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carriers to obtain slots at HDTAs and for incumbent small carriers to expand the number of slots they control. These
slot reallocations do not increase the total number of operations, but they may act to reduce concentration somewhat.
Fundamentally, the HDR promotes, rather than limits, new entry, because it creates a market in which potential new
entrants can obtain operating privileges. Before such a market was created in 1986, large incumbent carriers could
unilaterally prevent entry at the HDTAs by vetoing grants of operating privileges to carriers wishing to provide new
service. Moreover, the findings of empirical assessments conducted by Bureau of Economics staff of slot usage in
May-June 1990 (prior to the 1992 amendments) and in September-October 1993 (after the 1992 amendments) do not
support the hypothesized exercise of market power.

The use of peak and off-peak landing and takeoff fees may be an alternative to the present form of slot-based
regulation. The FAA may wish to study this alternative. The information requirements needed to implement peak-load

pricing to allocate capacity efficiently could exceed the information requirements needed to implement slot-based
regulation. The benefits of peak-load pricing over slot-based allocation are not apparent.

II. Expertise of the Staff of the Federal Trade Commission

The Federal Trade Commission is responsible for enforcing the Federal Trade Commission Act,(3) which, among



Starting in 1986, revised FAA regulations have encouraged development of a market-based slot transfer system.(11)
The initial allocation of slots was determined by “grandfathering”—that is, giving the right to a slot to the carrier that



The hourly quotas are set at the predominant IFR [Instrument Flight Rule] capacity, as determined by the FAA. The
predominant IFR capacity for each airport is the airport’s capacity under circumstances and configurations most
frequently encountered when weather conditions preclude Visual Flight Rule (VFR) operation. The limitations in the
rule are predominately determined by groundside constraints.[emphasis added](25)

If there is evidence that the FAA underestimated the capacity of the HDTAs or if capacity at the HDTAs has increased
since the HDR was adopted, then the FAA may wish to consider raising the slot quotas.(26) As long as the slot



Baltimore-Washington International in the Washington, D. C. area. If flights using other local airports are in the same
antitrust market as flights from an HDTA (for example, because consumers can choose to fly from Dulles, National, or
BWI1),(36) the competitive presence of the other airports can constrain the prices of flights using the HDTA.(37) In that
case, the relevant concentration levels would be those for the larger airport market, not for the HDTA alone.

Thus, higher concentration and higher fares at HDTAS relative to other airports could be consistent with either
competitive or anticompetitive behavior. When the FAA was considering the proposals that ultimately became the
1992 HDR amendments, the Bureau of Economics submitted comments on those proposals that tested a number of
the implications of anticompetitive theories of the effects of the HDR.(38) Using slot usage data supplied by the FAA’'s
Office of Slot Administration, the 1991 Comments tested two principal hypotheses. The first hypothesis was based on
the standard analysis of market power in which dominant firms have a greater incentive to reduce output than do
fringe firms. Standard theory predicts that smaller fringe firms will increase output in response to a contraction of



For O’Hare, National, and LaGuardia, the May-June 1990 slot usage data are generally inconsistent with hypotheses
that the HDR allows carriers to exert market power. The only result that might support the anticompetitive
hypotheses, the negative and significant relationship between slot share and slot use at Kennedy, is probably
explained by the operating problems experienced by the largest carriers at that airport during the study period. In
addition, the data did not suggest that slots leased by large carriers to others were used at a significantly lower rate,
but suggested instead the opposite, that the largest slot holders at HDTAs tended to be net lessees.

VI. Slot Usage at the HDTAs in 1993



STATE ST. BANK & TRUST.

WILMINGTON TRUST CO.

BT COMMERCIAL CORP

CITIBANK

FIRST BANK NATIONAL ASSOC.

