MODELLING AND TESTING THE EFFECT
OF MARKET STRUCTURE ON PRICE

The Case of International Air Transport

By Martin Dresner* and Michael W. Tretheway

1. INTRODUCTION

In attempting to determine the impact of various structure or conduct variables on
economic performance, it has become common practice to regress price on a set of
variables characterising the market.! By using data from markets with alternative
structures, it is possible to identify statistically how various structural variables
influence price. This approach has been commonly used in transport, among other
industries, to compare prices under different market structures. For example, Graham,
Kaplan and Sibley (1983) used this approach to determine the impact of market
structure parameters, such as concentration and density, on fares after US domestic air
transport deregulation. Other studies using such techniques include Jordan (1982),
Keeler and Abrams (1981), Beilock and Freeman (1987), Morrison and Winston
(1989), and Bailey, Graham and Kaplan (1985).

A number of issues arise when attempting to infer statistically the effect of structure
variables on price. Six of the most important issues are: using neoclassical theory to
specify the assumptions underlying the price model; incorporating the structure
variables into the empirical model properly; specifying the effect of various intervening
variables on prices; obtaining relevant and accurate data; choosing the appropriate
econometric estimation technique; and constructing proper hypotheses tests. Many
authors have been successful in controlling for the effect of intervening variables on
price. Some have given special care in choosing sound econometric techniques. Others
have constructed neoclassical models, but in the empirical sections resorted to some-
what ad hoc specifications, perhaps because of econometric or data difficulties. To date,
however, no author has been able to address all six of the issues satisfactorily. This paper
undertakes to do that.

We have chosen to apply our technique to the international air transport industry for
the period 1976-1981. During this time, the United States launched a revolutionary
liberal bilateral air transport treaty process which facilitated competitive pricing on
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I Foradiscussion of this approach see Scherer (1980), pp. 287-288. Scherer also puts this in the context
of a broader industrial organisation paradigm.
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international air routes. Data have been collected to include routes influenced by the
liberal bilateral policy, and geographically separate routes which continued to have
traditional price and capacity regulated bilateral air treaties. A panel data set tracking
prices over time on this set of routes was developed, and estimation methods were
chosen to account for simultaneous variable determination as well as the potential bias
that can arise when using panel data. The model is used to estimate the price effects of
the liberal bilateral air policy. It is estimated that the liberal bilateral air policy may have
saved North Atlantic passengers as much as $325 million in fares in 1981 alone.

The paper is structured as follows: Section 2 briefly describes the international air
transport industry and its regulatory institutions. Section 3 discusses the various
approaches used to provide price comparisons across transport routes. Section 4
presents the model used in this paper. Section 5 provides an empirical analysis of
international air prices using the model. Finally, Section 6 draws both theoretical and
empirical conclusions from the paper.

2. THE INTERNATIONAL AIR TRANSPORT INDUSTRY

In 1987, air carriers transported 221 million passengers in international services
(International Civil Aviation Organization, 1989a). This represented an increase of 71
per cent over the 1977 total and a twelvefold increase over the 1957 total for
international passengers (Dresner, 1989, p. 277). The traffic was performed by a
mixture of government and privately owned carriers representing 111 countries around
the world (International Civil Aviation Organization, 1989b, pp. 11-28).

One hundred and sixty-one of these carriers belonged to the International Air
Transport Association (IATA), the major trade association for international carriers
(International Air Transport Association, 1989). IATA was formed by major interna-
tional carriers in 1945, following the failure of governments to reach agreement on a
multilateral system for regulating prices and capacity levels. A major role for IATA was
to fix prices on international air routes. Its price-fixing authority was sanctioned by the
United States, in 1946, when the US agreed to a precedent-setting air bilateral
agreement with the United Kingdom. Prices on routes between the US and the UK were
to be set by IATA subject to the approval of both governments. In addition to allowing
for IATA price-setting, the agreement specified the routes that could be flown by the
airlines of each country and the method for determining capacities on those routes. This
1946 agreement between the US and the UK, known as “Bermuda I”, served as a
precedent for the hundreds of agreements signed between governments in the decades
following World War II. These bilateral agreements, which regulated capacities and
routes flown, along with IATA price-setting, formed the basis of the post-World War
II regulatory regime.

