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Abstract: Standard macroeconomics assumes that the cost of inflagoamntisularly high if
inflation distorts relative prices. If price setters adjtiseéir nominal prices in a non-
synchronized way, i.e. if inflation causes relative pricasability, consumers are forced re-
optimize their consumption choices permanently. In contrasty wynchronized price
adjustment, re-optimization is not necessary. This study igatss how relative price
variability affects the perception of past inflation in i to distorting consumption
choices. In our experiment, consumers are repeatedly presenteal git of goods and prices
from which they can shop. In one treatment, all prices increpasd the same rate while in
the other treatment rates are different across goods. Althoudgimdings show that relative
price variability leads to efficiency losses in reoptimizindividual decisions, the efficiency
losses are not statistically significant. Also, we $ex the distribution of inflation perception
is not statistically significantly different in relatiyeice variability comparing to a synchronic

increase in prices.

JEL classification codes: E31, C91



| nflation Perception and Relative Price Variability

I ntroduction

Inflation is defined as a sustained increase in the gerneval bf prices for goods and
services. It is measured as an annual percentage inchsaisdlation rises, every dollar buys
a smaller percentage of a good or service. The value of a,dobaerved in terms of
purchasing power, does not stay constant when there is inflatiorvallne of a dollar is the
real, tangible goods that it can buy. When inflation goes up, tiseee decline in the
purchasing power of money. For example, if the inflation rate is &%ually, then
theoretically a $1 pack of gum will cost $1.02 in a year. Aftélation, your dollar can not

buy the same goods it could beforenand

Individuals perceive their own rate of inflation which is clcéeazed by personal experience.
Since individual differs in consumption habits and endowment seis apparent that
perceived inflation varies across consumers. And very ofteceped inflation is different
from the actual inflation which takes into account a great bugkioés of commodities which

may or may not observe the same rate of increase.

The gap between perceived and measured inflation is an important g various
respects (Giovane and Sabbatini 2005). Alt (1979) carried out two suivelritain and
showed that the majority of the persons questioned tended heavilgriesbmate the actual
rates at which prices were rising and that their expectabbmsflation over the next year
were closely related to these overestimate. Bates and GalB@6)( mentioned that
consumer’'s conceptions of the rate at which the prices of frequpantbhased goods are
moving or have been moving over recent periods display a widiersead the tendency to
overestimate. Fluch and Stix (2005) also confirm that the gapebatactual and perceived
inflation may influence inflation expectations and thus also acttlation. It can also lead to
questioning the credibility of monetary policy based upon a price itfdExis not publicly
accepted. The Austrian general public, for example, think tletability of official price

measures to adequately represent price movements is mee@fdaech and Stix 2005). This

1 www.wikipedia.com/inflation site visited 01 May, 2007.




gap possibly diminishes the capacity of producers and consumers te pssescorrectly,
reducing thereby the price system’s allocative efficiencya¢Binger 2006). If inflation
perception is different than the actual inflation rate, spgcwhen perception is higher,
workers are forcing for wage spiral. Furthermore, when pemepif inflation is extremely
higher than the announced inflation rate, people might think that therrgoent is
functioning very bad, creating social and political unrest. s tevident that understanding

and measuring perceived inflation is a useful undertaking.

Empirically, inflation is more variable and less predictableen it is higher (Okun 1971,
Taylor 1981, Ball and Cecchetti 1980Accordingly, the association arises through the effect
of inflation on policy. When inflation is low, there is a consensas it should be kept low,
and so inflation is steady and predictable. When inflation is rateler high, however, there
is disagreement about the importance of reducing it; indeedcdbis of slightly more
inflation may appear small. As a result, inflation is Valeaand difficult to predict. According
to Fischer (1986), increased relative price variability, hawevis associated with
unanticipated changes in the price level in either direction rabi@n with unanticipated

inflation per se.

Inflation can change the relative prices of goods and senlicegth inflation, all prices go
up by same percentage points, then it is much easier fordodlg and firms to adjust their
prices (including wages and interest rates) and quantitiessddmmy observes a synchronic
increase in all prices equivalent to the inflation rate.aA®sult, there is no change in real
term, output and employment rather than the nominal changes. Eigwee problem arises
when there is variation in price changes: some prices iresdaster than the others. This

results in a change in relative prices of goods and s=yvic

Inflation induced relative-price variability, with non-synchronicicpr increase, disrupts
markets where firms and customers form long-term relationsimpsprices are not adjusted
frequently resulting from the fairness of the price theyteading at by comparing it with

other prices. Highly variable inflation can also discourage lomg iBvestment because firms
and individuals view as a symptom of a government that isiumiogy poorly, and that may

therefore resort to confiscatory taxation or other policiesahahighly detrimental to capital-
holders.

2 Romer, David, (2006), Advanced Macroeconomicg3d.
% Romer, David, op. cit., p. 431-32.



Relative price variability has the impact on redistributionweflth. Since prices are affected
in different proportion people are gaining or losing in real terpedding upon the basket of
goods they are consuming and the changing prices of those baskelsdHeads to another
problem for the individuals and firms: reoptimization of consumption bundfégh
synchronic price increase, individual do not need to reoptimize her cptisanbundle as
there are no change in relative prices. But with relativeepviariability, a good can be
relatively cheaper or expensive than the others comparing taiiisl relative prices.
Individuals and firms therefore have to revise their eadigntities they bought when there
is relative price change. This brings additional cost to tiofta collecting information
regarding all prices from different markets, going througlkoaating processes, buying
different goods possibly in different markets and so on (Shiller, 199@thermore, a
reoptimization task is not so easy and individuals can suffeeifals to correctly reoptimize
her choices. There might be an economy wide efficiency logelthewith relative price

variability.

Relative price variability might also lead to individual’'sqgeption of inflation different from
the actual inflation rate. With synchronic increase in pricess easy to follow the price
change. Individual can take any single price as a represenpaioge and can observe the
increase. But with relative price variability the repreaaémeness disappears as different
prices change at a different rate. Individual might not folloimled prices rather than the
prices which is relevant for her consumption bundle resulting inrdiftelevel of inflation

perceptions across individuals.

Differences in inflation perception resulting from relativecervariability can affect real
economy, specially in the short run. Individual with higher peroeptif inflation can seek
higher wages. The wage contracts then can break down disrupting eraptognd output.
The problem of reoptimization associated with the possibilityresfistribution of wealth
induced by relative price variability can beget people’s ti&fsation, resulting socio-

political unrest too.

In this paper we attempt to study individual's perception ofafith in two aspects: a

synchronic increase in prices and a relative price changehypothesises are:



i) Perception of inflation by individual is higher and varies digantly when there is
relative price variability, that is, with a non-synchroni@princrease, comparing to

a situation when price increase is synchronic.

i) There is an efficiency loss for the consumers due to reoptimizatoblem when
there is relative price variability due to non-synchronic prioeréase. Individual
faces difficulties in reoptimizing their quantity choiceghmelative price changes

result in the efficiency losses comparing to the synchnomée increase.

We choose experimental study to test these hypothesises. Thic sgasons to choose

experimental study for our research purpose are:

* In the experiment we can control the environment so thapibssible to see the only

effect of different pattern of price changes.

* In experiment random and wrong decision are costly as it reducgsctsilprofit.

This induces correct decision.

* It has not discussed in experimental economics so far. And tharcéson relative

price variability is still scanty.

We design two treatments in our experimental setTupatmentl consists of a synchronic
increase in all prices from period to period anctatment2 observes variation in price
increase, altering the relative prices from one period to anoffiee two treatments can be

summarized in table 1 below.

Table 1: Description of Treatments

Treatment I ncrease of Prices Relative Prices Inflation Rate

Treatment1l| By 10% each gootnchanged from | 160 %

each period period to period

Treatment 2 | At different rates foiChanges everyl160 %
different goods in eachperiod

period




We see from the last column of table 1 that the inflationisagame in both treatments and
the only difference is that in treatment 2 we have redgtrice variability while in treatment 1
price increases synchronically every period. There are 6 godusth treatments and subjects
have to indicate the quantity she wishes to buy at differerddse Each period starts listing
prices of goods and subjects are asked to buy in order to earrs pubiich are finally
converted to Danish Kroner at a discounted rate for final paymecash. The higher the
profits they make from shopping goods the higher will be theimiegs. At the end of each
treatment we also ask about the rate of inflation over theeednéatment. Subjects can earn
profit by answering this rate too. We then compare our restiéether inflation perception is
different across two treatments and whether there is anyiesifly losses due to
reoptimization task from relative price variability in theceed treatment comparing to the

first one.

