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Section 3: Market power and entry

Example 1: Firms financial condition and airline price wars

Price war: It is a period in which the firms in @alustry set prices that are
significantly below the usual prices, generally iyipg a change in
strategy within a set of oligopolists.

Economic models of price war emphasize the roldeshand fluctuations.
Changes in demand alter the expected profitatmfityndercutting a tacitly
collusive equilibrium.

Other possible factors are firms’ financial diffites. Firms in trouble
pursue strategies that raise current returns agxtpense of lower returns in
the future.

Objective Test the hypothesis that firms in worst finan@ahdition are
more likely to start a price war. How likely a firm to respond to an
initiator’ price cuts depends on the share of thspondent’s routes it
shares with the initiator.

Data: 14 major airlines between 1985 and 1992. U.S. dbemnt of
Transportation. Data on prices. Firms may choossdu a price war, join
an existing price war, decide not to participateairprice war. Data on
traffic, and financial characteristics.

Main difficulty: Identify price wars in the data. Data are puldtivhen the
trip occurs, not when the ticket is purchased. Artghuse reports in the
press.



The model

Probability to start a price war:
Pr(Lead;; = 1) = F(Demand;,, Financial Measures;,, Controls;,).

Estimate this function with a probit.

Financial measures:

TABLE 1 Definitions of Financial Ratios

Financial Measure Definition

Long-term debt + Noncurrent obligations under capital lease
Long-term debt + Noncurrent obligations under capital lease + Net stockholders™ equity

Long-term debt ratio

Total equity + Net stockholders’ equity

Leverage ratio Total equity

Operating profit + Nonoperating expense + Depreciation

Interest coverage Tnterest expense

Total current assets

Current ratio Total current Iiabilities

Cash and short-term investments + Accounts receivable + Prepaid expenses

Quick ratio "Total current liabilities

Operating ratio (TE-—E—P—O rating profit
perating expense

Risk of response a firm faces: Calculate a compgtimeasure. The
“potential followers” measure for carriem periodt is:
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Results

Comparison to previous price war results: Effeal@mand fluctuations.

Pr(Participate;, = 1) = F(Demand;;, Controls;,).

Control for endogenous effects.



TABLE 3 Instrument Regression

Firm-Level Industry-Level
Enplanements Enplanements
Firm-level departures .895 023
(.018) (.035)
Industry-level departures .082 842
(.021) (.040)
Route-weighted unemployment —.024 .008
(.007) (013)
Route-weighted personal income —-1.279 257
(.865) (1.671)
Route-weighted gross state product 2.521 —.298
(1.195) (2.310)
Aggregate unemployment .083 170
(.021) (.041)
Aggregate personal income —.000 —.0004
(.000) (.00009)
Aggregate gross domestic product 000 0002
(.000) (.00007)
Potential followers 010 —.002
(.003) (.006)
1 if bankrupt —.033 005
(.013) (.026)
1 if among three largest carriers —.036 006
(.014) (.027)
1 if among three smallest carriers 024 —.009
(.013) (.024)
Second quarter 079 289
(.014) (.026)
Third quarter 102 380
(.212) (.041)
Fourth quarter .043 .250
(.032) (.062)
Adjusted R? 876 .843

Notes: Dependent variable is either firm-level or industry-level enplanements, as
specified. OLS regression. Year dummies included in all specifications, 1,023
observations. These results reported without lagged financial measures instruments,
which vary by specification.



TABLE 4 Participate Decision

Firm-level enplanements 114
481
(.168)

Industry-level enplanements —.118
—.499
(.201)

1 if among three largest carriers .086
336
(.126)

1 if among three smallest carriers —.093
—470
(.110)

Second quarter —.087
—.410
(.084)

Third quarter —.051
—.228
(.104)

Fourth quarter —.036
—.160
(.083)

Notes: Dependent variable is one for firm-months in which
the firm participates in a price war, zero otherwise. Two-step
probit estimation, instruments are firm-level and industry-level
departures as appropriate, and three weighted macroeconomic
measures. Year dummies included in all specifications, 1,023
observations. First entry is marginal probability, second entry is
probit coefficient, third entry is standard error of probit coefficient
adjusted for two-step procedure and for within-firm correlation.

Decision to lead a price war:

Pr(Follow;, = 1) = F(Demand;,, Route Overlap,,, Financial Measures;,, Controls;;).



TABLE 5 Lead Decision and Financial Measures

Leverage ratio

1 if leverage ratio in top 20%

Interest coverage

1 if interest coverage in bottom 40%

1 if bankrupt

Firm-level enplanements

Industry-level enplanements

Potential followers

1 if among three largest carriers

1 if among three smallest carriers

Second quarter

Third quarter

Fourth quarter

067
877
(.395)

—.016
—.261
(.482)

—.004
—.052
(.329)

011
.143
(.469)

.006
.081
(.059)

~.010
—.143
(:204)

-.021
—.332
(.387)

—.013
—.176
(.227)

—.020
—.288
(.260)

-.013
—.187
(.198)

054
531
(217)

.002
022
(.344)

019
249
(.334)

.004
053
(.469)

.006
079
(.053)

—.005
—.065
(.216)

—.021
-.325
(.304)

—.013
—.176
(.224)

—.019
—.281
(.252)

—.0l4
-.201
(.202)

—.005
—.080
(.035)

019
273
(.237)

—.015
—.273
(.333)

012
216
(.497)

005
.082
(.064)

000
008
(.280)

—.016
—.345
(.301)

.008
.140
(.278)

—.001
=011
(.293)

—.005
—.087
(.224)

084
915
(.343)

026
282
(.219)

055
(.305)

014
191
(.476)

.000
—.002
(.072)

.023
281
(.302)

—.031
—.596
(.359)

.000
004
(.256)

—.007
—.106
(.301)

—.013
—.184
(.208)

Notes: Dependent variable is one for firm-months in which the firm starts a price war, zero otherwise.
Two-step probit estimation, instruments are firm-level and industry-level departures, three weighted
macroeconomic measures, and lagged financial measures. Year dummies included in all specifications,
1,023 observations. First entry is marginal probability, second entry is probit coefficient, third entry is
standard error of probit coefficient adjusted for two-step procedure and for within-firm correlation.