It was not until 1978, when the United States concluded its first liberal bilateral
agreement with the Netherlands, that a major change was made to the regulatory regime.
The new agreement provided carriers with the freedom to set capacity levels without
government interference, allowed additional routes between (and beyond) the two
signatories, promoted competitive rather than IATA price-setting, and strictly limited
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TABLE 1

US Liberal Bilateral Air Agreements

Country Date Signed
Netherlands March 1978
Israel August 1978
West Germany November 1978
Belgium December 1978
South Korea March 1979
Papua New Guinea March 1979
Jamaica April 1979
Costa Rica August 1979
Singapore September 1979
Fiji October 1979
Taiwan November 1979
Thailand December 1979
Netherland Antilles January 1980
Finland May 1980
Jordan June 1980
Australia December 1979/May 1980
United Kingdom 1978-1980*
Brazil October 1980

Belgium October 1980
Philippines November 1980
Barbados April 1982

El Salvador November 1982

* A number of liberal amendments to the existing US-UK bilateral agreement were signed between
1978 and 1982.

Source: Haanappel (1984) Appendix III.

governmental authority over fare-setting. Between 1978 and 1982, the US signed 23
liberal or partially liberal agreements, as indicated in Table 1.

Efforts by the US to increase competition on its international air routes resulted in
a bifurcation of the regulatory regime for international air transport. Liberal bilateral
agreements replaced traditional agreements on important North Atlantic and North
Pacific routes while traditional agreements held sway in the rest of the world. IATA
price-setting was replaced by competitive price-setting in the liberalised regions but not
in regions regulated by traditional agreements (for example, intra-European routes and
Europe-Asia).

The major goal of the US liberal bilateral policy was to increase price competition
on its international air routes. The US liberal bilateral policy was viewed as the
international counterpart to domestic deregulation. But did the liberal bilateral policy
succeed in its major objective? That is the question this paper addresses.
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3. RESEARCH METHODS FOR COMPARING PRICES
ON TRANSPORT ROUTES

A number of approaches have been used to compare prices across transport routes.
These approaches have ranged from paired comparisons of prices from routes of
approximately the same distance or density to simple regression, multiple regression
and multiple equation techniques. The simplest of the techniques is the paired compari-
son approach used by Barrett (1987), the Canadian Transport Commission (1985) and
Taneja (1983). Paired comparisons are generally made between routes from two regions
(for example, Europe and the US). The researcher may then conclude that of the »
comparisons conducted, in m cases fares were higher in Region A while in n — m cases,
fares were higher in Region B (assuming that fares were never identical within route
pairs). The major disadvantage of this approach is that it is not possible to attribute
differences in prices to one or more causes (for example, cost differences between
routes) since there has been no accounting for these factors in the analysis.? In addition,
researchers using the paired-comparison method generally do not gather a sample of
routes sufficiently large to generalise results to the population of routes.

The simple regression approach, used by the European Civil Aviation Conference
(1981) and Jordan (1982), is a second approach used to compare fares across routes.
This approach consists of collecting a sample of fares for transport routes and regressing
the fares on a constant plus an independent variable (usually distance). The sample of
fares can be collected from two or more regions, and regressions estimated separately
for eachregion. Predicted fare values are compared using computed regional regression
coefficients. The researcher can then conclude that the predicted fare for a route k
kilometres in length is higher (or lower) in Region A than in Region B, or that there is
no difference in predicted fares between the regions for a route of that length. The major
disadvantage of this approach is that there may be several factors contributing to price
differences between routes, and that only one factor is explicitly accounted for in the
model.