CONTINENTAL SLOT TRUST

AMERICAN AIRLINES

DELTA AIRLINES

FEDERAL EXPRESS

BUSINESS EXPRESS

MIDWEST EXPRESS

NORTHWEST AIRLINES

TRANS WORLD AIRLINES

UNITED AIRLINES

USAIR

TOTAL

0020

0023

0026

0030

0034

0035

AAL

DAL

FDX

GAA

MEP

NWA

UAL

USA

14

39

33

533

57

19

674

35

1414

1.0

0.4

2.8

2.3

37.7

4.0

0.4

13

47.7

2.5

26

43

67

88

87

42

152

539

4.8

8.0

12.4

16.3

0.2

16.1

0.2

7.8

28.2



HHI

TABLE 1 CONTINUED
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FEDERAL EXPRESS FDX 0
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One factor that makes the analysis of the 1993 slot usage data somewhat more complicated than the analysis of the
1990 slot usage is the increased prevalence of noncarrier slot holders. The growth in noncarrier holders of slots since



CONCENTRATION
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BUSINESS EXPRESS GAA 4 3.6 0 0
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O'HARE



DELTA AIRLINES DAL 88 95 .97

NORTHWEST AIRLINES NWA 87 92 .96
AMERICAN AIRLINES AAL 67 94 97
CONTINENTAL SLOT TRUST 0035 43 90 .96
UNITED AIRLINES UAL 42 92 .96
SHAWMUT BANK 0004 32 95 .98
CITIBANK 0030 26 1.00 1.00
MIDWEST EXPRESS MEP 1 .80 .98
TRANS WORLD AIRLINES TWA 1 .89 .98

TABLE 2 CONTINUED

LAGUARDIA
SLOT HOLDER CODE NUMBER OF SLOTS TPCT WPCT
HELD
USAIR USA 148 .93 .98
DELTA AIRLINES DAL 112 95 .98

AMERICAN AIRLINES AAL 67 93 .98



CITIBANK 0030 53 1.00 1.00

NORTHWEST AIRLINES NWA 41 91 .95
UNITED AIRLINES UAL 35 93 .98
CONTINENTAL SLOT TRUST 0035 23 91 97

SHAWMUT BANK



BT COMMERCIAL CORP 0026 1 .98 1.00

BUSINESS EXPRESS GAA 1 1.00 1.00

As in our 1991 Comments, our primary interest is to test the implications of hypotheses predicting anticompetitive
behavior of carriers controlling large shares of slots at the HDTAs. Table 2A contains average slot use for the slots
operated by each carrier. Particularly notable is the generally high level of slot usage. Only one carrier (Business
Express at National) operated its slots less than 90% of the time, and weekday usage is commonly as high as 98%.
As in Table 2, there does not appear to be an obvious pattern supporting the anticompetitive hypothesis. Slot usage
rates among the carriers operating at each of the HDTAs does not appear to be inversely related to the number of
slots operated by each carrier.

TABLE 2A

AVERAGE SLOT USE BY OPERATOR

O'HARE
NUMBER OF SLOTS TPCT WPCT

CARRIER CODE OPERATED
UNITED AIRLINES UAL 712 95 .98
AMERICAN AIRLINES AAL 540 .96 .98
DELTA AIRLINES DAL 48 97 .99
NORTHWEST AIRLINES NWA 45 93 .96
USAIR USA 30 .98 .98
CONTINENTAL AIRLINES COA 30 94 .98

TRANS WORLD AIRLINES TWA 6 .99 1.00



SIMMONS AVIATION SYM 3 .98 .98

NATIONAL

CARRIER CODE NUMBER OF SLOTS OPERATED TPCT WPCT

USAIR USA 211 .93 .98

DELTA AIRLINES DAL 86 95 .98

AMERICAN AIRLINES AAL 68 94 97

NORTHWEST AIRLINES NWA 56 92 .96

CONTINENTAL AIRLINES COA 49 90 .96

UNITED AIRLINES UAL 31 94 97

TRANS WORLD AIRLINES TWA 31 93 .97

BUSINESS EXPRESS GAA 7 .88 .92

TABLE 2A CONTINUED

AVERAGE SLOT USE BY OPERATOR
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OPERATED

USAIR USA 197 94 .98
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UNITED UAL 16 940 974 19 921 977 .0189 1.17 1.14 -.003 -29 -.28
AIRLINES

USAIR USA 161 .948 .985 40 950 .970 -.002 -18 -14 .014 2.56 2.82

* *

* Statistically significant at the .05 level.
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SLOT HOLDER CODE SLOTS SLOTS SLOTS OPERATED -