Decision to follow in a price war:

Route overlap with the price war leaders is theeslof the carrier’s traffic
that is on routes also served by the price-wardead

P
I(r,t) - —
213
r
TABLE 8 Follow Decision
Fraction of routes shared .705 477
with price-war leader 1.773 1.198
(.428) (.560)
1 if interest coverage in bottom 30% 373
972
(.681)
Firm-level enplanements .360 305
.906 .768
(-440) (.388)
Aggregate enplanements =515 —.284
—1.294 —.714
(.986) (1.349)
1 if among three largest carriers .324 397
841 1.053
(-240) (.302)
1 if among three smallest carriers —.246 —.332
—.653 —.924
(.249) (.304)
Second quarter A75 .269
444 694
(.331) (.399)
Third quarter 128 133
321 336
(.653) (.808)
Fourth quarter 000 —.022
001 —.054
(.235) (.325)

Notes: Sample includes observations only in months in which a price war occurred,
and for which the firm in question was not the leader. Dependent variable is one
for firm-months in which the firm follows in a price war, zero otherwise. Two-step
probit estimation, instruments are firm-level and industry-level departures, three
weighted macroeconomic measures, and lagged financial measures. Year dummies
included in all specifications, 281 observations. First entry is marginal probability,
second entry is probit coefficient, third entry is standard error of probit coefficient
adjusted for two-step procedure and for correlation across firms within month.



Example 2 Hubs and high fares: Dominance and market powéne U.S
airline industry.

Objective Evaluate the importance of route and airport c@mce in

determining the degree of market power exercisedmyairline. Check
whether an airline with a dominant share of thffitrat one airport has a
competitive advantage on routes that include tinpoH.

Results Share of traffic at endpoint airports and shdreadfic on the route
both have significant positive effects on the price

Factors explaining dominance

Frequent flyer programs. When an airline offerseegive service from a
traveller's home airport, its FFP becomes moraetitre.

Travel agent commission.

Availability of slots and gates at airports.

Data: A unit of observation is an airline-route pairthre third quarter of
1987. Observations on the 9 largest domestic aglat that time.

The model

In P; = a; + B; In DISTANCE; + v, In LOADFAC}; + v, In EQUIP;
+ v3 In FREQ; + 4 In CIRC}; + v5STOP;; + v PLANECHG;
+ 8,0RGSHARE,; + 5,0RGHERF; + 5;RUTSHARE; + 6, RUTHERF,

24

+ 55 In COMPCOSTU + 56 In TOURIS?} + 2 pkAPch,
k=1



Results






Example 3 Selling costs and switching costs: Explainingaitefjasoline
margins.

Objective Switching and transportation cost to explain oicid
differentiation and differences in price-cost masgiAnalyse the possible
explanations for the differences in retail margimstween leaded and
unleaded gasoline and for the changes in thesereliftes over time.
Higher margins for unleaded gasoline.

The gas station industrySellers are heterogeneous since they differ in
locations. They can exercise price discriminatids.a result, the exercise
of market power does not necessarily leads to pigfits.

Since 1986, many stations have stopped offerindeléa@as, increasing the
search costs of buyers of leaded gasoline reldbvénose of unleaded
buyers.

Other potential factors to explain prices differesic

Cost of selling gasoline to different types of bigyeDepends on the
marginal cost of serving different types of buyers, on possible
differences in the average fixed costs of carrgagh type of fuel.
Strategic explanations: Pricing of one type of ¢§jasao signal a retailer's
prices on its other products.

Results margin differences are due to the fact that gasdtations have
some local market power and that they price disodte against costumers
who are less likely to switch stations.

Price discrimination

A gasoline station faces different elasticities d#mand from different
groups of consumers then margins are likely tcedificross groups.
Different elasticities from unleaded than from leddjasoline buyers either
because the groups differ in their elasticity omdad for the good or
because they differ in their willingness to swisgilers of the good.

Data:

Gasoline purchase behaviour of 5000 families fr@801lto 1984.
Aggregate data for average wholesale and retaileprfor gasoline. 63
standard metropolitan statistical areas.






Test for price discriminatian

Test for income and product availability on gaselmargins:
The higher income of buyers of unleaded gasoling imdicate that these
consumers are more loyal to an individual statiohrand.

Explain the difference between the average marginrdeaded and leaded
regular gasoline in SNSRatt with availability and the ratio of the average
income of leaded-gasoline buyers divided by theragye income of
unleaded-gasoline buyers.

Instruments: Population density, per capita incaan@ual snowfall, annual
number of 90+ degree days, and annual number dfeg#ing days.



Example 4 Density and integration effects on Class | U.&ight
railroads.

The new debate in the U.S., Europe and elsewhesbesher competitive
access should be granted to rail infrastructurecgrealation.

Should a vertically integrated system be maintdined

Objective Estimate a multiproduct cost function which irdds multiple
operational outputs and infrastructure maintenautput.

Results Significant cost complementarities among openaiautputs. No
strong complementarities between operations amdstrficture.

The model

Translog Cost function:



Use Shephard’s lemma:

Cross cost effects are said to exist if the pradoodf one output reduces
or increases the marginal cost of producing a skooiput.






Results:






