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Research Purpose
e

* Purpose

— Examine the openness and competitiveness of slot
markets in the United States

* Why examine slot markets?
— A relatively long history dating back to 1986
— Very few empirical studies

» This research is an attempt to fill gaps in
previous studies.
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Brief Background
C_________________________________________________________|

+ Slot allocation before the introduction of slot market
— Unanimous agreement of scheduling committees
» The committees consisted of all the carriers that served or wanted to serve the airports
— Attimes deadlocked (e.g., National in 1980)

» Early proposal for the introduction of market-based method of slot allocation
(at National)
— Proposed in 1980 (Notice No. 80-16; 45 FR 71236)
— Two alternatives

* Administrative assignment
* Auction

— Not implemented

* Slot market (at National, Kennedy, LaGuardia, and O’Hare)
— Proposed in 1984; Implemented in 1986 (50 FR 52161; 14 CFR 93.221)
— Slots could be bought, sold or leased for any consideration and any time period
— Caused considerable debate
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Figure 1: Purchase of slots has been difficult for new entrants
C_________________________________________________________|
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Figure 2: Purchase of slots has been also difficult for non-majors
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Allegations by new entrants and non-majors
C_________________________________________________________|

“Valudet [now AirTran] and other low fare carriers have been the
object of discrimination by large, established, high cost carriers, the
vast majority of which attempt to exclude the low fare carriers from
the ... slot market.”

— ValudJet Airlines, OST-1997-2442-6, June 11, 1997

“...major-incumbent slot holders are routinely able to use their slot
holdings to exclude the price-based competition of smaller, low-cost
airlines...”

— Midway Airlines, OST-2000-6970-1, February 22, 2000

“While some large carriers have claimed that all carriers have the
ability to purchase or lease slots, that statement is not based on fact.
Most slot sales and transactions involve only two carriers. New
entrants and low-fare carriers are rarely offered slot transactions.”

— AirTran Airways, OST-2000-7182-693, November 14, 2003
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Figure 3: Slot lease has been slightly easier than slot purchase for new entrants
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Figure 4: Slot lease has been also easier than slot purchase for non-majors
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Air Carrier & Commuter Slots Operated by Selected Groups Air Carrier & Commuter Slots Operated by Selected Groups
National 1986-2005 Kennedy 1986-2005
100 100
90 904
E 80 g 80
% 704 w’J_‘*\\L//\\J,//"—————ﬂ_———~p/1’,,,/r—ﬂ//1\\L—_/// g 70
& 60+ & o0
© 50- 2 507 —
= — o) D —
Poi~, N - U L VA e
830 -~ e e 8 304 _—— \ N A
S | o | \ —\J Y\
o 20 o 20 ‘\\r ~I \
10 N 10 \ \
(S [N
04 1 04 e
T T T T T T T T T T
1986 1990 1995 2000 2005 1986 1990 1995 2000 2005
Year Year
Major ——— Non-major Major ——— Non-major
fffffff Others (Financial Institutions and the FAA) ———-==- Others (Financial Institutions and the FAA)
Source: FAA, Regular Totals (Operators) Source: FAA, Regular Totals (Operators)
Air Carrier & Commuter Slots Operated by Selected Groups Air Carrier & Commuter Slots Operated by Selected Groups
LaGuardia 1986-2005 O'Hare 1986-2005
100 1004
904 901
3 801 B 80+ W_J
g 70 § 707
o 607 & o0
© 50 2 507
=4 A ———\u =
£ 404 /‘\\/ L\ ,._4""_“//\1/1/ ~ £ 404
8 304 ~~__ A 8304 —
& 20 & 20- = — e e
10 }“\ 10 >
- E M~ ~—————
v T T T T T 0+ T T T T T
1986 1990 1995 2000 2005 1986 1990 1995 2000 2005
Year Year
Major ——— Non-major Major ——— Non-major

******* Others (Financial Institutions and the FAA)
Source: FAA, Regular Totals (Operators)

******* Others (Financial Institutions and the FAA)
Source: FAA, Regular Totals (Operators)

4:RFITETH RERDERALTOEALYIBTZTHOI:
]

Air Carrier & Commuter Slots Operated by Selected Groups Air Carrier & Commuter Slots Operated by Selected Groups
National 1986-2005 Kennedy 1986-2005
100 100
90 904
B 801 8 80
% 704 w’J__*\\L//\\J//"‘———-—ﬂ_———~u,1’,,,/r—ﬂ//1\\L—_/// g 70
& 60+ & o0
© 50 o 50+ —
> — o) N —r— —
£ 40 ~ )\\//1\ — [/f ~ £ 401 /\// N ~e—r L\
830 L N ———— L W 8 304 _—— \ N A
i} il 53 1= \ r— ANHERAY
o 20 o 20 N N \
104 N 10 \ \
(S [N
04 1 04 e
T T T T T T T T T T
1986 1990 1995 2000 2005 1986 1990 1995 2000 2005
Year Year
Major ——— Non-major Major ——— Non-major
fffffff Others (Financial Institutions and the FAA) ——=-==- Others (Financial Institutions and the FAA)
Source: FAA, Regular Totals (Operators) Source: FAA, Regular Totals (Operators)
Air Carrier & Commuter Slots Operated by Selected Groups Air Carrier & Commuter Slots Operated by Selected Groups
LaGuardia 1986-2005 O'Hare 1986-2005
100 100+
904 90
B 80 B 80 /’\/\"_,_r—‘_——._l_/
g 701 g 707
o 607 & o0
© 50 o 50+
o —_——
£ 404 ‘\\//L\ e N £ 40
8 304 ~~__" ——— 830 —0
& 20 Boo] T T
10 }“\ 10 >
07 T T — T - T T 0 —
1986 1990 1995 2000 2005 1986 1990 1995 2000 2005
Year Year
Major ——— Non-major Major ——— Non-major

******* Others (Financial Institutions and the FAA)
Source: FAA, Regular Totals (Operators)

******* Others (Financial Institutions and the FAA)
Source: FAA, Regular Totals (Operators)




Allegations by incumbents and majors
C_________________________________________________________|

« “...it appears that the buy-sell rule has established a competitively
functioning market for the efficient allocation of slots.”

— Delta Air Lines, OST-1997-2442-2, May 12, 1997

* “[T]he present slot allocation system under which major hub carriers
have put slots to their highest use ... has created the most efficient
and competitive air transportation system in the world. ... It should
not be modified simply to accommodate carriers that desire to avoid
the costs of participating in the buy/sell slot system, which has
served well for the last dozen years.”

— Trans World Airlines, OST-1997-2230-12, July 18, 1997

« “...the system of buying, selling, leasing, sub-leasing and trading
applied to date at slot-controlled airports has worked effectively and
efficiently and does not need to be changed...”

— Regional Airline Association, FAA-2005-20704-19, May 24, 2005
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Results of previous studies reflect differences of opinion
e

* GAO (1990)

— “The major airlines as a group have consistently increased the
percentage of domestic slots they hold. Consequently, they have the
ability to limit access to routes beginning or ending at any of the slot-
controlled airports...”

— “It now appears that allowing airlines to buy and sell slots has not
produced the active market for distributing slots envisioned in the
buy/sell rule. *

» Kleit and Kobayashi (1996)

— There was no evidence that the two dominant carriers at O’Hare, United
and American, were hoarding poorly utilized slots or were deterring
entry into O’Hare by carriers likely to increase overall slot use.

