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Endogenous and exogenous variables associated with an
item for sale by an affiliate may be displayed to a user of an
affiliate decision-making tool. In response to the user select-
ing one of the endogenous variables, the affiliate decision-
making tool may compute a number of introductions, a
number of leads, and a number of sales for each of a plurality
of possible values of the endogenous variable. The compu-
tation may be done utilizing a display position algorithm. A
visualization of effects of setting the endogenous variable at
different levels may be presented. The user may interact with
the display position algorithm to vary one or more of the
plurality of possible values of the endogenous variable such
that the affiliate is eligible or disqualified to be displayed by
an intermediary in response to a search for the item by a
visitor of a network site owned and operated by the inter-
mediary.
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SYSTEM, METHOD AND COMPUTER
PROGRAM FOR VARYING AFFILIATE
POSITION DISPLAYED BY INTERMEDIARY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of and claims a
benefit of priority under 35 U.S.C. § 120 of the filing date
of U.S. patent application Ser. No. 14/604,014, filed Jan. 23,
2015, entitled “SYSTEM, METHOD AND COMPUTER
PROGRAM FOR VARYING AFFILIATE POSITION DIS-
PLAYED BY INTERMEDIARY,” which is a continuation
of and claims a benefit of priority under 35 U.S.C. § 120 of
the filing date of U.S. patent application Ser. No. 13/891,
835, filed May 10, 2013, entitled “SYSTEM, METHOD
AND COMPUTER PROGRAM FOR VARYING AFFILI-
ATE POSITION DISPLAYED BY INTERMEDIARY,”
which claims a benefit of priority under 35 U.S.C. § 119(e)
from U.S. Provisional Application No. 61/646,075, filed
May 11, 2012, entitled “SYSTEM, METHOD AND COM-
PUTER PROGRAM FOR VARYING DISPLAY POSI-
TION IN AN ONLINE MARKET WITH KNOWN
DEMAND,” all of which are fully incorporated herein by
reference.

COPYRIGHT NOTICE

[0002] A portion of the disclosure of this patent document
contains material to which a claim for copyright is made.
The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent
disclosure, as it appears in the Patent and Trademark Office
patent file or records, but reserves all other copyright rights
whatsoever.

TECHNICAL FIELD

[0003] This disclosure relates generally to ecommerce and
online markets. More particularly, this disclosure relates to
an innovative methodology and system and computer pro-
gram implementing the methodology that enables an affiliate
of an intermediary ecommerce company to determine how
various factors may be modified in order to change the
position of the affiliate and/or an item associated therewith
being displayed to consumers in an online market hosted by
the intermediary ecommerce company.

BACKGROUND

[0004] Consumers are becoming savvier. This is espe-
cially true when access to the Internet is readily available
and research on a product or service can be easily accom-
plished online. Various sites on the Internet have made it
easy for consumers to search for products and services alike
before making a purchase. Depending upon the capabilities
of the network sites, consumers searching for certain prod-
ucts or services may be presented with various types of
information. For example, a consumer may search for a
product or service via a portal or search site. In response to
the consumer’s request, the search site may display a list of
hyperlinks corresponding to sellers that offer the requested
product or service. When the consumer clicks on a hyperlink
corresponding to one of the sellers, the consumer’s browser
is directed to the consumer-selected seller’s website. The
consumer-selected seller may have the requested product or
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service available for purchase through its website or at a
physical location near the consumer.

[0005] In this case, the search site can be seen as an
intermediary between the consumer and the consumer-
selected seller. However, the consumer-selected seller may
not be affiliated with the search site and, unlike advertisers
that pay the search site to display ads, directing the con-
sumer to the consumer-selected seller may not yield finan-
cial benefits to the search site. On the other hand, the
consumer-selected seller may have no control as to how it is
ranked on the list provided by the search site in response to
the consumer’s search query on a particular product or
service.

SUMMARY OF THE DISCLOSURE

[0006] With the increasing popularity of consumers doing
online searches for candidate sales outlets (also referred to
herein as vendors, sellers, dealers, etc.) before making
purchases, there is an increasing opportunity to yield certain
financial benefits for an intermediary ecommerce company
by directing its website visitors toward affiliated sales outlets
(which is interchangeably referred to herein as “affiliates™).
[0007] For example, a consumer may initiated a search for
a good or service at a network site owned and operated by
an intermediary ecommerce company. When an eligible
outlet is competing against others to sell the good or service
to the consumer, it is desirable that an affiliate’s outlet be
included in the search result provided by the intermediary
ecommerce company to the consumer and the online pre-
sentation thereof. It is further desirable that not only an
affiliate’s outlet be included in the online presentation, but
also be placed at a favorable position displayed to the
consumer. One reason is that, if chosen for inclusion, the
order in which the eligible outlets are presented (display
position) often is positively correlated to the probability of
sale. In some presentations, the outlet at the top of the
display (in the first position) may have a higher probability
of actually selling the good or service than other outlets
displayed.

[0008] This disclosure describes a methodology and a
useful decision-making tool implementing same that enable
a business customer or affiliate of an intermediary such as an
intermediate ecommerce company to determine how various
business decisions and performance (i.e., setting of item
prices, inventory management—including pricing and
accessibility of substitutes, relative velocity of recent sales,
customer satisfaction rates, etc.) may be modified in order to
be included in the display and/or to change their position
displayed to a consumer visiting an online market owned
and operated by the intermediary. Using various levers to
achieve a desired display position can allow an affiliate to
have more control over the amount of times and/or how he
is presented to a customer, thereby influencing gross margin
(the difference between the sales price and the cost of the
item).

[0009] In some embodiments, a system implementing a
methodology disclosed herein may include an affiliate deci-
sion-making tool executing on one or more server machines
owned and operated by an intermediary. The affiliate deci-
sion-making tool may be configured to, among others, cause
endogenous and exogenous variables to be displayed on a
client machine communicatively connected to the one or
more server machines. These endogenous and exogenous
variables may be associated with an item for sale by an
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affiliate owning and operating the client machine. As an
example, the item may represent a specific vehicle configu-
ration.

[0010] Inresponse to a user at the client machine selecting
one of the endogenous variables, the system may compute a
number of introductions, a number of leads, and a number of
sales for each of a plurality of possible values of the
endogenous variable. The system may cause a visualization
on the client machine to show effects of setting the first
endogenous variable at different levels of the number of
introductions, the number of leads, and the number of sales.
[0011] In some embodiments, the affiliate decision-mak-
ing tool may implement a display position algorithm con-
figured to compute an expected revenue for the intermediary
and a display position for the affiliate. The display position
algorithm may also compute an expected revenue for the
affiliate. The affiliate decision-making tool may allow the
user at the client machine to interact with the display
position algorithm to vary one or more of the plurality of
possible values of the endogenous variable such that the
affiliate is eligible or disqualified to be displayed by the
intermediary in response to a search for the item by a visitor
of a network site owned and operated by the intermediary.
[0012] In some embodiments, the display position algo-
rithm can be configured to compute, for the affiliate, an
adjustment to the endogenous variable such that a display
position for the affiliate is not more than a maximum number
of display positions set by the intermediary, thereby ensuring
that the affiliate is displayed by the intermediary in response
to a search for the item.

[0013] In some embodiments, the display position algo-
rithm can be configured to compute, for the affiliate, an
adjustment to the endogenous variable such that a display
position for the affiliate is at a specific position set by the
affiliate. The specific position can be within a maximum
number of display positions set by the intermediary for
responding to a search for the item.

[0014] In some embodiments, a computer program prod-
uct may include at least one non-transitory computer-read-
able medium storing instructions translatable by at least one
processor to implement a methodology disclosed herein.
Various implementations may be possible.

[0015] These, and other, aspects of the invention will be
better appreciated and understood when considered in con-
junction with the following description and the accompa-
nying drawings. The following description, while indicating
various embodiments of the invention and numerous specific
details thereof, is given by way of illustration and not of
limitation. Many substitutions, modifications, additions or
rearrangements may be made within the scope of the inven-
tion, and the invention includes all such substitutions, modi-
fications, additions or rearrangements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The drawings accompanying and forming part of
this specification are included to depict certain aspects of the
invention. A clearer impression of the invention, and of the
components and operation of systems provided with the
invention, will become more readily apparent by referring to
the exemplary, and therefore non-limiting, embodiments
illustrated in the drawings, wherein identical reference
numerals designate the same components. Note that the
features illustrated in the drawings are not necessarily drawn
to scale.
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[0017] FIG. 1 depicts of one embodiment of a topology
including a vehicle data system.

[0018] FIG. 2 depicts a diagrammatic representation of
one embodiment of a system implementing a methodology
disclosed herein.

[0019] FIG. 3 depicts a diagrammatic representation of an
example data flow according to one embodiment of a
method for varying an affiliate position displayed by an
intermediary.

[0020] FIG. 4 depicts a diagrammatic representation of an
example data flow according to one embodiment of a dealer
scoring algorithm.

[0021] FIG. 5 depicts a flow diagram illustrating one
embodiment of a method for ensuring an introduction uti-
lizing an affiliate decision-making tool.

[0022] FIG. 6 depicts a flow diagram illustrating one
embodiment of a method for varying display position to a
specific rank utilizing an affiliate decision-making tool.
[0023] FIG. 7A depicts example variables utilized in one
embodiment of a methodology disclosed herein.

[0024] FIG. 7B depicts possible values of an example
variable utilized in one embodiment of a methodology
disclosed herein.

[0025] FIG. 7C depicts a plot diagram illustrating effects
of'setting an example variable utilized in one embodiment of
a methodology disclosed herein.

[0026] FIG. 8 illustrates by example how price changes
may, according to one embodiment disclosed herein, affect
whether an affiliate is displayed and, if displayed, in what
position.

[0027] FIG. 9 depicts example aggregate prices informa-
tion of certain models and trims for an affiliate according to
one embodiment disclosed herein.

