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Introduction

After the experiences of the oil crisis of the 70s, when inflation in the wotld clearly and rela-
tively permanently increased, central banks have begun to pay greater attention to stabiliza-
‘tion of inflation at a low leével, which would create positive conditions for the economic devel-
opment of countries. This resulted, among other things, in a change in the approach to mone-
tary policy and adoption in the early 90s by a number of countries 'the.stfat'e_gy- of inflation
targeting (IT).

As part of the IT strategy the central bank is committed to. maintain relatively stable prices,
assuming achievement c)f'.i'ts own numerical inflation target in the medium term. Such com-
mitinent of the central bank allows for flexible adjustment.of monetary policy parameters to
the shocks in the domestic economiy and the external efivironment, ard at the same time sup-

ports the arichoring of the inflation expectations of economic agents.

Given the role of the inflation indicator in the inflation target strategy, from the point of view
of the central bank it is important to khow the processes taking place in the economy and price-
setting beliavior of the economic agents affecting inflation. Literature analyzing these issues,
both domestic and foreign; is extrémely extensive. However, it focuses mainly on the analysis
of the aggregate CPI, while the studies based on disaggregated data are still relatively scarce.

Piirpose, method and research _p'l’.‘ob:lemsf

The puirpose of my research articles described below is to show the informational advantage
of disaggregated data analysis over aggregate data for the understanding of inflation _.prQCeSSGS-
in‘a small open eéconomy, like Poland. For each research problem presented here I perform an
appropriate decomposition of the CPI in order to analyze economic processes influencing the

price dynamicsof individual components of the inflation index from various perspectives.

The presented output consists of the thematically coherent collection of articles, mostly co-
authored, which analyze selected aspects of inflation in Polaind. Each study is based -on dis-
aggregated data on the consumer goods and services.;_price index.

In my articles I focused on four research problems. The first one was to analyze the impact of
changes in the domestic economic situation on price developments ina smail-op‘eh econemy,.
like, among others, Poland. My analysis was intended to verify the hypothesis of a potentially
low impact of domestic factors on thé-dev'elopme”nt of the price index. At.the same timie in this
‘study I-wanted to estimate the usefulness of core inflation measures for the assessment of de-

mand pressures in the economy.

The obtained results concerning the impact of the economic situation ‘in the country on infla-
tion indicated the existencé of a group of the CPI components which are not sensitive to the
changes of the domestic economic situation. Thetefore, int the subsequent analyses I decided
to attempt a more precise identification of external factors influencing inflation, which is my
second research problem presented in this collection of articles. The analysis of this issue was



cartied out from three perspectives: First, I analyzed what type of external shocks have the
.greatest influence on the variability of inflation in Poland. Second, what is the transmission of
price impulses from a large economy (the euro area) to smiall open économies (including Po-
larid). And third, is there one common factor shaping the components of the price index in the
countries of our region, or is it possible to distinguish various common factors dépending on
the analyzed sector or country .

The third research issue [ undertake to analyze is to assess the formulation of inflation expec-
tations of households, and in patticular to check which components of the CPI are taken into
consideration wheén forming these expectations. From the point of view of conducting an ef-
fective monetary policy this problem is important because, as Woodford { 2005) and Svensson
(2004) claim,-_mone'tary-‘ policy to a large extent consists in managing expectations. Therefore,
the knowledge of how consumers assess current and especially future inflation processes is
necessary to fully understand the character of monetary policy transmission.

The fourth and final research problem is to assess the quality of the published price index and,
in particular, whether it is biased due to the substitution of goods and services, what can be
done only on the basis of disaggregated data. This problem only superficially focuses on the
statistical issue of estimating the bias of the CPI in Poland. Many economists are interested
whether the assessment of price changes of the average price basket is adequate because the
CPI has numerous applications. It is particularly important in the case of countries where cen-
tral banks implement the strategy of inflation targeting expressed in the CPL As shown by i.a.
'Kokoszczyflski._(ZOO{L), Wojtyna: (2004) and Baranowski _(__2008),_ the potential bias of the CPI
estimate is.one of the .reasolns for setting the inflation target 4t positive level.

As mentioned earlier, in the domestic and foreign literature on price-_se_tting_ processes and
inflation we encounter a large number of studies based on aggrega’re indices - mainly the CPL
and core inflation measures. Analyses based on disaggregated data are relatively rare. In my
work I hypothesize that the analysis of disaggregated data may contribite to deepening the
understanding of price-setting and inflation processes, as well as the formulation of expecta-
tions by households. Moreover, an analysis based on disaggregated data is necessary when
attempting to estimate the precision of inflation measurement.

The analysis of the presented research problems was performed on the basis of disaggregated

- data-with-the uise-of a-‘wide range- of econometric-methods: -Among-the tools used-are both - -

simple correlation analyses, linear regression models estimated using theleast squares method
and generalized method of moments, as well as some more advanced models, including factor
models, or structural vector autoregression (VAR) models.

The impact of domestic economic situation on price development in a
small open economy

One of the research areas in which the need for disaggregated data analysis has a particular
significance is the estimation of the parameters of the aggregate Phillips curve, in the case of



which there often is a problem with obtaining the statistical significance of the parameter link-
ing inflation to the output gap (i.a. Orphanides and van Norden, 2005, Nason and Smith, 2008,
Rumler and Valderrama, 2010, Blanchard et al. 2015). There are numercus works on the rela-
tionship between inflation and domestic economic activity based on aggregate data (i.a. Raz-
zak, 2002, Del Negro et al., 2007, Kuttner and Robinson, 2010, Rumler and Valderrama, 2010,
Vasicek, 2011). Studies based on aggregate data often point to the weakening of the response
of inflation to the changes in domestic demand, which can be identified with the so-called
flattenin_g of the Phillips.curve (e.g. Borio and Filardo, 2007).