- FTC (1994)

— Concentration in the slot market was not leading to anticompetitive
behavior of incumbent airlines
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Congress tended to side with new entrants and non-majors
C_________________________________________________________|

» Slot exemptions
— Enacted in 1994

» Federal Aviation Administration Authorization Act of 1994 (Public Law 103-
305); Order 94-9-30

— Authorized the DOT to grant exemptions from slot restrictions

* Phase-out of slot restrictions
— Enacted in 2000

* Wendell H. Ford Aviation Investment and Reform Act of the 21st Century
(AIR-21) (Public Law 106-181)

— Relaxed slot exemption access

— Phased out slot restrictions entirely after July 1, 2002 at O’Hare and
after January 1, 2007 at Kennedy and LaGuardia

* Results
— Delays increased dramatically at LaGuardia and O’Hare
— Congestion increased also at Kennedy and Newark in 2007
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FAA’s Responses
e

« Temporary limitations on flight operations

— O’Hare, LaGuardia, Kennedy, Newark (71 FR 51382; 71 FR 77854; 73
FR 3510; 73 FR 29550)

— Slot markets have been resurrected

» Two-part landing fees (73 FR 40430)
— Per-operation charge + Weight-based charge
— “...provide incentives to air carriers to use the airport at less congested

times or to use alternate airports...” (73 FR 3310)
— Became effective on July 14, 2008

The two-part landing fees have to be “revenue neutral’
* 1996 Policy, 2.2 (61 FR 31994)

“‘Revenues from fees imposed for use of the airfield ("airfield revenues") may
not exceed the costs to the airport proprietor of providing airfield services
and airfield assets currently in aeronautical use unless otherwise agreed to
by the affected aeronautical users.”

— Thus, they do not represent true congestion pricing
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FAA’s Responses (continued)
C_________________________________________________________|

+ Slot auction (73 FR 60544; 73 FR 60574 )

— LaGuardia
* Approximately 85 percent of slots will be grandfathered

» Approximately 3 percent of slots will be withdrawn and be auctioned every
year from 2009 through 2013

Kennedy and Newark
* 90 percent of slots will be grandfathered

» 2 percent of slots will be withdrawn and be auctioned every year from 2009
through 2013

— Slot sublease must be advertised on an FAA-run bulletin board

— The auction was planned to be held on January 12, 2009

But it was suspended due to the legal challenges

* Order Granting Motions for Stay, Port Authority of New York & New Jersey v.
Federal Aviation Administration, No. 08-1329 (D.C. Cir. Dec. 8, 2008)
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Shortcomings of the previous studies
C_________________________________________________________|

- Kleit and Kobayashi (1996), FTC (1994)

— Their analyses are limited to the data on daily slot ownership and usage
for two months (May-June 1990 and September-October 1993)

— Thus, it is impossible to examine trade practice in the slot market

« GAO (1990)
— The only study that examined trade practice in the slot market

— However, the report’s analysis covered only the earliest two and a half
years (April 1, 1986-September 30, 1988)

— Update reports (GAO, 1996; GAO, 1999) do not include detailed
statistical analysis
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The hypothesis to be tested
C_________________________________________________________|

* The anticompetitive slot trading hypothesis

— The control of slots by slot-holding carriers restricted
opportunities of other carriers, especially rival carriers,
to operate as competitors in the slot-constrained
airports

— Suggested by the GAO and some new entrants
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Slot data (obtained from the FAA)
C_________________________________________________________|

» Regular Totals: Records of slot allocations by holder and by
operator
— Periods covered
» January and July of each year

 Uneven Transfer Data: data of uneven slot transfers that were not
on a one-for-one basis

— Periods covered
* (1) April 1, 1986 — December 10, 1990, (2) February 28, 1991 — July 1, 1992,
(3) September 12, 1994 — July 1, 1999, (4) April 1, 2001 — December 31,
2006
— According to the FAA, data gaps are due to staff shortages

— Information contained

* (1) Airport code, (2) Category of slot, (3) Code names of lessor and lessee,
(4) Frequency, (5) Type of transfer, (6) Number of slots transferred, (7) Start
and end date of the transaction
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Limitation of slot data

» Information on slot transaction prices could not be

obtained

— Itis impossible to examine the competitive implications of price
discrimination in slot markets

 However, itis possible to examine the competitive
implications of discrimination in limiting the opportunities
to use slots

— if analyzed with relevant control variables for factors affecting
slot trading prices
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Points of dispute over the trade practice in slot markets
e

1. Openness of the slot markets to new entrants and non-majors

— whether “new entrant carriers” and “non-major carriers” have been the
object of discrimination by the slot-holding carriers

!

However, new entrants and non-majors include not only “rival carriers”
but also “related carriers”

|
Slot markets might be open to “related carriers”,
but not to “rival carriers”
|

2. Openness of the slot markets to rivals

— whether “rival carriers” have been the object of discrimination by the
slot-holding carriers
l

Classification of relationships between slot trading entities
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Classification of slot transactions
|

1. Transactions between the FAA and carriers

2. Transactions between financial institutions and carriers

3. Transactions between related carriers

» slot transactions between carriers that are related by common ownership or
code-sharing agreements or by serving in the same slot holders’ feeder
networks

4. Transactions between rival carriers
¢ slot transactions that are not between related carriers

— Sources: (1) SEC filings, annual reports, press releases, and websites of each
carrier, (2) Myron J. Smith, Jr., 2002, The Airline Encyclopedia, 1909-2000, 3
Volumes, Scarecrow Press, and (3) LexisNexis database of industry news

— Full details of the sources and the classification of each transaction are available
upon request from the author
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Data period analyzed
C_________________________________________________________|

» September 12, 1994 - July 1, 1999

One of the most controversial periods of the slot markets

— New entrants increasingly criticized the allegedly anticompetitive
behavior of slot holders

— Political pressures to remove the alleged barriers to entry into the four
airports culminated in the abolition of slot markets

— The period begins just before the issuance of the DOT’s Order 94-9-30
(September 20, 1994) that began granting exemptions from slot
limitations, and ends just before the congressional enactment of AIR-21
(April 5, 2000), which phased out slot restrictions at three airports

» Despite the restricted duration of data period, data from this crucial
and controversial period is useful in testing the anticompetitive slot
trading hypothesis
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Table 1: Sale and lease transactions by airports
C_________________________________________________________|

Total number

Total number

Total number of

Total number

Airport of sale : of sold slots lease , of leased slots
transactions transactions

National 17 360 212 777

Kennedy 3 33 239 919

LaGuardia 7 19 345 1425

O’Hare 10 103 212 2252

Sum 37 515 1008 5373

Source: FAA, Uneven Slot Transfer List, September 12, 1994 — July 1, 1999
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T TA 3 33 239 919
SH—T«4F 7 19 345 1425
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&5t 37 515 1008 5373

HHL: FAA, Uneven Slot Transfer List, September 12, 1994 — July 1, 1999




Table 2: Total number of sold slots disaggregated by purchaser’s status (Incumbents, New

