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In last decade inflation was treated as a disappp@&conomic phenomena. The economists
believed that mechanism controlling inflation wascdvered. Nowadays, rising inflation is
unexpected surprise. This paper presents a thealr@ind empirical evaluation of inflation
expectations in case of heterogeneous agent approhis seems to be an important factor in
predetermining macroeconomic changes and influgnefficiency of monetary policies. We
used experiment to check perceiving an inflatiorergmena in three groups (economic
students, analysts of banking sector and randortratagroup) that differed in professional
experience and theoretical knowledge about inflati@he main conclusion is that
expectations are heterogeneous across those gréupsarning process that improves
inflation forecasts was observed for two groupgdshts and analysts. In those groups major
part of expectation was conformable with Klaus Adanestricted perception expectations.
However the percentage of rational expectationssigsficantly higher in group of analysts.
We observe that number of rational forecasts ingsmf students and analysts was rising in
time. It is a strong argument that a learning psscénfluences changes in forming
expectations. Banking sector analysts having watel more consolidated knowledge about
inflation and economic dependences surpassed stuaéh accuracy of inflation predictions.
The behavior of random control group was completaipredictable and there was no
evidence of any learning process.
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PREFACE

This paper is an attempt to analyze the heterogenéinflation expectations as one of the
crucial factors that influence the effectivenessrainetary policy of a central bank. Most
macroeconomic models take inflationary expectations account. However, those models
do not allow for the use of actual, unobservabl#aiion expectations. The adaptative
expectations theory (Cagan & Friedman) and thematiexpectations theory (Lucas) are two
extreme approaches to the modeling of inflationeexgtions. The former theory assumes that
inflation expectations of individuals are only b information on past changes of prices.
The latter suggests that players are perfectlyldapaf predicting future price changes and
the future inflation level is the equivalent oflatfon expectations. This paper tries to verify
experimentally the theories against the actual otketf creation of inflation expectations and
to answer the questions whether inflation expemtatiare not homogeneous and if certain
groups can be isolated that formulate their inflatexpectations in different ways. The lack
of homogeneity can be explained by different lexe#l&nowledge and economic experience

of particular groups.

ADAPTATIVE VERSUS RATIONAL EXPECTATIONS

Although the adaptative expectations hypothesis praposed by Fisher for the first time
(Fisher, 1930), it was officially introduced intleet macroeconomics theory in the 1950s, and
Cagan (Cagan, 1956) and Friedman (Friedman, 1987¢ansidered its authort assumes
that subjects react to changes in the economy exlpost. Economic agents are passive
players and do not anticipate future movementsher @économy. For projections of future
prices, this means that price expectations in geartepend on price expectations in period

1 and partially on the forecast error in the presigeriod, which can be demonstrated with

the following formula (Evans, Honkapohja, 2006):

pS = pS, + AP — PS,), WhereA O (01)

In an extreme case, ifi coefficient equals 0, this means that subjects oloverify their
expectations against actual market data phd- pZ,. If Ais 1, expected prices are equal to

the prices from the previous period. The adaptativgectations theory had been verified by



the oil crisis in the 1970’s. Projection tools thatre based on the adaptative expectations
theory had failed. And the situation that had ocediin that time was explained satisfactorily
by Robert R. Lucas Jr. He had proposed a postthiatehe existing models were not able to
predict the crisis, as they were based on a falsemaption concerning expectations. The old
models assumed that individual players are passidereact to central bank actions only ex
post. Lucas suggested that such individual plagezsn fact rational beings, have the skill to
assess available facts and do not restrict themsdty passive reactions to decisions of the
central bank, but try to anticipate its actionsisTis in line with the desire of subjects to

maximize their utility (to earn the maximum profiBational expectations concerning future

inflation (777) can be defined as (Lloyd-Ellis):

e =Em |Q,,] = ELlm],

where E means expectations towarg , which can be based on past observatignsand

future and present observations of other data ithatignificant for determination of the

structure of the economy — information s@t;. The equation that models inflation
expectations can be presented as the conditionaéceed value of the product of the
probability of occurrence of the economy stasusqual tou(s|2:.;) and its corresponding

inflation level n(s):

s
Elm]= . (s *u (s|Q.4) .
Economic agents have the ideal knowledge of presessmning in the economy, and know

all the states of the economy (S) and the proliggslof their occurrence.

