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Reduced form work on IO topics

Not everything has to be structural.

The only necessary condition for a paper to be good, is that we learn
something useful about how markets work.
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Reduced form work on IO topics

What does “a reduced for approach to empirical work” mean?

When is a reduced form approach appropriate?

What is the role of reduced form work?
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the Threat of Entry? Evidence from the Major Airlines, QJE 2008
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Goolsbee & Syverson, How do Incumbents Respond to the
Threat of Entry?

Austan Goolsbee and Chad Syverson, How do Incumbents Respond to
the Threat of Entry? Evidence from the Major Airlines, QJE 2008

HOW DO INCUMBENTS RESPOND TO THE THREAT
OF ENTRY? EVIDENCE FROM THE MAJOR AIRLINES∗

AUSTAN GOOLSBEE AND CHAD SYVERSON

We examine how incumbents respond to the threat of entry by competitors (as
distinct from how they respond to actual entry). We look specifically at passenger
airlines, using the evolution of Southwest Airlines’ route network to identify par-
ticular routes where the probability of future entry rises abruptly. We find that
incumbents cut fares significantly when threatened by Southwest’s entry. Over
half of Southwest’s total impact on incumbent fares occurs before Southwest starts
flying. These cuts are only on threatened routes, not those out of non-Southwest
competing airports. The evidence on whether incumbents are seeking to deter or
accommodate entry is mixed.

I. INTRODUCTION

In this paper we examine how incumbents respond to the
threat of entry by a competitor. Though this topic has been the ob-
ject of considerable theoretical and policy debate, it has received
little empirical attention, mainly due to the problems of identify-
ing the threat of entry separately from actual entry.

We will examine this issue in the passenger airline industry.
We are able to identify discrete shifts in the threat of entry in
this circumstance by using the expansion patterns of the indus-
try’s most famous potential competitor—Southwest Airlines.1 In
particular, we look at situations where Southwest begins or even
announces it will begin operating in the second endpoint airport
of a route (having already been operating out of the first end-
point), but before it starts flying the route itself. We investigate
how incumbents respond to such threats.

∗We thank Gary Becker, Severin Borenstein, Dennis Carlton, Edward Glaeser,
Robert Gordon, Justine Hastings, Elena Krasnokutskaya, Mara Lederman, Chris
Mayer, Nancy Rose, Fiona Scott Morton, Mike Whinston, anonymous referees, and
seminar participants at University of California San Diego, Chicago, Dartmouth
(Tuck), Illinois, Minneapolis Federal Reserve Bank, Minnesota, Massachusetts In-
stitute of Technology, North Dakota, Northwestern, Pittsburgh, Rochester, Whar-
ton, Wisconsin, Yale, the Society for Economic Dynamics Annual Meeting, the
Harvard Business School Strategy Conference, the NET Institute Conference, and
the joint Federal Reserve Bank-George Washington University seminar for helpful
comments. Brian Melzer and Luis Andres provided superior research assistance.
Financial support from the NET Institute (http://www.NETinst.org) is gratefully
acknowledged. Goolsbee also thanks the National Science Foundation, the Initia-
tive on Global Markets, and the American Bar Foundation for financial support.

1. Southwest’s network has been expanding rapidly for some time and the
impact of their actual entry on prices in a market is well documented (see, for
example, Morrison [2001]).

C⃝ 2008 by the President and Fellows of Harvard College and the Massachusetts Institute of
Technology.
The Quarterly Journal of Economics, November 2008
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Identification

1614 QUARTERLY JOURNAL OF ECONOMICS

FIGURE I
Identifying a Threatened Incumbent Route

We define a route by its two endpoint airports and we look at so-
called “direct flights” on a route. (Direct flights are predominantly
nonstop flights but technically also include itineraries where the
passenger stops but does not change planes.) We restrict our core
sample to routes between the 59 airports that Southwest ever flies
any flights to in our sample.

The threatened entry events that we study are identified from
the observed expansion patterns of Southwest Airlines. Southwest
grew tremendously over our sample period, with its revenue and
passenger volumes almost tripling from $2.3 to $6.5 billion and
from 18.8 to 53.4 billion passenger-miles. It also added service to
22 new airports.5

Every time Southwest begins service in a new airport, it
raises the threat that Southwest will enter routes connecting
that airport with other airports in its network. We illustrate this
in Figure I. Southwest enters Washington Dulles in the fourth
quarter of 2006 and immediately begins flights to Chicago Mid-
way. Southwest is already flying out of Cleveland to other points
in its network besides Dulles. Now, though, its entry into Dulles
makes Southwest much more likely to start flying the IAD-CLE

than the individual ticket. Note that because the DB1A data are a 10% random
sample of all tickets, our observed passenger counts will be one-tenth those of
actual traffic on average.

5. Southwest exited one airport during our sample, San Francisco Interna-
tional (SFO), in 2001. It had operated there since before 1993.
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Threat of Entry?

What happens if P(entry) = 1?

What happens if P(entry) = 0?

What happens if P(entry) ∈ (0, 1)?
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Goolsbee & Syverson, How do Incumbents Respond to the
Threat of Entry?

Logic of paper:

To Establish: Two terminal nodes increases chance of entry, but does
not make it certain

To Investigate: Resultant increase in P(entry) −− > impact on prices
of incumbent(s)

Can say anything about channels/specific models?

What is this a reduced form of?

What do you think of identification strategy?
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HOW INCUMBENTS RESPOND TO THE THREAT OF ENTRY 1613

Klemperer (2004). These rationales were put forward to counter
the traditional argument that preemptive action is irrational,
either because it is not subgame perfect (in the spirit of Selten’s
[1978] chain-store paradox), or because costly competitive actions
should be delayed until entry actually occurs.

