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We investigate the e¡ect of Internet car referral services on dealer
pricing of automobiles in California. Customers of an online service
pay on average 2% less for their car ($450 for the average car). 25% of
the savings come from purchasing at low-price dealerships a¤liated
with the online service. The remaining 75% stem from information
provision by the online service, bargaining by the service on behalf of
consumers, and cost e¤ciencies. A consumer receiving the mean online
price does better than 65% of o¥ine consumers, conditional on the
car being purchased.

i. introduction

The Internet is expanding rapidly into every market and many geographic
locations. While much attention focuses on so-called `new economy' busi-
nesses, an interesting aspect of the Internet revolution is the change being
forced on traditional industries. The resulting threat to intermediaries such
as traditional brokerage and music labels was not hard to predict. How-
ever, the impact of the Internet on some other industries was less clear. In
1995, for example, the popular press thought the Internet would not be a
good sales channel for cars. After all, went the argument, consumers
would always want to `kick the tires' before buying a car. While consumers
remain interested in physically inspecting a car, the Internet has
nonetheless become an important complement to the car-buying process.
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In 2000, for example, 54% of all new vehicle buyers used the Internet in
conjunction with buying a car (J.D. Power and Associates [2000b]).

This paper investigates web-based auto retailing to understand whether
the Internet has changed the product market behavior of established ¢rms.
In particular, we investigate how much and in what ways Internet car
referral services a¡ect dealer pricing of automobiles in California.

Internet car referral services are one of three types of sites related to
new car purchases; the other two types are informational sites and sites that
o¡er cars at posted prices. At the core of both informational and referral
sites is detailed information about individual cars, including current market
conditions and invoice pricing. The Internet has dramatically decreased
consumer's cost of obtaining car-related information. In addition to being
available at close to zero marginal cost, Internet information is of higher
quality (more timely, more detailed, customizable) than information avail-
able from o¥ine sources. While informational sites are only indirectly
involved in the car purchase, referral sites such as Autobytel.com,
Autoweb.com, and Carpoint.com establish contractual relations with
dealers and pass on consumers' purchase requests or `quali¢ed leads' to
contract dealers. Sites that o¡er cars at posted prices (although the actual
sale is still performed through an a¤liated dealership) are still in their
infancy.

In this paper, we capitalize on the fact that Internet purchase referral
services do not control the prices o¡ered by the dealer. This means that
prices that are o¡ered to consumers continue to be the choice variable of
dealers, whether a consumer walked into the showroom or was referred by
an Internet service. In addition, the referring Internet services do not
systematically learn transaction prices. To date it has not been possible,
except through self-reported surveys, to assess what impact Internet
referral services have on prices. The ¢rst question we answer in this paper
is whether consumers who use Internet purchase referral services to buy a
car pay less for an equivalent car than consumers who do not. Analyzing
purchase referral data from Autobytel.com in combination with trans-
action data from J.D. Power and Associates, the answer is yes. Con-
ditional on the car, consumers that submitted a purchase request pay on
average 2% less than an o¥ine customer. Of these savings, one quarter
(0.5%) stem from the fact that Autobytel.com steers consumers to low-
price dealerships. Conditioning on the dealership (in addition to con-
ditioning on the car), online consumers pay another 1.5% less than o¥ine
consumers. We also show evidence that suggests that we are seeing more
than just good bargainers choosing the web channel and paying the same
low prices they paid before the Internet.

Secondly, we examine the level of dealer gross margins from the vehicle
and from other products and services sold using the web. Dealer margins
on the sale of a vehicle through Autobytel.com are signi¢cantly lower than
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margins earned selling the vehicle the traditional way; prices are lower
and the costs of acquiring the vehicle from manufacturers are not.
Nonetheless, web-a¤liated dealers may be better o¡ working with
Autobytel.com. First, they may be able to adjust their business processes
to realize potentially lower cost of selling to Internet consumers and,
second, online sales are likely to be new business for the dealerships.

To our knowledge this is the ¢rst study of the e¡ect of Internet purchase
referral services on car pricing using transaction data. This paper contri-
butes to a small body of empirical literature analyzing the e¡ect of the
Internet on ¢rms' product market behavior (Brown and Goolsbee [2000],
Brynjolfsson and Smith [1999], Carlton and Chevalier [2000], Clay,
Krishnan, and Wol¡ [2000], Iyer and Pazgal [2000]). There are a number
of papers that analyze automobile pricing (Ayres and Siegelman [1995],
Berry, Levinsohn, and Pakes [1995], Goldberg [1995], Goldberg [1996],
Pashigian, Bowen, and Gould [1995], Verboven [1999]). Goldberg [1995]
and Berry, Levinsohn, and Pakes [1995] estimate structural models of
demand for automobiles. Pashigian, Bowen, and Gould [1995] investigates
within-season pricing patterns for automobiles, and Verboven [1999] tries
to determine whether pricing practices on base cars di¡er from those of
cars with options. Ayres and Siegelman [1995] and Goldberg [1996]
analyze race and gender discrimination by car dealers. Our paper is closest
to these in that we are explicitly interested in the di¡erential pricing
introduced by dealerships. However, in contrast to all previous studies,
our focus is on the Internet and how it a¡ects the level and distribution of
auto prices.

