f o r  I F * ,  I F / .  I F / ) ,  V F ^ .  a n d  o w i n g  t o  

t h e  c o m p l e x i t y  o f  t h e  e x p r e s s i o n s  o b t a i n e d  f r o m  ( 2 . 3 5 ) - ( 2 . 3 7 ) .  a  n u m e r i c a l  s o l u t i o n  w a s  n e c e s s a r y  

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

S i n c e  D i x i t  ( 1 9 8 9 a , b ) ,  D e l g a d o  ( 1 9 9 1 )  a n d  D i x i t  a n d  P y n d i c k  ( 1 9 9 4 )  s h o w  t h a t ,  f o r  t h i s  t y p o  

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

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

s e c o n d l y ,  t o  p r e v e n t  a b n o r m a l  o u t c o m e s .

A s  s t a r t i n g  c o n d i t i o n s ,  a n  a p p r e c i a t i o n  o f  t h e  e x p o r t e r ' s  c u r r e n c y  w i t h  l o w  v a r i a n c e ,  s m a l l  

c o s t s  o f  a d j u s t m e n t ,  a n d  a  c o m p e t i t i v e  e n v i r o n m e n t  w e r e  a s s u m e d .  F u r t h e r m o r e ,  t h e  d e m a n d  

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

s p e c i f i e d  i n  t h e  b o x  b e l o w :

/ / = 0 . 0 5  £ r = 0 . 1  ¿ = 0 . 1  a , = 3  6 , = 0 . 0 3  ad = 1  6 r f = 0 . 0 1  a = 1 0 0  , d = 1 . 3  —  5 = 3 0

F o l l o w i n g  R o s e ' s  ( 1 9 9 2 )  u s e  o f  Mathematica p a c k a g e s  f o r  b o u n d e d  s t o c h a s t i c  p r o c e s s e s ,  t h i s  

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

t r i g g e r  a n d  r e s e t  p r i c e s ,  a n d  t h e  t i m i n g  b e t w e e n  p r i c e  c h a n g e s ,  a s  s h o w n  i n  t h e  l a s t  s e c t i o n :  

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

a d j u s t m e n t .  ai(ad) a n d  M 6 r f ) ,  a n d  t h e  e l a s t i c i t y  o f  t h e  m a r k u p  w i t h  r e s p e c t  t o  e x c h a n g e  r a t e  

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

f o r  t h e s e  f a c t o r s  a f f e c t e d  t h e  g a p  b e t w e e n  I F , -  a n d  I F j ,  a n d ,  c o n s e q u e n t l y ,  t h e  n o m i n a l  p r i c e  

s t i c k i n e s s .
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F i g u r e  2 . 4 :  I V < *  a n d  I V ,  w h e n  t h e  l u m p - s u m  c o m p o n e n t  o f  t h e  c o s t  o f  p r i c e  i n c r e a s e  ( a t )  g r o w s  

f r o m  1 0  t o  1 5 .

s im - a i

2.5 .1  S toch astic  D istr ib u tion  of E xchange R ates

A s  s h o w n  i n  e q u a t i o n  ( 2 . 6 ) ,  w h e n  t h e  e x c h a n g e  r a t e  v o l a t i l i t y  i n c r e a s e d ,  t h e  e x c h a n g e  r a t e  p r o 

c e s s  b e c a m e  m o r e  u n c e r t a i n  a n d  t h e  e x p e c t e d  e x c h a n g e  r a t e  p a s s - t h r o u g h  d e c r e a s e d .  T h e r e f o r e ,  

t h e  w a y  i n  w h i c h  t h e  t r i g g e r  ( I V , ,  I V j )  a n d  t h e  r e s e t  { I V / ,  I V / ? )  p o i n t s  b e h a v e  i n  t h e  e v e n t  o f  a n  

i n c r e a s e  i n  t h e  v o l a t i l i t y  o f  t h e  e x c h a n g e  r a t e  ( o r  t h e  i m p l i c i t  p r i c e ) ,  f r o m  z e r o  t o  0 . 1 5  ( w h i c h  

i m p l i e d  a  s t a n d a r d  d e v i a t i o n  o f  3 8 %  a  y e a r )  w a s  s t u d i e d  f i r s t .  B o l d  l i n e s  i n  F i g u r e  2 . 2  s h o w  t h e  

e v o l u t i o n  o f  t h e  I V ,  a n d  I V j ,  w h i l e  t h e  t h i n  o n e s  d e p i c t  t h e  c o r r e s p o n d i n g  v a l u e s  o f  Wj a n d  \Y&. 
T r i g g e r  a n d  r e s e t  f u n c t i o n s  w e r e  n o r m a l i z e d  t o  z e r o  t o  e a s e  t h e  e x p o s i t i o n  o f  t h e  r e s u l t s .  S o m e  

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

1 .  A s  e x c h a n g e  r a t e  v o l a t i l i t y  g r o w s ,  t h e  e x p e c t e d  r a t e  o f  g r o w t h  o f  t h e  p r o c e s s  d e c r e a s e s ,  

s i n c e  Sjt w a s  d i s t r i b u t e d  w i t h  m e a n  - S j o + l p — 1 / 2 < t 2 ) < .  C o n s e q u e n t l y ,  both t r i g g e r  f u n c t i o n s  

i n c r e a s e ,  w h i c h  c o i n c i d e s  w i t h  t h e  p r e d i c t i o n s  o f  M a n n  ( 1 9 8 7 ) .

2 .  T h i s  i n c r e m e n t  i s  n o t  u n i f o r m .  S i n c e  a n  i n c r e a s i n g  o softens t h e  e x c h a n g e  r a t e  t r e n d ,  t h e  

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

o p p o s i t e  b o u n d a r y ,  y i e l d i n g  s o m e  s o r t  o f  a s y m m e t r y  b e t w e e n  p r i c e  a d j u s t m e n t s  o f  d i f f e r e n t  

s i g n s .

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

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

r a n g e  o f  i n a c t i o n .  4

4 .  F i n a l l y ,  w h e n  o i s  z e r o ,  t h e r e  i s  s t i l l  a  d i s t a n c e  b e t w e e n  I V , *  a n d  I V j ,  w h i c h  s h o w s  t h a t  t h e  

c o s t s  o f  a d j u s t m e n t  p r e v e n t  i n s t a n t a n e o u s  p r i c e  c h a n g e s .
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F i g u r e  2 . 5 :  W j ( H ' c )  a n d  I V , ( 1 V / )  w h e n  t h e  e l a s t i c i t y  o f  d e m a n d  g r o w s  f r o m  4  t o  3 0 .

B i m - e p s i l o n

e p s i l o n

2.5.2 Costs of A djustm ent

A s  c o u l d  b e  e x p e c t e d ,  i n c r e a s e s  i n  both c o m p o n e n t s  o f  t h e  c o s t s  o f  a d j u s t m e n t  w i d e n  t h e  r a n g e  o f  

p r i c e  i n a c t i o n  i n  F i g u r e s  2 . 3  a n d  2 . 4  ( s i m i l a r  r e s u l t s  c a n  b e  f o u n d  i n  D i x i t  [ 1 9 8 9 a . b ] ,  B e r t o l a  a n d  

C a b a l l e r o  [ 1 9 9 0 ]  a n d  D e l g a d o  [ 1 9 9 1 ] ) .  T h e s e  g r a p h s  p r e s e n t  t h e  p a r t i c u l a r  c a s e  w h e r e  t h e  l i n e a r  

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

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

o f  4% g i v e n  b y  S l a d e  ( 1 9 9 1 ) 2 1  22,  t h e  e x e r c i s e  t e s t e d  w h e t h e r  s m a l l  c o s t s  w o u l d  p r o d u c e  e n o u g h  

p r i c e  r i g i d i t y .  M o r e  p r e c i s e l y ,  f o r  t h e  f i g u r e  p o i n t e d  o u t  b y  S l a d e  ( 1 9 9 1 ) .  i t  w a s  f o u n d  t h a t  I V  

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

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

t h e  p r i c e  s t i c k i n e s s .

F u r t h e r m o r e ,  t h i s  e x p e r i m e n t  a g a i n  d e t e c t e d  a n  a s y m m e t r y ,  s i n c e  a n  i n c r e a s e  i n  6 ,  a f f e c t e d  

I V ,  m o r e  t h a n  YVj. w h i c h  i s  t h e  t y p e  o f  p h e n o m e n o n  r e p o r t e d  b y  B e n t o l i l a  a n d  B e r t o l a  ( 1 9 9 0  ) a a .  

T h i s  f i n d i n g  m a k e s  s e n s e  b e c a u s e ,  g i v e n  t h e  d y n a m i c  s e t t i n g  o f  t h e  e x p e r i m e n t ,  w h e n  a  p r i c e  

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

s u c c e s s i v e  p r i c e  d e c r e a s e s .

F i n a l l y .  F i g u r e  2 . 4  s h o w ' s  t h a t  a n  i n c r e a s e  i n  a ,  s h i f t s  t h e  ( I V , .  W'i) b o u n d a r i e s  o u t w ' a r d s  

( b r o k e n  l i n e  i n  F i g u r e  2 . 4 ) ,  f o r  6 ,  i n c r e a s i n g  f r o m  0  t o  0 . 0 5 ,  s u c h  t h a t  t h i s  i n c r e a s e s  t h e  d i f f e r e n c e  

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

2.5.3 M arkup E lasticity

F o l l o w i n g  K n o t  t e r  ( 1 9 8 9 . 1 9 9 3 ) .  t h e  w a y  i n  w h i c h  t h e  r a n g e  o f  p r i c e  i n a c t i o n  v a r i e d  a s  t h e  e l a s t i 

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

21 See footnoie No. IT.
22These authors argue that when firing costs decrease, this would not necessarily affect the hiring decisions of 

firms.
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F i g u r e  2 . 6 :  U  r f  a n d  1 1 ' ,  f o r  s i m u l t a n e o u s  c h a n g e s  i n  t h e  l i n e a r  c o m p o n e n t  o f  t h e  c o s t  o f  p r i c e  

i n c r e a s e  a n d  e l a s t i c i t y  o f  d e m a n d .

5  =  3 0 .  w h i c h  i m p l i e d  a  m a r k u p  o v e r  m a r g i n a l  c o s t s  o f  3 . 4 % .  T h e r e f o r e ,  b y  l e t t i n g  r  b e c o m e  4 .  

w h i c h  i m p l i e d  t h a t  f i r m s ’  m a r k u p  r o s e  t o  3 3 % ,  a l l o w e d  u s  t o  s e c  w h e t h e r  o r  n o t  d i f f e r e n t  m a r k e t  

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

b y  e x p o r t e r s .

F i g u r e s  2 . 5  a n d  2 . 6  p r o v i d e  e n o u g h  e v i d e n c e  t h a t  t h e  e l a s t i c i t y  o f  d e m a n d  m a y  p l a y  a  r o l e  i n  

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

p r i c e  a d  j u s t m e n t s .  F i g u r e  2 . 6  s h o w s  t h e  j o i n t  e f f e c t  o f  d i f f e r e n t  r a n g e s  o f  c o s t s  o f  a d  j u s t m e n t  a n d  

e l a s t i c i t y  o f  d e m a n d ,  s e t t i n g  t h e  p r i c e  inaction z o n e  n e a r  t o  3 0 %  o f  t h e  v a l u e  o f  t h e  e x c h a n g e  

r a t e .

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

a d j u s t m e n t ,  m a r k e t  s t r u c t u r e  ( a n d  u l t i m a t e l y  w h o s o  e l a s t i c i t y  w i t h  r e s p e c t  t o  e x c h a n g e  r a t e  

c h a n g e s )  a l s o  a p p e a r e d  t o  b e  a  m a j o r  f a c t o r  i n  e x p l a i n i n g  i n f r e q u e n t  p r i c e  a d j u s t m e n t s .  T h i s  

f i n d i n g  i s  v e r y  i m p o r t a n t  b e c a u s e ,  w h e n  t h e  e x i s t e n c e  o f  c o s t s  o f  p r i c e  a d j u s t m e n t  c a n n o t  b e  

p r o v e d  a n d  m e a s u r e d  e m p i r i c a l l y ,  o r  t h e i r  e x i s t e n c e  i s  s i m p l y  c r i t i c i s e d  ( a s  a l r e a d y  s h o w n ) ,  i t  

a L l o w s  u s  t o  e x p l a i n  p r i c e  r i g i d i t y  s i m p l y  b a s e d  o n  d e m a n d  a n d  m a r k e t  c h a r a c t e r i s t i c s .

N o n e t h e l e s s ,  w h a t  t h i s  s e c t i o n  c l e a r l y  s h o w s  i s  t h a t  waiting h a s  a  v a l u e  t o  t h e  e x p o r t e r ,  a n d  

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

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

2.6 Further D evelopm ents and Conclusions

B o t h  s p e c i f i c a t i o n s  i n  S e c t i o n s  2 . 3  o r  2 . 4 . 2  d e v e l o p e d  a  s i m p l i f i e d  a n a l y s i s  f o r  o n l y  o n e  f o r e i g n  

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

w e e n  p r i c e  s e t t i n g  i n  d i f f e r e n t  m a r k e t s ,  s u c h  a s  t h e  e x a m p l e  o f  t h e  n e w s s t a n d  p r i c e s  o f  m a g a z i n e s  

r e q u i r e s .  A s  w i l l  b e  s h o w n  i n  C h a p t e r  4 ,  multimarket p u b l i s h e r s  i n c r e a s e  t h e i r  d e g r e e  o f  p r i c e  

s y n c h r o n i z a t i o n  a c r o s s  m a r k e t s  d u r i n g  t h e  1 9 8 0 s ,  w h i c h  s p u r r e d  t h e  i n t e r e s t  f o r  i n v e s t i g a t i n g
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t h e  c a u s e s  t h a t  r e c o m m e n d  s i m u l t a n e o u s  p r i c e  a d j u s t m e n t ,  a n d  p r e v e n t  s t a g g e r e d  s t r a t e g i e s .  T o  

t h i s  c o n c e r n .  S h e s h i n s k i  a n d  W e i s s  ( 1 9 9 2 )  h a v e  s t u d i e d  t h e  s i m i l a r  p r o b l e m  o f  a  multiproduct 
p r o d u c e r ,  s u c h  t h a t  i t  w o u l d  b e  p o s s i b l e  t o  d i s t i n g u i s h  b e t w e e n  t w o  f o r m s  o f  a d j u s t m e n t  c o s t s  

t h a t  l e a d  t o  d i f f e r e n t  p r i c e  t i m i n g :

1 .  M e n u  c o s t s ,  w h i c h  a r e  i n d e p e n d e n t  o f  t h e  n u m b e r  o f  m a r k e t s  i n  t h e  p r i c e  l i s t :  o n c e  t h e  

p r i c e  s h e e t  h a s  t o  b e  r e n e w e d ,  i t  c o s t s  t h e  s a m e  t o  c h a n g e  o n e  o r  t e n  p r i c e s .  T h i s  e x t r e m e  

f o r m  o f  i n c r e a s i n g  r e t u r n s  t o  s c a l e  l e a d s  t o  s y n c h r o n i z a t i o n :

2 .  D e c i s i o n  c o s t s ,  w h i c h  i m p l y  c o n s t a n t  r e t u r n s  t o  s c a l e ,  s i n c e  e a c h  p r i c e  h a s  a n  i n d e p e n d e n t  

c o s t  o f  a d j u s t m e n t .  I n  t h i s  c a s e ,  s t a g g e r i n g  i s  i n t r o d u c e d .

F o l l o w i n g  t h e  s a m e  s t r u c t u r e  a s  i n  p r e c e d i n g  s e c t i o n s ,  c o n s i d e r  o n l y  t w o  d i f f e r e n t  m a r k e t s ,  

t h a t  i s ,  j  =  1 , 2 .  A s s u m e  t h a t  t h e  s t a r t i n g  i m p l i c i t  p r i c e  l e v e l s  a r e  U * | ,  a n d  I t ^ .  a t  /  =  0 .  

w i t h  d i f f e r e n t  trend a n d  volatility. N o w ,  d e n o t e  b y  t — T. t h e  t i m e  o f  s u b s e q u e n t  n o m i n a l  p r i c e  

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

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

l i k e

V(WuWz)

w h e r e

•  d e n o t e  t h e  a s s o c i a t e d  c o s t  o f  p r i c e  i n c r e a s e s  ( d e c r e a s e s )  i n  e a c h  m a r k e t  j .  a s  s h o w n  

i n  e q u a t i o n  ( 2 . 2 4 ) ,  a n d ;

•  W / ï i  a n d  Wr 2  a r e  t h e  r e s e t  implicit prices f o r  m a r k e t  1  a n d  2 ,  r e s p e c t i v e l y ,  s u c h  t h a t  i f  

A\{Ad) h a s  a  l i n e a r  c o m p o n e n t ,  t h e y  w o u l d  y i e l d  t w o  p a i r s  a s  (  I V / i .  I V d i  )  a n d  (  W n ,  H p r i -

T h i s  p r i m a r y  c h a r a c t e r i z a t i o n  o f  t h e  p r o b l e m  s h o w s  t h a t  m u l t i m a r k e t  p r i c i n g  w i t h  n o n -  

i n d e p e n d e n t  c o s t s  o f  a d j u s t m e n t  a c r o s s  m a r k e t s  i n c r e a s e s  t h e  s e t  o f  p o s s i b l e  i n t e r a c t i o n s ,  a n d  

r a i s e s  q u e s t i o n s  a s

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

z a t i o n  b e t w e e n  m a r k e t s  w i t h  cointegrated e x c h a n g e  r a t e s ?  O r  i n v e r s e l y ,

•  i f  c o s t s  o f  a d j u s t m e n t  o n l y  a c c o u n t  f o r  m e n u  c o s t s ,  a r e  t h e y  s u f f i c i e n t  t o  s y n c h r o n i z e  p r i c e  

a d j u s t m e n t s  a c r o s s  n o n - c o i n t e g r a t e d  m a r k e t s ?

A s  w i l l  b e  s h o w n  a l s o  i n  C h a p t e r  4 ,  t h e  i s s u e  o f  s y n c h r o n i z a t i o n  h a s  a  m a j o r  i m p o r t a n c e  i n  

i d e n t i f y i n g  e m p i r i c a l l y  ex-ante a n d  ex-post Pricing-to-markei a c r o s s  d e s t i n a t i o n s , 2 3  o r  i n  o t h e r

23See Giov&nnini (1988).

= m a x T  £ ' o  j  f j  e x p  6t £ j = i  ƒ (  WJt )dt

+  e x p - 4 r m a x  f m a x p , . p ,  H r , )  -  > 0 ) . i ;  -  ljidPjT  <  0 ) / l J ] ,

m a x p ,  V( H « , ,  H ' j )  -  [It{dF, > 0 ) , 1 }  -  l,(dP, < 0 ) , 1 } ] .  

m a x p 2  V ' ( H ’ i . H ' r j )  -  >  0 ) / l *  -  h(dFt  <  0 ) , 1 ^ ] 1 1

( 2 . 4 4 )
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w ords, differences in exchange ra te  pass-through d u e  to  different tim in g  a n d  stochastic s tru c tu re  

o f exchange ra te  changes.

T h e  m ajor aim of th is ch a p te r was to  d isen tang le  a  num ber o f fac to rs  th a t  con tribu te to  the 

exchange ra te  pass-through outcom e: While changes in th e  exchange ra te  tren d  dom inate in the 

long-run . short-term  deviations from  the certa in  and  frictionless p arad ig m , characterized in (2.1 ). 

could be due to the vo latility  of these changes, and  th e  existence o f costs o f price ad justm ent. 

T hus, these factors would be responsible for the p rice sluggishness observed empirically, as is 

the case w ith new sstand prices o f magazines. N onetheless, when prices a re  finally ad justed , the 

ideal price p a th , given in (2 .2 ), contributes to  th e  d e te rm ina tion  o f th e  pass-th rough , given the 
ex p ecta tio n s on th e  m otion o f  exchange ra tes.



C hapter 3

Interview  Study on N ew sstand  
P rices o f M agazines

“April price rise. Avoid the April cover price increase. Subscribe now... 

Typical advertisem ent of The Economist subscription offer.

3.1 Introduction

T he existence of price sluggishness no t only carries im portant consequences on th e  th e o re tic a l 
g rounds of the exchange ra te  pass-through, but also to  its estim ation possibilities. L eC acheaux  

and  Reichlin (1989). K irm an and Schucilcr (1990) or Herguera (1994) early  rep o rted  in th e ir  
s tu d y  of autom obiles prices th a t the different variability of nom inal prices and exchange ra te s  
im plied th a t s tandard  regression techniques m ay fail to  cap ture the tru e  re la tionsh ip  betw een  

those tw o variables. Since th is finding also applies to newsstand prices, an ap p ro p ia tc  design  

of th e  em pirical s tra teg y  to  be followed in this study is needed. T hus, th e  core of th is  s tra te g y  

consists on two different bu t com plem entary approaches:

1. S ta tis tic /econom etric  inference, and;

2. Eliciting directly  economic agents’ on their own actions and opinions o f how even ts ac tu a lly  

occur.

A lthough the  first a lte rn a tiv e  is dom inant in economics, th e  second s tra teg y  h a s  recen tly  

received some a tten tio n . K anhncm an ef at. (1986) have discussed som e com m on s ta n d a rd s  o f  

fairness for price setting . T hey  found some hostile reactions by consum ers to  p rice  increases 

th a t  a rc  not justified by increased costs and therefore, viewed as unfa ir. Blinder (1993) a n d  
Hall et al. (1996) have proposed instead to elicit firms’ opinions on th e  causes of p rice rig id ity , 

and  have detected th a t on th e  supply side there existed additional ru les-of-thum b an d  s ta n d a rd  

conventions am ong firms when setting prices. Both articles conveyed th e  idea th a t  if som e 

considerations o f fairness do restrict th e  actions of profit-seeking firm s, econom ic m odels m ig h t 
be im proved by a m ore deta iled  analysis of those constraints.

73
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Provided  this so rt of in te rv iew  studies te s ts  w h e th e r o r not th e  h ypo theses used bv econom ists 

a rc  useful in explaining firm s’ real perform ances, th is  chapter p roposes to  apply them

1. to  understanding  why ap p a ren t devia tions from  a com plete exchange ra te  pass-through 

could be explained by ‘fa ir ’ o r *com m on/standard* behaviour as instrum ental to  the  long- 

ru n  equilibrium , and;

2. to  gain some insider's information  o f  th e  c u rre n t pricing ac tiv ity  o f  firm s.

T h is  chapter p resen ts th e  resu lts  derived from  th is  less used empirical approach. and th e  steps 

followed to  its consecution. T h e  chap ter is organized  as follows: Section 3.2 discusses briefly 

w h e th e r asking individuals is a convenient way of investigation in econom ics, and describes how 

th e  in terview  study was carried  ou t. T he A ppend ix  contains th e  questionnaire  form: Section

3.3 sum m arizes th e  resu lts for th e  questionnaires subm itted  to  a num b er of publishers, and 

derives som e im plications for th e  exchange ra te  p ass-th rough  and th e  frequency of export price 

ad ju s tm en t; the ch ap ter finishes w ith some concluding rem arks.

3.2 The Research Design

N ew sstand  prices a re  certa in ly  ap p ro p ria te  for s tu d y in g  exchange ra te  pass-through and  price 

stickiness a t a m u ltim arket firm  level, since p rin ted  prices in different currencies constitu te  

genuine consum er-level d a ta .  T he  first s tep  in th e  analysis of these  prices was to  formally 

request to  th e  publishers th e  series of weekly p o s ted  prices.1 D esp ite  th is  should not have 

im plied any type of confidential in fo rm ation , as prices are  posted on th e  fro n t pages and known 

to  everybody, only tw o, A ewsweek International a n d  Le Point, answ ered th e  request. While 

News week's reply was ra th e r an  inv ita tion  to  collect th e  prices by looking a t  the  front pages of 

th e  weekly issues, Le P oin t. a p a r t  from sending nom inal price scries in a num ber o f m arkets 

since 1985. enclosed a revealing le tte r  ab o u t its  p ric ing  routines, which is instructive to  quote 

here:

( ...)  Nous ne som m es pas en mesure de pouvir vous transmettre tous nos prii depuis 
Î070 et nous ne pensons pas que beaucop d'éditeurs puissent le faire. S i pour certains 
pays nos prix de vente sont marqués sur la couverture de notre magazine, c ’est que 
ceux-ci peuvent être m aintenus régulièrement en  raison de la stabilité monétaire du 
pays. Pour certaines zones comme l'Am érique  du Sud (Argentine,Brésil) ou Israël 
par exemple le rythme de l'inflation atteignant parfois le 1% quotidien interdit toute 
m ention de prix.

Les variations de changes fo n t également que nos distributeurs éloignés (nous expor
tons dans 83 pays) changent les prix de vente sans réellement nous consulter. Par 
conséquent nous ne pouvons pas tenir un registre régulier des prix practiques dans 
chaque pays. Nous pouvons toutefois vous apporter des renseignem ents sur la plupart 
depuis tannée 1985 où l'inform atique nous a perm is de mieux collecter l ’information,

1 Series were firstly requested from Businessweek, Newssweek, Time, Fortune, Le Figa.ro, Le Nouvel Observa
teur. Le Point, L’Express, L’Expansion, 11 Mondo and The Economist.



mais notre distributeur central à a Paris ne possède pas d'archives fiables a v a n t  cette 
période. A ous tenons à votre disposition pour consultation sur place notre collection 
de p a r u t i o n s  depuis 1972 mais e n c o r e  une fois tous les prix de vente par pays ne 
seront pas imprimés sur les courvertures car cela n'a jamais constitué une obligation 
(sauf pour certains pays). En Polynésie et Nouvelle Calédonie par example jusqu'en 
1986 le prix de notre magazine variait chaque semaine en fonction de son poids et 
du prix du fret avion, il n'existe donee aucune trace réelle. ( . . . )  P a r i s ,  l e  2 3  j a n v i e r  

1 9 9 2 .  M i c h e l  L e f è v r e .  D i r e c t e u r  d e s  V e n t e s .  L e  P o i n t .

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

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

•  F i r s t ,  f o r  h i g h l y  i n f l a t i o n a r y  c o u n t r i e s ,  a n y  m e n t i o n  o f  t h e  p r i c e  w a s  p r e c l u d e d .  F o l l o w i n g  

T o m m a s i  ( 1 9 9 3 ) .  i t  s e e m s  t h a t  i n  h i g h  i n f l a t i o n  e c o n o m i e s ,  t e c h n o l o g i e s  t h a t  s a v e  o n  

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

v o l a t i l e  e x c h a n g e  r a t e s .  T h e s e  e c o n o m i e s  a r e  c h a r a c t e r i z e d  b y  t h e  a b s e n c e  o f  c a t a l o g s ,  

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

T h e r e f o r e ,  f o l k  t h e o r i e s  t h a t  r e l y  o n  adjustment o r  information costs a r c  n o t  u n e q u i v o c a l l y  

s a t i s f a c t o r y  e x p l a n a t i o n s  o f  t h e  r e l a t i o n s h i p  b e t w e e n  p r i c e s ,  i n f l a t i o n  a n d  e x c h a n g e  r a t e s .  

A s  a  m a t t e r  o f  f a c t ,  n o t  a l l  p r i c e s  w h e r e  a  s i n g l e  m a g a z i n e  o r  n e w s p a p e r  i s  s o l d  w - e r e  p o s t e d  

b y  t h e  p r o d u c e r .  F o r  e x a m p l e ,  i n  t h e  c a s e  o f  Le Point,  t h e  f r o n t  p a g e  o n l y  d i s p l a y s  p r i c e s  

i n  2 4  c u r r e n c i e s  w h i l e  t h e  l e t t e r  a b o v e  i n d i c a t e d  t h a t  t h e  m a g a z i n e  i s  c u r r e n t l y  s o l d  i n  S 3  

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

t h e  e x c h a n g e  r a t e  c h a n g e s  t h a n  p r i n t e d  o n e s .

•  C l o s e l y  r e l a t e d  i s  t h e  f a c t  t h a t  i n  s o m e  m a r k e t s  r e t a i l e r s  h a v e  m o r e  p o w ' e r  t o  d e c i d e  p r i c e s  

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

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

o t h e r  c a s e s  t h e y  o n l y  s e t  a n  e x p o r t  p r i c e  i n  t h e i r  o w n  c u r r e n c y ,  a n d  l e t  r e t a i l e r s  t o  d e c i d e  

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

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

t h r o u g h  o n  e x p o r t  p r i c e s  w o r k s  o n  t h e  e x p o r t e r s ’  m a r k u p s .

interview' Study on Newsstand Prices of Magazines 7Ô

O n c e  d a t a  o n  n e w s s t a n d  p r i c e s  o f  a  n u m b e r  o f  m a g a z i n e s  ( s e e  S e c t i o n  4 . 2 )  f o r  m o r e  d e t a i l s  

o n  t h e s e  m a g a z i n e s )  w ' c r c  f i n a l l y  o b t a i n e d  b y  manual methods a n d  p r e l i m i n a r y  a n a l y z e d ,  t h e n  

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

o n  a  s c r i e s  o f  h y p o t h e s e s  o n  p r i c e  d e t e r m i n a t i o n .  T h u s ,  a f t e r  e x a m i n i n g  t h e  p r i c e  s e r i e s ,  a  

q u e s t i o n n a i r e  o n  t h i s  i n f o r m a t i o n  w a s  c o n s t r u c t e d .  N o t e  t h a t  t h i s  p r e l i m i n a r y  s t a t i s t i c a l  e x a m i 

n a t i o n  c o n t r i b u t e d  g r e a t l y  t o  t h e  d e s i g n  o f  t h e  q u e s t i o n s ,  t h e  u n d e r s t a n d i n g  o f  f i r m s ’  a n s w e r s  

a n d  t h e  r e c o g n i t i o n  o f  m i s l e a d i n g ,  p o o r l y  t h o u g h f u l  o r  f a l s e  r e s p o n s e s .  F o u r  a s p e c t s  w ' c r c  t a k e n  

i n t o  c o n s i d e r a t i o n  w d i c n  p r o c e e d i n g  w i t h  t h e  e x p e r i m e n t :  1

1 .  Q u e s t i o n s  w e r e  p o s e d  i n  p l a i n  l a n g u a g e ,  s o  f i r m s  w e r e  e x p e c t e d  t o  u n d e r s t a n d  e a s i l y  a n d  

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

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

f a m i l i a r  p r o b l e m  t o  a n y  u s e r  o f  d a t a :  t h a t  i s .  w h e n  t h e  f i r m s  a n a l y z e d  a r e  n o t  s u f f i c i e n t l y  

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

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

q u e s t i o n n a i r e s *  r e s p o n s e s ;

3 .  S p e c i a l  i n t e r e s t  w a s  p o s e d  o n  g e t t i n g  i n  c o n t a c t  w i t h  t h e  right person w h o  c o u l d  a n s 

w e r  t h e s e  q u e s t i o n s ,  p r i o r  t o  t h e  s u b m i s s i o n  o f  t h e  q u e s t i o n n a i r e s .  O n c e  t h e  r e s p o n s i b l e  

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

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

4 .  P a r t i c u l a r  c a r e  w a s  r e q u i r e d  f o r  n o t  b e i n g  i n v a s i v e  o f  f i r m s ’  p r i v a c y ,  p r o m i s i n g  c o m p l e t e  

c o n f i d e n t i a l i t y  o f  t h e  r e s p o n d e n t s *  i d e n t i t y .

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

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

T h e  s e c o n d  u n i t  i s  d e s i g n e d  t o  i n q u i r e  a b o u t  e x p o r t e r s ’  o p i n i o n s  o n  c u r r e n t  t h e o r i e s  o f  p r i c e  

a d j u s t m e n t ,  t h a t  i s .  a b o u t  t h e  r e a s o n s  w h y  e x c h a n g e  r a t e  p a s s - t h r o u g h  i s  n o t  complete a n d  w h y  

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

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

o f  s y n c h r o n i z a t i o n  a m o n g  m a r k e t s .

T w o  w a v e s  o f  2 5  a n d  2 0  q u e s t i o n n a i r e s  w e r e  s e n t  i n  F e b r u a r y  a n d  A p r i l  1 9 9 4 .  r e s p e c t i v e l y ,  

t o  4 5  E u r o p e a n  a n d  U S  m a g a z i n e s  a n d  n e w s p a p e r s 2  w h i c h  u s u a l l y  p r i n t  a  l i s t  o f  t h e i r  p r i c e s  i n  

m a r k e t s  w h e r e  t h e y  a r e  s o l d .  A  n u m b e r  o f  2 9  q u e s t i o n n a i r e s  w e r e  r e t u r n e d  c o m p l e t e d .  H e n c e ,  

t h e  r e s p o n s e  r a t e  w a s  n e a r l y  0 5  p e r c e n t .

3.3 Eliciting Firm s’ Opinions on Pricing

3.3 .1  PA R T 1: P rice S tick iness and Lags for R eactions

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

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

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

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

i n d e p e n d e n t l y  f o r  e a c h  m a r k e t  i n  w h i c h  t h e  m a g a z i n e  w a s  s o l d ,  a n d  h e n c e  i t  w a s  a s k e d  i n  a  

g e n e r a l  f o r m .  T a b l e  3 . 1  s h o w s  t h e  d i s t r i b u t i o n  o f  ‘ d e c l a r e d ’  p r i c e  s t i c k i n e s s .  P r i c e  r i g i d i t y  i s  

a b o v e  o n e  y e a r  f o r  h a l f  o f  t h e  c a s e s ,  a n d  y e a r l y  s t i c k i n e s s  a c c o u n t s  f o r  n e a r  4 0  p e r c e n t  o f  t h e  

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

N o t e ,  h o w e v e r ,  s i n c e  f i r m s  w e r e  a s k e d  h o w  o f t e n  p r i c e s  c h a n g e  ‘ i n  a  t y p i c a l  y e a r ’ ,  i t  c a n  b e  

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

l e v e l s  o r  l a r g e r  e x c h a n g e  r a t e  v o l a t i l i t y ,  t h e  r e s u l t s  w ' o u l d  h a v e  v a r i e d .

2Exceptionally, there was one Hong Kong magazine sold worldwide.
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T a b l e  3 . 1 :  F r e q u e n c y  o f  P r i c e  A d j u s t m e n t

Frequency of price adjustment_____________% of magazines
Less than once per two years 0.0
Once per two years 6.8
Less than once per year 51.7
Once per year 37.9
Between 2 and 5 time per year 3.4
Between 6 and 12 times per year 0.0
More than 12 times per year 0.0

F r e q u e n c y  o f  c o n s i d e r i n g  t h e  p o s s i b i l i t y  o f  

a d j u s t i n g  p r i c e s __________________________________________________________________________________

Less than once per two years 0.0
Once per two years 0.0
Less than once per year 6.8
Once per year 58.9
Between 2 and 5 times per year 34.1
Between 6 and 12 times per year 0.0
More than 12 times per year 0.0

R e s p o n s e s  t o  t h e  s e c o n d  q u e s t i o n  i n  T a b l e  3 . 1  w e r e  b e l i e v e d  a s  m o r e  i m p o r t a n t ,  b e c a u s e  t h e y  

p r o v i d e d  a n  a p p r o x i m a t e  b a s i s  t o  a n y  p r i c e  r e v i s i o n :  A l m o s t  6 0  p e r c e n t  o f  t h e  f i r m s  i n t e r v i e w e d  

d e c l a r e d  t h a t  p r i c e s  w e r e  revised n o r m a l l y  o n  a n  a n n u a l  b a s i s ,  w h i c h  i t s e l f  i m p l i e s  a  p r e - c o n d i t i o n  

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

T a b l e  3 . 2 :  C o m b i n a t i o n  o f  F r e q u e n c y  a n d  S i z e  o f  P r i c e  A d j u s t m e n t

Price: change/frequency Percent of magazines

Frequent and small changes 34.4
U»frequent adjustments and large changes 27.5
None of these strategies 37.9

G i v e n  t h e s e  t w o  p r e l i m i n a r y  r e s u l t s ,  i t  w a s  a l s o  i n q u i r e d  a b o u t  t h e  t i m e  t h a t  n o r m a l l y  e l a p s e d  

b e t w e e n  a  c h a n g e  i n  c o s t s ,  a g g r e g a t e  p r i c e  l e v e l ,  d e m a n d  o r  t h e  e x c h a n g e  r a t e  p e r c e i v e d  by the 
firm, a n d  a n  e f f e c t i v e  p r i c e  a d j u s t m e n t .  S t u d i e s  o f  e x p o r t  p r i c i n g  ( a s  F r o o t  a n d  K l e m p e r e r  

[ 1 9 8 9 ] ,  K i m  [ 1 9 9 0 ] ,  D e l g a d o  [ 1 9 9 1 ] ,  F e i n b e r g  a n d  K a p l a n  [ 1 9 9 2 ]  o r  K a s a  [ 1 9 9 2 ] )  h a v e  s t r e s s e d  

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

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

o t h e r  t y p i c a l  e c o n o m i c  e x p e r i e n c e s ,  w h e r e  a  o n e - t i m e  c h a n g e  i n  a n  e x o g e n o u s  v a r i a b l e  a t  a n y  

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

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

o n  p r i c e s .  T h e r e f o r e ,  w h e n  s t u d y i n g  p r i c e  a d j u s t m e n t  i n  g e n e r a l ,  a n d  i n  p a r t i c u l a r  e x p o r t  p r i c e  

a d j u s t m e n t ,  i t  i s  p o s s i b l e  t o  d i s t i n g u i s h  b e t w e e n  a  long-term relationship b e t w e e n  p r i c e s  a n d  

e x o g e n o u s  d e t e r m i n a n t s  o f  t h e  p r i c e  e q u a t i o n ,  a n d  a  short-term relationship w h i c h  d e s c r i b e s  t h e  

s p e e d  o f  t h e  l o n g - t e r m  a d j u s t m e n t .

T h e  p e r f o r m a n c e  o f  t h e s e  q u e s t i o n s  w a s  r a t h e r  p o o r  a n d  h e t e r o g e n e o u s  a m o n g  f i r m s .  A r o u n d  

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

t h e  l a g  b e t w e e n  increases i n  c o s t s  a n d  i n f l a t i o n ,  a n d  a  decrease i n  t h e  e x c h a n g e  r a t e  ( d e f i n e d  

a s  t h e  n u m b e r  o f  p r o d u c e r ’ s  c u r r e n c y  u n i t s  p e r  o n e  u n i t  o f  f o r e i g n ) ,  b u t  t h e y  d i d  n o t  g i v e  a n y  

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

p a t t e r n .  F i n a l l y ,  s o m e  r e s p o n d e n t s  f i l l e d  s o m e  o f  t h e  b l a n k  s p a c e s  o f  q u e s t i o n  2  i n  P a r t  1  o f  t h e  

q u e s t i o n n a i r e  ( s e e  A p p e n d i x ) .  N e v e r t h e l e s s ,  w h e n  a n  a n s w e r  w a s  o b t a i n e d ,  t h e  l a g s  c l u s t e r e d  

b e t w e e n  3  a n d  9  m o n t h s .  T h e s e  r e s u l t s  c o n t r a s t e d  s t r o n g l y  w i t h  t h o s e  o f  B l i n d e r  ( 1 9 9 3 )  w h o  

f o u n d  t h a t  f o r  2 0 0  U S  f i r m s ,  t h e  m e a n  l a g s  c l u s t e r e d  i n  t h e  3 - 4  m o n t h  r a n g e ,  e v e n  t h o u g h  t h e s e  

d i s t r i b u t i o n s  w e r e  q u i t e  s p r e a d  o u t .

S i n c e  f i r m s *  p r i c i n g  p o l i c y  w a s  c h a r a c t e r i z e  i n  C h a p t e r  2  b y  t h e  f r e q u e n c y  a n d  t h e  s i z e  o f  

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

r e f e r r e d  i n  S e c t i o n  2 . 4 .  R e s u l t s  i n  T a b l e  3 . 2  d o  n o t  c o n f i r m  a n y  o f  t h e s e  a r g u m e n t s :  i n d e e d  i t  

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

3.3.2 PART 2: Evaluation of P ricing  T heories

' l a b l c  3 . 3 :  S u m m a r y  o f  e v a l u a t i o n  o f  s o m e  n o n - m c a s u r a b l e  h y p o t h e s e s .

Theory V Affirmative Vi. Som etim es Vi Negative
Implicit contracts 17.2 24.1 58.0
Explicit contracts 23.7 34.1 42.0
Costs or price ad justm en t 44.8 24.1 31.0
Pricing points 24.1 58.fi 17.2
Sunk Costs 17.2 12.0 70.8

Vi 1 M arkup M arkup constant V 1 M arkup
1 Price 41.3 34.4 24.1
1 Price 27.5 14.1 58.2

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

T h e  c h o i c e  o f  t h e s e  t h e o r i e s  w a s  l a r g e l y  b a s e d  o n  B l i n d e r ' s  ( 1 9 9 3 )  s t u d y ,  b u t  w a s  e n l a r g e d  w i t h  

s o m e  h y p o t h e s e s  r e l a t e d  w i t h  t h e  e x c h a n g e  r a t e  p a s s - t h r o u g h  t h e m e .  T h i s  e x p e r i m e n t  w a s  

t a k e n  a s  a  g u i d e  b e c a u s e  o f  i t s  m e r i t s  o f  h a v i n g  i n q u i r e d  f i r s t  a b o u t  economists' opinions o n  t h e  

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 i r  o w n  t h e o r i e s .  A s  a  r e s u l t ,  B l i n d e r  r e a c h e d  s o m e  u s e f u l  c o m m e n t s  

a n d  f e e d b a c k  t o  b e  i n c l u d e d  i n  h i s  q u e s t i o n n a i r e ,  b u t  w h a t  i s  m o r e  i m p o r t a n t ,  h e  o b t a i n e d  t h e  

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

F o r  s o m e  h y p o t h e s e s  w h i c h  c o u l d  i n v o l v e  a n  u n o b s e r v e d  o r  u n m e a s u r a b l e  v a r i a b l e ,  o r  t h o s e  

f o r  w ' h i c h  t h e r e  e x i s t e d  t h e  s u s p i c i o n  t h a t  t h e y  w e r e  u n k n o w n  o r  h a r d l y  f a m i l i a r  t o  t h e  f i r m ,  

i t  w a s  f i r s t  a s k e d  t o  t h e  r e s p o n d e n t  i f  h c / s h e  r e c o g n i z e d  t h e  e x i s t e n c e  o f  s u c h  a n  e x p l a n a t i o n .
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T a b l e  3 . 4 :  T y p i c a l  q u e s t i o n s  a n d  s c a l e d  r e s p o n s e s .  

D o yo u  r e c o g n i z e  t h e  e x i s t e n c e  o f ...................... ?

Answer___  Seale
Affirmative
Sometimes
Negative
Do not know/cannot answer

3
2
1

N
How im p o r ta n t  is .....
a d ju s tm e n t?

in  e x p la in in g  th e  f re q u e n c y  (size ) o f p r ic e

Answer Scale
Very im portant 4
Moderately im portant 3
Of minor importance 2
Totally unim portant 1
Do not know/cannot answer N

T a b l e  3 . 3  s h o w s  t h e  l e v e l  o f  a g r e e m e n t  o n  t h e i r  e x i s t e n c e  o r  r e c o g n i t i o n  o f  t h i s  t y p e  o f  t h e o r i e s .

T h e  b a s i c  s t r u c t u r e  o f  t h e  q u e s t i o n s  i s  s h o w n  i n  T a b l e  3 . 4 .  E a c h  o f  t h e s e  t h e o r i e s  w a s  s u c 

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

a n d  m i s u n d e r s t a n d i n g s .  T a b l e  3 . 4  a l s o  p r e s e n t s  h o w  t h e  a n s w e r s  w e r e  s c a l e d .  U s i n g  t h i s  t a b u 

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

A  s c o r e  o f  3 . 0  a s  i n t e r p r e t e d  a s  e x c e l l e n t ,  a n d  o n e  o f  1 . 3 .  r e m a r k a b l y  p o o r .  T h e r e f o r e ,  i t  w a s  

e x p e c t e d  m o s t  t h e o r i e s  t o  s c o r e  b e t w e e n  l . o  a n d  3 . 0 .  A d d i t i o n a l l y ,  t h e  acceptance rate,  t h a t  i s .  

r a t i o  o f  very important a n d  moderately important s c o r e s  o v e r  t h e  t o t a l  w a s  c o m p u t e d .  E x p l a 

n a t i o n s ,  o r d e r e d  f r o m  b e s t  t o  w o r s t ,  a r c  s h o w n  i n  T a b l e  3 . 5 .  T h e  m a i n  f i n d i n g s  a r e  p r e s e n t e d  

b e l o w .
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Table 3.5: Summary of evaluation of theories.

Rank Theory Mean Score % of ”3V  
and ’M’s”

1 Cost-based Pricing (freq) 3-31 (0.60) 93.1
Cost-based Pricing (size) 3.10 (0.77) 75.8

2 Strategic Pricing (freq) 3.13 (0.69) 82.7
Strategic Pricing (size) 3.00 (0.70) 75.8

3 Pricing Points (freq) 2.48 (0.87) 58.6
4 Costs of Price Adjustment (freq) 2.31 (1.13) 48.2
5 Demand Elasticity (size) 2.13(1.18) 41.3
0 Judging Quality by Price (size) 2.05 (0.82) 38.8
7 Implicit Contracts (freq) 1.79(1.11) 24.1
8 Delivery Service (freq) 1.72(1.03) 20.6
9 Sunk Costs (freq) 1.51 (1.06) 13.7
10 Explicit Nominal Contracts (freq) 1.44 (0.68) 10.3

Explicit Nominal Contracts (size) 1.34 (0.55) 3.4
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•  C o s t - b a s e d  P r i c i n g .  E x p o r t e r s  w e r e  a s k e d  i f  s h i f t s  i n  t h e  c o s t s  o f  p r o d u c t i o n  w e r e  r e f l e c t e d  

i n  p r i c e ,  o r  r a t h e r  w h e t h e r  v a r i a t i o n s  i n  t h e  m a r k u p s  a b s o r b e d  t h i s  c h a n g e .  S o m e  a u t h o r s  s u c h  

a s  D o r n b u s c h  ( 1 9 8 7 ) ,  K n e t t e r  ( 1 9 8 9 ) ,  M a r s t o n  ( 1 9 8 9 ) ,  H e n s  et al. ( 1 9 9 1 ) ,  h a v e  s t r e s s e d  t h e  

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

s u b s t a n t i a l  c h a n g e s  i n  c o s t s  m a y  b i a s  e s t i m a t e s  o f  t h e  p a s s - t h r o u g h .  W h a t  t h e s e  s t u d i e s  s u g g e s t  

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

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

T h i s  t h e o r y  o b t a i n e d ,  f o r  e x p l a i n i n g  b o t h  t h e  f r e q u e n c y  a n d  t h e  s i z e  o f  t h e  p r i c e  a d j u s t m e n t ,  

a  m e a n  s c o r e  a b o v e  3 . 0 ,  a n d  i n  m o r e  t h a n  7 5  p e r c e n t  o f  t h e  c a s e s  t h i s  e x p l a n a t i o n  w a s  r a n k e d  a s  

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

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

d u e  t o  t h e s e  t w o  d i f f e r e n t  f o r c e s .  T h i s  f i n d i n g  w o u l d  s u p p o r t  K n e t t e r  ( 1 9 8 9 ,  1 9 9 3 )  e c o n o m e t r i c  

d e c o m p o s i t i o n  o f  p a s s - t h r o u g h  t e s t s .  S e c t i o n  3 . 3 . 3  d i s c u s s e s  w h i c h  t y p e  o f  c o s t  m o s t l y  i n f l u e n c e s  

t h e  p r i c e  a d j u s t m e n t  d e c i s i o n .