One of the key assumptions of both rational andptadi@e expectations theories is the
assumption of homogeneity of economic agents. @tierral expectations theory presupposes
that subjects have perfect knowledge of the sudimgnreality and know macroeconomic
theories and relations in the economy. On the olard, in the adaptative expectations
theory decision makers are considered passive glaygao make no slightest effort to

understand the mechanisms of the economy or tagbifetlire events.

The rational expectations model assumes that decisnakers maximize utility. This
assumption had been criticized by Simon (1955) wlaoned that the maximization of utility

as an objective is unrealistic both for individuated groups (organizations). Because of this



limited cognitive potential, a decision maker wiither pursue a satisfactory choice, i.e. an
option that will meet certain criteria adapted bg tlecision maker. However, individuals are
not totally devoid of any skills to absorb certairtes followed by the economy and to use
them for their own purposes — individuals can le&sa result of the criticism of the rational
expectations models for the omission of any legrmmechanisms, an evolutionary approach
was developed, which has no ex-ante assumpticasnglto the level of rationality shown by
economic agents (Tomczyk, 2006).

EMPIRICAL VERIFICATION OF ECONOMIC EXPECTATIONS ASS UMPTIONS

A few empirical researches have tested directlyméthods of formulation of inflation
expectations are true. Indirect verification was\wa from tests of correctness of estimation
results for various models, assuming adaptativeatoonal expectations (Evans, Honkapohja
2006). The rational expectations theory was usethffirst time in the spider web model by
Muth (Muth, 1961). After adding assumptions thapentations are rational to equations that
describe the economy, a formula for the price lewel future period can be derived. A key
feature of such model is that the level of pricepeériodt is independent from expectations
that were formulated in peridell (if they are rational).

The Branch & McGough model (Branch, McGough, 2086an example of implementation
of the assumption that expectations are heterogenebhey replaced the expectations
homogeneity assumption with a different conditibhey assumed that there are two groups
of subjects with different expectations in the emoy. They were designated BS and E2
The first group had rational expectations the othee adaptative. The share of the first

fraction in the entire population wag D<O,1> and the second fractiot—a . On these

assumptions, aggregated expectations in the ecomareydefined as the linear combinations
of both groups, i.e.E =aE"+ (l—-a)E?. Next, this equation was included in the tested

model. The authors intended to demonstrate, andessfully did, that an appropriate
definition of expectations allows the correct reflen of heterogeneity of behaviors in
economic models.

The outcomes of a survey concerning the perceptbninflation processes (Lyziak,

Stanistawska, 2006) revealed significant differenlbetween inflation perceptions in various
countries. The strength of the relation betweenrenir inflation and expectations of

respondents, as well as the long-term expectatioharacteristics was different from one



tested economy to another. The conclusion of tleesuwas that inflation expectations of
consumers in particular European countries areifgigntly differentiated. This is a strong
argument against the hypothesis that inflation etgi®ns are homogeneous.

Available macroeconomic data makes empirical testsiture inflation expectations and of
the level of homogeneity for a tested populationywdifficult. There are numerous factors
that affect the formulation of expectations and siedased on macroeconomic aggregates
cannot determine their impact. Inflation expectadicare increasingly more often tested
experimentally. In 1993, Marimon and Sunder (Mamm&under, 1993) carried out an
experiment in the course of which they tested etgtiens of players with the use of the
Overlapping Generations Model. In the analysishef tesults of their experiments, Marimon
and Sunder demonstrated that expectations of [@ayer not rational and their behaviors are
best described using an adaptative learning méud¢he next years (Marimon, Sunder, 1995
and Bernasconi, Kirchkamp, 1999), this experimeas wxtended by adding the government
to the economy. The last experiment included baikieghment and central bank, which
affected supply of money through fiscal and moneparlicy. There were two types of policy
that could occur in the economy — real deficit aodstant increase in supply of money. The
players were informed which policy currently dontesin the economy. This was to check
how the policy type affects expectations and wiad lof differences in the inflation level are
produced by it. It was proven that the real defpmlicy leads to lower inflation than the
policy of constant increase in supply of money. #heo conclusion was that the policy of
constant increase in supply of money generatesvarloariability of inflation. This meant
that the economy was more predictable if such polias selected. All the experiments
confirmed the adaptative learning model.

