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Faktory ovlivňují elasticitu poptávky českého 
spotřebitele

The Factors Influences Elasticity of Demand 
for the Czech Consumer
Jiří Luňáček, Jana Meluzínová

Abstract:
Purpose of the article: The mission of economics in practical application can be described as an additional 
tool for the deeper understanding of the connection between market subjects. The price elasticity of demand 
is an extremely important value for the right pricing strategy. In many cases there are merely theoretical 
concepts, and concrete values for the actual situation are lacking. The objective of this paper is to evaluate 
methods for identifying demand elasticity.
Methodology/methods: The article will compare data from previous studies and discuss possible changes of 
the coefficients of elasticity for the Czech consumer. Two different procedures will be used for the solution. 
Reference values will be calculated by a standard approach of correlation and regression analysis. In the next 
section, these results will be compared with the second procedure, which is more focused on the possible 
variability of individual responses. The values determined are then compared with known values from the past 
and from the literature.
Scientific aim: The article is based on concepts of elasticity from the theoretical economics. For conclusion 
will use econometrics modeling. Evaluation and prediction elasticity just for eare of the Czech Republic is 
innovative.
Findings: All items from the research became less elasticity. Values of elasticity for the Czech consumer 
are nowadays practically the same like the demand elasticity of American consumer. Position of item in the 
consumer basket is not so important factor like the income of consumer.
Conclusions: For the past 9 years, there has been a significant change in the coefficient of elasticity of 
demand. In 2003, most of the items ranged in values significantly greater than –1. A relevant explanation of 
this situation may be changing income and the different structure of the consumer basket. As was clear from 
the first experiment, income influenced elasticity of consumers significantly. 
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Introduction

The choice of a suitable method of data collec-
tion is the primary objective of this research. The 
questionnaire method will be applied, because in 
our opinion it represents a reasonable compromise 
between miscellaneous approaches to data collecti-
on from individual respondents. It is possible that 
other methods (e.g. interviews) could enable easier 
affection and directing of the respondent so that his/
her answers do not steer away from the context of 
the established facts, but questionnaire research is 
much more advantageous from the point of view 
of the length of time required. On the other hand, it 
must be pointed out that the importance of no type 
of public opinion research in the field of demand 
should be overestimated, because the absolutely 
perfect prediction of the demand of an individual 
is not, in principle, possible, as it always represents 
an attempt to estimate the consumer’s behaviour in 
reaction to certain price impulses, which, contrary 
to the “ceteris paribus” rule, are an integral part of 
a certain complex of decisions following not only 
from the buyer’s effort to maximise his/her profit, 
but also from the buyer’s reaction to certain fashion 
and social trends and conventions which can change 
relatively quickly in time.

The questionnaire research of market demand is 
adequate with respect to its possibilities; possible 
deviations of the values established from real values 
are only a matter of data processing through a suita-
ble statistical apparatus which is able to characterise 
such deviations precisely. To obtain the least possi-
ble statistical error, the questionnaires were selected 
thoroughly prior to loading of the data into the se-
lective set. Selection consisted of elimination of the 
questionnaires filled in contrary to the introductory 
instructions and/or the questionnaires that presented 
unrealistic values of consumption, both with respect 
to the financial possibilities of the respondent and 
the factual possibility of consumption of the quanti-
ties of goods shown. Such data, when incorporated 
into statistical calculations, would be a source of 
gross errors and could misrepresent the results ob-
tained explicitly.

1.  �Demand Elasticity of Czech Students 
in 2003

A computer simulator was used for data collection in 
the first case. The results of this research were part 
of the grant project GACR 402/00/0499 “Research 
into Basic Characteristics of the Microeconomic 

Environment in the Czech Republic Using Untradi-
tional Computer Simulation Methods”. The e-shop 
simulator works with the same data as a standard 
questionnaire. Using the simulator is more efficient 
and faster in view of more rapid parameter changes. 
During the simulation, the experimenter can follow 
the development of key indicators in real time and 
adapt the simulation environment. All data was 
transferred to the database in Microsoft Access for-
mat, where all actions are recorded by the respon-
dents. It is possible to use common mathematical 
tools for defining demand parameters for this data 
set.

The advantages of this approach:
●● Centralised data management – no problem with 
the distribution and collection of data from indi-
vidual respondents. The experimenter can access 
data immediately.

●● Centralised management simulator – the program 
works only on the server that handles individual 
respondents and experimenters. All upgrading is 
performed on the server. The complicated distri-
bution of the program to all respondents is not 
necessary.