The single equation, multiple regression approach to the comparison of fares across
transport routes has been used by Beilock and Freeman (1987), Call and Keeler (1985),
Keeler and Abrahams (1981), Moore (1986), Morrison and Winston (1989) and
Sargious and Tam (1985). This approach involves regressing prices collected for a
sample of airline routes on a number of factors likely to account for differences in the
level of fares between routes. A significant coefficient for a given factor implies that
factor is an important variable in the explanation of price differences across routes. The
major disadvantage of this approach is that endogenous explanatory variables cannot be
treated properly in the model since they would bias estimates of the regression
coefficients.

The multiple equation approach, used by Bailey, Graham and Kaplan (1985) and
Graham, Kaplan and Sibley (1983) overcomes the major problem of the single equation
approach by treating endogenous variables properly in estimation. The method consists
of regressing endogenous variables, other than price, on the exogenous variables, and
then regressing price on the exogenous variables and the fitted values of the other

2 Controlling for stage length and traffic level is claimed to account for two of the most important
sources of cost differences.
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endogenous variables; that is, a two-stage least squares (2SLS) procedure. A major
remaining disadvantage with this approach as used by Bailey, Graham and Kaplan
(1985) and Graham, Kaplan and Sibley (1983), is that the model has not been formulated
by explicitly linking the standard neoclassical, profit-maximising model to the empiri-
cal tests. There are two major difficulties with the Bailey, Graham and Kaplan approach
using different functional forms in the theoretical and empirical versions of the problem.
First, it becomes difficult to make a priori predictions as to the signs of the regression
coefficients in the empirical model, based on predictions from a different model (that
is, the theoretical model). Second, the results from the empirical model become difficult
to interpret since the expected signs are not known. In other words, it is not possible to
know ex post whether a model has performed well since there is little prior knowledge
of expected outcomes.

4. A MODEL FOR COMPARING PRICES ACROSS MARKETS

This section of the paper presents a model which overcomes the shortcomings of the
models described above. The model is developed from neoclassical profit-maximising
equations, and is used for estimating prices across routes. By developing the empirical
model from profit-maximising equations, predictions can be made as to the signs of two
key coefficients.

General assumptions

The model assumes that a carrier operating under a liberal bilateral environment
chooses prices according to Bertrand pricing behaviour. Bertrand behaviour leads to a
low price equilibrium, thus simulating competitive conditions under oligopoly. On the
other hand, a carrier operating under a traditional regulatory agreement is assumed to
engage in collusive pricing behaviour, thus producing a price equilibrium higher than
the equilibrium for liberal markets.

The cost equation

Before the price equations can be derived under the collusive and Bertrand cases, a cost
function must first be specified. The cost function for firm i operating on a given route
is given by:

where
C; = the total cost of operating on the route;
FC(A;) = the fixed or overhead cost of operations allocated to a route,

dependent only on the carrier, A;, and not on the route itself;

VCi(x, g;)= the variable cost of operating on a route, dependent on a vector of
route characteristics, X (such as the distance of the route and input
prices the carrier faces) and on the output or traffic, g, of the carrier
on the route.
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The price equation under a competitive agreement
With Bertrand pricing behaviour, carriers operating under a competitive or liberal
agreement choose prices to maximise profits in a competitive manner. Profit maximi-

sation for carrier i, on a route segment with two carriers operating, can be illustrated as
follows:

Nll)i.ix = piqi(pi’pj) - VCig;x) - FC(A) @

where
™, = the profits carrier i derives from operating on a given route segment;
p; = the price chosen by carrier i; and
the other variables are as indicated above.
Profits are maximised when the derivative of (2) with respect to p; is set to zero, given
the assumption that carrier j holds its price constant and that the slope of the variable cost
curve determines marginal cost (MC)):

% g+p 2% mc =0 3)
dp; dp; dp;
Equation (3) can be rearranged with price, alone, on the left hand side as follows:
=MC,—q, dp: (4)
dg