•  S t r a t e g i c  P r i c e  C o o r d i n a t i o n  a n d  M a r k e t  S h a r e .  A  s e c o n d  r e a s o n  w h y  p r i c e s  v a r y  i s  c o m 

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

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

c e s s .  H e n s  et at. ( 1 9 9 1 ) .  K i r m a n  a n d  P h l i p s  ( 1 9 9 2 ) ,  H e r g u c r a  ( 1 9 9 3 ) ,  M a r t i n  a n d  P h l i p s  ( 1 9 9 3 )  

a n d  B a n i a k  a n d  P h l i p s  ( 1 9 9 4 ) .  I f  e x p o r t e r s  a r c  v e r y  s e n s i t i v e  t o  t h e i r  c o m p e t i t o r ' s  p r i c e  c h a n g e  

i n  e a c h  m a r k e t ,  o n c e  o t h e r  f i r m s  m o v e ,  t h e y  w i l l  f o l l o w  q u i c k l y .  O r ,  c o n v e r s e l y ,  i f  t h e  e x c h a n g e  

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

m a y  b e  n u l l  o r  d e l a y e d ,  a n d  m a r k u p s  w i l l  v a r y .

T h e  m e a n  s c o r e  f o r  t h i s  e x p l a n a t i o n  w a s  a l s o  a b o v e  3 . 0 ,  a n d  t h e  a c c e p t a n c e  r a t e  a c c o u n t e d  

f o r  m o r e  t h a n  t h r e e - q u a r t e r s  o f  t h e  r e s p o n d e n t s .  T h e r e f o r e ,  c o s t - b a s e d  p r i c i n g  a n d  s t r a t e g i c  

p r i c e  c o o r d i n a t i o n  a p p e a r e d  t o  b e  t w o  p r e - e m i n e n t  r e a s o n s  i n  e x p l a i n i n g  b o t h  t h e  s i z e  a n d  t h e  

f r e q u e n c y  o f  t h e  p r i c e  a d j u s t m e n t .

•  P r i c i n g  P o i n t s .  F o l l o w i n g  B l i n d e r  ( 1 9 9 3 ) .  1  a l s o  i n v e s t i g a t e d  w h e t h e r  c e r t a i n  p r i c e s  w e r e  

p s y c h o l o g i c a l  b a r r i e r s  w h i c h  f i r m s  w e r e  r e l u c t a n t  t o  c r o s s .  O n l y  1 7 . 2  p e r c e n t  o f  t h e  f i r m s  d e n i e d  

t h e  e x i s t e n c e  o f  t h e s e  p r i c i n g  p o i n t s  ( s e c  T a b l e  3 . 3 ) ,  a n d  m o s t  o f  t h e m  a c c e p t e d  t h a t  s o m e t i m e s  

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

i n  t i m e  a n d  c o n s u m e r s  c e r t a i n l y  k n o w  t h e  p r i c e ,  t h i s  t h e o r y  m a k e s  s o m e  s e n s e .  H e n c e ,  i f  p r i c i n g  

p o i n t s  s o m e t i m e s  e x i s t ,  t h e y  w i l l  c a u s e  s o m e  d e g r e e  o f  p r i c e  r i g i d i t y .  T h i s  e x p l a n a t i o n  s c o r e d  

2 . 4 8 ,  a n d ,  w i t h i n  t h e  s u b s a m p l c  o f  t h e  f i r m s  w h o  a c c e p t e d  t h e  e x i s t e n c e ,  o f  t h e s e  p r i c i n g  p o i n t s ,  

a l m o s t  6 0  p e r c e n t  o f  t h e  r e s p o n d e n t s  t h o u g h t  t h a t  t h e s e  p o i n t s  w e r e  i m p o r t a n t  i n  e x p l a i n i n g  

p r i c e  s t i c k i n e s s .  •

•  C o s t s  o f  P r i c e  A d j u s t m e n t .  A s  s h o w n  i n  C h a p t e r  2 ,  t h i s  f a c t o r  h a s  r e c e i v e d  a  g r e a t  a t t e n 

t i o n  f r o m  t h e o r i s t s  i n  r e c e n t  y e a r s  ( B a r r o  [ 1 9 7 2 ] ,  S h c s h i n s k i  a n d  W e i s s  [ 1 9 7 7 , 1 9 8 3 , 1 9 9 2 ] ,  B c n a b o u  

[ 1 9 9 2 ] )  b u t  t h e  e m p i r i c a l  c o u n t e r p a r t  o f  t h e  m o d e l s  i s  r a t h e r  s c a r c e  ( S h c s h i n s k i  el al. [ 1 9 8 1 ] ,  

C c c c h c t t i  [ 1 9 8 6 ] ,  S l a d e  [ 1 9 9 1 ] ,  D a h l b y  [ 1 9 9 2 ] ) .  T h e  r e l a t i o n s h i p  b e t w e e n  c o s t s  o f  a d j u s t m e n t  a n d  

e x p o r t  p r i c e s  h a s  b e e n  p o i n t e d  o u t  p r i m a r i l y  b y  K a s a  ( 1 9 9 2 ) .  T h i s  p a r t  o f  t h e  q u e s t i o n n a i r e  

f i r s t  e x p l a i n e d  b r i e f l y  t h e  n a t u r e  o f  t h e s e  c o s t s  ( m e n u  a n d  t r a n s a c t i o n  c o s t s ) ,  a n d  i n q u i r e d  t h e
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f i r m s  i f  t h e y  r e c o g n i z e  t h e i r  e x i s t e n c e  a n d  i f  t h e y  w e r e  i m p o r t a n t  i n  d e t e r m i n i n g  t h e  b e h a v i o u r  

o f  p r i c e s .

R e s u l t s  f r o m  t h e  e x p e r i m e n t  c o n f e r r e d  a  c e r t a i n  i m p o r t a n c e  t o  t h i s  t h e o r y .  A r o u n d  4 5  

p e r c e n t  o f  t h e  f i r m s  a c c e p t e d  t h a t  t h e s e  c o s t s  e x i s t e d  b u t  a  t h i r d  r e j e c t e d  t h i s  h y p o t h e s i s .  

S u r p r i s i n g l y ,  t h e r e  w e r e  s o m e  r e s p o n d e n t s  t h a t  a d m i t t e d  t o  r e c o g n i s i n g  t h e s e  c o s t s  sometimes 
( s e e  T a b l e  3 . 3 ) .  H o w e v e r ,  o f  t h o s e  f i r m s  w h o  e x p e r i e n c e d  s o m e  c o s t s  o f  a d j u s t m e n t ,  o n l y  h a l f  o f  

t h e m  c o n s i d e r e d  t h i s  t o  b e  a t  l e a s t  a  m o d e r a t e l y  i m p o r t a n t  f a c t o r .  T h e  t h e o r y  r e a c h e d  a  s c o r e  

o f  2 . 3 1  w h i c h  c o n n o t e d  a  c e r t a i n  r e l e v a n c e  t o  t h e  c o s t s  o f  p r i c e  a d j u s t m e n t .

•  D e m a n d  E l a s t i c i t y .  M a r k u p s  a n d  P r i c e s .  C h a n g e s  i n  d e m a n d  e l a s t i c i t i e s  a n d  m a r k u p s ,  

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

f r o m  K r u g m a n  ( 1 9 8 7 ) ,  F r o o t  a n d  K l e m p e r e r  ( 1 9 8 9 )  a n d  K n e t t e r  ( 1 9 8 9 , 1 9 9 3 a ) .  T h e s e  s t u d i e s  

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

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

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

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

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

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

c h a n g e s  i n  t h e  d e s t i n a t i o n  c u r r e n c y  p r i c e 3 ,  t h i s  w o u l d  s u r e l y  v a r y  p r i c e  r e a c t i o n s  t o  e x c h a n g e  

r a t e  c h a n g e s ,  a s  s h o w n  i n  S e c t i o n  2 . 2 .  T h e r e f o r e ,  i f  d e m a n d  e l a s t i c i t i e s  a l t e r  w i t h  c h a n g e s  i n  t h e  

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

a n d  c o n s e q u e n t l y  Pricing-to-Market t a k e s  p l a c e .

W h e n  t h e s e  i s s u e s  w e r e  f o r m u l a t e d  i n  t h e  q u e s t i o n n a i r e s ,  s o m e  o f  a t t e n t i o n  t o  p u t t i n g  t h e m  

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

e l a s t i c i t y  o f  d e m a n d  w e r e  o m i t t e d  f r o m  t h e  q u e s t i o n s .  1  a s k e d  q u e s t i o n s  f o r  b o t h  u p w a r d  a n d  

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

p e r c e p t i o n  i n f l u e n c e d  p r i c e  a d j u s t m e n t .  A  p r e l i m i n a r y  e v a l u a t i o n  o f  b o t h  q u e s t i o n s  i s  p r e s e n t e d  

i n  T a b l e  3 . 3 .  I t  w a s  f o u n d  t h a t  p r i c e  i n c r e a s e s  l e a v e  t h e  m a r k u p  u n c h a n g e d  i n  m o r e  t h a n  a  

t h i r d  o f  t h e  c a s e s ,  w h i l e  a r o u n d  4 0  p e r c e n t  o f  t h e  f i r m s  a n s w e r e d  t h a t  i t  u s u a l l y  g r o w s .  M a r k u p  

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

m a r k u p s  d e c r e a s e d .  T h e r e f o r e ,  i t  c o u l d  i n f e r r e d  f r o m  t h e s e  s t a t i s t i c s  t h a t  d e m a n d  e l a s t i c i t y  w a s  

n o t  n o r m a l l y  p e r c e i v e d  a s  c o n s t a n t ,  a n d  s o m e  d e g r e e  o f  c o n v e x i t y  w a s  s o m e t i m e s  e x p e c t e d .

F i n a l l y ,  c a s e s  o f  i n c r e a s i n g  a n d  c o n s t a n t  m a r k u p s  w h e n  p r i c e s  r i s e ,  a n d  f o r  d e c r e a s i n g  a n d  

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

2 . 0 ,  a n d  t h u s  s t i l l  o f  m a j o r  i m p o r t a n c e *

•  J u d g i n g  Q u a l i t y  b y  P r i c e .  S u n k  C o s t s .  T h e s e  t w o  e x p l a n a t i o n s  a r c  j o i n t l y  p r e s e n t e d  b e 

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

b y  P r i c e  c o n s t i t u t e s  a  p s y c h o l o g i c a l  f a c t o r  w h e n  d e c i d i n g  t o  a d j u s t  a  p r i c e  o r  n o t :  i f  a  p r i c e  c u t

3Some empirical studies of pass-through by K netter (1989, 1993a), Balaguer (1991). Ghosh and Wolf (1991) 
and Herguera (1991) have found evidence that the constant demand elasticity hypothesis may be ruled out. For 
example, Knetter underlines the fact that locaUcurrency price stabilization is only possible if exporters perceive 
demand schedules to be more convex than those implied by a constant elasticity.
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c o u l d  b e  i n t e r p r e t e d  a s  a  r e d u c t i o n  i n  t h e  p r o d u c e s  q u a l i t y ,  f i r m s  m i g h t  b e  r e l u c t a n t  t o  p u s h  

t h e i r  p r i c e s  d o w n .  D e s p i t e  t h e  f a c t  t h a t  t h i s  m a y  s o u n d  n a i v e ,  t h i s  i s  n o t  s o  w h e n  d i s c u s s i n g  

e x p o r t  p r i c i n g .  A s  e x p l a i n e d  i n  S e c t i o n  1 . 3 ,  w h e n  t h e  e x p o r t e r s  c u r r e n c y  d e p r e c i a t e s ,  a  normal 
r e a c t i o n ,  ceteris paribus,  i m p l i e s  a  r e d u c t i o n  i n  p r i c e ,  w h i c h  d o e s  n o t  a l w a y s  o c c u r . 4  A s a  m a t t e r  

o f  f a c t ,  t h i s  t h e o r y ,  a s  f o r m u l a t e d  b y  B l i n d e r  ( 1 9 9 3  J ,  e m p h a s i z e s  t h e  d o w n w a r d  r i g i d i t y  o f  p r i c e s  

d e t e c t e d  i n  m a n y  s t u d i e s ,  f o r  e x a m p l e ,  i n  R o t e m b e r g  ( 1 9 8 2 b ) .  I n  f a c t .  K a h n e m a n  et al. ( 1 9 8 6 ) .  

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

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

F o r  t h e  c a s e  o f  a  p e r m a n e n t  d e p r e c i a t i o n  o f  t h e  e x p o r t e r ' s  c u r r e n c y .  K r u g m a n  ( 1 9 8 7 ) .  K n c t t o r  

( 1 9 8 9 . 1 9 9 3 a )  a n d  M a r t i n  a n d  P h l i p s  ( 1 9 9 3 )  h a v e  f o u n d  t h a t  f i r m s  w e r e  r e l u c t a n t  t o  d e c r e a s e  

p r i c e s  f o r  c e r t a i n  g o o d s  w h e r e  f i r m s  e n j o y e d  a  l a r g e  m o n o p o l i s t i c  p o w e r ,  o r  w h e r e  p r o d u c t s '  

c h a r a c t e r i s t i c s  w e r e  n o t  e a s i l y  s u b s t i t u t a b l e .  T h e n ,  a s  t h e s e  a u t h o r s  p o i n t  o u t .  p r o f i t  m a r g i n s  

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

local-currency price stabilization, a s  c o i n e d  b y  K n e t t e r  ( 1 9 9 3 a ) .  f o r  u p w a r d  t r e n d s  o f  m a r k u p s  

w h e n  p r i c e s  t e n d  t o  b e  u n c h a n g e d  i n  t h e  b u y e r s  m a r k e t .

W i t h  r e s p e c t  t o  t h e  i n t e r v i e w  r e s p o n s e s ,  i t  w a s  i n t e r e s t i n g  t o  o b s e r v e  t h a t  i n  B l i n d e r ' s  e x e r 

c i s e .  r e s p o n d e n t s  g a v e  t o  t h i s  t h e o r y  t h e  w o r s t  a g g r e g a t e  s c o r e .  1 . 4 5 ,  w h i l e  i n  t h i s  e x e r c i s e .  

J u d g i n g  Q u a l i t y  b y  P r i c e  p e r f o r m e d  b e t t e r .  R e c a l l  t h a t  B l i n d e r  ( 1 9 9 3 )  c a r r i e d  o u t  h i s  e x p e r i 

m e n t  o n  d o m e s t i c  p r i c i n g  p r a c t i c e s  f o r  2 0 0  U S  f i r m s .  I n  t h i s  c a s e ,  e x c h a n g e  r a t e s  w o u l d  o n l y  

a f f e c t  d o m e s t i c  p r i c e s  i n d i r e c t l y  t h r o u g h  c h a n g e s  i n  c o m p e t i t o r s '  i m p o r t  p r i c e s  w h e n  t h e  U S  

d o l l a r  a p p r e c i a t e d .  N o w ,  a n  a v e r a g e  s c o r e  a b o v e  2 . 0 .  b u t  w d t h  t h e  l a r g e s t  v a r i a n c e ,  c o u l d  s t i l l  

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

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

o f  p r i c e s .

I n  c o n t r a s t ,  t h e  e x i s t e n c e  o f  s u n k  c o s t s  l i n k e d  w d t h  t h e  beackkead/hysteretic o r  bottleneck 
e f f e c t s ,  m a y  p r e c l u d e  p r i c e  i n c r e a s e s  w ' h c n  t h e  e x p o r t  c u r r e n c y  a p p r e c i a t e s  i f  h i g h e r  p r i c e s  c o u l d  

r e d u c e  f i r m ' s  m a r k e t  s h a r e s  a n d  s a l e s ,  a n d  i n d u c e  a n  e x i t  f r o m  t h e  m a r k e t .  T h i s  e x p l a n a t i o n  

h a s  b e e n  s t u d i e d  e x t e n s i v e l y  b y  B a l d w i n  ( 1 9 8 8 b )  a n d  B a l d w i n  a n d  K r u g m a n  ( 1 9 8 9 ) ,  a n d  i n  

i t s  d y n a m i c  v e r s i o n s  b y  D i x i t  ( 1 9 8 9 a )  a n d  D e l g a d o  ( 1 9 9 1 ) .  T h e  i m p o r t a n c e  o f  t h i s  t h e o r y  w a s  

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

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

•  I m p l i c i t  C o n t r a c t s .  T h i s  e x p l a n a t i o n  d e n o t e s  t h e  ‘ i n v i s i b l e  h a n d s h a k e ’  t h e o r y  t h a t  f i r m s  

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

a r c  t i g h t .  A s  d e s c r i b e d  b y  K a h n e m a n  et at, ( 1 9 8 6 ) .  c o n s u m e r s  m a y  b e  h o s t i l e  t o  p r i c e  i n c r e a s e s  

t h a t  a r e  v i e w e d  a s  b e i n g  u n f a i r .  A l m o s t  6 0  p e r c e n t  o f  t h e  f i r m s  r e j e c t e d  t h e  i d e a  o f  t h e  e x i s t e n c e  

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

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

•  D e l i v e r y  S e r v i c e .  T h e  i d e a  w h i c h  t h i s  t h e o r y  c o n v e y s  i s  t h a t  p r i c e  i s  b u t  o n e  o f  s e v e r a l  e l e 

m e n t s  t h a t  m a t t e r  t o  b u y e r s .  T h e r e f o r e ,  r a t h e r  t h a n  a d j u s t  p r i c e s  f o l l o w i n g  c h a n g e s  i n  i n f l a t i o n ,  *

* A statistical analysis of newsstand prices of nine magazines for periods of more than 10 years confirm this 
observation.
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c o s t s ,  s a l e s  o r  t h a t  e x c h a n g e  r a t e s ,  f i r m s  p r e f e r  t o  s h o r t e n  ( l e n g t h e n )  d e l i v e r y  l a g s  o r  p r o v i d e  

m o r e  ( l e s s )  d e l i v e r y  s e r v i c e s .  F o r  t h e  c a s e  o f  m a g a z i n e s  a n d  n e w s p a p e r s ,  i t  s e e m s  t h a t  d e l i v e r y  

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

t h e m s e l v e s ,  o r  t h e y  a r e  n o t  e a s i l y  c h a n g e a b l e .  I n s t e a d .  K o e l n  a n d  R u s h  ( 1 9 9 0 )  n o t e d  t h a t  s o m e  

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

a d j u s t  n o m i n a l  p r i c e s .  C o m m o n  k n o w l e d g e  a l s o  s u g g e s t s  t h a t  s o m e t i m e s  p r i c e  r e d u c t i o n s  m a y  

b o  s u b s t i t u t e d  b y  s o m e  s o r t  o f  s p e c i a l  o f f e r s  o r  g i f t s  t o  r e a d e r s .

N o n e t h e l e s s ,  t h i s  t h e o r y  p e r f o r m e d  r e l a t i v e l y  w o r s e  w h e n  c o m p a r e d  w i t h  B l i n d e r ' s  ( 1 9 9 3 )  

e s t i m a t e s  i n  w h i c h  i t  y i e l d e d  t h e  h i g h e s t  s c o r e ,  h e n c e  t h i s  e x p l a n a t i o n  a l s o  h a d  a  m i n o r  i m p o r t 

a n c e .

•  E x p l i c i t  N o m i n a l  C o n t r a c t s .  E x p l i c i t  c o n t r a c t s  f i x i n g  n o m i n a l  p r i c e s  d o  n o t  a d d  a n y  n e w  

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

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

r a t e  s u r p r i s e s ,  a d j u s t m e n t  c o s t s . . , .  T h e  e x i s t e n c e  o f  e x p l i c i t  w r i t t e n  c o n t r a c t s  b e t w e e n  p r o d u 

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

o f  b o t h  t h e  s i z e  a n d  t h e  f r e q u e n c y  o f  p r i c e  a d j u s t m e n t s .  F i r s t ,  s o m e  a r t i c l e s  h a v e  i n v e s t i g a t e d  

t h e  *contract period theory1 w h i c h  s a y s  t h a t  t h e r e  i s  a  s e t  t i m e  p e r i o d  w i t h  f i x e d ,  o r  o t h e r w i s e ,  

p r e d e t e r m i n e d ,  n o m i n a l  p r i c e s .  T h e y  s t u d y  m a i n l y  h o w  c o n t r a c t s  a r e  d e t e r m i n e d ,  a n d  l i n k e d  

s u c c e s s i v e l y .  F o r  i n s t a n c e ,  o n  o n e  h a n d ,  E h r c n b c r g  et ol. ( 1 9 8 4 ) .  C e c c h e t t i  ( 1 9 8 5 . 1 9 8 7 ) .  D y e  

( 1 9 8 5 )  a n d  D a z i n g e r  ( 1 9 8 7 )  r e p o r t e d  n o  r e l a t i o n s h i p  b e t w e e n  c o n t r a c t  d u r a t i o n  a n d  i n f l a t i o n ,  

s i n c e  l o n g e r  c o n t r a c t s  h a v e  b e t t e r  i n d e x a t i o n  p r o v i s i o n s .  O n  t h e  o t h e r  h a n d .  C a r l t o n  ( 1 9 8 6 )  

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

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

p r i c e  c o n t r a c t s ,  b e c a u s e  t h e y  d o  n o t  t r u s t  o r  k n o w  e a c h  o t h e r .  T h e  ' c o s t '  o f  c h a n g i n g  t h e  p r i c e  

i n  s u c h  a  c o n t r a c t  i s  t h e  r i s k  o f  c r e a t i n g  m u t u a l  d i s t r u s t .  P r i c e s  w i l l  c h a n g e  i n  t h e s e  c o n t r a c t s  

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

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

M a g e e  a n d  K a o  ( 1 9 8 0 a )  a n d  B i l s o n  ( 1 9 8 3 )  i n  S e c t i o n  1 . 5 . 6 ,  e x p l i c i t  c o n t r a c t s  m a y  i n c l u d e  c l a u 

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

t r a d e r  b e a r s  m o r e  r i s k  i n  t h e  t r a n s a c t i o n .

R e s u l t s  i n  T a b l e  3 . 3  s h o w  t h a t  m o r e  t h a n  4 0  p e r c e n t  o f  t h e  r e s p o n d e n t s  n e g l e c t e d  t h e  e x i 

s t e n c e  o f  e x p l i c i t  c o n t r a c t s  c o n c e r n i n g  p r i c e s .  A m o n g s t  t h o s e  w h o  a d m i t t e d  t h e i r  e x i s t e n c e  

a l w a y s  o r  s o m e t i m e s ,  t h e  t h e o r y  s c o r e d  t h e  w o r s t  ( u n d e r  1 . 5 )  w h i c h  s u g g e s t s  t h a t  p r i c e  a d j u s t 

m e n t  m e c h a n i s m s  a r e  n o t  e x p l i c i t l y  c o n t a i n e d  i n  c o n t r a c t s .  R e c a l l i n g  t h e  a r g u m e n t  e x p r e s s e d  

i n  t h e  l e t t e r  q u o t e d  a b o v e ,  t h i s  m a y  b e  e x p l a i n e d  b y  t h e  f a c t  t h a t  i n  m o s t  o f  t h e  m a r k e t s ,  p r i c e s  

a r e  n o t  p r i n t e d  b y  e x p o r t e r s ,  a n d  r e t a i l e r s  e n j o y  a  c e r t a i n  a u t o n o m y  i n  d e c i d i n g  w h e n  a n d  b y  

h o w  m u c h  t o  c h a n g e  p r i c e s .

3.3.3 S ta te  V ariables and P rice  A djustm en t

The rest of the questionnaire can be divided into two parts. Respondents were asked to rank
some state variables depending on how much they influenced pricing decisions. The typical

EB
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candidates were inflation in foreign markets, sales, exchange rates changes, (defined as the 
number of currency units of th e  producer's country per unit o f foreign currency) and cost shifts. 
Questions and scores were form ulated  in the same fashion as before: How important.... Results 
are summarized in Table 3.6. The questionnaire requested a valuation from 1 to 5 for each of 
the pertinent variables. It was found th a t the exchange ra tes, magazine's domestic price and 
foreign inflation were the th ree  variables most valued by firms when deciding export prices, 
whilst, domestic inputs and tran sp o rta tio n  and mailing costs were placed at the bottom .

Table 3.6: Valuation of some s ta te  variables for pricing decisions in foreign m arkets.

Ilunk State Variables Mean score % of ”4'’ 
and ”5”

1 Exchange rates 3.86(1.24) 68.9
2 Magazine’s domestic price 3.55 (1.08) 58.6
3 Foreign inflation 3.55(1.08) 44.8
4 Home inflation 2.93 (1.33) 31.0
5 Foreign competitor’s prices 2.79(1.14) 37.9
6 Foreign inputs 2.77 (1.02) 38.6
7 Foreign sales 2.51 (1.32) 31.0
8 Transp. and mailing costs 2.24 (0.78) 6.8
9 Domestic inputs 2.17(1.25) 13.7

In the light of Table 3.5, it is possible to infer th a t those costs that affect mainly the cost- 
based strategy were the foreign ones. Nonetheless, the newspaper's domestic price also obtained 
a high score, which may indicate th a t th is price may be a baseline in determining foreign prices. 
Transportation costs and dom estic inpu t were the least voted for. It is also interesting to  note 
th a t fluctuations in foreign sales a tta ined  a medium score w*hich suggests th a t swings in demand 
arc absorbed by m arkups, as th e  pass-through literature has pointed out.

Table 3.7: Evaluation of the effect of inflation and exchange ra tes  on the size and frequency of 
adjustm ent.

Rank Variable Mean Score % of *’3V’
and ”4V'

1 I inflation,! Price change 3.44 (0.50) 100.0
2 1 Lxch.rale.t Price change 3.17 (0.92) 86.2
3 1 Exch.rale volatility,) Price rigidity 3.03 (0.73) 75.8
4 I Inflation,1 Price rigidity 2.86 (0.99) 65.5
5 1 Exch.ratc volatility,! Price change 2.42 (1.03) 58.6
6 ! Exch.rate,) Price change 2.17(1.52) 39.7

Two hypotheses about the distinction between trend and volatility changes in the exchange
rate, inflation in foreign markets, and size and frequency of price change were investigated.
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Giovannini (1988). F isher (1989a), Froot and  Klemperer (1989). M ann (1987) and Herguera 
(1994) have distinguished between exchange ra te  trend pass-through and exchange ra te  volatility 
pass-through. These studies found th a t an increase in the volatility of the exchange ra te  led to 
an increase in the price, and in general, a decrease in the to ta l quan tity  traded in the industry.

More interestingly, th ree hypotheses already m entioned in th is dissertation were asked in 
questionnaires:

•  The (Ri+ R j)  hypothesis formulated by Sheshinski and Weiss (1977), which established that 
increases in inflation implied larger price increases, the  ad justm ent dates being constant, 
or shorter periods for identical price changes, or some solution in  between (see Figure 4.3):

• The interaction of changes in exchange ra te  trend and volatility in determining the degree 
of pass-through, and;

• The existence of exchange rate pass-through asymm etries between appreciations and de
preciations.

'lable 3.7 reveals th a t  the  exchange ra te  volatility influenced the  price rigidity more th an  the 
size of price change, urhile the opposite applied for inflation rates. Therefore, risk averse firms 
prefer to  shorten the tim e between price revisions ra ther than  se tting  a larger price in response 
to  the increase in exchange rate uncertainty. Firm s responses, however, again suggested that 
prices were m ore prone to  increases in the  event of an exporter's currency appreciation than  to 
decreases following a depreciation, which indicates that the  experience of import prices in the 
1980s in the US reported by Mann (1986.1987), Baldwin (1988b), Hooper and Mann (1989). 
K netter (1989,1993a) and Froot and Klemperer (1989) was not only due to  the exporters' belief 
on the temporary swing of the US dollar, but ra th e r because exporters were not fond of decreasing 
prices in the US m arket, given the downward rigidity of many product prices.

Finally, models of exchange rate pass-through have usually raised the  issue of multi market 
price discrimination, th e  Pricing-to-Market s tra tegy  (Krugm an [1987]): If price adjustm ents 
across m arkets are perfectly synchronized, then it is possible to  find ex-ante Pricing-to-Market 
and voluntary price discrim ination. If price ad justm ent are staggered, we could speak about 
temporary Pricing-to-Market, until a new* price change occurs. Note th a t  despite this explanation 
has been addressed by a num ber of authors, it has not been sufficiently analyzed a t an empirical 
level.

Table 3.8: M ultim arkct pricing strategies

Strategy Vi Affirmative Vi Sometimes Vi Negative
Markets treated as Independent 82.7 17.2 0.0
Multimarket Price Synchronization 10.3 65.5 24.1

Table 3.8 summ arizes the  results for the  price setting  synchronization. It was found th a t m ar
kets were mostly considered independently, and th a t  there was not widespread agreement about

?
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the tim e p a tte rn  of price adjustm ents in several markets, which further complicates exchange 
rate pass-through comparisons in the short-run.

3.4 Concluding Remarks

This chapter constitutes an a ttem pt to  measure some pricing hypotheses, form ulated according 
to  theories in use. Based on Blinder’s (1993) experiment on 200 US firms' responses on pri
cing behaviour, I studied export price adjustment combining theories on price stickiness and 
explanations of the  sensibility of export prices to exchange ra te  fluctuations.

The results from the interviews suggest that

1. Prices were revised on an annual basis, which constituted a constraint for lagged price 
adjustm ent in the event of changes in the economic environment, and in particular to 
exchange rates;

2. Costs of production and competitors’ decisions were very im portant in determ ining foreign 
prices;

3. Among the  current explanations of exchange rate pass-through, it was shown that the 
perceived elasticity of demand and the costs of adjustm ent very much determ ined the 
elasticity between prices and exchange rate changes. It seems th a t price elasticity of 
demand was not perceived as constant by exporters, which affects price revisions:

4. Exporters recognized tha t some prices were psychological barriers th a t they were aware of
crossing:

5. Rcspondants declared th a t the importance of sunk costs and beachhead or bottleneck 
effects wras ra ther modest in determining price adjustm ents. Firms also rejected the idea 
of pre-established behaviour of prices by tight contracts;

6. Investigation of the state variables that must enter into the pricing equation, showed that 
exchange ra tes , magazines’ domestic prices, foreign inflation and com petitors' prices were 
the main factors to  be taken into account. More im portantly, increases in exchange rate 
volatility, instead of increasing prices as some theorists5 have suggested, tend mainly to 
decrease the  duration of prices;

7. in contrast, there was overwhelming evidence of asymmetric price rigidity to positive and 
negative shifts in the exchange rate: export prices were proved to be more downwardly 
rigid when exporter’s currency depreciates than upwardly rigid when exporter’s currency 
appreciates, wriiich indicates that firms let their markups increase, and exchange rates are 
not passed-through.

As a conclusion, it might be said tha t some of the models of exchange ra te  pass-through in use 
should reflect not only the incompleteness of the reaction of prices to exchange ra te  fluctuations.

5See Ethier (1972). Baron (1976), Clark (1983), Giovannmi (1988) and Donnenfeld and Zilcha (1991).
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but also the speed of th is adjustm ent. It was interesting, however, to  discover how multimarket 
exporters  confirm th a t m arkets can be trea ted  as independent, opening the possibility of price 
discrim ination across countries, while a price adjustm ent synchronization was not the  rule. 
Therefore, costs of adjustm ent relevant to th is case should be interpreted as decision costs6 
(acquiring information on production, dem and and costs related to the  organization, with these 
costs being dependent on the number o f prices adjusted), ra th e r th an  menu costs, linked with 
advertising and updating pricing lists which, on th e  contrary, arc independent of the num ber of 
prices changed.

Nonetheless, the  m ost interesting aspect o f th is study would be to  contrast its results with 
those of the quantitative analysis of the next chap ter because, if the findings obtained by directly 
inquiring of firms about their opinions are coincident wdth w hat they  do in real life, it could 
said th a t this chapter contributes to the  support of this type of methodology, as Blinder (1993) 
claimed, apart from reinforcing the conclusions exclusively related with the theme studied.

6See Ceccbetti (1986), Sheshinski and Weiss (1993).



C hapter 4

A  P a n e l  S t u d y  o f  N e w s s t a n d  P r i c e s  

o f  M a g a z i n e s

“One has only to imagine what would happen to business calculations and plans 
if the  num ber of ounces in a pound, or of inches in a foot. were... variable, and 
then to rem ember that, whereas these measures enter only into contracts concerning 
goods sold by weight or length, the  m onetary unit enters in to  every single economic 
contract of any kind whatever, to  get an idea of th e  ex ten t of the damage to economic 
efficiency for which a m onetary system  that is unreliable, or imperfectly understood, 
may be responsible." B arbara W ooton, quoted in George N. Halm. Monetary Theory, 
Philadelphia, 19-12.

4.1 Introduction

The plethora of theoretical work on industrial economics in the 1980s. based on advances in 
game theory, renewed in some degree the  primary interest of researchers for empirical studies of 
markets and industries. This fact has been pointed out recently by Brcsnahan and Schmalensee 
{1987J, Bresnaham  (1989) and Kirman and Phllps (1993), who recognized th a t empirical work in 
industrial economics has largely benefited from the la test theoretical advances, now and better 
da ta  sets, and th e  use of the most recent econometric techniques. Indeed, earlier empirical 
'studies not only suffered from unsound theoretical foundations, but also from the scarcity of 
da ta  at micro level.

This thesis shares the same interests of these studies, and analyzes data on newsstand prices 
of magazines. Similar typo of data have only been studied by Cecchetti (1986) and Ghosh 
and Wolf (1994).1 This particular choice was rather m otivated by three different but strongly 
interrelated issues already presented in Chapter 2:

1. The transm ission of exchange ra te  changes into new sstand export prices a t a m ultim arket

1 Different aspects of pricing in the publishing industry have been studied by Merriless (1983) - price competition 
among Australian newspapers; Joyce (1990) and Delorme et at. (1994) - price discrimination and quality in 
journals; Cutcheon (1994) - advertising rates.

89
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level (Dornbusch [1987]. Baldwin [1988b], Baldwin and  K rugm an [1989]. K netter [1989. 

1993a], Hens et al. [1991]):

2. The sluggish price response when there  exist costs o f price adjustm ent (Shcshinski and 
Weiss [1977.1983], Cecchctti [1986], Dixit [1989a,b], Dahlby [1992]). and;

3. The m ultim arkct synchronization of these price adjustm ents (Sheshinski and Weiss [1992]}

Cover prices analyzed in this chapter are not the  only revenue source for newspapers. As a 
m a tte r  of fact, newspapers have two additional revenues, wdiich surely play an im portant role in 
cxplaning newsstand prices:

1. Subscription rates. Publishers basically sell their newspapers as spot sales on newsstands, 
and as subscriptions. Subscriptions m ight provide inform ation about the long-term de
mand (see Carlton [1979]), and can reduce both the cost of operating in an uncertain 
environment, characterized by the transaction  costs associated w ith finding buyers in the 
newsstand or spot market and, the  variability of the cash-flows. In fact, in the newsstand 
market, publishers feel th a t they cannot sell all they w ant a t th e  current printed prices 
and consequently, given tha t some prior commitment of production is needed, they can 
ovcr/undcrproducing (see Carlton [1978]). Provided th a t  prices do not vary continuosly 
to meet dem and, uncertainty in dem and is absorbed by changes in rationing frequency.

2. Advertising rates2, which may also influence newsstand prices in a number of ways.

Nonetheless, the collection of this sort of d a ta  was troublesome. Ulrich's International Peri- 
odicals Directory, which contains detailed inform ation on periodicals around the world, including 
subscription and advertising rates, did not provide this inform ation for all the magazines and 
m arkets. Hence the possibility of jointly studying newsstand prices writh  subscription and ad
vertising rates was neglected, as was desirable.

This chapter sta rts  describing the d a ta , the  m arkets and the m agazines studied. The re
m ainder of the chapter is then divided in two large sections, corresponding with an analysis of 
the  newsstand prices in a c lo sed  and o p e n  e c o n o m y  scenarios:

• Section 4.3 begins relating some basic features of pricing such as frequency and size of 
nominal price changes. Following Sheshinski and Weiss (1977, 1983). substituting W  by H as 
s ta te  variable, where R denotes the real or deflated nominal price, a closed economy version of 
the  model in Section 2.4.2 is tested. Therefore, the  stochastic s truc tu re  of inflation is sufficient 
to  describe a pricing strategy* made of lumpy and unfrequent changes. The estimation of this 
model also implies the use of Discrete Dependent Variables Model, which is also explained.

•  Section 4.4 focuses on exchange ra te  pass-through into export prices, and test some speci
fications based on Section 2.2 (demand-side). Since tests on pass-through proved to be hard  to 
carry  out because of price stickiness, the  (W, , Wj) model of Section 2.4.2 was tested using again 
a Discrete Dependent Variables Estim ation. Evidence of the existence of incomplete exchange 
ra te  pass-through into export prices, and asym m etries between appreciations and depreciations 
is found. Furtherm ore, the  natu re  of th e  Pricing-to-Market is studied.

2 See Cutcheon (11*94).
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The final section summarizes the main findings of this analysis and suggests some directions 
for future research.

4.2 The D ata

To study pricing, and in particular the pricing of exports, requires data not readily available. 
Ideally one would like observations of the changes in the transaction price of a consistent and 
homogeneous product3 over a period of time long enough for there to have been substantial 
variation in economic conditions. In addition, the product price must not be the outcome of 
a continuous auction market mechanism because these prices change costlessly between each 
transaction.

Data on the newsstand or cover prices of magazines satisfy these requirements. The prices 
exhibit the  properties of discrete and infrequent adjustment, suggesting that they are not the 
result of an auction mechanism. Scries on newsstand prices of magazines are the prices effectively 
charged to  consumers. Furthermore, magazines are non-storable goods, so consumption could 
not be postponed.4.

The da ta  used in this thesis is based on newsstand prices of magazines. Series were collected 
on a weekly basis, but since there was not a substantial number of price changes within the 
month, monthly d a ta  is employed. For each magazine n. a basic T  x J matrix of prices II" = 
[ /^ ( j) ]  was constructed, with n =  = I...JJ  =  1 ...T, where n represents a particular
magazine, j  is the  j t h  market where the magazine is sold. 1 is time, and (_/) indicates th a t the 
price is expressed in market j ' s  currency. The size of 7' x J varies across magazines: for each 
periodical, there was a particular number of markets, and a different length of series. However, 
for successive exercises, some homogenization in time and markets was performed. There is no 
blank or em pty cell in these matrices, which facilitates greatly the calculations. The magazines 
and the periods studied arc:

Busincsswcek.
Fortune.
Newsweek.
Le Figaro.
Le Nouvel Observateur. 
Le Point.
L’Express.
U Mondo.
The Economist.

January 1981-May 1992. 
February 1983- March 1992. 
December 1977-June 1992. 
October 1978-December 1988. 
October 1977-May 1992. 
March 1976-May 1992.
March 1978-Dccember 1988. 
February 1980-May 1992. 
March 1978-May 1992.

13 markets. 
11 markets. 
11 markets.
14 markets.
11 markets, 
13 markets.
9 markets, 

10 markets.
12 markets.

This choice is explained exclusively by the availability of the data. Not many magazines since 
late 1970s were sold both at home and abroad, and displayed the nominal prices in several 
markets in their front pages. Among these magazines, there were a number which did not 
report prices for enough markets, or for which the scries were interrupted arbitrarily  during

3Kirman and Schueller (199U) analyze prices of 1? models of automobiles for five European countries and, as 
far as all major features were concerned, the models were the same in each country. Nevertheless, there exist 
minor differences, although these should not have a significant effect on differences in price.

4 Only libraries may consider the possibility of delayed consumption and storage!
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some time. Hence, these were excluded from th e  study. Finally, although nowadays some of 
the  magazines listed above report prices in m ore m arkets th an  those considered in this study, 
th e  length of the series is. unfortunately, too  sh o rt .5 Furtherm ore, in some markets, prices were 
available for all the  magazines above: for instance, prices in Italy, Spain and Switzerland were 
obtained for all the magazines; prices in G erm any were obtained in eight and prices in Belgium. 
France, Netherlands, United Kingdom and the  US in seven magazines.

Therefore, these characteristics allowed not only to test the  m ultim arkct pricing features of 
a particular magazine, bu t also the multifirm com petition in a m arket.

(For more details on the series of new sstand prices, see the  Appendix.)

4.3 Price Rigidity and the Closed Economy Price Triggering

This section investigates the  degree of price rigidity to  contribute to  the  understanding of the 
price stickiness itself, and the apparent incom pleteness of exchange ra te  pass-through, as will be 
shown later.

4 .3 .1  A R ev iew  o f E m pirical S tu d ies  on  N om in al P rice  R igid ities

Since well before the  publication of Keynes’ General Theory 6. industrial economists have been 
atvare th a t the responsiveness of prices to  changes in the economic environment differs sharply 
across industries. N otw ithstanding th is early intuition of these incipient works, there have 
been few empirical studies th a t have well docum ented these differences in a systematic way. 
Quito a long tim e passed until a new and form idable a ttem p t was performed by Stiglcr and 
K indahl (1970). who collected prices from buyers for a large num ber of products mainly in the  
US. This data was later analyzed in a seminal paper by C arlton (1986). in which he set the 
basis for studying any structu ra l relationship between sellers' and buyers* characteristics, and 
the price rigidity. He found a significant degree of price stickiness and a negative correlation 
between rigidity and the length of association between transactors. However, not all prices were 
rigid or remained unchanged for substantial periods of tim e .7 8 This diversity in the pattern  of 
price adjustm ent relative to  the economic environm ent reinforced the interest in the analysis of 
nom inal prices. M ore recently, Kashyap ( 1994)?s study of retail catalog prices of 12 goods over 
th e  past 35 years has reached basically th e  sam e conclusions obtained by Carlton's work for a 
time-series panel.

A part from docum enting price rigidity, o th e r  studies have tested some theories on price 
ad justm ent. Some empirical studies on *contract period theory' * such as Khrcnbcrg et al. 
(1984) and Cccchctti (1987) reported no relationship between contract duration and inflation,

'‘For example, the front cover of The Economist nowadays displays prices in 36 currencies but this is relatively 
recent.

6For example, see Mills (1927) or Means (1935). who suggested that the degree of 'complexity’ of a product 
was related with the degree of price rigidity.

7 “The fixed costs of changing price at least for some buyers may be small. There are plenty of instances where 
small price changes occur” , Carlton [1986], p. 638.

8 See Chapter 2.



A Panel Study of Newsstand Prices of Magazines 93

since longer contracts have be tte r index provisions. Alternatively, based on the existence of 
cost of nominal price adjustment models, other articles have studied whether it is possible to 
determine a price inaction for a sufficiently long period. For example, Sheshinski ei al. (1981) 

studied m onthly prices for 15 years of two goods (instant coffee and noodles) produced by two 
local monopolists in Israel, a m arket characterized by high levels of inflation. They found that 
the starting  real price in each price spell and the ending real price tend to  increase, which did not 
support Sheshinski and Weiss’ (1977), as shown below. One of their main findings was tha t the 
frequency of price changes increased greatly. Another famous a ttem p t in this field is Cecchetti’s 
(1986) study of newsstand prices of magazines. Using a similar technique to Sheshinski and 
Weiss (1977) - Discrete Dependent Variables estimation * he analyzed annual da ta  on the cover 
prices of 38 magazines in the US over the  period from 1953 to  1979. He showed th a t prices 
exhibited substantial price stickiness, allowing their real prices to  be eroded by as much as one- 
quarter before implementing a price change. In this case, the  costs of nominal price changes 
decrease either w ith increases in the frequency of adjustm ent, or with decreases in the size of a 
real price change, suggesting th a t  price setters opted for more frequent price adjustm ents when 
inflation is higher, and tha t ad justm ent costs fall as changes become more frequent. A similar 
exercise was performed by Ghosh and Wolf (1994). for m onthly prices of The Economist in 12 
markets between 1973 and 1990, which pointed out the  im portance of menu costs in explaining 
the speed of the exchange rate  pass-through. Dahlby (1992) included, in addition to  costs, some 
information on dem and. She used da ta  on car insurance rates for 69 firms in Canada from 1974 
to  1982. and found th a t a mode! which ignores future inflation performs as well as to  one that 
does consider i t .9 Nevertheless, their estim ates did not support firmly the Sheshinski and Weiss 
(1977) benchmark structure. Finally, o ther studies such as Domberger (1987)10, Van Hoomisscn
(1988)11 12. Lach and Tsiddon f 1992)ia and Tommasi (1993),13 have stressed the im portance of 
expected inflation in explaining price dispersion across products. More im portantly, even in high 
inflation environm ents, price settings arc  not trivially short and price changes do not synchronize 
across firms.

To summarize, studies on price rigidity have analyzed how different inflationary regimes cha
racterize the  individual behavior of nom inal prices, and the distribution of the  frequency and the 
size of price adjustm ent. A lthough the  conclusions depend greatly on the characteristics of the 
da ta  used (basically on the num ber of dimensions these da ta  contain, the level of microeconomic 
disaggregation, tim e basis, e tc ...) these studies stress two basic features:

1. Nominal prices show a persistent degree of stickiness, even in a changing economic envi
ronment and, perhaps m ore im portantly .

2. The tension between empirical tractability  and microeconomic reality is, sometimes, dif
ficult to resolve. Hence, any effort in this direction is becoming increasingly valuable to 
this subject.

9Note, however, that inflation rates in Canada are relatively low.
10He studies quarterly price data of 80 disaggregated commodity groups in the United Kingdom from 1974 to 

1981.
11 She analyzes monthly price data for 13 uniquely defined goods sold in Israel between 1971 and 1984.
12Price adjustments of 20 food products during two inflationary episodes in Israel. 1978-79, 1981-82 and the 

first nine months of 1984.
13 He studies weekly prices of 15 products in 5 supermarkets in Buenos Aires, from February to December 1990.
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Table 4.1: Price Rigidity by Magazine

Magazine #  Markets

D n
(months)

s.d. of D n 
(months)

D>'
(months)

n o t cens cen s no t cens cens n o t cens cens
Businessweek 13 18.6 22.8 18.8 24.2 21.2 29.0
Fortune 11 22.9 23.0 20.0 18.6 30.4 30.2
N* ewsweek 11 16.7 16.G 12.1 13.8 17.3 17.4
Le Figaro Mag. 15 12.5 14.2 10.G 13.4 14.8 16.7
Le N'ouvel Obs. 11 12.1 14.7 10.6 15.6 14.2 16.7
Le Point 13 16.1 17.3 13.1 13.5 18.9 19.5
L’ Ex press 9 16.2 15.2 13.6 13.4 17.4 16.1
11 Mondo 10 14.9 14.7 12.3 12.1 15.8 16.3
The Economist 12 13.3 12.7 10.1 10.1 15.0 14.2

4 .3 .2  R ig id ity  o f th e  N ew sstan d  P r ices  

Aggregate Price Rigidity

The term  spell denotes the period between two sucessive price adjustm ents where a price 
stays in a specific level. T he spell length or duration can be respresented by a random variable 
D s- Therefore, observations of the duration will typically consist of a cross section of durations,

d-j,.................. where is a realization of D s of the sth  spell for a  particular magazine n in
m arket j .  The process observed may have begun a t different points in calendar time. Thus, the 
duration may be censored if the measurement is m ade while the  process is ongoing. Observations 
of durations of spells can suffer from two types of censoring: a duration is said to be left-censored 
(right-censored) if the price before (after) the first (last) sample observation is the same, so the 
duration  of the corresponding spell could be higher. In this exercise, no  account for left-censoring 
is taken, since most of the  scries started at a price adjustm ent, and hence, for each price scries, 
a maximum of one right-censored spell could be obtained.

