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últimos dois anos. Agradeço aos professores e monitores que contribuı́ram para a minha
formação e, em especial, ao Prof. Pedro Garcia Duarte pelas conversas sobre HPE e os
rumos da macro, e ao Prof. Fabio Kanczuk por algumas preciosas contribuiçoes. Agradeço
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não citados, mais uma vez, agradeço toda a ajuda e compreensão. Sem muitos de vocês,
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Por fim, agradeço pelo apoio financeiro da CAPES e por toda a infraestrutura oferecida
pela FEA-USP.

vi

vii

“That which does not kill us, make us stronger”
Friedrich Nietzsche

viii

ix

RESUMO

Este trabalho investiga a relação entre inflação e dispersão de preços durante a experiência de hiperinflação vivida no Brasil. Estudamos micro dados de preços sob a perspectiva
da dispersão no nı́vel do vendedor, buscando evidências das consequências informacionais
de uma alta dispersão de preços. Ao invés de investigar qual arcabouço teórico melhor explica a variabilidade de preços relativos encontrada nos dados, focamos em uma
abordagem sobre a informação incorporada nos preços que vai do geral para o particular:
analisamos primeiramente a formação de preços de maneira agregada e depois sob o ponto
de vista do vendedor individualmente. No primeiro caso queremos responder à seguinte
pergunta: nı́veis maiores de inflação geram nı́veis maiores de dispersão de preços? No segundo caso, focamos nas caracterı́sticas das séries temporais de mais de 150 trajetórias de
preços reais tanto para o perı́odo de alta inflação quanto para o perı́odo pós-estabilização.
Fornecemos evidências empı́ricas adicionais da diminuição do caráter informacional dos
preços, resultante tanto de uma maior dispersão das distribuições de preços, quanto da
maior volatilidade na trajetória individual dos preços, relativamente aos preços dos concorrentes. Nossos resultados estendem trabalhos anteriores uma vez que consideramos um
ambiente de inflação mais alta e mais volátil, um horizonte de tempo maior e uma seleção
mais ampla de produtos.
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ABSTRACT

This study examines the relationship between inflation and price dispersion during the
hyperinflationary episode in Brazil. We look at micro data on price dynamics through the
perspective of dispersion at the store level, building on the informational consequences
of high price dispersion. Rather than focus on which theoretical framework best explains
the relative price variability seen on the data, we focus on a top-down approach to the
information embedded in prices: we analyze price setting behavior from the perspective
of economic segments as whole and from the perspective of each seller taken individually.
In the former case we seek to answer the following: do higher levels of inflation favor
higher price dispersion? In the latter, we focus on the time-series properties of each of
more than 150 real price trajectories in both high and low inflation periods. We provide
further empirical evidence of the loss of information embedded in prices, be it deriving
from greater overall dispersion or from a greater volatility in each seller’s price trajectory
relative to its peers’. Our findings extend previous results, accounting for a higher level
of inflation, a longer time span and a broader selection of items.
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1. Introduction
The relationship between inflation and price dispersion has long been subject to empirical investigation. With the escalating availability of micro data on prices, other themes
have gained importance such as price duration, size of price changes and other nominal
rigidities. In the last decade, various studies have explored these dimensions for different
countries, including Brazil. There are fewer though that encompass a hyperinflation. This
paper aims at adding to the latter literature considering the Brazilian episode and providing further empirical support to the theoretical framework linking inflation to welfare loss.

Just like most countries in Latin America, Brazil has undergone a “lost decade” in between
mid-eighties and mid-nineties. After having defaulted in 1983 and amid a very distinct
political moment (due to the return to a democratic political regime), Brazil underwent
one of the most troubled moments of its economic history1 . Monthly inflation reached
80% while annual inflation surpassed 6000% in 1990.

Despite providing an incredibly rich inflationary context in terms of research, these were
hard times for most people. Instantaneous loss of purchase power, immense investment
uncertainty, rise of inflation-proof activities, among other set of anecdotal evidences, are
only a few of the damages caused by skyrocketing inflation. The harms become less obvious for lower, but still elevated levels of inflation. As Ball and Romer (2003) puts it
“although inflation is viewed as a major economic problem, economists have yet to give a
clear account of why it is costly”2 .

1

A very brief description will be made in section 4. For a full discussion of this topic, see Giambiagi
et al (2005).
2
Krugman (1992) mentions that one of the dirty little secret of economics is that despite inflation’s
universal scourge fame, “most efforts to measure its costs come up with embarrassingly small numbers”.
Tommasi (1994) mentions the existence of only a folk theorem positing that relative price variability leads
to inefficiencies in resource allocation.
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Several papers3 on this matter have empirically investigated the link between inflation and
price dispersion and most of them find a positive relationship. We look at micro data on
price dynamics through the perspective of dispersion comapring different sellers and focusing on the informational aspect of prices and building on the informational consequences
of high price dispersion. Rather than focus on which theoretical framework best explains
the relative price variability seen on the data, we follow a top-down approach to the information embedded in prices: we first analyze price setting behavior from the perspective
of economic segments as whole, and then we analyze relative prices from the perspective
of sellers taken individually. Our results suggest that inflation destroys information necessary for an efficient resource allocation by making it difficult for the consumer to use
this information optimally.

We use micro data on consumer inflation from IPC-Fipe, a price index that covers the
São Paulo metropolitan region ranging from January 1989 until January 2000 comprehending more than 3.5 million price quotations. The unique combination of good/service
+ brand + store makes up an elementary product, the relevant unit of analysis in this
paper. Although only part of this dataset was considered, our sample remains highly
representative. Few other empirical studies have analyzed price setting behavior: (i) for
such a broad sample; (ii) for such a long period of time and; (iii) in such an inflationary
context, using the same approach.

We report two findings. We find a positive but non-linear relationship between inflation
and relative inflation variability, here defined as dispersion among sellers of the same
good. Different than previous studies, our database comprehends a considerably higher
overall inflation and confirms the unequivocal positive (though certainly not linear) impact of inflation when the latter is not too high. However, in most cases, we also find

3

Domberger (1987), Van Hoomissen (1988), Lach and Tsiddon (1992), Baharad and Eden (2004) and
Konieczny and Skrzypacz (2005) just to name a few. They will all be covered in section 3.
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evidence of a negative impact when inflation surpasses a monthly rate of 70-80%. This
synchronizing tendency in price adjustments possibly emerges as price setters start to fix
prices according to a given alternate index, favoring the thesis that price setting in Brazil,
during hyperinflation, despite being influenced by fiscal and monetary issues, had indeed
an indexation component.

We also assess the durability of price information. Taking five similar sellers of each
good/service, we analyze how their prices, relative to their peers’ average prices, behave
throughout the two very distinct macroeconomic moments of soaring and low inflation.
We found a striking difference in the time series properties of each price trajectory before
and after inflation stabilization: the predictability of current prices about future ones
highly increases as inflation stabilizes. The implications are that not only real price instability misleads consumers in choosing sellers in a repeated-purchase setting, but it also
potentially lowers the value of this information inducing consumers to hold smaller stocks
of information.

The remainder of this study develops as follows. The next section provides a brief discussion on the theoretical attempts to establish the various mechanisms through which
dispersion emerges. In the following, we present the most relevant emprirical findings
found in the literature. In section 4, both the dataset and the methodology are briefly
described, including our approach to the data. Section 5 presents data on price dispersion
during the Brazilian hyperinflationary episode, both from an aggregate and an individual
perspective, offering a brief comparison of our findings with previous studies. Before we
conclude, in section 6 we discuss the results and how they compare to existing theory.
The last section presents our conclusions.

8
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2. Price Dispersion in Macro Models
Generally speaking, price dispersion between homogeneous goods can be attributed to
either differing costs of producers or due to incomplete information held by agents. With
this in mind we can divide the well-established set of theories on inflation and dispersion
into: i) Incomplete information models - Van Hoomissen (1988), Benabou and Gertner
(1993) among others and; ii) Menu costs model - Sheshinski and Weiss (1977), Benabou
(1992), Gosolov and Lucas (2007), among others.4

In the first case, search costs and aggregate uncertainty play a role in generating persistent
price dispersion; in the latter, costly price adjustments lead to asynchronized price-setting
decisions and a consequent variance in price change across products or firms. Our aim is
to present some background on this matter, exposing different theories for analyzing the
results shown later on. These theories are not mutually exclusive and to validate or reject
them is not the scope of this study.

Stigler (1961) introduces a search-theoretic approach arguing that price dispersion among
homogeneous goods depends on the search effort made by consumers. As he writes: “Price
dispersion is a manifestation - and, indeed, it is the measure - of ignorance in the market”5 . Many models embraced this feature and built upon the fact that consumers incur
a positive cost when searching for the best price. The drawback was that dispersion often
disappeared when these searching strategies were implemented in a general equilibrium
setting such as in Diamond (1971).

Reinganun (1979) extends this approach and takes into account a strategic behavior on
4

Another subset of price dispersion theories include models with an information clearinghouse and
bounded rationality models of price dispersion. For a a full reference on this incipient literature, see
Baye, Morgan and Scholten (2006).
5
Stigler (1961), p. 214. His database included price dispersion among car dealers and anthracite coal
dealers.
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the part of monopolistic competitive firms. Given the existence of search costs, differing
marginal costs, and the monopolistic competition environment, firms will offer a nondegenrate distribution of prices in equilibrium. Buyers’ optimal reservation price will be
the one below which consumers maximize their expected utility, now including this search
cost. Baye, Morgan and Scholten (2006) show that the greater the consumer’s reservation
price, the greater the variance of those equilibrium prices, and that reservation prices
increases with the search cost. It follows then that dispersion increases with the cost
of search. Caglayan, Filiztekin and Rauh (2008) make considerations regarding market
structure. In a context with varying degrees of market power, they show that dispersion is
decreasing in the elasticity of demand when prices are not too low. Although these models
provide a rationale for the existece of equilibrium price dispersion, they only explain the
observed persistence of price dispersion in a static setting, with no implications on the
relation between inflation and dispersion.