Our primary results indicate that incumbents in the airline
industry do respond to the threat of entry. Incumbents drop aver-
age fares substantially when Southwest threatens a route (before
Southwest actually starts flying the route). This is true even when
we compare the fare changes on threatened routes to those on in-
cumbents’ other routes out of the same airports, suggesting that
shifts in airport-specific operating costs are not driving the re-
sults. The lower prices, in turn, appear to increase the number of
passengers flying on the incumbents prior to entry. We also find,
interestingly, that although incumbents cut fares on the directly
threatened route, they do not cut prices on routes to nearby air-
ports in the same market (e.g., no cuts on the Chicago-O’Hare
route when Southwest threatens a Chicago-Midway route).

Going beyond the fact of preemptive action, we also present
suggestive evidence on the explanation for preemptive fare cuts.
The evidence of an entry deterrence motive is mixed. We find little
support for strategic investment/excess capacity theories of pre-
emptive action: there is at best weak evidence that airlines add ca-
pacity in response to entry threats. Consistent with deterrence, on
the other hand, is that on routes where Southwest’s entry is guar-
anteed, and deterrence therefore not possible, incumbents do not
appear to cut prices sharply before actual entry occurs. However,
we do not have enough statistical power to reject the possibility
that they make the same price cuts as on threatened routes.

II. DATA

We build the core of our sample from the U.S. Department of
Transportation’s DB1A files from the first quarter of 1993 through
the final quarter of 2004. These data provide a 10% sample of all
domestic tickets in each quarter. From these, average logged ticket
prices and the logged total number of passengers within each
route-carrier-quarter combination are constructed (unfortunately
the data do not report specific travel dates within the quarter).4

4. We use Severin Borenstein’s cleaned files, which are already aggregated up
to the route-carrier-quarter level, because this is the level of our analysis, rather
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To Establish: Two terminal nodes increases chance of entry, but does
not make it certain

HOW INCUMBENTS RESPOND TO THE THREAT OF ENTRY 1615

TABLE I
PROBABILITY OF SOUTHWEST’S ENTRY INTO A ROUTE

Southwest operates in one endpoint airport in the previous quarter 0.0025
(single presence) (0.0002)

Southwest operates in both endpoint airports in the previous quarter 0.1851
(dual presence) (0.0203)

N 163,952

Notes. The table shows marginal effects estimates from a probit estimation for Southwest’s entry into
a route in a particular quarter, conditional on the number of the route’s endpoint airports served by South-
west in the previous quarter. The excluded category includes observations where Southwest does not serve
either endpoint airport in the previous quarter. Quarter fixed effects are included. Standard errors are in
parentheses.

route in the near future.6 Actually, even the announcement of the
initial entry into Dulles ought to indicate to incumbents that the
probability of future entry has risen.

Airport presence is a well-known predictor of future route
entry.7 To verify the impact of having a presence in both route
endpoints in our own sample, we present in Table I the estimated
marginal effects from a simple probit regression of whether South-
west starts flying a route in a given quarter, conditional on the
number of endpoints at which Southwest is already operating in
the previous quarter. (Quarter dummies are also included in the
regression.) This is only a descriptive exercise, of course, not an
explicit model of Southwest’s entry decision. The results show that
having a presence in one airport is correlated with a probability of
entry that is small but significantly higher than the baseline prob-
ability (which is close to zero). Having a presence in both airports,
however, raises it by another factor of 70—to 18.5% per quarter.

At any point in time in our sample, we take the existing air-
port service network as given and look at incumbents’ fares on a

6. We used the local business press and press releases (via Lexis-Nexis) to
confirm that Southwest did in fact start service at the airports where Southwest’s
entry is indicated in the DB1A data. We discovered through this search an impor-
tant airport error in the DB1A data. In several quarters, the DB1A source data
indicate that Southwest operated flights out of Dallas/Ft. Worth Airport (DFW)
in the late 1990s for a few quarters and then exited. Although the data show
them flying from DFW to many different airports, the airline code for DFW must
be mistaken. There is no record of Southwest operating these numerous flights
out of DFW in the local business press at the time or in other Department of
Transportation data such as the T-100 (see the capacity section below) and the
On-Time Performance Data. We therefore dropped these DFW observations from
the sample.

7. See Bailey (1981) for a narrative of a particular episode where this idea
was applied in antitrust policy toward the industry. Empirical work that has used
endpoint airport presence as a potential predictor of entry (albeit in the cross
section rather than within particular markets over time) includes Berry (1992)
and, in a paper themed similarly to ours, Peteraf and Reed (1994).
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1616 QUARTERLY JOURNAL OF ECONOMICS

route once it becomes clear that Southwest is looming as a com-
petitor. We capture the price responses to threatened entry using
dummies in the quarters surrounding Southwest’s establishment
of operations in both endpoint airports (but without flying the
route) and control for actual entry with dummies in quarters
during and after Southwest starts flying the route. We restrict
our attention to the major carriers operating during our sample:
American, Continental, Delta, Northwest, TWA, United, and US
Airways.

We observe hundreds of routes threatened with entry over
the period. In most of these, Southwest eventually starts flying
the route later in our sample; in others, Southwest establishes a
presence in both airports but has not yet begun flying the route
by the end of our observation period (up to three years later).
We exclude routes from our sample where Southwest establishes
a second endpoint airport presence simultaneously with actually
flying the route. In such cases we do not have a clear period to
identify the heightened threat of entry separately from actual
entry. We will, however, look at such routes below when discussing
the issue of entry deterrence.

For each route in our sample, we look at the 25-quarter win-
dow surrounding the quarter in which Southwest establishes a
presence in both endpoints (three years before to three years
after) and define Southwest’s actual entry as occurring when it
establishes direct service—i.e., flights without a change of plane—
between the two airports.8 This follows the findings from U.S. an-
titrust authorities that nonstop service and connecting service can
be considered separate markets, or at least substantially differ-
entiated products. However, we did find similar results defining
entry as also including change-of-plane service.