The next stage in the development of expectatiesearches with the use of experimental
economics tools was the research by K. Adam (Ad2®04). The players were to forecast
future inflation on the basis of historical datdnel were not informed about the type of the
model used in the test and that their forecasts bavimpact on the inflation and output level
in the economy. The objective was to determinexgdfegtations of subjects are rational. The
model assumed that there is equilibrium betweeronme and inflation, provided that
expectations are rational. The only factor thatldareate deviations from the equilibrium
level was random demand fluctuations generatechbéypblicy of the government. It turned
out that a deviation of inflation and income frohe tequilibrium state was persistent during

the experiments. It was an argument supporting thiesis that expectations of subjects



concerning future inflation were not rational. Mover, Adam concluded that there was
insufficient evidence to determine that the expemta of the subjects were approaching

rational expectations as increasingly more rouneiewplayed.
ASSUMPTIONS OF THE EXPERIMENT

The experiment carried out in this paper was to itgffation expectations. The questions
formulated before the experiment were: are expecstof subjects rational and is the
perception of macroeconomic mechanisms limited?tleroaspect was to verify if players
learn, i.e. if their expectations evolve into moatonal ones. The key element, however, was
to test three groups with different levels of knedde of market processes. This was to
enable the author to check whether expectationsalbfsubjects in the economy are
homogenous or perhaps there are some differencesxpectations depending on the
economic experience of various players. The expartrased the same model of the economy
that was used in Adam’s original research Adam4200his model is based on a few simple
assumptions: i) subjects receive income in advaiiceyices are sticky, which means that
nominal demand shocks have a real impact on theoaey; iii) prices are fixed only in one
period. This is a simple model of the economy wdlicky prices and monopolistic
competition. On the above assumptions, the econaaflects the characteristics of
neoclassical economics with rational expectatioasputput only reacts to unforeseen shocks
that have an impact on the production level, afidtion shows a delayed response to output
changes. It is important to note that randomly-gateel shocks do not create a persisting
deviation of output and inflation from the equiliom level. The model consists of three parts:

manufacturer, consumer and government.

Firms. The implemented monopolistic competition mddeisumes that firms in the economy
compete with each other by offering diversified dedo consumers. The output functions of

all players are the same and assume linear teajyabwork. The entrepreneurl] [01]

maximizes the utility function:

[«

rpg:}leo B'u(c)), with constraints
:

t=0

! The monopolistic competition model of the econowgs selected due to its populating in contemporary
macroeconomic models. Such economies were examfaedxample, by M. Woodford inlfiterest and
Prices", Princeton University Press, Princeton, 2003.



wherec] stands for consumptiomy stands for seal resource of money at the end adger
r, means the real value of the potential negativeegowental transfer of moneyz, is the

inflation rate in periodt-1 to t, and ;4 is the monopolistic rent of company The first

restriction compels the entrepreneurs to pay farsamption in cash. The second restriction

ensures that the companies are solvent.

Each firm produce fast spoiling semi-finished prody, which is an imperfect substitute for

final goodc:

1

1-0

c= (qi)l—U

iojoa]

where g [0 [0])is the inverse of goods substitution flexibility bgtween companies active
in the market. The relationship of production temlbgy and labor is linear. Therefore, in

order to maximize its profits, companfixes the price aP':

i 1
R = 1o E.[R@|]

whereP; stands for the price of the final good asrl - real wage. By dividing this equation

by Pi.; and assuming that all the companies have idenégpéctations, an equation was
derived (Philips curve) that describes the optinhehavior of companies:
1

7=~ Eulna]



Consumer. Households are the second market player. Eactsehold j[0 [0]1] is to

maximize discounted utility for the entire life,caauch utility consists of consumptiasand

labor n) :
maxE, ['(u(c!)-v(n})), with constraints
{c!.n'} t=0
j
c < M- +71,
7L,
i — rntj—l i i 1
m' = —c¢/ +nlw + 71
]7} t t t 2 t
If uvOC2,u >0u <0V >0V >0~ (?)m <1, for all c> 0, and the wage for work is
u(c

paid in advance, then utility maximization impltée following labor supply function:

N =n(e, E[7..])

