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Abstract

Inflation expectations constitute a subject of particular contemporary interest to central banks, especially
those pursuing a monetary policy based on a strategy of direct inflation targeting. Macroeconomic theory
indicates that the transmission of monetary policy impulses and their impact on the real and nominal sec-
tors of the economy bear a close relationship to properties of inflation expectations.

Qualitative data on inflation expectations, as obtained from surveys, can be quantified with the use of prob-
ability or regression methods. This paper presents the results of two versions of the probability method,
implemented in order to estimate numerical measures of Polish consumer inflation expectations, based on
the monthly Ipsos-Demoskop survey. In addition, the unbiasedness and macroeconomic efficiency of Pol-
ish consumer inflation expectations are tested, as are the way in which these are formed. The pattern of
responses to the survey question and quantified measures of Polish consumer inflation expectations are also
compared with the respective findings for the euro area.

Key Words: Inflation expectations, Surveys, Rationality, Poland, Euro Area

JEL Classification: C42, D12, D84, E58
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Non technical summary

The importance of inflation expectations for macroeconomists and central bankers results from
the fact that expectations exert influence on the behaviour of economic agents, i.e., in terms of
consumption, savings and investment decisions. Moreover, to the extent that they provide an un-
biased predictor of future inflation, quantitative measures of expected inflation may constitute an
important information variable taken into account in forward-looking considerations and mone-
tary policy decisions. Finally, the inflation expectations of different groups of economic agents
indicate the degree of confidence enjoyed by the central bank, the credibility of inflation targets,

and whether these targets seem to be attainable.

The growing popularity of the strategy of direct inflation targeting stems from the conviction that
central banks ought to influence inflation expectations. Monetary policy transparency and central
bank credibility — key elements in direct inflation targeting — allow monetary policy to meet its
ultimate objective of price stability, and by increasing the forward-lookingness of inflation expec-
tations may reduce the sacrifice ratio. The adoption of direct inflation targeting by the National
Bank of Poland in 1998 was also related to the need to overcome existing inflation expectations,

perceived as one of the main obstacles in the process of disinflation.

In the course of recent years, economics has become more willing to take a holistic (interdiscipli-
nary) approach to interpreting the behaviour of individuals. The way the attainments of other so-
cial sciences are treated in economic considerations has undergone a substantial evolution. The
wide use of qualitative surveys in analyses concerning consumer inflation expectations is a clear
sign of this tendency. Attempts are being made to exploit survey data not only in a descriptive

way, but also to quantify them and to include them in macroeconometric models.

As presented in this paper, quantification procedures founded on the canonical Carlson and
Parkin (1975) probability approach seem to be useful in terms of translating qualitative survey
data on consumer inflation expectations into numbers consistent with statistical measures. Quan-

tification results supplemented with the analysis of pattern of responses to the survey question
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facilitate examining basic features of consumer inflation expectations, including their rationality

and formation.

The study shows that the process of disinflation in Poland, which has reduced price growth to low
levels, has resulted in Polish consumer expectations gradually converging with those in the euro
area. This process was noticeably intense most recently, i.e., in 2001-2002, as confirmed by
changes in the pattern of responses to Ipsos-Demoskop survey question. Nevertheless, consumer
inflation expectations in Poland do not fulfil the rational expectations hypothesis: their macro-
economic efficiency is limited and they do not constitute an unbiased predictor of future price
movements. In explaining these findings one should take into consideration specific factors af-
fecting Polish consumer inflation expectations during the past decade, such as: the memory of
hyperinflation deeply rooted in public consciousness, the process of learning the rules of the mar-

ket economy and the limited credibility of economic policies.
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Introduction

Macroeconomists and central bankers pay close attention to inflation expectations, both in their
theoretical debates and in empirical studies. The importance of inflation expectations results from
the fact that they influence the behaviour of economic agents, i.e., in terms of consumption, sav-
ings and investment decisions. Moreover, to the extent that they provide an unbiased predictor of
future inflation, quantitative measures of expected inflation may constitute an important informa-
tion variable taken into account in forward-looking considerations and monetary policy decisions
[Forsells and Kenny (2002 a)]. Finally, the inflation expectations of different groups of economic
agents indicate the degree of confidence enjoyed by the central bank, the credibility of inflation

targets, and whether these targets seem to be attainable.

Depending on their nature, inflation expectations may play an important role in price formation.
By affecting real interest rates, changes in inflation expectations may lead to changes in aggre-
gate demand, which may then influence prices. As regards cost-push effects, an increase in the
expected rate of inflation may make employees demand higher wage settlements. Companies,
anticipating higher costs to be faced in the future, may see incentives to increase prices and may
be more willing to pay higher wages. Even if prices are not adjusted immediately, companies
may temporarily put off the sale of their products. All these interactions, combined with each
other, may result in an increase in demand and a simultaneous decrease in supply. In this way,

arise in inflation expectations may generate an increase in prices.

The growing popularity of the strategy of direct inflation targeting stems from the conviction that
central banks ought to influence inflation expectations. Monetary policy transparency and central
bank credibility — key elements in direct inflation targeting — allow monetary policy to meet its
ultimate objective of price stability', and by increasing the forward-lookingness of inflation ex-
pectations may reduce the sacrifice ratio [Gomez (2002)]. The adoption of direct inflation target-

ing by the Monetary Policy Council of the National Bank of Poland in 1998 was also related to

'F. S. Mishkin, A. S. Posen (1997), p. 6.
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the need to overcome existing inflation expectations, perceived as “one of the main obstacles in

the process of steadily reducing inflation”*

This paper attempts to examine the nature of consumer inflation expectations in Poland and to
confront their basic properties with features of consumer expectations in the euro area. For this
reason quantified measures of inflation expectations are used. They are derived on the basis of
qualitative Ipsos-Demoskop survey data with the use of probability method, founded on the ca-

nonical Carlson and Parkin (1975) approach.

The study shows that the process of disinflation in Poland, which has reduced price growth to low
levels, has resulted in Polish consumer expectations gradually converging with those in the euro
area. This process was noticeably intense most recently, i.e., in 2001-2002. Nevertheless, con-
sumer inflation expectations in Poland do not fulfil the rational expectations hypothesis: their
macroeconomic efficiency is limited and they do not constitute an unbiased predictor of future
price movements. In explaining these findings one should take into consideration specific factors
exerting influence on Polish consumer inflation expectations during the past decade, such as: the
memory of hyperinflation deeply rooted in public consciousness, the process of learning the rules

of the market economy and the limited credibility of economic policies.

The paper is organised as follows. Section 1 lays out the adjusted version of Carlson and Parkin
(1975) method as applied to quantify Polish consumer inflation expectations on the basis of Ip-
sos-Demoskop survey data. Section 2 describes the nature of consumer inflation expectations in
Poland. In particular, unbiasedness and macroeconomic efficiency of inflation expectations are
discussed. Section 3 compares properties of consumer inflation expectations in Poland and in the

euro area member states. The last section concludes the study.

? National Bank of Poland (1998), p. 10.
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1. Measuring consumer inflation expectations

1.1. Ipsos-Demoskop survey

Qualitative data used to derive quantitative measures of Polish consumer inflation expectations
come from the Ipsos-Demoskop survey. It is carried out monthly, on a sample consisting of ap-
proximately 1,000 individuals. The survey question concerning inflation expectations is designed
in a qualitative way, i.e., the respondents do not give precise quantitative answers regarding fu-
ture inflation, but rather declare the expected direction and magnitude of change in prices, com-
paring their predictions against the price movements currently observed. They respond to the
following question: “Given what is currently happening, do you believe that over the next
12 months prices will: (1) rise faster than at present, (2) rise at the same rate, (3) rise more
slowly, (4) stay at their present level, (5) go down, (6) difficult to say”. The proportion of respon-
dents choosing each of these response categories in the years 1992-2002 is presented in Figure 1

below.