In all, we observe Southwest threatening entry into 704
routes over the sample period, 533 of which Southwest had ac-
tually entered with direct flights by the final quarter of 2004,
the end of our observation period. This yields over 19,000 route-
carrier-quarter observations of average logged fares and passen-
ger counts for major airlines’ direct flights on threatened routes.
The standard deviation of average logged fares across observa-
tions is 0.45, and for logged passengers it is 2.02.

8. Several routes are not in the sample for the full 25-quarter period, either
due to truncation at the beginning of the sample—we exclude any routes that
are truncated by the end of the sample—or because the airline does not fly them
during the entire window.
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HOW INCUMBENTS RESPOND TO THE THREAT OF ENTRY 1617

III. HYPOTHESES AND EMPIRICAL SPECIFICATIONS

Our baseline model measures the impact of Southwest estab-
lishing a presence in both endpoints of a route by looking at the
periods before, during, and after this event, while controlling for
other influences—like a standard event study. The basic specifica-
tion, with some slight abuse of summation notation as explained
below, is as follows:

yri,t = γri + µit +
3+!

τ=−8

βτ (SW in both airports)r,t0+τ

+
3+!

τ=0

βτ (SW flying route)r,te+τ + Xri,tα + εri,t,(1)

where yri,t is the outcome of interest (e.g., mean logged fares)
for incumbent carrier i flying route r in quarter t. SW in both
airportsr,t0+τ are time dummies surrounding the period when
Southwest establishes a presence in both endpoints of a route
but without flying the route. SW flying router,te+τ are time dum-
mies that commence in the period when Southwest actually starts
flying the route. The dummies are mutually exclusive, so the im-
plied effects on the dependent variable given by their coefficients
are not additive. γ ri and µit are carrier-route and carrier-quarter
fixed effects, respectively. Some specifications also include a set of
controls Xri,t.

In all regressions, we weight observations by the average
number of passengers flying the route-carrier over the sample.
This allows us to measure the “aggregate” responses to South-
west’s entry (and is particularly important when we look at pas-
senger volume responses, because logged passenger numbers are
particularly volatile on low-traffic routes). We also cluster the
standard errors by route-carrier to account for intertemporal cor-
relation in the error terms.

The covariates of interest for determining the impact of
threatened entry on incumbents’ prices are the SW in both
airportsr,t0+τ coefficients. We include these dummies for eight
quarters prior to the quarter when Southwest establishes dual
endpoint presence on the threatened route, and for this estab-
lishment quarter (which we denote as t0) itself. We also include
dummies for the two quarters after t0, and a single dummy for
the period three or more quarters after t0. These post-t0 dummies
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TABLE II
INCUMBENT RESPONSES TO THE THREAT OF ENTRY

(1) (2) (3)
ln(P) ln(Q) Cost controls

Southwest in both airports (no flights) −0.030 −0.177∗∗ −0.025
t0 − 8 (0.024) (0.088) (0.024)

Southwest in both airports (no flights) −0.071∗∗ −0.155 −0.053∗

t0 − 7 (0.030) (0.110) (0.029)
Southwest in both airports (no flights) −0.065∗ 0.013 −0.059

t0 − 6 (0.035) (0.103) (0.037)
Southwest in both airports (no flights) −0.079∗ 0.083 −0.072

t0 − 5 (0.044) (0.119) (0.046)
Southwest in both airports (no flights) −0.100∗ 0.068 −0.093∗

t0 − 4 (0.049) (0.134) (0.051)
Southwest in both airports (no flights) −0.142∗∗ 0.097 −0.137∗∗

t0 − 3 (0.056) (0.146) (0.059)
Southwest in both airports (no flights) −0.132∗∗ 0.072 −0.123∗∗

t0 − 2 (0.056) (0.159) (0.061)
Southwest in both airports (no flights) −0.135∗∗ 0.165 −0.125∗

t0 − 1 (0.065) (0.193) (0.071)
Southwest in both airports (no flights) −0.186∗∗ 0.196 −0.162∗∗

t0 (0.073) (0.201) (0.079)
Southwest in both airports (no flights) −0.215∗∗ 0.240 −0.185∗∗

t0 + 1 (0.073) (0.217) (0.080)
Southwest in both airports (no flights) −0.228∗∗ 0.123 −0.201∗∗

t0 + 2 (0.075) (0.223) (0.082)
Southwest in both airports (no flights) −0.277∗∗ 0.167 −0.243∗∗

t0 + 3 to t0 + 12 (0.079) (0.224) (0.085)
Southwest flying route −0.237∗∗ 0.267 −0.211∗∗

te (0.082) (0.239) (0.091)
Southwest flying route −0.288∗∗ 0.224 −0.260∗∗

te + 1 to te + 2 (0.087) (0.232) (0.095)
Southwest flying route −0.344∗∗ 0.329 −0.316∗∗

te + 3 to te + 12 (0.113) (0.271) (0.117)
Operating cost control, 0.106

endpoint airport 1 (0.065)
Operating cost control, 0.158∗∗

endpoint airport 2 (0.048)
N 19,414 19,414 18,176

Notes. The dependent variable in columns (1) and (3) is the passenger-weighted average logged fares. In
column (2) it is logged total passengers. Standard errors are in parentheses and are clustered by route-carrier.
The sample includes all routes where Southwest threatens entry, as defined in the text. The “Southwest in
both airports” dummies denote Southwest having flights involving airports on both ends of a route previous to
actually flying the route. The “Southwest flying route” dummies denote Southwest actually operating flights
on the route. ∗Denotes significance at a 10% level. ∗∗Denotes significance at a 5% level.
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Titles of other tables:
HOW INCUMBENTS RESPOND TO THE THREAT OF ENTRY 1623

TABLE III
BASELINE ESTIMATES WITH A LONGER EVENT WINDOW

Dependent variable: ln(p)