[0028] FIG. 10 depicts a plot diagram illustrating an
example relationship between predicted leads and item price
according to one embodiment disclosed herein.

[0029] FIG. 11 depicts an example interface showing a
portion of a vehicle data system implementing one embodi-
ment of a methodology disclosed herein.

[0030] FIG. 12 depicts an example interface showing a
portion of a vehicle data system implementing one embodi-
ment of a methodology disclosed herein.

DETAILED DESCRIPTION

[0031] The disclosure and various features and advanta-
geous details thereof are explained more fully with reference
to the exemplary, and therefore non-limiting, embodiments
illustrated in the accompanying drawings and detailed in the
following description. It should be understood, however,
that the detailed description and the specific examples, while
indicating the preferred embodiments, are given by way of
illustration only and not by way of limitation. Descriptions
of known programming techniques, computer software,
hardware, operating platforms and protocols may be omitted
s0 as not to unnecessarily obscure the disclosure in detail.
Various substitutions, modifications, additions and/or rear-
rangements within the spirit and/or scope of the underlying
inventive concept will become apparent to those skilled in
the art from this disclosure.

[0032] Before discussing embodiments of the invention, a
topology where embodiments disclosed herein can be imple-
mented is described with reference to FIG. 1. As one skilled
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in the art can appreciate, the exemplary architecture shown
and described herein with respect to FIG. 1 is meant to be
illustrative and not limiting.

[0033] FIG. 1 depicts one embodiment of a topology
which may be used to implement embodiments of the
systems and methods disclosed herein. Topology 100 com-
prises a set of entities including vehicle data system 120
(also referred to herein as the TrueCar system) which is
coupled through network 170 to computing devices 110
(e.g., computer systems, personal data assistants, kiosks,
dedicated terminals, mobile telephones, smart phones, etc.),
and one or more computing devices at inventory companies
140, original equipment manufacturers (OEM) 150, sales
data companies 160, financial institutions 182, external
information sources 184, departments of motor vehicles
(DMV) 180 and one or more associated point of sale
locations, in this embodiment, car dealers 130. Computing
devices 110 may be used by consumers while conducting a
search for consumer goods and/or services, such as auto-
mobiles. Network 170 may be or include, for example, a
wireless or wired communication network such as the Inter-
net or wide area network (WAN), publicly switched tele-
phone network (PTSN) or any other type of electronic or
non-electronic communication link such as mail, courier
services or the like.

[0034] Vehicle data system 120 may comprise one or more
computer systems with central processing units executing
instructions embodied on one or more computer-readable
media where the instructions are configured to perform at
least some of the functionality associated with embodiments
disclosed herein. These applications may include a vehicle
data application 190 comprising one or more applications
(instructions embodied on one or more non-transitory com-
puter-readable media) configured to implement an interface
module 192, data gathering module 194 and processing
module 196 utilized by the vehicle data system 120. Fur-
thermore, vehicle data system 120 may include data store
122 operable to store obtained data 124, data 126 determined
during operation, models 128 which may comprise a set of
dealer cost model or price ratio models, or any other type of
data associated with embodiments disclosed herein or deter-
mined during the implementation of those embodiments.

[0035] Vehicle data system 120 may provide a wide
degree of functionality, including utilizing one or more
interfaces 192 configured to, for example, receive and
respond to queries from users at computing devices 110;
interface with inventory companies 140, manufacturers 150,
sales data companies 160, financial institutions 182, DMVs
180 or dealers 130 to obtain data; or provide data obtained,
or determined, by vehicle data system 120 to any of inven-
tory companies 140, manufacturers 150, sales data compa-
nies 160, financial institutions 182, DMV 180, external data
sources 184 or dealers 130. It will be understood that the
particular interface 192 utilized in a given context may
depend on the functionality being implemented by vehicle
data system 120, the type of network 170 utilized to com-
municate with any particular entity, the type of data to be
obtained or presented, the time interval at which data is
obtained from the entities, the types of systems utilized at
the various entities, etc. Thus, these interfaces may include,
for example, web pages, web services, a data entry or
database application to which data can be entered or other-
wise accessed by an operator, or almost any other type of
interface which it is desired to utilize in a particular context.
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[0036] In general, then, using these interfaces 192 vehicle
data system 120 may obtain data from a variety of sources,
including one or more of inventory companies 140, manu-
facturers 150, sales data companies 160, financial institu-
tions 182, DMV 180, external data sources 184 or dealers
130 and store such data in data store 122. This data may be
then grouped, analyzed or otherwise processed by vehicle
data system 120 to determine desired data 126 or models 128
which are also stored in data store 122.

[0037] A user at computing device 110 may access the
vehicle data system 120 through the provided interfaces 192
and specify certain parameters, such as a desired vehicle
configuration or incentive data the user wishes to apply, if
any. The vehicle data system 120 can select a particular set
of data in the data store 122 based on the user specified
parameters, process the set of data using processing module
196 and models 128, generate interfaces using interface
module 192 using the selected data set on the computing
devices 110 and data determined from the processing, and
present these interfaces to the user at the user’s computing
device 110. Interfaces 192 may visually present the selected
data set to the user in a highly intuitive and useful manner.

[0038] A visual interface may present at least a portion of
the selected data set as a price curve, bar chart, histogram,
etc. that reflects quantifiable prices or price ranges (e.g.,
“average,” “good,” “great,” “overpriced,” etc.) relative to
reference pricing data points (e.g., invoice price, MSRP,
dealer cost, market average, internet average, etc.). For a
detailed discussion and examples of quantifiable prices and
price ranges, readers are directed to U.S. patent application
Ser. No. 12/556,076, filed Sep. 9, 2009, entitled “SYSTEM
AND METHOD FOR AGGREGATION, ANALYSIS, PRE-
SENTATION AND MONETIZATION OF PRICING DATA
FOR VEHICLES AND OTHER COMMODITIES,” and
U.S. patent application Ser. No. 12/556,109, filed Sep. 9,
2009, entitled “SYSTEM AND METHOD FOR CALCU-
LATING AND DISPLAYING PRICE DISTRIBUTIONS
BASED ON ANALYSIS OF TRANSACTIONS,” which are
fully incorporated herein by reference. Using these types of
visual presentations may enable a user to better understand
the pricing data related to a specific vehicle configuration.
Additionally, by presenting data corresponding to different
vehicle configurations in a substantially identical manner, a
user can easily make comparisons between pricing data
associated with different vehicle configurations. To further
aid the understanding for a user of the presented data, the
interface may also present data related to incentives which
were utilized to determine the presented data or how such
incentives were applied to determine presented data.

[0039] Turning to the various other entities in topology
100, dealer 130 may be a retail outlet for consumer goods
and/or services, such as vehicles manufactured by one or
more of OEMs 150. Dealers 130 may be affiliates of vehicle
data system 120. To track or otherwise manage sales,
finance, parts, service, inventory and back office adminis-
tration needs, dealers 130 may employ a dealer management
system (DMS) 132. Since many DMS 132 are Active Server
Pages (ASP) based, transaction data 134 may be obtained by
vehicle data system 120 directly from the DMS 132 with a
“key” (for example, an ID and Password with set permis-
sions within the DMS system 132) that enables data to be
retrieved from the DMS system 132. Many dealers 130 may
also have one or more websites which may be accessed by
vehicle data system 120 over network 170, where pricing
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data pertinent to the dealer 130 may be presented on those
websites, including any pre-determined, or upfront, pricing.
This price is typically the “no haggle” price (i.e., price with
no negotiation) and may be deemed a “fair” price by vehicle
data system 120.

[0040] Inventory companies 140 may be one or more
inventory polling companies, inventory management com-
panies or listing aggregators which may obtain and store
inventory data from one or more of dealers 130 (for
example, obtaining such data from DMS 132). Inventory
polling companies are typically commissioned by the dealer
to pull data from a DMS 132 and format the data for use on
websites and by other systems. Inventory management com-
panies manually upload inventory information (photos,
description, specifications) on behalf of the dealer. Listing
aggregators get their data by “scraping” or “spidering”
websites that display inventory content and receiving direct
feeds from listing websites.

[0041] DMVs 180 may collectively include any type of
government entity to which a user provides data related to a
vehicle. For example, when a user purchases a vehicle it
must be registered with the state (for example, DMV,
Secretary of State, etc.) for tax and titling purposes. This
data typically includes vehicle attributes (for example,
model year, make, model, mileage, etc.) and sales transac-
tion prices for tax purposes, but may not include any
personally-identifiable information (PII) about the buyer
[0042] Financial institution 182 may be any entity such as
a bank, savings and loan, credit union, etc. that provides any
type of financial services to a participant involved in the
purchase of a vehicle. For example, when a buyer purchases
a vehicle they may utilize a loan from a financial institution,
where the loan process usually requires two steps: applying
for the loan and contracting the loan. These two steps may
utilize vehicle and consumer information in order for the
financial institution to properly assess and understand the
risk profile of the loan. Typically, both the loan application
and loan agreement include proposed and actual sales prices
of the vehicle though the personally-identifiable information
about the buyer are not used by 122. Sales data companies
160 may include any entities that collect any type of vehicle
sales data. For example, syndicated sales data companies
aggregate new and used sales transaction data from DMS
132 systems of particular dealers 130. These companies may
have formal agreements with dealers 130 that enable them to
retrieve data from dealer 130 in order to syndicate the
collected data for the purposes of internal analysis or exter-
nal purchase of the data by other data companies, dealers,
and OEMs.

[0043] Manufacturers 150 can be those entities which
actually build the vehicles sold by dealers 130. To guide the
pricing of their vehicles, manufacturers 150 may provide an
Invoice price and a Manufacturer’s Suggested Retail Price
(MSRP) for both vehicles and options for those vehicles—to
be used as general guidelines for the dealer’s cost and price.
These fixed prices are set by the manufacturer and may vary
slightly by geographic region.

[0044] External information sources 184 may comprise
any number of other various source, online or otherwise,
which may provide other types of desired data, for example
data regarding vehicles, pricing, demographics, economic
conditions, markets, locale(s), etc.