The first link between inflation and price dispersion appears in Stigler and Kindahl (1970).
According to their view, the search process eliminates dispersion by reducing the ignorance
of buyers. But this happens only in a non-changing environment as price-level changes
resulting from supply or demand shocks will cause obsolescence of consumer’s price information, preventing the search process from eliminating price dispersion. Building on
Stigler (1961) and Deaton (1977), Van Hoomissen (1988) argues that if price dispersion
has an “ignorance” aspect, then inflation (and its disarranging consequences on prices)
should be accompanied by increased price dispersion. Another differing feature is that
the author considers a repeated purchase setting.

The author sketches an information investment model6 , characterized by a repeatpurchase search problem as an optimal investment decision. In essence, search not only
reduces the current purchase price, but also adds to the consumer’s stock of information,
6

The name is a suggestion found in Caglayan, Filiztekin and Rauh (2008)
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as it carries information on the parameters of the price distribution and how different sellers are ranked. This is useful information to be used in the future, but in an inflationary
period characterized by high relative price variability, this information might depreciate
very rapidly. In particular, an increase in anticipated inflation increases the depreciation
rate on information, inducing consumers to hold smaller information stocks, which should
increase current and future dispersion. Basically, consumers face an optimal search decision similar to a firm’s optimal investment decision, as there is an intertemporal aspect
to it.

Given the greater potential misperceptions caused by inflation, here, just like in Baye,
Morgan and Scholten (2006), dispersion also increases in the cost of search. Unexpected
inflation causes a one-time reduction in information stocks, which may increase dispersion
in current and future periods while such stocks are being replenished. The information
investment model also predicts that current dispersion should be positively related to
lagged dispersion, since the latter reflects consumers’ pre-search stock of information. An
interesting strategic interaction possible in this framework is that in inflationary periods,
sellers may take less informed consumers into account when choosing prices, potentially
increasing ”equilibrium” dispersion.

Signal extraction models are based on the notion of Lucas (1973). He shows that
in a stochastic inflation setting, producers might mistake aggregate price movements for
relative ones, leading to inefficient supply decisions. Benabou and Gertner (1993) extend
this signal-extraction feature to consumers in a model of sequential search with learning.
The informational problem faced by consumers comes from the fact that the buyer must
infer to what extent a high price observed in a particular seller is due to firm-specific
costs or to a general inflationary shock. If the consumer believes the latter is more likely,
then the expected benefit of search is lower, and less search induces greater dispersion in
equilibrium. One caveat (reinforced by Reinsdorf (1994)) is that when the search cost is
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sufficiently low, this increased noise may in fact lead consumers to become more informed,
intensifying competition and reducing price dispersion. But that remains as a theoretical
possibility7 , even in Benabou and Gertner (1993).

Overall, similar to Van Hoomissen’s information investment model, they formalize the
view that unexpected inflation (or unexpected deflation) may increase dispersion by reducing the expected benefit of search. As before, dispersion will also be increasing with
the cost of search. A similar argument can be made for producers instead of consumers.

Dispersion can emerge even in a complete information setting, when price adjustments
are not costless. This is the outcome in a simple theoretical model proposed by Sheshinski
and Weiss (1977) that considers the presence of costly price adjustments, also known in
the literature as menu costs models. In this framework8 , (S, s) price setting rules arise
as optimal strategies: firms set a nominal price equivalent to a real price S and until the
real price erodes to a lower bound given by s, the nominal price stays the same. Below
that level, the firm raises the nominal price so that the real price is back up to S.

Benabou (1988, 1992) extend the seminal contribution of Sheshinski and Weiss (1977)
to consider consumers who search sequentially for the lowest price. Because the timing
of price adjustments is asynchronized, the outcome is a variance of price change across
products or firms even if inflation is fully anticipated. The higher the rate of expected
inflation, the higher the variance of prices as the former increases the initial price (S)
and decreases the terminal price (s) in order to avoid increased menu costs, resulting in
increased dispersion. Danziger (1999), Gosolov and Lucas (2007), Alvarez et al (2011)
among others, have built on the original formulations to include these mode of price set7

This observation is clear in Caglayan et al (2008).
Overall, they consider a monopolistic firm producing a non-storable product whose demand depends
on its price relative to the price of rival commodities. Both the latter and the firm’s own costs of
production are expected to increase at a given (and known) rate and a fixed cost is associated with each
price change, so that prices are held constant for a given time interval.
8

13
ting in dynamic general equilibrium models, and despite aggregate inflation shocks, these
authors introduce a firm-specific productivity shock. Alvarez et al (2011) find that relative price dispersion should respond positively to inflation when the latter is high9 .

The discussion above implies that, though through different channels, inflation does play
a role in increasing dispersion of relative prices. In Van Hoomissen’s repeated purchase
model, inflation positively relates to dispersion by lowering the value of search. In signalextraction models, product specific (unexpected) inflation may lead to a misperception on
behalf of consumers that prices are high across all sellers, leading to an increase in price
dispersion, because of diminished search. Finally, increased (expected) inflation drives
firms into widening the band for which they keep prices stable spreading relative prices
throughout the economy. In the following section we will focus on reviewing the results
found on the empirical literature.

9

Choi (2010) manages to replicate US and Japanese data using a modified version of a Calvo-type
sticky price model, showing that the underlying relationship depends on the degree of price rigidity
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3. Empirical Literature on Price Micro Data
The escalating availability of micro data on prices in the last few years caused a surge in
the empirical literature focusing on duration and rigidity of prices. An excellent discussion
of the empirical evidence to date can be found in Klenow and Malin (2011), which provides an overview confronting the data with theoretical models. We offer a quick review
of important results of this literature.

In a seminal paper, Bils and Klenow (2004), using US CPI data from 1995 until 1997,
estimate that prices change with a higher frequency than previously thought. The median duration of prices vary between 4.3 e 5.5 months, a different figure than the one
obtained in different studies that considered only a small number of products. Nakamura
and Steinsson (2007) later argued that these results were sensible to the presence of temporary sales in the sample. The median duration of prices in US is estimated to be even
higher: in between 8 and 11 months when considering only non-sale price changes. The
authors also found that headline inflation is highly correlated with the frequency of price
increases, but poorly correlated with the magnitude of these increases. Similar studies
were carried out for the euro zone and the main finding is that prices take longer to change
there – price spells last for 4 or 5 quarters. A summary of these findings may be found in
Álvarez et al. (2006).

Gagnon (2009) uses a wider database concerning the Mexican CPI in between 1994 and
2004 to extend this literature to consider a higher inflation environment. Within this
period, Mexican inflation is characterized by high volatility, as annual figures ranged from
42% to less than 5%. His main finding was that the frequency of price changes reponds less
to overall inflation when the latter is low (less than 10-15%YoY), and much more when it
is higher (above 10-15%YoY). Alvarez et al. (2011) consider an even more extreme case,
as the author use Argentinian data in the beginning of 1990s, an environment similar
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to the one analyzed in this paper. Their focus is to illustrate some of the theoretical
predictions of models following Barro (1972), Sheshinski and Weiss (1977) and Golosov
and Lucas (2007). They find that the average frequency of price changes is approximately
unresponsive to inflation when the latter is below 20%. They also find that the crossindustry dispersion on the frequency of price changes diminishes as inflation increases.

For the Brazilian case, Gouvea (2007) and Barros et al (2012) use CPI data from the
IPC-FGV index starting from 1996 onwards. Overall, they find higher price flexibility
when compared to US studies as the median duration of prices ranges from 2 to 4 months
and they also find evidence of heterogeneity concerning price behavior in different sectors
of the economy, with services and labor intensive sectors showing greater rigidity. Barros
et al (2012) also focus on the impact of the volatile macroeconomic environment. They
find that price increases are less frequent after a period of exchange rate appreciation and
more frequent when inflation is higher or after a period of exchange rate depreciation.
Lopes (2008) uses a different dataset from Brazil (2000 to 2008) but gets to similar results
as those found by Gouvea (2007) and Barros et al (2012).

3.1 Price Dispersion
The empirical literature on price dispersion predates the literature mentioned above, having started early in the last century10 but lasting until today. It is fair to say that the
general conclusion of this literature is that relative price variability (henceforth RPV) is
positively related to inflation. Here we present some of the most fundamental emprirical
findings on price dispersion to date, highlighting the idiosyncrasies of each of them in
order to put our own study in perspective.

10

See Mills (1927).
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Several11 studies consider relative price variability across goods. In this category,
Parks (1978) is one of the pioneers. Using data for consumer goods in both Netherlands
and the United States, he finds that the amount of unanticipated inflation (measured as
the difference between the actual rate and a simple time-series predictor) is a more important determinant of relative price variability than the rate of inflation. Also, the variance
of relative price change is shown to be correlated with the rate of change in the price level.

Different than this kind of approach, we consider price dispersion among sellers of
the same good. Following this fashion, Domberger (1987) investigates the determinants
of intramarket price variability for 80 disaggregated commodity groups in UK from 1974
to 1984. The author finds that the dispersion around the industry average is positively
related to the average rate of change, depending on industry concentration. Reinsdorf
(1994), on the other hand, finds evidence that inflation and price dispersion may be negatively related. His database includes microdata on 65 foodstuffs’ prices in nine U.S. cities
during the Volcker disinflationary period. To our knowledge, this is the only study that
finds a negative impact of inflation on price dispersion for relatively low levels of inflation12 .

