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THE APPROACHES TO ESTIMATION OF INFLUENCE OF PRICE
DISCRIMINATION ON COMPETITION LEVEL OF AIRLINE INDUSTRY

The article is devoted to the methodological approaches of estimation of
changes in the level of market competitiveness caused by price discrimination in the
airline industry.
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Cmamms cnpsamoéana Ha nNOwlyK nioxooie 00 OYIHKU GNIUBY YIHOBOL
OUCKPUMIHAYIT HA KOHKYPEHMHUL CIMAH as8iamparHcnopm4oi eany3i.

Knrouosi cnosa: asiampancnopmmua 2anysve, yiHosa OUCKpUMIHAYIA, YIHOBA
e1acCmMUYHIiCMb NONUM) .

Cmambsa Hanpaenena HaA NOUCK MeMOOUK OYEHKU 6AUSHUAL YEeHOBOU
OUCKPUMUHUYUU HA COCMOSAHUE KOHKYPEHMHOU CPeobl 8 ABUAMPAHCNOPMHOU OMPAciu

Knrouesvle cnosa: asuampauncnopmmuas ompaciv, YeHO8As OUCKPUMUHAYUS,
YeHo8asl elacmuyHiCmy Cnpocd.

Introduction. The article is founded on the theoretical work by Borenstein [I]
and the follow-on work by Holmes [2]. Borenstein shows that price discrimination
could exist in a monopolistically competitive market. This important result suggests
that traditional models, which prior to his work focused only on price discrimination in
monopoly markets, are seriously incomplete. Holmes expands on Borenstein's results
by building on the fundamental result that price discrimination is rooted in differences
among consumers in their reservation prices and brand preferences. Holmes
contribution is to show that one can conceptually separate the price elasticity of
demand for an individual firm into an industry elasticity and cross-price elasticity in
relation to other firms. When a firm unilaterally raises the price of its good, the industry
elasticity measures the tendency of consumers not to buy the good at all, whereas the
cross-price elasticity measures the tendency of consumers to buy from a rival firm
selling imperfect (or heterogeneous) substitute.

Analysis of research and publications. Price discrimination on the basis of
consumers' diverse industry elasticity is referred to "monopoly type" price
discrimination by Borenstein and Rose [3], while "competitive type" price
discrimination is based on consumers' diverse cross-price elasticity. The most
Important investigation testing between these types of price discrimination is carried
out by Borenstein and Rose. The model of price dispersion in the airline industry
shows that price dispersion is positively correlated with the level of market
competitiveness. This empirical finding is suggestive of competitive-type price
discrimination, and indirectly shows that heterogeneity in the tendency of consumers
to switch airlines is the sole or dominant determinant of price dispersion
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in the airline industry. On the other hand, it can be viewed as incomplete because they
only indirectly examine the relationship between price discrimination and the two
components of price elasticity. In addition, they are unable to separate the industry
elasticity and cross-price elasticity as the sources of price discrimination in the model.

Goal of article. The goal of article is define approaches to estimation influence
of price discrimination factor on conditions of competition in airline industry.

Primary part. The model of demand for air travel we consider is a thrae- stage
budgeting model based on multi-stage budgeting approach developed by Gorman [4].
We assume that travelers can allocate total expenditure in stages so that their choice in
each stage is made conditional only on the expenditures allocated in the upper stage
and prices of goods in that stage. The decision tree in Figure 1 illustrates the structure
of travelers' choice: (1) at the top stage, travelers decide whether or not to travel and
expenditure is allocated to overall travel; (2) at the middle stage, given total travel
expenditure, travelers determine modes of transportation; and (3) at the bottom stage,
travelers' preference on airlines is revealed conditional on total expenditure on air
travel.
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Figuré I. The Consumer Decision Tree Regarding Travel

The multi-stage budgeting model allows us to empirically decompose an iirline's
own or firm level price elasticity’ into cross-price elasticity other airlines
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and an industry elasticity. Conceptually, cross-price elasticity measures the
responsiveness of quantity demanded of a good to a unilateral change in the firm's own
price with total expenditures given, whereas the industry elasticity measures the
responsiveness of total quantity of airline travel demanded to a change in the overall
price of air travel. Price elasticity measured at the bottom level in Figure 1 represents
the cross-price elasticity, whereas at the top two levels, we observe the industry price
elasticity of air travel. In this article, the focus is on measuring the cross-price elasticity
among airlines at the bottom level of Figure 1.
Let the expenditure function for air travel on a route where N airlines are
competing be defined as
logety, 3) s ol(pid ur b63) (N

where u is the utility travelers derive from air travel and P is the air fare. This
expenditure function allows exact aggregation over travelers such that demand for an
airline can be represented as an outcome of decisions made by a rational representative
traveler. We then take the following functional forms for t”*s) and
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where ?i is quantity-weighted average fare charged by airline ¢ , and ¢ , b , y
are parameters to be estimated. Substituting (2) and (3) into (1) and applying Shepard's
Lemma yield the expenditure share equation of next model:
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E is total expenditure on air travel, and P is price index defined by
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Let consider price elasticity. Price elasticity derived from non-linear
expenditure share equation are:

In the standard model of market structures, a monopoly firm may charge ifferent
prices to consumers with different price elasticity of demand, provided it s able to
segment the market into different sub-groups of consumers and to prevent r limit resale
by consumers who pay the lower price to those who pay the higher price. In a perfectly
competitive market, firms have no market power to price discrimination-there exists
only one price. From these two extreme cases, one could infer that in an imperfectly
competitive market, the degree of price discrimination of a firm would increase as a
market becomes; more concentrated. Contrary to our intuition, theoretical works by
Borenstein and Holmes provide formal models in which price discrimination may
increase with market competition.

Using a spatial model of monopolistic competition, Borenstein [1] shows that he
effect of market competition on the level of price discrimination by firms depends on
the sources of price discrimination. He allows consumers to differ not only in their
utility derived from a good (reservation prices) but also in their preferences between
particular brands of that product. Conceptually, he identifies two sources of quantity
sold when the price of a brand is lowered: increase in total market sales and sales that
switch from rival brands. In response to a change in the price of a brand, the latter
accounts for how sensitive are consumers who are choosing between different brands,
while the former accounts for how sensitive are consumers who are choosing between
a specific brand and no purchase.

The distinction between two sources of change in quantity demanded enables
us to analyze the effect of market competitiveness on the degree of price
discrimination in monopolistically competitive markets. In order to model a
monopolistically competitive market, he assumes that a market consists of two
exclusive regions: a competitive region and a monopoly region. In tne competitive
region, all the consumers are responding to a price increase by choosing to buy
ifrom a rival brands, while in the monopoly region, all the consumers are responding to
a price increase by choosing not to purchase a good. It defines a market is
more competitive if more consumers are in the competitive region. By assumption,
consumers in the competitive region differ only in their preferences on brands but
have similar reservation prices. Sorting mechanisms designed to distinguish
consumers by their reservation prices are of no use in identifying iConsumers in the
competitive region with different brand preferences. Therefore, one could predict that,
if consumers are sorted by their preferences on brands, the Revel of price
discrimination is expected to increase as a market becomes more
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competitive due to increased inter-brand competition. The distinction between
discrimination based on the tendency to switch brands from one based on the tendency
to leave the market is first analytically formulated by Holmes. Using a symmetric
duopoly model of differentiated products, he shows that in an oligopoly

model, price elasticity (“Vim) consists of cross-price elasticity ("'e-.-ox1) and

industry elasticity (Isawfrr ) such that

Coriee ™ Toress ¥ Clncusers ($)
and the price-cost markup formula is
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When a firm unilaterally increases its price of a good, the cross-price
elasticity measures the tendency of consumers to move on to a competing firm or
brand, while the industry elasticity captures the tendency of consumers to drop out
of the market. Price discrimination is defined as "monopoly type" if discrimination
between consumers is due to their differences in industry elasticity; price
discrimination is defined as "competitive type" if discrimination between
consumers is due to their differences in cross-price elasticity.

In an example described in Table 1, type A consumers are more sensitive to
price changes than type B consumers and therefore, if price discrimination is
allowed, they will be charged a lower price in equilibrium.

Table 1.- An Example of Monopoly- and Competitive-Type
Price Discrimination

Cross-Price Industr _ .

Elasticity Elastici%g/ Price Elasticity
Case 1 Type A 1 15 5%
Type B 1 05 15
Case 2 Type A 15 1 >
Type B 0,5 1 15

Under the traditional price discrimination model (price discrimination based on
the differences in price elasticity), each consumer type will pay identical
equilibrium prices in both case 1 and 2. Even though each type of consumers has same
aggregate price elasticity in both cases, the source of differences in price
elasticity between each type is not alike. For example, consumers' heterogeneity in the
industry elasticity in case 1 vyields distinction between different types of
consumers, while heterogeneity in the cross-price elasticity in case 2 causes
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distinction between different types of consumers. Under monopoly type price
discrimination, consumers are sorted by their industry elasticity such that type B
consumers will be charged a higher price only in case 1. Meanwhile, under competitive
type price discrimination, price discrimination will only be observed in case 2 in
response to differences in the cross-price elasticity. Borenstein and Rose [3] carry out
an investigation empirically testing which type of price discrimination is practiced in
the U.S. airline industry. Using a reduced form model of price dispersion in airline
markets, they find price dispersion is correlated with more competitive structures. In
their study, price dispersion refers to the variation in prices charged to different
passengers by an airline on a route. The dispersion of fares in the airline industry
results both from the variation in the costs of serving different types of consumers and
from self-selective discriminatory pricing. Due to data limitations and possible
correlation between costs of serving different consumers and discriminatory prices
charged on heterogeneous consumers, it is difficult to empirically discern
discriminatory pricing from cost variation as a source of price dispersion. This result
confirms the theoretical prediction of competitive type price discrimination, and
indirectly shows that heterogeneity in the tendency of consumers to switch airlines is
the sole or dominant determinant of price dispersion in airline markets.