[0045] It should be noted here that not all of the various
entities depicted in topology 100 are necessary, or even
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desired, in embodiments disclosed herein, and that certain of
the functionality described with respect to the entities
depicted in topology 100 may be combined into a single
entity or eliminated altogether. Additionally, in some
embodiments, other data sources not shown in topology 100
may be utilized. Topology 100 is therefore exemplary only
and should in no way be taken as imposing any limitations
on embodiments disclosed herein.

[0046] With the growth of internet commerce and the
increasing popularity of consumers performing online
searches for candidate dealerships before visiting the deal-
erships and perhaps making on-site purchases, there can be
increasing financial benefits for an intermediary ecommerce
company to direct consumers toward affiliated sales outlets.
As an example, an operator of vehicle data system 120 may
desire to direct users at computing devices 110 toward
dealers 130.

[0047] In this context, sales volume for an affiliate can be
influenced by:

[0048] a) online display of the affiliate by an interme-
diary; and

[0049] D) the display position in which the affiliate is
displayed by the intermediary.

[0050] With this understanding, turning now to FIG. 2
which depicts a diagrammatic representation of one embodi-
ment of system 200 implementing a methodology disclosed
herein. One embodiment of vehicle data system 120
described above can be an example of system 200. An
ecommerce intermediary 220 may host an online market
place or network site 270. Visitor 210 may visit network site
270 to search for candidate dealerships or outlets 230a . . .
230x for a particular vehicle configuration. Information such
as network traffic data associated with this visit and others
alike may be gathered and stored in database 222. Other
types of information may also be collected as described
above. In this example, system 200 includes decision-
making tool (also referred to herein as an affiliate decision-
making or ADM tool) 290 constructed to help affiliates of
intermediary 220 (in this example, outlets 230q . . . 230n)
achieve target sales volume levels by affecting the level and
quality of introductions to potential customers (defined in
one embodiment as the number of times a dealer is dis-
played). Embodiments of an ADM tool may implement the
following features:

[0051] 1. Adisplay position algorithm configured to deter-
mine, select, and rank affiliates for display—the mechan-
ics of the algorithm may vary as long as there exists a
“what-if” capability that allows a user of the ADM tool
such as a manager of an affiliate to explore, via a user
friendly graphical interface, how various decisions would
impact the resulting number of introductions.

[0052] 2. An ability for users—in the course of their
business operation—to modify some of inputs that are
used by the algorithm. The ADM tool can then present any
effects of each modification and the users can make an
informed decision and can change real inputs (price,
inventory, etc.) to mirror changes made using the ADM
tool (with respect to varying the number of introductions).

[0053] 3. The display position algorithm may be triggered
by an online search at a network site owned and operated
by an intermediary. To this end, computation of the
number of introductions for an affiliate may require a
known or estimated amount of demand for the good or
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service for which online searches will be conducted. The
ADM tool therefore has knowledge of or can estimate:

[0054] a. how many times the display position algo-
rithm will be run, and

[0055] b. how many times a user will select an affiliate
for display.
[0056] 4. Optionally, if the user of the ADM tool wishes to
convert ranked introductions into sales volume or gross
margin metrics, the ADM tool may provide the user:

[0057] a. the likelihood that an introduction will turn
into a sales lead (when a consumer engages an affiliate
based on the introduction) as a function of the display
rank;

[0058] b. the relationship between a sales lead and the
probability of sale; and

[0059] c. the gross margin realized by the affiliate (not
the e-commerce intermediary) associated with each
sale.

[0060] In some embodiments, the ADM tool can be used
by an affiliate to influence the amount and position of
displays of their retail outlet as a seller of the good or service
being requested by an online user. The ability to understand
and control the amount of known demand that will be
introduced to a seller can help optimize gross margin,
throttle or expand introductions to reflect inventory avail-
ability, build web presence, and generate opportunities to
make residual income from banner advertisements.

[0061] As illustrated in the example of FIG. 2, system 200
has several inter-related components. Specifically, display
position algorithm (DPA) 298 is configured to compute the
display order for eligible outlets that can result, given an
online search for a good or service at network site 270.
Interface 292 is configured with a visualization capability
that can translate the outcome of DPA 298 into usable
metrics, including introductions, sales, and gross margin.
Affiliate decision-making (ADM) tool 290 is configured to
allow an authorized user representing an eligible outlet to
interact, via interface 292, with DPA 298 to explore ways in
which they may vary the number and position of the displays
they will receive given a known amount of demand (as
determined based on network traffic data associated with a
particular vehicle configuration).

[0062] In some embodiments, the ADM tool may imple-
ment a so-called “pay-per-sale” (PPS) regime where an
affiliate selling the good or service pays an intermediary
e-commerce company that a) maintains and operates the
DPA that generates introductions and b) is paid a per-unit
revenue by the affiliate who was introduced by the interme-
diary if, and only if, a sale occurred as a result of the
introduction. In one embodiment, this distinction can be
important as the DPA can be based on an objective of
maximizing the revenue of the intermediary rather the
affiliate—though the two values are often highly positively
correlated. In other embodiments, the DPA could be easily
modified to be based on an affiliate-centric metric or could
be based on a ‘pay-per-lead’ regime where the outcome of
the introduction (sale or no sale) is irrelevant—that is, the
affiliate pays the intermediary company simply for the
display or the resulting lead (if it follows from the intro-
duction). However, the modifications to address these vari-
ants are minimal. Here, for the purpose of illustration, the
most complex case is presented.
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[0063] One embodiment of a methodology for varying an
affiliate position displayed by an intermediary will now be
described with reference to FIG. 3.

[0064] FIG. 3 depicts a diagrammatic representation of
example data flow 300 according to one embodiment of a
method for varying an affiliate position displayed by an
intermediary. Display position algorithm (DPA) 398 can be
an example embodiment of DPA 298 described above. In
this example, exogenous variables such as macro-economic
data, weather, time, etc. of which an affiliate has no control
are inputted into DPA 398 (step 302).

[0065] If revenue maximization is the goal of an interme-
diary owning and operating a network site where visitors can
search for retail outlets for items for sale, embodiments of a
DPA can be configured to compute an expected revenue for
the intermediary. At this point, it can be useful to first define
the expected revenue and then further explore each of its
components. The actual amount of revenue expected to be
paid to the intermediary is a function of:

P,,.: the expected probability that a customer located in
geographic unit z will purchase item t from outlet 1 if it is
displayed to them during an online search;

m, ;- the per-unit revenue paid by outlet i to the e-commerce
intermediary if an introduction results in a sale of item t by
outlet 1; and

K: the maximum number of retail outlets that the interme-
diary displays in response to the online search.

[0066] The expected revenue for the intermediary (the
revenue expected to be paid to the intermediary by outlet 1),
ER,, is then:

ER

[0067] At the time of the online search by a customer for
item t located in geographic unit z, an expected revenue,
ER,,.. is computed for all eligible affiliates (those with
whom the intermediary has an agreement to pay , , should
the introduction result in a sale) where i=1, . . ., I. After the
expected revenue values are calculated, they are sorted in
descending order and assigned a rank, O,(i), where r=1, . .
., 1. For example, the outlet i yielding the highest expected
revenue among the cohort of eligible affiliates is assigned a
rank of O,(i), the outlet with the next highest is expected
revenue is assigned a rank of O,(i), and so on until all
affiliates in the cohort have been assigned a rank. In the
event of a tie, any number of secondary sorting rules could
be applied such as alphabetical, closest affiliate to customer,
randomly, etc.

[0068] In one embodiment, a system owned and operated
by an intermediary may, in response to a consumer’s search
request for a retail item within a defined geographical area,
present to the consumer via the intermediary’s network site
a list of dealers of the retail item within the geographical
area, utilizing a proprietary display position algorithm. One
example model implementing an embodiment of a display
position algorithm, referred to as the Dealer Scoring Algo-
rithm (DSA), will now be described.

[0069] In this example DSA model, various types of data
may be utilized, including DSA log data, drive distance data,
and dealer inventory data. The DSA log data may indicate if
a lead for trim tin ZIP code z (also referred to as a “search
zip code”) generated through the intermediary’s network site
to any dealer, i, results in a sale. As a specific example,
cohorts with leads less than 15 days old can be excluded
since the leads take time to convert into sales. Such leads
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may be excluded to prevent underestimate the close rate of
dealers. Other temporal limitations may also be possible.
[0070] The drive distance and drive time of a search zip
code to a dealer location can be obtained from online
sources. Referring to FIG. 4, as a specific example, DSA
model 400 may implement first program 410 for decoding
dealer addresses 401 via API 412 to an online geocoding
service. Outputs from first program 410 may include latitude
and longitude information 420 for dealer addresses 401.
DSA model 400 may also implement second program 430
for determining driving distance and/or time 450 based on
various types of data, including latitude and longitude infor-
mation 420 for dealer addresses 401 and driving directions
obtained via API 432 to an online driving directions service
such as mapquest.com. In the case of missing values, the
drive distance and drive time value can be imputed based on
the average drive distance and great circle distance ratio for
similar nearby ZIP codes, based on zip code information
from database 440.

[0071] Dealers’ new car inventory information can be
obtained from data feeds provide by dealers themselves. As
described above, such dealers are considered affiliates of the
intermediary.

[0072] In addition to data types, various types of features
may be considered in the calculation of probability of
closing in the DSA model. Example features will now be
described.

[0073] Features Describing an Individual Vendor (X, ,)—
[0074] Common factors for these features may include
price, distance from the buyer, available inventory, services
and perks, vendor reputation, historical sales performance
and so on. In this example DSA model, distance can be one
of the most important factors influencing buyers’ decisions
for large products like vehicles. In some embodiments,
radial distance can be used. In some embodiments, drive
distance can be a better indicator of the true travel distance
as there may be certain areas with islands and lakes. Drive
time is also introduced into the DSA model because the same
drive distance in different locations might be associated with
a different drive time. For example, 60 miles might require
a 1 hour drive in a rural area but 2 hours or more in a big city.
In some embodiments, drive time is utilized because it can
be equalized to facilitate comparison across different loca-
tions.