The price equation under a traditional bilateral agreement

Carriers operating under a traditional agreement are assumed to engage in collusive
pricing behaviour. Following Bresnahan (1987), a carrier considers the profits of its
competitors when choosing price. For the two carrier case, profit maximisation for
carrier i, given carrier j, can be illustrated as follows:

l\gax (m; + ) = piq; (p.pp — VCi(g;X) — FC; (A)
+p;(Pupy) — VC;(q;%) — FC;(A)
Taking the derivative of (5) with respect to p; whlle holdmg pj constant, and
setting the derivative equal to zero produces the following result:

)

a+p: 3% -mc, 89 p S0y, S g ©)
dp; dpi  'dpi "dp;
The extra terms in equation (6), as compared to equation (3), reflect the effect of
changes in i's prices on j's profits. Equation (6) can be rearranged with price on the
left hand side to yield:

=MC,-q;8Pip,-mC) 3L dP: @)
dg; dp; dg;

Reconciling the alternative price equations
It can be seen, from examining equations (4) and (7), that the difference in prices
charged by carrier i, between the two pricing strategies, depends on the following term:
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~p-Mcy B ®)
dp; dg;

This term appears in the equation defining the price charged by carrier i under a
traditional regulatory regime, but not in the equation defining the price charged under
a liberal regime. The term, therefore, represents the difference in prices charged under
the two regulatory arrangements, other things being equal. It is possible to sign this term
in order to determine under which regulatory arrangement prices would be higher or
lower. First, (p;— MC)) should be positive, given profit maximisation and assuming no
subsidies under the model. Second, dg;/dp; must be positive if substitutability of
services is assumed between carriers i and j. Finally, the expression dp,/dg; must be
negative given a normal demand curve facing carrier i. If the expressions are multiplied
together, the term shown in (8) must be positive. Prices must be higher under the
collusive regulatory regime.

A single expression for determining the price charged by carrier i on aroute can then
be written as follows:

p,~=Mc,~(q,-,x)—?q,-+ﬂl(NuB) ©)

1

where:

Br=—(p-MC)S% 42
dp; dg
NLIB is an indicator variable, coded 1 when there is no liberal or competitive regime and
0 when there is a liberal or competitive regime. If the pricing scenario described above
holds true, then B, should be positive.

One important fact to note from equation (9) is that the coefficient for output may
also be signed. The output variable, g;, enters into the equation in two separate places.
First, as an argument in the determination of marginal cost, output should have a positive
effect on price. Higher output levels lead to higher marginal costs, if firms are operating
on the upward sloping part of their marginal cost curves. Second, the sign of (—dp,/dq;)
should be positive since dp,/dg; originated from the firm's demand function and demand
curves are normally downward sloping. The two effects — the marginal cost effect and
the demand effect — are therefore both positive indicating that the coefficient of the
output variable in a regression on price, should be positive. The interpretation of the
output variable is important because researchers have, in the past, expected the sign of
the coefficient to be negative; that is, increases in output will lead to decreases in price.
Graham, Kaplan and Sibley (1983), for example, interpreted the coefficient as a
measure of returns to traffic density, and therefore expected the coefficient for the
variable to have a negative sign. The output coefficient may only be interpreted this way
if the cost variables measured average cost, rather than marginal cost, and if the demand
effects were insignificant.>

3 Note that in their 2SLS estimations of price Graham, Kaplan and Sibley did in fact find the coefficient

for their output variable, passengers, to be positive although insignificant. At best, the coefficient will
have an ambiguous sign (depending on whether marginal cost is falling) but never an unambiguous
negative sign.
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Using the model with route-specific data

Researchers, such as Graham, Kaplan and Sibley (1983) and Bailey, Graham and
Kaplan (1985), have estimated their models with route-specific rather than carrier-
specific variables. The use of route-specific data requires a number of assumptions to
be made about the carriers operating on a route. These assumptions have not been
explicitly outlined in previous work. Only if the assumptions are reasonable can a
researcher feel confident about the use of route-specific data.