We proceed as follows: Section II describes Internet car retailing.
Section III describes the data. Section IV presents the results, and
Section V concludes the paper.

ii. internet car retailing

Informational sites do not have direct relationships with car dealers.
Perhaps the best known example of a for-pro¢t information site is
edmunds.com, providing rich editorial content similar to a car magazine
(reviews, long term tests, etc.) supplemented with information on exact
options and invoice pricing for new and used vehicles. Sources of revenues
are advertising, detailed reports on vehicles, and commissions from other
Internet sites such as people¢rst.com and geico.com.

Purchase referral sites were the ¢rst Internet companies to contract
directly with car dealers. They try to capitalize on the dissatisfaction of
consumers with the car buying process by shielding consumers to some
degree from direct interaction with dealers and `arming' them with in-
formation. In light of the regulatory constraints in all US states that give
dealers the exclusive right to sell cars to consumers, Autoweb.com,
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Autobytel.com, and Carpoint.com (to name some of the largest sites)
focus on referring consumers to car dealers with which they have con-
tracted. Autobytel.com, the ¢rst of these sites, has been in operation since
March of 1995. Referral sites o¡er consumers detailed information about
individual cars, including current market conditions and invoice pricing as
well as editorial content. This information is more timely, more detailed,
and much more comprehensive than the information that was available in
o¥ine publications. For example, on many of these sites consumers can
select two cars and compare their features side-by-side.

At any given point a consumer may submit a free purchase request in
which the consumer speci¢es which car she is interested in (including
options and color), within which time frame she intends to purchase, and
where she can be reached. While there are some small di¡erences between
referral sites, these purchase requests are generally e-mailed to a salesperson
within a dealership who is assigned to responding to Internet purchase
requests. Consumers are typically called back or e-mailed within 24^48
hours with a (supposedly) ¢xed price.1 They can buy the car, if they wish to
do so, without setting foot in the dealership until they pick up the car. The
referral service sends an e-mail to the customer a few days after the referral
asking whether she has been contacted by the dealer. Two weeks later
another survey is sent to consumers, inquiring whether a car has been
purchased and whether the consumer was satis¢ed with the dealership.

Referral sites send submitted referrals to dealers with whom they have
contracted. Out of the approximately 22,000 dealers in the US (as of
2000), Autobytel.com contracted with 5,000 dealerships.2 Dealers pay an
annual ¢xed fee based on the size of the dealership which is $1607/month
on average for Autobytel.com. The closing ratio (sales/referrals) is about
13% for Autobytel.com (though lower for some of the other referral
services). Dealers that are a¤liated with Autobytel.com, for example, sell
on average 8% of their vehicles through the service. This results in a mean
payment of $135 per sold vehicle to Autobytel.com.3

In exchange, dealers are assigned exclusive territories such that all
customers in a speci¢ed geographic area that submit a purchase referral
for a particular nameplate get referred to the same dealer. What this
implies is that dealers will draw consumers to their dealership that would
otherwise have purchased elsewhere. The potentially better vehicle match

1Note that the price o¡er from the dealer (by phone or email) is not a binding
commitment.

2 Autobytel.com interview. The Carpoint.com website reports they have 3,700 dealers under
contract, while the Autoweb.com website reports 5,000 contracting dealers in 2000. These self
reported numbers should be used with caution since each service has a di¡erent way of
counting a¤liated dealerships.

3 Youngme Moon [1999], `Autobytel.com,' HBS Case Study, and J.D. Power and
Associates [2000a].
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or lower price o¡ered by the Autobytel.com dealer compensates the con-
sumer for a potentially less convenient dealer location. If Autobytel.com
dealerships are larger (which implies a greater selection of cars) and lower
cost (and can thus can charge a lower price), then they will succeed in
changing the dealership choice of some of their referrals. This will result in
incremental sales for the dealerships and explains why dealerships are
willing to pay a referral fee to Autobytel.com.

The contract usually also speci¢es that the sales person who responds
to requests by the referral service does not sell to walk-in customers. This
`Internet sales consultant' is usually trained directly by the referral service.
In addition, dealerships are usually required to compensate this sales
person by units sold, not as a percentage of car gross margin. These rules
are intended to ensure that consumers receive a `no-haggle' price but are
not always adhered to by dealerships.4 Dealerships are encouraged to give
referral consumers the lowest ¢nal price they would normally give a
consumer on the sales £oor. Purchase referral sites cannot monitor dealer
performance directly. Instead they rely on customer satisfaction surveys
and on their estimates of `conversion rates,' i.e., how many referrals are
sent to the dealer per sale made. For dealerships, the average conversion
rate is about 8 leads from an Internet referral service to 1 sale. If con-
version rate numbers are low for a dealership, or many consumers
complain about the dealership, a referral site will terminate the contract
with the dealer. Autobytel.com, for example, terminated over 250 dealers
between 1995 and 1999.5

iii. data

Our data come from two sources. The ¢rst is a major online car referral
service, Autobytel.com.6 We have obtained the purchase requests sub-
mitted by consumers on Autobytel.com during 1999, yielding slightly
over 2 million observations. An observation consists of customer in-
formation, desired car, the date the request was made, the dealer to whom
Autobytel.com sent the referral, and the time frame within which the
consumer is interested in buying the vehicle.