We have 10 observations in each treatment, so 20 observatitotsls. Our results do not
confirm our hypothesis that inflation perception is significauiifferent with relative price
variability comparing to the synchronic increase in prices. Algofindings show that the
efficiency losses in reoptimizing individual decisions due tatned price variability in

treatment 2 are not statistically significantly differentmparing to treatment 1.

The rest of the paper is divided as follows: section 2 pregbkatstructure of our experiment,
in section 3 we analyse and present the results of our exgeriand finally section 4

concludes the paper.

2. Structur e of the Experiment

To test our hypothesises we develop our experiment in each treatoresigting two parts.
Subject can make profits from both parts of our experiment spabjfiqi) the shopping
game by shopping goods in different periods and {he inflation perception partby

answering questions relating change in prices and quantities, ynarfietion, at the end of
the experiment. Profit is calculated in points and converted tosBakroner for final

payment with the exchange rate: 50 points equal for one Kroner.



2.1. The Shopping Game: The shopping game we have in our experiment is an individual
optimization task. There are prices shown at the beginningaf period. Individual has to
find out appropriate quantities for each good which maximizes heit.pfoir each set of
prices in a specific period there is a unique set of optimum gesn#tny deviation from the
optimum quantity reduces individual profits for that good. The pfafittion for a good is

given as:

7 =a-[Q-{B-n(P/P,)} 2 (1)

where, 7z = profit form goodi, and 7z = 0.
a =100,

Q = individual’s choice of quantity for goag

3 = 1000,
n =20,

P = price of good,

P. =average price of all other goods.

This profit function implies that individual can earn a maximoini00 points from choosing

an optimum quantity@ ) per good per period. It can be also noticed that individual can ear

his maximum profit by making the term in the big bracket, dro. That is, by choosing
Q equal to the term in the curly bracket { } individual can reachabgmal quantity of good

i . Since B = 1000, this also implies that the maximum quantity is 1@@@#&ch good any
period. This helps to simplify individual optimization task in our ekpent. Theinstruction

for experimentlearly mentions ft

The term over the big bracket, [ ], measures the deviati@ny, of quantity choice by the
individual from the optimal one. The square term and the negaign before it further
indicate that any deviation from the optimal quantity welluce individual’s profit from this

good. This is thus clear that there is a unique optimum quantitgaicin good per period.

* The instruction for experiment can be seen inayeendix.



Deviation from that will be costly for the individual. Howeveggative profit from buying a
good is omitted so that there is no penalty of choosing a quantity.isTh@mpatible with
traditional economic theory that individual must get non-negativiéy buying a good.

To make it easier our game consists @@alculation Help Part in the active screen of the
computer to help the subjects to justify their alternative dewss The profit calculator
calculates profits for a choice of quantity by the individual wkenshe enters a quantity and
press theCalculate button. Individual can repeat this process as many times akkshe
before confirming her quantity of a good in tAetual Decision Paft Of course, a subject
can see the profit calculations for her own choices only. Taking fiem the profit
calculator, individual then has to confirm her quantities in dbtual decision part of the
screen. The program takes her quantities as final choicesahd proceeds to the next period

displaying new prices. Individual has to find out optimal quiestiagain as before.

Our game has 11 periods in total in each treatment. In eadd eei have 6 different goods.
Prices are different for different goods. The prices initiitéal period range from 10 to 45.
There are three categories of prices: two goods relativedgpmer with prices 10 and 15; two
goods expensive with prices 40 and 45 and two goods in the middle with PSicesd 30.
Prices then go up according to treatments we choose for our study pufpesprices in
period 1, optimum quantities according to our profit function in egnatl) and optimum
profits are shown in table 2.

Table 2: Prices and quantities in period 1, both treatments

Goods Prices in Optimum Optimum Profit
Period 1 Quantity
A 40 200 100
B 25 500 100
C 30 400 100
D 15 700 100
E 45 100 100
F 10 800 100

Note that the optimum profit for a good in the last column of tabteuld be obtained only
by choosing the optimum quantity of that good, for example, for perimg choosing goods
equal to the '8 column of the table.

® See the screen shot in appendix.
® See the screen shot in appendix.