Entrants, and Others)
X

National Kennedy LaGuardia O’Hare

Returned to the FAA 0 0 1 0
Sold to financial institutions 30 0 0 9
Solq to  incumbent 161 0 18 87
carriers

Solq to new entrant 169 33 0 7
carriers

Yearly average number of 761 297 933 2057

slots during the period

Source: FAA, Uneven Slot Transfer List, September 12, 1994 — July 1, 1999
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Table 3: Total number of sold slots disaggregated by purchaser’s status (Major, Non-major,
and Others)
C_________________________________________________________|

National Kennedy LaGuardia O’Hare
Returned to the FAA 0 0 1 0
Sold to financial institutions 30 0 0 9
Sold to major carriers 159 2 17 76
Sr?tlfant ;grrierzon_major 17 31 1 18
Yearly average number of 761 297 933 2057

slots during the period

Source: FAA, Uneven Slot Transfer List, September 12, 1994 — July 1, 1999
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Table 4: Total number of sold slots disaggregated by purchaser-seller relationship
c_________________________________________________________________|

National Kennedy LaGuardia O’Hare
Returned to the FAA 0 0 1 0
Allocated to carriers by the
EAA 0 0 2 0
Sold to fjnancial_ institutions by 30 0 0 9
slot-holding carriers
$olq t'o carriers by financial 298 2 0 79
institutions
Sold to related carriers
. . 85 31 1 5
by slot-holding carriers
Sold to rival carriers b
. . y 17 0 15 10
slot-holding carriers
Yearly average number of
761 297 933 2057

slots during the period

Source: FAA, Uneven Slot Transfer List, September 12, 1994 — July 1, 1999
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Table 5: Total number of leased slots and usable days of leased slots disaggregated based
on lessee’s status (Incumbents, New Entrants, and Others)

. Total number of Total number of usable
Airport Lessee

leased slots days of leased slots

Incumbent 554 261233

National
New 223 107345
Incumbent 418 47753

Kennedy
New 501 62876
Returned to the FAA 4 462
LaGuardia 'ncumbent 444 80178
New 977 156450
Incumbent 1311 321125

O’Hare
New 941 109326

Source: FAA, Uneven Slot Transfer List, September 12, 1994 — July 1, 1999
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Table 6: Total number of leased slots and usable days of leased slots disaggregated based

on lessee’s status (Major, Non-major, and Others)
e

. Total number of Total number of usable
Airport Lessee

leased slots days of leased slots

Major 356 252623
National

Non-major 421 115955

Major 285 37720
Kennedy

Non-major 634 72909

Returned to the FAA 4 462

Non-major 1162 188079

Major 563 231214
O’Hare

Non-major 1689 199237

Source: FAA, Uneven Slot Transfer List, September 12, 1994 — July 1, 1999

=6 EEXERMBESIVEBXERAATELER(BEVWFOIE—KF. EXF. 204
—IZ kB 5%KE)
X

ik U T LT S kiR
XF 356 252623
Farib
ERF 421 115955
XF 285 37720
TERTA
EXRF 634 72909
EHMZERITIRE 4 462
5H—F47 RF 259 48549
EXRF 1162 188079
XF 563 231214
AT
ERF 1689 199237

HHL: FAA, Uneven Slot Transfer List, September 12, 1994 — July 1, 1999




Table 7: Total number of leased slots and usable days of leased slots disaggregated based
on lessee’s status (Related, Rival, and Others)

Total number of Total number of usable

Airport Lessee leased slots days of leased slots
Leased to carriers by financial institutions 1 2557
National Leased to related carriers 248 182781
Leased to rival carriers 528 183240
Leased to related carriers 492 58402
Kennedy
Leased to rival carriers 427 52227
Returned to the FAA 4 462
Leased to carriers by financial institutions 7 17899
LaGuardia Leased to related carriers 924 117584
Leased to rival carriers 490 101145
Leased to carriers by financial institutions 133 48255
O’Hare Leased to related carriers 1947 241774
Leased to rival carriers 172 140422

Source: FAA, Uneven Slot Transfer List, September 12, 1994 — July 1, 1999
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Regression Analysis
C_________________________________________________________|

« DAYS=a,+a,NEW+x0 +¢€ (1)
« DAYS=B,+B,NONMAJOR+xSd+¢& (2)
« DAYS=7y,+7,RIVAL+x8 +¢€ (3)

— DAYS: the number of usable days of slots leased between the same
lessor and the same lessee aggregated on a quarterly basis

— NEW: a dummy variable that equals one if the lessee was a new entrant

— NONMAJOR: a dummy variable that denotes whether the lessee is a
non-major carrier

— RIVAL: a dummy variable that equals one if the slot lease transaction
was between rival carriers

— X & : an array of control variables that control for other factors that might
affect slot trading and transaction prices, such as net income,

economies of scale and density (cf., Brueckner and Spiller, 1994)

» Descriptions and descriptive statistics of these variables are presented in
Appendices A and B.

Estimated by the zero-truncated negative binomial model for count data

[EliF 547
e
« DAYS=a,+a,NEW+x46 +¢€ (1)
« DAYS=B,+B,NONMAJOR+xS+¢& (2)
« DAYS=7 ,+71,RIVAL+Xx8 +¢ (3)

— DAYS: Bl—##aHhEDELF-EYFEOIEIIZEITHREBERFIAR
RRIENBRO4FHABDAFHE

— NEW: {BYFELFRSABTHAINENERTII—LEH
— NONMAJOR: fBYFENERFTHINENERITFI—EH
— RIVAL: BREEGINSANILEDEDTHAINEIETRITHII—EHK
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Brueckner and Spiller, 1994)
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Table 8: Estimation result 1
|

National Kennedy LaGuardia O'Hare
Variables Coeff. Std. Coeff. Std. Coeff. Std. Coeff. Std.
err. err. err. err.
NEW 0.683 0.403 0.166 0.245 0.827* 0.337 0.572* 0.268

NONMAJOR 0.658 0.561 0.154 0.342 -0.386 0.416 0.490 0.632

RIVAL -0.112 0.333 -0.610* 0.245 -0.639* 0.324 -1.304*** 0.271

N 174 188 262 170

* Only the coefficients on the lessee’s status and the lessor-lessee relationship are
reported. Full results are reported in Appendix C.