4 In a J.D. Power and Associates [2000a] survey 43% of dealerships state that the quoted
price leaves room for additional discount, 41% state that the quoted price leaves no room for
additional discount, and 16% say that they prefer not to quote a price until the customer
comes in.

5 See Lehman Brothers, `Autobytel.com,' 5/12/1999 and J.D. Power and Associates
[2000a] for information about conversion rates and dealer turnover.

6 Autobytel.com had between 45 and 50% market share of online car shopping in 1999
(LA Times, 3/28/2000, `Mergers and Acquisitions Report,' Securities Data Publishing 6/12/
2000). According to J.D. Power and Associates [2000b], Autobytel.com is the most visited
purchase referral site. It is visited by 33% of consumers that researched online to shop for a
car, followed by Autoweb.com (18%), and Carpoint.com (17%).
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The second dataset we employ comes from J.D. Power and Associates
(JDPA). JDPA collects transaction data from a sample of dealers in the
major metropolitan areas in the US. We have data from California
dealerships, containing every new car transaction at a sample of 1,101
dealerships from January 1, 1999 to February 28, 2000. We take the extra
two months of JDPA data to allow for referrals in late 1999 that result
in a purchase in early 2000. Each observation in the JDPA data contains
customer information, the make, model and trim level of the car,
¢nancing, trade-in information, dealer-added extras, and the pro¢tability
of the car and the customer to the dealership.7

We consider a match between observations from Autobytel.com and
JDPA when the make and model and either the geocoded address or the
phone number associated with the referral and the purchase transaction
are the same. Each observation in the new dataset is a transaction from
the JDPA data, augmented with the information from the Autobytel.com
data if there was a match. Hence, customers who get an Autobytel.com
referral but subsequently do not purchase will not be in the combined
dataset. We are not interested in these customers as there is no observable
transaction. If the customer purchases a car, but not from a dealership in
the JDPA sample, she will not be in our dataset either. Finally, there are
online referral services other than Autobytel.com. The customers in the
combined dataset who are not identi¢ed as using Autobytel.com may have
used one of their competitors. This strengthens our test since we will be
comparing a group that used Autobytel.com to a group that may include
users of competing services.

The combined dataset contains 324,936 vehicle purchases between
January 1, 1999, and February 28, 2000. There are 9,545 customers in this
dataset who submitted a purchase request in 1999 through Autobytel.com
(2.94% of all transactions). The new variables created after the match
between datasets are (1) an indicator for Autobytel.com customer (ABT )
indicating that the customer who purchased the car submitted a purchase
request using Autobytel.com (irrespective of whether this purchase request
went to the dealer that sold the car), (2) an indicator for Autobytel.com
franchise dealer (ABT Franchise) indicating that the dealer who sold the
car is an Autobytel.com a¤liated dealer, i.e., is under contract with
Autobytel.com and receives purchase requests, (3) an indicator for same
dealer (SameDealer) marking cases when the dealer that sold the car is the
same dealer to whom the purchase request was submitted (given that
ABT � 1).

7 The dealer can sell the customer extras like service contracts and life insurance that make
car and customer pro¢ts di¡erent.
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III(i). Car De¢nition and Selection

Since consumers who use Autobytel.com may prefer di¡erent cars than
those who do not, it is very important to control for the exact car that was
purchased. We de¢ne a `car' as every combination of make and model
(e.g., Honda Accord, Toyota Camry), body type (e.g., convertible, coupë,
hatchback, sport utility), doors (e.g., 2 door, 4 door, 4D Ext Cab), trim
level (for Honda Accord, e.g., DX, EX, LX etc.), drive train type (e.g.,
2WD, 4WD), transmission type (automatic, manual), cylinders (e.g., 4 cyl,
6 cyl), displacement (e.g., 3.0 liters, 3.3 liters), and model year (e.g., 1999,
2000).8 This results in many di¡erent `cars,' some of which comprise very
few observations. We drop cars for which there are fewer than 500
observations, unless that car has more than 1.5% share of its segment (as
de¢ned by JDPA). In addition, because there are so few units sold, we
drop the `Large' segment. This reduces the sample size by 42% to 186,965.
The dataset now contains 204 di¡erent `cars' sold through 779 dealers.