While the flattening of the Phillips curve can be really observed in Poland (Szafranek, 2016),
the analysis ‘on the level of aggregate CPI does not provide an answer to the question of
whether the weakening of this relationship is evenly distributed between different compo-
nents of inflation, of rather if there is a group of prices which are strongly influenced by the
domestic economic situation. In this case, the advantage associated with the analysis based on
disaggregated inflation data is the possibility to extract this part of the CPI which is statistically
significantly influenced by the changes in the output gap, and what in turn allows for the
identificafion of the group of goods and services with prices potentially affected by the do-
mestic monetary policy (see i.a. Bryan and Meyer, 2010, Froehling and Lommatzsch, 2011). At
the saime time,.aggfe_gation of components considered sensitive to changes in the domestic
economic situa_t_i._oh enables construction of a price index which can show demand pressures
in the economy, and is available sooner than other commonly used measures of demand pres-

sure, as e.g. output gap.

Although there are stadies which address this issue using disaggregated indices of inflation
for the euro area:and the US economy, to the best of -my-knoWled ge the presented study cori--
stitutes the first attempt to extract from the CPIin'Poland the components with prices reacting,
to the domestic economic situation (Haltka and Kottowski, 20147).

The analysis of the disaggregated inflation index for Poland was carried out based on the Phil-
lips curve. The equations déscr_ibing the relationship of the price index of individual CPlcom-
ponents with the output gap also included factors such as exchange rate and inflation abroad.
Such construction of the Phillips curve allows not only to define the components of the infla-
tion indicator which react o the changes in the domestic economic situation, but alse makes it
possible to assess the impact of the ekCh'ang'é rate on the development of individual prices®.

Disaggregation performed during the study allowed me to extract in a formal way the com-
ponents of the CPI basket which are sensitive to changes in the domestic demand and ex-
change rate fluctuations. The results of the analysis indicate that more than half of the con-
sumption basket (55%) responds to the changes in the output gap. Apparently, the prices most

1 The article is-part of a thematically ccherent collection. My ¢ontiibution'is estimated at 50%. T was responsible for
thee-congept of the study, preparation of data, calculation of the index of goods and services responsive to the output
gap (TDSG), interpretation arid description of the resulis . '

2 The central bank through'its monetary. policy affects also, though due to the role of external factors to a limited
extent, the exchange rate and indireétly the imported inflation.
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sensitive to the changes in- domestic economic activity are those which are characterized by
relatively high volatility, that is a significant part of components from the food and energy
group, The conclusions from this part of the study indicate that contrary to widespread ‘opin-
-ions about a relatively fixed demand for food and energy in developing countries, the prices
in these groups are influenced by the domestic economic situation changes and do.not depend
only on global trends in commodity markets. Moreover, only a small patt of the durable and
semi-d_.urab_le goods prices is sensitive to changes in the output gap. Most likely, the prices in
these groups are shaped by globalization manifesting itself among othet things in moving pro-
duction to.countries with lower production costs (Rogoff, 2003) and the ongoing acceleration
of technological development in this period. This' hypothesis is confirmed by my another
study: Hatka and Kotlowski (2016), in which I find a statistically significant relationship be-
tweerl global non-commodity 'Sup'piy shock and priee developments in these groups of goods.
A more detailed look at the behavior of the indices of these prices indicates that many of them
showed a-downward trend over the last decade - unrelated to the cyclical position of the Polish

economy.

With reference to the impact of the exchange rate changes on prices, 30% of the CPI basket in
Poland Shows.smsiti.v-i.ty to its changes. Moreover, almiost all the components sensitive to the
exchange rate changes react also to the changes in the domestic economic situation. The cate-
gories most sensitive to the ex'chatige rate fluctuations are durable and semi-durable goods,
alﬁthoug'h it should be emphasized that among these goods there is a group where the prices
do not-show sensitivity to changes of neither the exchange rate nor the domestic output gap
(which, as already indicated, can be associated with the globalization process). As expected,
the force of the impact of the exchange rate is not the same for all componerits. Short-term
impact of the exchange rate (pass-through) varies from 0.004 (for furniture and household ap-
pliances) to 0.23 (for food and expensive goods, suclv.as cars), and the average impact'is 0.05,
which is a slightly lower result than indicated by the results of the research by Kapuscinski et
al. (2015), whio-analyzed the impact of the exchange rate using aggregate data.

The results of a similar study for the euro area countries were presented by Froehling and
Lommatzsch (2011). However, as the euro area is a large closed economy, the authors did not
take into.consideration the exchange rate while estimating the Phillips curve and the results

indicate a greater proportion of the ‘components responsive to the changes in the output gap

t(two thirds.of the components included in the consumer basket) As it is the case in Poland, in
the euro area on one hand the domestic economic situation quite strongly affects food pr.l.c_e_s,
and on the other hand the prices of durable and semi-durable goods are relatively léss respon-
sive to changes in the output.gap.

The study on defining the categories.of goods responsive to the changes in the domestic eco-
nomie situation was continued in the article by Hatka and Kottowski (2016). The authors

3 The article is part ofa thematically coherent collen_:ti'on._M.y. contribution is estimated at 50%. I was responsiblé for
the concept of.the study; choice of the research method, review of literature, preparation of data, interpretation of
results from the SVAR model and Philips curves.



found that the impact of the- domestic economic situation on inflation in a given country is
idiosyncratic, depending on the stricture of the economy - the study confirmed the importance
of the domestic output gap in shaping inflation in Poland. However, in the case of the Czech
Republic the output gap does riot have such a strong impact on inflation. In Sweden this effect
was significant only in the period preceding the oufbreak of the global financial crisis and
during its initial phase, when the gap was characterized by Mgh"ﬁblatility,_ then it remhained
modest. The results obtained in this study I discuss in the latter part of this paper.

The results of both presented studies indicate that the lack of statistical significance of the pa-
rameter linking changes in inflation to the level of domestic economic situation (i."e. the Phil-
li_ps--:curv'e) may be due to the fact that a significant portion of the CPI basket is not sensitive to
changes in the output-gap, which may reduce the sensitivity of the aggregate CPI to changes
in the domestic economy . Thus the analysis of disaggregated data allows to define the reasons
for the lack of statistical significance or instability in the estimates of this parameter for the
aggregate index (CPY or HICP), which is indicated for example in the studies by Vasicek (2011)
for Poland and the Czech Repﬁblic. At the same time thanks to this analysis, assuming that the
cernitral bank has influence on the domestic economic situation, it is _po'sé___ib]e‘ to attempt to an-
swer the question to what extent the central bank in Poland can shape inflation in the country.

The results also indicate that the core inflation indicators are not the best measure reflecting
the actual inflation pressures in the economy, although some authors see such application for
them. For example, Rogers (1998)-indicates that the measure constructed by excluding certain
componerits, usually groups with prices highly sensitive to supply shocks and/or external fac-
torsofa 'te'm_po.rary nature, may- constitute a better approximation of changes in the domestic
demand. However, Filar (2009) rightly emphasizes that the exclusion of food and fuel prices
does not miean that an index constructed in this way will reflect the effects of demand changes
ina given economy due to the inclusion of such components, the prices of which are, for ex-
ample, administratively tegulated. The question arises whether it is possible to construct an
indicator which will reflect demand pressires in the economy and to express it in tetms of

price changes.

In my study (Hatka and Kottowski, 2014), by identifying groups of goods and services with
prices sensitive to the domestic economic situation, 1 could also petrform their aggregation in
otder to construct an index of goods and services sensitive to output gap (IDSG)". The changes.
of this index will be parallel to the fluctuations in the domestic -eéonO'lny.

The analysis of relations between the chosen measures of inflation (CPI, core inflation and the
proposed IDSG index) and the output gap has confirmed that among those measures the IDSG

1Tt-is worth reminding that the analysis of disaggregated data on the basis of the Phillips curve for a small open
ecoriomy {e. g. Poland} also allows. to specify the categories of goods and services, the prices of which are affected
by changes in the exchange rate: My co-authorship study: Hatka and Kattowski (2014) indicated that the so-con-
structed index also includes almost all components of the price index, which-are sensitive to the changes in the
exchange rate.



index is mostresponsive to the changes in the domestic economic situation®. A similar analysis
for the euro area was conducted by Froehling and Lommatzsch (2011), also confirming good
properties of an index constructed in this way.

It is possible to indicate the following benefits fromrcreating an index defined in this way. First,

the IDSG index can show demand pressures in the'economy in terms of price growth, and not
only in real terms (that is, by estimating the output gap)¢. Second, because of its-constriiction,

information on the index is available relatively fréquently (every month?),.and the delay in.
publishing is smaller than in the case of the output gap estimates (approximately 11-14 days

after the end of the month, while estimates of the output gap are available on a quarterly basis,

45 days after the end of the quarter). In addition, the CPLisnot subjected to revisions®?, as is the

case of the GDP data, and hence the IDSG index does not change back with the influx of new

information.

Third, taking into account the basic channels of monetary transmission, the IDSG index— on
one hand including goods sensitive to demand, on the other hand almost all goods sensitive
to exchange rate fluctuations®~ will express changes in those prices, which are most responsive
to the changes in the parameters of the domestic monetary policy .

It is: worth mentioning that when we construct measures of core inflation by excluding food
and energy prices, we exclude from the index those components which react to the démand in
the economy, and at the same time we leave some components which are not sensitive to the
domestic output gap. For this reason, core inflation may.not be the best approximation of de-
mand pres'suies in the economy and basing the analysis only on this index can lead to exrone-

ous conclusions.

Tt should be noted, however, that the IDSG index should not be considéered as a meastire com-
peting with the traditionally 1ised measures of cote inflation, but only as a complementary
measure, providing a different perspective on inflationary processes in the economy.

Characteristic of external shocks affecting inflation in Poland

In the already quoted study by Hatka and Kotlowski (2014), a fairly large group was found of
goods with prices insensitive both to the domestic economic stturation and to changes in the

? The strength i$ measured by the valug of the coefficient standing at the output gap in the equation.

® A similar analysis was performed by Chrnielewski and Kot (2006), showing; that the indicator that excludes part
of the CPL components-(considered to be under the influence of globalization) is more strongly linked o the do-
megtic economic sifuation.

7 The exception is the data for January, when the €50 publishés only a preliminary estimate of the CPI indicator.
Complete data is published in mid-March with the réléase of inflation data for February.

# In Septemiber of 2015 the €SO began to publish a preliminary estimate of the CPI (so-called flash) approximately
twoweeks before the publication of the final result. In this case, we cannot perceive it as the revision of theinflation
rate, as a preliminary estimate: first, takes inito account only part of the information on changes in prices, and sec-
‘ond, does not provide information about the-dynamics of the individual components of the CP1,

# Due to the limited impact of the central bank fnonetary policy on the’ exchange fate {(and an impottant role of
external factors), this channel wiil have an indirect influerice.
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exchange rate. This led me to identify external factors, probably of a global nature, affecting
+this part of the inflation index.