After inversing this function, and using the lineafationship between labor and outpot (

replaced by), the following was received:

@, =y, B[71.])

where a—w>0, 0o >0This is the marginal cost of manufacturing. Afteldeng this
oy~ OE[m,]
relation to the Philips curve, we receive:
1
L E.[mo(y,, E m.1)] (2)

Real wageswo depend on demand for workforce and expectationsoateholds concerning
inflation E,rz,,. Since households are paid in advance, theirtioflaexpectations will affect

the marginal costs of manufacturing. This, in tusi] compel the companies, to forecast

inflation two periods ahead, despite the fact grates are only set for one period ahead.



Government The third player is the government, which generatasdom demand

fluctuations by changing the real level of money...:

m.,

t

rn[:

+Z't

Assuming that prices are only fixed in one period &ousehold wages are paid in advance,
we receive the following identity; = m,. After adding it to the above equation, we receive

_ Y

t

Y, +7,(3)

The final step is the linearization of equation} #Rd (3) around the monetary equilibrium

poinf. As a result, we receive:

7

=a, +ay,, A wll

' +hv (4)
yt t-1 7Tte +1 t

where 77 and ., 71;,, mean, respectively, (potential irrational) inftati expectations

formulated in periodt-1 concerning inflation in period and t+1. vy = - 7 means the

monetary shock with the average = 0. The coefftsi@anthe equation are:

1
W= 14ty %1
V4 — 1-—
T TE

0 -1 1

b= A= TE

1 _y 1y

g TE g

where 71 > landy > 0 mean, respectively, inflation and output in $tete of equilibrium, and

€ > 0 means workforce flexibility against real wageshie state of equilibrium.

2 For details of this operation — see: K. Adaffixperimental Evidence on the Persistence of Outguod
Inflation”, p. 21.



The inflation and output levels in peribdre determined by the system of equations (4y Thi
is a derivative of expectations of the players Jated in the previous periods and concerning
the future inflation level in time. This system of equations was used in the expetirte
simulate the economy. In equilibrium, income 100, inflationn = 4 workforce flexibility

€ =2.

Equilibrium in the conditions of rational expectatis

If we assume that the expectations of the subjadise equation (4) are rational, there

would be only one stationary point (Adam, 2003gqtilibrium equal to:

Y. =YtV (5a)
71
T = y Yia (5b)

Such equilibrium reflects the characteristics obalassical economics, i.e. income deviates
from the equilibrium point only in reaction to unéseen monetary shocks. As prices are
determined in the previous period, inflation regomo changes of income with a delay of
one period.

A key conclusion is that for such expectations tiwel generates no deviation of inflation
and income from the equilibrium state. This allawsverify with ease if expectations of the
test participants are rational. If a deviation fréme equilibrium point can be detected, and
such deviation is not generated by random moneplgughocks, this will be an argument
against the thesis of rational expectations.

Equilibrium in conditions of restricted perception

On the assumption of restricted perception, agests less complex functions to predict
inflation. Such functions can depend on past incomgast inflation. These are, respectively
(Adam, 2004):

=0, + B,y (6a)

ﬂi = arr + ﬂnm—l (6b)
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Such functions can be interpreted in various wdysst, they may reflect the level of
knowledge possessed by agents. If players are énexged, that assumption seems to be

correct. For them, it would be the best methodtedee changes.

The second interpretation assumes that playersiséar the appropriate form of the
function. Players first try models that are onlysé@ on inflation or product. In time, after
some observations of the market, they will modifgit models, i.e. make them more complex
and capable of using both income and inflation.

A very important observation is the conclusion that the assumption that, = @nd
B, = B, the model (6a) fulfills the assumption of ratibeapectations. In this case, it is the
y

solution of the system of equations (5a) and (&b)accordance with Adam’s model, only
models (6b) can be considered restricted percepimatels.