III(ii). Dependent Variables

There are many di¡erent kinds of vehicle `prices' in the data. We de¢ne
Price as the price that the customer pays for the vehicle, factory installed
accessories and options, and dealer-installed accessories contracted for at
the time of sale, subject to two adjustments. First, we subtract the
ManufacturerRebate given directly to the consumer, if any, since this is
simply cash that reduces the price of the car to the customer. Secondly, we
subtract what is known as the TradeInOverAllowance. This is the
di¡erence between the trade-in price paid by the dealer to the consumer
and the estimated wholesale value of the trade-in vehicle (as booked by the
dealer). We adjust for this amount to account for the fact that dealers

Car segment Obs. % Examples Final Obs.

Compact 52512 14.6 Honda Civic, Toyota Corolla 33120
Large 839 0.2 Ford Crown Victoria, Chevrolet Impala 0
Luxury 40203 11.2 BMW 323i, Lexus GS400, Volvo S80 16204
Midsize 72726 20.2 Honda Accord, Toyota Camry, Oldsmobile Cutlass 43465
Pickup 61458 17.1 Ford F150, GMC Sierra 1500, Toyota Tundra 25803
SUV 78172 21.7 Jeep Cherokee, Ford Explorer, Lexus RX300 42868
Sporty 21965 6.1 BMW Z3, Honda Prelude, Mitsubishi Eclipse 8176
Van 32380 9.0 Dodge Caravan, Ford Club Wagon, Ford Windstar 17329

8 46.5% of the cars in the full dataset have a transmission coded as `N/A' rather than
automatic or manual. Most cars have observations in all three groups or in just automatic
and N/A. We treat the N/A group as another type of transmission, since it is likely to be
composed of both automatic and standard shift cars, but we cannot tell in what mix.
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may o¡er consumers, for example, a low price for the new car because they
are making a pro¢t from the trade-in.9 Table III(ii) shows an example
where consumers A and B are contracting with the dealer for a di¡erent
new car price but end up paying the same Price according to our
de¢nition.

All factory and dealer accessories that contribute to the resale value of
the car are contained in Price; so called `after market options (AMOs)'
such as rustproo¢ng or wax are not included, nor are service contracts and
other sources of income for the dealer.

The VehicleCost is the retailer's `net' cost for the vehicle and includes
the cost of accessories added by the factory and/or retailer and included in
the customer's contract that add to the vehicle's book value. The measure
takes into account holdback and includes transportation charges.10 We
do not have any information on the existence or extent of nonlinear,
volume-based discounts.

III(iii). Controls

To control for time variation in prices, we de¢ne a dummy EndOfMonth
that equals 1 if the car was sold within the last 5 days of the month.
Dealers who want to meet volume targets for the month often have sales
or other inducements to purchase near the end of the month. A dummy
variable Weekend speci¢es whether the car was purchased on a Saturday
or Sunday for the same reason. In addition, we introduce dummies for
each month in the 14-month sample period to control for other seasonal
e¡ects and in£ation.

We control for the number of months between when a car was sold
and its introduction. This proxies for how `hot' a car is and what the

Consumer A Consumer B

Contract price of new vehicle 21,000 19,000
Actual cash value of trade-in 9,000 9,000
Trade-in vehicle price 10,000 8,000

TradeInOverAllowance 1,000 ÿ1,000
Price 20,000 20,000

9 If online buyers have unobservably higher quality trade-ins than o¥ine buyers (which we
have no reason to think is true), our measure will systematically overstate the price paid by
online buyers.

10 `Holdback' is the trade's term for additional pro¢t to the dealer built in to the invoice
for the car, but not itemized as such on the invoice. If a dealer sells a car at his invoice price,
his pro¢t on the car will equal the holdback amount on the car.
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opportunity cost of not selling it is for the dealer. Judging by the distri-
bution of sales after car introductions we distinguish between sales in the
¢rst four months, months 5^13, and month 14 and later and assign a
dummy variable to each category.

Finally, we also control for the region in which the car was sold
according to the de¢nition of a region by JDPA as `Northern California'
or `Southern California.'

iv. results

We will ¢rst describe who uses Autobytel.com and how their behavior
di¡ers from others. Next we analyze whether use of Autobytel.com alters
the average price a consumer expects to pay for her car using hedonic
regressions. We end with a discussion of trade-ins, dealer gross margins,
and dealer costs.

IV(i). Unconditional di¡erences across customers and dealers

Table I contains descriptive statistics for the entire dataset. Three percent
of customers submitted a purchase request through Autobytel.com on
average. Twenty-eight percent of purchase requests resulted in a sale at the
referred dealer. Notice that this means that 72% of the consumers who
use Autobytel.com eventually buy elsewhere and, in principle, need never
have visited their referred dealership. Thirty-three percent of transactions
went through dealerships who are signed up with Autobytel.com. The
average car in the sample sold for $23,741 and earned the dealer almost
$1700 in gross margin. There is not enough di¡erence between Northern
and Southern California to report the data separately, except that
Southern Californians are more likely to purchase from their referred
dealer (32% vs. 26%).