A study by Borio and Filardo (2007) pointed to the growing significance of the global output
gap in thé‘ price formation in many countries, while the significance of the domestic output
gap is decreasing. Most studies undertaking the problein of the impact of global shocks on
inflation in small open economies focus on aggregate inflation indices (e.g. Mac¢kowiak, 2007,
Globan et al., 2015, Vasicek, 2011, Boivin and Giannoni, 2007, J‘aaskel'a. and Smith, 2013 ,
Aastveit et'al, 2011 Charnavoki and Dolado, 2014). They allow only to answer the question
what shocks and to what extent affect the CPI in the analyzed countries, without showing in
what particular groups of goods and services the prices are influenced by the identified shocks.
In turn, part of the studies based on disaggregated price indices simply apply factor analysis,
which identifies one common factor and then analyzes the impact of shiocks on the indicated
variable (Bovin and Giannoni, 2007, Mumtaz and Surico, 2009, Soares, 2013, Aastveit, 2013,
Baumeister et al., 2013). This makes these studies similar to the earlier mentioned works con-
cerning aggregate data.

The analysis performed by me on disaggregated data, which is, to my knowledge, the first
such attempt at identifying the impact of shocks on individual components of the CP1 for Po-
land, allowed me to identify the components of the CPI with prices reacting to the previously
identified various global shocks — the demand shock, commeodity-specific shock and non-com-
miodity supply shock (Hatka and Kotlowski, 2016y, The disaggregated approach makes it
possible: to distinguish the components of inflation which most "sh'on gly react to external fac-
tors. Therefore, we may determine what part ‘of the inflation is beyond the influence of the
domestic monetary policy and what shocks affect its volatility.

The majority of studies on the impact of global shocks on the aggregate index are carried out
under one SVAR or FAVAR model. With this procedure, all received shocks, both for the
global and domestic variables, are orthogonal to éach othet. In the case of the disaggregated
data such procedure is difficult, because of the large number of potential variables in the
model. Instead, in this study a two-stage estimation procédure was -app_liéd. In the first stage,
in the model of vector autoregression (VAR), based on three variables describing the global
.economy, three global Shocks'We_-re extracted: demand, commodity-specific and non-coGmmod-
ity supply, interpreted here as a productivity shock-and/or globalization shock. In the second
stage, equations were constructed binding the individual disaggregated price indices with the:
'preﬁi.dusly identified shocks, and the domesticoutput gap and the nominal effective exchange
rate (NEER) were used as the control variablés for each indicator subindex.

This analysis brought additional advantage — its comparative potential. The study considered
the impact of global shocks not only on the Polish economy, but also on two other economies

1 The article is-part of a thematically coherent collection. My contribution is estimated at 50%. I was responsible for
the concept of the study, choice of the research method, review of fiterature and interpretation of results from the
SVAR model and Philips curves.



with different levels of development and degree of openness, which remain outside the etro
area - the Czech Republic and Sweden. This enabled mie to compare the résults for Poland with
the results for the other two countries.

The conclusions of this study, although made using data on a slightly different level of dis-
aggregation, complement the residlts of the previously discussed imp'act'- analysis of the do-
mestic economic situation on disaggregated inflation indicator (Hatka and Kottowski, 2014).
The results-indicate. that the prices of a large part of the goods referred to as being under the
‘influence of globalization and showing in the earlier study low sensitivity to changes in the
domestic outpit gap, have evolved over the saraple period unider the influence of the non-
commodity supply shock. The shock can be identified with technological progress (which is
manifested by the increase in productivity) and/or moving production to countries'with Tower
production costs, leading to increased competition and falling prices (globalization). For this
reason, it can be expected that the prices of components such as electronics and household
appliances, telecommunications equipment, or.clothing and footwear will show sensitivity to
the non-commodity supply shock — these assumpticns are confirmed by the restilts of my sur-
vey. In the case of other durable and semi-durable goods, the prices of which have the potential
to react to the non-commodity supply shock, the above relationship is not so-obvious. Most
likely this is due to a fairly strong reaction in prices of these goods, as tradable goods, to
chahges i the exchange rate. |

In addition, the above analysis indicatéd a statistically significant correlation between the
prices of food and energy (on a slightly different level of disaggregation) and the domestic
econornic situation, -therébY confirrﬁin'g' earlier findings that the index of core inflation s riot
the best measure reflecting the demand pressure in the economy. This conclusion would be
difficult to formulate only on ‘the basis of the analysis of the aggregate CPI. Moreover, the
analysis at the aggregate level'could point to a weaker impact of global factors on inflation in
Poland due to the fact that the unit also includes componentsiinsensitive to the changes in the
global economic situation.