[0075] Price can play a big role in sales in a competitive
market. The price offset relative to the invoice price of the
vehicle can be an important factor in the example DSA
model. To reduce the price variance of different vehicles, the
price offset as a percentage of invoice price can be used as
the main price variable in the example DSA model. Where
the worst price and best price do not differ substantially, an
additional variable that can measure the absolute difference
of price as a percentage of the worst price can be used to
adjust for the effect of price on probability of sale for those
cases. For dealers who do not provide an upfront price, the
maximum price allowed by the program max value can be
used for their price offset.

[0076] Dealers have certain characteristics that may cause
a car buyer to prefer them over others. Such characteristics
may include their car inventory, special services, historical
performance, and locations. Customers often complain that
they are not able to get the cars they want when they go to
the dealers. Surveys indicate that vehicle unavailability can
be a big cause of sale failure. It is reasonable to assume that
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a larger dealership is more likely to have the customer’s
preferred vehicle than a smaller dealership. To this end, the
example DSA model incorporates dealers’ overall new car
inventory as a variable to measure the overall dealership
size. Dealers with no inventory information can be assigned
an average value of inventory in the candidates’ dealer list
for each cohort. The comprehensiveness of the inventory can
be continually improved for affiliated dealers.

[0077] The example DSA model includes additional drive
distance and/or drive time derived variables to capture the
sale and distance relationship for certain special cases. For
example, it is possible that the drive time for the closest
dealer and furthest dealer does not differ substantially. In
those cases, weights on drive time can be adjusted to avoid
overestimate the effect of minimum drive time on sale.

[0078] In addition to the vehicle of choice, car buyers may
also consider the warranty, maintenance and other services
offered by a dealer during their decision process. A system
implementing the example DSA model may display dealers’
special services along with their upfront price and location
in search results. Such special services may be considered as
a potential factor that might influence the probability of
closing a sale. For example, a “perks” dummy variable may
be defined as 1 if a dealer provides any one of a plurality of
services such as limited warranty, money back guarantee,
free scheduled maintenance, quality inspection, delivery,
free car wash, and O otherwise.

[0079] In this example DSA model, probability of sale can
be highly correlated with the historical performance of a
dealer. Dealers with excellent sales people and/or good
reputations should have higher close rates than others. Such
factors can be measured by their historical close rates. As a
specific example, the DSA model can calculate the close rate
for each dealer based on their performance in the preceding
45 day window. In this case, a period of 45 days is chosen
as the width of the window because it is a medium length
time window that will provide a dealer’s historical perfor-
mance, but also can quickly reflect the changes of the overall
vehicle market due to factors such as gas price change or
new model release and so on. Equation (1) below provides
for the details of calculation of dealer close rate. Since, in
some embodiments, some dealers may only take leads from
zip codes that are located within 60 miles, the close rate in
this example is based on the sales and leads from within 60
miles of driving distance. When the close rate is missing due
to no sale or no leads in the past 45 days, the average close
rate for nearby dealers can be used. Those skilled in the art
will appreciate that the number of preceding days and the
driving distance described in this example and presented in
Equation (1) are meant to be illustrative and non-limiting
and that other values may be used.

(Count of sales in last 45 days) ~ Equation (1)

Dealer close rate =

(Count of leads in last 45 days)

[0080] To better predict the inventory status of a dealer-
ship and put more weight on dealers’ most recent perfor-
mance, a variable “defending champion” is included in the
example DSA model as another type of performance mea-
suring variable. The defending champion variable allows
those dealers with more recent sales be assigned a higher
weight. For instance, dealers will get more credit for a
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successful sale yesterday than for a sale from 30 days ago.
This also serves as a proxy for inventory in that the dealers
who have recently made a sale for a make will have a higher
chance of having similar cars in their inventory than dealers
who have not made a sale for a while.

[0081] In addition, dealer location can be very important
to sales when the customer is located on the border of two
states. Due to the different rules on vehicle regulation and
registration, people might tend to go to a dealer located in
the same state as where they live. A “Same State” dummy
variable is therefore included in the example DSA model to
indicate if the customer and dealer are located in the same
state.

[0082] Features of an Individual Vendor as Compared to
Other Vendors (X, s):

[0083] The absolute value of an individual vendor’s attri-
butes do not necessarily reflect its advantage or competi-
tiveness, but they do when compared relative to other
vendors’ attributes. Therefore, vendor features relative to
other competitors can be important factors in predicting the
probability of sale in the example DSA model.

[0084] In this example DSA model, most of the individual
dealer features such as drive time, price offset, historical
close rate, inventory and defending champing can be res-
caled among all the candidate dealers within each cohort.
For example, individual dealer’s historical dealer close rate
and new car inventory variables v, can be rescaled using
Equation (2) below:

(v; - m‘_jn v) Equation (2)
X =

(m_axv - m_inv)
i i

[0085] Drive time, defending champion and price can be
rescaled using Equation (3) below:

(v‘- — min v) Equation (3)
xi=1- B
(maxv - minv)

i i

[0086] The rescaled variables can have values between 0
and 1 such that the best dealer in each competitive cohort
gets a value of 1. For example, the dealer with the highest
historical close rate gets a rescaled close rate of 1 and the
dealer with lowest close rate gets a value of 0. Similarly, the
dealer with the minimum drive time gets a value of 1 and the
dealer with maximum drive time gets a value of 0. Coercing
these values onto the same scale allows for comparison of
dealers across competitive cohorts.

[0087] Features Describing an Individual Customer (Y ):
[0088] Demographic features of individual customers can
predict different interests in products and the likelihood of
buying from a particular dealer. These may include income,
family size, net worth, gender, their distance from the dealer,
etc. Demographic data can be obtained from public data
sources such as the U.S. census or online user databases for
different industries.

[0089] In the example DSA model, searched vehicle make
and customer local dealer density are included in predicting
the probability of buying for a particular cohort. A custom-
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er’s choice of vehicle make can potentially be an indicator
of that customer’s income, family size, etc. It is highly
possible that people purchasing luxury cars are less sensitive
to price and more sensitive to drive time. To this end, the
DSA model can be configured to put more weights on
distance when the customer indicates a high income zip code
to increase the probability of closing. It is also reasonable to
assume that price may be more important on sale for
customers located in big cities with high dealer density
while distance is more crucial for people in rural areas with
only a few dealerships available within 200 miles. A count
of'available dealers within a certain drive time radius may be
used as network density variables. In this example, a dummy
variable for each make may be included in the DSA model
selection process using SAS proc logistic, which is known
to those skilled in the art. As a specific example, three out of
35 makes (Mercedes-Benz, Mazda, Volkswagen) have sig-
nificant p-values for their dummy variables, indicating that
these three makes have different sales probability compared
to other makes. Testing on the make and dealer density
interaction indicates that the interaction between Mercedes-
Benz and dealer density remains significant. Although the
make and network features may not affect the dealer ranks
within each cohort (each cohort can have the same make and
density information for different candidate dealers), they
may affect the expected revenue for each dealer and the
expected revenue for the intermediary. Therefore, these
features are included in the example DSA model.

[0090] In the car buying industry, it can be observed that
certain dealers have outstanding performance in certain zip
code areas compared to their average performance across all
the zip codes. This may be due to some customer population
characteristics in certain zip codes. For example, a zip code
with high density of immigrants whose first language is not
English might go to a dealership with sales persons who can
speak their first language and/or have a dealer website with
their first language. Therefore, a variable measuring each
dealer’s performance in specific zip code is also included in
the example DSA model.

[0091] Features Describing Historical Interactions of a
Particular Customer and a Particular Vendor (Y, ):

[0092] In addition to individual customers’ features, their
historical buying preferences may also influence their pur-
chasing behavior. Examples of historical buying preferences
may include frequency and volume of transactions, the price
tier (low, medium high) in which their transactions fall,
vendor’s historical sales to that customer (a proxy for
loyalty), etc.

[0093] In the car buying example, it is possible that a
customer might go to the same dealer if they had purchased
a car from this dealer before. The customer loyalty effect
might even be bigger in some other industries which provide
services rather than actually products. This could be one of
the most important factors for predicting the probability of
buying for a particular customer from a certain dealer/
vendor/retailer/outlet.

[0094] Operationally, the DSA may use the estimated
model by feeding in the values of the independent variables,
computing the probabilities for each candidate dealer, and
present the dealers with the top probabilities of closing to
customer c. It may consider all dealers, (i=1, . . . K) selling
the same trim (t=1, . . ., T) to users in ZIP Code z (z=1, .
. ., ZL) located in the same locality L. (z€L if, in one
embodiment, the great circle or radial distance from the
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customer’s search ZIP code center to dealer location 250
miles). The DSA model may utilize a logistic regression
based on the combined data of inventory, DSA logs, drive
distance, and dealer perks, as illustrated in Equation (4)
below:

Equation (4)
PC:f(PS’Pb):ﬁ
1 +e \VYirs™ c,r,t)

where
6 6,5 | Bo

{Features of Individual Dealer, i}

+f, xthe make of trim t is Mercedes-Benz
+f,xMercedes-Benz make and density interaction
+f;xMazda make and density interaction
+f4xVolkswagen make and density interaction
+PBsxcount of dealers within 30 min drive
+fxcount of dealers within 1 hour drive
+f,xcount of dealers within 2 hours drive
+Pgxdealer’s perks

+fsxdealer’s rescaled price within each cohort
+f,oxdealer’s historical close rate

{Features Relative to Other Candidate Dealers, i,S}
+f,;xif dealer has the minimum drive time

+f, ,xif dealer has lowest price within each cohort
+f, sxdifference between the dealer’s price and maximum
price offset in percentage of invoice; and

where

6c,t,FOLO

{Features of Individual Customer, c}

+a; xthe household income of customer ¢

+a,xthe family size of customer ¢

+ayxcustomer ¢’s household size

+o,xcustomer ¢’s local dealer density

+asxif customer bought this type, or this make before
{Features Describing the Interaction of Customer ¢ and
Dealer i}

+agxdistance from customer c to dealer i

+a,xif customer ¢ bought from dealer i before
+ogxdealer 1’s rescaled number of sales in customer ¢’s ZIP
code

+agxif dealer i is within 10 miles of customer ¢

+a, xif dealer 1 is within 10-30 miles of customer ¢

+a;; xif dealer i is within 30-60 miles of customer ¢

+a, ,xif dealer 1 is within 60-100 miles of customer ¢

+0, ;xif dealer 1 is within 100-250 miles of customer ¢
+a 4xif dealer i is in the same state as customer ¢

+a, sxdifference between the dealer’s drive time and maxi-
mum drive time within each cohort

+, gxdealer’s rescaled drive time within each cohort

+a, ,xdealer’s rescaled price and rescaled drive time inter-
action

+£c,t,i

[0095] Although the dealer rank may not change if cus-
tomer features and customer historical preference variables
are excluded from the DSA, they are included in the
example DSA model described above because the overall
probability of closing may be different for different makes.
The probability of closing can be further applied to calculate

Mar. 5, 2020

each dealer’s expected revenue and that number can be
affected by the choice of make and customer local dealer
density.