Table I
Summary statistics (all segments)

Variable Obs Mean Std. Dev. Min Max

ABT 186965 0.032 0.18 0 1
ABTFranchise 186965 0.331 0.47 0 1
SameDealer 186965 0.009 0.10 0 1
Price* 186965 23.7 8.7 6.1 101.9
VehicleCost* 186965 22.3 7.9 7.4 93.6
VehiclePro¢t* 186965 1.7 1.4 ÿ4.9 13.4
TradeInOverAllowance* 53943 0.75 1.7 ÿ10.0 18.5
EndOfMonth 186965 0.21 0.41 0 1
Weekend 186965 0.32 0.47 0 1

*Reported in thousands of dollars
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We expect to see a di¡erence between customers who use Autobytel.com
and those who do not if Autobytel.com users have higher incomes or
education levels and therefore behave di¡erently and buy di¡erent kinds of
cars. Table II contains means and medians for a subset of variables
according to whether the customer used Autobytel.com or not (upper panel)
and according to whether the customer purchased at an Autobytel.com
franchise dealer or not (lower panel).

Median price is higher for the Autobytel.com customers ($1,017), as
we expected (since we are not conditioning on car type in any way). Mean
gross margins on the vehicle earned by the dealers are very similar between
the two groups; however, unconditional median gross margins are $171
higher for non-Autobytel.com customers. TradeInOverAllowance is lower
for the Autobytel.com group, which is something we will discuss in detail
later in the paper.

Table III contains demographics according to whether the customer used
Autobytel.com or not. These are census data from the block group where
the customer lives.11 Unfortunately, we do not have individual buyer demo-
graphics. Autobytel.com customers come from census block groups that
are more male, more professional, and higher educated. Average income
in these census blocks is $67,000 rather than $58,000 for the non-
Autobytel.com group. Census blocks with Autobytel.com customers also
have fewer farm workers and fewer African-American residents.

Table II
Transaction Summary Statistics by Autobytel.com use

Obs Mean Median
Std.
Dev. Obs Mean Median

Std.
Dev.

ABT � 0 ABT � 1

Price* 180989 23.7 22.5 8.8 5976 23.8 23.5 7.0
VehicleCost* 180989 22.3 21.2 7.9 5976 22.3 21.8 6.2
VehiclePro¢t* 180989 1.69 1.42 1.40 5976 1.63 1.25 1.37
TradeInOverAllowance* 52809 0.76 0 1.76 1134 0.21 0 1.18
EndOfMonth 180989 0.21 0 0.41 5976 0.23 0 0.42
Weekend 180989 0.32 0 0.47 5976 0.30 0 0.46

ABTFranchise � 0 ABTFranchise � 1

Price* 125071 23.2 22.1 8.1 61894 24.8 23.1 9.9
VehicleCost* 125071 21.8 20.8 7.3 61894 23.3 21.8 8.8
VehiclePro¢t* 125071 1.68 1.43 1.34 61894 1.71 1.40 1.52
TradeInOverAllowance* 37088 0.73 0 1.73 16855 0.79 0 1.79
EndOfMonth 125071 0.21 0 0.41 61894 0.22 0 0.41
Weekend 125071 0.32 0 0.47 61894 0.33 0 0.47

*Reported in thousands of dollars.

11 A block-group (approximately 700 people) is an aggregation of several census blocks. It
is smaller than a census tract (approximately 4,000 people).
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As we would expect from the fact that 143 out of 779 dealers in our
sample are a¤liated with Autobytel.com, the average minimum distance
between Autobytel.com franchise dealers of the same nameplate is 3.2
times larger than the average minimum distance between all dealers in our
sample (80.8 vs. 25.3 miles). Table IV shows how Autobytel.com franchise
dealers di¡er from non-Autobytel.com franchise dealers. Even looking at
our restricted sample they are much larger: on average they sell 767 sample
cars during our time period as compared to 360 for non-Autobytel.com
franchise dealers. ABTFranchise dealers sell about 3.6% of their cars
through Autobytel.com. Non-ABTFranchise dealers pick up some
Autobytel.com customers who switch dealers; their percentage is lower at
1.6%. ABTFranchise dealers accept slightly fewer trade-ins and turn
around their cars four days quicker than non-ABTFranchise dealers.

IV(ii). Conditional Prices

Table V presents the regression of the log of Price on an ABT indicator,
`car' dummies, month dummies, an indicator for southern California, and
indicators for whether the car was sold on a weekend or at the end of the

Table III
Demographics by Autobytel.com use

Obs Mean
Std.
Dev. Min Max Obs Mean

Std.
Dev. Min Max

ABT � 0 ABT � 1

%Professional 178162 16 9 0 100 5913 19 9 0 66
%Farmer 178162 2.6 5.8 0 100 5913 1.6 3.7 0 59
MedianHHIncome* 177469 58.3 25.6 10.5 150 5895 66.9 26.0 13.2 150
MedianAgeHeadHH 177469 45 7 13 70 5895 45 7 18 70
%CollegeGrad 177569 32 17 0 100 5899 39 17 0 95
%<HighSchool 177569 13 13 0 100 5899 9 9 0 87
%Black 177576 4.4 10 0 100 5899 3.2 6.4 0 99

*Reported in thousands of dollars.