Assume, for the purposes of this exposition, that there are two carriers in a market,
carrier; and carrierj. The price equation for carrier; was given in (9) and a similar
equation can be written for carrier,. Assume that the cost effects of output on price can
be separated from the other route-specific cost effects and that variables representing
the effects are entered into the price equation separately. The equations for the two
carriers can then be written as follows:

p; =By NLIB + B,x + Bsg; (10)

pj =04 NLIB + 0,)X + 039, (11)
where 3; = —dp,/dq; plus the cost effects of output on price, and o; = —dp;/dq; plus the
cost effects of output on price. B, and a,, are vectors representing the effect of the route-
specific cost variables (other than output) on p; and p;, respectively. Equations (10) and
(11) can be summed to produce the following equation:

pi+p;=(B; +0y) NLIB + (B, + 0y) x + B3g; + 03q; (12)
if it is assumed that the route-specific costs for carrier; are equal to the route-specific
costs for carrier; (that is, the x vectors are the same). Finally, if it is assumed that the
prices charged on the route by the two carriers are the same (that is, p; = p; =p), and that
the effect of output on price is the same for both carriers (that is, B; = ai3), equation (12)
can be divided by 2 to produce the following equation:

p=PB/NLIB + B, x +B5'Q (13)
where:
B/ =B +o)/2;
By =B+ o)/ 2
Bs' =By 2

Q = the total passenger traffic on the route.

The resulting equation (13) is a route-specific, rather than carrier-and-route-specific
equation. Although the assumptions that must be made to arrive at equation (13) may
be reasonable in the case of international air carriers (that is, prices and costs should be
fairly similar for carriers on a particular route), this might not be the case with different
data.* Railroads, for example, have markedly different costs for the same route when
track mileage varies significantly.

4 Qur data showed that prior to 1979 the incidence of carriers posting different fares on the same

international routes was very rare. After 1979, the incidence of carrier-specific fares increased signifi-
cantly, although the difference in fares between carriers was usually only a few dollars.
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5. ESTIMATING THE MODEL

Data were gathered for the months of March and September on 51 unidirectional long-
distance international air routes for the years 1976 to 1981 and an empirical model,
based on the theoretical model shown in equation (13), was estimated. The routes used
were randomly selected from the population of routes over 4,000 kilometres in length.
Short and medium haul routes were not included in order to guard against price effects
due to intermodal competition. Only routes with complete data and at least four flights
per month for the period 1976-1981 were selected. Thinly travelled “natural monopoly”
routes and those routes which may have been operated once or twice a month for
political purposes were therefore not included in the sample. Data were more readily
available on routes between developed countries resulting in routes to or between less
developed countries being under-represented in the sample.

The routes were divided into two groups: those which remained under non-
competitive or non-liberal regulatory control between the years 1976 and 1981 and
those where regulations were liberalised. A broad definition of competitive routes was
used including the following: routes regulated by agreements where carriers could
freely determine prices and capacity levels without the approval of the foreign
government and where additional carriers could freely enter onto the routes; routes on
which the Laker Skytrain operated; and routes on which traffic could easily be diverted
to any competitive route, as previously defined.

On each route, a number of different fares were available, ranging from “full fares”
to discount fares. Unfortunately, quantities purchased of the different fare classes were
not available, so an average fare could not be computed. Thus, two separate estimations
were performed. One used the lowest available fare on the route.> The other used the full
or economy fare.