Another relevant aspect of our study is that we consider an environment of very high
inflation. The benchmark study in this case is Lach and Tsiddon (1992) (in which the
authors follow Park’s approach for price dispersion across sellers). The authors use Israeli
data to construct a measure of expected inflation and, using SUR regression, they find
that its effect on intramarket price variability is stronger than the effect of unexpected
inflation, the inverse result found by Parks. The authors also show that price changes are
not synchronized across firms, suggesting some staggering in the setting of prices. Baharad and Eden (2004) using more recent Israeli data find no evidence that price rigidity

11

Debelle and Lamont (1997), Dabús (2000), Caraballo et al. (2006), Caraballo and Dabús (2008),
among others.
12
Choi (2010) finds an approximately U-shaped relationship using US data in the Great Moderation.
His approach though is to look at dispersion across goods.
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as measured by the frequency of nominal price changes is related to price dispersion.

Based on Lach and Tsiddon’s approach, Konieczny and Skrzypacz (2005) study price setting behavior in Poland right after the transitions from a planned system to a market
economy. Their focus was to investigate whether this unusual economic environment gave
rise to pricing policies similar to others observed elsewhere. They found that the size and
frequency of price changes and RPV all correlate with the inflation rate.

One last distinct aspect of our study is that we consider some form of non-linearity in
the relation between inflation and RPV. Van Hoomissen (1988), using monthly data
for Israel (1971-1984), studies prices of the same good across different stores and finds
that relative price variability at the intra good level is increasing in inflation. Tommasi
(1993) replicates this approach to Argentina and explores the informational consequences
of high inflation by analyzing the time-series properties of real prices at the store level.
Both authors also find a negative and significant effect of squared inflation on price change
dispersion, suggesting the presence of some synchronizing forces in pricing at very high
inflation.

Tommasi (1996) studies the time-series properties of 10 products’ prices using data from
Buenos Aires supermarkets. His aim is to study the informational content of real prices
(relative to industry average) under different inflation regimes. He provides evidence that
suggests that the informational content of real prices diminishes with inflation, worsening resources allocation. Caglayan and Filiztekin (2003), using data on Turkish economy
and Alvarez et al (2011), using the same Argentinian database from the beginning of the
1990’s, also consider a nonlinear relationship and find opposing results. The former find
a positive and more significant impact of inflation on RPV for higher levels of inflation,
while the latter only finds a positive correlation for increased13 levels of inflation. Neither
13

Annualized inflation rate above 100%.
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of them finds any evidence of a negative impact of inflation on RPV.

Alongside with Alvarez et al (2011) this study’s sample stands out in at least one of the
following dimensions: i) a higher level of overall inflation; ii) a longer time span; iii) a
broader and more representative selection of items. Table 1 summarizes all the information about previous studies.

Table 1: Price Dispersion in Empirical Studies
Reference
Domberger (1987)
Van Hoomissen (1988)
Lach & Tsiddon (1992)
Tommasi (1993)
Reisdorf (1994)
Caglayan et al (2003)
Konieczny et al (2005)
Caglayan et al (2008)
Alvarez et al (2011)

Country

Period

UK
Israel
Israel
Argentina
US
Turkey
Poland
Turkey
Argentina

1974-84
1971-84
1978-84
1990
1980-82
1948-97
1990-96
1992-00
1989-97

Annual
Coverage
Inflation
4-16%
80 indust. goods
0-130%
13 goods (10 groc.)
60-130%
26 groceries
2300%
15 groceries
6-13%
65 groceries
0-80%
22 groceries
18-250%
52 goods (37 groc.)
Around 60% 58 goods (46 groc.)
0-3000%
506 goods

20
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4. A First Look at the Data
Brazil lived one of its darkest moments in economic history in the mid-80’s until the
mid-90’s. Between 1986 and 1994, prices rose more than 129,653,240,375% and a series
of unorthodox stabilization plans were then tried (Figure 1). The database comprehends
three unsuccessful economic plans (Plano Verão, Plano Collor I, Plano Collor II - , all
including a price freezing episode) and “Plano Real” which finally thrived in July 1994.
The troubled economic policy in this period contributed to make the Brazilian inflation
case extreme not only in terms of the overall level, but also in terms of volatility. The
crucial lesson Brazilians learned was that price freezes invariably led to often serious relative price imbalances (both at the intra and intermarket level), making the unfreezing
harder to be avoided.

Figure 1: Brazilian monthly inflation rate and the heterodox stabilization plans

Despite price freezing, these stabilization plans had other unorthodox characteristics, from
currency reforms until overall seizure of liquidity. The aim was to limit the impact of contracts with indexation clauses, the culprits of the soaring rate of inflation, in a thesis
known as Inertial Inflation (Arida and Resende (1984) and Lopes (1986)). This theory
claims that the existence of contracts with indexation clauses, when widespread in the
economy, makes inflation unresponsive to economic activity. In an indexed economy, the
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inflation trend is the lagged inflation, possibly worsened by supply or demand shocks.
As result, one crucial aspect of inflation dynamics is that these fluctuations, instead of
temporary, are incorporated into present inflation. So no matter the size of the effort to
bring down economic activity, inflation would remain perversely high, and for this reason
orthodox policies would be of little use.

Some drastic measures were taken during this period. Plano Collor I, for instance, promoted a drastic reduction in liquidity. All financial applications that surpassed US$1200
were blocked, to be refunded only 18 months later14 . Eventually, the plan did bring inflation down from 80 to 10% per month, but it also brought the economy to its knees, as
industrial production plummeted nearly 30% on a yearly basis on the month that followed.

After a series of ill-fated attempts no other relevant economic plan was tried until 1994.
Some lessons had finally been learned. By this time, it was clear that even if inflation
were indeed purely inertial (which was not the case), further initiatives to avoid a boom in
consumption were always needed after prices stabilized. Despite the controversial nature
of the price freezing measures, it also became evident that the repetition of such strategies
did not work given that agents learned how to circumvent the rules, making them useless
in practice. With this in mind, yearly inflation slowly rose to more than 2400% before
“Plano Real” was successfully implemented. In 1995, Brazil would go on to record the
lowest annual inflation figure since 1973.

4.1 The Dataset
The dataset studied in this paper consists of nearly 3.5 million price quotations from IPCFipe in the period of January 1989 until January 2000, when inflation had been stable
14

Giambiagi et al (2005)
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for nearly 5 years. The data is povided by Fundação Instituto de Pesquisas Econômicas
(Fipe) and its CPI is one of the most traditional price indexes in Brazil. It dates back to
January 1939 and despite being restricted to the São Paulo Metropolitan Area, both the
goods basket and the weighting structure are similar to the IPCA (Índice de Preços ao
Consumidor Amplo), a nation wide consumer price index considered as reference for the
inflation targeting system pursued by the Brazilian Central Bank15 (BCB). Because it is
collected in the most relevant economic region of the country, IPC-Fipe has consistently
mimicked the consumer price level estimates at the national level. Figure 2 shows the
monthly variation of both indexes in the nearly 10 year-span considered in this paper.

Figure 2: Inflation rate (Month-on-Month), as measured by IPC-Fipe and IPCA

The dataset16 comprises price information on nearly 300 products (less than the whole
CPI) but not all price quotations were considered. In Brazil, some of the goods/services
considered in consumer price indexes (nearly 27% of the total weight in the index in this
period) have their prices set by government controlled agencies, instead of being market
15

The IPCA was first released in 1980, but only in 1999 it became the reference inflation index for the
BCB.
16
With very few exceptions, prices were surveyed only once a month and always on the same week (1st,
2nd, 3rd or 4th of each month). So, even though we have weekly observations, we can only compare each
price quote to its previous month equivalent. To make the analysis comparable across time and across
goods, we restricted ourselves to items that were surveyed only once a month.
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determined. Hence, the behavior of these goods/services’ prices is not the aim of this
paper.

We also eliminated items with many missing observations, mainly the ones which were
discontinued due to changes in the composition of the index. Eventually, we end up with
256 goods/services divided in 3 categories: foodstuffs, services and industrialized goods.
Despite caring about outliers, one important aspect that we had to take into account was
the currency reforms: Brazil had 5 different currencies between 1989 and 1995.

4.2 Definitions and Econometric Approach
In the dataset, a price quotation is fully identified by the following dimensions: good/service,
brand, store17 and period of quotation. The first two refer as to which, the following as
to where and the last one as to when. The unique combination of good/service + brand
+ store makes up an elementary product, the relevant unit of analysis in this paper. For
example, a pack of sugar from brand Y1 bought in supermarket X1 is a different elementary product than the same sugar brand bought in supermarket X2 and different than
sugar brand Y2 bought in the same supermarket.

One major challenge encountered is that if there has been any change in the elementary
products that make up the survey (be it because of the extinction of a brand, a store, or
even because there has been a change in the composition of goods/services in the index18 ),
this will inevitably lead to censored (and often small) samples (price trajectories). Another challenge is the fact that an elementary product may not be surveyed every month,
17

The dataset also differs the store type in which the good was surveyed (supermarket or a convenience
store, for example). There are reasons to believe that each of these venues follow a different dynamics
when it comes to price setting behavior and for this reason we consider only one type of store for each
good (mostly supermarkets).
18
From 1989 until 2000 the goods and services that compose the index have changed twice (1994 and
1995).
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creating a non-negligible quantity of missing values in each price trajectory. Finally, there
are no references or tags to prices that were on sale.