The assessment of the impact of external factors on inflation in the country was the subject of
my arother study (Halka and Szafraiski 2015). This analysis is an attempt to answer the
question whether the external determinants of inflation are dominated _b_y only one global fac

vidual countries, in particular shocks specific toa particular group of countries or goods. This
study conducted on di'sag_'g_-r’egated'_ components of inflation gives a different view of the infla-
ton process than works on aggregate data. For-example, Ciccarelli and Mojon (2010) working
on the aggregate data indicate that 70% of the variation in inflation in the 22 developed coun-
tries of the OECD may be attributed to one global factor. However, those authors do not show
what kind of factor this is and only speculate that in the long run similar formation of the

1 The article is part of a thematically coherent colI'ec_ﬁ_on.. My=cqntribution: is estimated at 50%. I was responsible for
the concept of the study, collection of data, calculation (e. g. analysis of correlation), interpretation and description
of the results. ' '

s o] t or.w_or_is.itp\OSSible.;;to:.disﬁtinguish.more..-'factors..mith._.-adsignificaut.imp'act.\on..in'flatiomin-.yindie.\_...\...‘..._.



inflation indicators may be due lo the synchronization of monetary policies in the surveyed
economies. On the.othér hand, my study of the disaggregated. inflation indicators in thie coun-
tries of Central and Eastern Europe leads to different conclusions. In this case, the conducted
analysis indicated that the global comimon factor is respoiisible for only 17% of the variation
in-inflation in the countries of the region, and a significant part of the variation is determined

by factors common to the given sector'?, product groups, or a country.

The analysis exaimines commoit factors influencing inflation in Poland ‘and in the counties of

Central and Hastern Europe, and as [ already indicated, not only refers to the search for com-

mon factors affecting the aggregate infl a‘ti'bh'mdi’catot,- but was expanded to include an-analy-

sis of common factors affecting inflation in particular sectors (goods-services ), factors specific

to the country or a sector in the couittry: Similar studies have been performed for the euro area

countries and ‘the United States (Boivin et al., 2009, Mackowiak e.t al,, 2009, Beck et al., 2011,

Kaufmann and Lein 2013). Importantly, the studies of disaggregated price indices indicate that
a single common factor influencing inflation it all countries is much less important than in the

case of résearch using aggregate CPI indicators.

The results received by me indicate that in the case of Poland the common global factor influ-
encing inflation in the countries of Central and Eastern Europe is responsible for only about
13%. of the variation iiv inflation, but idiosyncratic factors for the individual components of
inflation answer for as much as 55%.: The énalysi_s at the disaggregated level indicated that in
the countries of Central and Easterri European food prices react not only to changes in global
commodity prices, but also to the domestic economic situation, confirming the cenclusions
from my other works previously mentioned here. In turn, changes in the prices of energy com-~
ponents, as expected, on the one hand are strongly determined by the prices of oil, gas and.
coal on.world markets, and on the other hand also show a connection tothe economic situation

in the euro area:

The conclusions of the previous studies are also somehow. cOnfirmed;-by the correlation ob-
tained here between the prices of services and the economic situation in a given country and
the lack of infltience of both global and domestic factors on prices of durable and semi-durable
goods. In the case of the latter two groups, as I previously showed, this result may be due to

the‘influence of globalization and technological progress on the prices of these goods.

In addition, factors specific to.a given country pointed to a greater volatility and lower persis-
tenice of inflation index in countries with the higher GDP per capita, productivity and openness
of the economy. This is probably due to the fact that prices in these countries tend to be more
flexible (e. g. in Estonia see Dabusinskas and Randveer, 2006), and open economies more
quickly adapt to. the changing éxternal environment in order to aintain the competitiveness
of domestic enterprises.

12 A sector means here a-category to which givencomponents of the price index are classified, i. e. services; durable,
semi-durable and non-durable goods based on the classification by COICOP (http://unstats.un.org/unsd/cr/regis-
‘tryfregestiagp?Cl=5).
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Similar conclusions were reached by economists studying analogous issues for the US or the
euro area. The research by Boivin et al. (2009) or Beck et al. (2011), shows that both factors

specific to the country, as well as sector-specific factors play an important role in the process

of price formation, and a common global factor affects the thl'at-i'lity' of inflation to a much
lesser extent,

Also this study, through the analysis made on the basis of disaggregated data, shows the de-
pendence of inflation in Poland from domestic factors (almost 30% of the variation in the in-
flation index depends on domestic.factors), which - as already mentioned - confirms the con-

clusiens from the publications mentioned _previousiy. Therefote, despite the fact that Polarid

is a small, relatively open economy, external factors are not the sole-determinants of inflation
processes. Fluctuations in domestic economic activity are also important, which emphasizes
the role of the domestic economic policy, including monetary, in the process of price for-

mation.

In addition, the analysis -hi_ghlighte’d the importance of the exchange rate regime and the ability
to pursue an independent monetary policy for the variability of inflation. Countries with fixed
(or pegged to the euro) exchange rate exhibit greater volatility of the factor specific for the

country, which suggests that the floating exchange rate and associated with that independent

monetary policy can, to a certain extent, function as.an absorber of shocks and prevent signif-
icant fluctuations in the price index, e_special'l_y' in the period _of'_gl_obal turbulence.

A-continuation of the previous analyses is my study (Halka and Szafranek, 2016%) ot the spill-
overs.of price ihpulses from large countries (the etiro area) to the economies strongly aséoci»
ated with them, characterized by varying degrees of openness (Poland, the Czech Republic
and Sweden). This analysis was preceded by a study of the prevalence of co-occurrence of

deflation or low inflation in recent years in chosen countries.