Table 4.1 and and Figure 4.8 present two gross m easurem ents of th is duration a t aggregate 
level. Define the aggregate average duration o f a price for magazine n ,14as

^  = E C ;  (4.i)

where S n is the to ta l num ber of price spells registered for magazine n , across all m arkets studied. 
This statistic was com puted for left-censored and non-censorerfdata. However, note th a t this D n 
docs not weight the  fraction of magazines sold a t rigid prices which may lead to  underestim ation 
of th e  price rigidity. Therefore, to  correct this possible bias, define the aggregate average duration 
by market for magazine n ,15as

^ j E 5 ? ’ (4-2)
j

14 See C ecchetti (1980).
JSSee C ecchetti (1986).
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where J is the num ber of markets in which magazine n is sold, and D * is V n calculated inde
pendently for each market where n is sold. Since no measure of the quantity purchased in each 
market was available, all markets were equally weighted.16 Table 4.1 also reports the  standard 
deviation of the price rigidity measure, D n.

Estim ates indicate that price rigidity is concentrated at around 15 months (except for Busi
nessweek and Newsweek, where it is larger) which coincides with the results of the interview 
study of C hapter 3. The measure D n reinforces the price stickiness argument detected by D n. 
Price spells tend to  be larger for American magazines. Observe also that larger average rigidities 
are associated with a wider dispersion (across time and/or markets) of price rigidity, and the 
standard deviation grows with average duration.

Figure 4.8 plots histograms of d*j. They show that the magazines with the highest price spell 
variance also experienced a relatively higher degree of price rigidity. However, there is no reason 
why larger price rigidity has to  come associated with larger dispersion of spells' durations.

N o n p a ra m e tr ic  A n a ly sis  o f  R ig id ity

Considering th a t the  price is implicitly a process that has been under way for some tim e, it 
would be possible to characterize the distribution of the variable Dt by imposing fewer re
strictions. First of all. note th a t normality turns out not to be particularly a ttractive for this 
setting, because duration is positive by construction. Thus, suppose that the random variable 
D s has a continuous probability function, / ( d B), where d, is a realization of U ,.  The cumulative 
probability is

W s ) =  f d ‘
Jo

f(u)du = Prob{D, < d,). (4.3)

Define now the survival function as the probability that the spell is of length at least ds. This is

S(d,) =  1 -  F(d,) = ProbiD, > d,). (4.4)

Given the probability that a spell has lasted rfs, what is the probability that the spell will end 
in the next short interval of time, say A? A useful function for characterizing this aspect of the 
distribution of D ,  is the hazard or transition rate, which can be written as

r {d, )  = Iim = lim w _ .t _ A ) - w , )  = ndîl
A-0  A A-U A S(da) 10

10A naive example helps us to understand the difference between Dn and Dn. Assume that magazine price 
series are reported for two markets, each lasting for a one-year period, and that both markets involve the same 
quantity of monthly sales. Suppose that in market A, the price changes every month, while market B's price 
remains constant for the whole year. Therefore, there have been 13 spells of rigidity: 12 lasted 1 month and one 
lasted 12 months. In this example, D n would be equal to {12 + (12 x 1)]/13 «  1.8 months: That is. conditional 
on a price change having just occurred, the average time to the next price change is 1.8 months, with 92 percent 
of the spells lasting one month and 8 percent lasting twelve months. However, notice that half of the goods 
purchased involved a price rigidity of one year. Hence, by using D“, this bias can be reduced to yield a quite 
different result, (1 + 12)/2 =  (¡.5, instead of 1.8.
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K o u g h l y .  t h i s  h a z a r d  r a t e  i s  t h e  r a t e  a t  w h i c h  s p e l l s  a r e  c o m p l e t e d  a f t e r  d u r a t i o n s  o f  ds. g i v e n  

t h a t  t h e y  l a s t  u n t i l  ds. A s  s u c h ,  t h e  h a z a r d  f u n c t i o n  g i v e s  a n  a n s w e r  t o  t h e  o r i g i n a l  q u e s t i o n .

A s  s t a t e d ,  t h i s  t e c h n i q u e  i s  b a s e d  o n  t h e  c a l c u l a t i o n  o f  t h e  s u r v i v a l  a n d  h a z a r d  r a t e  at 
every point in time where at least one spell has ocurred ( P r o d u c t  L i m i t  o r  K a p l a n - M e i e r  

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

3 . 1  f o r  t h e  i n t e r v i e w  s t u d y ,  a n d  t h a t  r e a d a b l e  e s t i m a t e s  a r e  c o n d i t i o n a l  t o  t h e  n u m b e r  o f  s p e l l s  

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

a c c o r d i n g  t o  s o m e  arbitrarily d e f i n e d  i n t e r v a l s  ( L i f e  T a b l e  e s t i m a t i o n ) .

T h e r e f o r e ,  s p l i t t i n g  t h e  t i m e  a x i s  a s  f o l l o w s ,

0 < 7i  <  t2 <  r3 < . . .  < r q ,

a n d  t a k i n g  t h e  c o n v e n t i o n  t h a t  r ? + i  =  o o ,  q t i m e  i n t e r v a l s  c a n  b e  o b t a i n e d ,  1 \* e a c h  i n c l u d i n g  

t h e  l e f t  l i m i t ,  b u t  n o t  t h e  r i g h t  o n e

U =  I  n  <  ds < r i+i} 1 =  1 ------------------, 9 .

S o m e  d e f i n i t i o n s  a r e  n e e d e d  t o  u n d e r s t a n d  h o w  t h i s  e s t i m a t i o n  r u n s :

•  L e t  A /  d e n o t e  t h e  n u m b e r  o f  s p e l l s  w h o s e  o b s e r v e d  d u r a t i o n  i s  a t  l e a s t  77.  G i v e n  t h a t  a  

n u m b e r  o f  t h e s e  s p e l l s  c o u l d  b e  c e n s o r e d ,  t h e  n u m b e r  o f  s p e l l s  t h a t  a r c  at risk* b o r r o w i n g  

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

El =  A ;  -  cjZj.

•  w h e r e  Z\ i s  t h e  n u m b e r  o f  c e n s o r e d  p r i c e  s p e l l s  w h o s e  d u r a t i o n  i s  a t  l e a s t  77:  a s  r e f e r r e d  

a b o v e ,  w .  ( 0  <  u ?  <  1 )  r e p r e s e n t s  t h e  r a t i o  o f  c e n s o r e d  e p i s o d e s  t h a t  s h o u l d  b e  c o n t a i n e d  

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

f t h  i n t e r v a l :

•  f i n a l l y  l e t  ¿7  d e n o t e  t h e  n u m b e r  o f  o b s e r v e d  s p e l l s  c o m p l e t e d  a t  77.

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

Et
et =

Vi

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

Pi =  1  -  G -

G i v e n  t h e s e  e x p r e s s i o n s ,  a n  e m p i r i c a l  e s t i m a t e  o f  t h e  survivor function c a n  b e  o b t a i n e d : 1 7

5 ( n )  ss p / S i r / J .

17 Note that the survivor {unction is calculated at the beginning of each interval, which is a common convention.

S! HUUUMWNi
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F i g u r e  4 . 1 :  E s t i m a t e d  S u r v i v a l  F u n c t i o n s ,  ( x - a x i s .  m o n t h s )

4 1 a  S 4  36 78 4 13 »4 36 78
Le Nouvel Observateur

4 13C 4 36 78
LExpress

412K 4 36 78
Il Mondo

4 12S 4  36 78
Le Point

4 i a s 4  36 78
The Economist

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

x i m a t e l y  a t  t h e  m i d p o i n t s  o f  t h e  i n t e r v a l s  w i t h  t h e  f i r s t  d e r i v a t i v e .

ƒ/ =
S ( T t ) -  5 f r f+ 1 ) 

n+i -  n
/ = 1.

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

f o l l o w s :  ,  _

fi Gi + G/+i
r, =  u r  ° ' = — — •

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

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

g r e g a t e d  f o r  a i l  d e s t i n a t i o n s .  C o n c e r n i n g  t h e  n u m b e r  o f  c e n s o r e d  s p e l l s  o f  d u r a t i o n  d3  s h o u l d  

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

b u t .  c l e a r l y ,  t h i s  i s  a  s o m e w h a t  r a n d o m  a s s u m p t i o n . 1 8

T h e r e f o r e ,  a c c o r d i n g  t o  t h e  c r i t e r i a  o f  T a b l e  3 . 1 ,  s o m e  d i s t i n c t  s u r v i v a l  t i m e s  w e r e  c h o s e n :  

{ 4 . 1 2 , 1 8 . 2 4 , 3 G ,  7 8 } .  E s t i m a t e d  s u r v i v a l  f u n c t i o n s  f o r  e a c h  m a g a z i n e  i n  F i g u r e  4 . 1  s h o w  a  s h a r p  

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

z i n e s  i n  p a r t i c u l a r :  Newsweek, Le Nouvel Observateur, II Mondo a n d  The Economist. I n v e r s e l y ,  

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

y e a r s  a s  n e a r  0 . 3 6 ,  a n d  f o r  m o r e  t h a n  t h r e e  a s  0 . 2 8 .  T h i s  f e a t u r e  i s  c o n f i r m e d  i n  F i g u r e  4 . 2 ,  

w h e r e  t h e s e  f o u r  m a g a z i n e s  a b o v e  d i s p l a y e d  a  p e a k  i n  t h e i r  t r a n s i t i o n  r a t e  f o r  [ 1 2 , 1 6 )  m o n t h s ,

lsCf. the discussion given by Namboodiri and Suchindran (1987), p.58ff.

f t llU!81U!!!JIWJMl«imM
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F ig u re  4.2: E stim a ted  T ran s itio n  R ates, (x-axis, m onths)

4 12824 36 78 4 12824 36 78

th e  riskiest interval fo r a  price change to  ta k e  place. T he  ab ru p t change th a t this function 

ex h ib its  for Newsweek an d  The Economist betw een [12.16) a n d  (16.24) is very noticeable, which 

ind icates th a t  price ad ju s tm en ts  are q u ite  c lu ste red  in the  in terval [12.16), i.c. annual changes, 

i f  th is m arked concen tra tion  of th e  d is trib u tio n  o f price spells around  th e  one year to g e th e r w ith 
th e  questionnaires ' responses (once p er year) a re  firm  indications o f a fixed calendar schedule 

o f  price revision, some o f  th e  prem ises o f th e  econom ic ra tiona le  designed in C h ap ter 2 based 

on cost of ad ju stm en t, an d  in the p a th  of in fla tion  and exchange ra te s  would bo seriously un 

derm ined! indeed, new spapers such as The Econom ist used to  announce in their subscrip tion 

adv ertisem en ts a  cross-increase cover price each y ea r in April: “April price rise. Avoid th e  April 

cover price increase. Subscribe n o w ../’19 T herefo re , when n a tu ra l decision periods arise , it is 

necessary  to  analyze w h e th e r o r not a c ro ss-m ark c t/c ro ss-tim e  convergence is com patib le  w ith 
th e  pricing schemes ea rlie r described in  th is th e s is .20

T h e  nex t tw o subsections offer a d isag g reg ated  analysis o f these resu lts across m ark e ts  and 
tim e .

19 By exam ining th e  d a ta , it can be proved th a t since 1987 price ad ju s tm en ts  have taken place w ith  th is 
announced  periodicity  a round  th e  year. T h is choice could  possibly have som e re la tionsh ip  with th e  beginning of 
th e  UK fiscal year. N onetheless, th is only explains why A pril is chosen in p articu la r, and not th e  fixed calendar 
p ro sp ec tu s  itself.

20 A s a m a tte r  of fact, th e  case o f The Economist deserves special a tten tio n  because first, these price increase 
announcem en ts  ap p ea r recen tly  and  second, these  yearly  price ad ju s tm en t becam e m ore im portan t in th e  la te  
1980s.
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C r o s s - m a r k e t  P r i c e  R ig id i ty

Let us com pare here  th e  stochastic s truc tu re  of price rigidity for each m agazine across m arkets. 

O ne way o f te s tin g  th e  homogeneity of th e  frequency s tru c tu re  of price ad ju s tm en ts  for each 
m agazine consists o f calculating a coefficient of variation for price rigiditv:21

C V R n =
VZ

where <rjn is th e  variance of th e  price durations in m arket j ,  for each m agazine n. ) is its

m oan, and  H2 is th e  variance of these variances o]n in each m arket. For this coefficient, if there 
is an id iosyncratic tren d  in the  rigidity of prices for a given m arket, an absolute m ean variance 

would not be com parable, since the  bases from which the deviations are m easured would differ 

m aterially  in value. For this reason, by expressing the deviations as percentages of the  respective 
averages, as in C V R n* this problem  is solved. Although a trend  factor may slightly affect the 
value of th e  m easure  of variability for a given magazine, it does not lessen th e  com parab ility  of 
m easures betw een different magazines.

Table 4.2: Heterogeneity of Cross-market Price Rigidity. 
Magazine_________ &(<r2) CV Hn
llusinessweek 8.31e+02 9.190+05 33.2
Fortune 2.38c+02 4.29C+04 13.4
Newsweek 2.35e+Q2 4.22e+04 13.3
Le Figaro Mag. 2.32c+02 l.OTo+05 21.5
Le Nouvel Obs. 3.13e+02 5.19C+04 12.8
Le Point 1.97e+Q2 2.59e+04 11.4
L’Express 2.22c+02 3.3*0+04 12.3
11 Mondo t.8Lc+02 2.78O+04 12,4
The Economist 1.40c+02 4.60e+04 18.0

To o b ta in  ro b u st conclusions, some homogenization of the iden tity  of th e  m arkets  included 
in  C V R n was needed. Therefore, when calculating th is m easure only nine destin a tio n s were 
tak en  and neglected  those less representative markets of the sam ple. The resu lts  in T ab le  4.2 
a rc  certain ly  in teresting . They indicate firstly, that the m arket price scries w ithin any m agazine 

presents a low degree o f heterogeneity, (only for Business wee k and  Le Figaro is the  coefficient of 

variation above 20 percen t), and secondly, th a t C V R n is close in value am ong m agazines, which 
m ay suggest a com m on rigidity trend for the whole industry.

T im e - s e r ie s  P r i c e  R ig id i ty

For each m agazine n , th e  annual frequency in each m arket is calculated by dividing th e  num ber 

o f  m onthly changes in a year by 12 and then , an average is com puted for all th e  m arke ts  in which

21 See C arlton  (1986).
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th e  m agazine n is sold. F igure 4.7 p lo ts th is  frequency, w hich show s peaks and  cross-section 

trends: on aggregate , p rice stickiness varies across tim e .22 Som e salien t facts can be observed:

1. M agazines published by American companies exh ib ited  a la rg e r frequency o f price ad 

ju stm en t betw een 1982 and 1986. As is shown la te r , th is  re su lt is very in te re stin g  in 

in te rp re ting  the behavior of im p o rt an d  ex p o rt prices in  th e  US during  th e  appreciation 

of the Dollar in th e  first half o f th e  1980s.

2. For the rest of th e  m agazines th e re  were found  to  be tw o peaks, one around 1980-1981 and 

the second in 1985-86. Furtherm ore, th e  frequency o f price a d ju s tm en t m ainly decreased 

since 1986-87 w ith  respect to  th e  levels o f  preceding years.

To summarize, magazines’ price rigidity was, on average, above 12 months, and survivor functi
ons indicated that the probability of a price remaining unchanged for one year was about 0.80. 
so prompt price reactions in the event of economic fluctuations seem to be precluded. Despite 
the fact that price stickiness showed some variability across markets and time, important di
vergences between price rigidities across markets for a particular magazine could not be found: 
on the contrary, some common patterns among magazines, both across markets and time were 
detected.

4 .3 .3  S iz e  o f  P r i c e  C h a n g e s  i n  a  (ƒ{,■,ƒ{/) s c h e m e

O nce the level o f price rig id ity  is known, it  is a lso  necessary to  rep o rt th e  size of th e  price jum ps 

an d  to  explore th e  link between these tw o m easu res. Since th is  analysis is a time-series cross- 

m ark e t one, com parisons between m agazines and  destinations requ ire  som e sort of norm alization : 

for exam ple, im p lic i t  p r ic e s .  IV jf(j) as in C h a p te r  2, o r r e a l  p r ic e s ,  R j t i j )  =  R ]tU )/P jt, where 
P j t  represents th e  general price level in j .

For th e  m om ent, let us concen tra te  on  th is  la s t norm aliza tion  an d , following Shcshinski and 

W eiss (1977.1983). analyze new sstand price changes as if they w ere sim ply dom estic prices. Some 
definitions arc needed:

• W hen P j tU ) 1S ad ju s ted  a t,  say. tT, a new  in terval or p rice  spell s ta r ts . If #r + i represen ts 

th e  tim e o f th e  n ex t nom inal price a d ju s tm en t, let r  d en o te  th e  in terval [tT, f T+j] during  
which th e  nom inal price rem ains unchanged .

•  Define R i t as th e  level of R  when th e  in te rv a l r  s ta r ts , a n d  R{T when it finishes. Hence, 

call th e  (ƒ£,-, R j)  schem e, a pricing policy characterized  by nom inal price ad ju stm en ts  such 

th a t  the real prices rem ain within these bounds.

•  Shcshinski and  Weiss (1977, 1983) p red ic ted  th a t  a t fT+i ,  if s ta tio n a ry  conditions ab o u t 
th e  ra te  of in flation held, th e  nom inal p rice could be ad ju s ted  such th a t  th e  resu lting  R  

would be set to  f{ /T+1 =  R i 7; but if n o t, Rjt+i ^  R i f

T herefore, it is possible to  distinguish betw een tw o different m easu res o f th e  real price change: 32

32N ote also th a t m agazines produced in th e  sam e co u n try  reported  prices in basically the sam e im porting  
co u n tries , so this eased th e  com parisons.
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Figure 4.3: Expected paths of RjtU ) in the Gvent of a decrease in the rate of inflation P Jf.

1. R e a l  P r i c e  E ro s io n  or C u m u la t iv e  In f la tio n  w i th in  t h e  S p e ll defined as

(R i/H j)  T. r  =  1 ,2 —  and

2. R e a l  P r i c e  A d ju s tm e n t  given by

Rlr+liRir, T = 1 ,2 ....

where R jt +i could be coincident w ith R ir -

Consequently, a fte r these tw o definitions and following Sheshinski and Weiss (1977),we can 

derive some conjectures abou t th e  relationship  between frequency and size of nom inal price 

ad justm en t, sum m arized in tw o propositions

P ro p o s it io n  3 Higher expected rates o f inflation, P ]t, increase the upper limit, R j , and decre
ase the lower lim it, so the band o f fluctuation for real prices widens,

ORi/OPjt > 0
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T a b l e  4 . 3 :  P r o p o r t i o n  o f  R e a l  P r i c e  A d j u s t m e n t s :  { R j/R i)T a n d  Rir+ijR
_____________________________ R e a l P r ic e  E ro s io n . (R //R ,) r

Magazine less 2% less 5% 5 -  10% 10 — 15% 1 5 -2 0 % 20 -  25% +25%
Businessweek 14.8 40.5 24.3 13.5 8.1 1.3 1.2
Fortune 11.3 43.3 24.5 16.9 7.5 1.8 5.6
Newsweek 15.6 40.8 27.8 15.6 5.2 3.4 6.9
Le Figaro Mag. 22.U 40.3 27.5 20.1 3.6 5.5 2.7
Le Nouvel Obs. 18.0 44.2 22.1 11.4 9.0 7.3 5.7
Le Point 13.8 33.3 27.7 15.2 12.5 4.8 6.2
L’Express 27.2 46.7 24.6 10.3 5.1 7.7 5.1
U Mondo 15.0 52.6 22.5 7.5 11.8 0.0 5.3
The Economist 23.7 58.1 19.3 11.2 6.2 3.1 1.8

R eal P r ic e  A d ju s tm e n t .  (Rjt+i / R ,it)
Businessweek U.O 11.4 21.3 24.5 13.1 9.8 iy.6
Fortune 0.0 14.2 35.7 7.1 16.6 2.3 23. U
Newsweek 1.0 5.1 56.7 18.5 14.4 5.1 0.0
Le Figaro Mag. 5.5 10.0 27.5 33.0 15.5 7.3 6.4
Le Nouvel Obs. 4.2 23.1 43.1 23.1 9.4 0.0 1.0
Le Point 1.5 13.6 33.3 31.0 11.3 6.8 3.7
L’Express 1.4 10.2 25.0 41.1 17.6 1.4 4.4
Il Mondo 0.0 12.0 36.1 25.3 13.2 12.0 1.2
The Economist 2.7 29.0 39.1 20.2 8.1 2.0 1.3

and
ORifdPjt  < 0,

and inversely for a lower inflation.

P r o p o s i t i o n  4  Let c T  denote the size of the interval r  between two adjustment times tr and tT+\. 
Assume that the value of the firm, V , depends on real prices R jt(j)- Then, if f '(R 3t{ j)) • Rjt(j) 
is a non-increasing function in Rjt(j) - the monotonicity condition - it results that

dCr/dPjt < 0.

F i g u r e  4 . 3  s h o w s  g r a p h i c a l l y  t h e s e  p r o p o s i t i o n s  f o r  a  d e c r e a s e  i n  i n f l a t i o n  a t  t i m e ,  s a y  t T, s o  

P j f r - i  >  P j i r *  O b s e r v e  t h a t  t h e  s o l u t i o n  r a n g e s  f r o m  t h e  c o n s t a n c y  o f  (Ri,Rj)  w h i l e  c r  v a r i e s  

( c a s e  a ) ,  t o  t h e  t h e  o p p o s i t e ,  w h e r e  t h e  t i m e  b e t w e e n  p r i c e  a d j u s t m e n t  r e m a i n s  f i x e d  a n d  t h e  

b o u n d a r i e s  v a r y  ( c a s e  c ) .

D istribu tion  o f P rice  C hanges

G i v e n  t h e  m a i n  a s p e c t s  o f  t h e  (Ri,Ri)  h y p o t h e s i s , ,  t h e  r e a l  p r i c e  s e r i e s * * 3  ( s o l i d  l i n e  i n  F i g u r e s  

4 . 1 6 .  4 . 1 8 ,  4 . 2 0 . 4 . 2 2 ,  4 . 2 6 .  4 . 2 8 ,  4 . 3 0  a n d  4 . 3 2 )  s h o w e d  t h a t  t h e  b a n d  o f  i n a c t i o n  (Ri, Ri)  v a r i e s  

a c r o s s  s p e l l s  o r ,  i n  t h e  b e s t  c a s e ,  b e t w e e n  d i f f e r e n t  s u b - s a m p l e s . 23 2 4  O b s e r v a t i o n  o f  (R ifR i)r a n d  

Rir+i/Rir  i n  T a b l e  4 . 3  a n d  i n  F i g u r e s  4 . 9  a n d  4 . 1 0  r e s p e c t i v e l y ,  i n d i c a t e s  t h a t :

23The series have been normalized by taking as a base the starting observation for each market.
24Nevertheless, observe that the values of some real prices at the beginning and at the end of the period are 

nearly equal: for instance, prices of Businessweek and Newsweek in Austria, Germany, Netherlands, Sweden, 
Switzerland, UK and US.
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T a b l e  4 . 4 :  H e t e r o g e n e i t y  o f  C u m u l a t i v e  I n f l a t i o n  w i t h i n  t h e  S p e l l ,  ( R i/R i ) r ,  a c r o s s  m a r k e t s .

Magazine E{^)  £ 2  CVCn
Businessweek 1.35e+02 3.46e+04 15.9
Fortune U le+ 0 2 2.63e+04 15.3
Newsweek 6.37e+01 1.98e+03 5.5
Le Figaro Mag. 1.17e+02 2.31e+04 14.0
Le Nouvel Obs. 1.43e+02 2.80e-f-04 14.0
Le Point 8.91e+01 6.31e+03 8.4
L’Express 7.17e+01 4.36e+03 7.7
11 Mondo 5.48e+01 1.73e+03 5.6
The Economist 4.39e+01 9.67e+02 4.6

1 .  H e a l  p r i c e  e r o s i o n  w i t h i n  t h e  s p e l l  o f  l e s s  t h a n  5 %  o c c u r s  f o r  m o r e  t h a n  4 0 %  o f  t h e  c a s e s ,  

a n d  v a r i a t i o n s  o v e r  2 5 %  a c c o u n t  f o r  o n l y  a r o u n d  5 %  o f  t h e  s p e l l s .  T h e  d a t a  r e v e a l s  

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

2 .  T h e r e  i s  a  s i g n i f i c a n t  n u m b e r  o f  (Ri/Ri)r t h a t  c o u l d  b e  c o n s i d e r e d  o f  s m a l l  s i z e ,  i . c . .  l e s s  

t h a n  2 % .  T h e s e  c a s e s  s u m  u p  m o r e  t h a n  1 5 %  o f  t h e  t o t a l  a n d .  f o r  s o m e  m a g a z i n e s ,  s u c h  a s  

The Economist.  L *.Express o r  Le Figaro,  t h e y  c o n s t i t u t e  a  q u a r t e r  o f  a l l  s p e l l s .  H e n c e ,  t h i s  

e v i d e n c e  m a y  s u g g e s t  t h a t  if the costs of being at the wrong price are only proportional to 
the real price erosion, a s  a s s u m e d  b y  t h i s  f i r s t  a p p r o x i m a t i o n ,  t h e s e  c o s t s  s e e m  t o  b e  q u i t e  

l a r g e  f o r  a  n u m b e r  o f  c a s e s :  t h a t  i s ,  s i n c e  t h e s e  f i g u r e s  a r e  a g g r e g a t e d  b y  m a g a z i n e ,  p r i o r  

t o  o b s e r v i n g  c h a n g e s  i n  Wjt(j)  w i t h i n  t h e  s p e l l ,  i t  w o u l d  b e  a p p e a l i n g  t o  d i s c u s s  w h e t h e r  

o r  n o t  t h e y  c o r r e s p o n d  t o  m a r k e t s  m o r e  s e n s i t i v e  t o  p r i c e  c h a n g e s ,  o r  t o  a  s p e c i f i c  p e r i o d .

3 .  C o m p u t i n g  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  o f  c u m u l a t i v e  i n f l a t i o n  w i t h i n  t h e  s p e l l ,  CVCn2s i n  

T a b l e  4 . 3 . 3  c a p t u r e s  t h e  e x i s t e n c e  a  c o m m o n  s t o c h a s t i c  s t r u c t u r e  f o r  (Rj( Ri)r a m o n g  m a r 

k e t s .  T h e s e  e s t i m a t e s  s h o w  t h a t  w e  c o u l d  n o t  r e j e c t  t h i s  c o n j e c t u r e  m a i n l y  f o r  Newsweek, 
II Mondo a n d  The Economist H o w e v e r ,  i t  i s  p e r h a p s  m o r e  i n t e r e s t i n g  t o  n o t i c e  t h a t  t h i s  

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

A g a i n ,  t h i s  m a y  s u g g e s t  a  c e r t a i n  p a t t e r n  f o r  t h e  w h o l e  i n d u s t r y .

4 .  E s t i m a t e s  o f  RiT+i/Rtr i n  T a b l e  4 . 3  a n d  F i g u r e  4 . 1 0  o f  l e s s  t h a n  2 %  a r e  r a t h e r  s c a r c e ,  a n d  

n e g a t i v e  p r i c e  a d j u s t m e n t s  i n  F i g u r e  4 . 1 0  w e r e  n o t  e x p l a i n e d  b y  n e g a t i v e  i n f l a t i o n .  O n  

t h e  c o n t r a r y ,  t h e s e  f i g u r e s  w e r e  l a r g e r  r e l a t i v e  t o  t h o s e  o f  ( RjfRi)T w h i c h  i n d i c a t e s  t h a t  

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

O v e r /U n d e r sh o o tin g  C u m u la tive  Inflation

F i g u r e s  4 . 3 4 - 4 . 5 1  s h o w  t h e  p e r c e n t  v a r i a t i o n  o f  {RijRi)T w i t h i n  e a c h  s p e l l ,  a n d  t h e  d e g r e e  o f  

u n d e r s h o o t i n g  ( o v e r s h o o t i n g )  c a l c u l a t e d  a s

R lr+ i/R ,r-U ilfR i)r < ( » 0 ,  25

25 It is similarly calculated as C V R '1 in Section 4.3.2.
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r e s p e c t i v e l y ,  a n d  r e p r e s e n t e d  b y  n e g a t i v e  ( p o s i t i v e )  v e r t i c a l  l i n e ,  w h e n  a  p r i c e  c h a n g e  o c c u r r e d .  

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

e x a c t l y  o f f s e t s  t h e  r e a l  e r o s i o n  w i t h i n  t h e  s p e l l .  T h e s e  p i c t u r e s  i n d i c a t e  t h a t :

1 .  T h e r e  e x i s t s  s o m e  h e t e r o g e n e i t y  i n  r e a l  p r i c e  e r o s i o n  b y  m a r k e t .  D e s p i t e  t h e  t r a n s i t i o n s  

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

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

s t a t e s .  I t  s e e m s  t h a t  t h e  p r i c e  r u l e  m e a s u r e d  i n  t e r m s  o f  t h e  p a r a m e t e r s  ( _ ƒ £ , ■ ,  R[) h a s  b e e n  

c h a n g i n g  g r a d u a l l y  o v e r  t i m e .

2 .  I n  r e a l  t e r m s ,  o v e r s h o o t i n g  i s  p r e d o m i n a n t ,  w h i c h  s u g g e s t s  c i t h e r  t h a t  e x p e c t a t i o n s  a r e  

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

n o  a c c o u n t  i s  t a k e n  o f  e x p o r t e r s ’  c u r r e n c y  a p p r e c i a t i o n s .  N o t i c e  t h a t  i t  i s  a l s o  i n t e r e s t i n g  

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

3 .  T h e  l o w e r  t h e  f r e q u e n c y  o f  p r i c e  a d j u s t m e n t ,  t h e  l e s s  i s  t h e  d e g r e e  o f  u n d e r / o v e r s h o o t i n g  

p e r f o r m e d  b y  t h e  f i r m  w h e n  a  p r i c e  i s  a d j u s t e d ,  t h u s  f o r  t h e s e  c a s e s ,  {Rj/Ri)r i s  m o r e  

a c c u r a t e l y  t r i g g e r e d .

R educed-form  correla tions

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

PjtAP-iifti)r* ftlr+\lRir  a n d  c r  f o r  a  g i v e n  c o u n t r y  o r  m a g a z i n e .  T h e  a n a l y s i s  b y  m a r k e t  

i s  s u m m a r i z e d  i n  T a b l e  4 . 5  w h i c h  p r e s e n t s  s o m e  s t a t i s t i c s  f o r  t h e s e  v a r i a b l e s  a c r o s s  t i m e  f o r  

s i x  s e l e c t e d  c o u n t r i e s  a g g r e g a t e d  b y  m a g a z i n e s .  A d d i t i o n a l l y ,  t h i s  t a b l e  i n c l u d e s  t h e  a v e r a g e  

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

e x c h a n g e  r a t e .  S e v e r a l  c o n c l u s i o n s  e m e r g e  f r o m  t h i s  d a t a :

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

c o m p l e t e d  s p e l l ,  [ 1 ]  i n  T a b l e  4 . 5 .  a n d  a  c e r t a i n  d e c r e a s e  i n  t h e  n u m b e r  o f  p r i c e  a d j u s t m e n t s  

[ 2 ]  e x c e p t  f o r  t h e  U S ;

•  W h e n  a n  u p w a r d  t r e n d  w a s  d e t e c t e d  f o r  t h e  a v e r a g e  s i z e  o f  t h e  f i x e d  p r i c e  c h a n g e  [ 3 ]  

i n  f o u r  c o u n t r i e s  ( B e l g i u m ,  G e r m a n y ,  S p a i n  a n d  I t a l y ;  t h i s  m e a s u r e  r e m a i n e d  r e l a t i v e l y  

s t a b l e  i n  S w i t z e r l a n d  a n d  i n c r e a s e d  i n  t h e  U . S . ) ,  t h e  a v e r a g e  o f  c u m u l a t i v e  i n f l a t i o n  s i n c e  

l a s t  c h a n g e  [ 4 ]  e x p e r i e n c e d  i t s  l o w e s t  v a l u e s  b e t w e e n  1 9 8 5  a n d  1 9 8 8 :

•  W h i l e  t h i s  p e r f o r m a n c e  s e e m s  t o  b e  p o s i t i v e l y  c o r r e l a t e d  w i t h  c u r r e n t  i n f l a t i o n  [ 5 ]  i n  B e l 

g i u m ,  G e r m a n y  a n d  S w i t z e r l a n d ,  i n c r e a s e s  i n  [ 4 ]  f o r  I t a l y ,  S p a i n  a n d  U . S  w e r e  a c c o m p a n i e d  

b y  a  s t a b i l i z a t i o n  o r  s l i g h t  d e c r e a s e  i n  t h e  i n f l a t i o n  r a t e s .  T h i s  f a c t  c o u l d  u l t i m a t e l y  b e  

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

d e s p i t e  t h e  m o d e r a t i o n  o f  i n f l a t i o n  r a t e s  i n  I t a l y  a n d  S p a i n ,  t h e i r  l e v e l s  w e r e  s t i l l  h i g h e r  

t h a n  i n  t h e  r e s t  o f  t h e  c o u n t r i e s  c o n s i d e r e d .  N o n e t h e l e s s ,  i t  i s  r e m a r k a b l e  t h a t  t h e  s l o w -  

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

i n c r e a s e  i n  p r i c e  s t i c k i n e s s  a c r o s s  m a r k e t s ;
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Table 4.5: Magazine Price Changes by Country, 1981-1991.f

Year I1] [2] [3] w [5] [*] w !21 [3] [4] _ J * L t6!
B elg ium G e rm a n y

1981 7.1 0.6 16.8 9.8 8.8 -7.0 6.9 0.4 13.7 15.7 5.0 i . i
1982 6.9 1.2 17.6 12.7 8.5 -8.6 11.1 0.4 11.0 5.5 3.3 3.1
1983 5.4 1.2 8.7 6.8 9.0 -5.8 11.8 0.6 10.4 6.0 2.3 -0.8
1984 7.3 0.8 9.7 11.2 7.1 -3.6 9.7 0.8 11.8 5.3 1.8 -4.8
1985 5.0 1.2 9.5 7.4 4.0 8.4 6.6 0.8 8.1 5.0 0.8 13.2
1986 7.4 0.8 9.8 1.7 2.3 13.1 6.5 0.8 4.5 0.5 -0.3 15.6
1987 7.9 0.4 7.3 5.1 2.2 4.1 12.5 0.0 3.1 5.1 0.7 4.8
1988 13.2 0.2 7.5 8.6 3.3 -2.9 25.4 0.0 3.1 8.6 1.8 -3.8
1989 21.7 0.2 7.5 11.9 4.2 4.6 25.1 0.4 4.7 4.4 2.2 4.2
1990 17.6 0.6 9.4 10.0 4.4 4.8 26.0 0.0 5.8 10.0 2.4 3.8
1991 18.2 0.2 12.1 11.6 1.8 -2.6 17.3 0.6 6.5 8.2 2.0 -2.6

I ta ly S p a in
1981 3.8 1.2 17.8 8.5 13.0 -10.7 6-2 1.0 19.3 23.8 18.5 -4.5
1982 5.4 1.4 4.8 14.3 12.7 -3.6 6.9 1.0 19.7 24.0 15.4 -13.1
1983 4.9 0.8 13.5 9.9 9.6 -5.8 4.9 1.0 19.2 10.4 20.5 -10.2
1984 4.9 1.0 13.2 9.9 7.6 -6.9 7.1 1.0 19.8 27.5 18.1 -1.2
1985 4.0 1.6 11.5 6.1 6.1 2.8 5.0 1.6 14.5 14.5 10.8 -0.1
1986 6.3 0.8 8.0 3.9 4.7 12.9 4.3 1.2 8.3 8.5 8.1 4.5
1987 6.5 0.8 6.8 5.4 5.1 0.0 6.1 0.6 3.8 8.1 7.0 6.9
1988 8.4 0.6 3.2 4.9 4.6 -3.7 12.2 0.3 4.3 9.9 9.4 1.8
1989 16.7 0.6 2.8 7.0 . 5.1 4.0 12.1 0.5 4.2 23.7 9.0 3.3
1990 29.2 0.6 2.7 18.1 5.3 2.0 14.6 0.3 4.4 25.9 7.6 5.0
1991 19.6 0.6 3.1 8.3 4.3 -2.8 11.4 0.5 2.5 17.2 5.5 -2.5

S w itz e rla n d U .S .
1981 4.9 0.5 9.9 8.1 5.0 13.3 13.9 0.2 9.0 7.5 6.8 22.7
1982 11.4 0.3 9.6 8.2 3.9 0.8 27.4 0.2 8.9 46.7 3.3 15.6
1983 13.7 0.3 5.2 9.0 1.9 4.0 21.2 U.Ü 9.2 9.0 3.1 13.9
1984 14.0 0.6 6.4 6.6 2.7 -6.5 36.4 0.0 9.2 6.6 3.1 16.7
1985 7.5 0.8 6.2 4.7 1.6 11.3 26.1 0.7 9.1 21.9 2.3 -21.1
1986 10.7 0.5 7.8 2.1 0.5 14.3 12.1 0.7 9.2 8.2 1.8 -15.3
1987 18.2 0.0 8.6 8.1 1.5 5.5 7.3 0.7 10.6 4.1 3.4 -10.4
1988 25.4 0.1 8.2 2.9 1.8 -6.7 11.5 0.2 9.8 4.5 3.8 6.7
1989 32.3 0.1 7.9 2.5 3.6 0.0 17.2 0.2 12.6 3.8 3.8 -2.1
1990 39.4 0.1 7.2 5.0 4.8 7.0 23.1 0.2 12.0 19.9 4.4 -12.0
1991 22.5 0.6 8.0 14.2 2.1 -6.3 13.5 0.5 10.3 13.6 1.2 7.1
t  I did not us« all the magazines when analyzing these statistics for a  number of markets; 
Spain and  Switzerland, 6 magazines; Belgium, Germany, Italy an d  US, 5 magazines. The 
usage of more magazines would have implied to decrease the num ber of years since some 
series finished at 1988. [l]=s Average length of price spells, <T; [2]= Average number 
of price changes, A; [3]ss Average fixed price change, R /r+ i / H , r ; [4]= Average of the 
cum ulative inflation since last price change, (R //R ,) r ; [5]= C urren t Inflation, P J(; [6]= 
Average exchange rate variation. S l t . All changes are m easured as percentages._________
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•  F i n a l l y ,  o b s e r v e  t h a t  e x c h a n g e  r a t e  d e p r e c i a t i o n s  ( a p p r e c i a t i o n s )  [ 6 ] ,  i n  t h e  f i r s t  h a l f  o f  t h e  

s a m p l e  o f  t h e  B e l g i a n  F r a n c .  I t a l i a n  L i r a  a n d  S p a n i s h  P e s e t a  ( D e u t s c h m a r k .  S w i s s  F r a n c  

a n d  D o l l a r )  l e d  t o  a  l a g g e d  r e s p o n s e  d e c r e a s i n g  ( i n c r e a s i n g )  t h e  l e n g t h  o f  p r i c e  s p e l l s .

T a b l e  4 . 6 :  E s t i m a t e s  o f  t h e  C o r r e l a t i o n  b e t w e e n  I n f l a t i o n ,  C u m u l a t i v e  I n f l a t i o n  w i t h i n  t h e  S p e l l .

R e a l  P r i c e  A d j u s t m e n t  a n d  F r e q u e n c y  o f  A d j u s t m e n t .

Correlation Coefficients
Magazine [PjMflj/IMrl ip , .* .] [{Rjr+l/R%r)>tr] tP^iR/r+r/ß,,)]
Businessweek Ü.4U .0.30 0.60 -0.19 -0.01
Fortune 0.42 -0.15 0.32 -0.33 0.05
Newsweek 0.37 -0.23 0.50 -0.21 0.22
Le Figaro Mag. 0.23 -0.32 0.50 0.02 0.34
Le Nouvel Obs. 0.36 -0.16 0.62 -0.05 0.31
Le Point 0.28 -0.21 0.54 -0.01 0.36
L'Express 0.40 -0.11 0.52 0.03 0.41
II Mondo 0.51 -0.15 0.54 0.13 0.45
The Economist 0.36 -0.14 0.57 0.04 0.38

T h e  r e s u l t s  f o r  a n  a n a l y s i s  b y  m a g a z i n e  a r e  s h o w n  i n  T a b l e s  4 . 6  a n d  4 . 7  a n d  i n  F i g u r e s  4 . 1 1  

t o  4 . 1 5 ,  t h e  m o s t  s a l i e n t  o f  w h i c h  f a c t s  a r e :

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

i n  F i g u r e  4 . 3 ,  d o c s  n o t  d e c r e a s e .

2 .  I n f l a t i o n  a n d  s p e l l  l e n g t h s  a r c  n e g a t i v e l y  c o r r e l a t e d  a t  a n  a g g r e g a t e  l e v e l .  A t  d i s a g g r e g a t e  

l e v e l  e s t i m a t e s  w e r e  n o t  s i g n i f i c a n t ,  a n d  l a r g e l y  h e t e r o g e n o u s  a c r o s s  m a r k e t s .  C o e f f i c i e n t s  

w e r e  s i g n i f i c a n t  f o r  A u s t r i a .  B e l g i u m  a n d  G e r m a n y .  F u r t h e r m o r e ,  f o r  I t a l y  a n d  S p a i n ,  

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

m o r e  b y  i n c r e a s i n g  p r i c e s  t h a n  b y  d e c r e a s i n g  p r i c e  r i g i d i t y .  Newsweek a n d  The Economist 
e x h i b i t ,  i n  F i g u r e  4 . 1 3 ,  a  d e c r e a s e  i n  t h e  v a l u e  o f  t h e  c o e f f i c i e n t s  d u e  t o  t h e  1 2 - m o n t h s  

a d j u s t m e n t  s c h e d u l e .

3 .  P r i c e  r i g i d i t y .  cT, a n d  {Rj/Ri)r a r c  p o s i t i v e l y  c o r r e l a t e d  b u t  a s  t h e s e  v a r i a b l e s  i n c r e a s e ,  

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

4 .  F i n a l l y ,  t h e  e s t i m a t e s  o f  t h e  c o r r e l a t i o n  b e t w e e n  RiT+i/RiT a n d  i n f l a t i o n  w e r e  p o s i t i v e  a n d  

s i g n i f i c a n t  f o r  a l l  c a s e s  e x c e p t  f o r  Businessweek a n d  Fortune, w h i c h  s u g g e s t s  t h a t  i n f l a t i o n  

i s  i n c o r p o r a t e d  w h e n  p r i c e  a d j u s t m e n t  o c c u r s .

S u m m a r i z i n g ,  a  f i r s t  a p p r o x i m a t i o n  t o  t h e  (R i,R j)  s c h e m e  i s  s u f f i c i e n t  t o  s h o w  t h a t  t h e  

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

m u l a t e d  i n f l a t i o n  w i t h i n  t h e  s p e l l  a n d  r e a l  p r i c e  a d j u s t m e n t s  r a n g e d  m a i n l y  b e t w e e n  2 %  —  2 5 % ,  

a n d  5 %  —  2 5 % .  r e s p e c t i v e l y .  S o m e  d e g r e e  o f  h o m o g e n e i t y  b e t w e e n  m a r k e t s  f o r  a  s i n g l e  m a 

g a z i n e  w a s  d e t e c t e d ,  w h i c h  t o g e t h e r  w i t h  t h e  h o m o g e n e i t y  o f  p r i c e  r i g i d i t y ,  r a i s e s  t h e  i s s u e  o f  

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

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

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

T a b l e  4 . 7 :  C o r r e l a t i o n  C o e f f i c i e n t s  b e t w e e n  P J i ?  cT a n d  ( Ri/R{)r b y  m a r k e t .

C o rre la tio n  betw een  P i( a n d f r .
AS BF DK FF DM FL LI SK SF UK Us Ca FT MA SE~ IV TU

BUS -1.00 -.91 .15 -.94 -.35 -.30 -.34 -.07 -.99 .48 -.39 -.29
FOR -.29 -.08 .26 .03 -.76 -.72 .00 .87 .16 -.27
NEW -.75 -.12 .21 -.30 -.70 -.25 -.48 .50 -.46 .44 -.08
LEF -.25 -.82 -.68 .08 -.09 -.48 -.08 .91 -.69 .18 -.01 -.38 -.35
LNO -.43 -.07 -.30 .15 .73 -.09 .22 -.58 -.36 -.35 .13
LEP -.36 .04 .01 -.14 -.13 .41 .54 .10 .11 -.54 -.01 .0«
LEX -.40 -.16 .11 .28 -.02 .92 .15 -.05 -.15
TEC .13 -.01 .60 .39 -.29 .38 -.31 -.25 -.41 -.24 -.44 -.29
ILM -.55 -.45 -.31 -.34 -.67 .28 .53 .70 -.18

C o rre la tio n  betw een  P Jt an d  {Rj/Rt)r.
BUS 1.00 -.33 .43 -.85 .51 .30 -.03 .10 -.99 .75 -.21 .14 -.60
FOR .17 .53 .60 .67 .52 .95 .45 -.50 .94 -.53
NEW -.42 .1» .25 .36 -.34 -.20 -.20 .67 .76 -.26 -.18
LEF -.24 -.29 .66 .94 .66 .04 .65 .99 -.54 .52 .56 .86 -.18
LNO .35 .55 -.09 .29 .73 .27 .31 -.38 .78 .62 .16
LEP .53 .47 .42 .08 .05 .75 .52 -.05 .18 .37 .62 .05
LEX .24 .36 .63 .74 .30 .98 .07 .26 -.01
TEC .45 .25 .60 .75 .10 .68 .08 .06 .47 .50 -.15 -.33
ILM .48 .45 .51 .67 -.46 .62 .69 .78 -.04

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

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

o f  p r i c e  a d j u s t m e n t s  w i t h i n  t h i s  ( i t * ,  Rj)  c o n t e x t ,  a l l o w i n g  f o r  m o r e  v a r i a b l e s  a f f e c t i n g  t h e  f i r m s '  

d e c i s i o n s .
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4 .3 .4  A  D is c r e te  D e p e n d e n t  V a r ia b le s  E s t im a t io n  o f  P r ic e  A d ju s tm e n t s  in  a 

( s ,S ) - t y p e  S c h e m e

A Description of the Application of D iscrete Dependent Variables M odel to  the 
Price Adjustment Problem

As shown in Section 4.3.1, attem pts to  param etrize  o f the price ad justm ent rule have usually 

been performed using Discrete Response models; see for example, Sheshinski el al. (1981). 