The approach19 to the data consists of analyzing price change dispersion across sellers of a
given brand, each month at a time. Considering the previous example, it is best described
by the following question: what is the standard deviation of price changes of a pack of
sugar from brand Y1 across all supermarkets on a given month? Basically, we are looking
at:

s
Vit =

1 X
(πijt − πit )2
nit j

where nit is the number of stores sampled for good i in month t; πijt =

(4.1)
Pijt −Pijt−1
Pijt−1

is the

rate of change between the price charged for good i by store j in periods t and t − 1; and
P
πit = n1it j πijt is the average inflation rate in market I in period t. Vi and πi are then
constructed for each good encompassing the monthly variability and inflation20 measures.
We have also considered the coefficient of variation as an alternative measure of dispersion
and found similar results. For a comparison of these results, check the appendix.

Our aim is to isolate specific goods so that heterogeneity issues (sectorial and temporal)
are dealt with in this approach. But if the objective is calculating the duration of a price
(indirectly, by the frequency of price changes) one may be underestimating the true duration21 . Given that the aim of this paper is to study price behavior in an inflationary
context, price duration is not our main concern here. One would eventually find out that
the price spell is as long as the frequency of the price survey (1 month), given that prices
change at least once in between a month.
19

Here we follow Lopes (2008) which studies nominal rigidities for the same database from 2000 until
2007. The author cites four different approaches for calculating similar statistics in price micro data.
20
By monthly inflation we mean inflation accumulated in the last 4 weeks. A more accurate term,
instead of monthly or weekly, would be 4-week inflation.
21
Duration = (1/Frequency), but E(1/F)>(1/E(F)).
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In order to calculate dispersion, we have further restricted the dataset to consider only
goods/services which had a minimal22 number of sellers each period. Prior to 1994, the
portion of the dataset that fits this rule consists mostly of foodstuffs, cleaning supplies,
personal expenses and healthcare goods. So, we have considered the most relevant items
from these categories and included others (which weighed less in the index) to make our
sample still representative of the consumption basket. We contemplate more than 1.5
million observations embracing 46 items, which account for more than 25% of the total
index. Table 2 shows how these items are distributed among 10 subcategories (meats,
groceries, food services, repairing services, healthcare services, healthcare goods, cleaning supplies, personal expenses, apparel and stationery). All relevant studies concerning
price dispersion so far have considered a very restrict set of items (mostly foodstuffs), not
aggregate measures23 . The weights refer to the household expenditure survey of 1991-92,
which was the basis for the weighting system prevalent from 1994 until 2000.

One of the questions we seek to answer in this paper is: do higher levels of inflation lead to
higher price dispersion? As we are dealing with different goods/services, it is prudent to
take into account these heterogeneities. For this reason, instead of restricting ourselves to
ordinary least squares regressions, we expand the investigation into panel data analysis.
Panel data sets are better described by cross sections followed through time and, by doing
so, we are able to consider heterogeneities across units (each item within one of the 10
groups). The advantage over cross section analysis is that it takes into account possible
differences across individuals within the same structure. Caglayan and Filiztekin (2003)
and Caglayan et al (2008) also use a panel data approach within this context.

22

More than 20
Because the variance of a sum is the sum of variances only in the case of independent variables, to
calculate an aggregate measure of price dispersion means to calculate the covariances of each and every
pair of all goods considered in our database for every single period.
23
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Table 2: All 46 items considered in this study
Good/Service

SubWeight in
category
the Index
Topside
meats
1.04%
Rib eye
meats
0.81%
Sparerib
meats
0.97%
Chicken
meats
1.64%
Bread
groceries
1.53%
Sugar
groceries
0.76%
Coffee (powder)
groceries
0.65%
Butter
groceries
0.29%
Potato
groceries
0.41%
Eggs
groceries
0.58%
Multicourse meal
food serv.
2.56%
Main course
food serv.
2.56%
Sandwich (# 1)
food serv.
0.78%
Sandwich (# 2)
food serv.
0.78%
Soap Powder
clean sup.
0.48%
Softener
clean sup.
0.09%
Detergent
clean sup.
0.14%
Appliances Repair repair serv.
0.91%
Car Repair (# 1) repair serv.
1.18%
Car Repair (# 2) repair serv.
1.18%
Radiator
repair serv.
1.18%
Spark Plug
repair serv.
1.18%
Car wash
repair serv.
0.05%

Good/Service
Beer
Soda
Toy
Soap
Toilet Paper
Toothpaste
Deodorant
Tampons
Shampoo
Conditioner
Dentisty
Doctor
Shirt
Male Pants
Shoes
Tennis
Dress
Female Pants
Sweater
Skirt
Notebook
Pen
Pencil

SubWeight in
category
the Index
pers.exp.
0.98%
pers.exp.
0.95%
pers.exp.
0.52%
health.goods
0.26%
health.goods
0.29%
health.goods
0.15%
health.goods
0.12%
health.goods
0.16%
health.goods
0.19%
health.goods
0.09%
health.serv.
0.85%
health.serv.
1.03%
apparel
0.55%
apparel
0.74%
apparel
0.75%
apparel
0.84%
apparel
0.65%
apparel
0.61%
apparel
0.42%
apparel
0.23%
stationery
0.28%
stationery
0.08%
stationery
0.06%

An alternative approach for prices set in distinct backgrounds is to use Seemingly Unrelated Regressions. Within this framework, we estimate an equation for each item in the
group, but all equations are estimated simultaneously so as to avoid wasting any information in the covariance matrix. The efficiency gain will be higher as correlation between
equations increases. Unlike the panel data approach, SUR allows for each item to respond
differently to inflation while still retaining information from the fact that the behavior of
all prices is somehow related. As a result there will be one different coefficient for each
equation, highlighting the difference between groups. Domberger (1978), Van Hoomissen
(1988), Lach and Tsiddon (1992) and Tommasi (1993) used SUR in their studies.
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5. Price Dispersion in a Hyperinflationary Scenario
In this section we present our main findings concerning the informational content of prices
in the Brazilian hyperinflationary experience. Apart from those, we start with a few numbers on the general profile of prices within this context: the frequency of price changes,
which gives us a measure of an implicit duration, number of price increases and decreases
and the average size of those changes. Next, our aim is to show how inflation affects price
dispersion using different specifications and different estimation techniques. Finally we
present the results for an investigation on the real price trajectories.

5.1 Preliminary Results: Some Descriptive Statistics
Although the aim of this paper is to study price behavior in an inflationary context,
before we do so, a few other results are put forth in this section. Our aim is to shed
some light on the nominal rigidities in the period we are considering, by presenting price
duration (as calculated by the inverse of price change frequency), share of price increases
and decreases, and average size of price changes. All these figures were found following
the approach described in section 4.2. Table 3 sums up these findings.

In 1992 and 1993 when there were no price freezing episodes, average implicit duration
dropped to close to 1 month and both the share of price increases and the size of price
changes raised. On the contrary, in the three previous years when these episodes occurred,
price duration spiked and the average size of price changes reduced. This is evident in the
temporal representation of price duration in figure 3. After price stabilization in the midst
of 1994, price duration converges to a number close to 4 months, a figure also found in
Gouvea (2007) and Lopes (2008). The rise in the share of price increases relative to price
decreases in 1999, after a sharp depreciation of the exchange rate, confirms the results
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Table 3: Some descriptive statistics for monthly figures

Year

Inflation
Rate

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
89-94
95-99

1637%
1639%
459%
1129%
2491%
941%
23.2%
10.0%
4.8%
-1.8%
8.6%
1383%
9.0%

Implicit
Duration
(Months)
2.2
1.6
2.0
1.2
1.1
1.8
3.2
3.7
4.3
5.4
4.6
1.6
4.3

% of price
Average
increases relative
Price
to price decreases Change
90.1%
28.05%
84.6%
28.43%
87.3%
15.98%
94.1%
24.27%
95.9%
32.13%
83.5%
25.10%
58.6%
1.33%
57.8%
0.46%
53.8%
0.10%
44.9%
-0.08%
53.2%
0.77%
89.2%
25.7%
53.6%
0.5%

found by Barros et al (2012).

Figure 3: Aggregate implicit duration of prices calculated by the frequency of price changes
and inflation

We also find evidence of heterogeneity across goods. Be it frequency of price change, size
of price change, rigidities, or even dispersion (which will be tackled on the next subsection), there are considerable differences when analyzing different sectors of the economy.
Services present higher duration (average of 1.9 months in the inflationary period and
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6.5 afterwards) and higher price increases relative to decreases (92.2% and 69.6% respectively).

For visual purposes, in figure 4 we also present the evolution of an imperfect measure of
aggregate dispersion, calculated by the weighted average of the individual items available
in our database (an approach followed by Alvarez et al 2011). The correlation between
the latter and IPC-Fipe headline inflation is close to 0.88, which indeed suggests a positive
and strong relationship. In the next section, we will further investigate this correspondence.

Figure 4: A visual inspection of the relation between Inflation and Price Dispersion

5.2 Inflation and Price (change) Dispersion
Before we start, it is worth mentioning one aspect of the data we consider in this subsection. Due to a limitation of our dataset, as mentioned in section 4.2 we consider price
change dispersion instead of simply level dispersion24 . Our database does not contain the
exact day in which a good/service was surveyed, just the period of quotation. In this
24

A more accurate term in this case would be relative inflation variability (RIV). The literature though
uses these terms interchangeably.
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case, if one considers a set of prices as if they were surveyed in the same point in time
(when in fact we only know that they were surveyed in the same week), one will certainly
overestimate the true dispersion, especially in such a high inflation context when inflation
reached 2% per day.