Southwest in both airports (no flights)
t0 − 14 −0.021

(0.023)
t0 − 13 −0.045

(0.033)
t0 − 12 −0.033

(0.037)
t0 − 11 −0.009

(0.040)
t0 − 10 −0.012

(0.040)
t0 − 9 −0.025

(0.045)
t0 − 8 −0.042

(0.050)
t0 − 7 −0.082

(0.052)
t0 − 6 −0.078

(0.058)
t0 − 5 −0.080

(0.070)
Period incumbent learns of t0 − 4 −0.111

increase in Pr(SW Entry) (0.073)
t0 − 3 −0.150∗

(0.079)
t0 − 2 −0.140∗

(0.081)
t0 − 1 −0.146

(0.090)
t0 −0.189∗

(0.097)
t0 + 1 −0.220∗∗

(0.097)
t0 + 2 −0.234∗∗

(0.100)
t0 + 3 to t0 + 12 −0.277∗∗

(0.103)
Southwest flying route

te −0.240∗∗

(0.106)
te + 1 to te + 2 −0.288∗∗

(0.112)
te + 3 to te + 12 −0.340∗∗

(0.139)
N 20,979

Notes. This table shows estimates from passenger-weighted average logged fares for our baseline sample,
but with an expanded event window (see text for details). All regressions include route-carrier and carrier-
quarter fixed effects. Standard errors are in parentheses and are clustered by route-carrier. See also Table II
notes for variable definitions. ∗Denotes significance at a 10% level. ∗∗Denotes significance at a 5% level.
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TABLE IV
RESULTS FOR “NEARBY” ROUTES

(1) (2)
ln(p) ln(q)

nearby airport nearby airport

Southwest in both airports (no flights) 0.016 0.097
t0 − 8 (0.013) (0.050)

Southwest in both airports (no flights) 0.038 −0.042
t0 − 7 (0.016) (0.055)

Southwest in both airports (no flights) 0.006 0.012
t0 − 6 (0.024) (0.080)

Southwest in both airports (no flights) 0.008 −0.018
t0 − 5 (0.028) (0.081)

Southwest in both airports (no flights) −0.007 0.042
t0 − 4 (0.027) (0.085)

Southwest in both airports (no flights) −0.002 0.025
t0 − 3 (0.029) (0.090)

Southwest in both airports (no flights) −0.015 0.037
t0 − 2 (0.037) (0.098)

Southwest in both airports (no flights) 0.008 −0.005
t0 − 1 (0.038) (0.112)

Southwest in both airports (no flights) −0.022 0.096
t0 (0.030) (0.122)

Southwest in both airports (no flights) −0.034 0.142
t0 + 1 (0.031) (0.133)

Southwest in both airports (no flights) −0.031 0.049
t0 + 2 (0.036) (0.157)

Southwest in both airports (no flights) −0.019 0.042
t0 + 3 to t0 + 12 (0.037) (0.174)

Southwest flying route 0.003 −0.047
te (0.035) (0.149)

Southwest flying route 0.000 0.026
te + 1 to te + 2 (0.039) (0.167)

Southwest flying route 0.010 −0.019
te + 3 to te + 12 (0.044) (0.197)

N 16,510 16,510

Notes. All regressions are weighted by passengers and include route-carrier and carrier-quarter fixed
effects. The table shows incumbents’ price and quantity responses on routes to neighboring airports to which
Southwest does not fly but that are in the same market as a Southwest airport. Standard errors are in
parentheses and are clustered by route-carrier. The dependent variables are route-carrier’s average logged
fares during the quarter in column (1) and its logged number of passengers in column (2). See also Table II
notes for variable definitions.

in magnitude and occasionally alternate signs. It is worth noting
that the major incumbents at the Southwest airport and at
the nearby airport may not be the same, so we are not strictly
comparing the actions of the same airlines across the two sets
of routes. In Chicago, for example, Continental and Northwest
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TABLE V
INCUMBENT RESPONSES IN CAPACITY: PASSENGERS VERSUS SEATS, FLIGHTS, AND

LOAD FACTORS

Dependent variable

(1) (2) (3) (4)
ln(q) ln(seats) ln(flights) ln(load factor)
T100 T100 T100 T100

Southwest in both airports −0.050 −0.055 −0.044 0.005
(no flights) t0 − 8 (0.171) (0.155) (0.159) (0.041)

Southwest in both airports −0.005 −0.004 0.010 −0.001
(no flights) t0 − 7 (0.107) (0.096) (0.097) (0.039)

Southwest in both airports −0.046 −0.064 −0.053 0.017
(no flights) t0 − 6 (0.191) (0.186) (0.184) (0.049)

Southwest in both airports −0.078 −0.066 −0.044 −0.012
(no flights) t0 − 5 (0.206) (0.168) (0.165) (0.057)

Southwest in both airports 0.116 0.046 0.075 0.071∗

(no flights) t0 − 4 (0.146) (0.129) (0.127) (0.041)
Southwest in both airports 0.093 0.030 0.054 0.062

(no flights) t0 − 3 (0.149) (0.131) (0.128) (0.043)
Southwest in both airports −0.026 −0.016 0.016 −0.010

(no flights) t0 − 2 (0.155) (0.137) (0.131) (0.045)
Southwest in both airports 0.157 0.081 0.110 0.076∗

(no flights) t0 − 1 (0.167) (0.155) (0.150) (0.040)
Southwest in both airports 0.213 0.100 0.129 0.112∗∗

(no flights) t0 (0.187) (0.170) (0.164) (0.047)
Southwest in both airports 0.219 0.128 0.157 0.090∗

(no flights) t0 + 1 (0.188) (0.164) (0.159) (0.053)
Southwest in both airports 0.195 0.084 0.118 0.111∗

(no flights) t0 + 2 (0.190) (0.166) (0.163) (0.057)
Southwest in both airports 0.190 0.051 0.063 0.140∗∗