Cccchetti (1986). Dahlbv (1992) and Ghosh and W o lf (1994). Th is method typ ica lly  consists 

o f approx im ating  the f irm ’s pricing behavior by a discrete dependent variable th a t indicates 

w hether or not a price change has occurred, depending on a set o f covariates (fo r a description 
o f these models, see Cham berlain (1980, 1984], A m cm iya  [1981], M addala [1983] or McFadden 

[1984]). Applied to  the general (s ,S ) p ric ing  ru le  where both a price increase and decrease may 

occur, recall the la ten t or dum m y variable Ijt in  C hapter 2, bu t defined as follows fo r estim ation 

purposes:

1 i f  Pjt > Pj t _ !

0 i f  Rjt =  Pjt-i :" ■ (4.6)

- 1 i f  Pjt < Pjt-l 1

such th a t the ob jective  o f th is  technique would be to  determ ine the p ro bab ility  th a t l Jt take one 

o f these three values:

Pr(Ijt = l)  = Pr(APJt >Z'J )

P r(lit =  0) =  Pr(0 < i f ;  <  Z) and VP~t >  Z j)

(4 .7)

where

•  i '“t denotes the unconstrained o r fric tion less price the firm  would choose i f  ad justm ent 

costs did no t exist, and:

•  Zj  >  0(Zj < 0) is the maximum positive (negative) deviation between P*t and PJt  ̂ before 

Pjt is increased (decreased).

Thus, in the (R i.R i)  scheme o f last section, the unconstrained price would be given by

P it • P

and in  the (W ,. ) model o f Section 2.4. by

Pjt — Pjt/Sjt-

In  general, we m ay assume tha t
P-t = h (X j t ), (4 ,8)

where h is a func tion  o f the  m a trix  X j t th a t includes whatever covariates influencing the m otion  

o f  the  unconstrained o p tim a l p r ic e d

26For example. Cecchetti (1986) characterizes this optimal price, following Rotemberg’s (1982a,b) demand and 
cost functions for a  monopolist, as:

/.(f i.p .,Q .)= (F ./p .rQ f. a s )

*• ^
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For e x p o sitio n a l p u rp o se s , a  o n e-s id ed  m odel is only co n sid e red  w hich is sufficient to  d e m o n s tra te  

th e  logic o f th is  tech n iq u e . T h e re fo re , le t  Zj  d eno te  Z j  in  s h o r t .  E s tim a tin g  th e  p ro b a b ilitie s  in 

(4 .7 ) req u ires  a  defin ition  o f  th e  d is ta n c e  Djt as

Djt  =  AP-t -  (ZJt -  P j r - 1) =  0jt  +  3 X j t  +  Ujt.  (4 .12)

w here P jT- i  is th e  level a t  w hich  th e  n o m in a l p rice w as se t w h en  i t  w as la s t  tim e  ch an g ed ; ZJt 
is th e  c u rre n t m a x im u m  d e v ia tio n , su ch  th a t

&jt — %jt ~~ Pjr- 1

rep resen ts  th e  in fo rm a tio n  a b o u t th e  p rice  ad ju s tm e n t ru le  a t  t im e  f. T h e  tw o m o st p o p u la r 

specifications for uJt are : th e  Standard Normal Distribution fu n c tio n , w hich leads to  w h a t is 

called P ro b it  m o d e l, and  th e  Logistic Distribution w hich y ie ld s  th e  Logit m odel.27 T herefo re , 

th e  e s tim a te d  m o d e l can  be s ta te d  as

Pr(IJi = l) = * (Djt). (4 .13)

w here DJt =  DJt — uj t , and  is an y  o f  th e  d is trib u tio n s  m e n tio n e d  above, com m only  expressed  

as a cu m u la tiv e  d is tr ib u tio n  to  g u a ra n te e  th a t  its  values ra n g e  from  0 to  1, req u ired  for an 

in te rp re ta tio n  as  p ro b ab ilitie s . T h e n , e s tim a te s  o f th e  coefficient v ec to rs 3  can  be o b ta in e d  by 

m axim izing  th e  u n co n d itio n a l likelihood  function

i =  n  * ( • )  n  o - * ( • »  (4 .i4 )
i€/< = l i€/i=0

H ow ever, th is  basic  p ro c ed u re  o f th e  D iscre te  D ep en d en t V ariab les  M odels w hen  im p lem en ted  

to  a  price a d ju s tm e n t p rob lem , h a s  to  be am ended  by a  p a ir  o f im p o r ta n t  ca v ea ts . T h e  f irs t one 

refers to  th e  ty p e  o f d a ta  to  w hich  th is  tech n iq u e  can be ap p lied , a n d  th e  o th e r  to  th e  p o ssib ility  

th a t  m agazines ch a n g e  th e ir  p rice  ru le  ov er tim e:

1. Data Restrictions: T he m e th o d  d escribed  abo v e  w as c re a te d  for an a ly z in g  p an e ls  ch a rac 

terized  by a  l a r g e  n u m b e r  o f  in d ep e n d en t in d iv id u a ls1 d isc re te  re sp o n ses , a t  a  sing le  o r , 

if ava ilab le , m u ltip le  p o in ts  in t im e , called waves in  th e  l i te r a tu r e ’s te rm in o lo g y  (sec  H siao

and

«!(/(•)) «  «"ƒ.(•)"»!. (4-10)
where P 1 is the aggregate price level, Q ( is the total industry sales, e*' represents technological change, u)t are 
input prices, and a , a and 6 are constants. Assuming that wt and P t change at the same constant rate, and 
substituting (4.9) into (4.10), it gives the profit function. Taking the derivative with respect to price, setting 
this first-order condition equal to zero and solving for Pt, yields P*. Thus, adding a stochastic error term u( to 
represent the components of P* not directly included in (4.9) and (4.10), A P f  can be written as

A P ;a= 5 iT i +  5 2 ( jc r i i  +  f t Q i + « i  (4.11)

where 7i, {gt Tt ) and Q< are the time, the cumulative inflation, and the cumulative change in industry sales 
respectively since the last price change. Here, it is clear that the (R,, R j)  characterization of P*t in (4.8) is nested 
in (4.11).

27 Normal and Logistic distributions are very similar but differ in their variances.
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[ 1 9 8 3 ] ) .  H e n c e ,  e x p r e s s e d  i n  t e r m s  o f  t h e  c u r r e n t  p r i c e  a d j u s t m e n t  p r o b l e m ,  t h i s  c h a r a c t e 

r i z a t i o n  w o u l d  r e q u i r e  a  p a n e l  c o m p o s e d  b y  a  l a r g e  n u m b e r  o f  m a g a z i n e s '  p r i c i n g  d e c i s i o n s  

i n  a  p a r t i c u l a r  m a r k e t .  F o r  e x a m p l e ,  C e c c h e t t i  ( 1 9 8 6 ) ,  w h o  s t u d i e d  y e a r l y  p r i c e  r e s p o n s e s  

o f  3 8  m a g a z i n e s  s o l d  i n  t h e  U S  f r o m  1 9 5 3  t o  1 9 7 9 ,  o r  D a l h b v  ( 1 9 9 2 )  w h o  r e c o r d e d  p r i c e  

a d j u s t m e n t s  f r o m  6 9  i n s u r a n c e  f i r m s  b y  q u a r t e r s  b e t w e e n  1 9 7 4  a n d  1 9 8 2 .  u s e d  t h i s  s o r t  o f  

d a t a ,

T h e  p r o b l e m  a r i s e s  w h e n  t h e  d a t a  o r i g i n a t e s  i n  a  d i f f e r e n t  m a n n e r .  L o o k ,  f o r  e x a m p l e ,  a t  

S h e s h i n s k i  et al. ( 1 9 8 1 ) ,  s t u d y i n g  m o n t h l y  p r i c e s  o f  t w o  s i n g l e  g o o d s  ( i n s t a n t  c o f f e e  a n d  

n o o d l e s ) ,  f o r  1 5  y e a r s ,  p r o d u c e d  b y  a  p a i r  o f  l o c a l  m o n o p o l i s t s  i n  I s r a e l ,  a n d  G h o s h  a n d  

W o l f ’ s  ( 1 9 9 4 )  i n v e s t i g a t i o n  o f  p r i c e  c h a n g e s  o f  The Economist i n  d i f f e r e n t  c o u n t r i e s  f o r  1 7  

y e a r s .

•  I n  t h e  f i r s t  e x e r c i s e ,  s t r i c t l y  s p e a k i n g ,  t h e r e  w e r e  o n l y  t w o  i n d e p e n d e n t  d i s c r e t e  r e 

s p o n s e s  a t  e a c h  p o i n t  i n  t i m e ,  w h i c h  p r e c l u d e d  per se a n  a p p l i c a t i o n  o f  t h e  t e c h n i q u e  

d e s c r i b e d  a b o v e .  H o w e v e r .  S h e s h i n s k i  et al. ( 1 9 8 1 )  c i r c u m v e n t e d  t h e  p r o b l e m  b y  c o n 

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

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

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

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

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

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

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

•  F u r t h e r m o r e ,  t h e  s e c o n d  e x e r c i s e  n o t  o n l y  p o o l e d  t h e  c r o s s - t i m e  o b s e r v a t i o n s  a s  i n 

d i v i d u a l s *  r e s p o n s e s ,  b u t  a l s o  d a t a  f r o m  d i f f e r e n t  m a r k e t s .

N o n e t h e l e s s ,  d e s p i t e  t h e i r  s h o r t c o m i n g s ,  a  D i s c r e t e  D e p e n d e n t  V a r i a b l e s  E s t i m a t i o n  m a y  

s t i l l  r e s u l t  a  g o o d  a p p r o x i m a t i o n ,  e s p e c i a l l y  a s  t h e  s c r i e s  a n a l y z e d  i n  t h i s  d i s s e r t a t i o n  l o o k  

m u c h  l i k e  t h o s e  i n  t h e s e  l a s t  e x a m p l e s :  I f  w e  h a d  p r o c e e d e d  e x a c t l y  a s  t h i s  t e c h n i q u e  

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

b e s t  c a s e ,  9  m a g a z i n e s  ( i n d i v i d u a l s  o r  r e s p o n d e n t s ) ;  a l t e r n a t i v e l y ,  i n t e r p r e t i n g  e a c h  m a r 

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

w o u l d  n o t  h a v e  h a d  m o r e  t h a n  1 4 .  I n  b o t h  c a s e s ,  t h e  n u m b e r  o f  i n d i v i d u a l s  w o u l d  n e v e r  

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

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

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

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

a  s i m i l a r  i n t e r p r e t a t i o n  o f  t h e  D i s c r e t e  D e p e n d e n t  V a r i a b l e s  M o d e l s  s u c h  a s  t h a t  o f  S h e s 

h i n s k i  et al. ( 1 9 8 1 )  o r  G h o s h  a n d  W o l f  ( 1 9 9 4 ) ,  a n d  a l s o  t o  i n t r o d u c i n g  s o m e  c h a n g e s  t o  

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

2 .  Grouping Data and Changes in the Price Rule. I n  t h e  l a s t  e x e r c i s e s ,  i t  w a s  a s s u m e d  t h a t  

t h e  p r i c e  a d j u s t m e n t  r u l e  r e p r e s e n t e d  b y  t h e  t e r m  Ojt, w a s  c o n s t a n t .  N o n e t h e l e s s ,  l w a i  

( 1 9 8 1 )  a n d  S h e s h i n s k i  a n d  W e i s s  ( 1 9 8 3 . 1 9 9 2 )  o n  o n e  h a n d ,  a n d  D i x i t  ( 1 9 8 9 a , b )  o n  t h e  

o t h e r ,  h a v e  p o i n t e d  o u t  t h a t  6 j t p o s s i b l y  v a r i e s  o v e r  t i m e ,  s o  i t  m i g h t  b e  c o n v e n i e n t  t o  

c o n s i d e r  a n  e c o n o m e t r i c  e s t i m a t i o n  t h a t  c o u l d  t a k e  t h i s  f a c t  i n t o  a c c o u n t :  T o  s e c  t h i s ,



A Panel Study o f Newsstand Prices o f Magazines 111

n ote  first th a t the m odel specified in (4.12) could be modified to include the inform ation  

contained in the previous fixed price change. APjr- i  =  Z)T„\ -  Pjr- 1 - Thus.

Bjt +  &P3T-1  =  Zjr-i -  Z]t. (4 .15)

T hen, defining &~t =  8]t +  APJT-u (4.12) can be re-written as

D j t  =  Bjf  — A P j r ^ i  +  J X j f  +  U j / .  ( 4 .1 C )

where 8 "jt is a  m easure o f  the distance from the current ceiling barrier to  the one recorded 

for th e previous change.

A llow ing for th e possibility that the price change rule varies. 8Jt and 0J, becom e time- 

varying param eters and a particular form for the function $  will be necessary to  capture 

this effect. In fact, Cecchetti (1986) has addressed the statistical problems associated  

with th is, by em ploying a rarely used but very powerful fixed effect model developed by 

Cham berlain (1980, 1984) to  deal with discrete panel data sets where unobservable effects 

vary across tim e and groups. Thus, based on his application to the case o f Am erican  

m agazines, th is  chapter also followed a similar analysis for the data on new sstand prices 

of m agazin es.28

Fixed Effect M odel for Panel D ata

Therefore, let us investigate how the possibility of allowing the price change rule to  vary over 

tim e affects the D iscrete Dependent Variables Model specified above: Suppose that in th e case 

o f a particular m agazine and market, observations o f certain adjacent years are known to  be 

related (let us say, an identical inflationary or exchange rates environm ent), and that th e price 

adjustm ent observed within these adjacent years responds to a concrete adjustm ent rule. This 

relationship is w hat Chamberlain calls fix ed  effect, and observations related are believed to  

belong to  the sam e g r o u p . Therefore, assuming that <t> signifies a logistic function, equation  

(4 .1 3 ) can be w ritten  as

PrUj{kT) = 1) =
1 + ex p (B jk  + ¿1X ^ * 7-})

where it is im portant to  understand what the subindiccs {kT} properly mean:

(4 .17)

•  Given a m agazine n, the subscript k  denotes a series of adjacent observations during which 

the price change rule is assumed not to  change, so k would be an interval of i. w here each  

tim e record is considered as an individual. Therefore, if k can be called an observational 
unit

•  T  = T i / 1 '2* ,„TW denotes the group to which these individuals belong. P ut in oth er words, 

T  denotes th e  number o f observational units. T  is also called a trow, in the term inology  

used above.

281 have found in some studies that researchers tend to apply this model as if stationarity conditions hold, and 
thus a typical test is to examine whether or not variations in current inflation change the frequency and the limits
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H c n c c .  b y  p r o c e e d i n g  i n  t h i s  w a y ,  t h e  s t r o n g  a s s u m p t i o n  o f  S h e s h i n s k i  et <tl. ( 1 9 8 1 ) ,  a n d  G h o s h  

a n d  W o l f  ( 1 9 9 4 )  t h a t  a l l  t h e  c r o s s - t i m e  o b s e r v a t i o n s  a r e  c o n s i d e r e d  a s  i n d i v i d u a l s ,  a p p l i e s  o n l y  

t o  t h e  c r o s s - t i m e  o b s e r v a t i o n s  o f  e a c h  w a v e  T.

C h a m b e r l a i n  ( 1 9 8 0 )  p r o p o s e d  a  m e a n s  o f  e s t i m a t i n g  t h i s  l o g i t  m o d e l  w i t h  u n o b s e r v e d  h e t e 

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

u n i t s .  T. T h e  u n c o n d i t i o n a l  l i k e l i h o o d  f u n c t i o n  f o r  t h e  { f c T }  o b s e r v a t i o n s  w o u l d  b e

L =  •  ( 4 - 1 8 )

t  t

C h a m b e r l a i n  s u g g e s t  i n s t e a d  t o  m a x i m i z e  t h e  c o n d i t i o n a l  l i k e l i h o o d  f u n c t i o n ,

k  T

T h e  l i k e l i h o o d  f o r  e a c h  s e t  o f  T  o b s e r v a t i o n s  i s  c o n d i t i o n a l  o n  t h e  n u m b e r  o f  I j { k T }  —  1 i n  t h e  

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

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

9'k. T o  s e e  h o w  t h i s  w o r k s ,  t h i n k  o f  m a g a z i n e  n s o l d  i n  m a r k e t  j  a n d  l a b e l  a  g r o u p  o f  o b s e r v a t i o n s  

o v e r  w h i c h  t h e  c o n s t a n t  t e r m  i s  b e l i e v e d  t o  b e  t h e  s a m e  b y  k .  a n d  i t s  a s s o c i a t e d  c o n s t a n t  9"k. 
I f .  f o r  e x a m p l e ,  w e  h a v e  a  s e t  o f  o b s e r v a t i o n s  f o r  m a g a z i n e  n i n  m a r k e t  j  f o r  4 8  m o n t h s ,  t h e n  •u  
r e p r e s e n t s  t h e  c o n s t a n t  f o r  t h a t  p o r t i o n  o f  p a n e l  d a t a .  S o m e  t h o u g h t  r e v e a l s  t h a t  f o r m u l a t i o n  

o f  t h e  c o n d i t i o n a l  l i k e l i h o o d  w i l l  e n t a i l  t h r o w i n g  o u t  s o m e  c e l l s  w h e r e  a l l  lj{kT) a r c  s a m e ,  s o  

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

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

t h i s  s u m .

F i n a l l y ,  i t  i s  i n t e r e s t i n g  t o  n o t i c e  t h a t  t h i s  c o n d i t i o n a l  l i k e l i h o o d  f u n c t i o n  i s  o n l y  a  f u n c t i o n  

o f  t h e  s l o p e  p a r a m e t e r s  3. a n d  n o t  o f  t h e  f i x e d  e f f e c t s  t h e m s e l v e s .  T h e  B~k. w h i c h  a r c  t r e a t e d  

a s  n u i s a n c e  p a r a m e t e r s ,  a r e  i n t e g r a t e d  o u t :  t h e y  a r e  n e v e r  e s t i m a t e d .

W e  c a n  t h e r e f o r e  c o n c l u d e  t h a t  i f  t h e  p r i c e  a d j u s t m e n t  r u l e  w e r e  t r u l y  l i n e a r ,  t h e n  t h e  

C h a m b e r l a i n  t e c h n i q u e  w o u l d  b e  u n n e c e s s a r y .  T h e  c o n s t a n t  w o u l d  n o t  v a r y ,  a t  l e a s t  o v e r  t i m e ,  

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

m o r e  c o m p l e x  t h a n  a  s i m p l e  f i x e d  l i n e a r  f u n c t i o n .  T h u s ,  t h i s  t e c h n i q u e  i s  e m p l o y e d .

E s t i m a t i o n  D e s i g n

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

4 . 4  s h o w s  t h e s e  s t a g e s :

f )  D i m e n s i o n .  D i s c r e t e  D e p e n d e n t  V a r i a b l e s  s p e c i f i c a t i o n s  o n l y  d e a l t  t h e  c a s e  o f  a  s i n g l e  f i r m  

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

e x e r c i s e ,  i t  i s  n e c e s s a r y  t o  d e c i d e  w h i c h  p r i c i n g  r u l e  i s  s t u d i e d :

1 .  F o l l o w i n g  t h e  e x a m p l e s  o f  S h e s h i n s k i  et at. ( 1 9 8 1 ) ,  C c c c h c t t i  ( 1 9 8 6 )  a n d  D a h l b y  ( 1 9 9 2 ) ,  

i t  s e e m s  a p p r o p r i a t e  t o  a n a l y z e  t h e  r u l e  o n  a  s i n g l e  m a r k e t ,  t h a t  i s ,  a  c r o s s  f i r m  o r  

m a g a z i n e  s t u d y  b u t ;
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F i g u r e  4 . 4 :  A r r a y s  o f  D a t a  f o r  E s t i m a t i o n .

D IM E N S IO N
MODEL I 

C r o s s  
M a g a z i n e

MODEL I I  
C r o s s  

M a r k e t

R EFER EN C E 
M A R K E T  

C O VA R I ATES

MODEL A
j N o  R i g h t - h a n d  
I s i d e

M QDEL.B 
R i g h t - h a n d  s i d e  
s i d e  X ’s  M a r k e t  I

D Y N A M IC S
MODEL 1 
S t e a d y  
S t a t e

MODEL 3 I
P a t h

D e p e n d e n t )

2 .  T h e  e x c e p t i o n a l  m u l t i m a r k e t  q u a l i t y  o f  t h e  d a t a  a l s o  s u g g e s t s  a  c r o s s  m a r k e t  a n a l y s i s  o f  

t h e  p r i c i n g  r o u t i n e  f o r  e a c h  m a g a z i n e .

W h e r e a s  t h e  f i r s t  a n a l y s i s  r e s e m b l e s  m u c h  o f  t h e  e x i s t i n g  w o r k ,  t h e  s e c o n d  o n e  i n v e s t i g a t e s  t h e  

e x i s t e n c e  a  m a r k e t  f i x e d  e f f e c t  n o t  y e t  t a k e n  i n t o  c o n s i d e r a t i o n ,  f o r  e x a m p l e ,  b y  G h o s h  a n d  

W o l f  ( 1 9 9 4 ) ,  w h e n  s t u d y i n g  a  m u l t i m a r k c t  s e t u p .

i f )  R e f e r e n c e  M a r k e t ' s  C o v a r i a t c s .  T h e  m u l t i m a r k c t  c h a r a c t e r i s t i c s  o f f e r e d  a n o t h e r  w a y  t o  a r 

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

A s  p o i n t e d  o u t  i n  C h a p t e r  3 .  t h i s  a t t e m p t  w a s  a i m e d  t o  t e s t  i f  v a r i a b l e s  a f f e c t i n g  p r i c e  d e c i s i o n s  

i n  t h e  e x p o r t e r  m a r k e t  c o u l d  b e  t a k e n  a s  a  b a s e l i n e  w h e n  d e c i d i n g  o n  p r i c e  a d j u s t m e n t s  a c r o s s  

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

f i t )  D y n a m i c s .  A  f u r t h e r  i m p l i c a t i o n  o f  t h i s  t y p e  o f  m o d e l ,  a s  s t r e s s e d  b y  I w a i  ( 1 9 8 1 )  a n d  

C c c c h c t t i  ( 1 9 8 6 ) ,  i s  t h e  c o n f l i c t  b e t w e e n  history dependence a n d  contemporaneous changes o f  

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

o r  n o t  t h e s e  v a r i a b l e s ’  l e v e l s  o r  e x p e c t a t i o n s  e x p l a i n  p r i c e  a d j u s t m e n t  p a t t e r n s  b e t t e r  t h a n  t h e i r  

r e a l i z e d  v a l u e s  s i n c e  t h e  l a s t  a d j u s t m e n t ,  a s  t h e  a s s u m p t i o n  o f  B r o w n i a n  M o t i o n  i n  C h a p t e r  2  

i n d i c a t e d .  N o t e  t h a t  i f  s o m e  d e p e n d e n c y  o n  e x p e c t a t i o n s  p r e s u m e s  t h a t  r u l e  c h a n g e s ,  o r  a t  l e a s t  

i s  r e c o n s i d e r e d ,  f o r  e v e r y  o b s e r v a t i o n ,  w h i c h  d o c s  n o t  s e e m  v e r y  r e a l i s t i c 2 9 .  H e n c e ,  i t  w o u l d  b e  

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

a n d  w h e n  c h a n g e s  i t s  r u l e ,

39Questionnaire responses in Chapter i  do not provide much help since they indicate that publishers considered 
the possibility of changing prices every year, which does not imply a variation in the rule, but simply a price 
change.

m iiiiiiiiiihiiiiiimii'MIIIII iiiiiiiiinii in.......... . mini
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T w o  m o d e l s  o r  s p e c i f i c a t i o n s  a r e  p e r f o r m e d :  Model 1 w i l l  c o n s i d e r  p r i c e  a d j u s t m e n t s  i n  a  

s i n g l e  m a r k e t  w h e r e  a  n u m b e r  o f  f i r m s  o p e r a t e ;  Model II  w i l l  e x p e r i m e n t  w i t h  t h e  c r o s s - m a r k e t  

a r r a y  t o  s t u d y  t h e  c h a r a c t e r i s t i c s  o f  t h e  m u l t i m a r k e t  f i r m  s  s e t t i n g .
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Cross-M agazine R esults. M odel I

To study the pricing rule across magazines, we have to define X  in (4.8) as x { t. This represents 
the covariates influencing the motion of the unconstrained optimal price in market j  for each 
magazine n. Let X„t include the following variables:

• T^t : Time since the last price change of magazine n in market j .

• P /: Current monthly rate  of inflation in market j.

• SIN C ^t' Number of price changes which have occurred in other magazines sold in market 
j .  This scries were smoothed by taking a 3-month moving average, in order to capture 
realistically simultaneous price variations.

• P ^ :  Cumulative inflation since the last price change of magazine n in market j .  which 
gives an idea of the deviation in real terms since the last adjustment.

• -  PnT- i ‘ Previous fixed real price adjustment of magazine n in market

j -

Before the results of this exercise are presented, it is covenient to keep in mind that:

• Price responses arc only analyzed for a number of magazines in six selected markets: 
Belgium (5 magazines), Germany (5), Italy (5), Spain (6), Switzerland (6) and the US (5) 
between 1981 and 1992.30 Given the monthly nature of the data, and the price stickiness 
already reported in this chapter, which could yield a large number of l }nt — 0 relative to 
the total, the constant term was allowed to change every four years, thus T i / i '2 and T:i 
denoted the three observational units analyzed.

• Since for this cross magazine study, the exporter’s data  was dispersed among different 
countries of origin. Model B's analysis was dismissed. Hence, the exercise was focused on 
the three different specifications for Model A as in Figure 4.4:

-  Model l .A . l  estimates the steady state version, where the probability of observing a 
price change should depend on the current rate of inflation, P^, and the number of 
changes which have occurred in other magazines, S I  1

-  Model L A .3 tested a pure path-dependent version, which included, as determinants
of the price change, the time, and the cumulated inflation, P ^ t , since last price 
change, and the size of the previous real price adjustm ent, and;

-  Model L A .2 combined steady state and path-dependent variables.

3-parameters. Type-A specifications. Table 4.9 presents th e  results for these exercises:

30This choice of coun tries was determ ined  by th e  availability of the  d a ta  for a period of tim e sufficiently long 
to  observe enough price changes. I t would have been possible to  add m ore  m agazines a t  th e  cost o f decreasing 
th e  sample length .
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•  The log-likelihood values for the three specifications seem to  suggest that path-dependent 
models arc substantially better in explaining price adjustm ents:

• For M odels I .A . l  and L A .2, the effect of inflation on the probability of observing a 
price adjustment is positive, except for Germany and the US;

• Estimates for S I N C are always positive, which states th a t the number of price changes 
made in other magazines (possibly a t an industry level) increases significantly the proba
bility of observing a price change in magazine n. Furthermore, observe that t-statistics 
indicated unambiguously that these estim ates were always significantly different from zero:

• In the mixed specification L A .2  and the pure path-dependent one L A .3. coefficients for 
the time since the last price change. T^t . are positive but mostly not significant. Hence, it 
is im portant to notice that calendar time per se, as was suggested in Section 4.3.2. does 
not seem to be a major determinant of price adjustments;

• The effects of inflation here appear mixed for some cases: While estimates of the effect 
of cumulative inflation since last price change in M odel I .A .3  predict an increase in the 
probability of adjusting a price, a joint consideration of P j  and P ^ t in Model L A .2 increased 
matters because negative values of the parameters of P ^ t - even though not significantly 
different from zero - are obtained together with positive estimates of P j for the cases of 
Italy and Spain. This means th a t the probability is somewhat lower than where it W'ould 
have been. Acknowledging that these two markets were characterized by higher inflation 
rates relative to  the rest, 1 follow' Cccchctti (1985) in stating th a t a pronounced increase in 
inflation could induce a decrease of the informativeness of the price system, and therefore, 
make more diffuse the correlation between frequency and inflation when explaining price 
adjustments. In fact, at aggregated level. Figure 4.13 did not offer a clear picture of the 
relationship of these two variables.

Q-parameters. I.A.3 specification. In order to study the price rule in particular, the estimates
of the average value of the constant term for each j ,  0yu,, w'ere also computed as

«r„ = ( U JT u / ( l  -  4j) -  xiTJ  ( 4 . 2 0 )

w'here I I i s  the average probability over the four-year period covered by wave Tw. Estimates 
of 9 jw and for Model I.A.3 only, arc reported in Table 4.10, together writh the average fixed 

price change, %AP£r. the average number of price adjustments, ƒ£, and the average inflation 

rate, P j,  during each of the waves Tu,. By construction, increases in the value of §tv, decrease the 
distance from the previous return point to  the  current barrier. A rise in 0 ^  can be interpreted 
as a lowering of the current ceiling, relative to  the previous one. Furthermore, recall tha t if price 
rigidity and costs of price adjustment remain constant, the distance from the return point to 
the barrier of the price change rule should grow' with inflation, so estimates of %AP£r should 
increase writh inflation, and the 8 j u. should decrease.

As a matter of fact, if the intercept 0rtt. displays sufficient variability, it can be said that the
price rule has changed across waves. Under normal circumstances, these comparisons could be
carried out by cither a likelihood ratio or a Wald statistic, computed from the set of parameter
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estimates and their estimated covariance matrices but. as mentioned, Chamberlain’s method only 
permitted computation of the non-comparable conditional likelihood. logLc, which precluded 
classical tests. However, it is yet possible to use a Hausman (1979) test to examine two nested 
models. Under the null hypothesis of no misspecification (in this case, there are unobserved 
time-varying fixed effects parameters), there will exist a consistent, asymptotically normal and 
asymptotically efficient estimator; under the alternative hypothesis (in this case, there is no 
heterogeneity across waves), the estim ator will be biased and unconsistent. Therefore Hausman 
(1979) proposes the following specification test:

h = qAl(q)-1 q = 30 - 3 i  (4.21)

distributed as a Xm- where 3o is the efficient estimate under H0, 3\ is a consistent estimator 
under H i,  and M  is the correspondent covariance matrix. Therefore, if no misspecification is 
present, the probability limit of q is zero. With misspecification, plimq  will differ from zero 
and if the power of the test is high, q will be large in absolute value relative to its asymptotic 
standard error.

Table 4.10 presents some evidence about the value of ^-intercept:

• experienced an increase in most markets, except in Germany which exhibited a clear 
decrease in the value of both 8tw and ;

• Hausman tests were performed for model LA.3, They clearly indicated that for Belgium. 
Italy and Spain, estimates obtained using the Fixed Effects technique were not significantly 
different from those using constant term specifications. This finding could suggest that 
the aggregate price rule remained unchanged in these countries during this period:

• Nonetheless, the downward trend in the value of %AP£r for all countries, except for 
Switzerland and the US, comes associated with a deceleration of the inflation levels;

• Cases where the time-varying intercept was noticeable also deserved some attention. The 
increasing trend in the estimates of 0ru. and ^rtt- f°r US, which showed a lowering of the 
ceiling barrier, were contemporaneous not only with a fail in the inflation but also with an 
increase in the frequency of price adjustment, which goes further than case (c), described 
in Figure 4.3. Indeed, this fact reflects a situation in which uncertainty increases;31

• However, the US prices experience contrasted with the decreasing trend of the estimates of 
§tu. and for Germany: in this case, a decrease in inflation implied an increase of both 
inaction bands and rigidity, again a more extreme case than  the one depicted in Figure 4.3 
as (a). Therefore, if exchange rates are not yet taken into consideration, this performance 
could be explained not only by a low but also a stationary trend in inflation that reinforces 
the importance of costs of adjustment in precluding price changes.

31 As is show n la te r , exchange ra te s  a re  im p o rta n t in explaining th e  behav iour of these price ad ju stm en ts , mostly 
w hen the Dollar value experienced la rge  sw ings during the period stud ied .
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C ross-M arket R esu lts . M odel II

The second wave of regressions exploited the multimarket nature of the data and explored the 
possibility tha t the constant term could vary across markets, so a number of dummy variables 
for each market where the magazine was sold was included. For these cross-market models, 
both type-/! and B  models were tested as depicted in Figure 4.4, allowing the constant term to 
change every four years. Therefore, now X  in (4.8) becomes X £ .

For type-A models, the following variables were considered:

• 7J): Time since the last price change in market j  where magazine n is sold.

• P ”*: Current monthly rate of inflation in each market j  where the magazine n is sold.

• S IN C jt =  Number of price changes which occurred in other markets where magazine n is 
sold. Again these series were smoothed by taking a 3-month moving average in order to 
capture realistically the simultaneous price variations.

• P"(: Cumulative inflation since the last price change in market j ,  which gives an idea of 
the deviation in real terms since the last adjustment.

• A P nT_j = — R fjr: Previous fixed real price adjustm ent in market j  for magazine n.

• q"(: Dummy variable included in the regression to capture the idiosyncratic effect of market

j •

For type-if models, variables denoted by the subscript j  — 1 referred to the reference or expor
ter's  country.

3-parameters, Type-A specifications. Tables 4.11 to 4.15 present the results for this exercise. 
An initial examination of the results for the type-A models suggests that

•  Path-dependent models added more valuable information about the adjustment rule;

• For the steady state formulation II. A. U increases in current inflation also implied a larger 
probability of a price adjustment occurring, but the effects of inflation for II.A .2 appeared 
mixed, with negative estimates of the cumulative inflation, PJ*. The most salient result 
relative to  inflation, however, constitutes the fact th a t for II .A .3 specification, positive 
and mostly significant coefficients of poses some im portance for the belief tha t price 
adjustments could occur following independent {R i,R j)  in each market. This finding is 
not necessarily contradictory to price synchronization while stationary conditions hold in 
each destination, despite different levels of current and cumulative inflation being realized;

• indeed, regressions yielding positive estimates of S I ¿V C “t - not to  be confused with S IN C 3ni 
- indicate a cross-market synchronization of price changes for each magazine. This may 
imply tha t the costs of price adjustm ent can be interpreted as menu costs rather than
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decision costs, which could undermine the hypotheses about the nature of costs of price 
adjustment in Chapter 2;32

• Within the path-dependent models, estimated coefficients for proved to be more signifi
cant than for the cross-magazine analysis, that is, Models I. Nonetheless, given the relative 
importance of SJNC”t, it seems tha t time-coincident price adjustment times across mar
kets for a single magazine have more to do with the reasons addressed above than with 
calendar considerations per se. Therefore, firms not only synchronized their decisions 
internally, but also relative to competitors in a market.

Contrary to  the cross-magazine cases, cumulative inflation since the last price adjustment 
and the previous fixed price change of the magazine were proved to  be unambiguously positive 
and negative respectively, and significantly different from zero for most cases, and thus these 
variables largely determined price adjustments.

3-parameters. Type-B specifications. These models aimed basically at testing tvhethcr pri
cing strategics in the exporter's market approximated sufficiently his behaviour abroad. The 
j  = 1 column relative to the market of origin was dropped from the matrix 7",, but covariates 
in X ” ,  corresponding to this market ivcrc grouped and taken as if they affected to  the J  -  1  

remaining markets in Ĵ t, Since no reference of the price in the domestic market was available for 
Fortune.  Newsweek and Le Figaro, in these cases regressions included only the current inflation 
in the reference market. Results in Tables 4.11 to 4.15 show that:

• for the steady state Model 1I.B.1. current inflation in the reference market was positive 
and significant, except for Businessweek,  Fortune,  ¿ ’Express and The Economist:

• As before, it is interesting to analyze whether the current and cumulative inflation of 
price changes in the exporter's market had mixed effects on price decisions for the models 
combining steady-state and path-dependent variables. These phenomena were found for 
Businessweek and Fortune: Observe that the high price rigidities of Fortune, and to a 
lesser extent Businessweek. make price adjustments appear linked to the relatively lower 
US inflation levels. However, both cases differ in the sense that, while for Businessweek, 
the estimates of the parameter of Pj* and P"t arc positive and significant, despite their 

effects on the probability being offset by P j( and P j (, price series of Fortune seem to be 
exclusively dominated by inflation in US;

• Estimates for S lN C it w°rc all positive and significantly different from one. Since this 
variable had a similar performance to SlNCft in the Type-A models, the argument that 
increasing returns to scale where menu costs arc present determines largely synchronized 
price adjustments is reinforced. It is remarkable that the fact that did SiNC^t  had a 
larger effect on the probability of a  price adjustment than SINCjt for Fortune, Le Figaro 
and Le Nouvel Observateur.

32 Menu costs, as referred  in C h ap te r '1 are  independent of th e  num ber o f m arke ts  in th e  price list, th a t  is, once 
th e  price shee t has to  be renewed, it costs th e  sam e to  change one o r ten  p rices, so th is ex trem e form  o f increasing 
re tu rn s to  scale leads to  synchronization.
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9-parameters. 11.A.3 specification. Table 4.14 discusses the price-adjustment rule in terms 
of $tu. and for the Model II.A.3. The last column of Table 4.14, P"r  shows the average 
current inflation across all markets where n is sold.

• Tests indicated th a t only for the cases of Businessweek, Fortune, Le Nouvel Observateur 
and The Economist, were estimates obtained using the Fixed Effects technique significantly 
different from those using constant term  specifications. While estimates of 9jv for The 
Economist and Businessweek decreased across time, Fortune and Le Nouvel Observateur 
increased the upper barrier across all markets.

• Further consideration of the statistics reported in Table 4.14 Teveals a decrease in the 
average inflation level across markets and, as Figure 4.7 shows, a peak in thenum ber of 
price adjustments corresponding with the middle of the 1980s. As occurred for the cross- 
magazine analysis, here mixed results were obtained on the relationship between these 
time-varying parameters and inflation and the fixed nominal price adjustment. Regressions 
for magazines where was not significantly different from a common $ t u. for the whole 
period indicated tha t during period of higher inflation, changes in the price rule were 
rather insignificant, but the frequency of adjustment I t  and the fixed price changes APT 
increased. Therefore, this finding clearly indicates th a t since those exporters p re fe rre d  
to  a cc o m m o d a te  th e  tim e  sch ed u les  r a th e r  th a n  th e  b o u n d arie s , costs of price 
adjustment could have fallen at this time. Nonetheless, given this common pattern in terms 
of inflation and frequency of price changes across magazines, but the various outcomes in 
terms of 0tus* the consideration of exchange rates in the next section will contribute to 
the formulation of these conclusions.

n-parameters. II.A.3 specification. Finally, the data arrangement for ty pe-// Models per
m itted estimation of a fixed market effect, captured by a^r  Table 4.15 shows the estimates 
of the markets’ fixed effects for Model A .3. Observe that the i-statistics indicate that these 
coefficients arc unambiguously different from zero, and, what it is more important, tests for the 
restricting hypothesis of equal market effects is rejected, so despite the fact that the time-varying 
param eter hypothesis was appealing in half of the cases, market fixed effects appear for all the 
markets.

C o n c lu d in g  R e m a rk s

This section provided a first approach to  the price characteristics analyzed in this dissertation. 
S tarting from a non-restrictive description of the rigidity and size of price adjustments, a num
ber of Discrete Dependent Variables estimations aimed at testing whether the {R i,R i)  pricing 
scheme proposed by Sheshinski and Weiss (1977) held were carried out.

1. The unconstrained optimal price was allowed to be governed by variables other than current 
inflation, and studied especially whether price adjustments relied more on path-dependent 
arguments than on current events. Work with both types of data  array suggested that 
path-dependent models offered a more realistic view of what really happened;
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2. The nature of the data also permitted investigating whether synchronization of price ad* 
justment worked from two directions; cross-market and cross-firm;

3. Fixed Effect Chamberlain estimates were proved to be unnecessary for a number of cases, 
since price adjustment rules seem not to have changed during the period considered, but 
fixed market effects unambiguously existed.

Since any consideration of exchange rate changes was absent in this analysis, the rest of 
the chapter will take this factor into account. This preliminary analysis, apart from offering 
some standard evidence relative to existing work, will nevertheless prove useful in determining 
whether nominal export prices quoted in the foreign market’s currency are sensitive or insensitive 
to changes in the local economic environment, independent of exchange rate fluctuations.
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4 .4  P rice  C haracteris tics  I I :  Im p lic it P rices , Exchange R a te  Pass- 

Thro u g h  in to  E x p o rt P rices  and P ric in g -to -M a rk e t.

The consideration of exchange rates constitutes another way of relating price adjustments for the 
same product across markets. It also pushes further the scope of the analysis of the frequency 
and size of price adjustments because exchange rate variations not only allow to reconsider the 
price setting dynamics studied above, but also let us investigate how exchange rate fluctuations 
are finally passed-through into nominal prices. Therefore, this section will concentrate first on 
the study of pass-through, to end up with the analysis of the price adjustment rule as shown 
in Section 2.4. 'lb begin with, Section 4.4.1 underlines again the idea that the characteristics 
of the scries of each study define the scope of the analysis of the exchange rate pass-through. 
Section 4.4.2 investigates a demand-side specification of this relationship, and studies differences 
in the pass-through elasticities across markets and time. Since some of these tests will be proven 
to be insufficient, due to the existence of price adjustment lags. The last section analyzes the 
pass-through using the Discrete Dependent Variables specification to  obtain a picture of the 
determinants of foreign price changes.

4 .4 .1  S e r ie s  C h a ra c te r i s t ic s  a n d  E x c h a n g e  R a te  P a s s -T h ro u g h

Empirical estimation of exchange rate pass-through into prices has been carried out using dif
ferent econometric implementations, depending on the theoretical conjectures economists wore 
testing.33 When Section 1.6 surveyed several empirical studies on exchange rate pass-through, 
interests were not.merely to list some particular results for a number of cases, but also to di
stinguish carefully the source  of this evidence. As a m atter of fact, it was precisely the type 
of data analyzed in each article tha t, in some degree, determined the limits of the study and 
the nature of the conclusions. Thus, despite studies have proliferated in recent years, almost no 
two of them have tested the same hypotheses on an identical data set, preventing competition 
between results from different studies.34 Rather, research on this subject have contributed in 
the direction of accumulating evidence on the pass-through elasticity.

S eries  C h a ra c te r is tic s

Let us enumerate a number of caveats to take account of wrhen measuring and comparing ex
change rate pass-through:

1. Tables 1.6 to  1.9 showed that the m ajority of empirical studies on pass-through has been 
performed for p r ic e  indexes o r  im p o r t /e x p o r t  u n it va lues o f  in d u s tr ia l sec to rs .35 
If all the exporters in a particular industry collude, then the aggregate behaviour is equi
valent to what would result from a single monopolist: but if products arc differentiated

33See Tables 1.6 to  1.9.
34T his d isserta tion  analyzes, am ong o thers, new sstand  prices of The Economist as in Ghosh and Wolf (1994), 

so  it will be possible to  com pare  the  results of th is  w ork w ith  those of G hosh and  W olf (1994).
35For instance, K n e tte r’s (1989, 1993a, 1994) im p o rta n t con tribu tions to  th e  em pirical estim ation of pass

th ro u g h  does not analyze price indexes of a  num ber o f industria l sectors, b u t e x p o rt unit-values exclusive of 
tra n sp o rta tio n  and tariff wedges, based on custom s d ec la ra tio n s  in th e  respective countries of export.
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Figure 4.5: Price stages when measuring exchange rate pass-through to the exporter's selling 
price.

Exporter and Retailer 
Pass-through. 

Bargaining on total 
price adjustment 
and risk bearing.

or no significant strategic interactions occur, then, aggregated series would show some 
differences from what is observed at firm level. Furthermore, aggregated data is always 
smoother than when an individual product is studied. Despite the fact tha t this may cha
racterize an important number of transactions, work on exchange r a te  p ass-th ro u g h  
a t th e  re ta il  p rice level, as in this dissertation, is rather scarce.36

2. Studies also differ in the d im en sio n  in which the pass-through is investigated: some artic
les analyze how several exporters behave in a single market, while others allow comparisons 
of a single exporter's behaviour in different destinations.

3. The e x p o r te r ’s invoicing s tra te g y  (or the currency in which the prices are known 
by the researcher) and the stage at which prices are available, that is, p ro d u c e r  o r 
re ta ile r /c o n su m e r  p rices  affect seriously the results of measuring the pass-through. 
Figure 4.5 summarizes these features:

• For example, assume that pass-through is always calculated on the exporter’s selling 
price. Then, this price may be invoiced in cither exporter’s or the importer’s currency 
units, and it can be cither the intermediate price set for dealers in the foreign market 
or the final foreign consumer price. On one hand, when the exporter quotes prices in 
his own currency37 (p jt(l)  in the terminology employed in this dissertation), if prices 
are rigid ivhen the exchange rate changes, these fluctuations would automatically 
affect the value paid in foreign currency units by retailers or final consumers, and

36See F eenstra  (1986), LeCacheaux and Riechlin (1989), K irm an and Schueller (1990), G hosh and W olf (1994) 
and H erguera (1994).

37See M ann (1987), M arston (1989) and K n e tte r  (1989,1993a).
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exchange rates would be e x p o r te r  fu lly  p a sse d -th ro u g h . However, if some foreign 
dealers take part in the transaction, then it would be possible to define a tw o -s tag e  
p a s s - th ro u g h , (that is. on wholesale and on consumer prices); therefore, exporter's 
actions, with respect to his selling price, may be reversed, neutralized or augmented 
by retailers’ decisions on the final price.

• Alternatively, assume that exporters fix prices in the foreign currency.38 E x p o r te r  
full p a s s - th ro u g h  is observed here when export prices arc fully sensitive to exchange 
rate changes; if they are not, exporter’s markups will vary.

Therefore, these considerations may strongly affect the empirical measurement of pass
through elasticity.

4. Finally, as K nctter (1992.1993a) has pointed out tha t upward and downward trends in 
exchange rates within the samples studied may also affect the empirical specification of 
the models and imply, in some cases, non-linearities in the relationship between exchange 
rates and prices.39

These aspects are therefore sufficient to conclude th a t the d a ta  ch a ra c te ris tic s  im pose som e 
re s tr ic tio n s  on w h a t ca n  finally  b e  in fe rre d  fro m  th e  c u r re n t d a ta  an d  m ay d e te rm in e  
th e  specific e co n o m e tric  im p le m e n ta tio n  a d o p te d  by  re sea rc h e rs . It is precisely this 
last point which will receive some attention in the  next section.