●● Minimal demands on the respondent’s computer 
– the demands on client computers are negligible, 
basically a computer with a browser and an Inter-
net connection.
The disadvantages of the approach:

●● The experimenter and respondent need an Inter-
net connection to work with the simulator.
Experience with the simulator has shown that 

the purchase time is too long. The last item on the 
shopping list did not correspond to real consumer 
behaviour. Too many items in the experiment reduce 
the accuracy of the model.

1.1  Description of respondents
243 respondents took part in the research. The 
average age of respondents was 21.5 years (median 
21 years). The average monthly expenditure repor-
ted by respondents was 4,938 CZK (with a median 
of 3,000 CZK). The sample of respondents inclu-
ded 76 women and 167 men. The average income 
declared by the men was 5,860 CZK. The average 
income declared by the women was significantly lo-
wer, amounting to just 2,930 CZK. I would explain 
this significant discrepancy both by the fact that men 
are far more likely to work during their studies and 
that women are much more realistic (or pessimistic) 
in the estimation of their income. The number of re-
spondents residing in Brno was 66; the number of 
respondents residing outside Brno was 151. The rest 
of the respondents did not disclose their residence. 
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The average income declared by respondents from 
Brno was 5,000 CZK; the average of the other re-
spondents was 4,280 CZK, i.e. 86% of the income 
of respondents from Brno.

1.2  �Demand Elasticity of Czech Students in 2003
The experiment as a whole was divided into two 
projects. The first project was named “Demand”; the 
second project was named “Income”. In the two pro-
jects, the respondents had the same type of goods, 
but different income. In the first, the income level 
was set at 10,000 CZK, in the second the income 
level was set at 3,000 CZK. The respondents had to 
spend the whole amount as they would have done 
in reality.

The two projects were divided into five periods. 
This corresponded to five months of life in real time. 
To determine price elasticity, the price 50% of the 
products was changed, while the price of the other 
50% of items remained unchanged. If all the prices 
changed, this could lead to a considerably confusing 
situation for the respondents. Of the 50% of items 
whose prices changed, the price of half fell, while 
the price of the other half increased, in all cases by 
ten percent in each period. This means that the price 
of some products fell to 59% of the original price 
over five periods, while the price of other products 
increased to 161% of the original price. These price 
changes represent a range to which the respondents 
might be sensitive and could lead to a change in their 
behaviour.

1.3  Analyses of demand curves
Analyse of the demand curves was based on a sam-
ple of more than 49,000 records of purchased items. 
These records were summarised and the dependence 
of price on purchased quantities determined.

The items that did not meet the following criteria 
in both projects were removed from the data sample:

●● The purchase of goods in any period fell beneath 
ten units of the given goods;

●● There was no change in the price or quantity;
●● The average amount spent for five seasons and the 

average of the largest and the smallest item exce-
eded ten percent – this rule helped eliminate those 
samples of goods for which there was a sudden 
fluctuation in the number purchased for apparent-
ly non-economic reasons.
After these restrictions were applied, 239 of the 

total number of 352 products were excluded in the 
case of “demand” (113 items remained) and 289 were 
excluded in the case of “income” (63 items remained). 
The intersection of these two groups represents 54 
items. Only 5 commodities will be further discussed 
due to the limited space available, specifically Gaso-
line, Bread, Coca-Cola, Beef and Beer. Benchmark 
values for U.S. consumers are known for these items.

For each item, there was an approximation of po-
ints using an exponential curve. Further, an analysis 
of demand elasticity was performed and its average 
value calculated.

ED is the elasticity of demand. Parameters A and 
B are parameters of the exponential approximation, 
where: 
	 P = AeBQ .	 (1)

2.  �Demand Elasticity of Czech Students in 
2012

Our research focused on determination of the demand 
curves of 20 commodities and the structure, content 
and formal appearance of the questionnaire was adap-
ted to this purpose. In conformity with the basic rules 
of creation of questionnaires, the respondent was fa-
miliarised in the short introductory section with the 
importance and objectives of the questionnaire re-
search and was assured about the anonymous charac-
ter of the whole research. In the following part only 
certain commodities will be described for the sake of 
conciseness, as for the previous research.

2.1  Determination of the size of the selective set 
If T is the estimated characteristics of the basic set 
and if τ is its estimate following from the data of the 
selective set, then |T – τ| is named the error of the es-

Table 1.  Price elasticity and the value of parameter approximation.