[0096] Once the top three dealers are chosen, they are
presented to the customer in the order determined by the
expected revenue value.

[0097] Referring again to FIG. 3, once the ranks have been
assigned, the presentation decision can be made and any
affiliate for which the rank is less the maximum number set
by the intermediary may be displayed. If ER,, is the
expected value rank of outlet i for item tin geographic unit
z, then the display decisions are:

[0098] Display outlet i if r=x
[0099] Do not display outlet i if r>k
[0100] Among the k coutlets chosen for display, present

in order (top to bottom on the screen) according to rank,
so the outlet for which r=1 [indexed by O, (1)] is the first
outlet displayed, the outlet for which r=2 is displayed
below the first one, and so on until all of the outlets with
rank r=x have been displayed.
[0101] Before explaining how an affiliate may use the
ADM tool to identify opportunities for adjusting the prob-
ability of sale (and thereby the display decisions), the
mechanics of that component of the expected revenue is first
described. The per-unit revenue paid to the intermediary, m, ,,
is likely not controllable by the affiliate. However, the
display decisions (display/no display, and display order)
may be influenced by the probability of sale component,
P, ... of the expected revenue.
[0102] As an example, the probability of outlet i closing a
sale on item t to a customer from geographic unit z can be
based on a logistic regression equation of the form:

1

p..o=—
MR et

where

0, 07X N P oM X 1 P ot -
+YmXi,t,z,m+ﬁin,t,Z¢1+ﬁq+lYi,tz,q+l+ e +|3rYi,t>z,r

[0103] eachX,, , (k=1,...,m) reflects an exogenous
feature of outlet i with respect to product t for which
outlet i has no ability to change. For example, outlet i
may not have any ability to change the distance
between outlet i and the customer. “Distance” in this
case represents an exogenous variable.

[0104] eachY,, (q=1,...,r) reflects an endogenous
feature of outlet i with respect to product t for which
outlet i can change. For example, outlet i can change
the price on item t or its customer satisfaction rating.
“Price” and “customer satisfaction rating” in this case
represent endogenous variables.

[0105] Independent variables, X and Y, reflecting 1) indi-
vidual outlet features, 2) individual outlet features relative to
other outlets, 3) individual customer features and 4) cus-
tomer’s historical preference should be considered as poten-
tial factors based on empirical knowledge on their relation-
ship with closing a sale. Data transformation is performed
for variables with large variance or skewed distribution.
Missing values can be imputed based on appropriate esti-
mates such as using local average of historical data. For-
ward, backward and stepwise model selection procedures
can be used to select independent variables. Rescaled or
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additional derived variables can be defined in order to
reduce the variance of certain variables and increase the
robustness of coeflicient estimates. The final model coefti-
cients are chosen such that the resulting estimate probability
of sale is most consistent with the actual observed sales
actions given the vendors displayed historically.

[0106] In order to be displayed given a new search, an
outlet is expected revenue for the intermediary, ER, , =P, ,
2XT, ,, must be higher than that of outlet j indexed by O,(j)
such that r=n, .. As discussed above, m, , is unlikely to be
changed by outlet i. However, outlet i can affect the display
decision by modifying, for example, the probability of sale
component, P, _, of the expected revenue equation:

i,6,23

Pu=———
P T e P

where

[T A N P 7 L O CPURE L OV, CPYIPS S
+Ym)(i,t,z,m+ﬁin,t,zg+ﬁq+lYi,t,z,q+1+ B +I?)r)7i,t,z,r

[0107] When the revenue paid to the intermediary is
identical for all i=1, . . . I eligible affiliates, the ordered
ranking Or(i) of the expected revenues is identical to the
ordered rankings of 0,,.. Thus, changing the display posi-
tion and ranking can be enabled by varying the inputs to the
equation 0, ,.=X, , Y+y,,.B. As the vector of variables x are
exogenous, they may not be varied by the affiliate. By a
process of elimination, changes in display position can be
made by changing the values of the endogenous independent
variables contained in the vector y.

[0108] As shown in FIG. 3, in addition to the computed
expected revenue for the intermediary, DPA 398 may also
output the affiliate’s display position, number of leads, sales,
and revenues for the affiliate, etc. (step 304). If output levels
indicate certain target(s) is/are not met (step 306), the
affiliate can, utilizing an affiliate decision-making tool such
as one embodiment of ADM tool 290 described above,
determine the level(s) of endogenous variable(s) required to
meet the desired target(s) (step 308).

[0109] Suppose that one of the endogenous independent
variables, v, , can be isolated such thaty,, =y, +v,
The value of that variable may be changed by outlet i in
order to generate a new ranking (step 310). If the revenue
paid to the ecommerce intermediary company differs by
affiliate, the full value of the expected revenue is recalcu-
lated by DPA 398 as the values in the linear equation, 9, ,
is a computational 0, , , are varied. Again, component of the
probability of sale component, P, , which, in turn, is a
component of the expected revenue, ER, ,_, for the interme-
diary.

[0110] One embodiment of a method for ensuring an
introduction utilizing an affiliate decision-making tool will
now be described with reference to FIG. 5.

[0111] As described above, embodiments of an ADM tool
disclosed herein can allow a user to interact with a position
display algorithm (PDA) to vary the value of a selected
variable, v,, , to ensure that their outlet is chosen for
display. As an example, in one embodiment, method 500
may include determining an expected revenue for an inter-
mediary that is associated with outlet j in an ordered position

r=k:ER[O,(j)] determined by the PDA (step 502).

1,0,2°
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[0112] Method 500 may also include determining an
adjustment to an input variable for the PDA that outlet i must
make such that the expected revenue for the intermediary
that is associated with outlet i is the same as outlet j (step
504). In one embodiment, this step may include:

[0113] computing the target probability of sale, P, , ,Z(k),
that must result in order for outlet i to achieve the same
expected revenue (and rank) as outlet j who is dis-
played in the position k; where K:Pi,t,z(k):ER[Ok(j)]/ T

[0114] populating the computational component, 0,
®_ of the target probability of sale such that 0., ;(k)%(i,
LY +Y' 1 B=~PV(V,+9); and

[0115] solving an adjustment, 8, for a variable, v
where 6:6i,t,z(k)_xi,t,zv_y'i,t,zﬁ_vai,t,z'

[0116] The value of the input variable, v, ,, can then be
adjusted such that the display position for outlet i is ranked
higher than display position k for outlet j (step 506). In one
embodiment, this can be done by first adjusting the value of
the input variable, v, ,_, by an amount equal to (c:xd) where
a=-1 if B =0 and a=+1 if ,>0. This ensures that the final
ER value (for the intermediary) associated with outlet i is the
same as the ER associated with outlet j (and so the decision
by the intermediary to display is the same for both outlets).
The adjustment, d, can then be modified by a tiny amount,
e, until O, ;(h)<0,(1,0+&)<0,(j), where O,_;(h) corre-
sponds to outlet h with rank k-1 prior to the changes
induced by 8. This ensures outlet i a chance to be displayed
and introduced by the intermediary.

[0117] One embodiment of a method for varying display
position to any rank, s, will now be described with reference
to FIG. 6.

[0118] As discussed above, an affiliate may make deci-
sions to ensure that their outlet is displayed and receive an
introduction when a consumer searches for an item that the
outlet has for sale. Method 500 illustrates an example by
which an affiliate can not only ensure that their outlet be
displayed, but may also achieve a specific position in the
ordered display.

[0119] As an example, in one embodiment, method 600
may include determining an expected revenue for an inter-
mediary that is associated with outlet j in an ordered position
r=s: ER[O,(j)] determined by the PDA (step 602).

[0120] Method 600 may also include determining an
adjustment to an input variable for the PDA that outlet i must
make such that the expected revenue for the intermediary
that is associated with outlet i is the same as outlet j (step
604). In one embodiment, this step may include:

[0121] computing the target probability of sale, P, , ;(S),
that must result in order for outlet i to achieve the same
expected revenue (and rank) as outlet j who is dis-
played in the position s, where s: P, , Z(S):ER[OSG)]/J'EZ-J;

[0122] populating the computational component, 0, , .
©), of the target probability of sale such that 0, ;(S)%(i,
t’ZY+y'i,t,ZB_Bv(Vi,t,Z+6); and

[0123] solving an adjustment, d, for a variable, v
where 6:6i,t,Z(S)_Xi,t,ZY_y'i,t,ZB_vai,t,z'

[0124] The value of the input variable, v, ,_, can then be
adjusted such that outlet i is ranked at a specific display
position (step 606). In one embodiment, this can be done by
first adjusting the value of the input variable, v, ., by an
amount equal to (axd) where o=-1 if §,=0 and o=+1 if
[,>0. This ensures that the final ER value (for the interme-
diary) associated with outlet i is the same as the ER
associated with outlet j (and so the decision by the interme-
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diary to display is the same for both outlets). The adjust-
ment, §, can then be modified by a tiny amount, E. If the rank
before attempting to reposition outlet i is denoted O, (i) and:

[0125] If b<s then choose an adjustment value target so
that O,_,(h)<O,(1,0+¢)<0.(j), where O, ,(h) corre-
sponds to outlet h with rank s—1 prior to the changes
induced by 0.