For the purpose of our study we choose two treatments in our experim@&rgatmentl, all

prices go up by same percentage points from period to periode Ehao change in relative
prices thereby. A good is as cheap or as expensive compardeo guods as before.
Individual does not have to reoptimize her quantity choices theretlys treatment, since

from equation (1) we see that the optimum quantity canrlieewas:

Q =B-n(P/P,) )

From equation (2) it is clear that the optimum quarnfty,is inversely related with relative

price of that good,F{/P__i. As relative price falls, that isA(Pi/P__i) < 0, the optimum

quantity,Q , increases and vice versa.

In Treatmentl, once the price changes are seen by the subject, shercaive that this is
just an absolute increase in all prices with relative prieesain unchanged. According to our
hypothesis, the efficiency loss due to reoptimization task from shgppdsods should be

close to zero here.

In Treatment2, prices go up by different rates for different goods from onegéo another.

There are thus changes in the relative price of a good comparaiigother goods. The good
becomes cheaper or expensive than it is before. Individuahteeto reoptimize her choices.
Optimum quantity of a good increases when price of it increbgdsss than the average

increase of all other prices and vice versa.

The relative price change in Treatment 2 thus implies tidividual has to reoptimize her
decisions in every period for all different goods. Once individaids to correctly reoptimize
her choices, she will suffer losses. If individual fails torectly notice the variability of the

price change, this reoptimization task can leads to efiigiédosses from shopping goods.

2.2. Inflation Perception Part: In the second part of our experiment we ask individual about
the rate of inflation from the first period to the lasty Borrectly answering the rate of

inflation individual can earn 1000 points. The profit functioniieg as:

n=p-(p-p)° 3)



where[1 = profit from answering the question relating to infsatiand M = 0.

p = actual inflation rate,
p = individual inflation rate, and

B = 1000.

Any deviation of individual inflation rate from the actugh {0 ), will reduce profit from the

optimum 1000 as is evidenced by the profit function. Note that we bsad Laspeyre’s price

index to calculate actual inflation rate which is simpleg as:
Pn= (2R Q/2RQ,)100 (4)

where, P,_= price index in perioth based on period,

' on

P,= price in the current period,
P,= price in the initial perioa,
Q, = quantity in the initial period.

Clearly, Laspeyre’s index measures the expenditures on goodsrettqueriod if the same

basket of goods consumed at the initial period would be boughtrahtprices.

In our experiment, we have the same actual inflation rateoih treatments. However the
increasing patterns of prices are different. As we menticmatment 1 consists of a
synchronic increase in all prices while treatment 2 obseragation in price increase. Our
hypothesis is that with synchronic increase in prices it igivels easier for the subject to
notice the price change. Individual can take price of a goodadlioavfthe increase over time.
In treatment 2, with relative price changes, this remtadeeness of price of a good
disappears. This might lead to bias in inflation perception byirttiwidual depending on

which price or prices she is following. Also, failure to reoyte correctly with relative price

variability in treatment 2 can to lead misperception ofaitidin. And if there is any deviation
of inflation perception from the actual one, the profit functior(3) indicates that this will

result in efficiency losses for the subject.

10



3. Results and Discussion

At the end of each treatment in our experiment we ask subjedtsdicate the rate of

inflation’. By indicating correct inflation rate subjects could earmash as 1000 points as
given in the profit function for this part of the experimeneguation (3). We test our results
with two-sample Wilcoxon rank-sum test (Mann-Whitney) tesir @st results show that
treatment manipulation made no difference in inflation perceptioichwmeans that there is
no significant difference in perceiving the inflation rate irotweatments. The results are

summarized in box 1 below.

Box 1. Inflation Perceptions
(Two-sample Wilcoxon rank-sum (Mann-Whitney) test)

Variable Observation Rank sum

Treatment 1 10 100.5

Treatment 2 10 109.5
Combined 20 210

Ho: var2(varl==1) = var2(varl==2)
z= -0.341
Prob > |z| = 0.7332

We have ten observations in each treatment, as shown in secondn cofuthe box.
According to our hypothesis (i) inflation perception in treatmemntith non-synchronic price
increase, should be higher than in treatment 1. BuPotalue of 0.73332 does not confirm
this. TheP value here simply suggests that we cannot accept the hypadthasihe two

distributions are significantly differéhtlt thus implies that perception of inflation is not

" The screen shows the question like: What isrifiation rate (the average price increase fromfitise period
to the last period), in percent? See appendix éwaits of the screen shot.

8 http://www.graphpad.com/articles/interpret/Analygirtwo_groups/mann_whitney.htSite visited, May 22,
2007.
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significantly different in treatment 2 with non-synchronized @riscrease comparing to the

treatment 1 where price increases is synchronic.