An analysis of the pattern of responses to the survey question from 1992 to 2000 reveals the fol-
lowing two tendencies: a decrease in the proportion of respondents declaring that prices will rise
faster (down from some 34% in 1992 to around 27% in 2000) and an increase in the proportion
believing that prices will rise at the same rate (up from some 44% in 1992 to around 53% in
2000). The remaining percentages were relatively steady, with the scale of changes observed
making it difficult to distinguish any clear tendencies. In 2001 and 2002, the shifts in the pattern
of responses to the Ipsos-Demoskop survey gathered greater speed. The fraction of respondents
expecting prices to rise faster dropped rapidly. At the same time, the percentage of individuals
expecting prices to rise at the same rate fell compared to 2000. It should be noted that in previous
years the most pessimistic respondents tended to move to this group as their view brightened. On
the contrary, in 2001 and 2002, a decline in the proportion of respondents reporting that prices
would rise faster was accompanied by growth in the three most optimistic groups (replies (3), (4)

and (5)), which had stayed fairly stable in the period from 1992 to 2000.
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Figure 1. Response patterns, Ipsos-Demoskop survey question on inflation expectations,
1992-2002
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Source: Ipsos-Demoskop.

Survey question: “Given what is currently happening, do you believe that over the next 12 months prices will:
(1) rise faster than at present, (2) rise at the same rate, (3) rise more slowly, (4) stay at their present level, (5) go
down, (6) difficult to say”.

1.2. Probability approach to quantification of inflation expectations

The probability method was first employed by Theil (1952) in order to derive quantitative meas-
ures of inflation expectations which could represent an alternative to simple “balance statistics”,
defined as the difference between the percentage of respondents reporting an increase in prices
and the percentage of respondents reporting a decrease. Theil’s method (1952), and also its fur-
ther implementation by Kndbl (1974), Carlson and Parkin (1975), and more recently by Taylor
(1988), refers to surveys in which respondents are questioned as to whether prices are expected to

9% ¢

“go up”, “stay the same” or “go down”.
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There are two central assumptions in probability methods. Firstly, each individual is supposed to
have a probability function over the expected price change. This may vary by individual and over
time, but it determines the responses to the survey question. Secondly, it is assumed that, if the
expected price change falls within a certain interval centred around zero (— s,+s), the respondents
will report that prices are going to stay the same. This interval is termed the “sensibility interval”

or “indifference interval”.

The survey carried out by Ipsos-Demoskop contains more response categories, meaning that the
quantification procedure had to be adjusted, as in Berk (1997), Berk (2000) or Forsells and
Kenny (2002 a). In this section, two probability methods are presented, as proposed in Lyziak
(2000). The first, i.e., the adjusted Carlson and Parkin (1975) method, assumes that, if the number
of respondents is sufficiently large, the expected rate of price change is normally distributed’,

while the second treats this distribution as uniform.

1.2.1. Normal distribution — adjusted Carlson and Parkin (1975) method

In the following parts of this paper, the following notation applies:

a — percentage of respondents expecting prices to rise faster;

b — percentage of respondents expecting prices to rise at the same rate;

c — percentage of respondents expecting prices to rise more slowly;

d — percentage of respondents expecting prices to stay at their present level;

e — percentage of respondents expecting prices to go down*;

T, — expected rate of price change over the next 12 months in the population, assumed to

be normally distributed with unknown parameters m , o ;

? Batchelor (1982) points out that if individual distributions are independent across respondents, have a common
form and finite first and second moments, the survey results can be interpreted as a sampling from some aggregate
distribution, which under the Central Limit Theorem is normally distributed.

* Contrary to other implementations of probability methods, such as Berk (1997), Berk (2000) or Forsells and Kenny
(2002 a), the percentage of respondents giving the ,difficult to say” reply is not proportionally allocated to the other
response categories, but is divided into five equal parts and allocated to the remaining response categories. This is
because of the high frequency of cases (in 1992-2000) where the fraction of respondents reporting that prices would
fall was equal to zero.
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T, — perceived rate of price change over the previous 12 months;
f — density function of expected rate of inflation;

F — cumulative distribution function of expected rate of inflation;
Nz — cumulative standardised normal distribution function.

The quantification of qualitative responses makes use of the fact that, in replying to the survey
question regarding inflation expectations, respondents compare their predictions with the rate of
price change as perceived when the survey is carried out. Indeed, two replies — that prices will

“rise at the same rate” or “stay at their present level” — are in fact quantitative in nature.

A proxy for the perceived rate of price change used in this paper is the current rate of inflation,
i.e. the most recent inflation rate available to respondents when answering the survey question
regarding future prices.” Alternatively the perceived rate of inflation might be derived on the ba-
sis of survey question pertaining to price developments in the past 12 months [Berk (2000),
Forsells and Kenny (2002 a)], but the lack of such a question within the Ipsos-Demoskop con-

sumer survey constrains the implementation of this approach.

Probability methods presume that the respondents reporting that “prices will rise at the same rate”
include agents whose expectations fall within a sensibility interval centred on the current rate of
inflation: (770 -85y + s). For instance, if the current inflation rate is 2%, one might expect that
the respondents who declare that prices will rise at the same rate are not exclusively composed of
agents who predict that, over the next 12 months, the rate of inflation will be exactly 2%, but also

individuals who think that future inflation will differ insignificantly from 2%, e.g., it might come

to 1.8% or 2.1%.

It may be expected that the length of the sensibility interval is contingent on the current rate of

inflation. Batchelor (1986) argues that the theory of signal detection, suggesting that perceptual

> Since the Ipsos-Demoskop survey is carried out at the beginning of each month, i.c., before the Central Statistical
Office (GUS) releases the previous month’s inflation rate, the perceived rate of inflation is proxied by the CPI year
on year, lagged 2 months.
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thresholds depend systematically on the level and noisiness of inflation, finds support in survey

data from eight European countries.

Another sensibility interval applies to respondents reporting that prices will stay at their present
level, i.e., that the rate of price change over the next 12 months will amount to 0. It is assumed
that this reply will be chosen by individuals expecting the inflation rate twelve months ahead to

fall within an interval centred on zero: (—#;+1).

Contrary to the primary version of the Carlson and Parkin (1975) method, where only one sensi-
bility interval was considered and it was necessary to fix its length on an ad hoc basis, the ad-
justed quantification procedure makes the variables s and ¢, determining the length of indiffer-
ence intervals, fully endogenous. Due to the broader scope of information contained in the Ipsos-
-Demoskop survey, the only assumption that must be made with regard to the adjusted Carlson

and Parkin (1975) approach refers to the type of distribution of the expected rate of inflation.

Figure 2. Adjusted Carlson and Parkin (1975) method
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Figure 2 gives a graphical presentation of the adjusted Carlson and Parkin (1975) approach, as
tailored to the Ipsos-Demoskop survey. The quantification method may be expressed algebrai-

cally in the following set of equations:
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[1]

[2]

[3]

[4]

[5]

a:P(irfl2 >7z'0+s):1—F(7r0+s)

b=P(7z0—S<7rf12 <7z0+s)=F(7zo+s)—F(7z0—s)

(::P(t<7rj12 <7, —S)=F(7Z'O —s5)-F(r)

d=Pl-t<n,<t)=F(t)-F(-t)

e= P(ﬁflz < —t): F(-1)

Equations [1]-[5] may be rearranged using the formula [6] of the normal density standardisation:

[6]

F(k) = Nz(k_mj
O

where m is the unknown mean of the expected inflation rate and o denotes its standard devia-

tion. With this transformation, the system may be rewritten as follows:

[7]

(8]

[9]

[10]

azl_NZ(w)
(o2

. NZ(MJ_ NZ("_’"j
(o2 (o2
d :Nz(t_m)—NZ(_t_mj
O (2
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[11] e:N{_t_mj
(o2

There are four dependent variables in the above equations, namely, m (mean of the expected rate
of price change), o (standard deviation), and also s and ¢ (parameters determining the length of
sensibility intervals). The explanatory variables comprise: a, b, ¢, d, e (fractions of respon-

dents choosing the respective replies to the survey question) and 7z, (current rate of inflation).

After solving the equations [7]-[11], the following results are obtained:

[12] m:ciob(_c(;li)g)
13) o= 5 (B
[M]S:DZ%?&ig)
[13] tzc?b(?(;i)g)

where: 4=Nz'(1—a), B=Nz'(l-—a-b), C=Nz'(l—a—b—-c), D=Nz"'(e).

The equation [12] defines the mean of the expected rate of inflation.
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1.2.2. Uniform distribution — adjusted method

Similarly, the primary version of the uniform distribution method, designed for surveys contain-
ing three decisive responses to the question regarding inflation expectations’, may be adjusted to
the Ipsos-Demoskop survey question. As shown in Figure 3, it is assumed that the expected rate

of inflation in the population is uniformly distributed and falls within an interval (m —q,m+ q).