» Estimated by the zero-truncated negative binomial model. Robust standard errors
adjusted for clustering by Lessor-Lessee pair. * p<0.05, ** p<0.01, *** p<0.001
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NEW 0.683 0.403 0.166 0.245 0.827* 0.337 0.572* 0.268

NONMAJOR 0.658 0.561 0.154 0.342 -0.386 0.416 0.490 0.632

RIVAL -0.112 0.333 -0.610* 0.245 -0.639* 0.324 -1.304"** 0.271

N 174 188 262 170
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Table 9: Sensitivity analysis of the key coefficients
e

(2) 1994-1996 only (3) 1997-1999 only

(1) Baseline

Variables Coeff. Std. err. Coeff. Std. err. Coeff. Std. err.
National: N =174 N =104 N=70
NEW 0.683 0.403 1.148* 0.456 0.624 0.691
NONMAJOR 0.658 0.561 0.598 0.826 -0.148 0.638
RIVAL -0.112 0.333 -0.149 0.310 -0.434 0.817
Kennedy: N =188 N =95 N =93
NEW 0.166 0.245 -0.191 0.359 1.084*** 0.302
NONMAJOR 0.154 0.342 0.193 0.498 1.167* 0.504
RIVAL -0.610* 0.245 -0.190 0.253 -1.424***  0.432
LaGuardia: N =262 N =151 N =111
NEW 0.827* 0.337 1.193** 0.390 0.493 0.439
NONMAJOR -0.386 0.416 -0.681 0.646 0.154 0.665
RIVAL -0.639* 0.324 -0.173 0.415 -1.554***  (0.357
O’Hare: N =170 N =94 N =76
NEW 0.572* 0.268 0.306 0.259 0.146 0.393
NONMAJOR 0.49 0.632 0.163 0.572 0.588 1.039
RIVAL -1.304*** 0.271 -1.342%** 0.347 -1.835"**  0.449

The baseline specmcatlon in column 1 corresponds to the results reported in Table 8. Only the coefficients
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Fiafi: N =174 N =104 N=70
NEW 0.683 0.403 1.148* 0.456 0.624 0.691
NONMAJOR 0.658 0.561 0.598 0.826 -0.148 0.638
RIVAL -0.112 0.333 -0.149 0.310 -0.434 0.817
S N =188 N =95 N =93
NEW 0.166 0.245 -0.191 0.359 1.084**  0.302
NONMAJOR 0.154 0.342 0.193 0.498 1.167* 0.504
RIVAL -0.610* 0.245 -0.190 0.253 -1.424=*  0.432
FH—T47: N =262 N =151 N =111
NEW 0.827* 0.337 1.193** 0.390 0.493 0.439
NONMAJOR -0.386 0.416 -0.681 0.646 0.154 0.665
RIVAL -0.639* 0.324 -0.173 0.415 -1.554**  0.357
AT N =170 N =94 N =76
NEW 0.572* 0.268 0.306 0.259 0.146 0.393
NONMAJOR 0.49 0.632 0.163 0.572 0.588 1.039
RIVAL -1.304** 0.271 -1.342=*  0.347 -1.835"*  0.449
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Table 10: Estimation result 2
|

National Kennedy LaGuardia O'Hare
Variables Coeff. Std. err. Coeff. Std. err. Coeff. Std. err. Coeff. itrcrj
INC*MAJOR*RIVAL 0.662 0.651 -0.324 0.570 -0.025 0.855 -1.634*** 0.456
INC*NONMAJOR*RELATED 1.281 0.744 0.168 0.795 0.526 1.130 -0.859 0.638
INC*NONMAJOR*RIVAL 0.287 0.642 -0.427 0.755 -1.317 0.946 - -
NEW*MAJOR*RELATED -0.388 1.018 -1.268 0.784 1.877 1.130 -0.960 0.730
NEW*MAJOR*RIVAL 1.915* 0.891 -0.129 0.694 2.403 1.274 - -

NEW*NONMAJOR*RELATED 1.090 0.700 0.571 0.692 0.882 1.045 -0.315 0.683
NEW*NONMAJOR*RIVAL 2173 0.834 -0.282 0.632 0.307 1.063 -1.914*" 0.648

N 174 188 262 170

Omitted base category is INC*MAJOR*RELATED (incumbent, major related carrier). Only the
coefficients on the interaction variables are reported. Full results are reported in Appendix D.

Estimated by the zero-truncated negative binomial model. Robust standard errors adjusted for
clustering by Lessor-Lessee pair. * p<0.05, ** p<0.01, *** p<0.001
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INC*MAJOR*RIVAL 0.662 0.651 -0.324 0.570 -0.025 0.855 -1.634*** 0.456
INC*NONMAJOR*RELATED 1.281 0.744 0.168 0.795 0.526 1.130 -0.859 0.638
INC*NONMAJOR*RIVAL 0.287 0.642 -0.427 0.755 -1.317 0.946 - -
NEW*MAJOR*RELATED -0.388 1.018 -1.268 0.784 1.877 1.130 -0.960 0.730
NEW*MAJOR*RIVAL 1.915* 0.891 -0.129 0.694 2403 1.274 - -

NEW*NONMAJOR*RELATED 1.090 0.700 0.571 0.692 0.882 1.045 -0.315 0.683
NEW*NONMAJOR*RIVAL 2173 0.834 -0.282 0.632 0.307 1.063 -1.914*" 0.648

N 174 188 262 170
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Table 11: Slot transactions between rival carriers at National
|

Total number Total number

Lessor Lessee of usable days
of leased slots
of leased slots

American Airlines Atlantic Coast Airlines 1 86
American Airlines Jet Express 62 9588
Air Canada Jet Express 13 68186
Piedmont Airlines Jet Express 13 486
Trans World Airlines  Atlantic Coast Airlines 1 82
US Airways Jet Express 1 30

Source: FAA, Uneven Slot Transfer List, September 12, 1994 — July 1, 1999

 American and Jet Express have agreed to mutually promote their frequent flyer programs
on March 2, 1995. (They broke off the partnership on April 30, 2001.)

— Their transactions should be classified as transactions between related carriers
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Table 12: Estimation results for National reclassifying the transactions between

American and Jet Express as transactions between related carriers
C__________________________________________________________________|

(2) AAL-JEX
(1) Baseline regarded as
related carriers
Variables Coeff. Std. err. Coeff. Std. err.
RIVAL -0.112 0.333 -0.438 0.305
INC*MAJOR*RIVAL 0.662 0.651 0.445 0.652
INC*NONMAJOR*RELATED 1.281 0.744 1.375 0.787
INC*NONMAJOR*RIVAL 0.287 0.642 0.410 0.677
NEW*MAJOR*RELATED -0.388 1.018 -0.761 0.869
NEW*MAJOR*RIVAL 1.915* 0.891 1.771* 0.894
NEW*NONMAJOR*RELATED 1.090 0.700 1.521* 0.757
NEW*NONMAJOR*RIVAL 2.173* 0.834 2.221 1.548
N 174 174

The baseline specification in column 1 corresponds to the results for National reported in
Tables 8 and 10. The estimation results when Jet Express is regarded as a related carrier of
American Airlines are reported in column 2. Only the coefficients on the lessor-lessee
relationship and the interaction variables are reported.

Estimated by the zero-truncated negative binomial model. Robust standard errors adjusted
for clustering by Lessor-Lessee pair. * p<0.05, ** p<0.01, *** p<0.001
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RIVAL -0.112 0.333 -0.438 0.305
INC*MAJOR*RIVAL 0.662 0.651 0.445 0.652
INC*NONMAJOR*RELATED 1.281 0.744 1.375 0.787
INC*NONMAJOR*RIVAL 0.287 0.642 0.410 0.677
NEW*MAJOR*RELATED -0.388 1.018 -0.761 0.869
NEW*MAJOR*RIVAL 1.915* 0.891 1.771* 0.894
NEW*NONMAJOR*RELATED 1.090 0.700 1.521* 0.757
NEW*NONMAJOR*RIVAL 2.173** 0.834 2.221 1.548
N 174 174
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Table 13: Slot leases to “new entrant, major rival carriers” at National
C_________________________________________________________|

Total number Total number

Lessor Lessee of usable days
of leased slots

of leased slots

American Airlines America West Airlines 1 1827

Business Express Air Canada 6 8275

Jet Express Air Canada 26 5522

Northwest Airlines Air Canada 10 1110

* Under the Air Transport Agreement between the Government of the United
States of America and the Government of Canada (signed on February 24,
1995), carriers of Canada are allowed to fly in the United States.