To have a clear and through idea we can look into the distributiom$laiian perception in

two treatments, as shown in figuresl and figure 2 in the followihg.figures, clearly, does
not show any tendency that inflation perception by individuals is comgetgithe actual one
in either of the two treatments. As we mentioned in table 1ge pathat the actual inflation
rate is 160 percent in each treatment. The two figures herenpregle variation of inflation

indicated by the subjects from the actual one in both treasmEmé figures display a

Inflation Perception in Treatment 1
250
250 220
200 [ ] 16 -
g 150 151
% 150 | 135
S 100
8 100
£
504 21 H 16 20
o [ ‘ o H
1 2 3 4 5 6 7 8 9 10
Subjects
Figure 1. Inflation Perception in Treatment 1
Inflation Perception in Treatment 2
500
500
400 +
[}
IS
@ 300 - 250 250
<
o
= 200 | 180 180 168
=
= 100
20 0 15 6
(o | e
1 2 3 4 5 6 7 8 9 10
Subjects

Figure 2: Inflation Perception in Treatment 2
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considerable deviation of inflation perceived by the subjects themactual and also there are
no systematic deviations seen in either of the two treatment

Perceived inflation in treatment 2 is however relativelypéised, although not significant
statistically as we mentioned earlier, comparing tottneat 1. This can be seen from table 3

below.

Table 3: Inflation Perception in two Treatments

Inflation Treatment 1 Treatment 2
Mean of Perceived

Inflation 122.3 156.9
Median of Perceived

Inflation 142.5 174
Actual Inflation 160 160
Standard Deviation of

Perceived Inflation 78.45 149.16

The mean, median and the standard deviations of inflation hiargér in treatment 2

comparing to those of treatment 1.

There are some points to note about the factor behind this mispencepinflation by the

individuals:

i) Optimization error in the initial periodMisperception of inflation could
come from the optimization error in the initial period. This ezduse we
use Laspeyre’s formula to measure actual inflation which wusésl
guantity as the weight for the price index. However, our data shbat
this is not the case. Almost all but two subjects have cityrehosen their
guantities at the beginning. The two subjects who missed amisstd in

one good each.

i) Representativenessin non-synchronic price increase in treatment 2, the
representativeness of a good disappears. This might lead to ceistan
of inflation in this treatment. However, this is not the caseynchronic

price increase in treatment 1. But our results in box 1 doeflect that.

iii) Destruction due to re-optimizatiomestruction due to re-optimization in
each period in treatment 2 could lead to misperception of inflalibis
should not be the case in treatment 1 as with unchanged relates pri

13



optimum quantities are also unchanged. But our results above do not show
any compelling evidence that inflation perceptions in two treatsnare

significantly different.

As the perceptions of inflation are not statistically differ@eross two treatments, the same is
equally manifested in earning profits from inflation perception padur experiment. This is
shown in box 2 below. Th® value of 0.5055 does confirm our conclusion that the two

distributions are not significantly different.

Box 2. Profitsfrom Inflation Perception
(Two-sample Wilcoxon rank-sum (Mann-Whitney) test)

Variable Observation Rank sum
Treatment 1 10 112.5
Treatment 2 10 97.5
Combined 20 210

Ho: var2(varl==1) = var2(varl==2)
z= 0.666
Prob > |z| = 0.5055

In the first part of our experiment we have the shoppingegamvhich subjects are asked to
shop 6 goods in 11 periods. As explained in section 3.1, chooso@ianum quantity gives
a profit of 100 points. So, from shopping a subject could earrxarmaen of 6,600 points in

total. Here we present our results from the shopping goods itréatments.

Box 3 below summarizes the two-sample Wilcoxon rank-sum (MahitrRé¥) test for profits
from shopping in two treatments. We have Ehealue 0.256Zhown in the last row, which
means that we have no compelling evidence that the twdbditons are significantly
different. Based on this result, we can not say that theamneafi profits from shopping in

treatment 2 are statistically significantly differerarfr that of treatment 1.