The first part of this study was to answer the question of whether the price index decline ob-

served in 2013-2014 was due solely tofalling pricés of oil and agricultural commodities, which

is reflected in the negative dynamices of the food and energy prices indices, or whether phe-
nomenon is observed in a broader group of consumer goods and services. To achieve it, I con-
structed a discrepancy index, which explores the difference between the percentage of coms
pornients ‘with the negative price dynarrﬁcs, and the percentage of components, where the dy-

Hiamic exceeds 4%, Thesi‘[’areofthesecompoﬁentswasaaj"us’[edbyt]fe"welghtofe_aéh”ébmpo- e

nent in the CPI basket and norrnalized to 1. The analysis of the discrepancy index pointed out

that the recently observed deflation in the Polish economy is not only the result of falling com-

modity priceson intérnational markets, but it is widespreﬁd and affects over 50% of the basket
weight. Moreover, from 2012, the proportion of components with the dynamics of price

13 The article is part of a thematically eoherent collection. My contribution is.estimated at 50%. I'was responsible for

‘the concept of the.stu_dy,_ review _o_F literature, preparation of 'd_a_ta, calculation of the Disciepanty Index, interpreta-

tion and description of the results.
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growth above 4%% was steadily decreasing and at the end of the analyzed period was around
only 10%, which is the lowést result'ever. This is the case alse in other analyzed countries - the
‘euro area,.the Czech Republic, and Sweden.

Coexistence of the universality of low inflation in the analyzed countries contributed to the
attempt at estimating the effect of spillovers of low inflation between countries. The fransmis-
sion channel is formed by the downward pressure on prices in the country, both from decreas-
ing import prices of finished products, as well as lower prices of components used as interme-
diate goods. In this case, the analysis was performed on both the aggregate CPL, as well as its
main components. The studies on the aggregate level do not show clear signs of the penetra-
tion of inflation from the euro area, which is an important economic partner of Poland, to the
price index in the country. But already the analysié of the disaggregated data shows that the
prices of individual compenents in Poland are partly determined by inflation in the euro area.
The results indicate that in the case of the prices of goods, Poland is a major "recipient” of
inflation from the euro area in this group. The result also show a growing dependence of prices
of services n Poland on the formation of prices in. the euro area (which can be understood as

an effect of globalization of services’ prices).

The presented studies of external conditions of inflation showed on one hand the current im-
pact of global factors on inflationary processes in Poland. On the other hand, they confirmed
the conclusions obtained in the study on the impact of domestic economic situation on infla-
tion, that a large part of the change in the CPI stems from domestic factors. At the same time
it is worth noting that the phenomenon of low inflation (or deflation), is a common phenome-
non restlting not only from a positive commodity shock, it but covers a wide range of compo-
nents of the CPL In my study (Hatka 2016b) I show that despite the influence of global factors.
in'shaping domestic inflation, central banks in small open economies consider in their decision
making process predominantly the forecasts of the domestic inflation regardless the level of
'COmmdditiesprice .-vo'Iatility;on g_lob_al markets. This may be due to, among others, the concern
of those banks paid to arichoring of inflation 'expectati.bns at-a target level expressed in the
domestic CPI which is stressed by prominent central bankers (Bernanke, 2007, Carney, 2012,
Draghi, 2014, King, 2012, Lacket, 2016, Mishkir, 2008).

The synthesis of the results of the studies referred o0 in the first two parts of this summaty-is.
presented in my article: Halka (2016)". It shows the main findings and conclusions for the
monetary policy, which I obtained conducting research on the assessment of inflationary pro-
cesses in Poland using disaggregated inflation index. When confronting the results ob-

tained in the abovementioned studies I could more comprehensively assess the accuracy of

" The chioice of 4% is purely arbitrary. The research on the level of inflation which could adversely affect economic
processes; also distorting decisions of ecanomic agents with the appropriate allocation of capital does not lead to-
clear conclusions, It is possible to indicate, infer alia, the works of Ball {20130t Blanchard {2010), who show that
the inflation rate'equal to 4% should not have a negative impact on the economic growth: Hence thearbitrary choice
of the interval <C; 4>, ' '

15 The article is patt of a thematically coherent collection. My contribution is 100%.
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the hypo.fhe‘se"s stated In my articles, in particular those concerning the role of domestic and
external determinants of inflation in a small open economy. The conclusions¢an be formulated
as follows. First, while Poland is a relatively small open economy; a large part of the volatility
of inflation depends on domestic factors. Second, the core inflation index should not be asso-
ciated with the measure of demand pressures in the economy, Third, a set of external factors
affecting the price-setting process in Poland is relatively wideand varies for different compo-
nents of the price index.

Formulation of expectations by households

Another research problem, which got into the framework of this series of articles is the. way of
formulating inflation expectations by economic agents, in _part:icul'a'r, checking which compo-
nents of the CPI they take into account when forming expectations (Hatka and Lyziak, 20151,
Monetary policy affects the economy by shaping expectations of future interest rate, and cori-
sequently has an impact on the expectations of future inflation and the. output gap. Theref_ore,_
the Tole of the monetary policy (see Svensson, 2004, Woodford, 2005) is to manage expecta-
tions. Seen from this point of view, the monetary policy needs relevant knowledge on formu-
lating expectations by, among others, households. Therefore; the ariswer to two questions
'seem.s crucial. First, how do households formulate their inflation expectations; and in particu-
lar what proportion of the CPI basket they include in this process? Second, does the condicted
monetary policy influence the prices of those components of theiinf_lati.on index which are
taken into account in formulating these expec:tations;

In my analysis, I concentrated on fhe expectations of households which are adaptive, in con-
trast to the expectations of professional forecasters (market analysts), which are often well-
anchored in the inflation target (Lyziak, 2014). In this study I isolated those components of the
CPI, which affect the inflation perceived by households (Hatka and Lyziak, 2015). Such anal-
ysis of the structure of expectations of agents can provide information on the risk that price
increase of individual components of inflation will influence the effects of the second round
and, in consequence, a need to change the monetary policy parameters. Thus, for monetary
authorities it is important to know wh.i.ch.comp'onents of inflation are taken into account in the
process of formulating inflation expectations by households. Are these the components, in case
of which price changes are influenced by the changes of the interest rate, or perhaps those:

in commodity prices on world markets and globalization.
The purpose of the study was to present such a price index, which to the greatest extent reflects

the perception of consumers in the process of formulating expectations of current and future.
price changes. In the study, the indicators taken into account where those which are con-

' The article is part of a thematically cohierent collection: My contribution is estimated at 50%. [ was responsible for
the concept of the stidy, preparation and analysis of time series of price changes on disaggregated level, calculation
of indices of frequently purchased goods, interpretation of the results .
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structed in accordance with the proposal of Brachinger (2006) - the Index of Perceived Infla-
tion, the index of frequently purchased goods?, as well as the index of frequently purchased
goods ignoring price declines. These indices were compared with the CPI and one of the

measures of core inflation - inflation excluding food and energy prices.