Name of goods
Income = 3,000 CZK Income = 10,000 CZK

A B ED ED A B
Gasoline   5.79253 –0.00019 –2.80914 –2.24214   6.58704 –0.00004
Bread 36.56653 –0.00330 –1.11566 –2.32955 22.46444 –0.00097
Coca-Cola 2l 37.08086 –0.02514 –1.81223 –0.89705 64.99379 –0.02747
Beef 12.87253 –0.00560 –2.67590 –24.11843   8.86831 –0.00023
Beer 15.37062 –0.00133 –1.98490 –1.19869 21.50702 –0.00127

Source: Lunacek, J., Dvorak, J., Nesejt, P. (2003).
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timate and the ratio |T τ|/T is the relative error of the 
estimate. Should the error of the estimate equal max. 
the figure Δ, then this value is named the permitted 
error of the estimate. Should the relative error of the 
estimate equal max. the figure δ, we are speaking 
about the relative permitted error of the estimate. 
The relative errors of the estimate are usually expre-
ssed in percent. The sizes of the error or the relative 
error are the basic indicators of the accuracy of the 
research and public opinion researches usually de-
termine a permitted relative error of 5% (Pecáková 
et al, 1998, Hindls, 2007).

When estimating features of the basic set by 
applying the data from the selective set, you can ne-
ver be sure that the error of the estimate will equal 
max. the figure Δ and/or that the estimate of the re-
lative error of measurement will equal max. the fi-
gure δ, and therefore we can only request these error 
claims to be probable adequately. This is expressed 
by the probability designated 1 – α and named re-
liability coefficient or reliability coefficient of the 
estimate (e.g. for 1 – α = 0.90 we are speaking about 
90% reliability). While in technical and highly exact 
fields the reliability coefficient required is higher 
than 95%, in case of public opinion researches the 
reliability coefficient is usually lower with respect 
to a high variability of answers. 

Simple random selection without repetition was 
used for the questionnaire research. The following 
formula is valid for the scope of the selective set 
that would guarantee attaining the required values 
of error and relative error with the given probability:
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where:
n	 is the scope of the selective set,
σ	 is the standard deviation,
N	 is the scope of the basic set. 

Number is quantile of the standardised normal dis-
tribution depending on the chosen reliability 1 – α 
(amounting to 1.645 for the 90% reliability coeffi-
cient value of this quantile ) (Hindls, 2007). As the 
demand curves, from which the elasticity of certain 
kinds of goods is determined, have been elaborated 
for the basic set representing the population of the 
Czech Republic, it is an adequately large set ena-
bling utilisation of the relations for calculation of 
the size of the selective set created by simple ran-
dom selection with repetition because the results are 
comparable. The following is valid:

	

2 2
1

2
2

u
n

α σ
−

⋅

=
∆

,	 (3)

if I extend the fraction by the arithmetic mean of 
the monitored characteristics, I obtain the following:
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where:
V	 is the variation coefficient defined as the 

quotient of the standard deviation and 
the average value.

The literature sources (Hindls, 2007) show that 
in the case of the numerical variables monitored in 
public opinion researches and market researches, the 
values of the variation coefficient most frequently 
range from 0.3 to 1.0.

If the relevant calculation is performed, where 
the relative error value is required at a level of 5%, 
reliability at the level of 90% and, if assumed, that 
the variation coefficient is 0.65 (the centre of the in-
terval of usual values), the following value will be 
obtained for the scope of the selective set:

 	
2 2

2
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0,05
n ⋅

= = ,	 (5)

i.e. if I want to obtain parameters of research as abo-
ve, I have to address at least 457 respondents within 
the scope of the simple random selection.

2.2  �Methodology of statistical processing of the 
data obtained 

It is also necessary to consider that the price elasticity 
of demand is the indirectly measured variable which 
has to be calculated additionally from the measured 
variables. Where the variable y is determined on the 
basis of the relation, containing one or more directly 
measured variables x1 … xn and constants C1  ...Cn , 
i.e. y = (x1 ... xn , C1 ... Cn), the error propagation 
law is valid for calculation of the mean quadratic 
error Sy. If we assume, for the purposes of simplifi-
cation, that the errors of the constants are negligible 
with respect to the known errors 

1
.....

nx xS S  of the 
measured variables x1 … xn , the error propagation 
law is of the following shape:

1 2

22 2
2 2 2

1 2
....

ny x x x
n

y y yS S S S
x x x

    ∂ ∂ ∂      = + + +         ∂ ∂ ∂     
.  (6)

Now we can substitute into the formula, reflecti-
ng the error propagation law, to calculate the mean 
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2.3  Results and Discussion

The following data concerning demand for gasoline 
has been obtained from the questionnaire research; 
it has been incorporated into the table as well as the 
graph.