« However, they cannot carry local passengers in the United States
(Agreement, Annex I, Section I).

l
* The coefficient on NEW*MAJOR*RIVAL might be overestimated.

* It might be appropriate to exclude the observations including Air Canada
from the estimations.
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Table 14: Estimation results for National when observations including Air Canada

as a “new entrant, major rival carrier’ are excluded
e

(2) ACA excluded & (3) ACA excluded &
(1) Baseline AAL-JEX regarded as AAL-JEX regarded as

rival carriers related carriers
Variables Coeff. Std. err. Coeff. Std. err. Coeff. Std. err.
RIVAL -0.112 0.333 -0.140 0.311 -0.379 0.279
INC*MAJOR*RIVAL 0.662 0.651 0.586 0.654 0.371 0.644
INC*NONMAJOR*RELATED 1.281 0.744 1.234 0.776 1.295 0.814
INC*NONMAJOR*RIVAL 0.287 0.642 0.222 0.658 0.320 0.698
NEW*MAJOR*RELATED -0.388 1.018 -0.439 1.044 -0.926 0.857
NEW*MAJOR*RIVAL 1.915* 0.891 2.561** 0.922 1.963* 0.807
NEW*NONMAJOR*RELATED 1.090 0.700 1.015 0.714 1.459 0.803
NEW*NONMAJOR*RIVAL 2.173** 0.834 2.323** 0.889 2.618 1.590
N 174 169 169

The estimation results when the observations including Air Canada are excluded and Jet
Express is regarded as a rival carrier of American are reported in column 2. Column 3 reports
the estimation results when the observations including Air Canada are excluded and Jet
Express is regarded as a related carrier of American Airlines. Only the coefficients on the
lessor-lessee relationship and the interaction variables are reported.

Estimated by the zero-truncated negative binomial model. Robust standard errors adjusted
for clustering by Lessor-Lessee pair. * p<0.05, ** p<0.01, *** p<0.001

RIGITHFIBNFHRORFSIANILMERHIELTEEN TS T —2ZRILT-
ISEDHEERR (FTIafIVEE)

(2) ACAZERRSVL (3) ACA% 5L
(1) R=R54Y  AAL-JEXETA/NLE AAL-JEXEEESHE

HIELI=5E HIELI=5HE
I * * *
EH &R fnse ®RE# s "R sn s
RIVAL -0.112 0333 -0.140 0.311 -0.379 0.279
INC*MAJOR*RIVAL 0.662 0.651 0.586 0.654 0.371 0.644
INC*NONMAJOR*RELATED 1.281 0.744 1.234 0.776 1.295 0.814
INC*NONMAJOR*RIVAL 0.287  0.642 0.222  0.658 0.320 0.698
NEW*MAJOR*RELATED -0.388 1.018 -0.439 1.044 -0.926 0.857
NEW*MAJOR*RIVAL 1.915* 0.891 2.561* 0.922 1.963* 0.807
NEW*NONMAJOR*RELATED 1.090 0.700 1.015 0.714 1.459  0.803
NEW*NONMAJOR*RIVAL 2.173* 0.834 2.323**  0.889 2.618  1.590
N 174 169 169
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fEiE#EEE | * p<0.05, ** p<0.01, *** p<0.001
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Summary
C_________________________________________________________|

« Little evidence of discrimination against new entrants per se
and non-majors per se for the four airports

» Potential evidence of discrimination against rival carriers for
Kennedy, LaGuardia and O’Hare

On a quarterly basis, the number of usable days of slots leased to rival

Airport carriers is expected to be shorter than that of related carriers by
Kennedy 46 percent (331 days)
LaGuardia 47 percent (398 days)
O’Hare 73 percent (1212 days)
On a quarterly basis, the number of usable days of slots leased to new
Airport entrant, non-major rival carriers is expected to be shorter than
that of incumbent, major related carriers by
O’Hare 85 percent (2235 days)

Effects are calculated holding all other variables at their mean.
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Conclusion
|

» Limitations of the analysis

— Competitive implications of price discrimination in slot market could not
be examined

— Analysis period should be extended

* Anticompetitive slot trading hypothesis
— Not supported for National
— Supported for Kennedy, LaGuardia and O’Hare

* Policy Implications
— Slot market has the potential to increase the possibility of competitive
entry and efficient use of scarce resources

— However, bilateral slot trading system does not, on its own, necessarily
secure fair and effective slot trading

— There is still room for further improvement
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Topics for future research
e
» Design of additional mechanisms for slot allocation
— Central clearinghouse for slot trading
— Slot auction
— (Congestion pricing)

* Analysis of whether the slot market has improved the efficiency of slot use

— Conclusions of previous studies
Borenstein (1988), FTC (1994), Kleit and Kobayashi (1996) , Sened (1997), Starkie (2008)
« Efficiency of slot use has improved
» High degree of concentration of slots might be beneficial
(Starkie=positive; Borenstein=negative)
— Shortcomings of the previous studies
FTC (1994), Kleit and Kobayashi (1996)
» Data periods are too short (only two months)
Borenstein (1988)
* National, Kennedy and LaGuardia are not examined
» Period of data after the opening of slot market is short (only one year)
Sened (1997)
* Kennedy and LaGuardia are not examined
» Period of data after the opening of slot market is short (only two years)
* Only slot sale data is analyzed (Slot lease data should also be analyzed)
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Appendix A: Descriptions of control variables

The following variables® are included to control for other factors that might affect slot
trading.

L _NET and G_NET indicate a quarterly net income (dollars in millions) of lessor (L)
and lessee (G) during the quarter previous to the slot transactions.

L_ROU and G_ROU indicate the number of routes served by lessor (L) and lessee (G)
at each HDR airport during the quarter previous to the slot transactions. These variables, which
are indicators of the size of the lessor’s and lessee’s flight networks, are included to control for
economies of scale associated with the lessor’s and lessee’s flight networks (cf., Brueckner and
Spiller, 1994; Caves, et al, 1984).

L_RPM and G_RPM indicate the revenue passenger miles (in millions) per route
served by lessor (L) and lessee (G) at each HDR airport during the quarter previous to the slot
transactions. These variables, which are indicators of the traffic density per route of lessor and
lessee, are included to control for economies of density associated with the lessor’s and lessee’s
flight networks (cf., Brueckner and Spiller, 1994; Caves, et al, 1984).

L DCA, L JFK, L_LGA, L_ORD, G_DCA, G_JFK, G_LGA, and G_ORD indicate
the number of holding slots of lessor (L) and lessee (G) at each HDR airport, with DCA
referring to Washington National, JFK to Kennedy, LGA to LaGuardia, and ORD to O’Hare.
Airport slots are intangible assets, and it is reported that a slot’s value rises appreciably when
bundled with other slots and assets (Apogee Research, 1995). The suggestion is that the larger
the number of holding slots as assets, the more the opportunities for slot transactions. These
variables are included to control for the effect of slots as intangible assets.