USAIR USA

DELTA AIRLINES DAL

NORTHWEST AIRLINES NWA

AMERICAN AIRLINES AAL

UNITED AIRLINES UAL

MIDWEST EXPRESS MEP

TRANS WORLD AIRLINES TWA

TABLE 4 CONTINUED
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USA 201

DAL 112

197 -4

112 0



AMERICAN AIRLINES AAL 67 67 0

NORTHWEST AIRLINES NWA 41 34 -7

UNITED AIRLINES UAL 35 37 2

KENNEDY

OWNED AND OPERATED

SLOT HOLDER CODE SLOTS SLOTS SLOTS OPERATED -

HELD OPERATED SLOTS HELD

TRANS WORLD AIRLINES TWA 48 43 -5
AMERICAN AIRLINES AAL 22 22 0
DELTA AIRLINES DAL 12 12 0
USAIR USA 9 7 -2
NORTHWEST AIRLINES NWA 9 0 -9
UNITED AIRLINES UAL 7 6 -1
BUSINESS EXPRESS GAA 1 9 8

B. Regression Analysis

As in our 1991 Comments, we further examine the anticompetitive hypotheses regarding slots using multiple
regression analysis to analyze the more recent (September-






VARIABLE COEFFICIENTS



MEAN DEP. VAR. 58.20 42.07

R-SQUARED .325 122
ADJ R-SQUARED .308 .100
F 18.96* 5.4842*
LOG LIKELIHOOD -2881.62 -2077.27

* Significant at less than the .05 level (one-tail test)

TABLE 5.2

REGRESSION RESULTS

NATIONAL

DEPENDENT VARIABLE: NUMBER OF DAYS SLOT OPERATED, SEPT -
OCT 1993

(t-statistics in parentheses)

VARIABLE COEFFICIENTS
ALL DAYS WEEKDAYS
ONLY
CONSTANT 61.10 43.64
(24.85)* (37.86)*
SLMS -0.84 2.03

(-0.41) (2.12)*
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* Significant at less than the .05 level (one-tail test)

TABLE 5.3

REGRESSION RESULTS

KENNEDY

DEPENDENT VARIABLE: NUMBER OF DAYS SLOT OPERATED, SEPT -

OCT 1993

(t-statistics in parentheses)
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(t-statistics in parentheses)

VARIABLE

CONSTANT

SLMS

NAMS
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LEASE*SLMS

MULTO

MULTO*SLMS

COEFFICIENTS

ALL DAYS

63.06

(20.72)*

2.24
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-1.35

(-0.34)
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N 512 512

MEAN DEP. VAR.



Virtually all coefficients estimated by both regressions are statistically insignificant at standard levels.(65) Accordingly,
no relationships between slot shares and slot usage or leasing and slot usage are discernable. In fact, the F-statistic
testing the joint significance of all the explanatory variables is statistically insignificant, which indicates that the
explanatory variables, taken together, cannot explain the observed variation in the dependent variable.

4. LaGuardia

For the all-days regression, the constant term and WITHD are statistically significant at standard levels.(66) The
weekdays-only regression appears somewhat more informative. The coefficient on SLMS, slot market share, is
positive and significant, a result that is inconsistent with the anticompetitive hypothesis. On the other hand, the
negative, significant coefficient on LEASE*SLMS indicates that slots leased by larger carriers to other carriers tend to
be used relatively less intensively, a result consistent with the anticompetitive hypothesis (and with the results
reported in Table 3).(67) According to this analysis, the two carriers with the largest slot shares at LaGuardia, USAir
and Delta, leased slots to other carriers who utilized them less intensively, other things equal, than these two carriers
utilized their owned and operated slots.(68)

5. Summary of Regression Res ults

Generally, the regressions using the September-October 1993 data do not indicate any consistent relationships
between slot usage and either holders' slot market shares or holders' leasing behavior. The results, therefore, do not
generally support the two anticompetitive hypotheses examined.(69) Many of the findings do not meet standard tests
of statistical significance; in these cases, the hypothesis that the variables to which they apply had no effect on slot
usage one way or the other cannot be rejected. The negative, significant coefficients on slot market share at O'Hare
do support the anticompetitive hypothesis, but would account only for very small effects. The analyses that provide
statistically significant results supporting the anticompetitive leasing hypotheses also contain offsetting results with
regard to slot market share. At National and LaGuardia, the weekdays-only regressions produce negative, statistically
significant results that are consistent with the anticompetitive leasing hypothesis, but these same analyses contain
positive, statistically significant coefficients on market share that are inconsistent with the anticompetitive slot usage
hypothesis.