This approach has the advantage of being comparable to the other studies done in high
inflation countries: the Israeli case studied by Van Hoomissen (1988) and Lach and Tsiddon (1992); the Polish case investigated by Konieczny and Skrzypacz (2005); and the
Argentinian case studied by Tommasi (1993). In these cases, the synchronization of price
changes is also under analysis.

Following the empirical investigation so far, our analysis is based on SUR and Panel Data
approaches. Since we are not estimating a structural model, these regressions should be
interpreted as a summary of correlations or reduced-form associations. In both cases we
consider the different pooling of items according to the 10 group division shown in Table
2. We estimate sets of regression with Vit (price change dispersion of the good i in month
t, as defined by 4.1) as the dependent variable and a constant αi and the in-sample rate
of inflation πit as independent variables:
SUR specification
Vit = αi + βi πit + εit

(5.2)

Vit = α + βπit + ci + εit

(5.3)

FE specification

where i indexes each good within a group.

Results of this approach are shown in Table 4. For the SUR results, we present the average
value of each item’s coefficients. In this case, the values in parentheses are the percentage
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of items that presented significant coefficients with confidence level below 10%. For FE
Regressions, we show the t-statistics in parentheses.

The coefficient of inflation is positive and highly significant for all 10 groups, reiterating
most of the previous findings of the literature. The same applies to the case of fixed
effects regression. Here again, in all cases both the constant and the inflation coefficient
are highly significant. The fact that we find coherent results in both regressions confirms
the strong correlation we are seeking to detect.

Table 4: Fixed Effects and SUR results
Group

Fixed Effects
αi
πit

Foodstuffs
Meats

7.6***

Groceries

9.8***

(67.0)
(72.3)

Services
Food Services

7.1***

Reparing Services

9.6***

(50.8)

Healthcare Services

0.111***

7.2

0.128

(100%)

(100%)

10.7

0.140

(100%)

(100%)

7.1

0.311

(100%)

(100%)

10.2

0.328

(100%)

(100%)

0.314*** 2074
(52.3)

0.338*** 3022
0.411***

(27.2)

(31.4)

0.214***

(55.8)

(37.0)

Personal Expenses

14.0***

0.153***

(44.8)

(15.3)

Healthcare Goods

9.9***

0.312***

Apparel

21.1***

Stationery

2042

(28.4)

9.0***

(63.3)

αi

(25.7)

(46.2)

Industrialized Goods
Cleaning Supplies
8.2***

N

0.139*** 2770

(52.3)

927

1543
1151
3151

(50.7)

0.099*** 1834

(62.1)

(9.8)

14.7***

0.247***

(34.3)

(20.1)

SUR
πit

700

8.9

0.415

(100%)

(100%)

8.3

0.210

(100%)

(100%)

14.7

0.138

(100%)

(100%)

10.6

0.317

(100%)

(100%)

20.8

0.110

(100%)

(100%)

14.5

0.253

(100%)

(100%)

N
505
322

518
440
463

512
363
300
213
232

Note: For the SUR results, we present the average value of each item’s coefficients. In this
case, the values in parentheses are the percentage of items that presented significant
coefficients with confidence level below 10%. For FE Regressions, we show the t-statistics in
parentheses. As usual, *** means p<1%, ** p<5% and * p<10%.
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It is interesting to notice that there exists heterogeneity among groups. Depending on
which of the models presented in section 2 one is basing his assumptions, the interpretation for this fact may be different. Considering the imperfect information approach (information investment model and signal extraction model), by reducing the value of search,
inflation increases price dispersion relatively more for goods characterized by higher search
intensity. Presumably, these are goods which are either bought in a higher frequency or
goods which take a larger share in the consumer’s budget.

This would account for the high coefficient found in food services (which include the highest individual weight of the items we are considering) and healthcare goods (items bought
with higher frequency than most of other items). But it does not account for the relatively
low coefficient of foodstuffs, bought with a frequency higher than any other item and with
an important share of consumer’s budget. The low value of the constant in the case of
foodstuffs, cleaning supplies, and healthcare goods is explained by the relatively higher
homogeneity featured by these goods when compared to apparel, personal expenses and
stationery items.

According to menu costs models, because sellers expand the band for which they keep
nominal prices unchanged, price dispersion response to increased inflation is supposedly
higher for goods/service characterized by higher menu costs. This could be responsible
for the the higher coefficients found in the case of services. A puzzling aspect of services
prices, though, is that they present the relatively lower values for the constant when compared to industrialized goods.

Motivated by the unique inflation environment under analysis altogether with the findings
of Van Hoomissen (1988) and Tommasi (1993), we investigate whether the hyperinflationary environment could have led to a late decrease in price change dispersion. The
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appropriate specification in this case is the inclusion of a quadratic inflation term, πit2 , as
another regressor in (5.2) and (5.3):
SUR specification
Vit = αi + βi πit + εit

(5.4)

Vit = α + βπit + ci + εit

(5.5)

FE specification

where i indexes each good within a group.

Results of this approach are shown in Table 5. Once again, for the SUR results, we present
the average value of each item’s coefficients with the values in parentheses representing the
percentage of items with significant coefficients below 10%. For FE Regressions, we show
the t-statistics in parentheses. The results for the same regressions using the coefficient
of variation can be found in the appendix. The coefficient of variation has the advantage
of being dimensionless enabling us to compare datasets with widely different means. The
overall results are maintained, though with a little less significance.

The overall magnitude of the constants and level-inflation coefficients are similar to the
previous regression. The novel feature this time is the high significance of the squared
inflation coefficient. This negative and significant impact of inflation on price change
dispersion is in line with previous studies, but with a much higher significance, certainly
as a consequence that the context at which we assess this hypothesis is of much higher
inflation than the others. All regressions have the purpose of acting like further tests to
help assess the validity of this finding and the fact that those results are maintained in
all different specifications tell us something about the robustness of these results.

It is clear that this non-linearity does not affect all groups of prices: with few exceptions
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Table 5: Fixed Effects and SUR results using squared inflation as another regressor

Group
Foodstuffs
Meats
Groceries

αi
7.3***

0.176***

(63.0)

(19.3)

9.6***
(69.2)

Services
Food Services

6.0***
(43.3)

Reparing Serv.

8.4***

Health. Serv.

6.8***

(46.5)
(20.4)

Industrialized Goods
Cleaning Supp. 7.2***
(52.5)

Pers. Expenses

9.2***
(59.2)

Apparel

19.9***

Stationery

12.3***

(49.9)
(22.5)

N

-0.0009*** 2042
(8.0)

0.246*** -0.0016*** 2770
(25.7)

(12.9)

0.535*** -0.0039***
(43.5)
(39.5)

(17.3)

927

(15.1)

0.409*** -0.0029***
(37.5)

3022

(19.0)

0.810*** -0.0071***
(27.8)

2074

(19.9)

0.589*** -0.0042***

12.6*** 0.358***
(39.0)

Health. Goods

Fixed Effects
2
πit
πit

1543

(20.4)

-0.0028***

1151

(11.2)

0.506*** -0.0032*** 3151
(41.1)

(18.0)

0.213*** -0.0017*** 1834
(9.0)

(-5.3)

0.436*** -0.0023***
(14.3)

(6.7)

700

αi

SUR
2
πit
πit

7.2

0.177

-0.0010

(100%)

(100%)

(75%)

9.8

0.301

-0.0025

(100%)

(100%)

(100%)

5.7

0.559

-0.0039

(100%)

(100%)

(100%)

8.9

0.588

-0.0045

(100%)

(100%)

(100%)

6.7

0.807

-0.0072

(100%)

(100%)

(100%)

7.3

0.403

-0.0028

(100%)

(100%)

(100%)

13.1

0.362

-0.0030

(100%)

(100%)

(100%)

9.4

0.538

-0.0048

(100%)

(100%)

(85%)

19.4

0.244

-0.0020

(100%)

(100%)

(63%)

11.3

0.504

-0.0031

(100%)

(100%)

(100%)

N
505
322

518
440
463

512
363
300
213
232

Note: For the SUR results, we present the average value of each item’s coefficients. In this
case, the values in parentheses are the percentage of items that presented significant
coefficients with confidence level below 10%. For FE Regressions, we show the t-statistics in
parentheses. *** means p<1%, ** p<5% and * p<10%.

(mostly in the apparel group and healthcare goods), squared inflation coefficient is negative and significant in all cases. This coefficient is higher when the impact of the level
inflation is higher so that the slopes, given by βi +2γi πit , remain relatively unchanged when
compared to the previous regression, maintaining our previous temptative interpretations.

These results suggest that from a certain point on, higher inflation means lower dispersion.
One interesting extension is to investigate for which level inflation starts to negatively
impact price dispersion. Basically we are looking for the marginal effect of inflation:
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∂Vit
= βi + 2γi πit
∂πit

(5.6)

The inflation threshold (πit∗ ) consistent with this idea will be the πit that makes (5.4)
equals zero, given by:

πit∗ = −

βi
2γi

(5.7)

Table 6 summarizes the level of inflation for which each group starts to present lower
dispersion25 . In the case of the SUR framework this level was obtained averaging the
results for each item.