L _HUB is a dummy variable that equals one if the lessor was American or United and
G_HUB is a dummy variable that equals one if the lessee was American or United. These
dummies are included only in the estimation for O’Hare because the airport is a dual hub of
American and United. It is thought that the hubbing carriers may value slots more highly than

non-hub carriers value them and thus outbid non-hub carriers in the slot markets. The hub carrier

1 In this paper, the principal explanatory variables are assumed to be exogenous. This is one of
the limitations of this paper. Estimation of a structural model, which would provide some
correction for possible endogeneity, is left for subsequent research.
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dummies are intended to control for this hubbing effect.

EXCLU_GATE and SHARE&COMM_GATE are the aggregated number of
exclusive-use gates and the aggregated number of shared-use plus common-use gates,
respectively, of the four HDR airports. Carriers seeking to enter the HDR airport markets or
seeking to expand their services at the markets need not only slots but also airport facilities such
as gates. Previous studies have identified long-term, exclusive-use gate-lease arrangements as a
barrier to entry (cf., TRB, 1999). These variables are intended to control for the effect of gate
leasing arrangements.

E_REVISION is a dummy variable that equals one if the beginning day of slot lease
was after October 24, 1997, when the DOT loosened its criteria for approving slot exemption,
and zero otherwise.

A _SLOT is a dummy variable that denotes whether the leased slot was an air carrier
slot.

1995, 1996, 1997, 1998, and 1999 are year dummy variables to control for
unobservable or difficult-to-measure factors such as usage conditions of essential airport
facilities other than gates (e.g., baggage claim areas, passenger check-in and hold rooms) or
terms and conditions of support services that smaller air carrier often need to operate (e.g.,

baggage handling, fueling, towing, catering, minor maintenance) that may change over time.
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Appendix B: Descriptive statistics
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National Kennedy
Variables Mean (?;?/?adtia(;g Minimum Maximum Mean g;?/?g?gg Minimum Maximum
DAYS 1201.063 5480.965 21.000 68186.000 587.527 769.909 24.000 4633.000
NEW 0.247 0433 0.000 1.000 0505 0501 0.000 1.000
NONMAJOR 0.466 0.500 0.000 1.000 0590 0.493 0.000 1.000
RIVAL 0.736 0.442 0.000 1.000 0.665 0473 0.000 1.000
L_NET 50.148 135.993 -331.537 345494 32.776 131.694 -258.645 570.626
G_NET 52.231 122,506 -331.537 570.626 39.889 109.884 -275.909 570.626
L _ROU 13.410 9.115 1.000 41,000 17.691 11.519 1.000 47,000
G_ROU 15137 10.770 1.000 41.000 17.488 12.382 1.000 47,000
L_RPM 15.784 9.899 0.207 54.011 23.768 24.851 0.000 97.600
G_RPM 11.657 10.736 0.154 54.011 21.012 24521 0.210 97.273
L_DCA 65.586 53.964 0.000 187.000 46.755 55.492 0.000 187.000
L_JFK 18.546 20.565 0.000 66.000 12122 19.066 0.000 66.000
L LGA 74.684 89.409 0.000 286.000 51.229 83.239 0.000 284.000
L ORD 103.086 205.944 0.000 759.000 111.489 231.345 0.000 759.000
G_DCA 66.885 61.308 0.000 187.000 23.660 32.976 0.000 112.000
G_JFK 14471 18.875 0.000 66.000 15.963 20.347 0.000 66.000
G_LGA 70.207 102.048 0.000 286.000 30.426 54.222 0.000 177.000
G_ORD 94.270 210.991 0.000 759.000 109.511 235557 0.000 759.000
L_HuB - - - - - - - -
G_HUB - - - - - - - -
E_REVISION 0.213 0410 0.000 1.000 0.309 0.463 0.000 1.000
A_SLOT 0.851 0.358 0.000 1.000 0.936 0.245 0.000 1.000
EXCLU_GATE 310943 1932 308.000 319.000 310.500 1772 308.000 319.000
SHARE_GATE 82.236 7.464 79.000 106.000 83.372 7.828 79.000 106.000
1995 0.305 0.462 0.000 1.000 0.223 0418 0.000 1.000
1996 0218 0414 0.000 1.000 0.234 0.425 0.000 1.000
1997 0.236 0.426 0.000 1.000 0.250 0434 0.000 1.000
1998 0.126 0.333 0.000 1.000 0.223 0418 0.000 1.000
1999 0.040 0.197 0.000 1.000 0.021 0.145 0.000 1.000
N 174 188
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Appendix B: Descriptive statistics (continued)
LaGuardia O’Hare

Variables Mean (?;?/?adtia(:g Minimum Maximum Mean gg?[?g?;g Minimum Maximum
DAYS 834.844 1423.702 25.000 12246.000 2248.212 5805.350 29.000 53495.000
NEW 0527 0500 0.000 1.000 0.188 0.392 0.000 1.000
NONMAJOR 0.641 0.481 0.000 1.000 0435 0.497 0.000 1.000
RIVAL 0.523 0.500 0.000 1.000 0435 0.497 0.000 1.000
L_NET 41.247 122.790 -331.537 570.626 109.520 143.993 -252.132 570.626
G_NET 27.604 93.143 -275.909 519.838 44.330 120.215 -523.427 570.626
L _ROU 17.231 10.088 2,000 42,000 63.049 36.851 3.000 100.000
G_ROU 15.499 11.954 1.000 47,000 35.816 35.548 1.000 99.000
L_RPM 14.544 11.147 0.131 51541 47.367 28.696 0.000 87.342
G_RPM 10.267 12179 0.007 40.316 26.888 28.683 0.126 87.342
L_DCA 46.672 63.990 0.000 186.000 29.765 36.892 0.000 187.000
L_JFK 9416 17.366 0.000 66.000 14.712 21.333 0.000 66.000
L LGA 70.733 100.304 0.000 286.000 44.665 56.443 0.000 284.000
L ORD 91.760 219.604 0.000 759.000 280.159 290.677 0.000 759.000
G_DCA 28.794 50.970 0.000 186.000 18.429 27.674 0.000 92.000
G_JFK 8.115 17.683 0.000 66.000 7.953 15,614 0.000 58.000
G_LGA 43.130 79.269 0.000 286.000 26.612 40.126 0.000 176.000
G_ORD 49.874 154117 0.000 759.000 211.065 317.241 0.000 759.000
L _HUB - - - - 0.329 0471 0.000 1.000
G_HUB - - - - 0.276 0.449 0.000 1.000
E_REVISION 0.275 0.447 0.000 1.000 0.324 0.469 0.000 1.000
A_SLOT 0.863 0.345 0.000 1.000 0.841 0.367 0.000 1.000
EXCLU_GATE 310.763 2.089 308.000 319.000 310.735 2327 308.000 319.000
SHARE_GATE 83.378 8.176 79.000 106.000 84.329 8.772 79.000 106.000
1995 0.202 0.402 0.000 1.000 0.253 0.436 0.000 1.000
1996 0.305 0.461 0.000 1.000 0212 0410 0.000 1.000
1997 0.191 0.3%4 0.000 1.000 0.165 0372 0.000 1.000
1998 0.191 0.394 0.000 1.000 0.229 0422 0.000 1.000
1999 0.042 0.201 0.000 1.000 0.053 0.225 0.000 1.000
N 262 170
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Appendix C: Estimation results for National