A question should be asked if — as for the rati@gectations assumption — any
equation of equilibrium for model (4) exists als® this variant. In period-1, Agents
formulate their inflation expectations in periodandt+1 in accordance with a model (6b)
(Adam, 2004), i.e.:

t—lthe = arr + ﬂnm—l (7a)
t=17%t+1 = an + anﬁn + ﬁzin}—l (7b)
After adding the above equations to the economyeahddscribed by equation (4), we

could calculate the inflation and income levels aqguilibrium in timet. They equal,

respectively:

o a,2+ B, -1U(7E)-n
Y. yA+lUm-ylita,2+ B, -1(E))
B, L-1I(7E) + f3,) Uye)  my O )

-ylm B, A-1U(E)+B,) Un-1/(r’e) y., v,

cov(r,, 7, ,)

wheref3_ =
P var(rz, )

, a,=1d-5,).
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THE OUTCOME OF THE EXPERIMENT

The experiment consisted of 50 rounds. In each dptime players were to forecast the
inflation level in period t+1 i t+2, on the basikhostorical inflation and income data. In each
round, the players had 50 seconds to make theisidas. The objective of the players was

to minimize forecast errors. The starting pointtfee economy was the equilibrium level with

inflation of 4% and income equal to 100

The experiment covered three groups. The first grasas composed of students of the
Economics Faculty, University of Warsaw. The secgmdup included analysts from the

banking sector. The third group gathered randortiggaants of open lectures. The number of
players in the first, second and third experimeas\®2, 15 and 19, respectively. In order to
improve the reliability of results, groups 1 anav8re financially motivated to make the best
decisions. The pay depended on the sum of absadities of differences between real and
projected inflation in each round.

Chart 6 shows the changes of income and inflatiothe three experimental groups.
Only on the basis of that data, one could concthdethe behaviors were different depending
on the group. In the first group the behavior afoime and inflation can be divided into two
periods — about 25 rounds each. In the first pefiroelgular fluctuations of both variables are
visible, and deviations from the equilibrium poiate insignificant. In the second period,
cyclical fluctuations of a significantly higher afitpde occurred, as compared with precious
rounds. This is the first argument against theorati expectations theory, as it excludes such
cyclical patterns in the economy.

In the second group, the economy was soon pushtedf dkie initial equilibrium level. And

both variables quickly started to fluctuate cydlizarlhe fluctuation stage can be divided into
two periods. In the first period, the amplitudefloictuations was growing up to the highest
level in rounds 17 through 20 for income and 1%tigh 22 for inflation. After that, the

amplitude started to decline progressively. The kdgervation is the phenomenon of
vanishing cyclical fluctuations in the final round$ the experiment — when changes of
income and inflation were randomized. The firsgstaf the experiment can be considered
the stage of testing of the characteristics ofithplemented economy by players. As they
were accumulating more and more knowledge of itshaeisms, the range of income and

inflation fluctuations was shrinking, and the dénxas from the equilibrium level can be

® The average time used by the players to make deeisions during the experiment was 29 seconds.
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deemed random. The learning process generated amatemore coinciding expectations
towards rational ones.

In the third group, the experimental economy ented total imbalance state and
cyclical oscillations. The software was not prepdia such big changes and the players even
reached the technical price growth limit. The ressaf that group will not be further analyzed,
however they confirm significant differences ingegtion of inflation processes between that
group and the groups of persons who are profedgranaolved in economics.

Chart. 6. Round to round changes of inflation and ncome during the experiment
(Groups 1 - 3)

Group 1

inflation Inflation Income income
7 106
6 1 104
5 4 + 102
4 - 4 100
3 - 98
2 - 96
O s s e e e e L s e e e B L e e e e e e s s s e e L e PerEOd 94

Group 2

inflation ‘ Inflation Income income
10 106

i M AN i

W

13



Group 3

inflation ‘ Inflation Income income
250 150
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—J \ =
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Source:Own studies.

When comparing actual inflation in a given roundhane- and two-period forecasts, it could
be noted that for the first group changes of foseaaflation are equal to changes of actual
inflation, but delayed by one or two periods, respely. This could suggest that players
based their forecasts on historic inflation, i.eedi a class (6b) model. Moreover, inflation
rates projected by players for periodd andt+2 are closely related to each other. The
second group showed a similar relation betweenpamn®d forecasts and actual inflation.
Therefore, also this experiment leads to the cammtuthat the forecasting process was based
on a class (6b) model, i.e. expectations dependgast inflation. As far as two-period
forecasts are concerned, it could be noted th#iarfirst rounds the forecast is a two-period
delay of actual inflation and one-period delayhs bne-period forecast. After about a half of
the rounds passed, a change could be noticed. Hdre @onfirms that the forecast stopped to
be a two-period delay of actual inflation. Therefaone could hazard a guess that only a one-

round delay occurs.