Table 6: Inflation Threshold (πit∗ ) for all groups
πit∗
Meats
Groceries
Foodstuffs
Food Services
Reparing Services
Healthcare Services
Services
Cleaning Supplies
Personal Expenses
Healthcare Goods
Apparel
Stationery
Industrialized Goods

FE
CI(95%)

97.3 [81.8 112.9]
78.8 [71.4 86.2]
83.3 [76.7 89.9]
67.7 [63.5 71.8]
70.2 [65.7 74.6]
56.5 [52.4 60.6]
66.9 [64.4 69.4]
70.6 [66.6 74.5]
62.0 [56.3 67.6]
77.2 [72.2 83.3]
64.2 [51.6 76.8]
92.4 [76.8 108.1]
70.9 [67.9 74.0]

πit∗

SUR
CI(95%)

101.7 [64.5 139.0]
72.6
[49.2
96.1]
87.1 [56.9 117.5]
69.9
[62.1
77.8]
67.7
[53.2
82.1]
57.4
[51.3
63.5]
65.0 [55.5
74.5]
71.3
[64.4
78.2]
60.1
[52.6
67.6]
61.9
[49.6
74.2]
53.8
[31.9
75.7]
86.1
[64.0 108.2]
66.6 [52.5
80.8]

In-sample
max. π
175.3
168.4
175.3
126.2
183.3
96.0
183.3
136.2
158.5
175.5
142.1
121.1
175.5

The last collumn of table 6 shows that the supposedly inflation thresholds were indeed
reached during the hyperinflation, suggesting that relative price dispersion declined in this
period. But we must remind ourselves that such levels of elevated inflation did not last
long. Soon a price freeze or some other form of government intervention was put forth
bringing inflation (and price dispersion) to a halt, leaving us with very few observations
25

Because this inflation threshold comes from a non-linear combination of the regression parameters,
we need to use the delta method to compute the respective confidence intervals.
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for those immense levels of inflation. This may mean that the framework adopted so far
may not be the most suitable one for answering our key question. Putting it differently,
these results could be a byproduct of imposing a quadratic structure on a dataset with
very few extreme values, leaving us with inaccurate estimates.

As a robustness test we turn to nonparametric estimation to help us assess the validity of
some results. The objective is to find the impact of inflation on price change dispersion
with minimal assumptions about the functional form, letting the data speak for itself.
This relationship is estimated as a locally weighted average, using a kernel as a weighting
function (Nadaraya-Watson Estimator).

In an attempt to avoid the problem of few observations for the highest levels of inflation,
we disconsider the extreme values. We consider levels of inflation above the 5th and below
the 95th percentiles. By running the regressions on the 90% most central values of each
sample, we reduce the chances of a result potentially influenced by very few observations.

A local constant estimator is run on each of the 46 set of observations. Following Li and
Racine (2007), we choose higher order kernel functions (Epanechnikov and Gaussian) so as
to reduce bias. Although the former has better asymptotic properties, the latter promoted
a smoother fit to our data. In Figure 5 we show the results (using the Gaussian kernel
and 100 grid points) for the 4 items with greater weight in the index. Check the appendix
for the other items’ results, altogether with the estimation using the Epanechnikov kernel
function.

Despite few exceptions (not surprisingly the very same cases that presented a non-significant
squared inflation coefficient on the previous parametric regressions) we recognize some sort
of concave picture of inflation over price change dispersion. In some cases, this level is
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Figure 5: Non-parametric estimation of a few items of our sample

1 Multicourse Meal

2 Soda

3 Bread

4 Car repair

as “low” as 40-50% of month-on-month inflation. In most cases, though, the monthly
inflation threshold level indeed seems to be around 70-80%, once again in line with the
parametric estimation results.

On the overall, the results found in this subsection are in line with the literature confirming the notion that inflation does increase price dispersion. One curious aspect is that this
behavior does not last indefinitely. When inflation is still low its impact on price dispersion is positive, but as it picks up, this impact turns out to be negative, as also found by
Van Hoomissen (1988) and Tommasi (1993). A discussion and a possible interpretation
of this result is made in section 6.

Insofar, we have provided evidence that in an inflationary environment prices do not rise
in tandem. From an aggregate26 point of view, we have shown that higher inflation causes
larger fluctuation in firms’ relative prices as price changes are more dispersed. From a
sector-aggregate point of view, higher dispersion widens the distribution of relative prices
26

By aggregate (or sector-aggregate), we mean considering all sellers of a given good or of the same
group of goods.
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making the search activity potentially more costly to consumers.

5.3 Real Price Trajectories
As Ball and Romer (2003) argue, prices have both a role of guiding allocations and providing information. In this sense, in a normal economic environment, prices are not only
indicators of characteristics of the good but also of the seller. In other words, in a repeated
purchase setting, today’s prices provide us information about future prices from the same
supplier.

In this subsection we will tackle the informational consequences of high inflation from the
point of view of individual sellers. Our aim is to test the assertion that the informativeness of current prices about future ones is diminished by inflation. As argued by Tommasi
(1996), this inquiry is important because poorer forecastability of real prices does not follow directly from our previous finding that inflation is associated with increased RPV in
Brazil. It may well be the case that half of the sellers increase prices by x% in odd periods
and the other half increase their prices by the same amount in even periods. This will lead
to RPV of x2 % in every period, but if all consumers know each seller’s pricing strategy,
prices observed today will fully informative about tomorrow’s. Alternatively, consider a
case in which every seller tosses a coin to decide wheteher or not to increase prices by
x
%.
2

Eventually, this will lead to lower RPV ( x4 %) but also lower predictability of future

prices.

Just like subsection 5.2, we focus only on a narrower set of items. The aim here is to
compare the forecastability of real prices in different inflation environments. Because of a
discontinuity in the items that compose both the apparel and stationery groups, we have
to disregard these items’ series. This leaves us with the 8 remaining groups accounting for
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35 items and more than 150 real price trajectories in both high and low inflation periods.

The analysis consists of assessing the durability of price information through the forecast
performance in the two very distinct inflation environments: the one prior to July 1994
and the one afterwards, ending in January 2000. As we try to distinct high and low-priced
sellers, we look at each seller’s price deviation from the mean in real terms (Zijt ), given
by:

Zijt =

Pijt − Pit
Pit

(5.8)

where Pijt is the price of good i in store j and Pit is the average price over the outlets selling
good i. In Figure 6, we show an example of how it is possible to evaluate the behavior of a
given seller in each of the two periods. Our aim in this sub section will be to test whether
this difference can be detected for the representative items we have been considering so far.

Figure 6: An Illustrative Example of Opposing Real Price Trajectories

As a simple forecast rule, we follow the literature on consumer research (Winer, 1986)
which generally assumes (with reasonable empirical success) that consumers extrapolate
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the past observed price, adjusting for a trend. This suggested describing real price behavior by a simple AR(1) process27 :

Zijt = ρijt Zijt−1 + ijt

(5.9)

where Zijt is the real price charged for the good i, by seller j in period t. One alternative
would be to consider the presence of nominal price rigidities that gives rise to (S, s) pricing
policies. In this case, stores follow a particular pricing rule, and consumers may be aware
of that and form their expectations accordingly. Tommasi (1996) tests these alternatives
and show that a simple AR(1) performs best on average.

But it also may be the case that a smaller autocorrelation coefficient not necessarily means
lesser information embedded in the prices. Taking the case shown in the graph above as
an example, the autocorrelation coefficient may become not even significant despite the
stabilization of the price trajectory. In the case of seller #1, for example, instead of a
higher autocorrelation coefficient the regression can point to an increasing significance in
the coefficient of a constant close to −0.2 meaning that agents now know, almost sure,
that this good sold in this specific seller is always below the average. In other words
there will be full information in spite of a non-significant ρ. This suggests looking at the
forecast error from our forecast rule. We will consider the root mean square forecast error
(rmse):

s
rmseij =

P

2
d
−Z
ijt )
T −K

j (Zijt

(5.10)

d
where K stands for degrees of freedom and Z
ijt = ρijt Zijt−1 . It is interesting to look at the
difference between: i) the autocorrelation coefficient and; ii) the forecast error, between
these two periods. The average value of ρ and rmse are reported in table 7. For each item
27

We believe that in such a crazy and uncertain economic environment, assuming that the agents’
expectations become increasingly adaptive seems plausible)
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of every group we have considered, on average, 5 different sellers chosen as the ones with
the lowest number of missing values on the full trajectory until January 2000, resulting in
more than 150 price trajectories. In each group we considered autocorrelation and rmse
for both high and low inflation periods. We also computed the average change in these
two variables for each seller and then for each item.
Table 7: Previous items’ time-series properties by subcategories
Group

High π

Low π

Average
Ratio

1.Meats (4 items)
ρ
0.26
0.56
2.35
rmse
0.06
0.06
0.98
2. Groceries (6 items)
ρ
0.35
0.42
1.82
rmse
0.09
0.06
0.71
3.Food Services (4 items)
ρ
0.48
0.73
1.78
0.12
0.05
0.46
rmse
4. Cleaning Supplies(3 items)
ρ
0.26
0.55
2.18
rmse
0.10
0.07
0.67

Group

High π

Low π

Average
Ratio
5.Repairing Services (6 items)
ρ
0.62
0.64
1.14
rmse
0.19
0.08
0.46
6. Personal Expenses (3 items)
ρ
0.33
0.45
2.31
rmse
0.17
0.11
0.57
7.Healthcare Goods (7 items)
ρ
0.20
0.50
2.99
rmse
0.13
0.07
0.55
8.Healthcare Services (2 items)
ρ
0.65
0.73
1.16
rmse
0.17
0.07
0.44

In all cases, the average result for the group is both a higher autocorrelation coefficient
and better forecast performance as measured by lower rmse. This can be seen either the
comparison of the average variables or by the analysis of the expected ratio of change.
The improvement may be of the order of three times higher in the former and more than
two times in the latter.