Figure 3. Adjusted uniform distribution method

A ’:+Ie 2)

m- -t @+ M-S Wy Tgts  mby z€

+12

On the basis of the assumptions depicted above, the following relationships may be recorded:

[16] azL-(m+q—7r0—s)
2q

[17] b=

Q| @

® The primary version of the uniform distribution method is described, inter alia, in: M. H. Pesaran (1987), pp. 214-
-217.
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[18] CZL'(ﬂ'O—S—l)
2q

(9] d==
q

[20] e=¥L(—rqn+@
2q

In equations [16]-[20], the set of dependent variables comprises m (mean of the expected rate of

price change), ¢ (half of the range between the minimum and maximum expected inflation) and

also s and ¢ (sensibility intervals). There are six explanatory variables, namely, a, b, ¢, d, e

(fractions of respondents choosing the respective replies to the survey question) and 7, (current

rate of inflation). The solution of equations [16]-[20] may be expressed as:

21] s=-— 270
2c+b+d
T,
2] g=—"0
22l =
23] 1=
2c+b+d
4] m:nma—d—k)
2c+b+d

The relationship [24] defines the expected rate of inflation.

ECB » Working Paper No 287 *« November 2003



2. Properties of Polish consumer inflation expectations

2.1. Quantification results

Both versions of the probability method described in the previous paragraph — assuming a normal

or uniform distribution of the expected rate of inflation— were implemented in order to estimate

Polish consumer inflation expectations on the basis of the Ipsos-Demoskop survey data. Figure 4

presents the expected rates of inflation in the years 1992-2002, compared to the current rate of

inflation (known at the moment the surveys were carried out) and the actual rate of inflation ex-

post (with reference to which the expectations were formed).

Figure 4. Quantification results, 1992-2002
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Source: GUS, own calculations.

CPI y/y expected (+12 months) denotes the expected rate of change of consumer prices over the next 12 months,
estimated on the basis of the adjusted (normal or uniform) probability method, actual CPI y/y ex-post (+12 months)
denotes the actual CPI year on year, with reference to which the expectations were formed, current CPI y/y is the
annual consumer price index known at the moment surveys were carried out.
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The results derived from both quantification methods are similar. They suggest that Polish con-
sumer inflation expectations are usually close to the current rate of price change. This mainly
refers to the last five years, when the expected rate of inflation has almost overlapped with cur-
rent inflation. In previous years, there had been periods when inflation expectations were even
higher than current inflation, which was caused by a coincidence of economic, political and so-
cial events.” By contrast, from April 2001 onwards, consumer inflation expectations have consis-

tently been lower than the current inflation rate (Figure 5).

Figure 5. Quantification results, 2000-2002
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Source: GUS, own calculations.

CPI y/y expected (+12 months) denotes the expected rate of change of consumer prices over the next 12 month,
estimated on the basis of the adjusted (normal or uniform) probability method; actual CPI y/y ex-post (+12 months)
denotes the actual CPI year on year, with reference to which the expectations were formed, current CPI y/y is the
annual consumer price index known at the moment the surveys were carried out.

" As far as economic factors are concerned, attention should mainly be focussed on periods when the disinflation
process in Poland was temporarily reversed, i.e., when annual inflation was increasing. This caused inflation expec-
tations to rise even faster than could be attributable to the increase in the current rate of inflation. This effect was
accelerated by the memory of hyperinflation, deeply rooted in public consciousness, and also by political turbulence,
such as the fall of governments and parliamentary elections. Details in: T. Lyziak (2000).
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The period under analysis saw considerable changes in the main characteristics of the distribution
of inflation expectations (Figure 6). The mean of the distribution decreased, as did its dispersion
measures, such as the range or standard deviation (this does not refer to the standard deviation
expressed in relative terms with respect to the mean value, which remained stable and has re-

cently increased). Sensibility intervals became shorter.

Figure 6. Main characteristics of distribution of expected rates of inflation, 1992-2002
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For a detailed overview of quantification outcomes, let us refer to the distribution of consumer
inflation expectations in December 2002, as assumed to be normal (Figure 7). The current rate of
inflation at that time stood at 1.1%, while the mean of the expected rate of price change over the
next 12 months was estimated at 0.8%. The coefficients s and ¢, derived from the probability
method and determining the length of indifference intervals, were equal to 0.004 and 0.003, re-
spectively. This means that the respondents reporting that prices over the next 12 months would
rise at the same rate believed that in the corresponding month of the following year annual infla-

tion would fall within the interval (0.7% ; 1.5%), while those respondents reporting that prices

would stay at their present level believed that price growth over the next 12 months would fall

within the interval (—0.3% ;0.3%).

Figure 7. Distribution of expected rates of inflation, December 2002, normal distribution
method
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Source: own calculations.

Survey question: “Given what is currently happening, do you believe that over the next 12 months prices will:
(1) rise faster than at present, (2) rise at the same rate, (3) rise more slowly, (4) stay at their present level, (5) go
down, (6) difficult to say”.
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As far as the uniform distribution method is concerned, the mean of the expected rate of price
change over the next 12 months coincided with the result derived from the normal distribution
method (i.e. 0.8%). Coefficient ¢ was estimated at 0.01, therefore respondents’ inflation expecta-
tions fell in the interval (—0.3% ; 1.8%). The coefficients s and ¢ were equal to 0.005 and 0.002,
respectively. This means that the respondents reporting that prices over the next 12 months would
rise at the same rate believed that in the corresponding month of the following year annual infla-
tion would fall within the interval (0.6% ; 1.6%), while those respondents reporting that prices
would stay the same believed that price growth over the next 12 months would fall within the

interval (—0.2% ; 0.2%).

Figure 8. Distribution of expected rates of inflation, December 2002, uniform distribution
method
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Source: own calculations.

Survey question: “Given what is currently happening, do you believe that over the next 12 months prices will:
(1) rise faster than at present, (2) rise at the same rate, (3) rise more slowly, (4) stay at their present level, (5) go
down, (6) difficult to say”.
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2.2. Determinants of quantification outcomes

In accordance with equations [12] and [24], the mean of the expected rate of price change, de-
rived on the basis of probability methods, depends on the distribution of responses to the survey
question and on the current rate of inflation known when the survey was carried out. The first
factor describes the degree of the respondents’ optimism as to future price movements. The sec-
ond factor is a scale variable, which — along with the design of the survey question — serves re-
spondents as a reference value in revealing their expectations. In terms of their impact on the
quantification results, the above-mentioned factors may reinforce each other, but they may also
operate in opposite directions. Thus, even if changes in the pattern of responses to the survey
question, as disclosed by balance statistics, indicate an improvement in public opinions regarding
future price movements, this does not necessarily mean that inflation expectations have been re-
duced. If these changes are accompanied by a sufficiently sizeable increase in the current rate of
inflation, to which respondents refer in answering the survey question, the quantification outcome
may lead to the conclusion that consumer inflation expectations have increased. Comparing
changes in the R9 balance statistics calculated by Ipsos-Demoskop® with changes in measures of
consumer inflation expectations derived on the basis of the adjusted Carlson and Parkin (1975)
approach’, we may note that, if they were both treated as indicators of the level of inflation ex-
pectations, they would in many cases lead to completely different conclusions as for the direction
of change of consumer expectations (Figure 9). This is due to the fact that balance statistics can
indicate the level of expected price changes only under a strong assumption that current inflation
is constant. Failing this, they only summarise changes in the pattern of responses to the survey

question, yet these are not the only determinant of the expected rate of inflation.

¥ RO statistics calculated by Ipsos-Demoskop as follows:
R9=100-(b+ f)+200-(c+d +e)

where £ is the percentage of respondents, who report that it is difficult to say how prices will behave in the course

of the next 12 months. The increase in R9 suggests that consumers are more optimistic about future price move-
ments. Obviously, there are alternative balance statistics. Forsells and Kenny (2002 a) note that a widely reported

one is calculated as (a + lbj - (ld + ej .
2 2

? In subsequent parts of the paper, analysing features of consumer inflation expectations in Poland, normal distribu-
tion measures quantified on the basis of adjusted Carlson and Parkin (1975) approach are taken into account.
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Figure 9. Monthly changes in R9 balance statistics multiplied by (-1)” and changes in ex-
pected rate of inflation; 1992-1997 (upper chart) and 1998-2002 (lower chart)
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Source: Ipsos-Demoskop, own calculations.