VII. Peak and Off - peak Pricing as an Alternative to the HDR

Some critics of the HDR have suggested that the use of peak and off-peak landing fees may be a preferred
alternative to the HDR.(70) In a previous analysis of the use of peak and off-peak aircraft operations fee
structures,(71) the staff of the FTC concluded that properly structured takeoff and landing fees can be an important
step toward more efficient pricing of operating rights.(72)

The marginal cost of an aircraft operation consists of: (1) the resource costs imposed on the airport; (2) the delay
costs imposed on aircraft operations and passengers, including the delay costs imposed on other flights; and (3) the
noise costs imposed on residents living near the airport. During peak periods, the first two, and possibly all three, of
these marginal costs increase. Increased congestion during peak periods increases delay costs imposed on
passengers and airlines using the airport during these times.(73) The resource costs imposed on the airport also
increase (e.g., additional costs are imposed on the air traffic control system).

Economically efficient prices would cover all of these costs. Because the marginal costs of a landing will increase
during peak periods, the economically efficient price of a landing also will increase during peak periods. Thus, using a
peak/off-peak pricing structure would be consistent with economically efficient pricing.

Although economically efficient pricing will have a peak/off-peak structure, whether or not a regulatory body or airport
administrator would (or could) choose the appropriate levels of peak and off-peak prices both to avoid congestion and
to utilize capacity optimally is not clear. Some critics promote the use of price rather than quantity, that is, slot
regulation, as the appropriate regulatory instrument. The underlying reason for this preference is not always clear,






We concluded from our empirical examination of slot usage at the four HDTAs both before and after the 1992
amendments to the HDR were adopted that



(11) See FAA 1985 Final Rule, supra note 7, p. 52180, and 14 C.F.R. Parts 93.211 - 93.229.

(12) According to the 1985 Final Rule (supra note 7, p. 52190), air carriers and commuter operators holding
permanent slots on December 16, 1985 were allocated those slots subject to certain withdrawal provisions. See 14
C.F.R. Part 93.215.

(13) See 14 C.F.R. Part 93.223 (a).

(14) See 14 C.F.R. Part 93.223. For example, in March of 1986, the FAA withdrew 5 percent of the slots from
incumbent carriers for distribution via lottery to new entrant carriers.

(15) Originally, the minimum slot usage requirement was 65 percent.

(16) See Department of Transportation, Federal Aviation Administration, “High Density Traffic Airports: Slot Allocation
and Transfer Methods, Final Rule,” 14 C.F.R. 93, 57 Fed. Reg. 37308 (1992) (“FAA 1992 Final Rule”) .

(17)” See FAA 1992 Final Rule, supra note 16.

(18) At the time that the HDR was first proposed, the FAA noted that congestion related delays of varying magnitude
were also found at airports in Boston, Miami, Los Angeles, San Francisco, and Atlanta. The situations at New York,
Chicago, and Washington, however, were described as “the most

critical.” The FAA did leave open the possibility that if congestion and delay became more of a problem at these other
cities, the HDR could be extended as appropriate. See High Density Traffic Airports: Notice of Proposed Rule Making
and Notice of Public Hearing, 33 Fed. Reg. 12580 (1968).

(19) Supra note 7.

(20) Supra note 16.

(21)” Supra note 16 at 37309.