The empirical model was estimated using two-stage indirect least squares model due
to the endogeneity of the passengers variable. The two stages are shown below:

Stage 1

PASS = oy + 0y POP + 0, INC + o3 DIST (14)

where:
PASS

total number of passengers carried by scheduled airlines on a route
(obtained from the International Civil Aviation Organization's
(IACO's) Traffic by Flight Stage);

POP = the mean population of the metropolitan areas of the origin and
destination cities;

the mean income of the origin and destination cities;®

the great circle distance between the origin and destination cities
obtained from various issues of ICAQO's Traffic by Flight Stage; and
the o's are the parameters to be estimated.

INC
DIST

5 Special fares, such as military fares, youth fares and weekend fares were not included. The fare had

to be valid for a two-week round trip to be included.

6 When city-specific data were not available the mean incomes for the origin and destination countries
were used.
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TABLE 2

Descriptive Statistics

Input variable Mean Standard Minimum Maximum Median
deviation

Full price 494 147 198 1,027 474
(one-way, $US)
Discount price 338 145 88 1,023 315
(one-way, $US)
Route distance 6,338 1,016 4,557 8,808 6,185
(kilometres)
Carried passengers 7,220 6,229 175 41,973 5,548
No competitive 0.48 0.50 0 1 0
bilateral
Population 5,737 3,110 553 13,510 6,054
(000's)
Income 7,492 2,512 1,500 13,075 7,331
($US)
Stage 2

PRICE =B, + B, NLIB + B, PASSFIT + X B, TIME,+ £ 3, ROUTE, (15)
where:

PRICE = eitherthe lowestavailable full or discount fare on a route, depending
on the estimation, with data obtained from the appropriate editions
of the Official Airline Guide: Worldwide Edition and the ABC World
Airways Guide;

NLIB = an indicator variable coded 1 if the route was not regulated by a
competitive or liberal bilateral and O otherwise;

PASSFIT = the predicted value for passengers from the first stage of the model;

TIME, = indicator variables for the different time periods due to the use of
panel data; and

ROUTE, = indicator variables for the different routes to account for cost

differences between routes.

Table 2 provides descriptive statistics on the variables.

The model was estimated in both linear and log-linear forms with similar results.
Only the log-linear results are presented here, in Table 3, since the coefficients for the
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TABLE 3

Estimations of the Full and Discount Prices
(Standard Errors in Parentheses)

Coefficient Full Price Discount Price
Constant 0.902 0.845
(0.374) (0.529)
No competitive bilateral -0.022 0.347
(0.029) (0.041)
Passengers — 0.738 0.794
fitted value (0.192) (0.271)
September 76 0.127 0.097
(0.028) (0.040)
March 77 0.011 -0.009
(0.030) (0.042)
September 77 0.192 0.138
(0.030) (0.042)
March 78 0.026 -0.143
(0.048) (0.068)
September 78 0.180 0.167
(0.049) (0.070)
March 79 -0.005 -0.085
(0.060) (0.085)
September 79 0.157 -0.013
(0.063) (0.090)
March 80 0.104 -0.027
(0.075) (0.105)
September 80 0.266 0.154
(0.076) (0.108)
March 81 0.188 -0.077
(0.081) (0.114)
September 81 0.237 0.048
(0.074) (0.105)
R? 0.784 0.783

Note: Route dummies are not reported because of space limitations.
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variables may be interpreted as elasticities. The estimation using the full fare price
indicates that the absence of a competitive bilateral agreement had no statistically
significant effect. The liberal bilateral agreements appear not to have contributed to a
reduction in prices for business and other non-discretionary travellers, those most likely
to fly at the full fare. This result may be due to price discrimination practised by the
carriers in competitive markets. Non-discretionary travellers generally are not price-
elastic, and carriers operating in a competitive environment may be able to maintain
prices for this market segment at about the same level as full fares in a non-competitive
environment. The regressions on the discount price, however, did indicate a significant
regulatory effect. Competitive routes had discount prices 0.347 or about 35 per cent
below prices on non-competitive routes. These savings accrued to a significant number
of travellers. In 1981, for example, 42 per cent of the total of over 17.2 million North
Atlantic passengers travelled on capacity controlled excursion, or discount fares
(International Air Transport Association, 1982, p. 24). Another 13 per cent of travellers
travelled on regular excursion fares, an intermediate fare between the capacity control-
led fare and the full fare. In 1976 only 11 per cent of North Atlantic passengers travelled
on capacity-controlled excursion fares and 32 per cent on regular excursion fares. Since
the percentage of discount passengers increased between 1976 and 1981, this would add
weight to the belief that liberalisation contributed to a decline in average fares.