Y An increase in the value of the balance statistics presented in Figure 9 (i.e. R9 balance statistics multiplied by — 1)
represents a deterioration of the way, in which consumer inflation expectations are formed.
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The years 1992-2002, which may be described as a decade of “movement from the fresh memory
of hyperinflation to the first signs of price stability”, saw significant changes in the pattern of
responses to the survey question concerning Polish consumer inflation expectations. In the course
of these years, the percentage of respondents reporting that over the next 12 months prices would
rise faster fell by over 14 percentage points, while the percentage believing that prices would not
change increased by over 10 percentage points.'® However, the dominant factor lowering survey
measures of inflation expectations was the disinflation process itself. In Figure 10, the cumulative
annual changes in consumer inflation expectations are decomposed into two parts, reflecting the
impact on the quantification outcome of changes in the distribution of responses to the survey

question and of changes in the current rate of inflation."'

Figure 10. Decomposition of changes in consumer inflation expectations
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Source: own calculations.

1% Comparison of survey data for December 2002 and January 1992.

" The decomposition results should be treated as proxies. Referring to equations [12] and [24], one should note that
the partial derivative of m with respect to the changes in the current rate of inflation depends on the pattern of re-
sponses to the survey question, while the partial derivatives of m with respect to changes in the response pattern
depend upon the current rate of inflation.
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In 1993, 1998 and 2000, changes in the pattern of responses to the survey question were more
important in reducing Polish consumer inflation expectations than changes in the current rate of
inflation. There were five years within the period under analysis when these two factors deter-
mining quantitative measures of inflation expectations operated in opposite directions (1992,

1996, 1997, 1999 and 2000).

2.3. Formation of Polish consumer inflation expectations

Before testing the character of Polish consumer inflation expectations, it should be underlined
that the design of the survey question itself and the features of the quantification procedure affect
conclusions concerning how inflation expectations are formed, as derived from the survey meas-
ures. With respect to the Ipsos-Demoskop survey, let us observe that, even if individuals set their
expectations independently of what is currently happening, they will have to refer to their percep-
tion of past price movements in answering the question. The quantitative measures of inflation
expectations are shaped both by the pattern of responses to the survey question and by the current
rate of inflation. The assumptions of the probability methods therefore impose a close relation-

ship, to some extent at least, between the quantification results and the current rate of inflation.

Figure 4 suggests that Polish consumer inflation expectations are heavily dependent on the cur-
rent rate of inflation. However, let us note that the impact of changes in the current rate of infla-
tion on consumer inflation expectations is amplified by movements in the pattern of responses to
the survey question caused by changes in current inflation (among other things). Consumer infla-
tion expectations seem to be more sensitive to increases than to decreases in the current rate of

price change. Therefore, in order to examine quantitatively the relationship between changes in

current inflation (A;ro) and changes in inflation expectations (A;re), the additional variables:

Az’ and Az’ are introduced, defined as follows:
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| Ax? if Ar) <0

[25] Ar) = ' _ ;
0 if Ar? >0
26]  Ax - 0 if Az} <0
t Azx) if Ax! >0

The relationship between positive and negative changes in the current rate of inflation and

changes in Polish consumer inflation expectations is given by the following equation (standard

errors in parentheses):

A7y, = 0.58: 7, - (()Og;)l 7

[27] (0.09)
+0.05-d, + ¢,

(0.00)

Sample: 1992.02-2002.12
Observations: 131

R? (adjusted R?) — 0.60 (0,58)
DW stat. — 1.85

+0.85 Az +1.45 Az% +0.05d, +0.08 d, +

1+11]1-1

Variables d,, d,, d, are dummies indicating selected political and social events, namely, the fall

of the Government in June 1992, the fall of the Government in May 1993, and the widespread

flooding of July 1997. The estimation results indicate that a 1-percentage-point fall in the current

rate of inflation causes an 85-basis-point fall in consumer inflation expectations, while a 1-per-

centage-point increase in the current rate of inflation raises inflation expectations by over

1.4 percentage points. The reaction of Polish consumer expectations to price changes is therefore

asymmetrical with respect to the direction of these changes (Figure 11).
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Figure 11. Reaction of expected inflation to temporary 1-point increase (decrease) in cur-
rent rate of inflation
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Source: own calculations.

Equation [27] may be expressed in the form of an error correction mechanism (ECM). In ECM
models, it is assumed that some sort of long-run relationship exists among the variables analysed.
Short-run fluctuations of the dependent variable are generated both by the short-run dynamics of
explanatory variables and by the prior period deviation of the dependent variable from its long-

-run equilibrium value. Thus, equation [27] may be rewritten as':

[28] Az’ =—054 (2%, —B-7°,)+0.85Az" +1.45 Ax* +0.05-d, +0.08 d, +0.05.d, +,

#1200 T 5oy © el (0.26) (0.40) (0.01) (0.01) (0.00)

The parameter S, which describes the long-run relationship between the current rate of inflation

and consumer inflation expectations, is equivalent to 0.58/0.54 = 1.07. Applying the Wald test,

12 Without making distinctions between positive and negative changes in the current rate of inflation, equation [27] is
as follows (standard errors in parentheses):

Az, =059z} 05475, +1.01- Az} +0.05-d, +0.07-d, +0.06-d, +u,
(0.09) (0.20)

e+1200 7 Y0 t+1je=1 (0.01) (0.01) (0.00)
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the hypothesis that 3 is equal to 1 is not rejected (the value of statistics y°: 0.2). This means

that in the long run Polish consumer inflation expectations are equal to the current rate of infla-
tion."> Should inflation expectations rise above their long-run value in a certain period, they will
gradually return to the long-run path in subsequent periods. As a result, 54% of the disequilib-
rium is eliminated in the next period and equilibrium is restored approximately in the seventh

period after the shock, as shown in Figure 12 below.

Figure 12. Error correction mechanism of Polish consumer inflation expectations

month after impulse

Source: own calculations.

It is assumed that, at the starting point (period 0), consumer inflation expectations rise 1 percentage point above the
current rate of inflation (i.e., the long-run equilibrium level). The above figure illustrates how the resulting disequi-
librium is reduced in subsequent periods (months) after the shock (on the basis of equation [28]).

13 Replacing the current rate of inflation with the actual inflation ex-post in the long-run component of the equation
[28] does not yield satisfactory results. The actual inflation ex-post appears statistically insignificant.
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2.4. Testing the unbiasedness of Polish consumer inflation expectations

An important feature of inflation expectations, one that is a focus of ongoing debate among
economists, is the degree to which they are consistent with actual inflation, ex-post. A frequent
assumption made in macroeconomic models is that inflation expectations are rational, which
means that economic agents fully exploit all available information and do not commit systematic
forecast errors.'* In other words, their expectations are unbiased and efficient predictors of actual
inflation, which is equal to expected inflation on average, and to expected inflation plus a random

forecast error period by period:

[29] 7}, =a+pB 7 +é, (e, 8)=(0,1)

e

where 7, denotes the actual inflation in period ¢, 7;,,_,

is the expectation of inflation at time ¢
formed at time 7 —n, while &, is a white-noise error. In line with the rational expectations hy-

pothesis, the coefficients & and £ should be equal to zero and one, respectively.

If inflation expectations are fully rational, they should exhibit two fundamental characteristics,
1.e., unbiasedness and efficiency [Lloyd (1999)]. As far as Polish consumer inflation expectations
are concerned, the former is tested in this section, while the latter will be dealt with in the next
part of the paper. Confronting Polish consumer inflation expectations with actual inflation ex-

-post, forecast errors may be computed in the following way:

[30] e, =7 —7,,,

In line with the rational expectations hypothesis, forecast errors should have a zero mean. In addi-
tion, non-overlapping errors in predicting inflation should be uncorrelated — otherwise agents

could improve their expectations by taking better account of past errors [Forsells and Kenny

4 A. Stevenson, V. Muscatelli, M. Gregory (1988), pp. 73-76.
'3 See: H. Bakhshi and A. Yates (1998), p. 9.
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(2002 a)].'® For monthly data and expectations formed for 12 months ahead, the errors are over-
lapping and this may lead to some positive autocorrelation, although it should dampen out for
lags greater than 12. As Figure 13 demonstrates, neither of the desirable features mentioned
above are supported by Polish data: the mean of the error distribution is positive (equal approxi-
mately to 7 percentage points in 1992-2002) and non-overlapping errors seem to be positively

correlated in the longer horizon.