(no flights) t0 + 3 to t0 + 12 (0.187) (0.174) (0.167) (0.053)
Southwest flying route 0.319 0.193 0.201 0.126∗∗

te (0.198) (0.177) (0.174) (0.058)
Southwest flying route 0.232 0.089 0.104 0.143∗∗

te + 1 to te + 2 (0.219) (0.195) (0.191) (0.065)
Southwest flying route 0.288 0.116 0.131 0.172∗∗

te + 3 to te + 12 (0.277) (0.256) (0.251) (0.071)
N 3,152 3,152 3,152 3,152

Notes. All regressions are weighted by passengers and include route-carrier and carrier-quarter fixed
effects. Standard errors are in parentheses and are clustered by route carrier. The dependent variable in
column (1) is the log number of passengers. The dependent variable in (2) is the log of the total number of
seats available on the route. In (3) it is the log number of flights actually flown. In (4) it is the share of the
seats flown that are filled with passengers. The specifications use the T-100 data, as explained in the text.
See also Table II notes for variable definitions. ∗Denotes significance at a 10% level. ∗∗Denotes significance
at a 5% level.
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TABLE VI
DETERRENCE VERSUS ACCOMMODATION: PRICE RESPONSE ON ROUTES WHERE

SOUTHWEST’S ENTRY DATE IS PREANNOUNCED

Dependent variable: ln(p)

(1) (2)
Not certain Preannounced

Southwest in both airports (no flights) −0.030 −0.003
t0 − 8 (0.024) (0.033)

Southwest in both airports (no flights) −0.071∗∗ 0.006
t0 − 7 (0.030) (0.036)

Southwest in both airports (no flights) −0.065∗ 0.019
t0 − 6 (0.035) (0.042)

Southwest in both airports (no flights) −0.079∗ −0.013
t0 − 5 (0.044) (0.036)

Southwest in both airports (no flights) −0.100∗ −0.036
t0 − 4 (0.049) (0.038)

Southwest in both airports (no flights) −0.142∗∗ −0.060
t0 − 3 (0.056) (0.041)

Southwest in both airports (no flights) −0.132∗∗ −0.024
t0 − 2 (0.056) (0.045)

Southwest in both airports (no flights) −0.135∗∗ −0.057
t0 − 1 (0.065) (0.055)

Southwest in both airports (no flights) −0.186∗∗

t0 (0.073)
Southwest in both airports (no flights) −0.215∗∗

t0 + 1 (0.073)
Southwest in both airports (no flights) −0.228∗∗

t0 + 2 (0.075)
Southwest in both airports (no flights) −0.277∗∗

t0 + 3 to t0 + 12 (0.079)
Southwest flying route −0.237∗∗ −0.200∗∗

te (0.082) (0.071)
Southwest flying route −0.288∗∗ −0.337∗∗

te + 1 to te + 2 (0.087) (0.082)
Southwest flying route −0.344∗∗ −0.389∗∗

te + 3 to te + 12 (0.113) (0.082)
N 19,414 6,423

Notes. The dependent variable in each column is the passenger-weighted average logged fares. Standard
errors are in parentheses and are clustered by route-carrier. The sample in column (1) is the same as the
baseline sample from Table II. The sample in column (2) includes all routes where Southwest begins flying
the route simultaneously with entering the second airport. In such circumstances, of course, t0 and te are the
same and there are no periods after t0 where Southwest is not yet flying the route, so those coefficients are
left out of the specification. ∗Denotes significance at a 10% level. ∗∗Denotes significance at a 5% level.

given the complementarity between current and past consumption in dynamic
demand functions, lowering prices today to stimulate current and future demand
will be less effective (and even possibly entirely ineffective) if the firm cannot
commit to keeping prices low in the future: consumers rationally infer that building
a current consumption stock today might allow firms to extract more surplus
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Goolsbee & Syverson, Implementation

Notice how simple the paper is.

Notice how it relates to theory

Notice how important the clarity of thinking embodied in the writing
is.

Notice how clear (and clean) the identification is. Do you agree?
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Goldberg, Dealer Price Discrimination in New Car
Purchases

Pinelopi Goldberg, Dealer Price Discrimination in New Car Purchases:
Evidence fro the Consumer Expenditure Survey, JPE 1996

What is price discrimination?
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Goldberg, Dealer Price Discrimination in New Car
Purchases

Here’s some context for this paper (Ayres and Siegelman is in AER in
1995):
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Goldberg, Dealer Price Discrimination in New Car
Purchases

Here’s Penny’s thoughts on that...

What kind of price discrimination does she have in mind?
John Asker Econ 170 Industrial Organization November 27, 2017 19 / 42



Goldberg, Dealer Price Discrimination in New Car
Purchases

How would you empirically work out if Penny is right?
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Goldberg, Dealer Price Discrimination in New Car
Purchases

Logic of the paper

Be very careful and self critical about data and measurement issues

Establish that the difference in discounts does not appear in OLS - so
some interaction of demand and supply

Think through all the reasons why might get this - i.e. sources of
endogeniety - and try to isolate
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Goldberg, Data
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Goldberg, Data
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Goldberg, Data
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Goldberg, Measurement of discount
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Goldberg, OLS
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Goldberg, Bargaining and Price Discrimination?

- t-stats are in parentheses
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Goldberg, Wrap up

Notice the tight link to simple theory

Could you do this with just OLS?

If you read it, note how carefully it works through all the possible
issues.
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Jin & Leslie, The Effect of Information on Product Quality

Ginger Jin and Phillip Leslie, The Effect of Information on Product
Quality: Evidence from Restaurant Hygiene Grade Cards, QJE 2003
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Jin & Leslie, The Effect of Information on Product Quality

Ginger Jin and Phillip Leslie, The Effect of Information on Product
Quality: Evidence from Restaurant Hygiene Grade Cards, QJE 2003

Shut down restaurant if: score < 60 for two inspections or severe problem
(e.g. infestation)

John Asker Econ 170 Industrial Organization November 27, 2017 30 / 42



Jin & Leslie, The Effect of Information on Product Quality

Ginger Jin and Phillip Leslie, The Effect of Information on Product
Quality: Evidence from Restaurant Hygiene Grade Cards, QJE 2003

Research Question:

policy change that provides a context for evaluating the effects of
increased product information on firms’ product quality choices.
In contrast to prior empirical studies into these issues, we find
both statistically and economically significant increases in prod-
uct quality due to an increase in information to consumers.