Table IV
Dealer Summary Statistics by ABTFranchise

Obs Mean
Std.
Dev. Min Max Obs Mean

Std.
Dev. Min Max

ABTFranchise � 0 ABTFranchise � 1

DealerVolume 636 360 551 1 4,280 143 767 825 11 4,496
DealerSales* 636 8,075 12,400 12 105,000 143 18,700 20,700 194 149,000
Dealer%ABT 636 1.6 2.4 0 25 143 3.6 3.0 0 13.9
Dealer%TradeIn 569 33.7 15.9 1.5 100 143 26.4 10.0 3.9 51.3
Dealer%SameDealer 636 0 0 0 0 143 2.2 2.7 0 13.1

*Reported in thousands of dollars.
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month. The coe¤cient on the ABT indicator coe¤cient is ÿ0:015 and it
is signi¢cantly di¡erent from zero at below the 1% level. This means a
typical Autobytel.com consumer pays 1.5% less for his or her car, a
savings of $355 for the average car purchased by this group. In another
regression (not reported) we include ¢xed e¡ects for each dealer and the
ABT indicator. In this speci¢cation the coe¤cient on ABT drops to
negative 1.02%, which is a savings of $234 on the average Autobytel.com
car. Again, these are conservative estimates because the comparison group
contains both `street' and Internet sales.

The second column of Table V shows the coe¤cients from our main

Table V
OLS of ln(price), TradeInOverAllowance, and ln(VehicleCost)

on Reported Variables

(1) (2) (3) (4) (5)

log(Price) log(Price) TrOverAll. log(Price) log(Veh.Cost)

ABT ÿ0.015 ÿ0.015 ÿ345.72 ÿ0.014 ÿ0.001
(0.001)** (0.001)** (57.86)** (0.001)** (0.0008)*

ABTFranchise ÿ0.006 ÿ0.006 0.002
(0.003)* (0.003)* (0.002)

SameDealer 0.002 ÿ34.02 0.002
(0.003) (91.37) (0.003)

AnyTrade 0.008
(0.001)**

ABT*AnyTrade 0.0008
(0.0017)

EndOfMonth ÿ0.003 ÿ0.003 ÿ62.15 ÿ0.003
(0.0004)** (0.0004)** (18.81)** (0.0004)**

Weekend 0.002 0.002 ÿ77.32 0.002
(0.001)** (0.001)** (17.17)** (0.001)**

SouthernCal 0.0002 0.0005 dropped 0.0002 0.010
(0.003) (0.003) (0.003) (0.002)**

ModelMonth5-13 ÿ0.0006 ÿ0.0005 90.35 ÿ0.0004 ÿ0.0002
(0.001) (0.001) (24.64)** (0.001) (0.001)

ModelMonth14+ ÿ0.006 ÿ0.006 203.15 ÿ0.006 0.002
(0.002)** (0.002)** (36.46)** (0.002)** (0.002)

VehicleCost 0.00004 0.00004 0.00004
(1.4e-06)** (1.4e-06)** (1.4e-06)**

Constant 9.194 9.195 723.63 9.192 9.947
(0.031)** (0.031)** (40.35)** (0.031)** (0.002)**

Month Fixed E¡ects Y Y Y Y Y
Car Fixed E¡ects Y Y N Y Y
Dealer Fixed E¡ects N N Y N N
Observations 186965 186965 55832 186965 186965
R2 0.97 0.97 0.13 0.97 0.97

Robust standard errors in parentheses; * signi¢cant at 10%; ** signi¢cant at 5%.
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speci¢cation with ABT, ABTFranchise, and SameDealer included. Pur-
chasing a car from an Autobytel.com dealer saves the purchaser 0.59%
(signi¢cant at the 7% level) of the cost of the car, regardless of whether the
customer ever went online. Note, however, that the ABT coe¤cient is
unchanged. There are two explanations for these results. One is that
Autobytel.com chooses the lower-priced dealerships to partner with or,
alternatively, lower-cost dealerships gain more from partnering with
Autobytel.com. The second reason might be that dealerships interested in
the web often sign up with more than one referral service. Thus the lower-
than-average prices at these dealerships may represent sales to all online
customers. However, because Autobytel.com had a large market share in
1999, one would expect the ABTFranchise coe¤cient in a regression by
itself to be higher than when the ABT indicator is also included. However,
the coe¤cient only di¡ers by 0.0003, hardly any change at all. This favors
the selection explanations above. Hence we will include the savings from
being sent to an Autobytel.com dealer as part of the customer's total gain
from the service. The combined savings from the two e¡ects is $488 per
Autobytel.com customer. Since the average customer has a 33% likelihood
of shopping at an Autobytel.com dealer at random (weighted by sales
volume), the overall expected savings to an average customer is $355 plus
$93 (two-thirds of 0.0059 times average price), or $448.