Figure 13. Expectation errors and their autocorrelation
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Source: own calculations.

Forecast performance statistics (Table A), such as the mean error (ME), the mean absolute error
(MAE), the mean absolute percentage error (MAPE) or the root mean squared error (RMSE),
reveal the following tendencies. Firstly, Polish consumer inflation expectations seem to be biased
and permanently overstate future price movements. Secondly, they constitute a worse predictor of
inflation one year ahead than two benchmarks taken into consideration, namely, the inflation ex-
pectations of commercial bank analysts and naive expectations. Thirdly, the forecast errors of

Polish consumers tend to diminish over time.!”

' Grant and Lloyd (1999) point out that in early studies the existence of a strong serial correlation in expectational
errors was commonly interpreted to be inconsistent with the rational expectations hypothesis. However, such
a judgement is today considered invalid because of overlapping forecast intervals (agents are frequently unaware of
their recent errors at the time they have to report new predictions). Uncertainty about the persistence of shocks can
also give rise to correlated forecast errors.

" Due to the fact that the Reuters survey data on commercial bank analyst expectations are available starting from
1996, two time periods were examined separately: 1992-2001 and 1996-2001. Additionally the second sample was
split in subperiods: 1996-1998 and 1998-2001. The cut-off corresponds to the adoption of direct inflation targeting in
Poland.
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Table A. Forecast performance statistics: alternative measures of expected inflation

Polish consumer Polish consumer . .
. . Commercial bank ana- Naive
expectations expectations lyst expectations " expectations 2
(normal distribution) (uniform distribution) Y P p
Period: 1992.01-2001.12
ME 6.99 7.72 - 5.05
MAE 7.68 8.39 - 5.80
MAPE 0.75 0.78 - 0.68
RMSE 0.92 1.17 - 0.50
Period: 1996.01-2001.12
ME 4.30 4.60 1.22 3.50
MAE 5.13 5.40 2.39 4.48
MAPE 0.97 1.00 0.57 0.92
RMSE 0.33 0.39 0.07 0.23
Subperiod: 1996.01-1998.12
ME 6.10 6.52 1.94 493
MAE 6.10 6.52 2.07 493
MAPE 0.61 0.65 0.22 0.51
RMSE 0.45 0.55 0.06 0.28
Subperiod: 1999.01-2001.12
ME 2.50 2.68 0.50 2.06
MAE 4.17 428 2.72 4.03
MAPE 1.34 1.36 0.91 1.34
RMSE 0.21 0.23 0.09 0.19

" Based on quantitative Reuters survey.
? Expected inflation equal to current rate of inflation.

To carry out a formal check of the rationality of Polish consumer expectations, the approach that

has been applied is that suggested by Bakhshi and Yates (1998). Since both actual inflation and

. . . . 18 . . . .
consumer inflation expectations are non-stationary ~, the cointegration between these variables is

first tested. The Johansen cointegration test indicates that there is one cointegrating equation at

both the 5% and 1% significance levels. This yields the following long-run relationship between

consumer inflation expectations and actual inflation (standard errors in parentheses):

'8 Actual inflation (year on year) and expected inflation are both I(1). ADF statistics on the levels of both variables
are equal to —1.24 and —1.22, respectively, while on the first differences they are equal to —5.15 and —6.87.
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[31] 7°,,, =—0.003+1.12- 7, +¢,

(0.006)  (0.03)

Sample: 1994.02-2002.12

Observations: 107

Trace test indicates 1 cointegrating equation(s) at both 5% and 1% levels
Max-eigenvalue test indicates 1 cointegrating equation(s) at both 5% and 1% levels

Under the rational expectations hypothesis, the cointegrating vector should have a null constant
term and opposite coefficients for expected and actual inflation. The joint restriction of a unit

coefficient and zero constant is rejected: the LR statistic is equal to 8.3.

Alternatively, the cointegrating equation is estimated with Ordinary Least Squares and the Wald
coefficient test is used to examine the rationality of Polish consumer inflation expectations. The
results presented in Table B confirm that objectified measures of consumer expectations in Po-
land were biased, taking into consideration both headline inflation and various measures of core

inflation.

Table B. Test for unbiasedness (7, ,, =a+ -7, + ¢,) with respect to headline and core

inflation
Sample period o p R’ ;(2

Headline CPI 1992:01-2001:12 (00‘:)28; (01025 0.86 [1330(;
Headline CPI 1992:01-1996:12 (00%732) (1.'1112) 0.63 [2 880?
Headline CPI 1997:01-2001:12 (00%671) (0162; 0.33 [1330?
el A A
t('ill(;rle) rCiJCI;IS— all items excluding most vola- 1997:01-2001:12 (00(())683) (016:3 031 [lggo?
Com P xchia oo | gginoy | 008 08 | 10
15% trimmed mean 1997:01-2001:12 (00(();27) (01901) 0.49 [13(2)0?
;Ilj;tf’; ‘i?rllsf)lation (CPI — all items ex-food 1997-01-2001:12 (00%362) (00972) 0.63 : ggo(;

Equations are estimated by OLS using covariance matrix corrections suggested by Newey and West (1987). Figures
in parentheses are standard errors. Figures in brackets are P values. y* statistics pertain to null hypothesis:

Hy: (e, p)=(0.1)-
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To summarise, the econometric evidence suggests that Polish consumer inflation expectations are
not rational. However, as indicated by Lloyd (1999), some warnings about drawing inferences
from survey data should be acknowledged. Firstly, the surveys do not necessarily measure in-
formed opinion, nor do they indicate the most probable scenario as expected by respondents.'
Secondly, respondents may devote little time and effort to the development of their individual
predictions. Thirdly, the unforeseen consequences of regime changes can result in systematic

. . . . 20
forecast errors in certain periods, even when agents are fully rational.

2.5. Testing the macroeconomic efficiency of Polish consumer inflation expecta-
tions

This section examines the second condition for expectations to be rational, namely, macroeco-
nomic efficiency. In testing the macroeconomic efficiency of Polish consumer inflation expecta-
tions, the method employed is that suggested by Forsells and Kenny (2002 a) and also by Mehra
(2002). Two degrees of macroeconomic efficiency are distinguished. The weak-form efficiency
of inflation expectations requires that expectational errors (defined as the difference between the
expected and actual rate of inflation) be orthogonal to an information set that includes only past
values of inflation.”' The strong-form efficiency requires that expectational errors be orthogonal
with respect to a much wider information set, encompassing a range of macroeconomic variables
that are thought to influence price behaviour. In other words, agents are supposed to incorporate
effectively information about all the variables that a state-of-the-art model of inflation would in-

clude [Lloyd (1999)].

' For example something akin to a “threat contagion effect” and “optimism contagion effect” may be discerned. The
former involves the fact that, when respondents perceive a relatively high probability of finding themselves in finan-
cial distress, they may be inclined to express more pessimistic views in responding to survey questions related to
other areas, which among other things may be reflected in an increase in their inflation expectations. In this case, the
quantification results would not necessarily yield the most probable inflation scenario predicted by consumers, but
rather the most pessimistic one. The second effect referred to above applies to periods when the respondents’ opti-
mism makes their responses to survey questions biased in the opposite direction. In this case, quantified measures of
inflation expectations would reflect the most optimistic scenario perceived by consumers. There is some evidence of
the behavioural relationship described above in Poland.

0 Referring to U.S. experiences, Lloyd (1999) mentions two examples of such regime change, namely, the imposi-
tion of wage-price controls in 1971 and the implementation of the Federal Reserve’s “monetarist experiment” in
1979.