14



Box 3. Profits from Shopping:
(Two-sample Wilcoxon rank-sum (Mann-Whitney) test)

Variable Observation Rank sum
Treatment 1 10 115.5
Treatment 2 10 94.5
Combined 20 210

Ho: var2(varl==1) = var2(varl==2)
z= 1135
Prob > |z] = 0.2562

We can see the distributions of the profit earned in each treatfFigure 3 (next page) here
presents the profits earned by subjects in treatment 1 with ®meéd price increase.
Subject 1 earned a profit of 6500 out of maximum total 6600 while allrotbarned

optimally.

Profit from Shopping in Treatment 1

6575 —

6525 —

Profit

6475 -

1 2 3 4 5 6 7 8 9 10
Subjects

Figure 3: Profit from Shopping in Treatment 1
In figure 4 we see the profits earned by subjects in tredt@evith non-synchronic price

increase. Seven out ten subjects are optimizing their shopping pobdisely followed by
another subject with profit 6500 out of total 6600 points. All these ghatvour treatment

15



variation does not make any significant differences in re-optign shopping goods in

treatment 2 comparing to treatment 1

Profit from Shopping in Treatment 2

6600
6400

6200

6000

5800

5400

5200

5000

aso0 | M ‘ ‘ ‘ ‘ ‘

1 2 3 4 5 6 7 8 9 10

Subjects

Profi
a1
Jor}
3

Figure 4. Profit from Shopping in Treatment 2

It is clear from our test results presented in boxes 1, 2 and 3 #imtveur hypothesises are
not supported by our results. There might be some limitations otudy #r which our data
are not supporting our hypothesises. We would like to mention some of ftrefurther
research. The first point we like to note is that we havg sall number of observations in
each treatment. We can think to study with a larger number of watsers. Secondly, in
asking inflation rate we have recalled the quantities and poiglgsfor the first period, which
are same across treatments. Might be recalling priceguanttities for all periods, which are
different across treatments, would give us a different reghitdly, we asked inflation rate in
percent which requires subjects to calculate the inflation haséead we could ask them in
objective form like if the inflation rate were low, modetakegh etc each with a certain
ranges of inflation. Fourthly, the inflation rate in our expenineas 160 percent. We could
think of a smaller amount of inflation like 10 percent which isye@ notice by the subjects.
Fifthly, frequency of shopping matters in perceiving individualatiéin. We could design our
experimental set up in a way to study this effect too. Finaly,could take alternative
distribution of prices. Prices which are very closer to eatifer or vary far could be

considered in different treatments.

® See appendix 7 for additional analysis.
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4. Conclusion

Individuals perceive their own rate of inflation which is clcéeazed by personal experience.
Since individual differs in consumption habits and endowment seis @pparent that
perceived inflation varies across consumers. And very ofteceped inflation is different
from the actual inflation. The gap between perceived and mehksflation is an important
phenomenon in various respects. The gap between actual and percelagdnimhay
influence inflation expectations and thus also actual inflatiocantalso lead to questioning
the credibility of monetary policy based upon a price index that ipuidicly accepted. With
higher perceptions of inflation workers are forcing for wage &dirperception of inflation is
too high people might think that the government is functioning poorly, mgpsilitical unrest
too.

If, with inflation, all prices go up by same percentage pgititen it is much easier for
individuals and firms to adjust their prices and quantities. The ecpobserves a synchronic
increase in all prices and there is no change in real ternputoand employment. However,
the problem arises when price increase is non-synchronic dmiiiges relative prices of
goods and services. Inflation induced relative-price variabiiigh non-synchronic price
increase, disrupts markets where firms and customers forméomgrelationships and prices
are not adjusted frequently resulting from the fairness efpfice they are trading at by
comparing it with other prices his requires reoptimization of consumption bundlésere

might be an economy wide efficiency loss thereby with ikedgirice variability.

In this paper we attempt to study individual's perception ofairdh in two aspects: a
synchronic increase in prices and a relative price change. Weshadied two hypothess: i)
perception of inflation by individual is higher and varies siguaifitly when there is relative
price variabilityand ii) there is an efficiency loss for the consumers due to meizption
problem with relative price variabilitfNVe design two treatments in our experimental set up:
treatmentL consists of a synchronic increase in all prices from period fogandtreatment

2 observes variation in price increa8ar resultshowever, do not confirm our hypothesis
that inflation perception is significantly different with relat price variability comparing to
the synchronic increase in prices. Also our findings show that fi@ency losses in
reoptimizing individual decisions due to relative price variabiiih treatment 2 are not
statistically significantly different comparing to treatmeht However, there are enough

scopes to re-investigate the issue in further.
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Appendix