In December 1997 the Los Angeles County government
passed an ordinance requiring restaurants to publicly display
grade cards resulting from Department of Health Services (DHS)
hygiene inspections. Restaurants had been subject to hygiene
inspections for many years prior to the change, but the new
regulation requires that the results of the inspections be revealed
to consumers via a standard-format grade card to be prominently
displayed in the window of each restaurant. To analyze the effects
of the increased information, we have constructed a panel data
set covering the period 1996 to 1998, with three key elements.
First, we observe the outcome of every restaurant health inspec-
tion in Los Angeles County. Second, based on confidential sales
tax data, we observe quarterly revenue for individual restaurants
in Los Angeles County. Third, for all of California we observe the
number of people admitted to hospitals with food-related and
nonfood-related digestive disorders, in each month and in each
three-digit zip code.

The central question of our study is: does an increase in the
provision of information to consumers about the quality of firms’
products cause firms to improve the quality of their products? We
first show that hygiene grade cards cause DHS inspection scores
to increase by about 5 percent. We then verify the role of economic
incentives to obtain higher scores when grade cards are issued.3

Prior to the grade cards, restaurant revenue is precisely insensi-
tive to changes in hygiene scores. With grade cards, obtaining an
A-grade causes revenue to be 5 percent higher than a B-grade, on
average. But inspection scores may increase because restaurants
make actual hygiene quality improvements, or because the grade
cards cause inspectors to grade more leniently. To address this
issue, we then show that grade cards cause a 20 percent decrease
in foodborne illness hospitalizations. Furthermore, we show that
this improvement in health outcomes is not fully explained by
consumers substituting from poor hygiene restaurants to good

3. With revenue data alone we are unable to infer the effect of the hygiene
grade cards on restaurant demand, which would require price and quantity to be
separately observed. However, showing a significant effect of the grade cards on
revenue is sufficient to imply that demand is also responsive.

410 QUARTERLY JOURNAL OF ECONOMICS

John Asker Econ 170 Industrial Organization November 27, 2017 31 / 42



Jin & Leslie, The Effect of Information on Product Quality

History and Institutions

About 20,000 resturants in LA County Avg Rev = $250k

13,500 survive matching between health records and tax records

Nov 16-18 1997 TV reports on unsanitary kitchens in LA resturants

Dec 16 1997 LA County vote for grade cards

Jan 16 1998 ordinace put in effect at county level

Restaurants in some incorporated cities did not have to display, all
others did

Need to be issued a grade card to be able to display: 80% of
restraunts given grade card by year end

Inspections are subjective and objective untill July 1 1997, only
objective thereafter

March 1998, addition (minor) criteria added to checklist for inspectors
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grade card policy induced a change in the grading behavior of
inspectors. Such a change would confound the use of inspection
scores as a universal measure of hygiene quality and is addressed
in Section VI.

Figure I shows the changing distribution of hygiene inspec-
tion scores over time, also indicating the timing of the two assess-
ment changes and the introduction of grade cards. Prior to July
1997 the distribution appears stable with a median around 75.
The assessment change in July 1997 results in an increase of
about ten points in the median and reduced dispersion. In No-
vember 1997 the distribution shifts down, presumably a response
by inspectors to the television news story. The introduction of the
grade cards is followed by two months of increasing scores before
the second assessment change which is also followed by continued
increases. By the end of 1998 the figure shows dramatically

FIGURE I
Quartiles of Hygiene Quality Distribution over Time

Quartiles are computed based on all inspections in a given month. The assess-
ment changes took place on July 1, 1997 and March 18, 1998. The grade cards
began introduction on January 16, 1998. Vertical lines for regime changes are
located immediately prior to a change in order to emphasize subsequent impacts
on the hygiene distribution.
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Jin & Leslie, The Effect of Information on Product Quality

Logic of Paper

Do hygiene grade cards affect scores?

Is this due to economic factors? Is there a revenue impact?

Is this driven by increased actual hygiene or something else (switching
of consumers, inspector behavior etc)
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Data: 1996-1998 panel of:

Outcome of every restaurant health inspection in LA County

Quarterly revenue data on restaurant in LA County, from county sales
tax records (Confidential)

Admissions into hospital for food-related and non-food related
digestive disorders, by month and 3-digit zip
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fects to control for time-invariant restaurant (and hence also city)
characteristics which preclude some sources of bias. If there is a
bias due to endogenous city ordinance adoption, it must be be-
cause time-varying city characteristics contained in the residual
are correlated with the timing of ordinance adoption. Two pieces
of evidence argue against this possibility. First, the finding in the
previous section that time-invariant characteristics of restau-
rants in each city are uncorrelated with the timing of city adop-
tion suggests any time-varying characteristics of restaurants may
also be uncorrelated. Second, a leading example of the sort of
correlation that could induce a bias would be if the rate of change
of hygiene quality in each city is correlated with the timing of city
ordinance adoption, which we find not to be the case.25

Table III reports the results from OLS estimation of equation
(1). All coefficients are highly significant, and there is no substan-
tial difference when observable restaurant characteristics or res-
taurant fixed effects are included, so we focus on the fixed-effects

25. Specifically, we regress the timing of city adoption on the average rate of
change of hygiene scores in each city prior to the CBS news story and find that the
estimated coefficient is insignificant ( p-value greater than 0.3).