SameDealer's coe¤cient is insigni¢cant, indicating consumers do not
systematically gain or lose by staying with the dealer referred to them by
Autobytel.com. This result is likely due to a mix of consumers who choose
to leave their referral: some ¢nd a better price elsewhere, others accept a
higher price from a better (e.g., more conveniently located) dealer.

We run our main speci¢cation on each segment of the data separately,
to see if the ABT coe¤cient is sensitive to the class of car being sold. The
results are reported in the appendix. There is considerable variation across
segment in the price discount for online consumers. Consumers who pur-
chase a pickup truck on the Internet pay 2.9% less than o¥ine consumers.
Both `sporty,' `compact,' and `midsize' customers pay about 2% less. In
contrast, the discount for luxury and van customers is below 1%, and the
SUV discount is below average also.12

Figure 1 represents the distribution of `bargaining outcomes' after we
control for the characteristics of the car and transaction in the regression.
We use the speci¢cation from Table column 2 (controls, ABT, ABT-
Franchise, and SameDealer indicator). The upper graph is a histogram of
the residuals after we add the coe¤cient estimates times the variables for

12 The anecdotal explanation for the `luxury' result is that due to the economic boom in
1999, demand was outstripping the supply of these cars so that no matter what channel a
customer used, the price was not discounted signi¢cantly. A similar story might hold for the
SUV segment also.
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ABT, ABTFranchise, and SameDealer and omit the residuals of customers
who used Autobytel.com. The lower graph shows the same measure only
for consumers who used Autobytel.com. The very small residuals represent
consumers who received large discounts, while the long right tail repre-
sents customers who paid more than others. The vertical line on the ¢gure
shows the mean of the lower distribution and indicates where the average
Autobytel.com customer appears in the `bargaining outcome' distribution.
The ¢gure shows that a consumer receiving the mean Autobytel.com price
does better than 64.6% of the customers who do not use the service. The
distribution of `bargaining outcomes' for Autobytel.com users is pictured
in the lower part of the ¢gure. It is clear that this distribution has a lower
mean and smaller variance than the other.
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Figure 1
Histogram of residuals from Table V column 2 for ABT� 0 and ABT � 1
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Our results may be driven by a strong selection e¡ect: using the Internet
does not change the price any consumer pays for a car, but good bar-
gainers are more likely to use the Internet. While a formal treatment of
selection with instrumental variables is a topic for future research, we try a
simple test to look for patterns consistent with selection. We divide the
Autobytel.com customers by quarter and estimate a separate ABT co-
e¤cient for each quarter of the sample.13 We assume that because market
growth has been so large, Autobytel.com customers at the beginning of
1999 were less representative of the general population than those at the
end of that year, and therefore any selection e¡ect should be falling over
time. Declining coe¤cients would provide evidence for a strong selection
e¡ect. Instead we ¢nd that the coe¤cients are nearly constant over time,
with a small increase in absolute value in the last quarter of 1999. This is
not what we would expect if our results were driven purely by a selection
e¡ect.14

IV(iii). Trade-in Pricing, Dealer Gross Margins, and Financing

An interesting di¡erence between Autobytel.com customers and others
appears in the distribution of gross margins between the new vehicle and
the trade-in. Autobytel.com customers receive less for their trade-in,
although they end up better o¡ overall. As reported in column 3 of Table V,
dealers o¡er on average $346 less for an Autobytel.com customer's old
vehicle, conditional on the value of the vehicle (this speci¢cation does not
contain car dummies, but does contain dealer dummies). Therefore, the
average trade-in customer in our dataset sees an Autobytel.com contract
price that is about $800 less than non-Autobytel.com o¥ine prices, but
receives about $350 less for his or her trade-in, making the net savings
about $450. An interesting industry fact is that dealers pay on average
$770 above the `actual cash value' (wholesale price) of the trade-in. This
does not represent a loss to the dealer because average new car prices are
adjusted up to compensate, resulting in cross-subsidization from the new
car to the trade-in. (For example, Goldberg [1996] analyzes contract prices
and ¢nds that customers with trade-in vehicles pay on average $600 more
for their new car.) Since an online consumer is more likely to be comparing

13We exclude the last quarter of the sample because it has few observations.
14 In addition, we try including in our speci¢cation the distance between an Autobytel.com

consumer's home zip code and the zip code of the referred dealer. The idea is that consumers
who are further away require bigger price discounts to be induced to buy. If Autobytel.com
is bargaining on behalf of consumers, we should see this pattern. Instead the distance variable
has a small positive coe¤cient (not reported). This is likely due to the correlation of distance
with measures of market structure or geography; so while the results do not support
bargaining by Autobytel.com, it is di¤cult to interpret them. We plan to explore this
relationship in future work.
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prices before the trade-in is discussed, dealers may be unwilling to quote
a high price for the new car in order to be able to subsidize a trade-in
later.