Appendix 1: Decision Screen of the Shopping Game

Period

Remaining time [sec: 347

CALCULATION HELP PART
Quantity A Earning from A
Price of Good A 44
Vour quantty of guod & El
Quantity B Earning from B
Pice of Good B ki
Yourquantity of good B |:|
Quantity C Earning from €
Price of Good © 3
our quanty of gord © E
Quantity D Earning from D
Price of Good D 17
our quanty of oz D E
Quantity E Earning from E
Price of Good E il
Ut quanty of good £ E
Quantity F Earning from F

Price of Good F

1

Yaur quantity of good F l:l

calculate

Good

ACTUAL DECISION PART

Price Your Chaite

TR




Appendix 2: Result Screen of the Shopping Game

Perind

Rermaining time [sec: 23

RESULTS FROM THE PREVIOUS PERIOD

Goods

Good A

Good B

Good G

Good D

Good E

Good F

Price far this period

Your Chaice /Quantity

Your Earmings
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Appendix 3: Screen Shot of Inflation Perception Part [1]

Your task is now to guess the inflation rate for the & goods over the entire experiment.

Inflation is an Upward movement of average price level over & perod of time. The increase in prices are welghted with the quantities you baught. The inflation rate is the
percentage change of the price level over ime.

Inflation is defined over a bundle of goods. Each good is given a weight depending on how much & consumer spend on this good. In paricular, the inflaion rate is strongly
affected by price increases of a good that are consumed in large quantities

Toillustrate, suppose & bundle consists only of 2 goods, A and B. Supposs that the price of A goes up by 10% and the price of B by 5%. Suppose further that you buy a
large amount of A and a few amount of B. In this case, good A affects the inflation rate more than good B, and the inflation rate will be close to the price increase of goad A
(i.e. 10%) than of good B {i.e 5%) .

You can earn points by quessing the inflation rate. How much you can earn depends on the precision of your guess. Yaur Earmings from guessing are calclated as
follows:

Earnings = 1000 - (Your guess - Actual Inflation 2

I you guess the inflation rate correctly, you can eam an additional 1000 points. If you over or Under estimate the inflation rate by, for example, 10%, your Earmings are =
1000 - (1012 = 900 points.

As hefore, losses (negative profits) are excluded.

Remember that if you think that prices are doubled, the inflation rate is 100% and you type 100 in the empty cell. |f you think prices are tripled, you should type 200, etc.
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Appendix 4: Screen Shot of Inflation Perception Part [2]

To help you with yaur decision, we list the prices and
quantities you chose in the first period of the experiment
beloi,

Goods

Good A

Good B

Good ©

Good D

Good E

Good F

Prices in period 1

40

25

ki

45

Yaurquantities in period 1
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Appendix 5: Screen Shot of Inflation Perception Part [3]

Wihat is the inflation rate (the average price increase from the first period o the [ast period), in percent? E
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Appendix 6: Screen Shot of Inflation Perception Part [4]

Your Earing From Your Guess 0

Total Eamings 0

Please Wait

The expariment has not finished yet, pleass stay seated and wait
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Appendix 7: Additional Analysis

It could be seen that in treatment 1, subjects made theisioles very quickly while in

treatment 2 it takes a considerably longer period of time. Bhatubjects in treatment 1
provide lesser efforts in shopping goods as there are no reoptonzand enjoyed longer
span of idle time as leisure. léisureis preferred thaeffortand leisure could be valued then
we could see that the relative price variability in nonefyornized price increase would result

in further economy wide efficiency losses. This could be $eemthe table below:

Table: Efforts and Leisure in different treatment tine in secongs

Treatment Allocated Average Average Leisure as
Time Effort Leisure % of Effort

Treatment 1 2700 745 1955 262 %

(synchronic price increase)

Treatment 2 3000 1373 1627 118 %
(non-synchronic price increase

Clearly there are marked differences between the twéntezds seen from thé®3and final
columns of the table. The average effort in treatment 1 is @d6ndls while that is 1373

seconds, nearly doubled, in treatment 2.
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Appendix 8:Script

Vi)
vii)

viii)

xi)
xii)
xiii)
xiv)
XV)
xvi)

XVii)

Go to lab 1 hour before the experiment starts.

First, we have to start the Server PC.

Start the client PCs

Around 1-2 minutes before experiment starts, we have toowtside the door to
receive the subjects. We have to take the tokens with us.