Dependent variable: DAY'S (Number of usable days of leased slots aggregated on a quarterly basis)

@ @ ©)]
Independent variables Coef. Std. Erm. Coef. Std. Err. Coef. Std. Err.
NEW 0.683 0.403
NONMAJOR 0.658 0561
RIVAL -0.112 0333
L_NET 0.001 0.001 0.001 0.001 0.001 0.001
G_NET 0.002 0.002 0.002 0.001 0.001 0.002
L_ROU 0.044 0.035 0.045 0.035 0.048 0.039
G_ROU 0.014 0.029 0.020 0.038 0.004 0.033
L_RPM 0.097 *** 0.021 0100 *** 0.021 0103 *** 0.022
G_RPM -0.001 0.018 0.010 0.022 -0.008 0.020
L_DCA -0.008 0.007 -0.009 0.007 -0.009 0.007
L JFK -0.021 0.012 -0.028 * 0.012 0026 * 0.013
L LGA -0.002 0.003 -0.002 0.003 -0.002 0.003
L_ORD -0.002 0.001 -0.001 0.001 -0.001 0.001
G_DCA 0.001 0.006 -0.004 0.008 0.000 0.006
G_JFK 0033 *** 0.010 -0.036 *** 0.010 0034 ** 0.011
G_LGA 0.001 0.004 0.004 0.004 0.002 0.004
G_ORD 0.000 0.001 0.000 0.001 0.001 0.001
E_REVISION 0.081 0.399 0.119 0415 0.145 0.406
A SLOT -1232 ** 0.420 <1498 ** 0.353 <1530 *** 0.344
EXCLU_GATE 0.075 0.040 0.067 0.040 0.065 0.038
SHARE_GATE 0.008 0.028 0.015 0.028 0.014 0.027
Constant -17.472 12.053 -15.487 11.729 -14.194 11.180
Year Controls? Yes Yes Yes
Log likelihood -1286.939 -1287.929 -1288.990
Wald test 140.675*** 157.394*** 155.2073***
LR test (Ho: Poisson Model) chibar2(01) = 1.8e+05*** chibar2(01) = 1.8e+05*** chibar2(01) = 1.8e+05***
N 174

Estimated by the zero-truncated negative binomial model because of significant evidence of overdispersion.  Robust standard errors adjusted for clustering by Lessor-Lessee pair. - The Wald test statistics indicate that the joint null hypothesis
of estimated coefficients equaling zero is rejected at the significance level of 0.001.  * p<0.05, ** p<0.01, *** p<0.001
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Appendix C (continued): Estimation results for Kennedy
Dependent variable: DAY'S (Number of usable days of leased slots aggregated on a quarterly basis)

(] @ ©)]
Independent variables Coef. Std. Erm. Coef. Std. Err. Coef. Std. Err.
NEW 0.166 0.245
NONMAJOR 0.154 0.342
RIVAL 0610 * 0.245
L_NET 0.001 0.001 0.001 0.001 0.001 0.001
G_NET 0.001 0.001 0.000 0.001 0.000 0.001
L_ROU 0.014 0.010 0.016 0.010 0.017 0.009
G_ROU 0019 * 0.008 -0019 * 0.008 0019 * 0.008
L_RPM 0017 * 0.007 -0016 * 0.007 0014 * 0.007
G_RPM 0011 * 0.005 -0.010 0.006 -0.010 0.005
L_DCA 0.003 0.005 0.003 0.005 0.007 0.005
L JFK 0016 ** 0.005 -0.017 ** 0.005 -0016 ** 0.005
L LGA -0.001 0.003 -0.001 0.003 -0.003 0.003
L_ORD 0.002 *** 0.001 0.002 *** 0.001 0002 ** 0.001
G_DCA -0.003 0.005 -0.002 0.004 -0.002 0.005
G_JFK 0028 ** 0.010 0027 ** 0.010 0.016 0.009
G_LGA -0.006 0.006 -0.006 0.006 -0.003 0.005
G_ORD 0001 * 0.001 0001 * 0.001 0001 * 0.001
E_REVISION 0911 *** 0.209 0923 *** 0.206 0920 *** 0213
A SLOT 0947 * 0.419 0.868 * 0.382 0931 * 0.443
EXCLU_GATE -0.055 0.040 -0.057 0.041 -0.045 0.035
SHARE_GATE 0081 ** 0.025 -0.080 ** 0.024 -0.080 *** 0.023
Constant 29595 ** 10.627 30361 ** 10.950 26917 ** 9.261
Year Controls? Yes Yes Yes
Log likelihood -1353.596 -1353.718 -1349.458
Wald test 145.329%** 133.492%** 154.262%**
LR test (Ho: Poisson Model) chibar2(01) = 9.8e+04*** chibar2(01) = 9.8e+04*** chibar2(01) = 9.2e+04***
N 188

Estimated by the zero-truncated negative binomial model because of significant evidence of overdispersion. - Robust standard errors adjusted for clustering by Lessor-Lessee pair.  The Wald test statistics indicate that the joint null hypothesis
of estimated coefficients equaling zero is rejected at the significance level of 0.001.  * p<0.05, ** p<0.01, *** p<0.001
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Appendix C (continued): Estimation results for LaGuardia

Dependent variable: DAY'S (Number of usable days of leased slots aggregated on a quarterly basis)

@ @ ©)]
Independent variables Coef. Std. Erm. Coef. Std. Err. Coef. Std. Err.
NEW 0827 * 0337
NONMAJOR -0.386 0.416
RIVAL 0639 * 0324
L_NET -0.001 0.001 -0.001 0.001 -0.001 0.001
G_NET 0.000 0.001 0.000 0.001 0.000 0.001
L_ROU 0.034 0.023 0062 ** 0.022 0065 ** 0.021
G_ROU -0.006 0.014 -0.011 0.012 -0.015 0.011
L_RPM 0046 ** 0.017 0.065 *** 0.018 0.077 *** 0.019
G_RPM 0033 * 0.014 -0.054 *** 0.014 0035 ** 0.013
L_DCA 0020 ** 0.008 0028 *** 0.008 0030 *** 0.006
L JFK -0.014 0.012 -0027 * 0.011 0025 * 0.010
L LGA 0014 * 0.006 -0.022 *** 0.006 -0.026 *** 0.005
L_ORD -0.001 0.001 -0.001 0.001 0.000 0.000
G_DCA -0.015 0.008 -0.017 0.012 -0.016 0.010
G_JFK 0035 ** 0.012 0031 ** 0.012 0031 ** 0.011
G_LGA 0.008 0.005 0.007 0.007 0.007 0.006
G_ORD 0002 * 0.001 -0.002 * 0.001 -0.002 * 0.001
E_REVISION 1588 *** 0470 1611 *** 0433 1501 *** 0.447
A SLOT -0.201 0.290 -0.250 0.294 -0.232 0272
EXCLU_GATE 0.046 0.038 0.024 0.041 0.026 0.042
SHARE_GATE -0.041 0.027 -0.035 0.025 -0.041 0.027
Constant -5.868 11.349 0.874 12.406 0.892 12.831
Year Controls? Yes Yes Yes
Log likelihood -1936.440 -1942.253 -1939.301
Wald test 438.350*** 333.233*** 374.270%**
LR test (Ho: Poisson Model) chibar2(01) = 2.4e+05*** chibar2(01) = 2.4e+05*** chibar2(01) = 2.4e+05***
N 262