[0126] If b>s then choose an adjustment value target so
that O, (j)>0,(1,8+e)>0,,,;(h) where O, (h) corre-
sponds to outlet h with rank s+1 prior to the changes
induced by 0.

[0127] By analyzing historical data, one can determine the
percentage of introductions that convert in a lead A, . If
n,,.(r) represents the number of historical introductions by
in geographic unit z for item t and outlet i and A, (r)
represents the number of leads that were resulted from those
introductions, then the conversion rate for each display
positions can be: ¢, . (r)=A, , (r)+n, , (r). Based on expected
future demand, d,, for item tin area z, the total number of
expected leads is:

k
Lige = 3 migarir = k)X ey (1)

r=1

where n,, (r: r=k) are the introductions in position r that
occurred because the expected revenue value was high
enough to cause the affiliate to be displayed.

[0128] If an affiliate is working under a pay-per-lead
agreement with the intermediary, they may employ the ADM
tool discussed above to determine how many leads they
would be responsible for paying, along with the monetary
value associated with the service provided by the interme-
diary. Should the affiliate desire to go one step further and
see how their display position ranking decisions will impact
sales volume and revenue for the affiliate, the ADM tool can
also make that possible. First, a few more definitions:
[0129] ©p, , represents the per-unit revenue realized by an

affiliate when the sale of item t is made.

[0130] 1, represents the per-unit cost to the affiliate for
item t.
[0131] L,,.: represents the number of leads for goods/

services of item t offered by outlet i to geographic unit z.
[0132] w, . represents the amount of inventory of item t
for which outlet i can sell.
[0133] The geographic unit z may be a ZIP code, city,
county, state, or any other spatial entity for which the online
search was restricted.
[0134] Computation of the expected number of sales is:
[0135] Sales, =%, "min(w,,.2._,“P,,. L,,.) and the total
amount of gross margin is: GMi:[ZﬁlT(pi,t—ci,t)~min(u)l.,t,
2,_,%P,,. L)) Note in this case, the total sales of item t
is constrained by the available inventory at outlet i.
[0136] The ability to easily visualize the effects of varying
inputs on various metrics such as display rank, leads, sales,
and gross margin can provide many advantages. For
example, embodiments of an affiliate decision-making tool
can allow a customer or affiliate of an intermediary to:
[0137] Know how many introductions are anticipated in
a specified time period (e.g., the next fiscal quarter) in
a specific geographic area for all of the affiliates (them-
selves and their competitors) offering the product being
request.
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[0138] Understand, assuming existing levels of busi-
ness inputs (inventory, prices, etc.), the number and
percentage of introductions they will receive in that
time period and the display positions of each of their
introductions.

[0139] Develop an estimate of how many leads and
sales are expected to result from their present opera-
tions in the local competitive market along with the
gross margins associated with that activity.

[0140] Develop an ability to select any endogenous
business input over which he has control and determine
how varying their values will impact introductions,
display positions, leads, sales, and gross margin.
[0141] A user may explore varying levels of each

endogenous variable one-by-one while holding fixed
all other inputs, including competitors ER values,
exogenous variables, and the endogenous variables
not being presently analyzed.

[0142] A user may find an optimal value of one
endogenous input, update its value, and explore a
different endogenous variable.

[0143] FIGS. 7A-7C illustrate how effects of varying
inputs on various metrics may be visualized. Suppose an
affiliate is associated with an outlet identification (outlet ID)
‘123’ and is researching a particular item ‘XYZ’ in a local
area ‘California.” Additionally, suppose an ecommerce inter-
mediary will only show the top K=3 affiliates and demand
analysis indicates that there should be 300 total introduc-
tions made in the period of analysis. FIG. 7A shows that a
user has chosen an endogenous variable ‘Variable 2” having
a value ‘200 for further analysis. FIG. 7B shows all the
possible values of Variable 2 and the number of introduc-
tions, leads, sales, and revenue associated therewith. In this
example, Variable 2 having a value 200 is also associated
with the third display position that the ecommerce interme-
diary will show to a website visitor inquiring about item
XYZ in California. Embodiments of an ADM tool can have
knowledge of all existing values for all input variables and
be cognizant of the inputs for all of affiliate 123’s competi-
tors offering item XYZ in California. FIG. 7B also shows
that affiliate 123 has set the level of Variable 2 at 200 and has
chosen that endogenous variable for exploration. FIG. 7C
depicts a plot diagram illustrating effects of setting Variable
2 at various levels on the number of sales (701), the number
of introductions (703), and/or the number of leads (705). As
FIGS. 7A-7C exemplify, these visualizations can help a user
understand how changing the level of Variable 2 to different
values (between 0 and 1000) may impact display position,
leads, sales and gross margin for affiliate 123.

[0144] An example embodiment in the context of the retail
automotive industry will now be described in detail. Spe-
cifically, if an ecommerce intermediary (such as one
embodiment of intermediary 220 described above) has an
agreement to make introductions between individuals
searching for a vehicle on their site (such as one embodiment
of network site 270 described above) and dealerships (such
as one embodiment of outlets 230a . . . outlets 230n
described above) offering the vehicle being considered, the
decision-making tool (such as one embodiment of affiliate
decision-making tool 290 described above) would be appro-
priate. Dealers could use the decision-making tool to under-
stand how changing its endogenous variables (e.g., vehicle
prices, its inventory, customer satisfactions scores, customer
perks, etc.) would affect the number of introductions, leads,
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sales and gross margin. In this example, a system (such as
one embodiment of vehicle data system 200 described
above) that is owned and operated by the intermediary may
implement a display position algorithm (such as DPA 298
described above). The intermediary may operate in a known
competitive dealer environment in which the system would
have knowledge with respect to the number of dealers
(affiliates), dealer locations, vehicle pricing, etc. In response
to an online search by a visitor to the network site (such as
visitor 210 to network site 270 described above), the system
may determine which dealers should be introduced to the
user and in what order should the eligible dealers be pre-
sented. In some embodiments, the intermediary can be paid
a flat fee for every introduction that yields a sale. Since an
objective of the intermediary and its affiliates are to maxi-
mize sales, all parties involved can realize a benefit (in-
creased revenue) when a sale is made. In some embodi-
ments, the Expected Revenue value (ER) used during
execution of the example display position algorithm dis-
closed herein can be based on the amount of revenue
expected to be paid to the intermediary.

[0145] One example of how a dealer affiliated with the
intermediary can benefit from an embodiment of an affiliate
decision-making (ADM) tool disclosed herein is that the
ADM tool can allow the dealer to investigate how the
endogenous price variable may be used to influence display
position and the number of leads. The ADM tool can assist
dealers in optimizing their price setting and inventory selec-
tion. As the display position algorithm (DPA) can be a
function of the dealer’s price, the dealer could solve for
various levels of price in closed-form to identify the levels
of price at which the dealer’s expected revenue will place it
in the top display positions K (where k=3 in one embodi-
ment) from among the possible selection group.

[0146] As a specific example, the system may operate to
perform the following:

[0147] 1): Using demand from the last 30 days, re-esti-
mate ER for each vehicle trim the system received at the
price submitted. Referring to FIG. 8, which depicts an
example of a view where the dealer-level ER for various
Make/Model/Trims in various customer ZIP codes are dis-
played. The ‘offset price’ is an expressed value relative to the
dealer invoice amount. As an example, an offset or -250
means the offered price is $250 below invoice. ‘Rank at
time’ may indicate the display rank computed by the DPA
and ‘currently displayed’ may indicate if an introduction was
made (when the maximum number of display positions is 3
and the determined display rank is less than or equal to 3).
[0148] 2): The system may compute what level of pricing
would be necessary for this dealer to display. This compu-
tation can be performed using the procedure described
above. By selecting a price that would increase the ER by an
amount such that it is equal to the ER of the competitor
currently in the third display position, the dealer can slightly
lower its price so that its ER is sufficient to be the third
ranked dealer. This is illustrated in FIG. 8 where the system
computes and presents to a user (for an affiliated dealership)
the price of the vehicle that must be offered in order for the
dealership to be displayed (being in the third position) or not
displayed (being in the fourth position).

[0149] 3): The system may aggregate this information into
a dealer-trim level to provide the estimated number of leads
for each dealership, as illustrated in FIG. 9. In this case, it
can be seen that the greater the offset the higher the number
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of leads at both the trim level and the model level for this
particular dealer. As illustrated in FIG. 10, this information
can be graphically displayed to show the dealer how their
vehicle pricing may affect the number of leads that they may
receive from the intermediary.

[0150] 4): The system may estimate relative demand lev-
els for a period of time. As an example, this can be the next
30 days. This forecast can be performed based on expert
opinion or any typical forecasting methodology. For
instance, the forecast might determine that demand over the
next 30 days is likely to be 10% higher than that over the
past 30 days. This factor can be used to scale up the
historically known demand described above. Note that a
small number of examples is illustrated herein. Thus, when
apply a scaling factor like 1.1, there might be many frac-
tional values. In practice, with a very large sample, these
factors may be large enough to make a difference while still
rounding off to the nearest whole number.