It clearly follows from the graph of demand 

corresponding to the law of diminishing demand.
that the demand for gasoline is the classic curve.

If we consider the price elasticity at the so called 
common price (around 40 CZK) indicated in the 
graph of price elasticity by the red dashed lines, we 
obtain a value of 0.95 from the interval 0.6–1.3 de-
termined by the mean quadratic error.

quadratic error of the price elasticity of demand:
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Table 2.  Values for demand for gasoline.

Price in CZK/l 8 16 22 27 35 45 60
Overall demand in l 18,440 16,590 13,730 12,338 11,150 8,782 6,460
Average demand in l 34.53 31.07 25.71 23.10 20.88 16.45 12.10
Mean quadratic error of demand in l 1.82 1.67 1.41 1.37 1.34 1.07 0.92

Source: Our own processing. 
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Figure 1.  Curve of average demand – gasoline. Source: Our own processing.
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Summary result
For better illustration, the examined commodities 
will be arranged in the table by rising price elasticity 
corresponding to the common price.

3.  Factors influencing elasticity of demand

There are a number of factors that bear upon the pri-
ce elasticity of demand. These determinants include 
the number of substitutes available for the commo-
dity, the proportion of the consumer’s income devo-
ted to the consumption of the commodity, the time 
available to the consumer to make adjustments to 
price changes, and the nature of the commodity it-
self. (Webster, J. T., 2003, Baye, 2006)

For next discussion will consider just about in-
come of consumer and weigtht of item in the consu-
mer basket. For this data set it is possible use statis-
tical data evaluated by CSU.

3.1  Income and proportion of income
Another factor that has a bearing on the price elasti-
city of demand is the proportion of income devoted 
to the purchase of a particular good or service. It is 
generally argued that the larger the proportion of an 
individual’s income that is devoted to the purchase 
of a particular commodity, the greater will be the 
elasticity of demand for that good at a given price. 
This argument is based on the idea that if the pur-
chase of a good constitutes a large proportion of a 
person’s total expenditures, then a drop in the price 
will entail a relatively large increase in real income. 
Thus, if the good is normal (i.e., demand varies di-
rectly with income), the increase in real income will 
lead to an increase in the purchase of that good, and 
other normal goods as well. To say that an absolute 
increase in the purchases of a good or service results 
from an increase in real income tell us nothing about 
relative changes in consumption. If the absolute 
consumption of a good or service is already large, 

Table 3.  Values of the price elasticity of gasoline.

Price in CZK 12 19 24.5 31 40 52.5

Elasticity –0.16 –0.60 –0.52 –0.39 –0.95 –1.07

Mean quadratic error of elasticity 0.11 0.24 0.39 0.34 0.36 0.34

Source: Our own processing.

Figure 2.  Price elasticity of demand for gasoline. Source: Our own processing.
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Table 4.  Commodities arranged by price elasticity.

Serial number Commodity Price elasticity at the 
common price

Common price 
in CZK/unit

Price in CZK/unit corresponding 
to the unit elasticity

1 Gasoline 0.38   30 42 
2 Bread 0.48   30 50 
2 Beer 0.80   50 68 
4 Coca-Cola 1.00   18 18 
5 Beef 2.95 170 90 

Source: Our own processing.
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Table 5. Sumary value for correlation.

Elasticity Weight in consumer 
basket points from 1000

Time Income CZK Bread Beef Beer Coca Cola Gasoline Food Transport
2003 16430 1.7 13.35 1.55 1.35 2.5 162.6 114.1
2004 17466 1.5645 12.1945 1.467 1.31112 2.2644 162.6 114.1
2005 18344 1.429 11.039 1.384 1.27224 2.0288 162.6 114.1
2006 19546 1.2935 9.8835 1.301 1.23336 1.7932 162.6 114.1
2007 20957 1.158 8.728 1.218 1.19448 1.5576 162.6 114.1
2008 22592 1.0225 7.5725 1.135 1.1556 1.322 170.3 114.9
2009 23344 0.887 6.417 1.052 1.11672 1.0864 170.3 114.9
2010 23864 0.7515 5.2615 0.969 1.07784 0.8508 149.8 105.0
2011 24455 0.616 4.106 0.886 1.03896 0.6152 149.8 105.0
2012 25112 0.48 2.95 0.8 1 0.38 149.8 105.0

Source: Our own processing.