Estimated by the zero-truncated negative binomial model because of significant evidence of overdispersion.  Robust standard errors adjusted for clustering by Lessor-Lessee pair. - The Wald test statistics indicate that the joint null hypothesis
of estimated coefficients equaling zero is rejected at the significance level of 0.001.  * p<0.05, ** p<0.01, *** p<0.001
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Appendix C (continued): Estimation results for O’'Hare
Dependent variable: DAY'S (Number of usable days of leased slots aggregated on a quarterly basis)

(] @ ©)]
Independent variables Coef. Std. Erm. Coef. Std. Err. Coef. Std. Err.
NEW 0572 * 0.268
NONMAJOR 0.490 0.632
RIVAL <1304 * 0271
L_NET -0.001 0.001 -0.001 0.001 -0.001 0.001
G_NET -0.002 0.001 -0.002 0.001 -0.002 * 0.001
L_ROU 0017 * 0.009 0020 * 0.010 0017 * 0.007
G_ROU 0028 * 0.013 -0031 * 0.014 -0.039 ** 0.012
L_RPM 0.005 0.013 0.003 0.014 0.005 0.009
G_RPM 0.007 0.011 0.017 0.013 0.010 0.009
L_DCA 0.020 0.024 0.021 0.027 0.025 0.024
L JFK 0.008 0.014 0.010 0.015 0.010 0.011
L_LGA -0.016 0.015 -0.017 0.017 -0.017 0.015
L_ORD 0.002 0.004 0.001 0.003 -0.002 0.003
G_DCA 0019 * 0.009 -0.016 0.009 -0.016 0.008
G_JFK 0.057 *** 0.017 0050 * 0.019 0052 ** 0.017
G_LGA 0.018 0.012 0.019 0.012 0.020 0.013
G_ORD -0.002 0.002 -0.004 0.003 -0.003 0.002
L_HUB -3.195 2071 -2.593 2.042 -0.968 1877
G_HuUB 1851 1554 2.863 1613 3300 * 1595
E_REVISION 0.049 0.739 0.146 0.756 -0.044 0.735
A_SLOT -0432 0.272 -0491 0.267 -0.267 0.362
EXCLU_GATE 0.008 0.042 0.013 0.040 0.010 0.041
SHARE_GATE 0.012 0.034 0.012 0.035 0.009 0.034
Constant 3.170 11.004 1354 10.610 3.804 10.651
Year Controls? Yes Yes Yes
Log likelihood -1339.133 -1341.027 -1333.699
Wald test 1365.211*** 1585.081*** 1156.733***
LR test (Ho: Poisson Model) chibar2(01) = 4.6e+05*** chibar2(01) = 4.6e+05*** chibar2(01) = 4.6e+05***
N 170

Estimated by the zero-truncated negative binomial model because of significant evidence of overdispersion.  Robust standard errors adjusted for clustering by Lessor-Lessee pair. - The Wald test statistics indicate that the joint null hypothesis
of estimated coefficients equaling zero is rejected at the significance level of 0.001.  * p<0.05, ** p<0.01, *** p<0.001
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Appendix D: Estimation results for National, Kennedy, LaGuardia, and O’Hare

Dependent variable: DAY'S (Number of usable days of leased slots aggregated on a quarterly basis)

National Kennedy LaGuardia O’Hare

@ @ ©) @
Independent variables Coef. Std. Err. Coef. Std. Er. Coef. Std. Err. Coef. Std. Er.
INC*MAJOR*RIVAL 0.662 0.651 -0.324 0570 -0.025 0.855 -1.634  *** 0.456
INC*NONMAJOR*RELATED 1281 0.744 0.168 0.795 0.526 1130 -0.859 0.638
INC*NONMAJOR*RIVAL 0.287 0.642 -0427 0.755 -1.317 0.946 - -
NEW*MAJOR*RELATED -0.388 1018 -1.268 0.784 1877 1130 -0.960 0.730
NEW*MAJOR*RIVAL 1915 * 0.891 -0.129 0.694 2403 1274 - -
NEW*NONMAJOR*RELATED 1.090 0.700 0571 0.692 0.882 1.045 -0.315 0.683
NEW*NONMAJOR*RIVAL 2173 ** 0.834 -0.282 0.632 0.307 1.063 -1914  ** 0.648
L_NET 0.001 0.001 0.000 0.001 -0.001 0.001 0.000 0.001
G_NET 0.002 0.001 0.001 0.001 0.000 0.001 -0.002 0.001
L_ROU 0.016 0.031 0.015 0.011 0049 * 0.021 0018 * 0.007
G_ROU 0.022 0.033 -0.019 * 0.008 0.001 0.014 -0.033 ** 0.010
L_RPM 0073 *** 0.022 -0015 * 0.007 0066 ** 0.023 0.005 0.009
G_RPM 0.002 0.021 -0.008 0.006 -0.035 ** 0.013 0.007 0.015
L_DCA -0.003 0.007 0.007 0.006 0028 *** 0.008 0.023 0.024
L_JFK -0023 * 0.011 -0012 * 0.005 -0026 * 0.011 0.006 0.012
L LGA -0.003 0.003 -0.004 0.004 -0.022 ** 0.007 -0.015 0.015
L_ORD -0.001 0.001 0002 ** 0.001 -0.002 ** 0.001 -0.002 0.003
G_DCA 0.003 0.007 -0.004 0.005 -0.021 ** 0.007 -0.018 0.010
G_JFK -0.027 ** 0.009 0.014 0.010 0029 ** 0.011 0057 ** 0.018
G_LGA -0.001 0.004 -0.001 0.006 0011 * 0.005 0.019 0.013
G_ORD 0.000 0.001 0.001 0.001 -0.002 ** 0.001 -0.004 0.002
L_HUB -0.830 1821
G_HuB 3540 * 1.664
E_REVISION 0.127 0.380 0937 **+* 0.213 1443 > 0.424 -0.066 0.702
A_SLOT -0814 * 0.408 1.018 0557 -0.244 0.262 -0.329 0.346
EXCLU_GATE 0092 * 0.037 -0.040 0.040 0.038 0.034 0.020 0.041
SHARE_GATE 0.013 0.026 -0.082 *** 0.024 -0.029 0.027 0.007 0.032
Constant -24.114 * 11.104 25040 * 11.053 -4.451 10.207 1.264 10.959
Year Controls? Yes Yes Yes Yes
Log likelihood -1277.269 -1347.612 -1919.277 -1330.429
Wald test 228.372%** 9.4e+05*** 667.121*** 4675.72%**
LR test (Ho: Poisson Model) chibar2(01) = 1.6e+05*** chibar2(01) = 9.1e+04*** chibar2(01) = 2.1e+05*** chibar2(01) = 4.6e+05***
N 174 188 262 170
Estimated by the zero-truncated negative binomial model because of significant evidence of overdispersion.  Robust standard errors adjusted for clustering by Lessor-Lessee pair.  The Wald test statistics indicate that the joint null hypothesi i i ling zero is

rejected at the significance level of 0001.  *p<0.05, ** p<0.01, *** p<0.001
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