[0151] FIG. 11 depicts an example interface of a vehicle
data system implementing one embodiment of a methodol-
ogy disclosed herein. Specifically, in this example, interface
1100 may represent a portion of an automotive website
owned and operated by TrueCar, Inc. (“TrueCar website™).
As demand for vehicles is realized through searches on the
TrueCar website, embodiments implementing a display
position algorithm described above can determine which
dealers are displayed and the order in which they are
displayed. In this way, the TrueCar website can introduce
their affiliates to website visitors. The number of affiliates
displayed by the TrueCar website to a website visitor is
referred to as the number of introductions. In the example of
FIG. 11, three introductions—introductions 1101, 1103, and
1105 for three affiliated dealers in the search zip code
‘90401°’—are made and shown to a website visitor via
interface 1100. At this point, although a quantity of intro-
ductions has occurred, no lead has been generated. Should
the website visitor choose to proceed, they can select any
number of the affiliates thus introduced. In this example, two
affiliates associated with introductions 1101 and 1105 are
selected. In FIG. 11, introductions 1101, 1103, and 1105 do
not show the names of the affiliates. In some embodiments,
the name of an affiliate may be included in an introduction.
[0152] To determine varying levels of estimated introduc-
tions, embodiments can vary the price to identify a func-
tional relationship between price and the quantity of intro-
ductions. For example, the display position algorithm can
construct an ‘expected revenue’ value reflecting the prob-
ability of sales and the revenue that would benefit TrueCar
if the sale is realized.

[0153] Insome embodiments, the expected revenue can be
computed with respect to TrueCar to reflect a pay-per-sale
model (PPS) where TrueCar is paid only when an introduc-
tion they make on a dealer’s behalf is eligible to be displayed
to a consumer (for instance, via interface 1100) in order of
expected revenue (highest expected revenue on top, fol-
lowed by the second highest expected revenue). As an
example, in some embodiments, to be eligible for display,
the dealer must be an approved member of the TrueCar
network, be within close geographic proximity of the cus-
tomer (no more than 3 hours driving time in one embodi-
ment), and sell the automotive brand that corresponds to the
customer’s query.

[0154] In the example of FIG. 11, the number of dealers
displayed is limited to 3 (if that many dealers are eligible).
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In this case, to be eligible for display, the dealer would have
one of the three highest expected revenue values among
eligible dealers. As selection of display and the correspond-
ing position are desirable (the first display position has
historically been highly correlated with sales volume/gross
margin), network dealers are interested in taking action that
will change their display position. The innovation presented
in this disclosure can help dealers determine how changes in
pricing, performance, inventory management, and other
factors can be used to affect desired positions displayed via
an intermediary, such as the TrueCar website owned and
operated by TrueCar, and thereby achieve gross margin
targets.

[0155] FIG. 12 depicts example leads generated from the
introductions shown in FIG. 11, according to one embodi-
ment disclosed herein. As shown in FIG. 11, only two of the
three introductions were of interest to the website visitor (as
selected by the website visitor via interface 1100). Conse-
quently, only two leads were generated from the three
introductions made by the intermediary. In this example, the
website visitor is presented with, via interface 1200, location
and contact information for each of the selected dealers 1201
and 1205, along with the specific vehicle configuration and
vehicle pricing information. The competitive, upfront price
quotes from dealers 1201 and 1205 may be presented in
form of certificates which the website visitor can take to
dealers 1201 and/or 1205 and perhaps make an on-site
purchase of the specific vehicle configuration, thereby clos-
ing a sale.

[0156] In embodiments described above, a user can
maneuver an affiliate decision-making tool and explore the
impact on displays, leads, sales, and gross margin that may
result from setting endogenous variables at various levels.
Some embodiments of an affiliate decision-making tool may
be configured to operate in an automated manner. More
specifically, a user can set a single desired level of output
(displays or leads or sales or gross margin), and the affiliate
decision-making tool would automatically determine a set of
values for the full set of endogenous values that would result
in the target level of output. The user may also hold the level
of any endogenous variable fixed and the affiliate decision-
making tool could then determine a set of levels for which
the remaining endogenous variables would yield the desired
solution, if such a solution exists. In such automated
embodiments, a user could set the desired output levels and
no longer need to interact with the affiliate decision-making
tool. Accordingly, the user would be allowed to “set it and
forget it”.

[0157] Although the invention has been described with
respect to specific embodiments thereof, these embodiments
are merely illustrative, and not restrictive of the invention.
The description herein of illustrated embodiments of the
invention, including the description in the Abstract and
Summary, is not intended to be exhaustive or to limit the
invention to the precise forms disclosed herein (and in
particular, the inclusion of any particular embodiment, fea-
ture or function within the Abstract or Summary is not
intended to limit the scope of the invention to such embodi-
ment, feature or function). Rather, the description is
intended to describe illustrative embodiments, features and
functions in order to provide a person of ordinary skill in the
art context to understand the invention without limiting the
invention to any particularly described embodiment, feature
or function, including any such embodiment feature or
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function described in the Abstract or Summary. While
specific embodiments of, and examples for, the invention are
described herein for illustrative purposes only, various
equivalent modifications are possible within the spirit and
scope of the invention, as those skilled in the relevant art will
recognize and appreciate. As indicated, these modifications
may be made to the invention in light of the foregoing
description of illustrated embodiments of the invention and
are to be included within the spirit and scope of the inven-
tion. Thus, while the invention has been described herein
with reference to particular embodiments thereof, a latitude
of modification, various changes and substitutions are
intended in the foregoing disclosures, and it will be appre-
ciated that in some instances some features of embodiments
of the invention will be employed without a corresponding
use of other features without departing from the scope and
spirit of the invention as set forth. Therefore, many modi-
fications may be made to adapt a particular situation or
material to the essential scope and spirit of the invention.

[0158] Reference throughout this specification to “one
embodiment,” “an embodiment,” or “a specific embodi-
ment” or similar terminology means that a particular feature,
structure, or characteristic described in connection with the
embodiment is included in at least one embodiment and may
not necessarily be present in all embodiments. Thus, respec-
tive appearances of the phrases “in one embodiment,” “in an
embodiment,” or “in a specific embodiment” or similar
terminology in various places throughout this specification
are not necessarily referring to the same embodiment. Fur-
thermore, the particular features, structures, or characteris-
tics of any particular embodiment may be combined in any
suitable manner with one or more other embodiments. It is
to be understood that other variations and modifications of
the embodiments described and illustrated herein are pos-
sible in light of the teachings herein and are to be considered
as part of the spirit and scope of the invention.

[0159] In the description herein, numerous specific details
are provided, such as examples of components and/or meth-
ods, to provide a thorough understanding of embodiments of
the invention. One skilled in the relevant art will recognize,
however, that an embodiment may be able to be practiced
without one or more of the specific details, or with other
apparatus, systems, assemblies, methods, components,
materials, parts, and/or the like. In other instances, well-
known structures, components, systems, materials, or opera-
tions are not specifically shown or described in detail to
avoid obscuring aspects of embodiments of the invention.
While the invention may be illustrated by using a particular
embodiment, this is not and does not limit the invention to
any particular embodiment and a person of ordinary skill in
the art will recognize that additional embodiments are
readily understandable and are a part of this invention.

[0160] Embodiments of the present invention can be
implemented in a computer communicatively coupled to a
network (for example, the Internet, an intranet, an internet,
a wide area network (WAN), a local area network (LAN), a
storage area network (SAN), etc.), another computer, or in a
standalone computer. As is known to those skilled in the art,
the computer can include a central processing unit (“CPU”)
or processor, at least one read-only memory (“ROM”), at
least one random access memory (“RAM?”), at least one hard
drive (“HD”), and one or more input/output (“1/0”) device
(s). The I/O devices can include a keyboard, monitor, printer,
electronic pointing device (for example, mouse, trackball,
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stylus, etc.), or the like. In embodiments of the invention, the
computer has access to at least one database over the
network.

[0161] ROM, RAM, and HD are computer memories for
storing computer-executable instructions executable by the
CPU or capable of being compiled or interpreted to be
executable by the CPU. Within this disclosure, the term
“computer-readable medium” is not limited to ROM, RAM,
and HD and can include any type of data storage medium
that can be read by a processor. For example, a computer-
readable medium may refer to a data cartridge, a data backup
magnetic tape, a floppy diskette, a flash memory drive, an
optical data storage drive, a CD-ROM, ROM, RAM, HD, or
the like. The processes described herein may be imple-
mented in suitable computer-executable instructions that
may reside on a computer-readable medium (for example, a
disk, CD-ROM, a memory, etc.). Alternatively, the com-
puter-executable instructions may be stored as software code
components on a DASD array, magnetic tape, floppy dis-
kette, optical storage device, or other appropriate computer-
readable medium or storage device.

[0162] Any suitable programming language can be used to
implement the routines, methods or programs of embodi-
ments of the invention described herein, including C, C++,
Java, JavaScript, HTML, or any other programming or
scripting code, etc. Other software/hardware/network archi-
tectures may be used. For example, the functions of the
disclosed embodiments may be implemented on one com-
puter or shared/distributed among two or more computers in
or across a network. Communications between computers
implementing embodiments can be accomplished using any
electronic, optical, radio frequency signals, or other suitable
methods and tools of communication in compliance with
known network protocols.

[0163] Different programming techniques can be
employed such as procedural or object oriented. Any par-
ticular routine can execute on a single computer processing
device or multiple computer processing devices, a single
computer processor or multiple computer processors. Data
may be stored in a single storage medium or distributed
through multiple storage mediums, and may reside in a
single database or multiple databases (or other data storage
techniques). Although the steps, operations, or computations
may be presented in a specific order, this order may be
changed in different embodiments. In some embodiments, to
the extent multiple steps are shown as sequential in this
specification, some combination of such steps in alternative
embodiments may be performed at the same time. The
sequence of operations described herein can be interrupted,
suspended, or otherwise controlled by another process, such
as an operating system, kernel, etc. The routines can operate
in an operating system environment or as stand-alone rou-
tines. Functions, routines, methods, steps and operations
described herein can be performed in hardware, software,
firmware or any combination thereof.