 Time vs. Income 
Income   = -201E4 + 1016,3 * Time

Correlation :   r = ,98867
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     Min. = 16430,000000

Figure 3.  Trend for income function. Source: Our own processing.

Table 6.  Income versus Elasticity.

Correlation between Income and Elasticity
Mean St. Dev. Income Bread Gasoline Beer Coca Cola Beef

Income 21211.00 3112.270   1.000000 –0.988641 –0.988684 –0.988380 –0.988654 –0.988667
Bread 1.09 0.410 –0.988641   1.000000   1.000000   0.999996   1.000000   1.000000
Gasoline 1.44 0.713 –0.988684   1.000000   1.000000   0.999994   1.000000   1.000000
Beer 1.18 0.252 –0.988380   0.999996   0.999994   1.000000   0.999995   0.999995
Coca Cola 1.18 0.118 –0.988654   1.000000   1.000000   0.999995   1.000000   1.000000
Beef 8.15 3.499 –0.988667   1.000000   1.000000   0.999995   1.000000   1.000000

Source: Our own processing.



Trendy  ekonomiky  a  managementu  /   Trends  Economics  and  Management

120 Ročník VII – Speciální číslo 17   ●   Volume VII – Special Issue 17

Table 7.  Food value for correlation.

Correlation between Weight in Consumer Basket and Elasticity
Mean St. Dev. Bread Beer Coca Cola Beef Food

Bread     1.0902 0.410329 1.000000 0.999996 1.000000 1.000000 0.555096
Beer     1.1762 0.251792 0.999996 1.000000 0.999995 0.999995 0.555699
Coca Cola     1.1750 0.117728 1.000000 0.999995 1.000000 1.000000 0.555066
Beef     8.1502 3.498533 1.000000 0.999995 1.000000 1.000000 0.555036
Food 160.3000 7.868361 0.555096 0.555699 0.555066 0.555036 1.000000

Source: Our own processing.

Table 8.  Transport value for correlation.

Correlation between Weight in Consumer Basket and Elasticity
Mean St. Dev. Gasoline Transport

Gasoline     1.4398 0.713248 1.000000 0.763221
Transport 111.5300 4.517386 0.763221 1.000000

Source: Our own processing.

then there is no a priori reason to believe that the-
re will be a relative increase in expenditures.There 
is, however, an alternative argument to explain why 
goods and services that constitute a small percentage 
of total expenditures are expected to have a low pri-
ce elasticity of demand.

3.2  �Corellation between Price elasticity 
and Income

Additional calculation will base on progress of inc-
reasing income of consumers. Like reference value 
will taken mean of the wage in the Czech Republic. 
Growing of mean wage has possiteve slope and it 
is possible tu use for estimation a linear form (look 
Figure 3). Weight of items in the consumer basket is 
taken from the data of CSU, this value is changing 
aproximelly every 3 yers, and it means that there is 
only 3 values for time period. In calculus will use 
superordinate category of goods, so for gasolone it 
will be value for category transport, for bread, beer, 
Coca Cola and beef it will be food and nonalkoholic 
drings (Table 5). 

4.  Conclusions

For the past 9 years, there has been a significant 
change in the coefficient of elasticity of demand. In 
2003, most of the items ranged in values significant-
ly greater than –1. Only Coca-Cola has remained at 
a very similar value for the previous 9 years. A re-
levant explanation of this situation may be changing 
income and the different structure of the consumer 
basket. As was clear from the first experiment, in-
come influenced elasticity of consumers significant-
ly. Data from 2012, but the values for American 
consumers do not differ significantly. Respectively, 
values of price elasticity are closer, as is seen from 
the following Table 9. Important factor for change 
value of elasticity is the income of consumer. From 
the calculalate value it is able to make this formula: 
Every 1000 CZK in income mens decresing of pri-
ce elasticity of demand by the 8%. Change in the 
structure of the consumer basket is not sou impor-
tant fact, because change in the price elasticity is 
possible to explaint influencing other factors.

Table 9.  Comparing Czech and American values.

Commodity Price elasticity at the common 
price in the Czech Republic 

in 2003

Price elasticity at the common 
price in the Czech Republic 

in 2012

Price elasticity in the USA 
(GWARTNEY, J. D. et al., 2005)

Gasoline   2.5 0.38 0.2
Bread   1.7 0.48 0.108–0.15
Beer     1.55 0.80 0.3–0.9
Coca-Cola     1.35 1.00 3.8
Beef 13.35 2.95 0.40–0.64

Source: Our own processing.
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