21 Lloyd (1999) underlines that the weak-form efficiency is based on the notion that information about the past his-
tory of inflation itself is costless, while other information is costly.
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To check the efficiency of consumer inflation expectations in the euro area countries, Forsells

and Kenny (2000 a) estimate a sequence of equations of the following structure:

[32] e, =a+-Q, +u,

where e denotes expectational errors and Q represents the set of information variables that are
relevant for predicting inflation and are available at the time when expectations are formed. Due
to possible problems with multicollinearity, which could appear while estimating equation [32] in
a multivariate context, univariate regressions are run, in which the dependent variable is the year-
-on-year change in the information variable at the time that the expectations were formed. A sta-

tistically significant £ suggests that agents failed to take account of the selected information

variable in an optimal way in assessing future price developments.

The method used to verify the macroeconomic efficiency of Polish consumer inflation expecta-
tions differs from the approach of Forsells and Kenny (2002 a) in two ways. Firstly, due to
a strong autocorrelation of forecast errors, an additional estimate is performed of an extended
version of the test equation [32], with the lagged forecast error on its right-hand side. This sub-
stantially improves the statistical properties of the estimation results. Secondly, data publication
lags are taken into account, so information variables effectively known to respondents when the
survey is carried out are used in the test equation. Four groups of information variables are con-
sidered: interest rates, exchange rates, demand variables, and price and cost variables. The test
results are presented in Table C below, both for the full sample period (1992-2002) and for two
subperiods (1992-1998; 1999-2002). The cut-off selected corresponds to the adoption of direct
inflation targeting by the National Bank of Poland.
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Table C. Testing the macroeconomic efficiency of Polish consumer inflation expectations

Equation: e, =a+[-Q, +u, e, =a,+a, e  +y-Q +v,
Period: 1992:01 - 1992:01 - 1999:01 - 1992:01 - 1992:01 - 1999:01 -
-2002:12 - 1998:12 -2002:12 -2002:12 - 1998:12 -2002:12
L | Prob. L | Prob. L | Prob. Y Prob. Y Prob. V4 Prob.
INTEREST RATES
AWIBIM) | 0.04 |.87 -0.37 | .02%¢ | 0.60 |.00%** | 0.09 |.04** | 0.03 | .74 0.20 | .00%*x
A(WIBIMR) | -0.02 | .91 -0.23 | .04% | 0.59 |.00%* | 0.11 |.02=* | 0.08 | .27 0.18 | .00%*
A(WIB3M) 0.13 | .45 0.03 | .88 0.56 | .00*%** | 0.09 | .06% 0.06 | .49 0.19 | .00%**
A(WIB3MR) | 0.03 | .86 -0.11 | .37 0.47 |.03* | 012 |.03%* | 0.09 | .23 0.19 | .00%*
A(ICR) " 0.86 | .00%++ - - 0.79 | .00% | 0.25 | .00%** - - 0.27 | .00+
A(ICRR) " | 0.85 | .00%* - - 0.80 |.07** | 0.08 |.38 - - 021 | .04%*
EXCHANGE RATES
A(PLN/USD) | 0.04 | .60 -0.06 | .58 -0.12 | .16 0.01 |.72 -0.01 | .81 0.04 | .07*
A(PLN/EUR) | 0.05 | .52 0.15 | .44 -0.37 | .00%* | 0.00 | .81 0.09 | .47 -0.03 | .50
DEMAND VARIABLES
A(IOUT) 0.37 | .00%* | 038 | .00%* | 0.21 | .09* 0.08 | .09+ 0.09 | .28 0.08 | .00%**
A(GDP) ? 0.46 | .27 025 | .71 - - 020 | .47 -0.18 | .67 - -
A(U) -0.51 | .16 022 | .71 1.93 | .02% | -0.04 | .78 0.04 | .88 0.80 | .00%*x
PRICE AND COST VARIABLES
A(CPI) 0.43 | .02%* 0.61 | .00%** | 0.71 | .00%* | 013 | .09%* 0.24 | .06* 0.19 | .00%**
A(PPI) 0.29 | .08+ 0.35 | .01** | 0.40 | .08* 0.04 | .44 0.06 | .39 0.14 | .00%*
A(OP)? 0.01 | .57 - - - - 0.02 | .01+ - - - -
A(FPI) -0.18 | .00%** | -0.19 | .00%** | 0.11 |.26 -0.03 | .25 -0.05 | .15 -0.04 | .10

" Sample starts 1998.
? Estimated using data of quarterly frequency.
Y Estimated using data of quarterly frequency, sample starts 1995.

* denotes significance at .1 level. ** denotes significance at .05 level. *** denotes significance at .01 level.

WIBIM — 1-month interbank offered rate; WIBIMR — WIBIM in real terms;, WIB3M — 3-month interbank offered
rate; WIB3MR — WIB3M in real terms; ICR — interest rate on personal PLN time deposits; ICRR — ICR in real
terms; 10UT — industrial output;, OP — world oil price (USD per barrel); FPI — food price index (v/v); PPI — pro-
ducer price index (v/y).

The estimation results indicate that the use of available information by Polish consumers seems
to be far from optimal, and even weak-efficiency requirements are not fulfilled. In the years
1992-2002 the variables taken into account by consumers in formulating inflation predictions
mainly comprised exchange rates and demand variables such as GDP growth or unemployment

rate. The remaining categories analysed do not appear to be given adequate consideration (al-
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though in some cases different specifications of the test equation lead to contradictory conclu-

sions), since they are statistically significant in explaining expectational errors.

Interestingly, there is no evidence that the macroeconomic efficiency of Polish consumer infla-
tion expectations tends to increase over time. On the contrary, some of the information variables
(e.g. interbank interest rates, unemployment rate) taken into consideration in the first of the sub-
periods selected were not used in the second. This suggests that, even if the adoption of direct
inflation targeting in Poland and the commitment of the monetary authorities to achieving price
stability has influenced the pattern of responses to the survey question and anchored the level of

consumer inflation expectations, it has yet to increase their forward-lookingness.
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3. Consumer inflation expectations in euro area and in Poland

3.1. Euro area survey question response patterns and quantification results

Is the way in which consumers form their expectations in Poland significantly different from that
in the developed market economies? The aim of the following sections of this paper is to shed
some light on the specific features of consumer inflation expectations in a transition economy

that has in the past experienced high and volatile inflation.

Data from the European Commission Consumer Survey question are used to quantify consumer
inflation expectations in the euro area. Since the European Commission Survey question is
analogous to the Ipsos-Demoskop one, it is possible to implement the same adjusted Carlson and
Parkin (1975) approach to derive objectified measures of euro area consumer inflation expecta-
tions. These may then be analysed in order to draw some conclusions for cross-country compari-

sons.

The pattern of responses to the European Commission Survey question concerning consumer
inflation expectations is presented in Figure 14. Movements in the distribution of responses,
which reveals the degree of the respondents’ optimism in forming expectations, seem to be highly

correlated with changes in the current rate of inflation.
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Figure 14. Pattern of responses to European Commission Survey question concerning infla-
tion expectations in euro area member states, 1985-2002
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Source: survey carried out by the European Commission — DG ECFIN, Eurostat.

Survey question: “By comparison with what is happening now, do you think that in the next 12 months: (1) there will
be a more rapid increase in prices, (2) prices will increase at the same rate, (3) prices will increase at the slower
rate, (4) prices will stay about the same, (5) prices will fall slightly, (6) difficult to say”.

As with the measures quantified by Forsells and Kenny (2002 a), objectified measures of con-
sumer inflation expectations in the euro area suggest a strong relationship between actual and
expected inflation (Figure 15). In particular, it seems worth mentioning that consumers antici-
pated the downtrend in inflation in the course of the 1990s, contrary to the second half of the
1980s and the years 1998-2000, when they underpredicted the actual inflation figures.
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Figure 15. Objectified measures of euro area consumer inflation expectations
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Source: Eurostat, own calculations.
HICP y/y expected (+12 months) denotes the expected rate of change of consumer prices over the next 12 months,
estimated on the basis of the adjusted Carlson and Parkin (1975) method; actual HICP y/y ex-post (+12 months)
denotes the actual HICP year on year, with reference to which expectations were formed; current HICP y/y is the
annual harmonised index of consumer prices known at the moment when surveys were carried out.