One curious aspect is that the forecast performance of services prices is just as bad as
food and industrialized items’ prices. Because there is less homogeneity between sellers
of services than between sellers of similar goods, one would expect that prices of services
would be better indicators of tomorrow’s prices. This is not true as rmse reported for
all services is higher in the high inflation period (0,16 while other items reported 0,11 on
average). As inflation stabilized though, the predictability in the three groups of services
rose more (lower rmse average ratio) than the other items, confirming our previous con-
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jecture. Different than one might imagine, in an abnormal inflaiton environment, prices
of services are as volatile as the others.
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6. Discussion and Implications
Adding to previous empirical analyses, we have shown that higher inflation leads to higher
price dispersion both from a sector-aggregate and an individual seller point of view. Like
most of the empirical studies on this matter, we provide evidence of an overall (non-linear)
positive impact of inflation on price dispersion, considering the Brazilian hyperinflation
episode. The exceptional case of a negative impact, suggested by Reinsdorf (1994) based
on Benabou and Gertner (1993), could have theoretical ground only in a low inflation
environment, certaily not the case considered in this study.

This result seems to capture the idea that inflation degrades the informational content of
prices from a sector-aggregate point of view. The rise in standard deviation of the rate
of change indicates that prices are not increasing in a uniform manner. From the buyer
point of view, this means loss of information as this raises the question whether the seller
he always buys from still stands in the same place relative to the other sellers. Rising
search costs faced by consumers (in order to remain as well informed as before) naturally
follow from this fact28 .

As mentioned before, this positive correlation, though, is not linear. In most cases we
found evidence to support the fact that dispersion is somewhat concave in inflation. It
may be the case that high levels of inflation favor price indexation (that is, price setters
start to fix their prices according to an alternate given index) and dispersion starts to
decrease. Tommasi (1993) finds similar evidence in Argentina29 .

28

Van Hoomissen (1988) puts it somewhat differently. According to her “because parameters of the
price distribution and store rankings change from period to period when there is inflation, information
will have diminished return and consumers who purchase an item repeatedly will find it optimal to remain
less informed.”
29
The author mentions a “possibility of a ‘genuine’ tendency towards unification of prices at highest
inflation levels”.
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One possibility suggested by Reinsdorf (1994) is that the negative impact of inflation on
price dispersion happened through a channel of increased noise leading to higher search
efforts by the consumers when the latter is low. Apart from the fact that search costs
increase as the informativeness of prices drop, it seems unreasonable that as inflation
reaches annualized rates above 115.000%, buyers would then engage in higher search activities.

The rationale for a synchronizing force in prices may come from a signal-extraction aspect. In a context of very high inflation, prices change at an incredibly fast pace making
the decision of the seller similar to the ignorant producer of the Lucas’ islands models.
Each seller must decide how much of the inflation in his activity heading is due to aggregate inflation or product-specific inflation. As information on aggregate inflation is
readily available, pricing decision gets shaped more and more by expectations about future aggregate inflation. As Tommasi (1993) argues, the evolution of exchange rate and
macroeconomic policies (announcements, rumors or expectations) become natural candidates for inflation predictors.

It can also be the case that in such an inflationary environment, macroeconomic uncertainty is so enormous that price setters simply would rather set their prices according to
a given index (the dollar for instance) than try to keep up with a currency that no longer
holds not even the function of unity of account. Overall, given that either those inflation
predictors or these alternate indexes are all commonly observed, pricing decisions tend to
be more and more alike.

Turning to an individual seller point of view, we provide evidence that it is not just a
wider spectrum of prices that may relate to an increase in the search costs incurred by
the consumers. More than a wider nominal price (change) distribution, we have evidence
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that the composition of these prices within the distribution (or store rankings) changes
frequently. Not only is the support of this distribution getting wider but its composition
gets extremely volatile.

But to what extent do these outcomes harm consumers? Fischer (1981) shows that in
a world of costless information, price variability in fact raises consumer welfare, given
that indirect utility functions are quasi-convex in prices. Counterintuitively, rising RPV
may not harm consumers, given that a higher variability of prices would create more the
opportunities for substitution toward low-priced goods.

This missing link between RPV and welfare was formalized in Ball and Romer (2003)30
where the authors highlight the informational role of prices. By considering that consumers and sellers enter a long term relationship, the firm’s initial price has an additional
role other than simply determining the current price. It works as a signal of the price the
firm will charge in the future. Higher inflation will increase the noise in the initial price
relative to the signal.

In a repeated-purchase setting, each buyer chooses a seller according to its relative price
after a costly search. An increase in real price instability instantaneously lowers the value
of this information leading to lower consumer welfare and a poorer resource allocation.
Misleading signals (relative prices unrelated to relative scarcities) coming from the price
mechanism leads to a misallocation of resources, as the price system does not lead to an
effective selection of adequate transactions.

30

Tommasi (1994) had previously introduced a formalization of this idea assuming, rather than deriving,
a link between inflation and RPV. In a repeated-purchase setting, search costs worsen the impact of
inflation as information about future prices more rapidly depreciates. Buyers hold smaller information
stocks leading to the possibility that sellers increase markups and high-cost producers are able to remain
on business.
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The authors conjecture that as prices become less informative, their influence on consumer’s decision decreases making the demand less price elastic and increasing average
markups as a consequence. In other words, the lowering value of information may dynamically induce consumers to hold smaller information stocks, increasing future dispersion
on a vicious cycle. This study presented further evidence on the reduced informativeness
of prices in a context of very high inflation.

To our knowledge, the dataset considered in previous studies were limited in at least one
of the following aspects: context’s level of inflation, time horizon and/or the extent to
which the goods analyzed were representative of the consumption basket. In this sense,
our study is more than a mere replication of Van Hommissen (1988), Lach and Tsiddon
(1992), Tommasi (1993, 1996) and Konieczny and Skryzpacz (2005). All previous results
are confirmed and extended to include such a range of experienced inflation rates, for such
a period of time and for such a broad selection of items.

In all these three dimensions, it provides further empirical evidence of the loss of informational content embedded in prices in the same way as proposed by Tommasi (1994)
and Ball and Romer (2003), linking the unpleasant experience of high inflation as seen in
Brazil and the notion that inflation leads to a reduction in the efficiency of price system
through an increased search necessity.
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7. Conclusion
Price-setting behavior lies at the heart of New-Keynesian economics. With the escalating
availability of micro data on price indexes in the last few years, there has been an increasing interest in this literature. We use a unique dataset amid an astronomical inflation
environment in order to corroborate the empirical findings of an overall positive impact of
inflation on price change dispersion and add empirical evidence that support the existing
theories of the costs of inflation through an informational approach.

Our approach consists of analyzing price dispersion across sellers of a given brand of a
good/service, each month at a time. Firstly our focus is on the relationship between price
(change) dispersion and inflation. Then we shift our analysis to the behavior of the price
of a single seller relative to its peers’ average. In the former case we seek to answer the
following: do higher levels of inflation favor higher price dispersion? In the latter, we
focus on the time-series properties of each of the more than 150 real price trajectories in
both high and low inflation periods.

Like most of the empirical studies on this matter, we show evidence that the Brazilian hyperinflation indeed led to an increase in relative price variability. This result is maintained
in different specifications and using both parametric and non-parametric methods. From
a sector-aggregate point of view, higher price change dispersion widens the distribution
of relative prices making the search activity potentially more costly to consumers.

This positive correlation, though, is not linear. In most cases we find evidence to support the fact that dispersion is somewhat concave in inflation. One possible rationale is
that the enormous macroeconomic uncertainty may induce price setters to fix their prices
based on an alternate index. For such high levels of inflation, sellers cannot distinguish
aggregate inflation from product-specific inflation. The evolution of exchange rate and
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macroeconomic policies (announcements, rumors or expectations) then become natural
candidates for inflation predictors. Given that these are all commonly observed, pricing
decisions tend to be more and more alike. This result favors the thesis that price setting
in Brazil, from 1989 until 1995, despite being influenced by fiscal and monetary issues,
had indeed an indexation component.

Greater variability is not, by itself, a sufficient condition for a decreased informativeness
about future prices. For this reason and adding to the inquiry of the informational consequences of high inflation, we assessed the durability of price information, evaluating
the forecast performance of real price trajectories of the same seller in two very distinct
inflation periods.

The real price trajectories analyzed here presented both a higher autocorrelation coefficient and better forecast performance in the low inflation period when compared to the
previous hyperinflationary one. The improvement may be of the order of three times
higher in the former case and more than two times in the latter. Even in the case of
services (in which the information embedded in prices is more relevant, due to less homogeneity between services when compared to most goods), this same properties showed
significant improvement in the low inflation period.

The loss of information embedded in prices (be it deriving from greater RPV or from a
greater volatility in each seller’s real price trajectory) potentially reduces consumer welfare
and worsens problems of resource allocation. As prices become less informative, not only
do they become misleading when it comes to guiding consumer’s choice and resources, but
they also induce consumers to hold smaller information stocks, diminishing their influence
on consumer’s decision.
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These findings confirm previous results, now considering the Brazilian case and extend
them to include a higher level of inflation, a longer period of time and a broader selection
of items. In all these three dimensions, it provides further empirical evidence of the loss
of informational content embedded in prices, linking the unpleasant experience of high
inflation as seen in Brazil and the channel through which inflation leads to lower consumer
welfare.
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8. Appendix
8.1 Coefficient of Variation as a measure of dispersion
Consider the coefficient of variation (CVit ) as an alternative measure of price change
dispersion. Because we are comparing datasets with widely different means, the coefficient
of variation may be a more accurate measure of dispersion. In order to avoid values
approaching infinity, we will consider the dispersion around the price ratio P Ritj instead
of price change P Cijt , where P Ritj =

Pijt
.
Pijt−4

q
CVit =

1
nit

It is given by:

P

j (P Rijt

− P Rit )2

P Rit

(8.11)

where, as before, nit is the number of stores sampled for good i in month t and P Rit =
P
1
j P Rijt is the average price ratio in market I in period t. On the following, we
nit
present both the regressions results (considering only the non linear case) and the inflation
threshold calculated using the coefficient of variation as the measure of dispersion.
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Table 8: Previous regressions with the coefficient of variation as the independent variable

αi

Fixed Effects
2
P Cit
P Cit

Group
Foodstuffs
Meats

0.073***

Groceries

0.099*** 0.001*** -6.6e-06***

(71.2)
(73.8)

Services
Food Services
Reparing Serv.