(22) Slot transfers that confer market power or otherwise lessen competition would, of course, not represent efficient
transfers of resources. Nonetheless, antitrust concerns would not be limited to the 2- year period following a slot

lottery. Slot transfers are already scrutinized by antitrust authorities (see, for example the discussion in footnote 36
below), and there is no reason to expect that transfers conducted in the 2-









(41) See U.S. General Accounting Office, Airline Competition: Industry Operating and Marketing Practices Limit
Market Entry, U.S. General Accounting Office Report to Congressional Requestors, RCED 90-147 (1990). For a
theoretical discussion of this effect, see K.E. Rockett, “Choosing the Competition and Patent Licensing,” 21 RAND
Journal of Economics 161 (1990), which examines a single incumbent (with a patent) facing a limited number of
potential entrants. For a general discussion of the fragility of entry deterrence models, see D. Malueg and M.
Schwartz, “Preemptive Investment, Toehold Entry, and the Mimicking Principle,” 22 RAND Journal of Economics 1
(1991), and M. Waldman, “The Role of Multiple Potential Entrants/Sequential Entry in Noncooperative Entry
Deterrence,” 22 RAND Journal of Economics 446 (1991).

(42) The dependent variable in these regressions was the number of days the slot was operated in the two month
study period. The explanatory variables were: (1) the slot holder’s share of slots at the HDTA,; (2) the slot holder’s
national market share; (3) the FAA withdrawal priority number; (4) a dummy variable set equal to one if the slot was
operated by a single operator other than the slot holder, and zero otherwise; (5) a dummy variable set to one if the
slot was operated by more than one operator, and was not traded in the two month study period, and zero otherwise;
(6) a dummy variable set equal to one if the slot holder changed during the two month period, and zero otherwise;
and (7) a set of dummy variables each set equal to one for the particular hour or half-hour period for which the slot
existed, and zero otherwise.

(43) During the period covered by the 1991 Comments (May-June 1990), United Airlines controlled 658 slots at
O’Hare (44 percent). Later, United obtained more slots at O’Hare when it acquired Air Wisconsin, which had
controlled 44 slots (3 percent). This acquisition prompted a private antitrust suit by American Airlines, which had
controlled 491 slots (33 percent). To settle the case, United sold 12 of the Air Wisconsin slots to American. Since Air



(48) In Table 1, slots held by American Airlines include slots held by AMR Slot Holdings (FAA code 0033), a
subsidiary of American's parent firm, AMR. USAir's slots include slots held by USAir Shuttle, Inc. (FAA code USS), a
subsidiary of Shuttle, Inc. USAir manages and operates the USAir Shuttle for Shuttle Inc. Finally, United's slots
include slots held by Air Wisconsin Inc. (FAA code AWI), which was purchased by United in 1992.

(49) The Department of Justice and Federal Trade Commission jointly released horizontal merger guidelines on April
2, 1992. Under the Guidelines, markets are “moderately concentrated” if their HHIs are between 1000 and 1800 and
“highly concentrated” if their HHIs exceed 1800.

(50) Generally the carriers transferring slots to trusts have received long-term leases on the transferred slots.
Continental, for example, has ten-year leases on the slots held by the Continental Slot Trust; the USAir Shuttle has
ten year leases on the slots held by the Shuttle Slot Trust (Citibank); and Business Express has ten-year leases on
slots transferred to the State Street Bank. BT Commercial Corp., a subsidiary of Banker's Trust, held slots originally
held by America West and transferred as collateral for sec






(70) See, for example, S. Morrison and C. Winston, “The Dynamics of Airline Pricing and Competition,” 80 American
Economic Review 389 (May 1990). They write, “Because slots limit the effect of competition on fares and the number
of competitors, they should be eliminated and replaced by congestion-based takeoff and landing fees. Congestion
pricing would reduce travel delays efficiently ... and could enhance competition.” (p. 392).

(71) See Comments of the Bureaus of Economics, Competition, and Consumer Protection of the Federal Trade
Commission, Massport Program for Airport Capacity Efficiency (February 29, 1988).

(72) Both peak-load pricing and the HDR have the desirable attribute of being market-based methods of allocating
airport capacity. When resources are allocated by non-market methods, such as through administrative action, the
benefit of the good or service is awarded as an economic rent. Economic theory predicts that private parties will make
expenditures in pursuit of such gain until the gain is dissipated. See, e.g., Posner, “The Social Costs of Monopoly and
Regulation,” mm [(pr)4(i)-1(m [(pmu03(n)1re f*Bre f* BT 0 scn /TTOBT 0 scn/TTO BT 0 scl18)]cTu scl8)]cT(hod)1
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