The next stage of the analysis is a comparison cthiah forecasts with forecasts
resulting from the rational expectations theory #mel restricted perception theory. To this
end, we should specify the equations of such egfieos in the economy model adopted for

the experiment.
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Chart. 7. Changes of actual inflation and one- antivo-period forecasts

Group 1

‘ = real forcast one-period forecast = two-period forecast
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Source:Own studies.

If the players followed the rational expectatiohgdry, their forecasts formulated in
periodt for periodt+1 should behave as determined by equation (5b).récést for period
t+2 is formulated by adding equation (5a) to equaidm) and using the knowledge that
E(v,) =0. When parameterg andy are replaced with values adopted for the experinves
will receive the formulas for forecast inflationhdse are:

E,[77..,] = 0.0104y, (9a)
E,[7.,] = 104 (9b)
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Similarly, we can determine forecast inflation fadas on the assumption that
expectations are affected by restricted percepfiiiothe behaviors of the players could be
explained by this model, actual forecasts shouldoformula (7). In order to determine it,

the values of parameters, and £, should be calculated. After adding data from the
economy to the equations and various converdionge receive a, =0. 248842

B, =0.760728 After adding these values to equations (7), etgtiens will be determined

by equations ...:
E.[77,,] = 0.248842+ 0.7607287, (10a)

E,[77,,] = 0.438143+0.5787087, (10b)

The comparison of the inflation forecast prepargdhe players in periotifor period
t+1, with the forecasts that result from the ratioegbectations theory and Adam’s restricted
perception model, is shown on Chart 8. The ratianadectations theory would suggest a
fixed inflation at a 4% level. However, the expegmh showed no such pattern for forecasts.
In the first group, it is visible that actual foests of players are nearly mirror reflections of
forecasts derived from the restricted perceptiodehdComparably, forecasts are not matched
well to the rational expectations model for thessetgroup. However, it could be noted that
the one- and two-period forecast of the first grdepiate by only one percentage point at the
last stage of the experiment, while in the secormaig the oscillations around the point of
balance are significantly higher in the second phthe experiment.

Chart. 8. Actual forecasts formulated in periodt for period t+1 and t+2 and forecasts
resulting from the rational expectations and restrcted perception models

* For a detailed presentation on how paramed:e:;sand ,B,T are derived — see Adant:Xperimental Evidence
on the Persistence of Output and Inflatiop’24.
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Group 2, t+2
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Source:Own studies.

The last element of the expectations analysis waketermine the percentage share of
the expectations that are consistent with the mati@xpectations theory or the restricted
perception theory and to check if the players weeaening during the experiment. To this
end, a model was estimated in which actual forecast estimated with the use of forecasts
resulting from both theories:

E 7,1 = a* E[7.,]7 + 1-0) * E[75.,]™ for i=1,2, (11)

+i

where E,[77,,] is the real forecast of the playenseriods aheadg [7z,,]™ is the restricted

+i
expectations forecast art|[77,,,]"° is the rational expectations forecast. Coefficiemnt (O;L)

means the percentage share of restricted percegicinions and, consequently; @ means
the share of rational expectations decisions. Sstimation was carried out for the entire
sample and for the first and last 25 rounds. TBedatimations were carried out to verify if
the learning process occurred, i.e. convergenaattonality. The results of the estimations
are shown in the tables below.

In the estimated models, coefficiemt was from 91 to 98 in the first group and from 0t68

0.87 in the second group. Similar results wereivedefor two-period forecasts. This means
that the majority of the forecasts can be descrilsdg the restricted perception expectations
theory. However, when comparing such results oh lggbups, it should be emphasized that

18



the share of forecasts consistent with rationaleetaiions in each of the estimations was
higher by at least 10 percentage points. The cosyanf the estimation results for samples

1-25 and 26-50 also shows that the learning progassaster in the second group. While for

the students the share of forecasts consistent raiilonal expectations increased by 7

percentage points, for the bank analysts the isere#as as high as 19 percentage points,
which confirms the hypothesis that the level of kletige affects expectations of subjects,

i.e. supports the argument that expectations dexdgeneous.