E a r l ie r  E c o n o m etric  Im p le m e n ta tio n  o f  th e  P a ss -th ro u g h  fo r  Im p o r te r ’s C u rre n c y  
R e ta il P rices

As mentioned, studies of exchange rate pass-through on retail prices are not common. Newsstand 
prices of magazines are fixed by the exporter,40 denominated in foreign currency, and display a 
large degree of stickiness. Estimations based on data  with similar characteristics have proven to 
present some technical difficulties. Here. I will refer to three examples: LeCachcaux and Reichlin
(1989). Kirman and Schucllcr (1990) and Herguera (1994) on prices of automobiles. Starting 
from the earliest attem pts Le Cachcaux and Reichlin (1989), and Kirman and Schucllcr (1990) 
applied a basic model of the form

( =  Oj +  3Sjt +  (4.22)

where A"l t is the ratio between the prices of car n in markets j  and 1 (the reference market), 
respectively, th a t is, the exchange rate level implied by the two prices; Sjt is the current spot

3 ,See LeCacheaux and R iechlin (1989), H erguera  (1994).
39Indeed , these phenom ena have som etim es been ob scu red  by th e  la rge  am ount o f work perform ed for th e  US 

m a rk e t on th e  first and th e  second halves of th e  1980s. in which it was possible to  distinguish a  ne t appreciation  
a n d  depreciation , respectively, for a sufficiently long p e rio d . B ut if th e  whole d ecad e  is studied, it is observed 

th a t  th e  US dollar experienced  a  cycle.
40 D espite th e  fact th a t p rices are posted in th e  d e s tin a tio n  currency, th is  is no t sufficient to  conclude by w hom  

th e y  w ere set. I asked a  S pan ish  retailer of several in te rn a tio n a l m agazines about th is  practice, an d  he answ ered 
th a t ,  in th is case, pub lishers de term ine  prices b u t re ta ile rs  use to advice (sic) a b o u t th e  optim al ad ju stm en t in 

each  situa tion .
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exchange rate defined, as the foreign currency price of the reference currency, and Ujt is an error 
term. Assuming constant elasticity of demand with respect to the local currency price in the 
importer's m arket41, their formulation permits the testing of the null hypothesis of com ple te  
p ass-th ro u g h  and p erfec t c o m p e titio n  if

Ho : Qj ~  0; p =  1 Ujt ** A*(0,1) Vj ^  1.

Estimating this relationship with individual price data gave rise to  serious statistical difficulties, 
which would not allow' us to perform correct inferences of the true values of the parameters in 
(4.22). More importantly, they stressed a pair of crucial facts to be taken into account tvhen 
estimating this relationship:

1. Different Frequencies: Given the rigidity of prices of automobiles, AJj>f was expected to 
be unchanged except when either of the two prices was adjusted, which contrasted w'ith 
the high frequency of the exchange rate changes;

2. Size of Exchange Rate Changes: Some observations of the spot exchange rates for EMS 
currencies were characterized by small variations, and occasional large step changes when 
parity realignments occurred. Therefore, this could be the case where small fluctuations 
of the exchange rates were not sufficient to induce a price adjustment.

Le Cachcaux and Rcichlin (1989) did not stop here, and tried to find any sort of misspcci- 
fication in the model: rather than implementing any transformation of the series to make them 
smoother, they proposed to estimate the characteristics of the residuals in (4.22) to infer the 
nature of the misspecification:

u 3 t  — 7 + P u j t - 1 +  ~~ tfjt-f-i.) +  t j t i  (4.23)
/

where uJt arc the residuals from equation (4.22) and / =  1,2, ...6 represents the lags introduced 
in the estimation. Estimates of this last equation proved that U j t  residuals were well explained 
bv their own values lagged one period with p. for most of the cases, never significantly different 
from one. No autocorrelation was found beyond the first lagged value, so it could not be 
rejected that et was white noise.42 All this implied that estimates of equation (4.22) could 
not be improved by the typical procedures of adding lagged values of the explanatory variable 
and, given the characteristics of the residuals, nothing could be inferred about the possible 
existence of a systematic relationship between prices and exchange rates. Nevertheless, since 
this autocorrelated structure of the residuals was entirely due to the discrete nature of the price 
adjustments, the estimation results in (4.22) could be improved by allowing the residuals to

*l Recall th a t  no m a tte r  w hat m odel of m arket s tru c tu re  is assum ed, th e  result for price ad ju stm en t in response 
to  exchange ra te  changes is u ltim ately  dependen t on the firm s’ percep tions of how dem and elasticities change 
w ith  respect to  local destination  price (see, for exam ple, Stone [1979] for som e estim ates of th e  price elasticities 
o f dem and for ex p o rts  and im ports in the  US, E E C  and Japan; see also section  1.5.3). T h is  point is discussed 
below.

42 A fu rth er a tte m p t consisted in adding som e o the r variables and p u tt in g  in some dum m ies for appreciations 
and  depreciations. U nfortunately, any im provem ents were not noticeable. N o te  also th a t since autom obile prices 
w ere non-st a t ion ary in  m ost of cases, any regression o f th e  form o f (4.22) w as o f spurious usefulness and  estim ates 
could result in  being strongly  biased (see G ran g e r and Kewbold [1974]).
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behave in such a way, as this autocorrelation measures the speed of the error correction from a 
long-run relationship between prices and exchange rates.43

Thus, the lesson of these attem pts was th a t ex change  r a te  effects on e x p o r t p rices 
te n d  to  be g ra d u a l due to various adjustm ent costs, uncertainty, the producer-customer 
relationship, and so forth. Export prices, when measured a t a retail level, do not seem to  move 
quickly. Therefore, it is necessary to  distinguish those changes in the relationship th a t arise 
from the long-run relationship between prices and exchange rates, and those exclusively related 
wdth dynamics of pass-through, that is, whether the pass-through has become more lengthened 
recently than before or not.

43See Kim (1990) and H ung  et at. (1993) for a  d iscussion of th e  usage of an  E rro r C orrection M echanism  of 

th is  ty p e  when price ad ju s tm en t takes time.
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4.4.2 Em pirical Specification of Demand~side M odels

In order to cover a wide range of pricing responses. Section 2.2 presented a multimarket firm's 
program whose first-order conditions implied that

Pjt =  =  ( 1 +  7; )CfKfS, (-1*24 )

such that, to determine the exchange ra te  pass-through, differentiating the expression (4.24) in 
logarithms, yields

OlnPjt _  . dtn[(l +  7j)c(*f] _  dln[(£ j/sj -  l)c fKf]

OlnSjt OlnSjt d lnS jt

In terms of the regulated variable of our problem, Hj*, (4.25) turns

£ ■
w Jt -  = i 1 +

si ~ 1

and
OtnWjt _  din [(1 -f V jk t*,] _  O ln[{tjfij -  l)c fKf]

OlnSjt OlnSjt OlnSjt

where the demand function in country j  at time t is given by Q3t =  qj(PjtU))- Recall that 
Pjt(j) is the price expressed in the destination market’s currency, Sjt the exchange rate, defined 
as before, and Ct — G (£ "=1 Q jt )K, is the cost function with Kt being a random variable that 
may shift the cost function (i.e. input prices, as shown), and ct — dCtfdQjt. Furthermore, 
the perceived elasticity of demand is denoted by £y, and T}j is defined as the markup, both in 
market j .  Therefore, the price is a markup over marginal costs, with this markup determined 
by the elasticity of demand in the various destination markets. Hence, this formulation opens 
a wide field of hypothesis to be tested, and the possibility to infer the convexity of the demand 
schedule if marginal costs arc known, as underlined in Section 2.2. To ease the exposition of these 
tests, an empirical specification of (4.26) is considered. Linearizing (4.26) by taking logarithms 
and following the empirical exercises by Knetter (1989) or Ghosh and Wolf (1994), consider a 
fixed-effects regression model of the form:

(4.25)

(4.26)

(4.27)

wjt( 1 ) — &t +  Qj + OjSjt +  Vjt .44 (4.28)

where

• Wjt( 1) is the logarithm of the implicit price, defined in Chapter 2 as P jtij)/sjt. This trans
formation was adopted because of reported rigidity of P jt(j), and its associated problems 
for estimation referred in Section 4.4.1. Additionally, this specification was the same used 
by Ghosh and Wolf’s (1994) for the analysis of newsstand prices for The Economist, which 
enables comparisons. Of course, this manipulation docs not change the conclusions obtai
ned from regressing p*j{j) on the r.h.s of (4.28). Apart from this transformation, notice

** T his double-fixed-effects im plem enta tion  (m ark e t and tim e) has som etim es been criticized because th e  cost 
in  te rm s of degrees o f freedom  is o ften  no t ju stified .
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that observed retail prices Pjt{j) are not independent of transportation costs, so the in
terpretation of the constants in (4.28) becomes less clear-cut than in other studies, for 
instance, Knetter (1989) which employs export prices in the exporter's currency.45

• $t is a time effect. A factor underlying this time effect is the marginal cost of the exporter, 
or any sort of change in markups over marginal costs that is common to all destinati
ons. Since the marginal cost is assumed to be common and spillover on prices across all 
destinations, it seems reasonable to use a time dummy to control for these cost shifts. 
In fact, as Knetter (1989.1991.1993a.b) has stressed, for an empirical implementation, as 
the one formulated above, changes in the marginal cost of production affect all markets 
by the same proportion, independently of how exchange rate fluctuation, inputs or other 
factors have any effect on it. Furthermore, any effects of the exchange rate changes on 
costs through inputs or returns to scale would be accounted by this term.

An alternative approximation of this cost is pit(l), defined as the logarithm of price of the 
magazine in the exporter's market expressed in the exporter's own currency. Examples of 
this use are Mann (1986), Baldwin (1988b), Marston (1990) and Ghosh and Wolf (1994), 
who used p\t{ 1) as a proxy of marginal costs when estimating pass-through of The Econo
mist. Apart from the criticisms this approximation has received,46 6t and Pk (1) could be 
understood, in the present study, as two competing variables in characterizing a similar 
factor,47 Therefore, p\j{j) was also experimented in (4.28);

• Oj is a market effect. This intercept term is allowed to vary due to unobservable factors 
that arc assumed to be constant over time but may vary across markets. One can think 
of institutional features in each destination, regulatory barriers, tariffs, licensing or in the 
degree of competitiveness, which determine the markups over costs, such as market factors;

• sJt is the logarithm of the exchange rate;

• vJt is an autoregressive disturbance

vjt = pvjt-i + ujt, (4.29)

whore Uj( ~  A’( 0 , 1), and p, given the rigidity in export prices, measures the speed of error 
correction from the long-run relationship between prices and exchange rate changes. This 
p indicates how sensitive traders become to correct quickly deviations from the long-run 
relationship referred above. These errors may also arise if the pass-through relationship is 
non-linear.

This formulation permits testing a perfectly competitive international market against a number 
of alternative hypothesis of imperfect competition as shown below.

45Since no reliable and hom ogeneously defined values o f these costs could be  found  for each m arke t, th e  tra n s 
p o r ta tio n  expenses were no t included in th e  regressions.

46See Stigler and K indalh (1970)-
47E x p o rte r’s own m arket prices were not available for Newsweek* Fortune an d  Le Figaro, so ra th e r th a n  ap

p rox im atin g  these series by an  index price of pub lish ing  p roduc ts in each respective  country, p i j ( l )  was d ropped  

from  th e  regressions.
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Ho' C o m p e titiv e  In te rn a tio n a l M a rk e t.

This hypothesis implies the Law of One Price: Price equals marginal cost and prices are equal 
across markets. Therefore, 6t in (4.28) would represent the common price at each t. and no 
residual variation of prices could be correlated with exchange rate changes or idiosyncratic 
country effects. Therefore,

Hq : Qj =  0: 3j =  0 and uJt ~  Ar( 0 .1) Vj,

which denotes a complete pass-through of current exchange rates into the relative magazine 
prices.

Hi: Im p erfec tly  C o m p e titiv e  In te rn a tio n a l M ark e t.

The rejection of the null hypothesis would involve some price discrimination between markets, 
and can be owed to a number of factors that affect the value of oj and 3j.

1. C o n s tan t e la s tic ity  o f  d e m a n d  w ith  positive  a n d  e q u a l m ark u p s  across d es ti
nations.

Hi : Oij =  ajt ^  O.Vj ^  k. 3j =  0, Vj

Constant elasticity of the perceived demand in each market means that the price in these 
destinations is a fixed markup over marginal cost. Therefore, exchange rate changes are 
fully passed through into import prices, pjt{ j), and consequently, implicit prices wjt{ 1) will 
be irresponsive to exchange rate fluctuations. Hence, any variation of these prices would 
reflect changes in marginal cost common across all markets, measured by the time effect 
0t. Markups, measured by the market effect o^, are allowed to be above the competitive 
level, but they are equal across markets, so price discrimination docs not necessarily arise 
when imperfect competition.

2. C o n stan t e la s tic ity  o f d em an d  w ith  different m a rk u p s  across d e s tin a tio n s .

Hi :Oj #  Ofc.Vj ^  k\ 3j ~  O.Vj

This case shows that price discrimination across markets may be consistent with complete 
pass-through. The value of 3j = 0 still implies that the markup in a particular destination 
is unresponsive to fluctuations in the exchange rates. Pass-through is complete but the 
different a / s  reflect different optimal markups in each market. Again, any variation in 
the implicit prices u’j t(l) will be associated with shifts in marginal cost.

The specification in (4.28), however, has a critical implication when price elasticities of 
demand are assumed to be constant: there is no residual variation in export prices that 
could be correlated with destination-specific exchange rates. Furthermore, the effect of an 
additive cost change on price can only reveal the underlying movements in marginal costs 
exactly if demand has constant price elasticity in all the destination markets.

3. N o n -co n stan t b u t com m on e la s tic ity  o f d em an d  a c ro ss  m a rk e ts  w ith  p o sitiv e  
and eq u a l m a rk u p s  ac ro ss  d e s tin a tio n s .

H\ : Oj = ak ^  0,Vj ^  fij -  fik i  0 ,Vj ^  k
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When coefficients on exchange rates in equation (4.28) are different from zero, exchange 
rate pass-through is not complete and markups may vary at the event of exchange rate 
fluctuations. Note that since 3 coefficients can be equal across markets, induced changes in 
markups are common across markets, and price discrimination does not appear. Therefore, 
changes in implicit prices «?_,*(!) are not only owed to cost shifts but also will depend on 
exchange rate variations. Furthermore, given that all 3 coefficients arc equal, a non
constant elasticity of demand and a non-completc exchange rate pass-through could be 
compatible with non-price discrimination.

4. N o n -co n stan t a n d  differen t e la s tic ity  o f  dem an d  ac ro ss  m ark e ts  w ith  d ifferen t 
m a rk u p s  ac ro ss  d es tin a tio n s .

Hi : Qj ± Ok ^  0, Vj ^  k , 3j ^  3k ^  0, Vj /  k

This case is interesting because refers to the particular type of price discrimination implied 
by the Pricing-to-market phenomena described in Section 1.5.3. Now, not only markups 
vary across destinations but also it is possible to measure the differences in markup ela
sticities to exchange rate changes across markets.

Two controversial issues arise when elasticities of demand are not constant:

• Time effects will not provide exact estimates of marginal cost.48 49 However, as Knctter 
(1989) pointed out. even if this condition is violated, estimates are not necessarily 
biased, if there exists enough degree of heterogeneity in the convexity of the perceived 
demand schedules in any market or in the exchange rate fluctuations in each market. 
If this is the case, this measure of the marginal costs might only be a noisy one, and 
the empirical framework in (4.28) will isolate correlations between exchange Tates and 
export prices that are due to fluctuations in the markup: and,

• Whether changes in elasticities over time, due to factors other than changes in the 
local currency price, are systematically related to exchange rates. Empirical evidence 
indicates that exchange rates arc at best weakly correlated with other macroeconomic 
variables.45* This supports the notion that demand side general equilibrium effects 
are small. If this is true, then the exchange rate coefficients reveal how elasticities 
change along the demand schedule. Therefore, since equation (4.28) disentangled 
export pricing in supply (0( ) and demand (Oj and 3j) determinants, it is possible to 
provide an economic interpretation of the value of these parameters. Knctter (1989) 
give us the general rule to interpret the idea that pass-through is dependent on the 
elasticity of demand: Net o f the effect of any associated changes in marginal costs 
with exchange rates, if demand, as perceived by the exporter, becomes less (more) 
convex - more (less) clastic - than the constant elasticity one as the foreign currency 
price rises when exporters currency appreciates, then the optimal markup charged 
by the exporter will fall (rise).50 Hence, estimated coefficients on exchange rates /3j

4*See Bullow and P h le id ere r’s (1983) com m ent on  S u m m er’s (1981) investigation  of the c igare tte  in d u s try  

(q u o ted  by K n e tte r  [1989]) w hich illustrates th is  po in t.
49See Meese and Rogoff (1983).
50N otice th a t prices m ay change not only because o f exchange ra te  sw ings, b u t also because o f inflation (real 

p rices), which m ay affect th e  perceived elastic ity  of d em an d  as well.
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may provide evidence on how elasticities change along the demand schedule faced by 
the exporter in different destination markets, and consequently, markups.

Therefore, at the light of Tables 1,1 and 1.2 in Chapter 1, values of 3j ^  0 can be classified 
as follows:

1. If 3j > 0. the sign of the exchange rate pass-through is normal, and the size is more- 
th a n -co m p le te :

2. When -1  < 3j < 0, the sign is n o rm a l and the size is le ss-than -com ple te :

3. If 3j = — 1. the pass-through is nu ll, and;

4. Finally, if 3j < -1 , the sign of the pass-through is said to  be p e rv e rse , since rather 
than, for example, increasing when the exporter’s currency appreciates, the price, PjtU) 
decreases.

Thus, it is possible to conclude th a t the equation (4.28) determines the exchange rate pass
through into prices in two ways:

1. By affecting marginal cost, through changes in quantities or input prices, and:

2. By affecting the elasticity of im port demand or markups.

Given the time-series cross-section characteristics of the data and the variety of destination 
markets studied in this exercise, it seems convenient to consider some variations of equation 
(4.28) to assess the robustness of the results. These variations are based on two major criteria:

1. Import-Currency Price Stabilization Regressions: They consist of a series of specifications 
for the data which allow to  compare those results obtained when using p it(l) , as Ghosh 
and Wolf (1994), and 0(. as a measure of common marginal costs.

• Model 1 . 1 :

+ Vjt* (4.30)

• Model 1.2:
u,-ji(l) =  oj + 7Ph (1) + 3jSjt + vjt . (4.31)

•  Model 1.3:
wjt (1) =  $t + otj +  0jSjt + Vjt- (4.32)

2. Adjusted Exchange Hate Pass-through Tests: The strong price rigidity of the series, and 
the positive inflation that erodes the value of nominal prices while unchanged, have serious 
consequences of the dynamic relationship between exchange rates and prices. Despite an 
estimation of the differences of the variables in (4.28) may lose some of the information 
contained in the level ones, this attem pt may reveal why a demand-side specification when
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prices arc rigid, is unsufficient. Therefore, estimation results between the level and the 
d ifference versions of equation (4.28) are compared. This analysis consists of regressing 
changes in the (monthly) adjusted currency price in each destination, A Tjt{j) = Wjt{ l)/p jt. 
on variations in the corresponding adjusted price of the reference country (when they exist) 
A rif(l)  =  P if( l) /p iii and on changes of current and lagged values of the adjusted nominal 
exchange rates, defined as s'* =  Pjt being the corresponding logarithm of inflation
in market j .  and j  =  1 being the reference market, such th a t prices must be unaffected 
when

L

A rJt{j) =  ^ A r lf( l )  +  Y i  ,t-i +  (4.33)

Hence, the pass-through elasticity at lag / is then given by A(/) =  Notice that
this equation indicates that the exporter's revenues are not only subject to exchange rate 
fluctuations but also to inflation in his respective country. Equivalently, multiplying (4.33) 
by pjt yields

A tfJ(( l)  =  iv jA p 1(( l )  +  V  +  fj,. (4.34)
P“  V i=o /

which corresponds to the standard real exchange rate pass-through equation.

Finally, since exchange rates are not linear and in some cases non-stationary. it is of interest 
to analyze sub-samples to test whether pass-through elasticities for appreciations are not 
significantly different from those corresponding to depreciations, and if there may have 
been changes in the structural relationship between exchange rates and prices.
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4 .4 .3  I m p o r t - C u r r e n c y  P r ic e  S ta b i l iz a t io n  R e g re s s io n s  a n d  P a s s - th ro u g h  

D eviations fro m  th e  Law o f  O ne P r ic e

As explained in Chapter 1, the classical paradigm of the law of one price (LOP) should be 
replaced by other explanations which incorporate non-competitive market structures. As a 
matter of fact, the impossibility of magazine arbitrage impedes any claim of the LOP when 
comparing price levels in different countries. Therefore, let DLOPjk.t denote the departure from 
the LOP between a pair of countries j  and k . j ^ k .  defined as

DLOPjk.t = Vjjifc.

For each magazine, DLOPjk.t was computed for all possible pairs of markets, then the respective 
mean and standard deviation of each of these scries were calculated, as shown in Tables 4.16 to 
4.20. Estimates above unity indicate th a t column j 's  market price is. on average, larger than 
rowr k's one. and viccvcrsa.51 Some observation of the results indicates that:

1. Prices in the producer’s country are normally lower than in any other market. Exceptions 
to this rule arc prices in Spain for Businessweek, in Morocco for Le A’ouvel Observateur 
and Le Point, in Luxembourg for Le Point. and in the United Kingdom for L ’Express.

2. Consistent with Knetter’s (1994a) explanation of higher retail prices in Japan due to non- 
tariff barriers rather than distribution costs, the Yen prices of Businessweek and fortune 
arc unequivocally larger than in any other market. Furthermore, the United Kingdom 
proved to be, on average, the cheapest market.

3. Estimates of the mean of DLOPjk.t above 20% account for a large number of cases even 
for countries the geographical or economic vicinity of which would permit local arbitrage 
opportunities (sec, for instance, the relative price of Germany and the Netherlands for 
Businessweek or 11 Mondo, or of Belgium and the Netherlands for Businessweek, fortune 
and Le figaro). There arc also cases where prices displayed a homogeneous performance, 
(see the relative price of Germany and Netherlands for fortune  and The Economist, of 
Belgium and Netherlands for Newsweek and The Economist, and Senegal, Ivory Coast and 
Tunisia for French magazines).

4. The volatility of DLOPjk.t was higher for those pairs whose currencies floated over much 
of the sample period, especially, with respect to Sterling, the Swiss Franc and the US and 
Canadian Dollars.

OLS E s tim a tio n s , A u to reg ress iv e  D is tu rb an ces  and  D isc re te  P rice  A d ju s tm e n ts .

Nine separate export magazine estimations were carried out for each of the models expressed 
in equations (4.30), (4.31), (4.32) described above, imposing cross-equation restrictions. The 
errors were assumed to be independently and identically distributed, and uncorrelatcd across

51Foi exam ple, prices o f  Newsweek in A u stria  a re  larger, on average, th a n  th o se  in Belgium.
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equations, since the presence of a full set of fixed effects in the specification precluded estimating 
an unrestricted covariance matrix. Since all the models contained a regression constant, a set 
of market effects and a time effect (except for Model 1.2), in practice only (Jn -  1) market fixed 
effects could be estimated to avoid singularity, where Jn is the number of markets in which 
magazine n is sold. Consequently, the series were normalized around one market (Switzerland), 
so the fixed effects could be interpreted as differences from those implicit in the regression 
constant. Tables 4.21 to  4.29 report the results for these three specifications, and the conclusions 
derived affect both the functional form adopted and the significance of the variables included.

As referred in Section 4.4.1, and earlier detected by LeCacheaux and Reichlin (1989) and 
Kirman and Schueller (1990), persistent different frequencies of prices and spot exchange rates 
changes could imply th a t errors Vjt were characterized by an autoregressive structure, with p 

never significantly different from one. Results in Tables 4.21 to 4.29 confirm this finding for 
the case of newsstand prices: outside the null hypothesis of full pass-through (dj =  0), it is 
not possible to rule out correlation between the regression disturbances and the exchange rates, 
despite the fact that no autocorrelation was found beyond the first lagged value of the error 
term , and it could not be rejected tha t Ujt was white noise. In fact, implicit price and nominal 
exchange rates series in Figures 4.16-4.33 have almost an identical shape, especially for scries 
of non-U.S. magazines, due to the strong price rigidity. As a result, following Kim (1990) and 
Hung ef al, (1993), this observation would allow' us to interpret this autoregressive structure 
of the residuals as an Error Correction Mechanism or speed of prices to  adjust exchange rate 
fluctuations in the long-run.

Therefore, these results clearly indicate th a t commonly used OLS formulations may have 
a limited power in explaining export price adjustment as in cases like the one studied here. 
Nonetheless, it is interesting to comment in some detail the estimates obtained using these 
econometric specifications.

L o n g -ru n  P a ss - th ro u g h  an d  Im p o r t P r ic e  S tab iliza tio n .

Exchange rate coefficients show a remarkable difference in performance between US- and 
Europe-based exporters.

1. Estimates for European magazines were mainly negative, significantly different from zero 
across destination markets, and for a large number of cases, not significantly different from 
-1. which violated the invariance of the implicit export prices to  exchange rates implied 
by the constant elasticity assumption. This clearly suggested tha t European exporters 
seemed not to pass-through completely exchange rate fluctuations into prices, stabilizing 
prices in foreign currencies, an action denominated by Knctter as a Local Currency Price 
Stabilization strategy, henceforth LCPS. As a consequence, th e  h y p o th eses  o f g loba l 
co m p e titio n , p r ic e  eq u a liza tio n  a c ro ss  m ark e ts  an d  c o n s ta n t e las tic ity  o f  d e 
m an d  cou ld  be ru le d  o u t in fa v o u r o f  p rice  d isc r im in a tio n  w ith  n o n -c o n s ta n t 
e las tic ities  o f  d e m a n d  in m o s t m a rk e ts ,  w here  v a riab le  m ark u p s  a b so rb  th e  
exchange ra te  f lu c tu a tio n s .
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2. This apparent unresponsiveness of prices contrasted noticeably with the degree of pass
through displayed by American magazines Businessweek. Newsweek and Fortune. Here, 
instead, point estimates of 3j were mostly significantly different from -1, and in a number 
of cases, not significantly different from zero, implying a higher sensitivity of retail prices 
to US dollar variations. Here, it seems that firms kept their margins relatively stable. 
These differences between US exporters and the rest are not surprising since a number of 
studies by Mann (1986), K netter (1989,1993a), Ohno (1989), Marston (1990) and Hung 
et al. (1993) have also reported the same fact: that US firms tend to maintain markups 
more stably than any other exporters. One reason, in addition to those addressed above, 
might be th a t for US producers, export markets are small relative to the domestic market 
so there may be less concern for maintaining export m arket share by price discrimina
ting. Alternatively, if the US market is considered larger and more competitive, this may 
promote a tendency for non-US exporters to stabilize their export prices.

Furthermore, it seems tha t, for a number of cases, price constancy,52 tvhen the US dollar 
depreciated, worked in the direction of passing-through exchange rate  changes in real terms to the 
destination market. Note also tha t some few positive estimates of 3j indicated an amplification 
of the effects of exchange rate changes into prices (typically for the prices in Italian Lire for 
some french magazines). Several explanations can be given for this behaviour:

• One is the traditional belief tha t this currency is considered weaker relative to other 
European ones, so exporters adjust their prices faster than  in any other market and by 
more than the exchange rate variations if expectations suggest doing so. As a m atter of 
fact, a large pass-through was also reported for prices in Spanish Pesetas:

• Similarly, the highest average inflation levels recorded for these two markets may indicate 
that prices have been proven to  be more exposed to  adjustm ent, so this more-than-complete 
behaviour would be optimal if exporters perceive demand to  be less clastic than the con
stant elasticity case as foreign currency prices rise.

E x p o r te r 's  m a rk e t P rice  a n d  T im e«vary ing  Effects as a  M arg in a l C o st B aseline.

A comparison between Model 1.2 and 1.3 indicates tha t the last one is a better specification of 
the prices. Furthermore, when using p n ( l)  as a measure of costs, the hypothesis of a common 
7 across destinations was always rejected, providing more support to the formulation 1.3. As 
mentioned, this fact may arise because exporter’s market price and time effects probably reflected 
the same thing. Nonetheless, if the estimated time effects seem more suited to the regressions, 
this could cast some doubt on the importance of the variations of the markups in explaining the 
behaviour of Pjtti), as is shown below.

Figure 4.6 plots an index of the estimated time effects of Model f.553, which indicates an 
upward trend of this estimated fixed effect over the sample for all the magazines, except for

52Recall, for exam ple, th a t Fortune  p resen ted  th e  highest m ean rigidity.
53As m entioned, it  is som etim es controversial to  consider these effects as a  m easure of changes in m arginal costs 

if  th e  constan t e lasticity  hypothesis does no t hold.
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Figure 4.6: Estim ated time effects. 6 t .

B u sin essw eek  F ortune

1980 1985 1990 1980 1985 1990

N ew sw eek

Fortune. However, the most interesting feature is the break which occurred in the slope of 
this trend in the late 1980s (except for ¿ ’Express), because this performance coincides with the 
stabilization experienced in the frequency of price adjustments commented on in Section 4.3* (1 
will later evaluate whether foreign com petitors prices or domestic costs arc more im portant in 
explaining price adjustments.)

T h e  Source o f  P ric e  D isc rim in a tio n .

Since estimates of the average of DLOPjk.t suggested the existence of different price allocations 
across markets, two hypotheses about the origin of Price Discrimination were tested:

1. Null hypothesis of common market fixed effects, ctj = a ,  Vj. ƒ -tests for Model 1 . 1  indi
cated that this hypothesis could not be rejected, except for Le Point and 11 A/onrfo, where 
market-specific exchange rate variables and exporter’s own market price were not conside
red. However, this hypothesis was mainly rejected for Models 1.2 and 1 .3 , which reveals 
th a t markups across markets seem to be different, possibly varied across time, and could 
be due to geographical segmentation, different market sizes and degrees of competitiveness 
where firms operate.54

2. Null hypothesis of common fys across m arkets. For the cases of Businessweek, Fortune, Le 
Nouvel Observateur and Le Point, F -tests indicated th a t the null of 0j = ;3, Vj, could

54 See th e  recent s tu d y  o f M artin s  et al. (1996) on m a rk u p  ra tio s in m an u fac tu rin g  industries.
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not be rejected. For the rest of the exporters, the F -tests revealed differences in the 
3jS across markets, but in some cases the magnitude of the E-statistic fell close to the 
critical value (see, for example, The Economist). A common parameter across markets 
for four out of nine magazines provided some evidence th a t Price discrimination was not 
based on differences in pass-through or markup elasticities to exchange rate fluctuations. 
Therefore, it could not be found strong evidence of Pricing-to-market behaviour across 
destinations, as defined above in the fourth alternative hypothesis to competitive world 
market above. Rather, it seems th a t the characteristics of the exchange rate fluctuations 
- that is. appreciations or depreciations, floating and pegged rates - have not had much 
impact on the evolution of price differences across markets for any magazine, since price 
reactions, despite being incomplete, do not differ significantly across markets. Thus, the 
causes of different price levels across markets are more based on different o*s. which reveals 
also differences in allocation possibilities across markets. Therefore, the interest of this 
empirical estimation is to  separate these different factors th a t affect the degree of pass
through. which may have strong and useful implications to  predict export policies. In fact, 
as Knctter (1993a, p.484) has correctly pointed out, when analyzing US import prices.

“Large, perhaps unsustainable, swings in the dollar may have piqued interest in 
PTM but are not responsible for its existence.”

Additional tests were performed among competing models in order to know the best spe
cification. Both time and marked fixed effects appeared to  be sensitive in these analyses.

Recapitulating, apart from the empirical evidence detailed earlier, which showed an incom
plete reaction of price changes and the existence of PTM . this analysis stressed not only tha t the 
exchange rate pass-through is sensitive to  sluggish price adjustm ents, but also that the effects 
of exchange rate changes could persist for some time and also th a t the nature of the stochastic 
process governing the exchange rates influences decisively when firms extract signals concerning 
the behaviour of these rates. Therefore, the next section proposes a series of tests in order to 
cope with these problems.

4 .4 .4  A d ju s te d  E x c h a n g e  R a te  P a s s - th ro u g h  T e s ts

As proceeded earlier, before presenting estimates for the model in differences of equation (4.33), 
the value of the change in the nominal and adjusted exchange rates between two nominal price 
adjustments,55 tha t is. within the spell, r ,  and how much these adjustments offset the variation 
in the exchange rate and in the implicit price Wjt arc reported.

Figures 4.52 to 4.69 and 4.70 to  4.87 depict price adjustment times by the dotted vertical lines 
and inverted cumulative nominal ( l / s j T) and adjusted ( l / s f T) exchange rates; positive (negative) 
shaded areas indicate depreciation (appreciation) of the producer’s currency within the spell; 
vertical bars in the plots indicate the percent level of nominal and adjusted gross pass-through, 
since only the variation in prices and exchange rates is taken into account. For a depreciation 
(appreciation), the corresponding pass-through is said to  be normal and complete when the bar 
length equals zero: incomplete when it is positive (negative) but smaller in absolute value than

55 Notice th a t  in th e  best case, it w as possible to  ob ta in  20 ad ju stm en ts  in  a  period of 15 years.
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the size of the exchange rate variation; more-than~complete when it is negative (positive); and 
perverse when it becomes positive (negative) and larger in absolute value than the size of the 
depreciation (appreciation). Some facts arise from these plots:

•  Nominal appreciations seem to be more closely passed-through (particularly for transacti
ons where the US and Canada are involved as importer or exporter) and. in a large number 
of cases, by more than the exchange ra te  variation.

•  The less the exchange rate trend changes, the  nearer the  pass-through is to being complete.

• The time that elapses between adjustments when the nominal exchange rate depreciates 
is larger than when it appreciates.

• Adjusted exchange rates within the spell are allowed to  deviate more during depreciations, 
which reinforces the hypotheses of downward price rigidity and imperfectly competitive 
markets.

• When comparing changes in nominal and adjusted exchange rates within the spell it is 
often observed th a t nominal depreciations become de facto appreciations, which could 
explain some perverse nominal exchange rate pass-through when prices increase in the 
event of a nominal depreciation.

This preliminary picture indicates tha t there exist no obvious exchange rate trigger points and 
also, that estimates of the pass-through may differ largely between nominal and real levels and 
between upward and downward exchange rate movements. Here it seems that during apprecia
tions of the exporter's currency, markups vary less, and pass-through increases, and conversely 
for depreciations. Therefore, the rigidity of price adjustment, more acute for downward price 
movements, together with the assumption th a t exporter’s concern is his returns in domestic 
currency, suggests to evaluate this adjusted exchange rate pass-through as in equation (4.33).

Consequently, when attempting to estim ate the specification (4.33), the sample could addi
tionally be decomposed into subsamplcs, corresponding to common and persistent movements 
in exchange ra te  trends, tha t is. where no reversion of these tendencies occurred.56 Hence, to 
cope w'ith the trend of the adjusted exchange rates, a quarter backward and quarter forward 
moving average of the scries was calculated. W ith respect to the time splitting of the scries, the 
criteria used for American magazines were entirely determined by the swing in the dollar value 
experienced in the 1980s. For French and Italian publishers, the EMS exchange-rate realignment 
calendar (see Table 4.8) was used, which indicated tha t the period 1982-1987 was characterized 
by a large number of adjustments, followed by a relatively larger stability until the crash of 
1992, reflecting the development of the EMS.57 At least for currencies belonging to  the EMS, 
volatility is relatively lower than for other pairs of rates, and realignments, as detailed in Table 
4.8, constitute a signal of the exchange rate changes. For The Economist, since the Sterling 
floated for most of the period - it joined to the EMS in 1990 - the time axis was splitted around 
1981 and 1984.58

56T h e  volatility com ponen t of th e  exchange ra te s  is s tu d ie d  below.
5TSince series d isplayed different lengths, th e  subsam p les studied a re  not com pletely coincident am ong
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Table 4.8: Exchange-Rate Realignments within the EMS (percent).

Dm HF1 Ff BFr Lit DKr IRI
09-24.1979 2.Ü - - - - -2.9 .
11-30.1979 - - - - - -4.8 -
03-23.1981 - - - - -6.0 . .
10-05.1981 5.5 5.5 -3.0 - -3.0 - -
02-22,1982 - - - -8.5 - -3.0 .
06-14.1982 -4.25 4.25 -5.75 - -2.75 - -
03-21.1983 5.5 3.5 -2.5 1.5 -2.5 2.5 -3.5
07-22,1985 2.0 2.0 2.0 2.0 -6.0 2.0 2.0
04-07,1986 3.0 3.0 -3.0 1.0 - 1.0 -
08-04.1986 - . - - - - •8.0
01-12.1987 3.0 3.0 * 2.0 - - -
01-05.1990 - - - - -3.7 - -
The numbers are percentage changes of a given currency's bilate
ral central rate against those currencies whose bilateral parities 
were not realigned. A positive number denotes a depreciation. 
On March 21, 1983. and on July 22. 1983, all parities were rea
ligned. The Spanish Peseta entered the EMS on June 22, 1989 
and the Sterling in October 1990. Dm — Deutschemark: HF1 — 
Dutch Guilder; Ff = French Franc; BFr = Belgian/Luxembourg 
Franc; Lit = Italian Lira; DKr = Danish Kroner; IR1 = Irish 
Punt. Source: Commission of the European Communities ___

Table 4.30 reports the A( 12) coefficients of the specification (4.33). The twelve-month lag 
allowed for a sufficiently sluggish adjustment, but unfortunately, estimated parameters exhibited 
a large standard deviation.

• tew whole sample estimates were close zero, and these mainly corresponded to Italy (Busi
nessweek, -0.32; Newsweek, -0.21; Le Figaro, -0.35; Le Point, -0.29: L ’Express, -0.25) and Spain 
(Fortune, -0.37; Newsweek, -0.41; Le Figaro, -0.29; Le Point, -0.31; L ’Express, -0.13). On the 
contrary, most estimates of A( 12) revealed that for the adjusted exchange rate changes arc not 
fully passed-through into prices.

• However, studied for subsamplcs, it was found that this relationship varied across time. 
American producers interestingly passed-through both the dollar appreciation (1981-1984), in
creasing nominal prices as expected, and dollar depreciation (1985-1988), decreasing nominal pri
ces (Fortune) or leaving them unchanged for whole period, which certainly implies a pass-through 
in purchasing power terms for foreign buyers. Pass-through asymmetry arose in both directions * 58

magazines.
58 Exchange ra te  m ovem ents du ring  th e  period  studied (1978-1992) could be sum m arized as follows: US and 

C anadian Dollars experienced a s tro n g  cycle du ring  the  1980s. and  increased th e ir values well above 70% relative to 
m ost of the  currencies until 1984; since th e  end  o f l97Us the Sterling has also experienced a  cycle w ith tw o different 
peaks, one in 1981, when it increased its value around 30% w ith respect to  th e  A ustrian Shilling, D eutschm ark, 
D utch G uilder and Swiss Franc, and ano ther in 1984, with respect to  the  rest of th e  currencies. A fter, it depreciated 
strongly w ith  respect to  the  first g roup  of currencies (00%), and som ew hat less (20%) relative to  th e  rest, until 
th e  beginning of th e  1990s; also since th e  end of 1970$ the French F ranc  has depreciated on average over 50% 
w ith respect the  Swiss Franc, A ustrian  Shilling, D eutschm ark and  D utch G uilder, and appreciated relative to  the 
Ita lian  Lira (25%) and th e  Spanish P ese ta  (35% ); th e  value of th e  Ita lian  L ira  decreased w ith respect to  th e  Swiss 
Franc, D utch G uilder and  D eutschm ark, ab o u t 50% since the  beginning o f th e  1980s.

m n
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{Businessweek and Newsweek passed-through more Dollar appreciations than depreciations, and 
the opposite applied for Fortune). Furthemorc. cases of more-than-complete pass-through for 
Newsweek reported in Table 4.23 for Denmark, France, Italy. Sweden and Spain turned out to 
be less-than-complete possibly owed to  the use of adjusted variables (U.S. inflation level was 
lower) or the smoothing of the 12-month lag used in the estimation. For European magazines, 
estimates for subsamples starting after 1988 suggested a decrease in the level of exchange rate 
pass-through.

• Almost a quarter of estimates greater than  -1 which indicated a perverse pass-through, 
th a t is. an increase (decrease) in the adjusted exchange ra te  was followed by a price increase 
(decrease) in real terms, instead of oppositing movements. It seems tha t these sort of reactions 
are common, and that they arose both for the whole sample and for shorter periods. French 
magazines presented the highest proportion of these results, but the  conclusions were puzzling 
across markets. For example, estimates for Le Figaro and L ’Express stubbornly point out that 
German real prices increased, or at least did not change, when the French Franc depreciated 
against the Deutschmark, both currencies belonging to the EMS. This behaviour should also have 
been expected for markets tied up with the German economy in term s of inflation and exchange 
rates, such as the Netherlands. Switzerland. Austria and, to  a lesser extent. Belgium. However, 
only Dutch Guilders performed similarly. Notice also tha t those markets whose currencies 
belonged to the EMS arc more perverse in term s of pass-through than those not attached to the 
system, despite the EMS reduced the volatility of the exchange rate  signal and increased the 
predictability of the exchange rate movements. So, does the relative stability of the EMS induce 
producers to be less sensitive to exchange rate variations?

Furthermore, it was paid special attention to the estimates where FS im port/export prices 
were involved. When looking at the PPP  and nominal exchange rates series in Figures 4.16-4.33. 
it can also be observed th a t these variables display a similar pattern  in ihe long run, except for 
cases where the U.S. Dollar is involved: To this concern, it is interesting to notice tha t the Dollar 
cycle in the 1980s hardly existed at a PPP  level. Hence, Froot and Klemperer ( 1989)5y. analyzing 
im port prices in the US, found that, in the first half of the 1980s. the dollar appreciation was 
believed to  be temporary rather than permanent by foreign exporters, so import prices in the US 
did not adjust quickly to  the increasing value of the Dollar and foreign exporters' profit margins 
grew:

•  The results partly confirmed this finding because exchange ra te  changes do not seem to 
have been fully reflected in terms of the Dollar prices of European magazines:

• Thus, the hypothesis that the large swing in the American currency was perceived by 
foreign exporters as temporary could not be rejected;

•  However, this belief seems not to have been shared by American exporters: The first 
half of the 1980s is the period of fastest price adjustments, at least for Businessweek and 
Newsweek: it seems that apart from any consideration of the exchange rate expectations, 
some asymmetry of the pass-through relative to the sign of the exchange rate fluctuations 
exists. Therefore, even if exchange rates shifts were perceived as temporary, American

b9See C h ap te r 1.
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exporters (and not only US firms) tended to pass-through appreciations independently of 
the consistency of the exchange rate signal. Thus, it can be claimed that explanations of 
the exchange rate pass-through based on temporary/permanent characteristics of the data 
are conditioned not only by the sign of the exchange rate trends, but also what market 
circumstances allow markups to vary up and downwards.

To end up this section, it was studied whether fluctuations in the markup affected the 
correlation between export prices and exchange rates. If the real implicit prices in each case are 
adjusted to offset real exchange rate movements in each period, then these prices should reflect 
the firm's optimal markup. Excluding the (rather unlikely) possibility that the difference in the 
optimal markup across markets is non-stationary, if follows that the equivalent currency price 
ratio should be a stationary stochastic process. Then, for this scries to have a true component 
it must have a t least one unit root. Table 4.31 presents the twelve lag augmented Dickey- 
Fuller statistics for the residual of the unrestricted regression tvydl) on P if(l) and for the first 
difference specification, for those magazines where plt( 1 ) was available. Table 4.31 reveals clearly 
that a rejection of the unit root was only possible in five cases, which indicates tha t markups 
were not stationary. This certainly reveals that the magazine industry operates with markups 
large enough to  absorb exchange rate fluctuations and maintain a LCPS strategy in destination 
markets.

4 .4 .5  C o n c lu d in g  R e m a rk s

The evidence presented in this section poses some important questions relative to  the deter
mination of export prices of firms operating in multiple international markets, the relationship 
between exchange rates and prices, and the techniques applied to analyze these problems.

1. Findings ranging from more-than-complcte to perverse pass-through had im portant impli
cations for the ability of exchange rates (whether under fixed or floating rates) to equili
brate trade imbalances;

2. Not all evidence of different markups indicated the existence of Pricing-to-Market, since 
exchange rate pass-through coefficients across markets did not differ significantly. There
fore, strategic price setting and non-completc pass-through became two related topics;

3. The analysis of these series presented a combination of effects that implied a reconsidera
tion of pass-through studies;

4. It was stressed why the choice of invoicing currency of export prices m atters when measu
ring this relationship (sec Figure 4.5). Analyzing prices quoted in foreign currency causes 
obscrvationally indistinguishable sluggish responses of prices to exchange ra te  movements 
and ex-ante price discrimination: Price rigidity, as explained by Giovannini (1988), can 
mean th a t incomplete pass-through just reflects only postponed, rather than deliberately 
forestalled, adjustment. The results obtained confirm both sources of price discrimina
tion but not significant differences among markets for almost half of the cases, based on 
different pass-through elasticities.

m m m
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It is for this set of reasons why standard tests based on Pricirtg-to-Market models and the 
like may be spurious and a new formulation is needed which takes into account the existence of 
costs of price adjustm ent and distinguish whether incomplete pass-through arise from sluggish 
price adjustments in the presence of some costs, or are rather reflected a deliberate intention to 
mitigate nominal exchange rate movements. Therefore, the remainder of this chapter will inve
stigate the possibilities that a Discrete Dependent Variables specification offers for the study of 
the exchange rate pass-through, and ultimately to the understanding of export pricing decisions.

;



A Panel Study of Newsstand Prices of Magazines
1 4 3

4 .4 .6  A  D is c r e te  D e p e n d e n t  V ariab les  E s t im a t io n  o f  E x p o r t  P r ic e  A d ju s t
m e n t  in  a  ( R i ,R j )  S c h e m e

The current analysis should be interpreted as an extension of the Discrete Dependent Variables 
estimations performed in Section 4.3.4, for the case where exporters are concerned about their 
revenues expressed in their own currency, that is, in terms of Hj*. Therefore, this section tests 
the conclusions achieved for the (W,, W¿) scheme in Section 2.4.

As shown in Section 4.3.4, if the usual random walk specification is adopted for inflation or 
exchange rate changes, exporters would face a trivial signal extraction problem, namely that 
he would simply infer that all changes in the exchange rates are permanent.60 However, it 
was proved tha t some sort of history dependence determined the firms' decisions. Therefore, 
following the Brownian Motion decomposition of exchange rates in Chapter 2 of the (11 .̂ ll'rf) 
scheme, for estimation purposes i can be written

A s j i  = p s (4 .3 3 )

where p,s and oa approximate the behaviour of the exchange rate trend (mean) and volatility 
(standard deviation), respectively: the less volatile exchange rates arc, the larger will be the 
effect of a trend change in exchange rates on export prices in the destination country.

Therefore, following Section 4.3.4, the same analyses as depicted in Figure 4.4 were performed 
and a number of new variables to be included in the respective matrix of covariates X were added. 
The type of notation used and the sequence of exercises is also identical to facilitate comparison 
between the (Hi, Hi) and the (W,-, Wd) models.

C ross M agazine  R esu lts . M odel I

Additional variables in the matrix X 2, to those defined earlier arc required for this round of 
estimations:

• pLJs nt =  Exchange rate trend, expressed as the number of magazine n's domestic market 
currency units per unit of market y s  currency and proxied by a moving average of the 
nominal exchange rate, including one quarter ahead an one quarter behind.

• crJ9 nt = Exchange rate volatility, also proxied by a quarter-ahead and a quarter-behind mo
ving average of the month-to-month percentage changes in the nominal exchange rates.61

• fil.nt — nominal exchange rate variation since the last price change in market j .