It is also interesting to note that consumers who trade in their old
vehicles pay on average 0.77% more for their new vehicle than consumers
that have no trade-in (see the dummy AnyTrade in column 4 of Table V).
Recall that the dependent variable price above is adjusted for the
TradeInOverAllowance. The interaction coe¤cient in the table shows that
the price premium that Autobytel.com customers pay when they trade in
their old car is no more or less than the premium paid by others whose
transactions include trade-ins. It appears that a small overall price premium
is charged to both online and o¥ine consumers who take advantage of the
convenience of trading in their old car to the dealer.

Column 5 of Table V shows that the cost of acquiring the vehicle is
only marginally lower ($33) for Autobytel.com customers and non-
Autobytel.com customers. In addition, Autobytel.com franchises face the
same cost of vehicles than non-Autobytel.com franchises. If Autobytel.com
sales are lower cost than conventional sales, this must be due to lower
overhead costs such as salespeople's salaries and real estate rents.

What do these estimates say about dealership pro¢tability? It depends
crucially on both how many of the Autobytel.com sales are incremental
and the dealership's costs of selling over the Internet. If a dealer can use
the low prices he o¡ers through Autobytel.com to capture share from
other dealers, the lower margins on those cars are simply additional pro¢t,
not losses. In addition, it may be cheaper for a dealer to sell to Internet
consumers.15 The di¡erence between the average total cost of a traditional
sale in our data ($1,575) and the average cost for one e¤cient Autobytel
dealer we could get data from ($940) is over $600. Comparing this number
to our estimate of the expected price drop for Internet sales of between
$300 and $500 provides one potential reason for some dealers to sign up
with Autobytel.com: their margins may increase. However, a survey (J.D.
Power and Associates [2000a]) ¢nds that 51% of dealerships report that it
takes more man-hours to complete a sale with Internet customers from
an Internet referral service. The report states that this may be because the
`invoice up' style of negotiating is unfamiliar to many dealerships who
are used to `MSPR down' negotiations. The study also ¢nds that dealers
that have more experience with referral services are much more likely to

15However, our evidence is mixed. Autobytel.com provided us access to the accounting
data from one dealer in the midwest who breaks out his Internet sales separately. We
compared his costs (phone, computer, managerial time, o¤ce supplies, delivery charges, etc.)
to average dealer costs from the National Auto Dealers Association (NADA) and our
estimates. We use the pro¢t from NADA of $198 and the JDPA median gross margin of
$1,773 to infer average cost.

516 f. scott morton, f. zettelmeyer and j. silva-risso

ß Blackwell Publishers Ltd. 2001.



report that Internet customers are more enjoyable to work with (and
presumably more pro¢table) than traditional customers. This suggests that
dealerships need to adjust their business processes to realize potentially
lower cost of selling to Internet consumers.16 These calculations show that
referral services could be bene¢cial to a¤liated dealers, especially if they
gain incremental sales. Non-a¤liated dealerships are likely to be worse o¡
as a result of referral services.

v. concluding remarks

This paper investigates the e¡ect of the Internet referral service
Autobytel.com on retail auto prices and dealer pro¢ts. We show that this
Internet referral service has changed the product market behavior of
dealerships: they o¡er lower prices to consumers who arrive via the
Internet than to other consumers. We capitalize on the fact that Internet
purchase referral services do not control the prices o¡ered by the dealer.
This means that prices that are o¡ered to consumers continue to be the
choice variable of dealers, whether or not a consumer walked into the
showroom or was referred by an Internet service.17

We show that conditional on the dealer, consumers that submitted an
online purchase request pay about 1.5% ($355) less than other consumers.
Including the e¡ect of being sent to a low-price dealer chosen by
Autobytel.com, the di¡erence increases to 2% (or $448 for the average car
when accounting for the probability of randomly visiting a low-price
dealership). In the current paper we are unable to distinguish among
several potential causes of the lower prices: better consumer information,
bargaining by the referral service, and potentially lower costs of selling
online. All are likely to contribute to lower online prices. Our results imply
(and we show) that dealer gross margins on the sale of a vehicle to a
customer with an Internet purchase referral are signi¢cantly lower than
gross margins earned selling the vehicle the traditional way. Nonetheless,
web-a¤liated dealers may be better o¡ from working with Internet
purchase referral services. This is because dealerships may be able to
adjust their business processes to realize potentially lower cost of selling to
Internet consumers, and online sales are likely to be new business for the
a¤liated dealerships. The evidence we present here suggests that a strong
selection e¡ect (good bargainers use Autobytel.com) may not be driving
our ¢nding of an Autobytel.com discount. Future work will formally
distinguish between a causal role for Autobytel.com and a selection
e¡ect.

16 The dealership described above may have done just that.
17We expect dealer pricing to continue as long as manufacturers rely on dealers to estimate

demand and to bear the risk of selling their inventory.
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