(10.0)
(14.8)

(32.8)

0.083*** 0.005***
(44.8)

Health. Serv.

0.007*** -2.7e-06*** 2056

0.060*** 0.004***
(46.2)

(37.5)

(3.6)

(23.5)

Industrialized Goods
Cleaning Supp. 0.073*** 0.002***
(58.2)

(24.7)

2787

(7.4)

-2.6e-05***

2074

(14.0)

-2.7e-05***

3033

(16.3)

0.066*** 0.007*** -5.9e-05***
(19.0)

N

928

(12.2)

-1.3e-05***

1543

(9.8)

Pers. Expenses

0.130*** 0.003*** -1.8e-05*** 1151

Health. Goods

0.093*** 0.004*** -1.7e-05***

(40.4)
(60.1)

Apparel

(36.4)

0.201*** 0.001***
(47.2)

Stationery

(13.1)

(5.1)

0.137*** 0.002***
(26.5)

(8.3)

(7.1)

3177

(15.1)

-7.5e-07

1845

(0.25)

-5.1e-06
(1.5)

702

SUR
2
P Cit
P Cit

N

0.072

0.001

511

(100%)

(100%)

(75%)

0.101

0.001

-8.3e-06

(100%)

(83%)

(66%)

0.059

0.004

-2.2e-05

(100%)

(100%)

(100%)

αi

-5.6e-06

0.084

0.005

-2.7e-05

(100%)

(100%)

(83%)

0.065

0.007

-5.8e-05

(100%)

(100%)

(100%)

0.074

0.002

-1.2e-05

(100%)

(100%)

(100%)

0.135

0.003

-1.8e-05

(100%)

(100%)

(100%)

0.095

0.004

-1.8e-06

(100%)

(100%)

(85%)

0.192

0.002

-2.8e-06

(100%)

(63%)

(0%)

0.125

0.003

-1.5e-05

(100%)

(100%)

(33%)

Note: For the SUR results, we present the average value of each item’s coefficients. In this
case, the values in parentheses are the percentage of items that presented significant
coefficients with confidence level below 10%. For FE Regressions, we show the t-statistics in
parentheses. *** means p<1%, ** p<5% and * p<10%.

341

518
445
464

512
363
304
221
234
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Table 9: Inflation Threshold (πit∗ ) calculated using the coefficient of variation
πit∗
Meats
Groceries
Foodstuffs
Food Services
Reparing Services
Healthcare Services
Services
Cleaning Supplies
Personal Expenses
Healthcare Goods
Apparel
Stationery
Industrialized Goods

FE
CI(95%)

132.0 [81.8 182.3]
93.7
[78.2 109.1]
100.4 [85.6 115.1]
73.0
[66.4
79.7]
92.6
[85.2 100.0]
59.4
[54.0
64.8]
87.2 [82.2
92.2]
96.0
[83.1 109.0]
73.8
[62.1
85.6]
103.6 [94.3 112.9]
–
[–
–]
–
[–
–]
103.2 [94.0 112.3]

πit∗

SUR
CI(95%)

85.7
[57.4 115.2]
69.0
[54.2
83.8]
77.3 [55.8
99.5]
76.4
[65.4
87.5]
91.5
[70.2 112.8]
60.9
[53.0
68.8]
76.3 [62.9
89.7]
106.5 [74.4 138.9]
80.3
[52.6 102.8]
84.3
[50.6 117.2]
–
[–
–]
66.1
[57.3
75.0]
84.3 [58.7 108.4]

In-sample
max. π
175.3
168.4
175.3
126.2
183.3
96.0
183.3
136.2
158.5
175.5
142.1
121.1
175.5
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8.2 Non-Parametric results of all items
1.Meats (Gaussian Kernel)

1 Topside

2 Ribeye

3 Sparerib

4 Chicken
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2.Groceries (Gaussian Kernel)

5 Bread

6 Sugar

7 Cofee(powder)

8 Butter

9 Potato

10 Eggs

59
3.Food Services (Gaussian Kernel)

11 Multicourse Meal

12 Main Course

13 Sandwich(#1)

14 Sandwich(#2)

60
4.Cleaning Supplies (Gaussian Kernel)

15 Soap Powder

16 Softener

17 Detergent

61
5.Repairing Services (Gaussian Kernel)

18 Appliances Repair

19 Car Repair (#1)

20 Car Repair (#2)

21 Car Repair (Radiator)

22 Car Repair (Spark Plug)

23 Car Wash

62
6.Personal Expenses (Gaussian Kernel)

24 Beer

25 Soda

26 Toy

63
7.Healthcare Goods (Gaussian Kernel)

27 Soap

28 Toilet Paper

29 Toothpaste

30 Deodorant

31 Tampons

32 Shampoo

33 Conditioner

64
8.Healthcare Services (Gaussian Kernel)

34 Dentist

35 Doctor

65
9.Apparel (Gaussian Kernel)

36 Shirt

37 Male pants

38 Shoes

39 Tennis

40 Dress

41 Female pants

42 Sweater

43 Skirt

66
10.Stationery (Gaussian Kernel)

44 Notebook

45 Pen

46 Pencil

67
1.Meats (Epanechnikov Kernel)

47 Topside

48 Ribeye

49 Sparerib

50 Chicken

68
2.Groceries (Epanechnikov Kernel)

51 Bread

52 Sugar

53 Cofee(powder)

54 Butter

55 Potato

56 Eggs

69
3.Food Services (Epanechnikov Kernel)

57 Multicourse Meal

58 Main Course

59 Sandwich(#1)

60 Sandwich(#2)

70
4.Cleaning Supplies (Epanechnikov Kernel)

61 Soap Powder

62 Softener

63 Detergent

71
5.Repairing Services (Epanechnikov Kernel)

64 Appliances Repair

65 Car Repair (#1)

66 Car Repair (#2)

67 Car Repair (Radiator)

68 Car Repair (Spark Plug)

69 Car Wash

72
6.Personal Expenses (Epanechnikov Kernel)

70 Beer

71 Soda

72 Toy

73
7.Healthcare Goods (Epanechnikov Kernel)

73 Soap

74 Toilet Paper

75 Toothpaste

76 Deodorant

77 Tampons

78 Shampoo

79 Conditioner

74
8.Healthcare Services (Epanechnikov Kernel)

80 Dentist

81 Doctor

75
9.Apparel (Epanechnikov Kernel)

82 Shirt

83 Male pants

84 Shoes

85 Tennis

86 Dress

87 Female pants

88 Sweater

89 Skirt

76
10.Stationery (Epanechnikov Kernel)

90 Notebook

91 Pen

92 Pencil

77
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DABÚS, C. (2000). “Inflationary Regimes and Relative Price Variability: Evidence from
Argentina.” Journal of Development Economics 62 (2): 535-547.
DEBELLE, G.; LAMONT, O. (1997). ”Relative Price Variability and Inflation: Evidence
from U.S. Cities,” Journal of Political Economy, 105(1), pages 132-52.
DEATON, A. S. (1977) ”Involuntary Saving through Unanticipated Inflation.” American
Economic Review 67 (December): 899-910.
DIAMOND, P. A. (1971) ”A Model of Price Adjustment.” Journal of Economic Theory 3

79
(June): 156-68
DOMBERGER, S. (1987). “Relative Price Variability and Inflation: A Disaggregated
Analysis.” Journal of Political Economy 95(3): 547-66.
FISHER, S. (1981). “Relative Shocks, Relative Price Variability, and Inflation.” Brookings
Papers on Economic Activity 2: 381-431.
GAGNON, E. (2009). “Price Setting during Low and High Inflation: Evidence from
Mexico.” Quarterly Journal of Economics 124: 1221-1263.
GIAMBIAGI, F.; VILELLA, A.; CASTRO, L.B.; HERMANN, J. (2005). “Economia
Brasileira Contemporanea.” Editora Campus, São Paulo.
GOLOSOV, M.; LUCAS, R. E. (2007). “Menu Costs and Phillips Curves.” Journal of
Political Economy 115: 171-199.
GOUVEIA, S. (2007). “Nominal Price Rigidity in Brazil: a micro evidence approach”
Working Paper, no 143, Central Bank of Brazil
KONIECZNY, J.; SKRZYPACZ, A. (2005). “Inflation and Price Setting in a Natural
Experiment”. Journal of Monetary Economics 52(3): 621-32.
KLENOW, P.; MALIN, B. (2010). “Microeconomic Evidence on Price Setting”. In:
Taylor, J. B.; Woodford, M. Handbook of Monetary Economics. Elsevier, vol.3
KRUGMAN, P. (1992). “The Age of Diminished Expectations: U.S. Economic Policy in
the 1990s.” The MIT Press, page 56.
LACH, S.; TSIDDON, D. (1992). “The Behavior of Prices and Inflation: An Empirical
Analysis of Disaggregated Price Data.” Journal of Political Economy 100(2): 349-89.
LI, Q.; RACINE J. (2007). “Nonparametric Econometrics: Theory and Practice”. Princeton University Press, 2007.
LOPES, F. (1984). “Inflação inercial, hiperinflação e desinflação”. Revista da ANPEC,
no.7, December.

80
LOPES, L. (2008). “A Rigidez Nominal de Preços na Cidade de São Paulo - Evidências
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