With all subjects present and the time being, distributedkens randomly and go
upstairs.

Select Treatment. (Be sure about Treatment.)

Wait until all subjects read the instructions. Respongeeiktare any questions.
Be sure all client PCs are working.

Run the Clients table (from Run menu) to see if all thentdiare connected with
the server.

Start treatment, if possible, with Run menu.

Wait in the office, and check often if all client P&® ok.

When experiment ends, run the profit table.

Store the Data in the LEE database.

Make the payment Receipts for each subject.

Pay the subjects, one after another, with duly signeceinetteipts.

Count down the remaining cash balances when everythingskdid.

Before leaving the lab, close all the PCs, windows and dooksdi.
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Appendix 8:Instruction

I nstructions for Experiment

Welcome to the experiment. In this experiment, you can eareynbgou make appropriate
decisions. Please read these instructions carefully. Duringxjeriment, we calculate your
income in points. Points will be converted into Danish Kroner as fell®® points = 1 Kr.

All earnings will be paid out immediately at the endhe experiment.

Pleasedo not communicate with other participants during the experiment. Please raise y
hand if you have any question.

Your earnings can come from:
) shopping goods in different periods

i) correctly answering some questions at the end of the finaldoabiout prices and

guantities over the course of the experiment.

Earnings from shopping goods: This experiment has 11 periods in total. At the beginning of

each period you will be shown prices for several goods. Your task ‘ishop” (i. e. buy)
units of several goods. In particular, for each good your decisibow many units (between
0 and 1000) to buy.

Your Earnings for each good are calculated as follows:

Your Earnings =100 — [Your choice of quantity — Targét] or O if your choice would result
in Earnings below 0. That is, losses are excluded.

Your maximum Earnings are 100 points per choice (that is, per good amenxed). You
obtain the maximum if you choose a quantity equal to the Target.ldrger the deviation
from the Target, the lower are your Earnings. For exampleyiattn of 1 from the Target
yields Earnings of 100 —(f)= 99, a deviation of 5 yields Earnings of 100 4(5)75, and a
deviation of 10 or more yields zero earnings.

The Target quantity of a good is calculated by a complex functiomeker, it depends on
the price of the good relative to the prices of all other goodsekample, if all prices go up
by the same percentage, the Target remains the same. gdfiteeof the good in question
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increases by more than the other prices, the Target quantityisogood decreases, and vice

versa.

The next page shows what the decision screen looks like.

The left part of the screen is an Earning Calculator which hglpsin decision making. In
this part you can typéypothetical quantity choices and the computer will calculate the
corresponding Earnings for you. For example, the price of good A icutinent period is 40
(see top left). If you type a hypothetical quantity like 150 indék “your quantity of good
A” and press “Calculate”, the computer calculates yourriags. In this case it would be
-2500. Since the Earnings are below 100, you know that 150 is not thet Gaantity. You
can enter another quantity, say 120, and press again “Calculatee resulting Earnings are
above -2500, you know that the hypothetical quantity you entered istoltise Target than
the first quantity. You can repeat the process as many &sgsu like in this Calculator part.
All hypothetical quantities you type and the corresponding Earningbevgihown in the left
part.

The right part shows the Actual decisions. Fill in all sixsc@hbelled A to F) and press OK
before time is out. If you do not press OK before the time isitontl| take quantities as zero
and you will earn zero points. And you must fill up all six cebdélled A to F) to proceed to
the next period. Unless you fill these 6 cells the programgwk an error message. Please
note that once you press OK, your decisions are final for thiegoeklso note that if you
type a number far away from target, the Calculator will shegative Earnings. However, if
you type a number far away from the Target in your Actual dagisiour Earnings will be

zZero.
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Petiod

Remaining time [sec]: 197

Quantity A Eamning from A
Price of Good A 40
Yaur quantty of goad A [::::::::}
CQuantity B Earningfrom B
Price of Gond B i
Your guantty of good B [:::::::::
Quantity C Earning from €
Price of Good C Ell
Your guantity of good G [::::::::J
)
Quantity D Earning from D
Price of Good D 18
Your guantty of good D [::::::::J
Quantity E Earning from E
Price of Good E 15
Your guantity of good B [:::::::::
Quantity F Earning from F

Price of Good F 10

Yol guantiy o guod F E

Goad

Price

Your Chaice

..
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