Conclusions. Using of the model of price discrimination in modern conditions of
airline: industry in Ukraine can help better understand consumers behavior and
conduct forecasting more precisely.
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Cibopyk B.JI.. Pamencrka C.€.

MIIXOAM A0 OLIHKHA BILIMBY HIHOBOI JUCKPUMIHAIIIL HA
KOHKYPEHTHUI CTAH ABIATPAHCIIOPTHOI I'AJTY31

Oouiero 3 03HAK, WO Xapakmepuzyloms asiampancnopmuy 2auiy3b €
NPUNYWEHHS. NpPO MICHUU KOPeNAYIUHUU 38'130K MIdC pO3CII0OBAHHAM UYIH HA
asianepesesennss ma 3aeaibHum pisnem xoukypenyii na PUiliKV. Mooeni, wo
0036071410Mb PO3PAX0BYEAMU WIULHICMb 36 IBKY MIdIC YUMU Napamempamu noGUHHI
8PAX08YBAMU He MINbKU eIACMUYHICIb NORUMY HA NOCILY2U OKPEMUX CY0'€Kmig pUHKY,
ane makoxc enacmuyHiCmbs HNONUM) HA NOCIY2U OKPeMol 2any3l 3a2aiom ma
nepexpecHoi eiacmuyHoCmi Midxc npoOyKmamu 2pasyie puHKy ma cyocmumymamu,
moomo nepee3eHHAMU [THWMUMU SUOAMU MPAHCNOPMY, WO BUUBAIOMb HA Di6eHb
nonumy. CnocmepedxceHHs 3a NOBEOIHKOW CHONCUBAYIB, WO NIOMBEPOHCYIOMbCSL
00CBI00OM CMBEPOIAICYIOMD, WO YIHOBA OeMEPMIHAHMA € OOMIHYIOUOI0 NPU NPULHAMMI
pilieHHs Wooo GubOpy uYu 3MIHU MO20 YU IHWO020 NpooyKkmy eanysi. TeopemuuHi
Mmooeni, nobyoosari oocinionuxamu bBopernwmetinom ma Xoamcom [3] 0o3zsonunu
KLIbKICHO ompumamu pe3yibmamu, wo niomeepouiu Ue3a3HaueHi npunyuerHs OJis
YMOB8 MOHONOAICMUYHOI KOHKYPEHYIl aMEepUKaAHCbKO20 PUHKY aB8ianepese3eHb.
Mooenwsanua npeyecii:, wo 8i00y8aOmMvbcss HA PUHKAX 3 PI3HUMU DIGHAMU
KOHKYpeHYii 6useunu meHoeHyii 00 3MIHU CNONCUBAUAMU NPOOYKMIB 8 MeAHcax OOHIEL
2any3i 3a Kpumepiem YiHu 8 YM0o8ax MOHONOAICMUYHOI KOHKYpeHyil. /locmamHbo
BUCOKULL piBEHb NepexpecHoi enacmudHOCmi Midc NpoOyKmamu OKpeMux 2anysell,
0COOMUBO 3a VMO8 OJLi2ONONIICMUYHOI KOHKYPEeHYii OOHIEI 3 HUX CHOHYKAIOmMb
CHOJHCUBAYUIE 00 NEPEKIIOUeHHs Ha NPOOYKMU-CYOCMUmMymu THULOI.

Bukopucmanna mooeneu cnpaMOBAHUX HA OMPUMAHHA KIIbKICHOI OYIHKU
383Ky Midc hakmopamu YiHoB80I OUCKPUMIHAYIL i PIBHAMU KOHKYPEHYII Y OKpeMux
2any3ax 00360J5iMb Kpawe po3yMimu No6ediHKY CY0'ekmié pumky ma niosuuumu
MOYHICMb NPOCHO3YBAHHA.

Knrouosi cnosa: asiampancnopmmua 2anysve, yiHosa OUCKpUMIHAYIA, UYIHOBA
enacmuyHiCmb NONUM)) .

102