Table 1. Results of estimations for equation 11 (qup 1)

Forecast | Sample| O t-value R? White DW | Shapiro-Wilk
One. 1-50 | 0.92| 43.8(<.0001) 0.90 0.26 (0.8776) 0[98 2(QM0014)
periods 1-25 | 0.98] 48.5(<.0001) 0.94 0.62(0.7328) 1[33 8(8040)

26-50 | 0.91] 29.8(<.0001) 0.89 2.95(0.2292) 0.9997(00.6894)
Two. 1-50 | 0.82] 10.2(<.0001) 0.68 0.04 (0.9802) 0|88 1(QM20009)
periods 1-25 | 1.03| 10.1(<.0001) 0.77 1.60(0.4490) 0|77 7Q07394)

26-50 | 0.80| 6.90(<.0001) 0.65 3.72(0.1534) 0/9197(0.5718)

Source:Own studies.

Table 2. Results of estimations for equation 11 (qup 2)

Forecast | Sample| @ t-value R White DW | Shapiro-Wilk
One- 1-50 0.81] 24.5(<.0001) 0.78 1.22(0.5443) 1|85 7QM0313)
periods 1-25 0.87| 23.7(<.0001) 0.88 0.27(0.8757) 1|39 8@Qm904)

26-50 | 0.68| 12.5(<.0001) 0.65 3.47(0.1763) 1,90 98(0.955)
Two- 1-50 0.21] 1.59(0.1188) 0.02 0.03(0.9860) 1181 6 Q09185)
periods 1-25 0.48| 2.99(0.0065) 0.27 0.12(0.9408) 1156 6 Q09524)

26-50 | -0.28 -1.52 (0.1404) 0.02 | 0.58 (0.7467) 1.79 0.96 (0.339)

Source:Own studies.
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SUMMARY

The presented results of the experiments justiédbnclusion that the rational expectations
theory is not a good approximation of the real pssc used to formulate inflation
expectations. It is clearly visible that the bamialgsts were learning faster, and had better
knowledge at the start, than the students. Prafieakexperience, which involves analyses of
macroeconomic data, is certainly a key reason besurch situation. With each round of the
experiment professionals produced increasingly nratenal forecasts. Thus, after the
economy was pushed out of balance, we saw the ematia process of convergence of
inflation and income towards the equilibrium poiAtd it would be much more risky if such
a conclusion was formulated with respect to thet fgroup as their pace of convergence
towards rational expectations could be either mslolwer or even non-existent. In order to
verify the above conclusions, the experiment shdaddrepeated, and modified by adding
more rounds. The third group (people without argnemics background) showed a complete
lack of ability and skill to analyze market mechsams — their reasoning behind formulated
expectations was naive. The outcomes of this pamay several practical conclusions. First,
the heterogeneity of inflation (economic) expeciasi should be taken into account in
macroeconomic models. It is the matter of furtlesearch, of course, to determine the shares
of particular groups in the economy, as well asrtbehavior patterns and the process of
diffusion of the mechanisms used to formulate entuneexpectations. There is also the issue
of determination of the impact of heterogeneity ioflation expectations on market
mechanisms —Branch & McGough model extended. Thenskepractical conclusion, which
should be considered by macroeconomic analysteipossibility that they make system
errors when preparing their projections. Macroecooicoanalysts may ignorantly “upload”
some features of their own perception of the econimito the model, which in fact describes
the behavior of people whose economic knowledgeorssiderably less extensive than the
knowledge accumulated by professional forecastérs.third, indirect, conclusion is the need
to increase the role of economic education of thmesy. If the heterogeneity of formulation
of inflation (economic) expectations is constamitl @aot declining, in the society, this means
that some social groups have emerged that cannaptam the evolving economic
environment. One could suppose that social groog@isuse naive methods to formulate their
expectations must “lose the economic game” withupgso that are rational in their

expectations.
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