Decomposing annual changes in consumer inflation expectations to provide a separate reflection

of the effect produced by shifts in the pattern of responses to the survey question and by changes

in the current rate of inflation confirms the prominent role of the latter (Figure 16). Both determi-

nants of the quantification outcome have usually operated in the same direction, with the excep-

tion of 1991, 1993, 1995 and 2001.
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Figure 16. Decomposition of changes in euro area consumer inflation expectations
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3.2. Formation and properties of euro area consumer inflation expectations

To describe how euro area consumers set their inflation expectations, the following ECM rela-

tionship is taken into account:

e _ e 0— 0+
[33] A”le\, SO T T Ty T B-Arx, + B, Arn, +é,

where 7° denotes expected inflation, 7 actual inflation and Az’ and Az’ are positive and

negative changes in the current rate of inflation, respectively:

Ax! if Az} <0

[34] Ar) =
0 if Ax? >0
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0

{ Arx!

if Ax? <0

[35] Az’ =
if Ax! >0

The estimation results of equation [33] may be written as follows (standard errors in parenthe-

ses):

e
+11]1-1

e
+12)1

-0.03-7

(0.01)

[36] Az, =0.037,,

(0.01) (0.07)

Sample: 1985.02-2001.12
Observations: 203

R? (adjusted R?) — 0.59 (0.58)
DW stat. — 2.00

+0.66- A’ +0.73- Az +¢,

(0.06)

The hypothesis that respondents adjust their expectations to the prior period deviation from actual

inflation ex-post and react symmetrically to increases and decreases in the current rate of infla-

tion, i.e.:

[37] Hy: a,=-a,, B =5,

is not rejected (y° statistics equal to 0.92). Therefore, a constrained version of equation [36] is

estimated, leading to the following specification:

€ [—
t+11|1-1

e —_—

t+12)t T

0
any )+ (()0"075()). Aﬂ-t +u,

0.03- (=

(0.01)

[38] Az

Sample: 1985.02-2001.12
Observations: 203

R? (adjusted R?) — 0.59 (0.58)
DW stat. —2.00
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Objectified measures of consumer inflation expectations in the euro area do not fulfil the re-
quirements of the rational expectations hypothesis and usually underestimated actual price
movements ex-post. The mean of expectational errors is negative (equal to —0.3 percentage
points) and even if the autocorrelation of these errors decays gradually, there does appear to be

some negative autocorrelation for lags greater than twelve.

Figure 17. Expectation errors and their autocorrelation
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Source: own calculations.

A formal verification of the rational expectations hypothesis was carried out in the way consistent

with Forsells and Kenny (2002 a) study, i.e. using the test equation:
[39] 7, =a+ B ﬂ'ze/t—n +¢&

If the joint null hypothesis (a, ,B) = (0,1) is not rejected, it can be argued that expectations are

unbiased in statistical sense. Estimation results prove that in 1986-2002 consumer inflation ex-
pectations in the euro area were biased, in terms of both headline inflation (Table D) and various
measures of core inflation (Table E). This result also applies to the recent subperiod (1993-2002),
which stands in contradiction to the findings obtained on the basis of subjective measures of con-

sumer inflation expectations by Forsells and Kenny (2002 a).?

2 Quantifying consumer inflation expectations, Forsells and Kenny (2002 a) calculate the subjective perception of
past price movements on the basis of a qualitative EC Survey question concerning perceived inflation. They use this
indicator instead of assuming that consumers perceive inflation correctly.

ECB « Working Paper No 287 * November 2003 43



. o e . .. .
Table D. Test for unbiasedness (7, = ——+ -7/, ,, +&,) with respect to headline inflation

100
Measure of euro area consumer inflation ex- Forsells and Kenny (2002 a) measure

. . . of euro area consumer inflation expectations
pectations based on current inflation rate S o . %)

based on subjectively perceived inflation rate

o ﬁ RZ 12 o ﬂ R2 12

Full period: 1.44 0.53 037 33.6 0.55 0.90 0.41 5.86
1986:01-2002:12 (:25) (.10) ’ [.000] (.40) (.14) ’ [.053]
Subperiod: 2.77 0.20 0.07 52.5 2.48 0.37 0.12 324
1986:01-1992:12 (:38) (.13) ‘ [.000] (.48) (-15) ’ [.000]
Subperiod: 1.12 0.56 0.50 17.6 -0.07 1.00 0.63 0.91
1993:01-2002:12 (:28) (.10) ‘ [.000] (:39) (.14) ’ [.635]

") Sample finishes December 2000.

Equations are estimated by OLS using covariance matrix corrections suggested by Newey and West (1987). Figures
in parentheses are standard errors. Figures in brackets are P values. y* statistics pertain to null hypothesis:

Hy:(a. p)=(0.1)-

Table E. Test for unbiasedness (7, = 2 p-r, ., + &) with respect to core inflation

100
HICP — all items excluding HICP — all items excluding HICP — all items
energy and unprocessed food energy and food excluding energy
a ﬂ R? ZZ o /B R? Zz o ﬂ R? Zz
Full period: 0.53 0.92 0.84 259 0.45 0.95 0.84 26.9 0.70 0.84 0.76 21.3
1988:10-2002:12 (.13) (.04) ) [.000] (.12) (.04) ’ [.000] (.17) (.06) ’ [.000]
Subperiod: 2.34 0.45 0.75 202.0 2.19 0.51 0.78 250.2 2.70 0.35 0.56 149.8
1988:10-1992:12 (.17) (.05) ' [.000] (.15) (.04) ’ [.000] (:24) (.07) ’ [.000]
Subperiod: 0.34 0.94 0.89 28.4 0.30 0.96 0.88 25.5 0.58 0.81 0.81 234
1993:01-2002:12 (.08) (.04) ) [.000] (.09) (.05) ’ [.000] (.12) (.04) ’ [.000]

Equations are estimated by OLS using covariance matrix corrections suggested by Newey and West (1987). Figures
in parentheses are standard errors. Figures in brackets are P values. y* statistics pertain to null hypothesis:

Hy: (e, p)=(0.1)-
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3.3. Comparison of Polish and euro area consumer inflation expectations

The availability of similar survey data and the implementation of analogous quantification proce-
dures allow some comparative conclusions to be drawn regarding how consumer inflation expec-
tations are formed in the euro area and in Poland. The transition from a centrally planned econ-
omy to a market economy constitutes a complex process of structural and institutional adjust-
ment, but the primary changes which make this process possible are behavioural. Given this, the
way in which Polish consumers set their inflation expectations should be expected to react to the
psychological changes that are a crucial part of the transition process. Hence it seems particularly
interesting to analyse whether the basic features of consumer inflation expectations in both

economies display a tendency to converge.

The gradual convergence of the formation of consumer inflation expectations in Poland and in
the euro area is confirmed by changes in the pattern of responses to the survey question, as por-
trayed in Figure 18. Significant differences are apparent in examining the respective fractions of
respondents in 1992-2000. These refer both to the average percentage of respondents choosing
each of the response categories and to their volatility. In particular, fractions (1) and (2), consist-
ing of relatively more pessimistic respondents, were larger and more volatile in Poland than in
the euro area, while fraction (4), comprising respondents who believed that prices would remain
stable, was substantially smaller and less volatile in Poland than in the euro area. The high infla-
tion environment meant that Polish consumers rarely reported that prices would fall in the course

of the following twelve months.
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Figure 18. Pattern of responses to survey question, euro area and Poland
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Source: EC-DG ECFIN, Ipsos-Demoskop.

Survey question: “Given what is currently happening, do you believe that over the next 12 months prices will:
(1) rise faster than at present, (2) rise at the same rate, (3) rise more slowly, (4) stay at their present level, (5) go
down, (6) difficult to say”.

In 2001-2002, the distribution of Polish consumer opinions concerning future price movements
changed considerably, tending to become similar to the distribution of consumer expectations in

the euro area. To assess the scale of the remaining differences, the following experiment was
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conducted. The adjusted Carlson and Parkin (1975) approach was implemented to quantify coun-
terfactual consumer inflation expectations under the assumption that the current rate of inflation
was the same in both economies, equal to 2% for the whole sample period. Under this assump-
tion, the probability measures of inflation expectations exclusively reflect the pattern of responses
to the survey question and allow these to be compared. In other words, the quantification out-

comes are adjusted for the differences in inflation rates between the euro area and Poland.

The results of the experiment, presented in Figure 19, show that in 1992-2001 the pattern of re-
sponses to the survey question in Poland was significantly worse than in the euro area in terms of
the impact this had on the quantification outcomes. In 2001, Polish consumers rapidly revised the
way they formed their price expectations, and by the end of the sample period the influence on
the quantification outcome of the distribution of survey responses was in line with that noted in

the euro area.