TABLE III
THE EFFECTS OF GRADE CARDS AND DISCLOSURE REGULATION ON HYGIENE SCORES

Without fixed effects With fixed effects

Coefficient Std. error Coefficient Std. error

Mandatory disclosure 4.9432 1.1384*** 4.3958 1.4046***
Voluntary disclosure 4.0585 0.3199*** 3.2528 0.3550***

Inspection Criteria II 7.7192 0.9181*** 8.0886 0.9907***
Inspection Criteria III 9.9838 1.2233*** 10.4158 1.3542***

Observations 69,991
No. restaurants 13,544

R2 0.3574 0.5874

Regressions include city random effects (i.e., we cluster the standard errors by city with Huber-White
standard errors).

In the regression without fixed effects, while not reported, we also include the following restaurant
characteristics: food type, food style, seating capacity, liquor license dummy, DHS risk assessment, and city
dummies. Stars denote significance levels: 99 percent confidence level (***), 95 percent confidence level (**),
and 90 percent confidence level (*).

The voluntary disclosure dummy is for voluntary verifiable disclosure (i.e., grade cards are issued but
posting is discretionary). The excluded dummy is for voluntary nonverifiable disclosure (i.e., prior to the
introduction of grade cards).

Inspection Criteria II Dummy is for inspections carried out between July 1, 1997, and March 18, 1998.
See text for further details.

Inspection Criteria III Dummy is for inspections carried after March 1998. See text for further details.
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FEs are at restaurant level
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nomic incentives underlying the observed increases in hygiene
quality.

The effect of voluntary disclosure for A-grade restaurants is
estimated to be an increase in revenue of 3.3 percent. This is 2
percent less than the effect under mandatory disclosure, but it
does reveal an economic gain from disclosure for restaurants with
high quality hygiene. The net effects of voluntary disclosure for
B-grade and C-grade restaurants are insignificantly different
from the effect from an A-grade with voluntary disclosure, though
the point estimates indicate less of an increase than for an A-
grade. Why are the effects on revenue from voluntary disclosure
so much smaller in magnitude than the effects from mandatory
disclosure? The reason may be that the details of the regulatory
change were not well explained to the residents of Los Angeles
County. Media coverage at the time the grade cards were intro-
duced emphasized the mandatory disclosure requirement, with-

TABLE IV
EFFECTS OF GRADE CARDS AND DISCLOSURE REGULATION ON

ln(QUARTERLY RESTAURANT REVENUE)

Coefficient Std. error

Mandatory disclosure 0.0569 0.0153***
Voluntary disclosure 0.0326 0.0149**

B-grade !0.0074 0.0084
C-grade 0.0039 0.0074
D-grade !0.0023 0.0057

Mandatory " B-grade !0.0497 0.0151***
Mandatory " C-grade !0.0670 0.0304**
Mandatory " D-grade !0.0565 0.0437
Voluntary " B-grade !0.0029 0.0128
Voluntary " C-grade !0.0238 0.0216
Voluntary " D-grade !0.0758 0.0469

Missing grade !0.0001 0.0096
Observations 74,321

R2 0.9506

The regression also includes a restaurant fixed effects, a full set of quarterly dummies and city-level
random effects (i.e., we cluster the standard errors by city with Huber-White standard errors).

D-Grade is equivalent to any score below 70 (i.e., less than a C-grade). Missing Grade is for restaurants
that have opened but have not yet been inspected.

Excluded dummy is for voluntary disclosure without a standard format. Interactions with A-grade are
also excluded.

The sample size is slightly reduced because we discard (i) observations for the first and last quarter when
a restaurant is a new entrant or exitor, since we do not know the date of entry or exit; (ii) observations with
negative tax, and hence negative revenue (due to overpayment of tax in a prior quarter); and (iii) restaurants
with merged tax accounts (see text for a detailed explanation).

Stars denote significance levels: 99 percent confidence level (***), 95 percent confidence level (**), and 90
percent confidence level (*).
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chooses to give a score of 90. But it is not clear whether restau-
rants obtaining other scores, such as 91 or higher, are also being
given higher scores than they would have if there were no grade
cards. Since the grade cards do not distinguish a score of 90 from
a score of 91 or higher, it is not obvious that an inspector would
inflate the inspection score to 91 or higher, though we cannot rule
out this possibility. In any event, the spiking strongly suggests
that grade cards induce a change in the behavior of inspectors
that leads us to question whether higher scores are due to res-
taurants making actual hygiene improvements.

On a different note, another interesting feature of Figure II is
the remarkable similarity in the score distributions for manda-
tory and voluntary disclosure—particularly given the dramatic
changes in these distributions compared to when there are no
grade cards. The policy of mandatory posting of grade cards
seems to make little difference to a policy of issuing grade cards

FIGURE II
Distributions of Hygiene Scores under Different Disclosure Regimes

The figure is no different from a histogram (or an unsmoothed nonparametric
density). Units on the vertical axis are meaningless.
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percent of cases.48 There were no substantive differences in the
content of the two sources. In Table V we measure food-related
illnesses based on the definition by the medical researcher.49

Between 1995 and 1999 the number of hospital admissions
for food-related illnesses in Los Angeles County varied between
309 and 431 per year, as shown in Table V.50 In Los Angeles the
restaurant hygiene grade cards began to be implemented in Janu-
ary of 1998. In that year there was a 13.3 percent decrease in
hospital admissions for food-related digestive disorders in Los
Angeles, relative to the year before. Importantly, nonfood-related
admissions in Los Angeles increased by 2.9 percent over the same
period of time. In addition, if one looks at food-related digestive
disorders in the rest of California in 1998, there was a 3.2 percent
increase in hospitalizations from the prior year. Moreover, the
percent reduction in food-related admissions in Los Angeles in

48. The medical researcher also identified the conditions that are food-re-
lated in over 50 percent of cases, which we use for robustness checks. The
categorization of illnesses is available on request from us.