Based on an average North Atlantic one-way discount fare of $260 in 1981, welfare
gains accruing to North Atlantic passengers may have totalled $325 million in 1981
alone. This is computed as follows. Forty-two per cent of the 17.2 million passengers,
or 7.2 million passengers, travelled at a discount. The average North Atlantic discount
fare from our data was $260. Based on our analysis this fare would have been 35 per cent
or $91 higher if there was no competitive regime on the North Atlantic. Since many of
these travellers would not have travelled at the undiscounted fare, welfare gains are less
than the 7.2 million x $91 = $655 million. We adopted the convention of using one-half
of this amount, or roughly $325 million.

Comparing the coefficients for the time shift indicator variables for the two
regressions, it can be seen that the values are higher for the regression on full fare prices.
This would indicate that full prices, in general, rose faster between 1976 and 1981 than
did discount prices. For example, from March 1976 to September 1980, full fares rose
an average of 26.6 per cent, whereas discount fares rose only 15.4 per cent. As the US
recession arose in 1981, full fares fell slightly to a level 23.7 per cent above 1976 levels.
In contrast, discount fares dropped by two-thirds so that they ended only 4.8 per cent
above 1976 levels.

It should also be noted that the sign of the coefficient for the output variable in both
regressions was positive, statistically significant, and almost of equal magnitude. This
result is in agreement with the predictions of the theoretical model.

6. CONCLUSIONS AND POLICY IMPLICATIONS

This paper developed a methodology for determining the effects of market structure or
conduct on prices. It applied the methodology to the international air transport industry
to measure the effect on prices of a change in government policy (which in turn led to
a change in conduct in the market).
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The methodology developed here is an improvement over that in previous studies.
It is derived from neoclassical maximisation theory. Unlike previous research, the
estimating equations are the same as the equations in the theoretical model. Separate
equations were derived for the case of Bertrand competitive type behaviour, as well as
for collusive behaviour by firms. Comparing the derived equations revealed a test for
the presence of collusive behaviour. The methodology also clarified the interpretation
of the coefficient on output in the price equation. Previous efforts have misinterpreted
this coefficient as only reflecting the effect of output on costs, whereas we have shown
it also has a component reflecting the demand relationship. This should provide some
solace to researchers who felt they had estimated price equations with the “wrong sign”
on output. Our methodology has made explicit the various assumptions required,
regarding the nature of competitive behaviour and the structure of production, in order
to obtain the estimating equations. This is especially important for researchers who are
forced to use aggregate market data, rather than using firm-specific data. In some cases,
such as that of rail transport, the required assumption that costs be the same for all firms
in the market is likely to be violated.

The methodology was applied to a collection of international airline routes for the
years 1976-1981. This data set revealed the effect of the pro-competitive international
air transport policy of the United States on prices on international air routes. The results
indicated that this policy had a significant effect, reducing discount air fares by an
average of 35 per cent, other things being equal. This may have resultedina welfare gain
of roughly $325 million in 1981 alone. In contrast, the policy has had no statistically
discernible effect on the “full fare” which business and other non-discretionary
travellers use.

The finding that liberalisation can result in significant decreases in fares on
international air routes has important policy implications for Europe in 1992. Although
the analysis for this paper cannot be directly applied to the European situation, the
implication is that increased liberalisation of European air transport may have the
potential to save travellers many hundreds of millions of dollars, pounds, francs or
marks.
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