Using these definitions, price responses in the same six selected markets for a number of 
magazines,62 between 1981 and 1992, were analyzed, using Chamberlain’s fixed effect technique.

60Section 4.3.4 addressed sim ilar criticism s about the use of cu rren t levels of inflation th a t presum ed the  price 
rule changed every  year where no explicit m odel of tim ing rule revisions existed.

611 also tried a  6 -m onth behind moving average and a G-month ahead  moving average for b o th  tren d  and yields, 
but th is  did litt le  to  affect the  results.

“ Belgium (5 m agazines), G erm any (5), Ita ly  (5), Spain (6), Sw itzerland  (G) and th e  US (5).
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d-parameters. Type-A specifications. Table 4.32 reports the results for these models, that 
can be summarized as follows:

•  Comparisons among different dynamic specifications point out the presence of history 
dependence when determining price adjustments, so (Models LA.2 and LA .3) seem to 
perform better than the pure steady example in LA. I  which confirmed the findings for the 
Discrete Dependent Variables estimation of model (K ,,K /):

• Price synchronization across magazines sold in one market, and both current inflation 
and cumulative inflation since last adjustment and expected inflation seem to  play the 
main role in determining a decision to  change a price. This happened despite (as detected 
again for the cases of Italy and Spain in Model L A .2) the  effects of inflation appeared 
sometimes mixed: A counter-intuitive result with respect to  the cumulative inflation since 
last price change was obtained for prices in Spain since estimates of PJnt were negative and 
significantly different from those for Models LA .2 and L A .3. tha t is. an increase in the 
inflation since last change decreases the probability of a upward price revision:

• Estimates of fiJs nt were, however, mostly insignificant, except for regression I.A .2 in Spain;

• Cumulative exchange rate fluctuation since last price change, p.3s nf, only displayed some 
importance for Belgium. Italy and Spain, with estimates positive and significantly different 
from zero:

• It is remarkable that for the rest of the markets studied (Germany, Switzerland and US) 
cumulative exchange rates param eters, oven though not significant, were mostly negative. 
This may happen because countries for which exchange rates matter when predicting price 
adjustment were characterized by larger inflation and, at least for Italy and Spain, a net 
depreciatory average exchange-rate trend (sec Tabic 4.33). Since Section 4.4.4 reported 
the existence of some asymmetric pass-through behaviour, the present results simply stress 
that conclusion;

• Estimates of exchange rate volatility, oJs nt, appear to  be significant only in explaining price 
changes in the US where rate-fluctuations more permissible.

0-parameters. II.A.3 specification. Estimates of the average value of the constant term 0Ta 
arc reported in Table 4.33 which, added to  those statistics presented in Table 4.10, give a new 
column of cross-exporter average of the exchange rate variation within the wave, S^T.

• Note th a t while estimating (K,-, Rj) these parameters captured the evolution of the pricing 
rule expressed in terms of RJnt: here this pricing scheme refers also to the motion of

* Hausman tests indicate the existence of a time-varying fixed parameter, both $tw and 0}. , 
for Belgium, Germany, Switzerland and the US6i giving support to the use of the Fixed Ef
fect Chamberlain technique, but odd conclusions about the relationship between exchange 
rates and time-varying fixed effects: An upward tendency of the  values of these parameters 63

63Recall th a t  for th e  closed economy, analysis differences were only significant for th e  last th ree  m arkets .
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was confirmed for all countries except Germany. The aggregate appreciation experienced 
by the Deutschemark stresses the surprising conclusions reached when exchange rates were 
not explicitly taken into account (Section 4.3.4): relative low inflation rates and a strong 
currency increase price rigidity a t the cost of larger gaps between the nominal and the 
unconstrained or frictionless prices;

• Nonetheless, inferences have to  be made carefully since this last case contrasts notably 
with tha t of Switzerland, which exhibits similar macroeconomic indicators but a different 
trend in the a ru, parameters: Prices in Swiss francs seem to  perform closer to the standard 
dynamics shown in Chapter 2, that is, a lotvcr bands of fluctuation for the deviation of 
nominal prices from short-term optimal ones, and an increase in the frequency of price 
adjustment;

• When comparing estimates of 0 ju.s for Belgium with those of Spain and Italy, inflation 
prospects, rather than exchange rate  movements, seem to  determine the deviations bettveen 
nominal and unconstrained prices;

• The depreciation of the Dollar after 1984 made exporters to the US decrease the permissible 
gap between both prices.

C ross-M arket Results. M odel II

The cross-market regressions exploited the multimarket nature of the data and explored the 
existence of idiosyncratic market effects by including a number of dummy variables for each 
market in which the magazine tvas sold. Recall now that this panel array allowed us to  test both 
typo-/l and B. It was also assumed tha t the constant term changed every four years. Some 
additional definitions of the variables included in X ”, for typc-/l models were required:

• p*¿t -  Exchange rate trend, expressed as the number of magazine n ?s domestic market 
currency units per unit of market j's  currency, and proxied by a quarter-behind and a 
quarter-ahead moving average of the nominal exchange rate.

• Og j t = Exchange rate volatility also proxied by a quartcr-bchind and a quarter-ahead 
moving average of month-to-month percentage changes in the nominal exchange rates.64

• p* it = nominal exchange rate variation since the last price change in market j .

• J)LÓP*ijp =  Cumulative deviation from the law of one price since the last price change 
between magazine n ’s domestic price (denoted by the subindex 1) and market j .  If the 
adjustment costs arc expected to  matter for predicting price changes, this cumulative 
deviation must be used rather, than level or differences in the LOP.

d-parameters. Type-A and -B specifications. Results for these models are shown in Tables 
4.34 to 4.38:

641 also tried a 6-month behind moving average and a 6-month ahead moving average for both trend and yields, 
but this did little to affect the results.
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• Path-dependent specifications were again preferred;

• Similarly to  what happened for the cross-magazine estim ation of ( H7». Mj) . for steady state 
models, current inflation seemed to  be more significant than  current exchange rates, and 
its volatility65 66 in predicting price adjustments;

• Positive and significant estimates of S IN C jt stress mostly the existence of menu costs 
rather than decision costs when a multimarket producer fixes prices. The number of 
inflation mixed effects only appear in the cases of Businessweek, Le Figaro and L Express 
in Models II .A .2 and for Businessweek and L Express in Models II.B.2;

• Cumulative time since last price change, l j t , maintains its relatively modest contribution 
to the understanding of pricing decisions:

• Estimates of the p.̂ t pointed in the direction of the history dependence of the exchange 
rates changes influencing price decisions:

• Estimates of the cumulative deviation from the LOP  were small in value but negative 
and significantly different from zero for Businessweek, Le A'ouvel Observateur, L 'Express. 
Il Mondo and The E conom ist which suggests th a t when exchange rate changes drive 
implicit prices apart, nominal prices are adjusted;

• Using the reference market variables as regressors, as m ade for type-B estimations of 
[Rl .  Hi),  the most remarkable finding was the existence of a significantly positive relation
ship between cumulative inflation in the exporter’s country since the last price adjustment, 
P”t. and price changes.

8‘parameters. II.A.3 specification. Table 4.39 presents estim ates for $ t u . and for Model
II. A . 3:

• As happened when testing for changes in the price change of the (R i,R i)  scheme, some 
evidence of variation in the price rule was found {now expressed in terms of IV“ ) for the 
same magazines plus Le Figaro:

• Note that, in the light of the statistics reported in Table 4.14, different trends in the esti
mates of 8j w and 9 j  did not allow us to make straightforward conclusions: For example, 
it was shown th a t the decrease in inflation and the frequency of price adjustment since 
the mid-1980s observed for most magazines (sec Tabic 4.14) should yield an increase in 
the estimated values of 8j u, and implying a reduction of the distance between up
per and lower limits, where R jt fluctuated and no nominal price adjustments occurred. 
This evidence was difficult to  explain for a downward trend of the time-varying para
meter for Fortune and Le Nouvel Observateur. Now, the {W^WF) scheme reveals that 
the well-behaved cases of Businessweek and The Economist were also characterized by an 
aggregated exchange-rate cycle, while the decreasing & t w *s  parameters for Fortune and

65Only for American magazines, was relevant in reflecting obviously the larger variability of the US dollar 
relative to the rest of the currencies

66 Point estimates were slightly higher than those obtained by Ghosh and Wolf (1994)
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Lc Aouvcl Observateur were associated with net average depreciations of the exporter's 
currency, without any consideration of inflationary levels. As shoivn. depreciations were 
passed-through to a lesser extent than appreciations, thus it could be maintained that the 
boundaries for IVjJ increased for this data. Nonetheless, it is an open question why estima
tions of for magazines with similar conditions, rejected the time-variation hypothesis 
of these parameters.

a-parameters. II.A.3 specification. Table 4.40 shows th a t the market-fixed effects were ap * •
propriate for this characterization, pointing out the source of Pricing-to-market. as explained in 
Section 4.4.3.

4.4.7 C o n c lu d in g  R e m a rk s

The lesson of this section is twofold:

1. M ethodo log ica l: Using standard price-discrimination and pass-through tests for the 
analysis of export prices at a consumer level may yields spurious results, so a Discrete 
Dependent Variables analysis, despite the present restrictions, seems to be more adequate 
for the purposes of this dissertation;

2. Econom ic:

• It was proved th a t a genuine case of multimarket firms, which set export prices in the 
destination currency and a t a consumer level, perm it us to  distinguish international 
price discrimination caused by deliberate Pricing-to-Market from those generated by 
price-sluggishness and costs of adjustment;

• Multimarkct companies do not continuously change prices in their foreign markets 
when facing fluctuating exchange rates, and. apparently, that once companies have 
changed their prices in one direction, a return of the exchange rates to its original 
state docs not reverse the effect; and,

• Cross-market and cross-firm price synchronization arose as a decisive factor in the 
analysis of pass-through, because it allowed us to  test it at discrete points in time, 
when two or more prices arc adjusted, and isolated the part of the pass-through dif
ferences due to different price elasticity from the one created by market idiosyncratic 
components.
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C onclusion

Starting from the paradigm of the Law of One Price th a t relates exchange rate changes 
with goods prices across frontiers, this dissertation intended to  underline those factors that 
prevent this relationship from holding. A fter an exhaustive theoretical research, it was clear 
tha t no explanation could be discarded a p rion , and tha t both demand and supply-side theories 
deserved to be empirically tested.

The regularities found on newsstand price data raise not only economic issues but also 
methodological ones. On the economic side, the stubborn rigidity shown in 105 monthly price 
series on an average of 10 markets and 15 years indicated tha t incomplete exchange rate pass
through could not be deliberate, and th a t some costs of adjustm ent were needed to distinguish 
between ex-ante and ex-post price discrimination. Adjustments took time, and there seems to 
exist a range of inaction that depends on the  market characteristics, the stochastic structure of 
exchange rates and the existence of costs of adjustment. In fact, when taking into account these 
aspects, a wide range of price responses to  exchange rate fluctuations were found. For example, 
while American producers tend to  be more sensitive to  dollar variations, European magazines 
displayed the highest degree of incompleteness in the pass-through elasticities. Furthermore, not 
all evidence of different markups indicated the existence of Pricing-to-Market, since exchange 
rate pass-through coefficients across markets did not differ significantly. Therefore, strategic 
price setting and non-completc pass-through became two related topics.

Since these findings ranged from m ore-than-complete to perverse pass-through, important 
implications for the ability of exchange rates (whether under fixed or floating rates) to  equili
brate trade imbalances arose. Now, any assertion on the effects of a exchange rate variation 
in macroeconomic terms should seriously take into account the idiosyncratic behaviour of their 
industries at these events: share of firms or industries with sufficient monopolistic power to avoid 
price jumps when exchange rates change, existence of costs of adjustment or binding contracts, 
and invoicing practices.

On the methodological side, the thesis put special emphasis on three aspects:

1. Underlining the constraints and shortcomings tha t each particular dataset imposes on the 
set of research possibilities, as shown by the comprehensive review of the empirical work 
on this subject;

2. Comparing different econometric techniques for standard demand-side models (OLS) and 
supply-side models (Binary Response Estimations), and understanding why some spurious 
result may arise, and;

3. Trying an alternative way of analyzing industrial behaviour by asking firms directly about 
their own actions.

As a result, rather than offering a unique answer to the exchange rate pass-through issue at 
a firm level, it highlighted the number of economic interactions a researcher should take into 
consideration when facing future research, and how to asses their importance.
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Figure 4,16: Businessweek. Real Price, HJt (solid line) and Implicit Prices, Wjt- Indexes. Janu
ary 1981-Mav 1992.

Figure 4.17: Businessweek. PPP Exchange Rate, ^  (solid line) and Nominal Exchange Rate,
1/Sjt, Indexes. January 1981-May 1992.
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Figure 4.18: Fortune. Real Price (solid line), Rjt and Implicit Price, Hj-(, Indexes. February 
1983-March 1992.

Figure 4.19: Fortune. PPP Exchange Rate, p11 (solid line) and Nominal Exchange Rate, 1/Sjt,
Indexes. February 1983-March 1992.
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Figure 4.20: Newsweek. Real Price, Rjt (solid line) and Implicit Price, H j*. Indexes. December 
1977-June 1992.

Figure 4.21: Newsweek. PPP Exchange Rate, (solid line) and Nominal Exchange Rate,

1/Sjt, Indexes. December 1977-June 1992.

168



50 I (XI
AUSTRIA NETHERLANDS

LUXEMBOURG SWITZERLAND
SU IU0

UNITED KINGDOM

IVORY COAST

150 130
J x . .  ^  ^ i p i

100 V. /v rv ' ■ 100 • '***•*. V -

SO 100
MOROCCO

Figure 4.22: Le Figaro. Real Price, Rjt (solid line) and Implicit Price. H'Jt. Indexes. October 
1978 - December 1988.

NETHERJ.ANDS

LUXEMBOURG SWITZERLAND UNITED KINGDOM

IVORY COAST
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Figure 4.24: Le Nouvel Observateur. Real Price, Rj t (solid line) and Implicit Price, M'jt , Indexes- 
October 1977- Mav 1992.

Figure 4.25: Le Nouvel Observateur. PPP Exchange Rate, and Nominal Exchange Rate,
1 ¡Sjt, Indexes. October 1977-May 1992.
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Figure 4.27: Lc Point. PPP Exchange Rate, and Nominai Exchange Rate, l /S jU indexes.
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Figure 4.28: L’Express. Real Price, R jt (solid line) and Implicit Price. H j f. Indexes. March 
1978-December 1988.

Figure 4.29: L’Express. PPP Exchange Rate, and Nominal Exchange Rate, 1 ¡Sju  Indexes. 

M ardi 1978-December 1988.
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1 ^  Mondo. Real Price, R}t (solid line) and Implicit Price, H¿t, Indexes. Februarv
1JÍÍÜ - June 1992.

Figure 4.31: li Mondo. PPP Exchange Rate, p11 and Nominal Exchange Rate, 1 /S 3t, Indexes.
February 1980 - Junc 1992.
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Figure 4.32: The Economist. Real Price. R jt  (solid line) and Implicit Price. W j t , indexes March 
1978 - May 1992.

Figure 4.33: The Economist. PPP Exchange Rate, and Nominal Exchange Rate, 1 /Sju
Indexes. March 1978-May 1992. 3
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Figuro 4.42: Le Nouvel O bservateur. (/2 //Ä ,-)r .
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Figure 4.46: L’Express. (R j / R ì )t .
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Figure 4.62: Le Point. 1 f s j r , Mar76-May92.
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Figure 4.64: L’Express. 1 f s jT. MarT8-Dec88.
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Figure 4.66: Il Mondo. l / s j r . Feb8-June92.
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Figure 4.68: The Economist. 1 / s JT. Mar78-May92.
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Figure 4.72: Fortune. 1 ¡s^r . Fcb83-Mar92.
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Figure 4.78: Le Nouvel Observateur. 1 ¡sfT. Oct77-May92.
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Figure 4.80: Le Point. l/s^ r . Mar76-May92.
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Figure 4.82: L’Express. 1 / s f r . Mar78-Dec88.
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Figure 4.84: Il Mondo. 1 js^T. Feb8-June92.

Figure 4.85: Il Mondo. P T 1̂ sjt . Fcb80-Jun92.
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Figure 4.86: The Economist. 1 / s fT. Mar78-May92.
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Tables 203

Table 4.9: Logit Estimates of the (ƒ?,-, Ri) Pricing Scheme: C ross-M agazine  M odels (T y p e  
I). 1981-19921

Model A.l Model A.2 Model A.3 I Model A.l Model A.2 Model A.3

Belgium Germany
V , 0.87

(2.01)
0.43

(1.75)
0.14

(0.27)
0.52

(167)
p; 125.26

(3.28)
191.26
(3.07)

-98.94
(-1.15)

-132.15
(-1.39)

S I N C i , 3.34
(8.53)

3.63
(8.06)

3.12
(7.95)

3.10
(7.47)

K t 3.54
(0.09)

9.21
(3.49)

7.91
(1.99)

2.73
(1.83)

-5.88
(-0.98)

-1.11 
(-1.41)

7.31
(1.56)

13.80
(1-73)

logL‘ -14Ü.97 -65.68 -60.98 -104.61 -49.72 -47.64

Italy Spain
n * 1.30

(2.09)
0.28

(0.96)
0.39

(0.87)
0,14

(0.55)
pi 89.74

(2.60)
221.89
(2.30)

34.59
(2.14)

50.95
(1.43)

S I N C i l t 2.92
(9.34)

1.82
(3.94)

4.03
(9.56)

3.97
(9.51)

p->1 n< -0.45
(-1.I0)

3.05 
(3.10)

-0.89
(-0.28)

1.97
(2.06)

APJ ,nr—1 -5.55
(2.24)

-4.10
(1-92)

-3.22
(-1.48)

-2.71
(-1-92)

log// -160.64 -87.09 -80.92 -202.60 -76.38 -77.14

Switzerland u.s.
-1.18

(-1.70)
0.02

(0.09)
0.27

(0.48)
0.17

(0.33)
Pf 353.61

(1.92)
227.31
(1-78)

-47.67
(-0.35)

-37.98
(-0.26)

S/.VCi, 4.77
(6.23)

6.04
(5.16)

1.99
(6.18)

2.00
(6.16)

PJ„< 33.95
(2.55)

2.10
(0.40)

-2.07
(-0.27)

0.88
(0.12)

‘ C - , 14.65
(1.78)

4.16
(0.61)

-2.49
(-1.83)

-3.43
(-2.28)

logLL -114.73 -33.61 -28.15 -75.24 -54.44 -54.67
f The numbers in parenthesis are asymptotic t-statistics.
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Tabic 4.10: Logit Estimates of the Average Fixed Effect (&Tu and 9 j )  of ƒ?/) Pricing 
Scheme: C ross-M agazine  M odel I .A .3. 1981-1992 |

Period Stw _ % APjr It

_____________ Belgium_______
1981-84 -4.64 -6.06 13.12 3.33

1985-88 -4.35 -6.93 8.52 3.67

1989-92 -4.35 -7.83 9.75 5.33

Hausman Test's4.40
Italy

1981-84 -4.09 -7.71 19.82 5.0U

1985-88 -4.16 -8.18 7.37 4.67

1989-92 -4.02 -7.60 3.40 4.67

Hausman Test=3.16
Switzerland

I Period $Tw % & P ]xt

Germany
8.35

(0.55)
1981-84 -2.67 -2.24 11.72

3.71
(0.34)

1985-88 -3.98 -5.82 4.70

3.35
(0.41)

1989-92 -4.86 -7.68 5.50

Hausman Test=28.75
Spain

10.75
(0.23)

1981-84 -4.28 -4.78 19.52
5.19

(0.13)
1985-88 -4.18 -4.15 7.72

5.12
(0.40)

1989-92 -3.85 -3.89 3.77

Hausman Test=5.02
US

1981-84 -5.02 -9.28 7.77 2.33 3-37
(0.15)

1981-84 -5.23 -4.74

1985-88 -8.05 -12.50 7.70 2.67 1.36
(0.08)

1985-88 -3.76 -3.65

1989-92 -4.41 -7.83 7.52 3.07 3.12
(0.33)

1989-92 -2.57 -2.42

Hausman Tests20.26 Hausman Test=30.58
t The numbers in parenthesis are the standard deviations. 
* X3 critical value = 12.84.

9.07

9.67

10.20

T 3 3

2.67

2.33

4.67

6.67

7.67

1.33 

2.00

2.33

4 . 1 3

(U.13)
1.12

(0.08)
2.11

(0.29)

18.12
(0.33)

8.82
(U.25)

6.83
(0.61)

4.07
(0.18)

2.82
(0.09)

2.97
(0.25)
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Table 4.11: Logit Estimates of the (R i,R i) Pricing Scheme: C ross-M arket M odels (Type 
II).f

B u s in e s s w e e k
M o d e l A . l M o d e l A .2 M o d e l A .3 M o d e l B . l M ode l B .2 M o d e l B .3

Tn -0.03

(-0 .16)

-0.18

(-1 .31 )

p ; t 38.28

(1 .95)

35.58

(1 .92)

59.67

(2 .02 )

50.60

(1 .94 )
S I N C ” 3.05

(10.89)

3.04

(10.82)

p ;< 0.82

(0.38)

2.50

(1-52)

•0 .42

(-0 .2 6 )
1.25

(0 .89 )
-0.24

(-0 .20)

0.89

(0 .93 )

1.11

(1 .06 )

0.97

(0 .96 )
2.42

(5 .09 )

2.97

(5 .2 8 )
T»
-‘ it 0.47

(1 .98 )
0.47

(1 .86 )
p n
M l 230.41

(4 .23 )
183.12
(2 .8 2 )

p n
M l -8 .74

(-2 .1 3 )
-8.41

(-2 .35 )
lo g L e -263.52 -179.59 -179.78 -233 .54 -204.15 -235 .17

F o r tu n e

M o d e l A . l M o d e l A .2 M ode l A .3 M o d e l B . l M ode l B .2 M ode l B .3
'T’i* 0.35

(0.97)

0.70

(3 .02 )

U.57

(2 .29 )

0 .56

(2 .39 )
pri 33.78

(0.50)

52.44

(0 .51)

10.80

(0 .92 )

-2U.93

(-0 .8 1 )
S I N C ’} \ 3.33

(10.27)

3.31

(9 .68)
p n -0.44

(*0.11)

-0 .39

(-0 .21 )

0 .67

(0 .28 )

0.37

(0 .20 )
J k P "  ,JT—1 -2.76

(-0 .38)

6.44

(1 .62 )

8 .56

(1 .9 6 )

7.48

(1 .90 )
p n
M í 472.60

(4 .64 )
575.29
(4 .60 )

log  L c -171.04 -79.18 -80 .58 -168 .26 -157.72 -167.21

N e w s w e e k
M o d e l A . l M o d e l A .2 M o d e l A .3 M o d e l B . l M ode l B .2 M ode l B .3

T« 0.34

(1-41)

0.31

(2-51)

U.61

(3 .52 )

0.49

(3 .33 )
p n 62.61

(2-18)

53.87

(1 .18 )

30.54

0 -5 4 )

24.47

(0 .91 )

" s t N C * 3.13

(15 .21)

3.13

(14.67)

5.08

(3 .30 )
p n 4.84

(1-44)

3.35

(1 -49 )

4 .96

(2 .4 4 )

6.41

(4 .02 )
Ù P "  ,j r -1 -7.55

(-2.1U)

-4 .03

(-1 .7 9 )

-3 .1 8

(-1 .3 9 )
p n
*11 15.44

(0 .12 )

148.07

(1 .11 )
lo g T 1 -268.07 -149.22 -157.23 -302 .16 -281.43 -282 .66

t The numbers in parenthesis are asymptotic l-statislics.
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Table 4.12: Logit Estimates of the (Ri, R j)  Pricing Scheme: C ross-M arket M odels (Type 
II) (cont.).

L e  F ig a r o

M o d e l A . l M o d e l A .2 M o d e l A .3 M o d e l B . l M o d e l B.2 M o d e l B .3
Tri 0 .47

(2 .22 )

0.06

(0.53)

0.41

(2.18)

0.10

(0 .70 )

i 5" 55.50

(2.42)

87.75

(3 .0 9 )

54.05

(2 .9 4 )

67.87

(2.88)

S I \ ' C ” 2.54

(12.69)

2.57

(12 .50)

p ;< 2.64

(1 -25 )

6.17

(3.71)

3.39

(2.17)

3.67

(1.98)

-2 .69

(-1 .62 )

-3.80

(-2 .01)

-2.81

(-1 .73)

-2.89

(-1 .82 )

*7. 117.39

(2 .04 )

88.51
(1.69)

log  L c -285.52 -147.87 -143.28 -260.52 -248.99 -253.61

L e  N o u v e l  O b s e r v a te u r

M o d e l A . l M o d e l A .2 M o d e l A .3 M o d e l B . l M o d e l B .2 M o d e l B .3
Tn

0.58

(3 .22 )

0.12

(1.09)

p ;< 32.60

(1.35)

66.89

(2 .44 )

27.63

(1 .40 )

48.72

(2.87)
5 / .V C " 2.84

(14.86)

3.04

(1 4 .4 6 )

P " 2.66

(1 .3 5 )

2.44

(1 .89)

1.77

(1 .50)

1.88

(1 .72)
AP'*; r  — 1 -4 .26

(-1 .87 )

-4.12

(-2 .08)

-2.44

(-1 .62)

-2 .98

(-1 .71 )
/ "
J* 1.62

(6 .38 )

2.09

(7.20)
TH

-0.64
(-3.10)

-0.75
(-4 .53 )

p »
*  n 73.89

(2 .13 )

89.85

(1.80)
P "' l l 0.20

(0.03)
12.06

(3 .27)
lo g L c -222.39 -145.69 -153.14 -242.71 -142.71 -155.79

L c  P o in t
M o d e l A . l M o d e ) A .2 M o d e l A .3 M o d e l B . l M o d e l B .2 M o d e l B .3

T/t 0.51

(3 .11 )

0.39

(2 .83)

p ;<
66.29

(3.55)

96.17

(4-10)

46.62

(2 .65 )

33.59

(1 .78)
5 / iV 'C ” 2.8U

(14.73)

2.85

(14 .47 )

p ; .
-0 .95

(-0 .5 3 )

3.81

(3 .16)

4.28

(4.10)

4.73

(4 .65 )

-2 .13

(-2 .1 0 )

-1 .82

(-2 .11)

- M l

(-0 .66)

-1 .40

(-0 .82 )

0.68

(2 .13 )

1.04

(3 .06)

J l i -0.21
(-1 .15)

-0.38
(-2 .57 )

p » 19.68
(0 .60 )

54.29
(1-20)

P  n
*11 5.93

(1.39)
6.08

(1 .02 )
lo g L c -204.78 -184.13 -172.88 -357 .43 -250.98 -206.84

t  T h e  n u m b e rs  in  pa ren thes is  are a s y m p to t ic  t - s ta t is t ic s .



Tables 2 0 7

Table 4.13: Logit Estimates of the (tft, Rj) Pricing Scheme: C ross-M arket M odels (Type 
II) (cont.).

L’E x p re ss
M o d e l A . l M o d e l A .2 M ode l A .3 M o d e l B . l M ode l B .2 M ode l B .3

r n
J* 0.66

(2 .18 )

0.75

(2 .67 )

p ; .
62.64

(2 .45 )

8U.19

(3 .17 )

44.28

(2 .07 )

41.76

(1 -88 )

s ix c * t 3.21

(11-72)

3.33

(11-21)

p ;< -0.85

(-0 .27 )

2.46

(2 .28 )

2.27

(2 .41 )

3.10

(1 .97 )

-6 .59

(-2 .60 )

-2 .29

(-1 .83 )

-2 .53

(-2 .09 )

*2.18

(-1 .20 )

0.49

(1 -01 )

0.27

(0 .83 )
'T'r*
M l -0 .59

(-2 .4 3 )

-0 .38

(-1 -75 )
P »
x k -22.11

(-0 .5 3 )

-113.73

(-2 .10 )
p »
* n 1U.54

(2 .59 )
6.06

(2 .01 )

lo g  L c -253 .98 -137.52 -144.09 -247 .06 -224.19 -229.28

H  M o n d o

M o d e l A . l M o d e l A .2 M ode l A .3 M o d e l B . l M ode l B .2 M ode l B .3
'Tn 0.34

(1 .28)

0.43

(2 .82 )

P " 43.91

(1.75)

23.95

(1 .88 )

32.14

(1 .90 )

11.01
(1 .65 )

S I N C “ 3.U8

(14.10)

3.09

(13 .61)

P " 2.03

(1 .40 )

1.73

(1-24)

4.35

(2-40)

3.85

(2 .31 )

A P '* , -4.97

(-2 .23

-3 .59

(2 -22 ))

-2 .79

(-1 .88 )

-3 .42

(-2 .1 6 )

/ “V 2.34

(8 .3 1 )

3.91

(7 .88 )
T1«
Ml -1 .26

(-4 .97 )
-1 .1 5

(-5 .3 2 )
p n
r l( 20.61

(1 -71 )

24.48

(1 .61 )
p n  
1 11 -1 .19

(-0 .17 )
15.92

(3 .69 )

l o g i t -21U.U3 -136 .29 -138.46 -264 .39 -224.43 -254 .38

T h e  E conom ist
M ode l A . l M o d e l A .2 M ode l A  .3 M o d e l B . l M ode l B .2 M o d e l B .3

0.07

(0 .28 )

0.48

(3 .84 )

p ;*<
85.00

(3 .80 )

86.69

(2-70)

40 .20

(2 .10 )

26.12

(2 .14 )

S / jVC'* 2.87

(17 .86 )

2.90

(16 .63 )
p n 3.75

(1 .99 )

2.28

(1 .88 )

4.05 

(2 .48 )

5.05

(3 .5 9 )

A  F n ,j r —1 -8 .27

(-2 .26 )

-4 .55

(-1 .8 1 )

-3 .92

(-2 .3 8 )

-4 .3 7

(-1 .9 5 )
ƒ« 2.29

(1 0 .7 5 )

1.99

(7 .80 )
T»
Mi 0.42

(1 .91 )

0.61
(3 .4 7 )

p n
‘ lí 24.84

(1 -84 )
5.01

(1 .09 )
p n
‘ lí -1 .25

(-0 .2 2 )
4 .65

(1 .8 0 )

lo g  V- -312 .68 -213 .04 -217.19 -261 .69 -230.08 -237 .45
t The numbers in parenthesis are asymptotic t-si&iistics.
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Table 4.14: Logit Estimates of the Average Fixed Effect and 0 )  of Rj) Pricing 
Scheme: C ross-M arket M odel II.A .3 .f

P e rio d ¿TV IT P "<
P eriod St er... / r p ;<

B u s in e s s w e e k F o r tu n e

1981-84 -7.U7 -9.95 14.24 10.33 7.99 1983-85 -2 .84 -3 .09 14.83 4.33 5.97
(0 .50 ) (0 .50)

1984-87 -3 .64 -4.74 9 .06 5.67 3.48 1986-88 -4 .77 -4 .87 -13 .98 6.67 3.45
(0 .26 ) 10.24)

1988-92 -4 .0 7 -5,49 12.45 3.67 4.42 1989-92 -8 .25 -8 .02 9.70 3.00 4.03

H aus m a n T e s t" :=25.80
(0 .40 )

H ausm an T e s t—30.12
(0.43)

N e w s w e e k L c  F ig a ro

1978-82 -4 .2 0 -3.48 12.05 10.67 9.32 1978-81 -4 .18 -7 .09 13.15 14.00 9.7U
(0 .49 ) (0 .52)

1983-87 -4 .1 9 -3 .76 9 .00 16.67 5.12 1982-84 -4 .16 -6 .93 9.05 10.33 7.17

(0 .42 ) (0.45)
1988-92 -4 .4 7 -4.38 9 .20 7.23 4.18 1985-88 -4.04 -6.51 7.34 7.33 2.42

Haus m a n  T e s i —7.06
(0 .36 )

H ausm an Test —4.58
(0.48)

L u N o u v e l O b s e r v a te u r L c  P o in t

1978-82 -2 .9 5 -2.30 11.17 13.16 10.38 1976-81 -4 .44 -6 .28 13.12 15.OU 9.31

(0 .62 ) (0.6U)
1983-87 -3 .7 2 -4.17 7.85 16.07 6.57 1982-87 -4 .18 -6 .24 9.25 17.67 6.91

(0 .47 ) (0.47)

1988-92 -7 .82 -9.09 6 .03 2.33 4.16 1988-92 -4 .37 -6 .06 1U.31 7.33 3.74

H ausm an T e s t—27.05

(0 .4 7 )
H ausm an Tester 3.80

(0.47)

L 'E x p re s s I l  M o n d o

1978-81 -4.1U -5.32 9 .82 7.00 9.91 1980-83 -3.87 -4 .24 15.22 8.00 8.15

(0 .58 ) (0 .50 )
1982-84 -4 .2 3 -6 .23 10.68 5.00 7.19 1984-87 -3.58 -4 .17 7.86 9.00 3.70

1985-88 -3 .5 8 -5 .08 10.88 8 .33
(0 .54 )

2.72 1988-92 -3 .77 -4.42 9.82 7.33
(0 .32)

4.41

H ausm an  Test —6.31
(0 .45 )

H ausm an T e s t= 3.49

(0 .38)

T h e  E conom ist
1978-82 -7 .1 7 -8.62 11.57 15.00 9.24

(0 .49 )
1983-87 -3 .8 9 -4 .56 8.13 16.00 5.07

(0 .41 )
1 9 8 8 9 2 -2 .6 0 • 1.69 6.74 14.33 4.13

(0 .37 )

H ausm an  T e s t= 25.42
f  T h e  n u m b e rs  in  parenthesis a re  th e  S ta n d a rd  d e v ia tio n s . 

* X'a c r it ic a ! va lu e  =  12.84.
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Tabic 4.15: Logit Estimates of the Market Fixed Effect a"t of (f?t. H]) Pricing Scheme: Cross- 
M arket M odel ILA .3.f

B usin F o rtu N ew sw F ig ar N ouve P o in t E x p re M otido E cono
A u s a n 8.67 -2.24 -2.24 -0.23 0.92

(3.50) (1.36) (3.05) (2.56) (4.12) (4.05)
Be) 1 .2 0 9.87 -1.46 -2.59 0.28 -0.11 1.60

(4.91) (2.39) (2.36) (2.58) (2.10) (4.60) (4.86)
D en -0,30 7.91 -3.04 0.37

(3.09) (2.34) (3.65) (3.03)
F ra -0.49 7.73 -3.14 -U.17 0.19

(3.69) (1.34) (4.75) (3.17) (3.02)
G e r -1.2S 6.54 -4.10 -3.81 -1.51 -2.13 -0.53 -0.59

(2.08) (2.30) (2.84) (1.96) (4.04) (3.07) (1.23) (5.08)
N e th -1.30 13.25 1.71 -3.86 -2.10 -U.65 -0.50

(4.68) (1 .« ) (3.78) (4.36) (4.08) 0 .1») (2.04)
I t a 4.03 11.56 -4.10 -0.45 3.58 2.01 3.18 4.38

(1-16) (3.43) (2.74) (3.38) (3.25) (3.15) (3.26) (3.17)
Sw e -0.31 -3.14 0.34

(3.49) (2.55) (3.0U)
U k -2.63 10.80 -4.22 -4.73 -3.42 -1.18

(4.28) (3.42) (3.04) (2.48) (3.03) (2.21)
J a p 2.88 6.42

(4.13) (1.30)
S p a 1.88 5.04 -5.47 -1.78 1.38 0.57 1.15 U.93 2.43

(1-62) (2.27) (3.35) (2.11) (3.72) (2.11) (4.14) (3.13) (4.27)
tta -2.47 -1.88 -2.70 -U.76 -1.11

(3.09) (5.28) (4.UK) (2.20) <2.05)
C an -4.07 -2.43 -1.85 -0.72

(3.37) (4.89) (4.05) (3.2U)
Iv o C -0.94 2.30 1.31

(3.14) (3.43) (4.32)
Lux -2.60 -0.15

(4.28) (5.60)
M o r -3.79 -1.32 -1.43

(4.26) (1.49) (6.00)
S en -0.92 2.32 1.28

(5.14) (3.53) (3.12)
T u n 0.60 3.16 2.95

(3.06) (2.59) (4.U5)
t Asymptotic t-statistics in parenthesis
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Table 4.16: Mean and Standard Deviation of Bilateral Relative Prices. DLOPjktt>

B usinessw eek
A us Bel Den F ra G e r N e tb I ta Sw e Sw it Uk U s Ja p

Bel 0.83

o c (C

D en 0.88 1.07
(0.11) (0.15)

F ra 0.95 1.14 1.09
(0.11) (0.12) (0.15)

G e t 0.80 0.96 0.91 0.84
{0.09) (0.10) (0.09) (0.08)

N o th 0.90 1.08 1.03 U.95 1.18
{0.09) (0.11) (0.13) (0.06) (0.12)

I ta 0.96 1.15 1.09 1.01 1.20 1.07
(0.26) (0.27) (0.25) (0.23) (0.24) (0.24)

Swe 0.78 0.94 0.89 0.83 0.98 0.87 0.84
(0.16) (0.16) (0.12) (0.14) (0.14) (0.14) (0.14)

Sw it 0.86 1.04 0.99 0.91 1.09 0.96 0.94 1.13
(0.12) (0.11) (0.16) (0.10) (0.11) (0.11) (0.19) (0.18)

Uk 1.07 1.28 1.21 1.13 1.33 1.19 1.15 1.39 1.24
(0.19) (0.21) (0.20) (0.18) (0.14) (0.20) (0.24) (0.23) (0.17)

Us 1.09 1.30 1.22 1.14 1.35 1.20 1.13 1.37 1.24 1.01
(0.32) (0.33) (0.28) (0.29) (0.29) (0.29) (0.15) (0.22) (0.25) (0.20)

J a p 0.53 0.63 0.61 0.56 0.67 0.59 0.58 0.69 0.62 0.51 0.52
(0.11) (0.10) (0.15) (0.10) (0.16) (0.10) (0.20) (0.16) (0.13) (0.15) (0.17)

S pa 1.02 1.23 1.17 1.08 1.29 1.14 1.12 1.33 1.20 0.98 1.00 1.98
(0.13) (0.12) (0.17) (0.11) (0.17) (0.11) (0.26) (0.21) (0.17) (0.18) (0.25) (0.29)

Average of Means and S tandard  Deviations
A us Be) D en F ra G e r N e th I ta Sw e S w it Uk Us J a p Spa
0.88 1.08 1.02 0.94 1.14 0.99 0.97 1.18 1.05 0.84 0.86 1.81 0.87

(0.14) (0.15) (0.06) (0.13) (0.15) (0.14) (0.21) (0.19) (0.15) (0.15) (0.20) (0.37) (0.12)

F o rtu n e
A u s Bel D en F ra G e r I ta J a p N e th e r S p a S w it

Bel 0.93
(0.13)

D en 1.1U 1.19
(0.24) (0.23)

F ra 1.14 1.25 1.05
(0.21) (0.27) (0.13)

G er 1.15 1.27 1.07 1.01
(0.30) (0.37) (0.22) (0.14)

I t a 1.18 1.28 1.07 1.03 1.05
(0.25) (0.29) (0.11) (0.08) (0.26)

J a p 0.71 0.77 0.67 0.64 0.65 0.63
(0.10) (0.10) (0.13) (0.14) (0.16) (0.15)

N e th e r 1.20 1.32 1.10 1.05 1.06 1.03 1.72
(0.24) (Ü.31) (0.14) (0.05) (0.16) (0.08) (0.15)

S p a 1.04 1.11 0.96 0.93 0.94 0.91 1.47 0.89
(0.17) (0.07) (0.18) (0.19) (0.23) (0.20) (0.19) (0.20)

S w it 1.05 1.15 0.97 0.93 0.93 0.91 1.51 0.88 1.04
(0.21) (0.26) (0.15) (0.10) (0.07) (0.13) (0.37) (0.U9) (0.26)

Uk 1.41 1.53 1.29 1.24 1.27 1.20 2.00 1.18 1.38 1.35

(0.38) (0.41) (0.28) (0.30) (0-42) (0.28) (0.53) (0.31) (0.36) (0.25)

Average Means and S tandard Deviations
A us B el D en F ra G e r I ta J a p N e th e r Spa S w it Ü k

1.09 1.19 U.99 0.95 0.96 0.92 1.60 0.90 1.U6 1.04 0.78
(0.22) (0.25) (0.16) (0.14) (0.20) (0.14) (0.35) (0.14) (0.23) (0.18) (0-16)

»
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Table 4.17: Mean and Standard Deviations of Bilateral Relative Prices, DLOP3*t( (coni.)

N ew sw eek
[ A us Bel D e n Fra G e r I t a N e th e r Sw e S p a Sw it

Bel 1.17
(0.11)

D en 1.19 1.02 1
(0.1Ü) (0.09) Ì

F ra 1.15 0.98 0.96 !
(0.08) (0.07) (0.07) !

G e r 1.06 0.92 0.90 0.94 i
(0.05) (0.10) (0.09) (0.10) f

I t a 1.22 1.05 1.03 1.07 1.15 '
(0.09) (0.10) (0.08) (0.06) (0.12) 1

N e th e 1.18 1.02 1.00 1.04 1.11 0.97 [

(0.07) (0.07) (0.07) (0.06) (0.09) (0.08)
Swe 1.11 0.96 0.94 0.97 1.05 0.91 0.94

(0.07) (0.09) (0.08) (0.08) (0.07) (0.07) (0.08)
S p a 1.21 1.03 1.02 1.05 1.14 0.99 1.02 1.09

(0.16) (0.08) (0.12) (0.10) (0.18) (0.12) (0.12) (0.14)
S w it 1.03 0.89 0.87 0.90 0.97 0.85 0.87 0.93 0.87

(0.08) (0.13) (0.10) (0.11) (0.07) (0.10) (0.09) (0.09) (0.17)
Ulc 1.33 1.15 1.12 1.16 1.25 1.09 1.13 1.19 1.11 1.30

(0.13) (0.16) (0.13) (0.14) (0.13) (0.11) (0.14) (0.10) (0.17) (0.15)
Averages of Means and Standard Deviations

A us Bel D en F ra G er I ta N e th e r Swe S p a Swit Uk
1.65 0.98 0.96 1.00 1.09 0.93 0.97 1.04 0.95 1.13 0.86

(0.09) (0.09) (0.09) (0.08) (0.10) (0.08) (0.08) (0.09) (0.12) (0.14) (0.10)

Le F ig a ro
G er A us B el C an IvC S p a Uk I ta Lux M o r N o th Sen Swi

A us 0.59
(0.07)

Bel 1.42 2.47
(0.19) (0.57)

C an 1.00 1.71 0.72
(0.17) (0.19) (0.15)

IvC 0.78 1.32 U.56 0.78
(0.11) (0.09) (0.11) (0.09)

S p a 1.19 2.06 0.85 1.23 1.58
(0.13) (0.38) (0.12) (0.25) (0.34)

Uk 1.31 2.23 0.94 1.33 1.70 1.12
(0.20) (0.26) (0.19) (0.22) (U.20) (0.24)

I ta 1.07 1.87 0.76 1.11 1.43 0.90 0.84
(0.18) (0.48) (0.09) (0.28) (0.37) (0.13) (0.21)

Lux 1.44 2.49 1.01 1.47 1.90 1.22 1.12 1.35
(0.19) (0.56) (0.03) (0.32) (0.45) (0.18) (0.23) (0.15)

M o r 1.86 3.17 1.32 1.86 2.41 1.59 1.43 1.78 1.31
(0.31) (0.47) (0.25) (0.19) (0.35) (0.37) (0-21) (0.47) (0.25)

N o th 1.12 1.93 0.80 1.15 1.47 0.95 0.88 1.07 0.80 0.62
(0.05) (0.22) (0.11) (0.17) (0.20) (0-11) (0.13) (0-17) (0.11) (0.11)

Sen 0.82 1.39 0.59 0.82 1.05 0.70 0.63 0.79 0.58 0.44 0.73
(0.14) (0.13) (0.13) (0.08) (0.09) (0.17) (0.09) (0.22) (0.13) (0.05) (0.12)

Swi 1.29 2.25 0.90 1.33 1.72 1.09 1.02 1.21 0.89 0.71 1.15 1.65
(0.27) (0.70) (0.10) (0.38) (0.57) (0.22) (0.31) (U.19) (0.1 U) (0.17) (0.27) (0.54)

T un 0.86 1.23 U.68 0.92 1.12 0.40 0.78 0.74 0.60 0.39 0.69 1.16 1.03
(0.13) (0.12) (0.14) (0.09) (0.11) (0.14) (U.1U) (0.17) (0.15) (0.25) (0.21) (0.18) (0.15)

Averages of Means and S tandard  Deviations
G e r A us Bet C an Ivo S pa Uk Ita Lux M or N e th e r Sen Swi T u n
1.15 2.05 0.79 1.17 1.54 0.97 0.88 1.09 0.78 U.59 1.1)2 1.47 0.91 1.40

(0.16) (0.35) (0.12) (0.2U) (0.28) (0.17) (0.16) (0.21) (0.11) (0.10) (0.15) (0.19) (0.28) (0.18)
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Table 4.18: Mean and Standard Deviations of Bilateral Relative Prices. DLOPjkj (cont )

L e N ouvel O b s e rv a te u r
M a rk e t F ra Bel S w it C an S p a I ta Iv o C . T un S en MòT~1
ì l e i 0.95 ---- ;

(0.10) i
S w it 0.75 0.79 \

(0.10) (0.07) i
C an 0.76 0.80 1.01

S p a
(0.19) (0.15) (0.17) :

0.80 0.85 1.08 1.10 !

I ta
(0.09) (0.06) (0.09) (0.21)

0.68 0.73 0.93 0.93 0.86 1
(0.09) (0.10) (0.13) (0.16) (0.10) i

1
IvoC . 0.70 0.74 0.94 0.96 0.87 1.03 11
T un

(0.07) (0.08) (0.11) (0.19) (0.06) (0.11) 1

0.63 0.78 0.94 1.03 0.81 1.10 1.07 i

Sen
(0.11) (0.09) (0.08) (0.18) (0.05) (0.10) (0.10) i

0.73 0.77 0.98 1.00 0.91 1.07 1.05 1.04

M or
(0.10) (0.07) (0.08) (0.18) (0.06) (0.12) (0.08) (0.80) 1

1.16 1.19 1.51 1.50 1.41 1.69 1.63 1.46 1.54 1

U s
(0.47) (0.38) (0.45) (0.39) (0.44) (0.60) (0.56) (0.28) (0.46) !

0.67 0.70 0.89 0.88 0.83 0.98 0.96 0.98 0.91 0.63 J
(0.19) (0.15) (0.16) (0.08) (0.17) (0.21) (0.22) (0.22) (0.17) (0.19) :

Averages of th e  Means and S tandard  Deviations.
F ra B el Sw it C an S p a I ta IvoC . T u n Sen M or U 8~j
0.80 0.81 1.11 1.11 1.02 1.22 1.19 1.10 1.13 0.76 1.29

(0.15) (0.12) (0.16) (0.22) (0.14) (0.20) (0.18) (0.13) (0.15) (0.26) (0.28)

Le P o in t
F ra B el Sw it. C an S p a I ta G e r U s M or T un Sen IvoC

Bel 1.01
(0.15)

S w it 0.86 U.84
(0.21) (0.11)

C an 0.89 0.88 1.05
(0.25) (0.16) (0.15)

S p a 0.95 0.95 1.14 1.11
(0.15) (0.07) (0.13) (0.20)

I ta 0.80 0.81 1.00 0.97 0.87
(0.12) (0-17) (0.31) (0.32) (0.22)

G e r 0.83 0.81 0.97 0.95 0.86 1.05
(0.19) (0.09) (0.05) (0.12) (0.09) (0.25)

U s 0.84 0.82 0.97 U.93 0.86 1.05 0.99
(0.28) (0.19) (0.13) (0.08) (0.18) (0.32) (0.13)

M or 1.53 1.48 1.75 1.70 1.56 1.95 1.80 1.84
(0.56) (0.37) (0.27) (0.33) (0.36) (0.71) (0.30) (0.36)

T un 0.75 0.73 0.97 0.95 0.87 1.00 0.99 0.98 0.62
(0.09) (0.05) (0.15) (0.14) (0.10) (0.14) (0.10) (0.23) (0.14)

Sen 0.79 0.78 0.95 0.92 0.83 0.99 0.97 1.00 0.56 1.02
(0.11) (0.06) (0.15) (0.17) (0.09) (0.16) (0.13) (0.21) (0.15) (0.09)

IvoC 0.71 0.71 0.87 0.85 0.76 0.90 0.89 0.92 0.52 0.94 0.91
(0.08) (U.08) (0-17) (0.21) (0.10) (0.16) (0.16) (0.24) (0.15) (0.15) (0.08)

Lux 1.06 1.05 1.27 1.23 1.11 1.35 1.30 1.34 0.75 1.20 1.35 1.48
(0.17) (0.08) (0.15) (0.23) (U.08) (0.29) (0.13) (0.28) (0.17) (0.15) (0.13) (0.18)

Averages of Means and S tandard  Deviations.
F ra B el S w it. C an S p a I ta G er Us M u r Tuu Sen IvoC lu x
0.93

(0.20)
0.92

(0.13)
1.12

(0.17)
1.09

(0.21)
0.98

(0.14)
1.20

(0.18)
1.15

(0.17)
1.19

(0.24)
0.62

(0.15)
1.13

(0.16)
1.20

(0.18)
1.34

(0.25)
0.87

(0-13)
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labié 4.19: Mean and Standard Deviations of Bilateral Relative Prices. DLOP}k,t (cont.)

L’E xpress
1 G e r A u s Spa U s U k I ta N e th e r Sw it

A us 0.79
(0.13)

S pa 1.22 1.58
(0.09) (0.20)

Us 0.95 1.24 0.79
(0.16) (0.26) (0.15)

Uk 1.28 1.68 1.06 1.38
(0.16) (0.38) (0.16) (0.32)

I ta 1.12 1.45 0.92 1.21 0.89
(0.16) (0.26) (0.13) (0.27) (0.16)

N e th e r 1.07 1.40 0.88 1.17 0.85 0.98 !
I

(0.05) (0-21) (0.07) (0.26) (0.10) (0.14) I

Sw it 1.09 1.41 0.89 1.18 0.87 0.99 1.01
(0.10) (0.17) (0.07) (0.26) (0.15) (0.15) (0.09)

F ra 1.24 1.60 1.02 1.36 0.99 1.13 1.16 1.14
(0.17) (0.25) (0.11) (0.38) (0-21) (0.16) (0.15) (0.12)

Averages of Means and Standard Deviations.
G er A u s S p a Us U k I ta N e th e r S w it F ra
1.09 1.45 0.87 1.19 0.48 0.98 1.01 1.00 0.87

(0.12) (0.23) (0.10) (0.26) (0.14) (0.15) (0.12) (0.13) (0.14)

H M ondo
I ta C an F ra G er Uk N e th e r S p a S w it S w itT ie

C au 0.46
(0.08)

F ra 0.53 1.20
(0.05) (0.28)

G e r U.47 1.07 0.90
(0.03) (0.19) (0.10)

U k U.53 1.17 1.00 1.11
(0.05) (0.16) (0.15) (0.13)

N e th e r 0.56 1.25 1.07 1.19 1.08
(0.05) (0.17) (0-14) (0.10) (0.12)

S p a 0.60 1.36 1.13 1.26 1.15 1.07
(0.06) (0.33) (0.09) (013) (0.18) (0.16)

S w it 0.55 1.21 1.05 1.15 1.05 0.97 0.93
(0.07) (0-14) (0.19) (0.11) (0.12) (0.09) (0.17)

S w itT ic 0.58 1.29 1.11 1.23 1.11 1.03 0.99 1.06
(0.07) (0.14) (0.19) (0.12) (0.13) (0.08) (0.18) (0.03)

U s 0.44 0.96 0.84 0.93 0.83 0.78 0.75 0.81 0.76
(0.08) (0.07) (0.18) (0.19) (0.11) (0.12) (0.17) (0.13) (0.12)

Averages of Means and Standard Deviations.
I t a C au F ra G e r Uk N e th e r S p a S w it S w itT ic U s

0.52
(0.05)

1.30
(0.20)

1.09
(0.15)

1.23
(0.13)

1.10
(0.13)

1.02
(0.11)

0.96
(0.14)

1.06
(0.13)

0.99
(0.12)

1.37
(0.22)
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Table 4.20: Mean and Standard Deviation of Bilateral Relative Prices, DLOPjk.t (cont.)

T h e  E co n o m ist
A u s Bel D en F ra G e r N e th I t a Swo S w it U k Us j

B el 1.09
(0.07) 1

D en 1.04 0.95 !
(0.07) (0.06)

F ra 1.10 1.01 1.06
(0.05) (0.06) (0.07)

G e r 1.04 0.96 1.01 0.95
(0.07) (0.08) (0.08) (0.06)

N o th 1.04 0.98 1.00 0.95 1.00
(0.05) (0.06) (0.05) (0.05) (0.06)

I t a 0.96 0.89 0.93 0.88 0.93 0.93
(0.09) (0.09) (0.11) (0.10) (0.12) (0.12)

Sw o 0.94 0.86 0.90 0.85 0.90 0.90 0.98
(0.08) (0.07) (0.07) (0.06) (0.07) (0.06) (0.14)

S w it 0.97 0.89 0.94 0.88 0.93 0.93 1.01 1.04
(0.06) (0.06) (0.06) (0.07) (0.07) (0.05) (0.12) (0.08)

U k 1.49 1.37 1.44 1.36 1.44 1.44 1.56 1.60 1.55
(0.18) (0.12) (0.17) (0.17) (0.22) (0.17) (0.19) (0.23) (0.20)

U s 1.04 0.95 1.00 0.94 1.00 1.00 1.09 1.10 1.07 0.69
(0.24) (0.20) (0.22) (0.20) (0.20) (0.20) (0.29) (0.20) (0.24) (0.14)

S p a 1.09 1.00 1.06 1.00 1.06 1.06 1.14 1.17 1.13 0.74 1.11
(0.06) (0.07) (0.07) (0.07) (0.11) (0.08) (0.12) (0.10) (0.09) (U.09) (0.28)

Averages of Means and Standard Deviations.

A u s " feel D en F ra G e r N etti I t a Swe S w it U k U s Spa^

1.07 0.97 1.03 0.96 1.03 1.03 1.12 1.15 1.11 U.69 1.08 0.97

(0.09) (0.08) (0.09) (0.08) (0.10) (0.08) (0.17) (0.11) (0.10) (0.08) (0.24) (0.09)
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Table 4.21: Import-Currency Price Stabilization Regressions. Businessweek.

M odel 1.1
M a rk e t A u s B el D en F ra G e r N e th I t a Swe Uk J a p Spa

0.79 0.94 0.98 0.75 1.08 0.87 0.80 1.10 -0.07 5.56 0.8U
(0.16) (0.09) (0.13) (0.11) (0.13) (0.08) (0.03) (0.12) (0.15) (0.68) (0.12)

P 0.96 0.95 0.90 0.96 0.92 0.95 0.89 0.76 0.95 0.97 0.97
~ w ---------- 0.99 0.98 0.97 0.98 0.99 0.98 0.84 0.83 0.97 0.97 0.96

D.W. 1.61 1.76 1.96 1.92 1.48 1.71 1.93 2.23 1.87 1.95 2.09

M odel 1.2
3.83 4.11 1.95 2.18 1.57 1.46 5.58 1.15 -0.07* 5.65 3.73

(0.36) (0.64) (0.33) (0.32) (0.06) (0.16) (1-18) (0.22) (0.15) (0.68) (0.83)

P lt(l) 0.09' 0.26 0.49 0.41 0.15* 0.15 0.39 1.12 0.42 0.91 1.13
(0.11) (0.15) (0.16) (0.14) (0.06) (0.13) (0.17) (0.15) (0.13) (0.14) (0.18)

Sjl -0.77 -0.61 -0.39 -0.62 -0.63 -0.54 -0.40 -0.30 -0.65 -0.55* -0.50
(0.13) (0.02) (0.15) (0.16) (0.05) (0.14) (0.16) (0.11) (0.17) (0.13) (0.17)

P 0.96 0.95 0.90 0.96 0.92 0.95 0.89 0.76 0.95 0.97 0.97
R ' 0.99 0.98 0.97 0.98 0.99 0.98 0.84 0.83 0.97 0.97 0.96
D.W. 1.92 1.85 1.74 1.84 1.63 1.86 1.85 1.84 1.87 1.95 1.95

M odel 1.3

a j 4.29 4.16 2.37 2.44 1.65 1.66 3.67 1.28 0.29 5.46 4.07
(0.20) (0.31) (0.26) (0.23) (0.06) (0.12) (0.75) (0.13) (0.11) (0.46) (0-22)

s j t -0.67 -0.45 -0.35 -0.41 -0.54 -U.46 -0.17 -0.22 -0.57 -0.48 -0.30
(0.07) (0.08) (0.12) (0.11) (0.05) (0.09) (0.10) (0.05) (0.12) (0.09) (0.04)

P 0.83 0.81 0.87 U.91 0.90 0.87 0.82 0.58 0.90 0.92 0.76
R * 0.99 U.98 0.97 0.98 0.99 0.98 0.84 0.83 0.97 0.97 0.96
D.W. 1.80 1.81 1.80 1.91 1.77 1.85 1.96 2.12 1.83 1.89 1.86
“ Not statistically significant at 5%
Numbers in parentheses are the s.d. of the estimates

H y p o th es is  T e s tin g : Equal P a ra m e te r s  a c ro s s  D e s tin a tio n s

M odel 1.1 F-stat M ode) 1.2 F -sta t M odel 1.3 F-stat
Oj 0.84 1.04* 1.47 6.67 1.60 20.86

(0,02) (0.04) (0.03)

P lt(l) U.16 2.57
(0.04)

0.91 1.39* 0.82 2.13*
(0.04) (0.05)

" Not statistically significant a t 5%=> Constraint not rejected at 5%
Numbers in parentheses are the s.d. of the  estim ates

T e s ts  S ta tis tic s  fo r th e  M o d e ls

Likelihood Ratio Test F Tests
Chi-squared d.f. Prob value F num. denom. Prob value

M odel 1.3 vs. M odel 1.1 583.12 11 0.00 63.13 11. 1617 0.00
M odel 1.3 vs. M odel 1.2 876.17 2 U.00 104.46 2. 1617 0.00

U ù ;ì ì i : i u ì h h ì **
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Table 4.22: Im port-Currency Price Stabilization Regressions. Fortune.

M odel 1.1
M a r k e t A u s B e l D e n F ra G e r -------TtZ~ N e th e r S p a U k

QJ 1.58 1.63 1.56 1.48 1.46 1.48 1.44 1.57 1.35

(0.11) (0 .1 3 ) (0 .0 9 ) (0 .09) (0 .1 4 ) (0 .0 7 ) (0.10) (0 .1 5 ) (0 .0 6 )

P 0.96 0.97 0 .93 0.92 0.91 0 .8 8 0.90 0.92 0.79
R2 0.93 0.97 0 .92 0.93 0.90 0 .8 6 0.93 0.89 0.85

~D.W. 1.88 1.51 1.76 1.71 1.84 1 .88 1.81 1.63 1.80

M o d e l 1 .3

a J 7.59
(3.22)

8.43
(2 .33 )

5.14
(2 .3 2 )

6.19
(2.16)

6 .0 5 *
(7 .21 )

11.82
(4 .6 8 )

9.80
(3 .96)

14.65
(4 .1 2 )

0.97

(2 .92 )

5 jt -0.30 -0.61 -0 .3 8 -0.54 -0 .29 -0 .4 2 -0.50 -0 .60 -0 .49
(0.24) (0 .1 8 ) (0 .2 2 ) (0 .21) (0 .38 ) (0 .27 ) (0.24) (0 .2 1 ) (0 .29 )

P 0.91 0.93 0 .9 3 0.95 0.94 0.91 0.96 0.94 0.92

R2 0.70 0 .87 0 .59 0.72 0 .40 0 .4 6 0.53 0.88 0.30

D.W. 1.93 1.93 1.95 1.97 1.93 1.93 2.00 1.93 1.90

“  N o t s ta t is t ic a lly  s ig n if ic a n t a t 5%

N u m b e rs  in  parentheses are  th e  s .d . o f  th e  es tim a tes

H y p o th e s is  T e s tin g :
E q u a l P a r a m e te r s  ac ro ss  D e s tin a tio n s

M o d e l  1 .1 F -5 ta t M o d e l  1 .3 F -s ta t

Q j 1.48 1.75* 2.82 26.76

(0 .0 3 ) (0 .06 )

S j, 0.42

(0 .05 )

1.83*

“  N o t s ta t is t ic a l ly  s ig n ific a n t a t  5 % ^  

=> C o n s tra in t n o t  re je c te d  a t 5%
N um b e rs  in  pa ren theses a re  th e  s.d . o f th e  es tim a tes

T e s ts  S ta t is t ic s  fo r t h e  M o d e ls

Likelihood Ratio Test F Tests
Chi-squared d.f. P rob value F num. denom . P rob value

M odel 1.3 vs. M odel 1.1 1 5 4 4 .1 7 9  O.OU 2 3 6 .0 1 9 .1 2 0 7 0.00

M o d e l 1.3 vs. M odel 1.2 9 2 1 .6 3 2 0.0U 4 5 3 .5 2 2 ,1 2 0 7 U.IKJ
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Table 4.23: Im port-Currency Price Stabilization Regressions. Newsweek.

M o d e l 1.1

M a r k e t A u s B e l D e n F ra G e r I t a N e t h e r S w o S p a U k

0.74

fO . l l )

0.54
(0 .06 )

0 .60
(0 .0 7 )

0.56

(0.10)

0.65
(0 .07 )

0.46

(0 .13 )

0.59
(0 .07 )

0 .58

(0 .10 )

U.52

(0 .1 1 )

-0 .0 6

(0 .2 3 )

P 0.98 0.97 0.99 0.98 Ü.99 0.99 0.96 0 .9 6 0.97 0.97

~ W ------------- 0.98 0.97 0.99 0.97 0.99 0 .98 0.99 0 .9 8 0 .99 U.99

D .W . 2.13 1.78 1.84 2.04 1.89 1.94 2.05 1.75 1.65 1.70

M o d e l 1.3

a J 1.34
(0.24)

0.55
(0 .23 )

0 .0 7 *
(0 .1 8 )

0.39

(0.13)

0.88
(0 .06 )

-3 .55
(0 .51 )

0.49
(0 .08 )

0 .1 7 *

(0 .15 )

-U .03*

(0 .5 0 )

0 .2 2

(0 .1 1 )

Sjt -0.23

(0.09)

-0 .01 *

(0 .06 )

0 .25

(0 .0 9 )

0.12
(0.07)

-0 .29
(0 .07 )

0.58
(0 .07 )

-0 .U 9 '

(0 .09)

0 .25

(0 .0 8 )

0 .1 2 *
(0 .1 1 )

-0 .3 6

(0 .1 4 )

P 0.91 0.93 0.86 0.94 0.93 0.92 0.84 0.97 0.97 0 .9 7

0.98 0.97 0.99 0.97 0.99 0.98 0.99 0.98 0 .9 9 0 .9 9

D . W 1.56 1.66 1.74 1.54 1.92 1.31 1.79 1.55 1.69 1.84

H y p o th e s is  T e s t in g :

E q u a l  P a ra m e te rs  a c ro s s  D e s t in a t io n s

M o d e l  1.1 F -s ta t M o d e l  1 .3 F -s ta t

D j 0.59 0 .73 ’ 0 .6 8 8.71

(0.04) (0 .0 6 )

-0 .21 5.90*

(0 .0 3 )

■  N o t s ta t is t ic a l ly  s ig n ifica n t a t 5%.=>

=> C o n s tra in t n o t re jected  a t  5%
N um bers  in  parentheses are th e  s.d. o f  th e  es tim a tes

T e s ts  S ta t is t ic s  f o r  t h e  M o d e ls

Likelihood Ratio Test F Tests
Chi-squared d.f. Prob value F num. denom . P ro b  value

M odel 1 .3  vs. M o d e l 1.1 110.02 10 0.00 11.249 10. 1890 0 .00

M odel 1 .3  vs . M o d e l 1.2 106.58 2 0 .00 10.882 2. 1889 0 .0 0
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Table 4.24: Im port-Currency Price Stabilization Regressions.Le Figaro.

M o d e l  1 .1

"  M - rk . i l  t i * r Au« B^T“ Cart Ivo C Spa ' U k " I t a L uk M o r N e th e r Sen Tut»

“ j
2 48 3.20 2.12 2 46 18.35 2.31 2.25 2.46 2.13 2.06 2.39 38.51 6 14(0 06) (0 4*1 (0.211 (0.10) (20.90) (0.08) (0 14) (0 06) (0.22) (0.20) (0.03) (9 40) (0.11 )
qmT Ô.92 0.94 0.95 0.98 0.96 0.94 0.98 0 92 0.99 0 85 0.97 OS»

~  R J 0.99 0.97 0.99 0.96 0.98 0.98 0.98 0.98 0.99 0.97 0 99 0 94 0 9 « __

“ TTTT” ¿.TÏ 193 1.95 ¿.01 1.92 2.07 1.96 1.93 2.02 1.93 1 82 1.94 "  1 1J~~_

M ode l t.S
■ ""d 0.64 "  4.25 2.91 118 ' 23.39 2.40 -0.02 ' .13.75 3.68 1.96 0.Ï4 25, >9" 6.28

a J (017) (0.12) (0.59) (0.07) (19.84) (0.78) (0.35 ) (2.28) (0.82) (0.01 ) (0.19) (32.551 (0 06 >
.1-38 • 1.12 -0.40 -0.84 -1.77 -0.03'* ■ 0.96 0.94 -0.81 -0.84 -1.47 -1 69 -0 4 1
0.16) (0.13) (0.31) (0.05) (5.07) (0.27) (0.15) (0 43) (0.33) (0.06) (0.20 1 (6 32) (0 13)0 84 0 85 0.83 0 90 0.88 0.95 0.95 0.89 0 84 0 71 0.82 0 7* 0 94

- J p 0.99 0.97 0.99 0.96 0.98 0.98 0.98 0.98 0.99 0.97 0.99 0.94 0 96

i) I V 2 O f ' i . i i 1.93 2.01 1.92 2.02 1.66 1.97 1.90 1.85 1.93 1.96 194

’  Not * ta llitice li y tign ili cam 'a l 5%
K~ umber* m parenlhe«e* the t.d, ol the t« tim tle<

H y p o th e s is  T e s tin g :
E q u a l P a r a m e te r s  a c ro s s  D e s tin a tio n s

M o d e l  1 .1  F -s ta t M o d e l  1 .3 F -s la t

Q j  2 .3 «  1 .01* 1.66 4 6 .8 6

( 0 .0 4 ) (0 .0 1 )

S j t U.7 2  

(0 .0 5 )

3 .9 4

* Not (la lu tlica lly (igniCcanl al 5K**- 

Condraint not rejected al i%
Number* in parentheee* are the * d. uf the ed in ia le *

T e s ts  S ta t is t ic s  for t h e  M o d e ls

Likelihood Ratio Test F Tests
C h i-sq u a re d d .f. P ro b  va lu e

-----------
num. denom. P ro b  value

M o d e l  1 .3  v s . M o d e l  1.1 3421.74 13 O.UU 834 .79 13. 1692 0.00
M o d e l  1 .3  v s . M o d e l  1.2 3851.16 2 0 .00 1109.96 2.1691 U.00
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Table 4.25: Im port-C urrency  Price Stabilization R egressions. Le Nouvel Observateur.

M o d e l 1.1
M a rk e t Bel C an S pa I ta IvoC . T u n Sen M o r U s

2.33 2.93 2.50 2.82 3.14 -1 .4 3 ’ 2.84 2.05 2-99

(0.45) (0 .30) (0.38) (0.20) (0 .23 ) (2 .8 7 ) (0.24) (0.67) (0 .1 9 )

P 0.93 0.95 0.98 0.95 0.88 0.94 0.95 0.88 0.91

R' 0.9« 0.99 0.98 0.97 0.98 0.95 0.94 0.94 0.95

DM\ 1.97 1.35 2.00 1.93 1.95 2.00 1.79 2-14 1.57

M o d e l 1 .2

ÛJ 3.01 0.41 1.98 1.49 -8 .98 * 5.88 4.08* 1.61 0.56

(0 .68) (0 .14 ) (0 .46) (2.10) (21 .49) (0 .1 4 ) (13.68) (0.09) (0 .09 )

P l i ( l ) 0.66 0.37 0.71 0.62 0.75 0 .4 9 0.54 0.36 0.28

(0.04) (0 .04 ) (0 .04) (0.07) (0 .05 ) (0 .0 6 ) (0.05) (0.04) (0 .0 3 )

f t * -1.12 -0.90 -0.37 -Ü.Ü4* 0 .54* -1 .0 8 -0.71 -0.78 -0.91

(0.32) (0 .06) (0 .17) (0.40) (5 .49 ) <0.12) (3.50) (0.08) (0 .0 4 )

P 0.93 0.95 0.88 0.95 0.88 0.94 U.95 0.88 0.91

& 0.98 0.99 0.98 0.97 0.98 0 .95 0.94 0.94 0-95

DM'. 1.88 1.93 1.91 1.93 1.85 1.88 1.98 1.82 2.01

M o d e l 1.3
3.61 1.25 4.99 2.14 -6 .5 5 * 7.11 8.95 2.24 1.11

(0.66) (0 .11) (0 .40) (1.81) (17 .74 ) (0 .1 1 ) (14.62) (0.10) (0 .1 2 )

sj< -1.25 -0.97 • 0.24 0.12* 0 .25 * -0 .8 3 -1.30 -0.78 -0 .92

(0.32) (0 .04) (0 .13) (0.35) (4 .53 ) (0 .U 8 ) (3.74) (0.07) (0 .0 4 )

P 0.93 U.80 0.92 0.86 0.82 0 .74 0.87 0.88 0.91

0.98 0.99 0.98 0.97 0.98 U.95 0.94 0.94 0.95

D . u ; 1.88 1.93 1.91 1.86 1.78 1.88 1.96 2.02 2.01

“  N o t s ta t is t ic a lly s ig n if ic a n t a t  5%
N um bers in  parentheses a re  th e  s.d. o f the es tim a tes

H y p o th e s is  T e s tin g : Equal P a r a m e te r s  a c ro s s  D estin a tio n s

M o d e l  1.1 F -s ta t M o d e l 1 .2 F -s ta t M o d e l 1.3 F -s ta i

2.26 142.6* 1.55 6 4 .4 5 2 .7 7 20.84*
(0.U4) (0 .0 7 ) (0.05)

P l« ( l) 0 .36 13 .7 7

(0 .02 )

f t * 0 .88 1 .3 8 * 0.87 2.63
(U .03) (0 .05)

"  N o t s ta t is t ic a l ly  s ig n if ic a n t a t 5% => C o n s tra in t n o t  re je c te d  a t 5%

N um bers in  paren theses are the  s.d. o f  th e  e s tim a te s

T e s ts  S ta tis tic s  fo r  th e  M o d e ls

Likelihood Ratio Test F Tests
C h i-sq u a re d d.f. P ro b  va lu e F num . denom . P ro b  value

M o d e l  1 .3  v s . M o d e l  1.1 4026.92 9 0 .0 0 1735.13 9. 1738 0.00
M o d e l  1 .3  v s . M o d e l  1 .2 4333.37 2 O.OU 2102.95 2. 1737 0.00
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Table 4.26: Import-Currency Price Stabilization Regressions. Le Point.

M o d el 1.1
M a rk e t Bel C an Spa I ta G e r Us M o r T un Sen IvoC Lux

a j 2.16 2.61 2.36 2.82 1.08 0.56 0.02* -2.43 2.92 2.93 1.82
(0.39) (0.27) (0.36) (0.17) (0.07) (0.08) (0.73) (3.18) (0.15) (0.07) (0.44)

p 0.9$ 0.90 0.94 0.93 0.93 0.90 0.89 0.98 0.90 0.89 0.94
R1 0.98 0.99 0.98 0.96 0.94 0.99 0.98 0.95 0.97 0.97 0.98
Ü .H . 2.12 1.96 2.18 2.12 2.39 1.95 2.06 2.03 1.85 1.97 2.03

M o d e l 1.2
ÛJ 2,59 0.27 1.73 -1.10* 1.08 0.56 1.03 5.48 12.60’ 13.38* 2.61

(0.57) (0.10) (0.37) (2.01) (0.07) (0.08) (0.10) (0.08) (19.94) (20-91) (0.61)
P u ( l) 0.57 0.36 0.70 0.75 0.24 0.27 0.45 0.51 0.62 0.72 0.54

(0.04) (0.02) (0.03) (0.07) (0.03) (0.02) (0.04) (0.04) (0.04) (0.04) (0.05)
SJ t -0.82 -0.90 -0.33 0.36* -0.92 -0.81 -0.58 -0.99 -1.73* -3.16* -0.82

(0.26) (0.06) (0.14) (0.39) (0.09) (0.04) (0.10) (0.09) (5.10) (5.35) (0.28)
p 0.85 0.90 0.84 0.93 0.93 Ü.90 0.89 0.88 0.90 0.89 0.90
R' 0.98 0.99 0.98 0.96 0.94 0.99 0.98 0.95 0.97 0.97 0.98
D.U\ 1.911 1.76 1.78 2.07 1.94 1.86 2.03 2.03 1.75 1.87 2.03

M o d e l 1.3
ÛJ 3.90 0.97 2.48 -0.24* 1.40 1.20 2.38 6.80 9.86 9.71 4.41

(0.51) (0.11) (0.38) (1.78) (0.09) (0.08) (0.11) (0.12) (17.27) (16.66) (0.48)
sjt -0.90 -0.85 -0.18 0.46 -1.03 -0.79 -0.76 -Ü.91 -1.82 -1.35 -1.28

(0-25) (0.05) (0.13) (0.34) (0.09) (0.03) (0.07) (0.09) (4.42) (4.26) (0.23)
P 0.85 0.85 0.85 0.94 0.91 0.87 0.85 0.90 0.88 u.sy 0.87
R< 0.98 0.99 0.98 0.96 0.94 0.99 0.98 0.95 0.97 0.97 0.98
D.IV. 1.90 1.88 1.93 2.07 2.09 2.08 2.22 2.13 1.67 1.87 2.19

H y p o th es is  T e s tin g : E q u a l P a ra m e te r s  ac ro ss  D e s tin a tio n s
M odel 1.1 F-stat M o d e l 1.2 F -sta t M o d e l 1.3 F-slal

û } 2.64 3.72 1.71 86.45 2.08 232.40”
(0.02) (0.11) (0.03)

P ii( l ) U.25
(o.oi)

34.24

sJi 0.82 2.06* 0.65 3.05
(0.02) (0.01)

Not statistically significant a t  5% => Constraint not 
Numbers in parentheses are th e  s.d . of the estim ates

rejected a t 5%

T e s ts  S ta t is t ic s  fo r th e  M o d e ls

Likelihood Ratio Test F Tests
Chi-squared d.f. Prob value F hum. denom. Prob value

M ode) 1.3 vs. M odel 1.1 4308.24 11 U.UU 1128.34 11. 2314 0.00
M odel 1.3 vs. M o d e l 1.2 1595.89 2 U.UU 1139.42 2. 2314 0.00



Tables 221

Table 4.27: Im port-Currency Price Stabilization Regressions. L 'Express.

M odel 1.1
M a r k e t G e r A u s S pa — v r ü k " ' I t a N e t h e r

2.52
(0 .04 )

2.73

(0 .22 )
2.37

(0.10)
2.57

(0.13)

2.27

(0 .14 )

2.45

(0.05)

2.47

(0 .02)
0 0.90 0.91 0.92 0.95 0.89 0.93 0.88
FL1 0.98 0.98 0.98 0.99 0.97 0.96 0.98
D.W. 1.89 1.73 1.77 1.82 2.04 1.74 2.03

M o d e l 1.2

° ; 0.94

(0 .16 )
4.13

(0.50)
0.43*

(0.84)
0.15

(0.17)
-1 .33

(0 .46 )

-4.53

(3.01)

1.00

(0 .16 )

P n ( l ) 0 .13
(0 .05)

0.14

(0.11)

0.48
(0.09)

0.32
(0.06)

0.31
(0 .07 )

0.60
(0.10)

0.14
(0.05)

« jl -1 .29

(0 .15 )

-1.46

(0.30)
0.28’

(0.32)

-0.95

(0.06)

-1 .25

(0 .18 )

1.05

(0.58)

-1 .26  
(0 .16 )

0 0.95 0.90 0.90 0.93 0.93 0.93 0.95

Fix 0.98 0.98 0.98 0.99 0.97 0.96 0.98
D.W. 1.90 1.88 1.73 1.79 1.80 1.85 1.86

M o d e l 1.3

ÛJ 1.18
(0.10)

5.38
(0.39)

1.81
(0.78)

0.67
(0.15)

-1 .05
(0 .37 )

-11.20
(2.30)

1.35
(0 .09 )

S jl -1.41

(0 .11 )

-i.3y
(0 .25 )

0.07*

(0.29)

-0.97

(0.06)

-1 .33

(0 .14 )

1.47

(0.44)

-1.21
(0 .12 )

0 0.76 0.91 0.72 0.86 0.85 0.83 0.86

R* 0.98 0.98 0.98 0.99 0.97 0.96 0.98

D.W. 1.87 1.88 1.73 1.79 1.8U 1.66 2.04

“  N ot s ta t is t ic a l ly  s ig n if ic a n t a t 5% 
N um bers in  paren theses are the  s.d. o f  th e  es tim a te s

H y p o th es is  T e s tin g : Equal P a ra m e te r s  acro»» D e s tin a tio n s

M o d e l  1.1 F -s ta t M o d e l 1.2 F -s ta t M o d e l  1 .3 F -s ta t

a }  2.47 1.44* 0.83 1.71* 1.04 29.74

(0 .04 ) (0.08) (0 .05 )

P l t ( l ) 0.20
(0.03)

3.73

V 0.92 5.63 1.17 10.11

(0.05) (Ü.U3)

”  N o t s ta t is t ic a l ly  s ig n if ic a n t a t 5%  => C o n s tra in t n o t  re je c te d  a t 5%

N um bers in  paren theses are th e  s.d. o f th e  e s tim a tes

T e s ts  S ta tis tic s  fo r th e  M o d e ls

L ike lih o o d  R a tio  Test F  Tests

C h i-squa red d.f. P ro b  va lue F n u m . denom . P ro b  value

M odel 1 .3  vs . M odel 1.1 304.655 i 0.00 50.137 7. 1022 0.00

M odel 1 .3  vs . M odel 1 .2 337.456 2 0 .00 56.416 2. 1021 0.00

S H E *iéììtìiÌÌi7Ì î;iri ri H hi
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Table 4.28: Import-Currency Price Stabilization Regressions, li Mondo.

M o d el 1.1
M a r k e t C a n F ra G e r U k N e t h e r S p a S w i tT ic U s

8.35 8.33 8.38 8.33 8.18 8.14 8.21 8.31
(0 .10 ) (0 .02) (0 .05 ) (0 .03 ) (0 .05 ) (0 .1 1 ) (0.08) (0 .15 )

P u.yo 0.85 0.86 0.85 0.82 0 .84 o.yo 0 .96
R d 0.98 0.97 0.98 0.97 0.99 0.98 0.97 0.98
D .W . 1.81 1.89 1.66 1.80 2.01 1.99 1.78 1.84

M o d e l  1 .2

û j  0.65 (M O ’  -3 .16  -4 .74 -1 .1 9  -0.71 -0 .93 0 .1 3 '

____________ (0 .40 ) (2 .10) (0 .40 ) (1 .09 ) (0 .60 ) (0 .3 2 ) (0 .43) (0 -69 )

P l iO ) 0.47 1.10 0.43 0.80 0.49 1.14 0.40 0.36
(0 .03 ) (0.05) (0 .03 ) (0 .04 ) (0 .05 ) (0 .02 ) (0.04) (0 .05 )

s } t -0 .60 0 .11 ’ -1 .27 -0 .90 -0 .8 9 ’ 0 .06 * -0.91 -0 .78
(0 .06 ) (0.43) (0 .08 ) (0 .14 ) (0 .14 ) (0 .10 ) (0.08) (0 .1 0 )

P Ü.8U 0.79 0.86 0.85 0 .82 0 .64 0.90 0-96
R d 0.98 0.97 0.98 0.97 0 .99 0 .98 0.97 0.98
D .W . 1.81 2.38 2.46 2.16 2.01 2.40 2.07 1.84

M o d e l  1 .3
5.41

(0 .66 )
3.68

(1 .73)
1.72

(0 .40 )
4.12

(1 1 8 )

2.46
(0 .7 7 )

6 .14

(0 .4 4 )

3.40
(0.43)

3.27

(0 .7 4 )
s Jt -0 .37 -0.72 -0 .99 -0 .53 -0 .92 -0 .40 -0.82 -0 .7 2

(0 .06 ) (0.33) (0 .07 ) (0 .14 ) (0 .13 ) (0 .11 ) (0 .07) (0 .0 9 )
p 0.83 0.82 0.92 0.91 0.89 0 .78 0.92 0.97
R 1 0.98 0.97 0.98 0.97 0 .99 0 .98 0.97 0.98
D . i r . 1.81 1.92 1.83 1.95 2.01 1.66 2.03 1.94
“  N o t s ta t is t ic a l ly  s ig n ifica n t a t 5% 

N um b e rs  in  parentheses are th e  s.d . o f  th e  estim ates

H y p o th e s is  T e s t in g ;  E q u a l  P a r a m e te r s  a c ro s s  D e s t in a t io n s

M o d e l 1.1 F -s ta t M o d e l  1.2 F -s ta t M o d e l  1.3 F -s ta t

a J 8.4U 19.12 U.83 13.75 3.47 9.52
(0.02) (0.08) (0 .16 )

P l . d ) 0.19 29.85
(0.03)

S ji 0.87 13.48 0.70 8.75
(0 .05 ) (0 .02 )

N o t s ta t is t ic a l ly  s ig n if ic a n t a t 5%  => C o n s tra in t n o t  re je c te d  a t  5% 
N u m b e rs  in  parentheses are  th e  s .d . o f  the  es tim a tes

T e s ts  S ta t is t ic s  f o r  th e  M o d e ls

Likelihood R atio Test F Tests
C h i-sq u a re d d .f. P ro b  va lue F n u m . denom . P ro b  va lue

M o d e l  1 .3  v s . M o d e l  1.1 395.67 8 0 .00 57.11 8. 1321 0 .00
M o d e l  1 .3  v s .  M o d e l  1 .2 435.30 2 0.00 63.77 2. 1320 0 .00
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Table 4.29: Import-Currency Price Stabilization Regressions. The Economist.

M odel 1.1
M a rk e t A u s Be) D en Fra G e r N o th I ta Swe U s S p a

Ü.45

(0.06)
U.31

(0 .0 6 )

0.37

(0 .0 6 )
0.33

(0.07)
0.39

(0 .05 )
0 .3 7

(0 .0 5 )

0.47

(0 .08 )

0.51

(0 .08 )

0.94

(0.05)
0.35

(0.09)
P 0.98 0.96 0.96 0.87 0.96 U.97 0.88 0.84 0.91 0.95
R * 0.98 0 .97 0.98 0.99 0.97 0 .97 0.98 0.99 0.95 0.98
D. IV. 1.88 1.91 1.96 2.08 1.72 1.87 1.87 1.96 1.97 1.91

M odel 1.2
a i 3.69

(0.22)
2.30

(0 .4 0 )
1.82

(0 .2 8 )
2.57

(0.15)
1.75

(0 .09 )
1.34

(0 .0 8 )
5.46

(0 .9 7 )
2.42

(0 .27 )
0.94

(0.05)
5.06

(0 .30)

P i l i  t ) 0.50

(0.03)
0 .85

(0 .0 3 )

0.84

(0 .0 4 )

0.87

(0.02)
0.40

(0 .03 ) II

1.09

(0 .0 5 )

0.81
(0 .03 )

0.45

(0.Ü4)

1.06

(0.03)
S jt -1.02

(0.07)
-0 .4 7

(0 .1 0 )
-0 .58

(0 .1 1 )
-0.97

(0.06)
-1 .10

(0 .07 )
-0 .71

(0 .0 6 )
-0 .65

(0 .1 3 )

-0 .83
(0 .12 )

-1.00

(0.09)
-0.91

(0.06)
P 0.93 0.87 0.94 0.78 0.92 0 .9 3 0.88 0.84 0.91 U.85
R * 0.98 0.97 0 .98 0.99 0.97 0 .9 7 U.98 0.99 0.95 0.98
DM\ 1.88 1.81 1.92 1.75 1.90 1.94 1.90 1.74 1.97 1.81

M odel 1.3

Qj 3.75

(0.20)
2.44

(0 .4 0 )
2.02

(0 .2 8 )
2.68

(0.14)
1.74

(0 .08 )
1.32

(0 .0 9 )
7.48

(0 .8 6 )

2.69
(0 .27 )

0.93
(0.05)

5.22
(0 .31)

S jt -1.04

(0.06)

-0 .61
(0 .0 9 )

-0 .6 6

(0 .1 1 )
-1.02

(0.06)
-1 .09

(0 .07 )
-0 .6 9

(0 .0 6 )
-0 .92

(0 .1 ! )

-0 .95
(0 .12 )

-U.99
(0.09)

-0.94
(0 .06 )

P 0.89 0 .86 0.94 0.78 0.92 0 .9 3 0.88 0.84 0.91 0.85

fP 0.98 0.97 0.98 0.99 0.97 0 .9 7 U.98 0.99 U.95 0.98
D.W. 1.88 1.86 1.92 1.85 1.91 1.94 1.95 1.79 1.97 1.81

“ Not statistically significant a t 5% 
Numbers in parentheses are th e  s.d . iof the estimates

H y p o th e s is  T e s t in g :  E q u a l P a r a m e te r s  a c ro s s  D e s t in a t io n s

M o d e l  1 .1 F -s ta t M o d e l 1.2 F -s ta t M o d e l  1 .3 F-stat.

û ; 0 .57 2.18* 1.50 14.59 1.53 15.89

(U .03) (0 .06) (0 .06 )

P n ( l ) 0.64 44.14

(0 .02)

sj ( 0.91 6 .1 4 0.94 4.72

(0.U3) (0 .03 )

“ Not statistically  significant at 5% => C onstraint n o t rejected a t 5% 
Numbers in parentheses are the s.d. of the estim ates_______________

T e s ts  S ta tis tics fo r th e  M o d e ls

Likelihood Ratio Test F Tests
C h i-sq u a re d d-f. P ro b  va lu e F n u m . denom . P ro b  value

M o d e l  1 .3  vs . M o d e l  1.1 200.43 10 0 .00 21.01 1 0 ,1 8 5 7 0.00

M o d e l  1 .3  vs . M o d e l  1 .2 262.49 2 0 .0 0 27.97 2, 1856 0.00
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Table 4.30: Real Exchange Rate Pass-through Tests.f

B u s in e s s w e e k
P e r io d A u s B e l D e n F ra G e r N e t h I t a S w e S w it U k J a p  S pa

1 9 8 1 -9 2 -Ü.52 
(G .18)

-0.42
(0 .16 )

-0.60
(0.20)

-0 .59

(0 .13 )
-0 .4 8

(0 .2 9 )

-0.68

(0 .17)
-0 .32

(0 .18 )

-0 .2 6

(0 .2 1 )

-Ü.77

(0 .19)
-0 .7 0

(0 .08 )

-0 .59  -0.60 

(0 .1 0 ) (0.22)
1 9 8 1 -8 4 -Ü.38

(0 .57)
-0 .39

(0 .60 )
-0.48

(0.73)

-0.41

(0 .25 )

-0 .3 9

(0 .2 9 )

-0.42

(0.28)

-U.25

(0 .77 )

-0 .21

(0 .3 9 )

-0.67

(0.39)

-0 .23
(0 .07 )

-U .65 -0.34 

(0 .0 9 ) (0.10)
1 9 8 5 -9 2 -0.61

(0.45)
-0.51

(0 .39 )
-0.66

(0.80)

-0 .62

(0 .21 )
-0.61

(0 .1 5 )
-0 .68

(0 .11)
-0 .54

(0 .2 5 )

-0 .41

(1 -22 )
-0.81

(1-67)
-0 .7 8

(0 .1 3 )
-0 .8 9  -0.53 

(0 .1 4 ) (1.44)

F o r tu n e
1 9 8 3 -9 2 -0.38

(0 .49)
-0 .62

(0 .09 )
-0.47

(0.31)

-0.71

(0 .2 1 )
-0 .4 9

(0 .1 0 )
-0 .53

(0 .20)
-0 .53

(0 .1 5 )
-0 .58

(0 .19)

-0 .62

(0 .2 2 )

-0 .7 7  -0.37 

(0 .1 8 ) (0.31)
1 9 8 3 -8 4 -0.23

(0 .23 )
-0 .10

(0 .10 )
-0.04

(0.41)

-0 .32

(0 .2 1 )
-0 .3 0

(0 .2 3 )

-0.44

(0 .09 )
-0 .34

(0 .0 6 )

-0.48

(0.15)
-0.21

(0 .1 8 )

-0 .4 7  -0.32 

(0 .2 4 ) (ü . lü )
1 9 8 5 -9 2 -1.15

(0 .21 )
-1 .05

(0 .19 )
-0.80

(0.05)
-0 .69

(0 .1 0 )
-1 .03

(0 .2 1 )

-U.93
(0 .13 )

-0 .62
(0 .2 6 )

-U.69
(0 .08)

-0 .89

(0 .1 2 )

-0 .3 3  -0.56 

(0 .2 1 ) (0.11)

N ew sw eek
1 9 7 7 -9 2 -0 .38

(0 .11 )
•0 .46

(0 .0 8 )
-0.21

(0.05)
-0 .32

(0 .10 )
-0 .41

(0 .0 8 )
-0 .19

(0 .14)
-0 .21

(0 .16 )

-0 .2 0
(0 .0 7 )

-0.76
(0 .07)

-0 .54
(0 .1 2 )

-0.38
(0.10)

1 9 8 1 -8 4 -0 .69

(0 .12 )
-0 ,60

(0 -15 )
-0.73

(0.20)

-0.11

(0 -19 )

-0 .7 5

(0 .2 9 )

-0 .60

(0 .14 )

-0 .18

(0 .1 8 )

-0 .2 5
(0 .1 4 )

-0 .70

(0 .21)
-U.62

(0 .1 1 )

-U.35
(0.10)

1 9 8 5 -9 2 -0-69
(0 .10 )

-0 .40

(0 .2 1 )
-Ü.43

(0.11)
-0 .71

(0 .21 )
-0 .6 7

(0 .3 0 )
-0-64

(0 .18)
-0 .69

(0 .1 4 )
-0 .75

(0 .1 5 )
-1 .05

(0.23)
-0 .89

(0 .1 2 )

-0.70

(0.10)

T h e  E co n o m ist
P e r io d A u s B e l D e n F r a G e r N e th I t a S w e S w it U S J a p  S pa

1 9 7 8 -9 2 -0 .86

(0 .13 )
-0 .85

(0 .2 0 )
-0.72

(0.14)
-0 .60

(0 .2 4 )

-0 .7 8

(0 .1 1 )
-0 .79

(0 .11)

-0 .60
(0 .32 )

-0 .84

(0 .2 6 )

-0 .76

(0 .16)
-0.41

(0 .2 1 )

-0.78

(0.15)
1 9 7 8 -8 4 * -0.74 

(U .lb )
-0.54

(0 .21 )
-0.44

(0.13)

-0 .54
(0 .25 )

-0 .11

(0 .1 1 )

-0.04
(0 .14)

-0 .62
(0 .2 6 )

-0 .7 7
(0 .2 3 )

U.16 
(0 .15)

-1 .10
(0 .2 4 )

•0.48

(0.12)
1 9 8 5 - 9 2 " -1 .10

(0 .19 )
-U.9U

(0 .25 )
-1.11

(0.18)

-0.91

(0 .27 )
-1.21

(0 .1 4 )

-1.17

(U.15)

-U.87 

(0 ,23 )

-1 .0 3

(U.3U)

-1.24

(0.11)

-0 .5»

(0 .2 8 )

-U.88

(0.13)

L e F ig a ru
P e r io d G e r A u s B e l C a n S p a U k U s I t a L u x N e t h e r S w it

1978 -8 8 -1 .10

(0 .0 1 )
-1.35 

(U.06)
-0.72

(0.01)

-U.45

(0 .0 3 )
-U .29

(Ü .01)
-0.92

(0.05)

-0 .3 5  

(U -U l)

-1.3(1
(U.U2)

-1.54 
(0.U1)

-0.94 
(U.04)

198 2 -8 8 -1 .03
(0 .02 )

-0 .65
(0 .05 )

-U.42

(0.02)
-1 .20

(U.Ü5)
-0 .5 5

(0 .0 2 )
-1.11

(0 .06)
-0 .7 3  

(U.02 )
-1.14

(U.U1)

-1 .69  
(U .01 )

-1.21

(0 .03 )

L e  N o u v e l  O b s e r v a te u r
1 9 7 7 -9 2 -0.80

(0-24)
-0 .84

(0 .0 9 )
-0 .6 9

(0 -34 )
-U .88

(0 .0 9 )
-0 .21

(0 .2 0 )

-0.63
(0 .15 )

1 9 8 2 -8 7 -0.97

(0.27)
-0 .62

(0 .1 1 )
-0 .3 6

(0 .2 4 )

-0 .58

(0 .1 0 )

-0 .3 5
(0 .1 5 )

-0.11
(0 .24 )

1 9 8 8 -9 2 -1.17
(0.19)

-1 .07

(0 .13 ) li

-1 .3 3
(0 .0 5 )

-0 .85

(0 .1 3 )

-1.21
(0 .1 0 )

L e  P o in t
1 9 7 6 -9 2 -0 .89

(0 .2 1 )
-0.74

(0.15)
-0 .5 8

(0 .11 )
-0 .31  

(0 .21  )

-0 .5 0

(0 .0 9 )

-0 .2 9

(0 .1 8 )

-0 .78

(0 .09 )
1 9 8 2 -8 7 -0 .72

(0 .1 7 )
-0.41

(0.14)
-0 .15

(U .15)
-0 .2 7

(0 .2 8 )

-0 .3 0  

(U .13)

-0 .57

(0 .1 1 )

-0 .88

(0 .15 )

1 9 8 8 -9 2 -1 .06
(0 .26 )

-1.11
(0.20)

-1 .06
(0 .19 )

-0 .74
(0 .1 7 )

-1 .03  
(U.U9)

-U.6U

(0 .3 1 )

0.68 
(U.07)

L 'E x p r e s s
1 9 7 8 -8 8 -1 .1 »

(0 .2 1 )

-1 .25

(0 .5 8 )
-0 .1 3

(0 .3 1 )
-1.01

(0 .2 4 )
-0 .64

(0 .1 3 )

-0 .2 5
(0 .4 7 )

-1 .16

(0 .1 8 )

-0 .65
(0 .16 )

1 9 8 2 -8 8 -1 .06

(0 .3 4 )

-0 .57

(0 .6 9 )
-0 .8 5

(0 .3 9 )

-Ü.47

(0 .44 )

-0 .31
(0 .23 )

-0 .8 3

(0 .5 2 )

-1 .14

(U .25)

-0 .87

(0 .29 )

H M o n d o
P e rio d G e r A u s B e l C a n S p a U k U s I t a F ra N e t h e r S w itf

1 9 8 1 -9 2 -1.21
(0 .1 9 )

-0 .42

(0 .2 1 )
-0 .4  5 

(0 .2 5 )

-U.95
(0 .28 )

-0 .55

(0 .11 )

-0.97

(U.31)
-0.61

(0 .31 )

-0 .83
(0 .06 )

1 9 8 1 -8 7 -1.01

(0 .1 9 )

-0 .13
(0 -14 )

0 .82
(0 .3 0 )

-0 .38

(0 .2 0 )

-0 .35

(0 .0 1 )

-0.74
(0 .33)

-0 .18  

(U .16)

-U .lü

(0 .0 9 )

1 9 8 8 -9 2 -U.48
(0 .10 )

-0 .3 8
(0 .3 4 )

-0 ,1 5
(0 .0 5 )

-1.11
(0 .48 )

-0 .78
(0 .44 )

-0.16
(U.36)

-1 .57
(0 .38 )

0.33
(0 .15 )

t  Numbers in parentheses are the s.d. of the  estim ates. Estimation sub-sam ples fo r  the U.S a re  1981-1984. 1985- 

depending on ih e  ending dates of th e  series in  each magazine. (*) 1978-1981 for Austria. Germany. Nether
lands  and S w itz e r la n d . ( * * )  1982-92 fo r A u s tr ia .  G e rm a n v , N e th e rla n d s  and  S w itz e r la n d
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T able 4 .31 : Cointegration Tests (A D F) f.
B usw eek Le N o u  O b Le P o in t L’E xpres 11 M ondo E conom ist

c . v . -3.44 -3 .4 3 -3.43 -3.44 -3.43 -3.44
A u s -2.40 -1.67 -3.08

-2.49 -2.82 -3.02
B el -1.91 -1.79 -2.35 -2.83

-3.12 -3.44* -4.68* -3.99*
D en -2.69 -2.37

-2.65 -3.55*
F ra -2.40 -2.22 -2.38

-3.22 -3.44* -3.36
G e r -2.62 -2.37 -1.77 -0.18 -3.47*

-2.86 -4.73* -2.88 -4.08* -3.53*
N e th -1.72 -1.89 -2.61 -3.45*

-3.65* -2.67 -3.44* -3.49*
I t a -2.22 -1.86 -1.55 -2.55 -2.21

-3.45* -4.21* -4.56* -3.29 -4.26*
Sw e -2.45 -3.51*

-3.46* -3.95*
S w it -2.44 -1.88 -3.11 -1.84 -2.23tt -3.79*

-2.95 -3.28 -4.04* -3.55* -3.82*1' -3.59*
U k -2.02 -2.12 -2.92

-2.75 -2.51 -3.46*
U s -1.77 -1.73 -2.44 -2.13 -2.03

-2.73 -3.62 -1.46 -2.56 -3.89*
C an -1.74 -2.23 -2.44

-2.95 -3.81* -3.64*
S p a -1.72 -3.12 -3.83* -1.89 -1.59 -2.27

-3.30 -4.02* -4.09* -3.07 -3.46* -3.98*
M o r -1.99 -2.12

-3.53* -4.46*
S en -2.57 -2.78

-4.99* -4.46*
Ivo -2.56 -2.97

-5.12* -5.38*
T u n -0.61 -1.19

-4.49* -3.92*
L ux  -2.13

-4.43*

t  F ir s t  row , A D F  u n re s tr ic te d  te s t  o n  the  res idua l o b ta ined  fro m  a regression o f  u>J t ( l )  on p , i ( l ) .  
Second row , A D F  te s t fo r  th e  f i r s t  d iffe rence  spec ifica tion . M o d e l 4.1 
“  S ta t is t ic a l ly  s ig n if ic a n t a t 5 %
“  In  S w it T ic in o , t - s ta t= -3 .6 3 *  

b In  S w it T ic in o . t - s ta t= -3 .1 4
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Table 4.32: Logit Estimates of the (W',-, W&) Pricing Scheme: C ross-M agazine M odels (Type 
I). 198M992f

Model A.l Model A.2 Model A.3 Model B .l Model B.2 Model B.3

B elg ium G e rm a n y
n , 0.76

(1.46)
-0.34

(-1.40)
0.14

(0.27)
0.61

(1.82)
125.76
(3.28)

196.57
(3.02)

-92.09
(-0.90)

-138.83
(-1.36)

SIKCi, 3.33
(8.50)

3.85
(7.68)

3.12
(7.95)

3.11
(7.45)

Pi 3.89
(1.15)

9.96
(3.57)

8.54
(1.89)

3.08
(1.46)

APJ .nr — 1 •0.22
(-0.86)

-1.69
(-1.61)

6.98
(0.51)

12.79
(1.37)

^ r.nt 3.46
(0.16)

16.61
(0.77)

-3.16
(-0.13)

4.32
(0.16)

*t.nt 0.05
(0.28)

-0.02
(-0.12)

-0.09
(-0.80)

-0.08
(-0.36)

2.19
(2.11)

1.70
(2.28)

-0.59
(-0.14)

-0.95
(-0.31)

log Lc -140.14 -58.77 -65.74 -104.61 -47.64 -49.72

I ta ly S p a in
n , 1.05

(1-42)
-0.36

(-1.01)
0.18

(0.35)
0.25

(0.92)

p jt 100.77
(1.63)

293.49
(2.41)

33.77
(1.09)

-21.56
(-U.44)

SINC‘., 2.SO 
(9.35)

3.09
(7.83)

4.02
(9.59)

4.57
(8.36)

Pi -7.95
(-1.80)

4.35
(0.91)

-8.53
(-2.13)

-5.51
(-2-23)

-3.08
(1.60)

-1.25
(1.43)

-5.44
(-1.25)

-6.92
(-1.86)

^r.nt 20.45
(0.96)

34.83
(140)

5.12
(0.28)

65.15
(2.42)

< r , t -0.10
(-0.30)

-0.11
(-0.48)

0.12
(0.30)

0.05
(0.23)

^ t.nl 18.72
(4.59)

19.94
(6.78)

22.32
(4.51)

13.65
(5.50)

log Lc -125.78 •64.68 -86.71 -179.42 -59.44 -77.34

S w itze rlan d U .S .

Tii -1.24
(-1.76)

0.04
(0.15)

0.17
(0.30)

0.01
(0.02)

P\ 363.83
(1.86)

258.00
(1.87)

69.24
(0.34)

102.02
(0.46)

S I N C i , 4.81
(6.23)

6.18
(4.97)

2.01
(6.07)

2.00
(5.91)

Pi 31.65
(2.28)

2,97
(0.53)

-0.36
(-0.04)

1.12
(0.15)

AP} 16.53
(1.88)

3.70
(0.53)

-2.64
(-1.90)

-3.11
(-1.98)

v i ,nl -27.32
(-0.80)

-21.22
(-0.67)

-35.43
(-1.88)

-29.42
(-1.42)

0.02
(-0.30)

0.04
(-0.48)

0.25
(2.21)

0.20
(1.90)

&*,nt 1.35
(0.32)

-0.99
(-0.45)

-3.41
(-1.53)

-4.20
(-2-06)

log IS -114.58 -47.80 -43.27 -72.67 -51.22 52.75
t The numbers in parenthesis are asymptotic t-statistics.
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Table 4.33: Logit Estimates of the Average Fixed Effect {Bj and 0J.) of the Pricing
Scheme: C ro ss -M a g a z in e  M o d e l I.A .3. 1981-19921

P e rio d  9 t  r T  % A P r  I T  P JT S j T  ) $T  g ;  % A P t  JT

B e lg iu m  ______G e rm a n y
1981-84 -5 .87 -7.70 11.95 3.33 1U.23 -23.99 -1.78 -2.09 8.31 3.33

1984-87 -3 .24 -4.17 8.22 3.67
(0.55)

3.71
(1.04)
22.24 -4.30 •2.98 5.47 2.67

(0.34) (1.00)
1988-91 -1 .93 -2.20 6.37 5.33 4.21 8.52 -7.57 -7.32 6.42 2.33

H ausm an  T e s t* := 17.12
(0.41) (1.07)

Hausman Test il £ c

I t a ly S p * iu

1981-84 -3 .6 6 -7.47 13.56 5.00 13.37 -25.02 -4.48 -4.51 12.22 4.67

(0.23) (1-01)
1984-87 -3 .72 -8.92 9.24 4.67 5.79 10.29 • 3.47 -3.79 8.09 6.67

(0.13) (1.04)
1988-91 -3 ,28 -7.37 9.55 4.67 5.32 4.65 -3.66 -3.16 10.01 7.67

H ausm an  T e s t= 4.20

(0.40) (0.96)
Hausman Test =4.48

S w itz e r la n d U S

1981-84 -8 .16 -7.31 9.01 2.33 4.18 13.08 -6.84 -4.11 B lU 1.33

1984-87 -6 .78 -4.08 6.39 2.67

(0.15)
2.16

(1.20)
26.43 -3.93 -2.23 7.79 2.U0

1988-91 -3.71 -2.98 5.05 3.07

(0.08)
4.02

(1.07)
-0.11 -1.51 -0.85 6.80 2.33

H au sm a n  T e s ts 19.30

(0.33) (1.02)
Hausman Test =32.67

7  T h e  n u m b e rs 'in  paren thesis  are a sym p to tic  t-statisucs. 

* c r it ic a l va lue  =: 14.86.

JLl

j .hi#
(0.13)

1.72
(O.OK)

a. «o 
(u.ay)

18.01 
(o,:n) 
11 u * 

|0- 
HOI 

(O K I)

5,02
(0.18)

3.22
(o.iw)

3.17

(o.as)

•U.1.S
(1.07) 
30.35 
(1.06)

6.46
(1.07)

■a«.7a
(1.07) 

10 4 
(U 85) 

M.30 
(U.Oi)

65.27
(0.03)
-38.44

0 -2 5 )
8.55

(1-̂ 1

1
I
i

Í

H ft pfh Î RíííiWERfff ir?



228 Exchange Kates, Export Pricing and the Frequency of Price Adjustment

Table 4.34: Logit Estimates of the (M7,, W&) Pricing Scheme: C ross-M arket M odels (Type 
i i ) .

B  usi nessw eek
Model A. I Model A.2 Model A.3 Model B .l Model B.2 Mode! B.3

Tn -0.77
(-2.77)

-0.91
(-4.25)

p u 41.45
(1.71)

13.86
(1.35)

50.46
(1.72)

69.23
(1.77)

5 / i V C " 3.02
(10.39)

2.98
(9.50)

p  « -1.44
(-1.68)

-1.75
(-1.88)

-6.54
(-2.63)

-3.01
(-1.50)

-2.24
(-1.52)

-1.70
(-1.43)

-1.96
(-1.50)

-2.10
(-1.71)

un -5.35
(-0.67)

-14.66
(-1.47)

-14.22
(-1.67)

-25.20
(-2.39)

0.10
(2.12)

0.13
(1.84)

0.12
(2.30)

0.15
(1.73)

8.71
(6.29)

8.47
(7.19)

7.02
(6.65)

6.42
(6.75)

-0.14

(-1.96)

-0.17

(-3.08)

-0.19

(-3.60)

-0.19

(-4.12)

InM l
2.34

(4.90)
2.76

(4.23)
r n
M t

0.19
(0.51)

-0.13
(-0.49)

p n
M l

173.50
(2.78)

177.16
(2.13)

P r*‘ 11
-6.92

(-1.25)
-4.21

(-0.99)

lo e t ‘ -216.14 -147.28 -172.00 -283.54 -204.09 -225.07

F o rtu n e
Tr* -0.11

(-0.17)
1.36

(2.08)

-0.10
(-0.15)

1.31
(2.01)

P " 35.60
(0.52)

40.00
(0.36)

4.83
(0.12)

9.53
(0.08)

SINC” 3.34
(10.25)

3.46
(8.67)

3.37
(8.20)

pn 3.09
(0.72)

4.62
(2.16)

3.82
(0.84)

4.72
(2.20)

-1.63
(-1.20)

-1.26
(-1.29)

2-28
(0.27)

1.35
(0.31)

1.91
(1.13)

7.32
(1.46)

5.80
(0.55)

4.44
(0.27)

0.19
(2.00)

0.14
(1.70)

0.14
(1.91)

0.13
(2.03)

,y» 7.18
(4-17)

7.25
(5.75)

7.85
(4.24)

7.09
(5.40)

p n
M l

461.57
(4.61)

547.50
(¡¡•53)

log Lt- -149.07 -67.95" -80.57 -188.97 -166.77 -167.51
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Table 4.35: Logit Estim ates of the  Pricing Scheme: C ro ss -M a rk e t M o d e ls  (T y p e
II)  (cont.).

Newsw eek
M o d e l A . l M o d e l A .2 M odel A .3 M o d e l B . l M odel B .2 M ode l B .3

T il 1.18

(2.47)

1.69

(4 .09 )

1.22

(2.47)

1.73

(4 .11 )

p ;< 64.06 

(2 .17)

22.09

(1.41)

36.31

(1 .83 )

27.96

(1-52)
s / , v c ; 3.13

(15.16)

3.04

(14.18)

3.08

(14.U1)
p n

j i 7.05

(1 .96 )

5.19

(3.42)

7.75

(2.12) (3 .53 )
A  P '* -6.58

(-2 .84 )

-1.98

(-1 .90)

-5.73

(-2.47)

-1.84

(-1 .83 )

t i u , 1.7U

(1-17)

3.68

(1 .79 )

2.41

(1 .39 )

4.95

( l .H I )
-Í1
V p Ü.1U

(2-12)

0.13

(1 8 4 )

0.12

(2 .30 )

0.15

(1-73)

Ù n , 1.83

( M l )

5.36

(5.00)

1.19

(U.69)

5.22

(4 .78 )

P "r l i 23.48
(0 .19 )

-145.76
(-0 .61)

log  V - -257,14 144.84 -157.21 -367.21 -311.78 -2U1.1U

L e  F ig a ro

0.49

(1 .88 )

-U.1Ü

(-0 .63)

U.49

(1.76)

U.U6

(0 .35 )

p “ 49.82

(2.08)

126.27

(4 .09 )

50.75

(2 .73 )

124.35

(3.92)

5 2.64

(12.66)

2.77

(11 .29)

2.77

(11.14)

p ;<
-10.64 

(-3 .44 )

-2.43

(-2 .03)

-10.48

(-3 .14)

-5.01

( -1 9 5 )

0.95

(0 .37 )

-1.19

(-0 .47)

11.75

(0 .28)

-0.41

(-U .15)

-4 3 .5U

(-3 .27)

-35.38

(-2 .34 )

-23.61

(-2 .0 0 )

-35.82

(-2 .33)

0.06

(1.01)

-0 .13

(-0 .48 )

0.05

(0 .74 )

U.01

(0.28)

j i 17.10

(8.23)

16.84

(9 .11 )

17.08

(*•22 )

16.70

(9 .09 )

p ? *
146.89

(1 .30 )

41.41
(0.25)

” I 3 iT 7 -301.70 -194 .30 -143.05 -298 .26 -191.27 -258.64
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Table 4.36: Logit Estimates of the Pricing Scheme: C ross-M arket M odels (Type
II) (cont,).

Le N o u v e l O b se rv a te u r
Model A,1 Model A.2 Model A.3 Model 5.1 Model B.2 Model B.3

tu 0.25 -0.50
(1.16) (-3.56)

p ; ( 40.89 76.67 23.46 62.98

(1.65) (2.85) (1.15) (2.07)

SIXC» 2.90 2.90 3.01

(13.94) (12.75) (12.56)

p ; ( 2.69 1.99 2.07 1.74
(1-20) (1-23) (1.58) (1.50)

±P,nT-l -2.19 -1.72 -3.00 -1.68
(-1.82) (-1.79) (-1.09) (-1.75)

u’1 , '15.96
(-1.09)

-11.10
(-0.74)

-26.70
(-2.30)

-13.33
(-0.87)

ern
»J* 0.10 0.07 0.12 0.11

(0.69) (0.39) (0.80) (0.38)
ùn 6.94 9.16 7.67 7.32

(4.27) (7.68) (4.88) (6.76)

6n
U j M

-0.05 -0.08 -0.09 -0.11

(-1.92) (-1.53) (-1.67) (-1.85)
In'u 1.61 -0.85

(6.31) (-1.53)
Tri -0.09 -0.70

(-0.33) (-3.99)
P» 
* u 88.52 -22.91

(2.49) (-0.34)
P'*1 H 4.28 11.50

(1.81) (2.93)

log I e’ -323.53 -203.94 -219.57 -335.16 -201.91 -212.78

Le P o in t
T'njt 0.36 -0.09

(2.09) (-0.74)

p ; t 70.53 110.00 39.79 83.12

(3.69) (4.61) (2-18) (3.73)
s i x e - 2.89 -28.24 3.07

(14.15) (-2.52) (13.00)

p ; ( 2.99 3.24 0.52 3.33

(3.51) (2.30) (0.34) (2.67)

i -2.03 -1.49 -1.17 -1.39

(-0.97) (-0.86) (-0.56) (-0.80)

/•***, -26.37
(-2-31)

-2.42
(-1.21)

-26.34
(-2.58)

-26.18
(-2.31)

-0.17 -0.10 0.12 -0.05

(-1.20) (-1-01) (1.04) (-0.77)

Dn 2.91 2.61 3.29 2.39

(13.69) (4.17) (3.97) (4.01)

Sn
°<U)t -0.05 -0.04 -0.04 -0.06

(-112) (-1.12) (-1.20) (-1.38)
0.68 -1.12

(2.12) (-2.68)
TH
J ll -0.11 -0.37

(-0.51) (-2.46)
P «* i i 34.30 22.51

(1.03) (0.38)
P»
* 1 1

-1.83 -1.20
(-0.34) (-0.87)

log Lc -328.89 -262.61 -255.80 -355.80 -201.48 -214.07
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Table 4.37: Logit Estimates of the (M'i.lVj) Pricing Scheme: Cross-M arket Models (Type 
II) (cont.).

L 'Expreas
M o d e l A . l M o d e l A .2 M ode l A  .3 M ode l B . l M odel B .2 M ode l B .3

T n 0.70 0.75

(1.72) (2.91)
p n

J ‘
67.73

(2.56)

97.39

(2.32)

37.28

(1.68)

77.24

(2.07)

SINC” 3.49

(10.94)

3.58

(9.96)

3.96

(9 .84)

P " -2-00 -2.78 2.81 2.51

(-0.51) (-2.33) (0 .91) (1 .26 )

-6.68 -4.45 -6.67 -3.59

(-2.15) (-2 .40) (-2 .00) (-1 .97 )

lin -7.97 -12.47 -17.67 -12.66

(-0 .42) (-0.58) (-1.32) (-0 .53)

<r" , 0.08 0.05 0.02 0.02

(0.41) (0.28) (0.57) (0.30)

6.75 6.27 8.36 7.28

(3.76) (4.52) (4.45) (4 .97 )

•0.18

(-2.93)

-0.27

(-5.33)

-0.17

(-2 .89)

-0 .23

(-4 .29 )

ƒ'* 0.44

(0.91)

-1.20
(-1 .79)

Tf»1U
-0.36

(-1.09)

-0 .42
( -1 9 4 )

p "
*  l i

-11.55
(-0.27)

-149.49

(-1.61)

2.23 4.25
P ' i i (0.40) (1 .15 )

lo z  L L -208.61 -105.23 -118.60 -2 1 1 5 0 • 1U0.50 -128.45

H M ondo

Tj\
0.94

(2.00)

1.69

(4.67)

p n 59.96

(1.50)

44.45

(0.68)

22.66

(1.75)

9.58

(2.13)

SIN C"t 3.4U

(12-62)

3.43

(11.77)

4.09

(9.77)

prt 1.94

(1.18)

2.55

0 .1 5 )

4.48

(1.88)

2.U8

(1 .76 )

-3.19

(-1.63)

-4.20

(-2.07)

* 1 >03 

( - I .3 M

- d «
(-2 .5 8 )

-52.64

(-2 .92)

-47.04

(-2.38)

-37.41

(-2 .76)

-48.45

(-2.35)

0.08

(0 .25)

0.03

(0.30)

0.10

(0.92)

-U.U3

(-0 .50)

^".3*
6.38

(3.09)

6.44

(4.44)

5.Z1

(2.60) (1 .87 )

*tu M
-0.14

(-3-18)

-0.19

(-5 .09)

-U.1U

(-2.64)

‘■UiUZ
(-0 .8 7 )

' i t

-1.61

(-2.03)

*r*n 2.37
(8.33)

U-66
(1-53) (-4 .8 8 )

PJ‘t
46.16

(1.45)

-182.39

23, u i  
(2.03) 

3M7 

(1.34) 
-97.86

5.37
(3 .35 )

-150.64

log LL -188.77 -98.45
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Table 4.38: Logit Estim ates of the (M 'j . W'd) Pricing Scheme: C ro s s -M a rk e t  M o d e ls  (T y p e
I I )  (cont.).

T h e  E conom ist
M o d e l A . l M o d e l A .2 M o d e l A .3 M o d e l B . l M o d e l B .2 M o d e l B .3

1 J t 0.83 1.54

(1.93) (6 .26)

p ;
91.73 83.33 39.58 30.42

(3 .91) (1 .85 ) (2 .04 ) (0 .71)

S I N C ” 3.116 3.23 3.61

( 16.68) (14 .17 ) (13 .23)

p ;<
4.33 1.49 10.23 7.41

(0 .99 ) (0 .70) (2 .68) (3 .92)

± P ; ‘r - 1 -4.99 3.79 -4.26 0.50

(-2 .00) (2.48) (-2 .86 ) (2 .20 )

K'.j, -14-37 -24 .20 -7.95 -22.63

(-0 .87) (-1 .32 ) (-0 -72 ) (-1 .1 1 )

n * - j i
U.  13 0.10 0.06 0.04

( i .u m ( M U ) (0 .70 ) (0 .48)nn . 12.40 15.86 12.16 13.58

(4 .76 ) (9 .03) (4 .70 ) (7 .94 )
X «

< t j H -0.33 -0.44 -0.27 -0 .23

(-5 .15 ) (-8 .22 ) (-5 .03 ) (-5 .9 6 )

A "
2.27 -0 .88

(10 .63 ) (-1 -92)

7 7 1 -0 .37 0.65

(-1 .00 ) (3 .60 )
p «
r i  i -28 .83 -4.73

(-0 .9 7 ) (-0 .0 4 )

p n 3.81 1.49
(2 .37) (2 .47 )

lo g  V -310.84 • 158.62 -182.38 -323.44 -157.63 -237.19
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la b lc  4.39: Logit Estim ates of the Average Fixed Effect (Ox and 6j )  of the  (IF ,.M ^) Pricing 
Scheme: C ro s s -M a rk e t  M o d e l II.A .3 .f

P e rio d » t  e*T VcA P t Tt ~ P r -------ç s —
- v P e rio d * T S U F V h — w Sj T

B u s in e s s w e e k F o r tu n e
1981-84 -5 .87  -7.77 14.24 10.33 7.99 -48.57 1983-85 -1.78 -2 .59 14.83 4.33 5.97 -13.9U

(0.50) (1-21) (0.50) (1 .65 )
1984-87 -3.24 -4.14 9.U6 5.67 3.48 47.1 1986-88 -4.30 -2 .30 -13.98 6.67 3.45 32.63

1988-92 -1 .83  -2.69 12.45 3.67
(0.26)

4.24
(1-07)

6.19 1989-92 -7.97 -7 .28 9.70 3.00
(0.24)

4.03
(1-27)

1.15

H ausm an  T e s t*  =28 .20
(0.40) (1 .51 )

H au sm a n  T e s t= 31.00
(0.43) (1 .59 )

N  e w s w e e k L e  F ig a r o
1978-82 -3 .66  -7.47 12.U5 10.67 9.32 -28.29 1976-81 -4.48 -3.51 13.15 14.00 9.70 6.2U

(0.49) (1-44) (0.52) (0 .76 )
1988-87 -3 .72  -6.92 9.00 16.67 5.12 20.00 1982-87 -3.47 -3 .79 9.05 10.33 7.17 3.04

(0.42) (1 .59) (U.45) (0 .79 )
1988-92 -3 .28  -6.37 9.2Ü 7.23 4.18 12.5 1988-92 -2.96 -2 .16 7.34 7.33 2.42 1.3U

H ausm an T e s t= 6 .4 4
(0.36) (1.5U)

H ausm an T e s t= 17.75
(0.48) (0 .93 )

L e  N o u v e l O b s e r v a te u r L e  P o in t

1978-82 -2 .95  -2.3U 11.17 13.16 10.38 8.29 1978-81 -4.44 -6 .28 13.12 15.00 9.31 1U.18

(0.62) (0 .94) (0.60) (U.93)
1989-87 -3 .72  -4.17 7.85 16.U7 6.57 -7 .43 1982-84 -4.18 -6.24 9.25 17.67 6,91 1.14

(0.47) (0 .95 ) (0.47) (0 .93 )

1988-92 -6.82 -8.09 6.03 2.33 4.16 -1 .86 1985-88 -4.37 -6 .06 10.31 7.33 3.74 -1.86
(0.45) (0 .93 ) (U.44 ) (0.81 )

H ausm an  T e s t= ‘26.62 H au sm a n  Test —4.1U

L 'E x p re s s 11 M o u t lo

1978-81 -4.1U -5.32 9.82 7.00 9.91 7.52 1980-83 -3.87 -4.24 15.22 8.00 8.15 31.99
(U.58) (1 .05 ) (U.5U) (1 .03 )

1982-84 -4 .23  -6.23 10.68 5.00 7.19 16.50 1984-87 -3.58 -4 .17 7.86 9.00 3.70 3.03
(U.54) (0 .80 ) (U.32) (U.94)

1985-88 -3 .58  -5.Ü8 1U.88 8.33 2.72 -1 .76 1988-92 -3.77 -4.42 9.82 7.33 4.41 • 1.28
(U.45) (0 .94 ) (0.38) (0 .78 )

H ausm an T e s t= 7 .6 3 H ausm an  T e s t= 5.11

T h e  E co n o m ist
1978-82 -7 .17 -8.62 11.57 15.00 9.24

(0.49)

-17 .3
(1 .06 )

1983-87 -3 .89 -4.56 8.13 16.00 5.07

(0.41)

19.4
(0 .86 )

1988-92 -2 .60 -1.69 6.74 14..33 4.13
(0.37)

1.76

(0 .68 )

H ausm an  T e s t= 2 '7.06

t  T he  n u m b e rs  in  pa ren thes is  a re  a s y m p to tic  (.-statistics. 
* c ritica J  va lue  =  14.86.
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Table 4.40: Logit Estimates of the Market Fixed Effect of the ( R^Rj )  Pricing Scheme: 
C ross-M arket M odel II.A .34

B usin F o rtu N ew sw F ig a r N ouve P o in t E x  p ro M onde E cono

A us -5.37 -9.31 -46.38 -16.12 -7.26 4.03
(-2.45) (-4.17) (-3.25) (-2.65) (-6.35) (2.38)

Bel -3.48 -8.60 -48.69 -24.92 2.36 -0.27 3.56
(-3.57) (-4.19) (-4.38) (-4.06) (2.04) (-3.54) (2.80)

D en -4.19 -9.97 -48.65 3.46
(-'2.84) (-6.46) (-5.62) (3.08)

F ra -4.87 -10.37 -47.62 -0.27 2.83
(-2-34) (-7.76) (-6.81) (-5.01) (4.23)

G er -3.3U -10.20 -46.97 -19.39 -1.56 -9.51 -0.64 2.96
(-3.23) (-3.05) (-4.50) (-3.15) (-4.52) (-5.74) (-3.33) (5.79)

N o th -4.46 -10.75 -48.47 -20.5i -10.01 -0.76 3.03
(-4.03) (-3.35) (-3.Ü0) (-6.54) (-5.74) (-4.53) (6.47)

I ta -4.35 -11.31 -49.67 -25.00 5.43 3.51 -8.53 6.05
(-5.22) (-4.46) (-4.06) (-5.3U) (3.31) (3.46) (-4.8U) (4.28)

Swe -2.97 -47.68 4.37
(-4.54) (-2.52) (4.77)

Uk -6.18 -11.91 -49.90 -20.52 -11.25 -1-29
(-4.45) (-4.94) (-4.18) (-3.34) (-7.02) (-6.24)

J a p 1.16 -6.08
(3.79) (-4.01)

Spa -5.39 -9.68 -48-00 -23.61 3.34 1.00 -9.02 0.81 3.95
(-4.91) (-4.01) (-3.60) (-4.10) (5.36) (3.95) (-4.72) (5.55) (6.45)

Us -0.17 -2.0U -9.05 -0.87 2.98
(-4.04) (-2.32) (-4.53) (-6.05) (3.31)

C an -18.73 -U.14 -2.20 -0.83
(-4.14) (-4.53) (-2.41) (-4.14)

IvoC -21.22 4.28 2.82
(-3.20) (4.68) (2.61)

l u x -24.99 -0.48
(-2.45) (-4.54)

M ur -25.68 0.85 -3.28
(-5.63) (3.01) (-2.71)

Sen -21.30 4.24 2.51
(-3.06) (3.88) (3.00)

T un 12.43 5.33 16.67
(4.83) (2.72) (3.02)

t Asymptotic (-statistics in parenthesis
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A p p e n d i x

Al. Description of the Data

B u s in e s s w e e k . 13 series from Jan u a ry  1981 to  M ay 1992.

M ark e ts : Italy , N etherlands, Belgium, D enm ark, Ja p a n . Sweden, A ustria . Switzerland. 
Spain. USA, France. G erm any  an d  United Kingdom.

F o r tu n e .  11 scries from F ebruary  1983 to  M ar 1992. T h e  series for th e  price in Japanese Yen 
has rem ained  constan t du rin g  th e  whole period.

M ark e ts : Italy . N etherlands, Belgium, Denm ark, J a p a n , A ustria. Sw itzerland. Spain. France. 

G erm any an d  United K ingdom .

N e w s w e e k . 11 series from  Decem ber 1977 to  Jun  1992. Prices in Sw itzerland. Netherlands 

and G erm any  are 6 m onths left-censored. Therefore, th e  first spell is slightly underweighted.

M ark e ts : Italy. N etherlands, Belgium , Denm ark. Sw eden, A ustria, Sw itzerland, Spain, France. 

G erm any an d  United K ingdom .

Le F ig a r o  M a g a z in . 15 series from  October 1978 to  D ecem ber 1988. Price in French Francs

ends in D ecem ber 1984.

M ark e ts : Italy , N etherlands, Belgium, A ustria , Sw itzerland , Spain, USA. France. Ivory 

C oast. Senegal. Tunisia, M orocco, C anada, G erm any, L uxem bourg  and United Kingdom.

L e N o u v e l  O b s e r v a te u r .  11 series from O ctober 1977 to  M ay 1992.

M arkets: Italy . Belgium, Sw itzerland. Spain. USA, F rance. Ivory C oast, Senegal, Tunisia. 

C anada  and  United K ingdom .

L e P o in t .  13 scries from M arch 1976 to  May 1992.

M ark ets: Italy , Belgium , Sw itzerland, Spain. USA, F rance, Ivory C oast, Senegal, Tunisia. 

M orocco, C an ad a , G erm any, L uxem bourg and United K ingdom .

L ’E x p r e s s .  9 series from  M arch 1978 to  December 1988.

M arkets: Italy . N etherlands, A u stria , Sw itzerland, S p a in , USA, France, G erm any and United

Kingdom . II

II M o n d o . 10 series from  F ebruary  1980 to Ju n e  1992.
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M arkets: Italy, N etherlands, Sw itzerland , Sw itzerland-T icino Region. Spain . USA, France. 

C a n a d a , G erm any  a n d  United K ingdom .

T h e  E c o n o m i s t .  1 2  s e r i e s  f r o m  M a r c h  1 9 7 8  t o  M a y  1 9 9 2 .  T h e  l a s t  p r i c e  s p e l l  i n  D e u t s c h m a r k s

is left-censored for 26 m onths.

M ark ets: A u stria . Italy. N etherlands, B elgium , D enm ark , Sw eden. Sw itzerland. Spain , USA. 

Franco. G erm any an d  United Kingdom .

TO TA L N U M B E R  O F PR IC E  SE R IE S =  105



Questionnaire
on Newsstand Prices of Magazines and Newspapers

PLEASE.
ONCE COMPLETED. SEND TO:

Alfredo Huertas-Rubio 
European University Institute 

Department of Economics 
1-50016 San Domenico di Fiesole 

Florence, Italy

Fax: (55) 4685202 
e-mail: huertas@iuecalc.iue.it

The information that you provide in this questionnaire is totally confidential, and 1 
guarantee that the identity of the respondants will remain completely unknown. Its 
purpose is to aid on the understanding on price adjustm ent rules, and it will be used 
for my research on newsstand prices of magazines and newspapers that is a part of my 
Ph.D. dissertation to be defended at the European University Institute. I will be pleased 
to send you some of the results obtained upon request. Thank you very much in 
advance.

mailto:huertas@iuecalc.iue.it
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This questionnaire intends to test some theories on pricing by firms that sell home and 
abroad. The most important issue to test is how sticky prices are, and which are the 
determinants of the staggered behaviour of prices in domestic and foreign markets. The 
questionnaire poses some questions on the pricing behaviour, in general, and on the 
transmission of the exchange rate changes into export prices. Completing this 
questionnaire will contribute greatly to the understanding of price adjustment since 
there are many theories that explain these phenomena but no empirical counterpart 
exists. Therefore, the understanding of the data on newsstand prices of magazines and 
newspapers may be largely improved by your responses to these questions. An 
important caveat: Exchange rate is defined as the num ber of currency units of the 
producer's country per unit of foreign currency.

Part 1

QUESTION 1. From the study of the series of prices of magazines and newspapers it 
can be observed that prices in home country and in each of the foreign markets in 
which the magazine is sold, do not change too frequently.

How often do the prices of your magazine (newspaper) change in a typical year?

□  More than 12 times per year

□  Between 6 and 12 times per year

□  Between 2 and 5 times per year

□  Once per year

□  Less than once per year

□  Once per two years

□  Less than once per two years

How often do you consider the possibility of adjusting your prices, independently 
of the fact that you really change them?

□  More than 12 times per year 

D  Between 6 and 12 times per year

□  Between 2 and 5 times per year

□  Once per year

□  Less than once per year

□  Once per two years

□  Less than once per two years
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QUESTION 2. From the point of view of microeconomic theory, economists are 
interested to know how long price adjustment lag behind shocks to sales and cost.

How much time normally elapses after a significant INCREASE IN SALES before 
you raise your prices?

___months

How much time normally elapses after a significant DECREASE IN SALES before 
you reduce your prices?

___months

How much time normally elapses after a significant INCREASE IN COSTS before 
you raise your prices?

___months

How much time normally elapses after a significant DECREASE IN COSTS before 
you reduce your prices?

months

How much time normally elapses after a significant INCREASE IN THE 
EXCHANGE RATES before you reduce your prices?

___months

How much time norm ally elapses after a significant INCREASE IN THE 
EXCHANGE RATE before you increase your prices?

months
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How much time normally elapses after a significant INCREASE IN THE HOME 
INFLATION before you increase your prices?

___months

How much tim e normally elapses after a significant INCREASE IN THE FOREIGN 
MARKET INFLATION before you increase your prices?

months

QUESTION 3. Which of the following sentences reflects more accurately the pricing 
of magazines (newspapers)?

□  We prefer to adjust prices frequently for a small amount.

□  We prefer to change prices unfrequently and wait for a large and substantial 

adjustment in the price.

□  None of the sentences above are correct.
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Part 2

Next block of questions inquires about ten theories on pricing in home and foreign 
market themselves. We begin succinctly summarizing these explanations.

QUESTION 4. A set of questions for some theories about the determ inants of price 
change are formulated. The aim  of this questions is to get an idea of which theoretical 
constructions work better for the speed and size of price change of your magazine 
(newspaper). A list of 10 current theories in the economic and marketing literature is 
shown with a brief explanation.

4.7. DELIVERY SERVICE: The idea is that price is but one of several elements 
that matter to buyers. Rather than cut (raise) prices when sales are low (high), firms 
might prefer to provide more (less) delivery services, so prices do not change soon.

How important is this in explaining the speed of price adjustm ent of your m agazine 
(newspaper)?

□  Totally unimportant

□  Of minor importance

□  Moderately important

□  Very important

□  Do not know/cannot answer



Questionnaire on Newsstand Prices of Newspapers and Magazines. European University institute. 6

4.2. STRATEGIC PRICE COORDINATION: F irm s a re  o ften  su p p o se d  to  be  very 

se n s itiv e  to  th e ir  c o m p e tito r 's  p ric e  change. O n ce  o th e r  firm s m o v e , th ey  follow  

q u ick ly . If no t, th e y  d o  no t ch a n g e  p rices .

How im portant is this in explaining the FREQUENCY OF PRICE ADJUSTMENT of 
your m agazine (newspaper)?

□  T o ta lly  u n im p o r ta n t

□  O f m in o r  im p o rtan ce

□  M o d e ra te ly  im p o rtan t

□  V e ry  im p o rta n t

□  D o  n o t k n o w /c a n n o t  a n sw e r

How im portant is this in explaining the SIZE OF PRICE ADJUSTMENT of your 
magazine (newspaper)?

□  T o ta lly  u n im p o r ta n t

□  O f m in o r  im p o rtan ce

□  M o d e ra te ly  im p o rtan t

□  V ery  im p o rta n t

□  D o  n o t k n o w /c a n n o t  a n sw e r

4.3. COST-BASED PRICING: Prices are based on costs, and prices do not rise 
until costs rise.

How important is the Cost-Based Pricing in explaining the FREQUENCY OF PRICE 
ADJUSTMENT of your magazine (newspaper)?

□  Totally unimportant

□  Of minor importance

□  Moderately important

□  Very important

□  Do not know /cannot answer
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How im portant is the Cost-Based Pricing in explaining the SIZE OF THE PRICE 
ADJUSTMENT of your magazine (newspaper)?

□  Totally unimportant

□  Of m inor importance

□  Moderately important

□  Very important

□  Do not know/cannot answer

4.4. IMPLICIT CONTRACTS: It is sometimes suggested that firms have implicit 
understandings with their customers which proscribe price movements when markets 
are tight.

Do these implicit contracts exist?

□  Do not know/cannot answer

If your response is positive, how important are implicit contracts with buyers in 
explaining the FREQUENCY OF PRICE ADJUSTMENT of your magazine 
(newspaper)?

□  Totally unimportant

□  Of m inor importance

□  Moderately important

□  Very important

□  Do not know/cannot answer

1 ^  Yes

□  Sometimes

w m m m m m
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4.5. EXPLICIT NOMINAL CONTRACTS: It has been suggested that written 
contracts with dealers govern price adjustment while they remain in force.

How im portant is this theory in explaining the FREQUENCY OF PRICE 
ADJUSTMENT of your magazine (newspaper)?

□  Totally unimportant 

CD Of minor importance 

CD Moderately important 

CD Very important

□  Do not know/cannot answer

How im portant is this theory in explaining the SIZE OF PRICE ADJUSTMENT of 
your m agazine (newspaper)?

□  Totally unimportant

□  Of minor importance 

CD Moderately important

□  Very important

□  Do not know/cannot answer

If you are a firm for which this explanation is at least moderately decisive in any of the 
last two questions,

How are these implicit agreements?

CD It is established a average price to last for a long enough period in order to save on 

transaction costs associated with adjusting new price lists frequently.

□  Contrary to the last statement, flexible prices will emerge in order to avoid any

advantage of a fixed price in the short run from any of the parts, when sale and cost 
conditions may have changed.

□  None of the statements above are correct.
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4.6. COST OF PRICE ADJUSTMENT: It is sometimes suggested that firms incur 
special cost of price adjustment whenever they change prices. These costs are typically 
the physical cost of a new tag for the magazine or the informative costs that the firm 
incurs until all consumers perceive the new price. It has been also said that frequent 
changes in prices are disliked by consumers.

Do your recognize the existence of these costs of price adjustment?

□  Do not know/cannot answer

If your answer is positive, how important are these costs in explaining THE 
FREQUENCY OF PRICE ADJUSTMENT of your magazine (newspaper)?

□  Totally unimportant

□  Of minor importance

□  M o d e r a t e l y  i m p o r t a n t

□  Very important

□  Do not know/cannot answer

4.7. PRICE, SALES AND  MARKUPS: When you increase prices,

□  Markup increases

□  M arkup remains constant

□  Markup decreases

□  Do not know/cannot answer *

When you cut prices,

□  Markup increases

□  Markup remains constant

□  Markup decreases

□  Do not know/cannot answer

□  Sometimes
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If markups shift at the event of a price adjustment, how important are these changes 
in explaining THE SIZE OF PRICE ADJUSTMENT of your magazine (newspaper)?

□  Totally unimportant

□  Of minor importance

□  Moderately important

□  Very important

□  Do not know/cannot answer

4.8. SUNK COSTS: It is sometimes said that first establishment costs in a new 
market may preclude price increases if higher prices could reduce firm's market share 
and sales, and could induce an exit from the market.

Do you recognize the existence of these sunk costs?

□  ves

□  Sometimes

ID No

□  Do not know/cannot answer

How im portant are sunk costs in explaining 
ADJUSTMENT of your m agazine (newspaper)?

[Z] Totally unimportant

□  Of minor importance

□  Moderately important

□  Very important

□  Do not know/cannot answer

the FREQUENCY OF PRICE
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4.9. PRICING POINTS: It is sometimes believed that certain prices are 
psychological barriers that firms are reluctant to cross.

Do you accept that are prices that cannot be change because they are psychological 
barriers for buyers?

CD Yes

□  Sometimes

O no

□  Do not know/cannot answer

How im portant are these pricing points in explaining the FREQUENCY OF PRICE 
ADJUSTMENT of your magazine (newspaper)?

□  Totally unimportant

□  Of minor importance

□  Moderately important 

CD Very important

□  Do not know/cannot answer

4.10. JUDGING QUALITY BY PRICE: Finally, it has been suggested that a 
change in price is interpreted by consumers as a change in quality of the product sold.

How im portant is the belief that consumers may infer from price 
in the quality of the product has occurred, in the speed of price

□  Totally unimportant

change that a 
adjustment?

shift

□  Of minor importance

CD Moderately important

□  Very important

□  Do not know/cannot answer
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If you are a firm for which this explanation is at least moderately decisive,

How im portant is it that consum er judge  quality by  price in discouraging 
in price?

CH Totally unimportant

an increase

□  Of minor importance

□  Moderately important

□  Very important

□  Do not know/cannot answer

Part 3

This part consists of more specific questions about how some state variables are related 
with the pricing routines in foreign markets. From the observation of the data of prices 
of magazines in several countries, it could be inferred that these prices neither react 
completely nor inmediately to these variables fluctuations.

QUESTION 5. How important is the general level of inflation in each market in 
which the magazine (newspaper) is sold, in explaining the SIZE OF THE CHANGE 
in the price?

D  Totally unimportant

□  Of minor importance

CD M oderately important

□  Very important

□  Do not know/cannot answer
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QUESTION 6. How im portant is the general level of inflation in each m arket in 
which the magazine (newspaper) is sold, in explaining the FREQUENCY OF 
ADJUSTMENT in the price?

□  Totally unimportant

□  Of minor importance

□  Moderately important

□  Very important

□  Do not know/cannot answer

QUESTION 7. How im portant is an increase of the exchange rate in determ ining a 
PRICE DECREASE in a foreign market?

□  Totally unimportant

□  Of minor importance

□  Moderately important

□  Very important

□  Do not know/cannot answer

QUESTION 8. How im portant is a decrease of the exchange rate in determ ining a 
PRICE INCREASE in a foreign market?

CD Totally unimportant 

CD Of minor importance 

CD Moderately important 

O  Very important 

D  Do not know/cannot answer



Questionnaire on Newsstand Prices of Newspapers and Magazines. European University Institute. 14

QUESTION 9. How important is the level of the exchange rate volatility in 
determining a INCREASE IN THE FREQUENCY OF PRICE ADJUSTMENT in  a 
foreign market?

□  Totally unimportant

□  Of minor importance

□  Moderately important

□  Very important

□  Do not know /cannot answer

QUESTION 10. How important is the level of the exchange rate volatility in 
determining a PRICE INCREASE in a foreign market?

□  Totally unimportant

□  Of minor importance

□  Moderately important

□  Very important

□  Do not know /cannot answer

QUESTION 11. Give a valuation from 1 to 5 to the following variables that you m a y  
take into account when you decide your price in a foreign market. (You may give equal 
values to more than one variable)

CD Changes in the exchange rate

CD Changes in the general price level of the foreign country 

CD Changes in the general price level of your country

□  Shifts in sales in the foreign market

CD Changes in transportation and mailing costs 

CD Changes in competitors' prices in the foreign market

□  Changes in domestic inputs (wages, price of paper, etc...)

CD Changes in foreign inputs (wages, price of paper, etc...)

CD Changes in the domestic price of your magazine (newspaper) that act as a reference 

point for the rest of the prices.
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QUESTION 12. When you fix prices in foreign markets, do you tend to treat each 
market separately or independently?

D  Yes

□  Sometimes

Q  No - --------

□  Do not know / cannot answer

QUESTION 13. When you fix prices in foreign markets, do you tend to 
SYNCHRONIZE price adjustm ents each market to save cost of adjustment?

Cl Yes

□  Sometimes

□  n o

□  Do not know/cannot answer

QUESTION 14. Which of the following sentences reflects more accurately the pricing 
of magazines (newspapers)?

CH We prefer to adjust prices frequently for a small amount.

O  We prefer to change prices unfrequently and wait for a large and substantial 

adjustment in the price.

CD None of the sentences above are correct.

The questionnaire has finished. If you want to make any additional comment on your 
answers, use the blank lines below. Thank you very much.
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