The results of my analysis indicated that consumers take into account in their expectations a
fairly broad basket of frequently purchased goods - food and non-alcoholic beverages, tobacco,
housing and energy carriers, fuel, communication services, newspapers as well as articles and
products for personal care. It is worth noting that a significant number of these components of
react to the changes in the domestic economic situation®. At the same time, interestingly,
Polish consumers seem not to notice declines in the prices of these components, noting only

their growth™.

These results may indicate that in a situation of rapid increases in the prices of certain goods
or services, e. g. food, we will see a relatively stronger growth of expectations than it is shown
by the CPI and the monetary authorities will have to either strongly adjust the parameters of
the monetary policy, or use verbal interventions in the form of declarations about the pursuit
of the central bank to bring inflation in the medium term to the target. Moreover, by combining
the results of this study with the results of the analysis of the impact of the domestic economic
situation on inflation in Poland, I can also get the answer to the question of whether monetary
policy can affect the process of formulating inflation expectations. This study indicates that the
central bank using the tools of monetary policy by shaping the output gap may affect inflation
expectations of Polish consumers, as the prices of goods and services to be taken into account
when formulating inflation expectations in large part respond to the changes in the domestic
economic situation. The results therefore indicate that the conducted monetary policy can be
effective in shaping inflation expectations of economic agents.

The problem of the CPI bias

The final research problem, dealt with in this series of my articles is the method of calculating
the consumer price index (Hatka and Leszczynska, 2011)%. This is only seemingly a statistical
problem. The central bank in the framework of the direct inflation targeting strategy defines
its target for the CPI (inflation). This indicator is to be the approximation of changes in the cost
of household consumption, which keeps utility at a constant level (ILO, 2004; Diewert, 1998).

17 The index is similar to the FROOP index calculated by the ECB (frequent out-of-pocket purchases http://ec.cu
ropa.eu/eurc stat/statistics-explained/index.php/Glossary:Frequent out-of-pocket_purchases (FROOPT)). The
composition of the created index is slightly different and includes the characteristics of the expenditure of Polish
households, e. g. the expenditure on restaurants and hotels is not included in this index.

18 Components form the following groups: food, tobacco, energy, part of medical products, personal care and costs
associated with maintenance of the dwelling.

19 Lack of consumer reaction to price declines is confirmed by the results of the CSO survey, in which the fraction
of respondents who feel the price drops is very small (less than 3%).

2 The article is part of a thematically coherent collection. My contribution is estimated at 50%. I was responsible for
the concept of the study, methods of estimating the substitution bias, calculation of the substitution effect, and
interpretation of the results .
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'However; due to the commion choice of the formula for calculating the index among cotiritries
(Laspeyres formula®), the price index may be biased and not fully reflect changes in the cost
of living: |

The problem of incorrect measuremeit of inflation can lead to suboptimal economic policy
(dueto the indexation of many values with the CPJ), including the monetary policy. As already
‘mentioned, the importance of the CPI in conducting the mbnetary policy is particularly im-
portant for the coﬁ_ntri_&'s where central banks pursue inflation targeting strategy. Central
banks express their goal in terms of the CPI, and the assumed positive level of the index is
motivated ainong others by the possibility of the occurrence of the positive bias of the indicator
(ECB, 2004). As indicated by the researchers in this area (e. g. Kokoszczyiiski, 2004, Wojtyna,
2004, Baranowski, 2008) the potential positive bias of the CPl estimates is.one of the reasons
for maintaining a positive inflation target.

The research on the bias of the inflation target was iﬁi.tiat'ed.by the Boskin Commission, whose
task was to estimate the bias of the inflation index in the United States (Boskin et al.,, 1996),
Due to the wide scope of competences and powers and ifistitutions involved, the Boskin Com-
mission had the opportunity te make a full estimation of the index bias caused by: substitution
(substitution b‘ias"'),-. introduction of new goods (new goods bias), changes in quality (quality
bias), place of quotation {outlet bias ) and the-method of calculation? (formula bias). The re-
sults of the Cominission's- work indicated a significant bias-of the CP1 in the US, with the suib-
stitution bias accounting for more than one-third of the total bias.

My research on the CPI bias estimates: for Poland for the years 2005-2009, to the best of my
knowledge; was the first attempt to estimate the imperfections of inflation measurement in
Poland: Due to the availability of data and the methodology for calculating the CPI by the
Central Statistical Office, the sfud_y'was limited to the estimates of the substitution bias.