49. The table changes very little if we define food-related illnesses based on
the 50 percent criterion.

50. Los Angeles County contains roughly 3.5 percent of the total United
States population, suggesting that there may be around 9000 hospitalizations per
year for food-related illnesses in the United States.

TABLE V
NUMBER OF HOSPITAL ADMISSIONS IN CALIFORNIA FOR DIGESTIVE DISORDERS

Year

Los Angeles County
California, except

Los Angeles County

Food-related Nonfood-related Food-related Nonfood-related

Number
%

Change Number
%

Change Number
%

Change Number
%

Change

1995 401 54,412 607 128,949
1996 431 7.5% 56,692 4.2% 675 11.2% 131,623 2.1%
1997 405 !6.0% 59,585 5.1% 634 !6.1% 139,645 6.1%
1998 351 !13.3% 61,305 2.9% 654 3.2% 145,261 4.0%
1999 309 !12.0% 60,915 !0.6% 601 !8.1% 148,338 2.1%

Data come from the Office of Statewide Health Planning and Development in California. We use version
A of the data (i.e., for each patient we observe the month of admission and three-digit zip code).

Digestive disorders are defined as any admission for which the major diagnostic category is 6 (MDC 6).
We include only admissions where the patient is admitted from home as part of an unscheduled visit.

An admission for a digestive disorder is counted as food-related if the principal diagnosis (using
ICD-9-CM codes) is an illness that is transmitted via food in over 90 percent of occurrences. See text for
further details.
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hospitalizations.55 The policy of voluntary posting of grade cards
is estimated to cause a 13 percent decrease in foodborne illness
hospitalizations.56 Overall, these estimates reinforce the inter-
pretation that there was not a coincidental reduction in digestive
disorders in Los Angeles County in 1998, that had nothing to do
with the introduction of the restaurant grade cards. If this were
so, we would expect to find negative coefficients on the nonfood-
related effects of mandatory and voluntary disclosure.

The above analysis of hospitalizations indicates that the res-
taurant grade cards cause a decrease in the number of hospital-
izations for foodborne illnesses. Moreover, this effect appears
quite large in magnitude—perhaps as large as a 20 percent de-
crease in admissions. This suggests that restaurants did make
actual hygiene improvements, but it is not the only interpreta-
tion. Our revenue analysis indicates that prior to the grade cards,
consumers are insensitive to changes in restaurant hygiene, pre-
sumably because they observe very little about it. With grade
cards, however, consumers become quite sensitive to restaurant
hygiene. Most likely, there is a shift in demand away from poor
hygiene restaurants toward good hygiene restaurants, which

55. The net effect is the sum of the coefficients on Mandatory Disclosure
(.0271) and Food-Related times Mandatory Disclosure (!0.2243).

56. If we use the broader definition for food-related illness (i.e., that at least
50 percent of occurrences are due to food) and reestimate equation (3), the effects
of both mandatory and voluntary disclosure on food-related hospitalizations are
very similar.

TABLE VI
THE EFFECTS OF GRADE CARDS ON ln (NO. HOSPITALIZATIONS

FOR DIGESTIVE DISORDERS)

Coefficient Std. error

Mandatory disclosure 0.0271 0.0246
Voluntary disclosure 0.0716 0.0238***

Food-related " mandatory disclosure !0.2243 0.0426***
Food-related " voluntary disclosure !0.2055 0.0350***

Observations 6,840
R2 0.9809

Covariates not shown include fixed effects for food-related illnesses in each three-digit zip code, fixed
effects for nonfood-related illnesses in each three-digit zip code, and year and month dummies. We also
include three-digit zip code illness-type random-effects (i.e., we cluster the standard errors by three-digit zip
code and illness-type with Huber-White standard errors).

Stars denote significance levels: 99 percent confidence level (***), 95 percent confidence level (**), and 90
percent confidence level (*).
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that the probability of getting sick from eating at home is the
same as the probability of getting sick from eating at A-tile
restaurants.64 The point estimate for the coefficient on C-tile
revenue suggests that meals at these restaurants are the most
likely to cause an illness, and with 95 percent confidence we are
unable to reject the hypothesis that it is no different from eating
at home. The higher standard error on the C-tile revenue effect is
probably because we observe relatively few restaurants with a
C-grade at the end of 1998, which has the consequence that C-tile
revenue is noisier than A-tile or B-tile revenue. Nevertheless, the
ranking of the estimated !’s is striking given the high degree of
aggregation in the data, and suggests that the DHS hygiene
inspection scores are correlated with true restaurant hygiene.
Furthermore, these results are encouraging for our framework.

We are primarily interested in the estimates for the "
parameters which concern whether restaurants make hygiene
improvements because of the grade cards. The estimate for "2, the

64. The 95 percent confidence interval for the coefficient on A-tile revenue is
[#.07, .04]. This is narrow in comparison to the 95 percent confidence interval for
the coefficient on B-tile revenue, which is [.17, .41].

TABLE VII
THE EFFECTS OF GRADE CARDS ON THE NUMBER OF FOOD-RELATED

ILLNESS HOSPITALIZATIONS

Coefficient Std. error

A-tile revenue #0.0146 0.0264
B-tile revenue 0.2892 0.0615***
C-tile revenue 1.1288 0.4367**

Total revenue $ grade cards 0.0156 0.0140
Population $ grade cards #3.8327 1.0045***

Q1 $ population 5.9537 1.0871***
Q2 $ population 9.1979 0.7719***
Q3 $ population 11.2465 1.3932***
Q4 $ population 8.4846 1.1998***

Observations 191
R2 0.9156

The regression also includes three-digit zip code random effects (i.e., we cluster the standard errors by
three-digit zip code with Huber-White standard errors).

Revenue variables are in units of 106. Also, revenue is deflated using the BLS consumer price index for
all urban consumers.

See text for a complete description of all variables.
Stars denote significance levels: 99 percent confidence level (***), 95 percent confidence level (**), and 90

percent confidence level (*).
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How do you think they came up with this idea?
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