Figure 19. Counterfactual inflation expectations in euro area and in Poland, assuming 2%
current inflation
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Source: own calculations.
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The differences between the euro area and Poland concerning price growth and the distribution of
responses to the survey question led to a sizeable gap between objectified measures of consumer
inflation expectations in the two economies (Figure 20, Table F). In 1992, Polish consumer infla-
tion expectations were over 14 times higher than euro area ones. In subsequent years, these ex-
pectations came down as disinflation proceeded. In September 2002, consumer expectations in
Poland were for the first time lower than those in the euro area. At the end of the sample period,
i.e., in December 2002, objectified measures of inflation expectations in the euro area and Poland

stood at 1.5% and 0.8%, respectively.

Figure 20. Inflation expectations in euro area and in Poland
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Source: own calculations.

Table F. Ratio of consumer inflation expectations, Poland vs. euro area, annual averages

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Ratio 14.13 13.71 16.91 14.66 | 13.33 1432 | 14.34 | 10.65 6.52 2.69 1.35
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A detailed comparison of the basic properties of consumer inflation expectations in the euro area

and in Poland is presented in Table G. This refers to the pattern of responses to the survey ques-

tion, the relative importance of the factors determining quantification outcomes, the forecasting

accuracy of consumer inflation expectations, and the way in which these are formed in the two

economies.

Table G. Features of consumer inflation expectations in euro area and in Poland

Polish consumer
inflation expectations

Euro area consumer
inflation expectations

Sample period

1992:01-2002:12

1985:01-2002:12

Average percentage
of respondents (P)
in each response
category (%) and
standard deviations
(SD) (percentage
points)

Response (1)

P:25.0, SD: 8.0 [1992-2002]
P:9.7 [2002.12]

P: 14.9,SD: 4.9 [1985-2002]
P:10.2 [2002:12]

Response (2)

P:51.2,SD: 4.7 [1992-2002]
P:43.9 [2002.12]

P:42.8,SD: 4.6 [1985-2002]
P:34.6 [2002:12]

Response (3)

P:13.2,SD: 3.0 [1992-2002]
P:19.4 [2002.12]

P: 14.5,SD: 2.4 [1985-2002]
P:23.0 [2002:12]

Response (4)

P:4.4,SD:33 [1992-2002]
P:16.7 [2002.12]

P:20.3,SD: 5.7 [1985-2002]
P:25.6 [2002:12]

Response (5)

P:0.7,SD: 0.7 [1992-2002]
P:1.9 [2002.12]

P: 1.4,SD: 0.6 [1985-2002]
P: 1.9 [2002:12]

Response (6)

P:5.6,SD: 1.4 [1992-2002]
P:8.0 [2002.12]

P:6.1,SD: 0.8 [1985-2002]
P:4.6 [2002:12]

Total change in inflation
expectations during sam-

ple period (percentage -38.8 -2.89
points)
Change (%) caused by 9.3% [1992:01-2002:12]
changes in survey ques- . 18%
tion response pattern 31.7% [1993:01-2002:12]
Factors determining | Change (%) caused by 109.3% [1992:01-2002:12]
quantification out- changes in current rate of ) 82%
comes inflation 68.3% [1993:01-2002:12]
Absolute change (%)
caused by ch.anges in 36.3% 30.6%
survey question response
pattern
Absolute change (%)
caused by changes in 63.7% 69.4%
current rate of inflation
ME 6.99 (5.05) -0.33 (0.20)
Forecast perform-
ance statistics vs. MAE 7.68 (5.80) 0.76 (0.75)
naive expectations | 37/ pp 0.75 (0.68) 0.29 (0.32)
(in parentheses)
RMSE 0.92 (0.50) 0.01 (0.01)
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Polish consumer
inflation expectations

Euro area consumer
inflation expectations

Formation of infla-
tion expectations

Rationality:

- Mean of forecast errors

6.99

-0.33

- Biasedness Biased upwards Biased downwards
. . Macroeconomic variables taken into
Constrained use of macroeconomic . . .
. . . . . . account while forming expectations,
- Efficiency information, no signs of increasing

macroefficiency.

increasing macroefficiency
[Forsells and Kenny (2002 a)].

Long-run relationship
with:

Current inflation

Actual inflation ex-post

Symmetry of responses to
changes in current rate of
inflation

Reaction of inflation expectations
(measured in absolute terms) to
positive changes in current rate of
inflation stronger than to negative
changes in current rate of inflation.

Same reaction of inflation expecta-
tions (measured in absolute terms)
to positive and negative changes in
current rate of inflation.

Maximum response of
inflation expectations to
temporary increase in
current rate of inflation of
1 percentage point (in
percentage points)

1.45

0.70

Maximum response of
inflation expectations to
temporary decrease in
current rate of inflation of
1 percentage point (in
percentage points)

0.85

0.70
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Conclusions

In the 1980s, the relationship between economics and other social sciences was perceived as un-
satisfactory, since economics was treated as a self-contained discipline. With reference to infla-
tion expectations, Wérneryd (1986) offered an interesting assessment of the divide between
economists and other social scientists: “[A] necessary, but, of course, not sufficient condition for
the usefulness of psychology in economics, is that the findings are stable over long periods of
time. (...) There are certain areas of psychology that cannot be accused of being fickle. There
are, for example, psychophysical laws that have survived the test of time, there is the consistent
development of certain areas in cognitive psychology, and there is finally considerable stability
in the methods used to study human behavior. (...) In psychology there are two ways of dealing
with expectations: a behavioristic and a cognitive way. In strict behavioristic psychology, expec-
tations which are usually referred to as expectancies cannot be observed directly but only in-
ferred from observable behavior. (...) While expectancy is inferred from behavior, expectation,
which is used in cognitive psychology refers to something that is subjectively experienced. The
only way of assessing a person’s expectations thus lies in asking the person about them in a more
or less subtle way. (...) Many economists apparently feel that psychological theories and methods
cannot contribute anything of value to economic analyses. The area of expectations is a case in
point. Expectation was introduced in economic analysis as a non-measurable, psychological con-
cept. The prevailing view among economists has always been and still is that the type of meas-

urements carried out by psychologists do not qualify for use in economic models” >

In the course of recent years, the way the attainments of other social sciences are treated in eco-
nomic considerations has undergone a substantial evolution. Economics has become more willing
to take a holistic (interdisciplinary) approach to interpreting the behaviour of individuals. The
revolution in rational expectations and ongoing debate on the way in which expectations are
formed have put behavioural and cognitive measures of the inflation expectations of different

groups at the centre of interest of contemporary central banks.

K. E. Wirneryd (1986), pp. 261-262.
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Qualitative surveys constitute an important source of information concerning consumer inflation
expectations. Attempts are being made to use survey data not only in a descriptive (qualitative)
way, but also to quantify them and to include them in macroeconometric models [Forsells and
Kenny (2002 b), Lyziak (2002)]. It appears that a dynamic development of this new tendency is

likely in the near future.

As presented in this study, quantification procedures founded on the canonical Carlson and
Parkin (1975) approach seem to be useful in terms of translating cognitive survey data on con-
sumer inflation expectations into numbers consistent with statistical measures. Quantification
results supplemented with the analysis of pattern of responses to the survey question facilitate
examining basic features of consumer inflation expectations, including their rationality and for-

mation.

The memory of hyperinflation, the limited credibility of economic policies and the process of
learning the rules of the market economy have all exerted an influence on how Polish consumers
set their expectations during the past decade. In particular, the fraction of relatively more pessi-
mistic respondents has on average been relatively larger and more volatile than in the euro area
while the fraction comprising respondents, who believed that prices would remain stable, was
substantially smaller and less volatile than in the euro area. However, the ongoing process of dis-
inflation, which has reduced price growth to extremely low levels (as seen at year end 2002,
when twelve-month inflation sank to 0.8%), has resulted in Polish consumer expectations gradu-
ally converging with those in the euro are. This process was noticeably intense most recently, i.e.,

in 2001-2002.

The way in which Polish consumers form their expectations, confronted with the performance of
the disinflation process in Poland, leads to a long-run bias in inflation expectations. These usually
overshoot inflation ex-post, and thus do not fulfil the rational expectations hypothesis and do not

constitute an unbiased predictor of future price movements.
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