The analysis of the CPI substitution bias was carried out by comparing the officially published
CPlindex with the superlative index (index according to the Fisher formula). Another element
of this study was an attempt to estimate the so-called "plutocratic gap", i.e. the difference be-
tweeri the published price index, which is based on the plutocratic weig__htsle’* and the demo-
cratic index, where the weights are calculated on the basis on the average share of expenditure
of individual households on a given product in their total expenditure. In this case, one cannot

" 'speak of an ihdicator bias since the difference betwieen these indices has not only a statistical

dimension, but also has implications for the economic policy. The choice between the demo-
cratic and plutoeratic index is an evaluative choice dependent on the purpose for which the

2 The Laspeyres formula is based on the historical pattern of purchases made by houscholds,

2The methodology of calculating the CPI published by the CSO shows that this indicator is not biased due to the
calcdlation method (GUS, 2014).

# The weight of a given produect in the plutocratic index is caleulated as the share of expenses of all housetolds on-
a given produét in their total expenditiure. That means that the structure of the'expenses in the index is dominated
by-the housetiolds with higher consumption spending.
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indexis calculated. However, this issue goes beyond the framework of the research problems
presented in this paper.

The results of my analyses of the CPI bias indicate that the average underestimation in Poland
due to substitution is approximately 0.1 pp., although in individual years it varies between 0.0
pp and 0.1 pp. This result is surprising against the background of the international literature,
which indicates that in most couritries the CPlis overestimated (e. g. Boskin et al., 1996, Craw-
ford, 1998, Filer and Hanousek, 2003). One of the reasons for obtaining such results may be an
annual change of weights made by the CSO™. A similar study for Poland, though made for a
different period, covering years 2010-2013 (Bialek; 2014) pointed to only a slight overestima-
tion of the CPI - 0.034 percentage points: This means that the extension of the research sample
confirms that the annual .change of weights in the CPI leads to a lack of bias of the index due
to stbstitution.

Therefore, the study indicated that due to the methodology for calculating the CPI by the Cen-
tral Statistical Office in Poland there is no. systematic problem of a su’liétitutio;n bias of this
measure?, From the point of view of the monetary authorities it means that the adopted infla
tion target in Poland is not underestimated.

Summary

The presented research suggests that the disaggregated approach to the analysis of inflation
phenomena allows for a fuller understanding of the nature of the price-setting processes and
identification of factors affecting inflation in Poland. At the same time it allows for the analysis
of the price index bias, as well as a better understanding of the process of formula ting inflation
expectations by households.

Thorough knowledge of factors affecting price changes of individual components may help to
reduce the tncertaiiity associated with the conduct of monetary policy and the earlier changes
of its parameters, even before the effects of changes in the cyclical position of the domesﬁc
economy, or changes in the external énvironment of the Polish economy will be reflected in an
increase or decrease in the CPI inflation. The compiled analyses lead to the following coniclu-
‘sions helpful in ihe conduict of monetary policy:

First, inflation in Poland, seen as a relatively small open economy, is largely dependent on
domestic factors, which in the era of inflation globalization should be considered as a relevant
coriclusion. Indirectly, this means that the central bank; influencing the domestic economic
situation can at least partially influence inflation. It should be noted, :howevér,; that in the light

2 The analysis of the CPI due 1o substitution shows that the more frequently. the chiange of weights occurs, the
smaller the bias is. As an éxample we may-look at the US (estimated bias dt 0.4 pp, weights form 14 years-ago) and
Canada (bias at.0.2 pp, weights from 4 years ago).

2 [tis impossible to exclude the presence of other types.of bias, e. g. connected with the introduction of new goods,
<changes in the quality of listed goods of place of quatation. However, due to thi available data and information it
is ot possible o estimate thetn. At the same time it is worth noting that the adopted methodology for calculating
_the CPL by-the CS5OQ means that there is no bias on accouint of the méthod of caleulation.
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of the obtained results _global'.factolfs, such as commodity prices on world markets and inflation
in major trading pariners, also play an important role in shaping the inflation processes in
Poland.

Second, the identification of the core inflation indicator with the measure of demiand pressures
in the economy may lead to erroneous coriclusions. On the one hand, the core inflation indica-
tor covers changes in prices of goods and services not sensitive to the changes in the domestic
economic situation. On the other hand, the groups excluded form it are those, where prices
change due to changes in the output gap. For this reason, a full assessment of the demand
pressures measure entails the use of various measures of inflation,

‘Third, the disaggregated analysis allows for the différentiation of inflation factors into those
that are common fo many countries (e.g. inflation in the euro zone), common to a givern sector
{e.g. non-durable goods) and those that are characteristic of a particular country. At the same
time, these results indicate that the set of factors-which shape inflation is very wide and some-
times different for individual components of the price index - the prices of individual compo-
nents are influericed by various global shocks. This reinforces the belief prevailing in the direct
inflation targeting strategy that the decision making process on the optimal monetary policy
should involve considering the entire spectrum of ecoromic variables, and this decision
should not be based only on the behavior of one indicator, which is the aggregate consumer

price index.

Fourth, the analysis of the process of formulating inflatior expectations by households indi-

‘cated that these entities in their expectations take into account a fairly broad basket of goods

and services, at the same time, however, remain insensitive to p.riée declines. Comparison of

the range of goods taken into account when formulating the expectations and the range of

goods responsive to the domestic economic situation leads to the assumption that the mone-

tary policy will largely affect the expectations of houseliolds.-

Fifth, the chosen measure of the inflation target is not biased due to substitution, which is a

relatively rare result against the results obtained for other countries, .'although, as already in-

dicated, it can be explained by the frequent change of weights system by the institution dedi-

cated to measuring inflation, in this case the CSO. At the same time, because of the tiarrow
scope of the study, from the point of view of the possible sources of the bm_s it cannot be w-

- ambiguously concluded that the CPI in Poland isiinbiased.” o B
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