[0164] Embodiments described herein can be imple-
mented in the form of control logic in software or hardware
or a combination of both. The control logic may be stored in
an information storage medium, such as a computer-read-
able medium, as a plurality of instructions adapted to direct
an information processing device to perform a set of steps
disclosed in the various embodiments.

[0165] Itis also within the spirit and scope of the invention
to implement in software programming or of the steps,
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operations, methods, routines or portions thereof described
herein, where such software programming or code can be
stored in a computer-readable medium and can be operated
on by a processor to permit a computer to perform any of the
steps, operations, methods, routines or portions thereof
described herein. The invention may be implemented by
using software programming or code in one or more general
purpose digital computers, by using application specific
integrated circuits, programmable logic devices, field pro-
grammable gate arrays, optical, chemical, biological, quan-
tum or nanoengineered systems, components and mecha-
nisms may be used. In general, the functions of the invention
can be achieved by any means as is known in the art. For
example, distributed, or networked systems, components
and circuits can be used. In another example, communica-
tion or transfer (or otherwise moving from one place to
another) of data may be wired, wireless, or by any other
means. Based on the disclosure and teachings provided
herein, a person of ordinary skill in the art will appreciate
other ways and/or methods to implement the invention.

[0166] A “computer-readable medium” may be any
medium that can contain, store, communicate, propagate, or
transport the program for use by or in connection with the
instruction execution system, apparatus, system or device.
The computer-readable medium can be, by way of example
only but not by limitation, an electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor system, appa-
ratus, system, device, propagation medium, or computer
memory. Such computer-readable medium shall generally
be machine readable and include software programming or
code that can be human readable (e.g., source code) or
machine readable (e.g., object code). Examples of non-
transitory computer-readable media can include random
access memories, read-only memories, hard drives, data
cartridges, magnetic tapes, floppy diskettes, flash memory
drives, optical data storage devices, compact-disc read-only
memories, and other appropriate computer memories and
data storage devices. In an illustrative embodiment, some or
all of the software components may reside on a single server
computer or on any combination of separate server comput-
ers. As one skilled in the art can appreciate, a computer
program product implementing an embodiment disclosed
herein may comprise one or more non-transitory computer-
readable media storing computer instructions translatable by
one or more processors in a computing environment.

[0167] A “processor” includes any, hardware system,
mechanism or component that processes data, signals or
other information. A processor can include a system with a
general-purpose central processing unit, multiple processing
units, dedicated circuitry for achieving functionality, or
other systems. Processing need not be limited to a geo-
graphic location, or have temporal limitations. For example,
a processor can perform its functions in “real-time,”
“offline,” in a “batch mode,” etc. Portions of processing can
be performed at different times and at different locations, by
different (or the same) processing systems.

[0168] It will also be appreciated that one or more of the
elements depicted in the drawings/figures can also be imple-
mented in a more separated or integrated manner, or even
removed or rendered as inoperable in certain cases, as is
useful in accordance with a particular application. Addition-
ally, any signal arrows in the drawings/figures should be
considered only as exemplary, and not limiting, unless
otherwise specifically noted.
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[0169] As used herein, the terms “comprises,” “compris-
ing,” “includes,” “including,” “has,” “having” or any other
variation thereof, are intended to cover a non-exclusive
inclusion. For example, a process, product, article, or appa-
ratus that comprises a list of elements is not necessarily
limited only those elements but may include other elements
not expressly listed or inherent to such process, product,
article, or apparatus.
[0170] Further, unless expressly stated to the contrary,
“or” refers to an inclusive or and not to an exclusive or. For
example, a condition A or B is satisfied by any one of the
following: A is true (or present) and B is false (or not
present), A is false (or not present) and B is true (or present),
and both A and B are true (or present). As used herein,
including the claims that follow, a term preceded by “a” or
“an” (and “the” when antecedent basis is “a” or “an”
includes both singular and plural of such term, unless clearly
indicated within the claim otherwise (i.e., that the reference
“a” or “an” clearly indicates only the singular or only the
plural). Also, as used in the description herein and through-
out the claims that follow, the meaning of “in” includes “in”
and “on” unless the context clearly dictates otherwise. The
scope of the present disclosure should be determined by the
following claims and their legal equivalents.
What is claimed is:
1. A method for controlling display position on a website,
the method comprising:
providing, by a server computer through a user interface
on a user device, a view comprising endogenous vari-
ables and exogenous variables associated with an item,
each of the endogenous variables representing an
endogenous feature of a dealer with respect to the item,
the endogenous feature changeable by the dealer, each
of the exogenous variables representing an exogenous
feature of the dealer with respect to the item, the
exogenous feature not changeable by the dealer, the
user device under control of the dealer, the server
computer associated with the website and operating
independently of the dealer;
receiving, by the server computer through the user inter-
face on the user device, an indication that an endog-
enous variable has been selected from the endogenous
variables for further analysis, the endogenous variable
having a value set by the dealer, the value associated
with a display position for the dealer that the website is
to display to a website visitor inquiring about the item
through the website;
in response to the indication, computing, by the server
computer, effects of setting the endogenous variable at
different levels with respect to a number of introduc-
tions, a number of leads, a number of expected sales of
the item, or a combination thereof;
generating a visualization of the effects of setting the
endogenous variable at the different levels; and

providing, through the user interface on the user device,
the visualization of the effects of setting the endog-
enous variable at the different levels.

2. The method according to claim 1, wherein the visual-
ization of the effects comprises a visualization function and
a plurality of metrics, the plurality of metrics including
display positions, the number of introductions, the number
of leads, and the number of expected sales of the item, the
visualization function adapted to provide an ability for the
dealer to select any of the endogenous variables changeable
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by the dealer and to visualize how varying a value of a
dealer-selected endogenous feature changes the plurality of
metrics.

3. The method according to claim 1, further comprising:

in response to the website visitor inquiring about the item

in a geographic unit through the website, determining
eligible dealers in the geographic unit and, for each
respective dealer of the eligible dealers in the geo-
graphic unit, determining an expected revenue that the
respective dealer is to pay an intermediary;

sorting the eligible dealers in the geographic unit based on

the expected revenue determined for the respective
dealer;

in accordance with the sorting, assigning a rank to the

respective dealer of the eligible dealers in the geo-
graphic unit;

selecting a set of dealers from the eligible dealers in the

geographic unit based on the rank assigned to the
respective dealer;

determining, display positions of the set of dealers on the

website based on the rank assigned to the respective
dealer; and

presenting the set of dealers in the geographic unit to the

website visitor through the website according to the
display positions thus determined.

4. The method according to claim 1, wherein the endog-
enous feature of the dealer with respect to the item com-
prises a dealer price for the item, a customer satisfaction
rating, a dealer inventory, a customer perk, or a dealer-
provided incentive.

5. The method according to claim 1, wherein the exog-
enous feature of the dealer with respect to the item com-
prises a distance between the dealer and the website visitor,
macroeconomic data, weather, or time.

6. The method according to claim 1, wherein the visual-
ization of the effects comprises a data structure, table, or
graph.

7. The method according to claim 1, wherein the item
comprises a vehicle having a vehicle configuration and
residing in a geographic unit.

8. The method according to claim 1, further comprising:

determining an adjustment to the value of the endogenous

variable such that the display position for the dealer is
within a maximum number of display positions that the
website is to display to a website visitor inquiring about
the item through the website.

9. The method according to claim 1, further comprising:

determining an adjustment to the value of the endogenous

variable such that the display position for the dealer is
at a specific position that the website is to display to a
website visitor inquiring about the item through the
website.

10. The method according to claim 1, further comprising:

providing, by the server computer through the user inter-

face on the user device, a dealer decision-making tool
having a visualization function for generating the visu-
alization.

11. A system for controlling display position on a website,
the system comprising:

a processor;

a non-transitory computer-readable medium; and

stored instructions translatable by the processor for:

providing, through a user interface on a user device, a
view comprising endogenous variables and exog-
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enous variables associated with an item, each of the
endogenous variables representing an endogenous
feature of a dealer with respect to the item, the
endogenous feature changeable by the dealer, each of
the exogenous variables representing an exogenous
feature of the dealer with respect to the item, the
exogenous feature not changeable by the dealer, the
user device under control of the dealer, the server
computer associated with the website and operating
independently of the dealer;

receiving, through the user interface on the user device,
an indication that an endogenous variable has been
selected from the endogenous variables for further
analysis, the endogenous variable having a value set
by the dealer, the value associated with a display
position for the dealer that the website is to display
to a website visitor inquiring about the item through
the website;

in response to the indication, computing effects of
setting the endogenous variable at different levels
with respect to a number of introductions, a number
of leads, a number of expected sales of the item, or
a combination thereof;

generating a visualization of the effects of setting the
endogenous variable at the different levels; and

providing, through the user interface on the user device,
the visualization of the effects of setting the endog-
enous variable at the different levels.

12. The system of claim 11, wherein the visualization of
the effects comprises a visualization function and a plurality
of metrics, the plurality of metrics including display posi-
tions, the number of introductions, the number of leads, and
the number of expected sales of the item, the visualization
function adapted to provide an ability for the dealer to select
any of the endogenous variables changeable by the dealer
and to visualize how varying a value of a dealer-selected
endogenous feature changes the plurality of metrics.

13. The system of claim 11, wherein the stored instruc-
tions are further translatable by the processor for:

in response to the website visitor inquiring about the item

in a geographic unit through the website, determining
eligible dealers in the geographic unit and, for each
respective dealer of the eligible dealers in the geo-
graphic unit, determining an expected revenue that the
respective dealer is to pay an intermediary;

sorting the eligible dealers in the geographic unit based on

the expected revenue determined for the respective
dealer;

15
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in accordance with the sorting, assigning a rank to the
respective dealer of the eligible dealers in the geo-
graphic unit;

selecting a set of dealers from the eligible dealers in the

geographic unit based on the rank assigned to the
respective dealer;

determining, display positions of the set of dealers on the

website based on the rank assigned to the respective
dealer; and

presenting the set of dealers in the geographic unit to the

website visitor through the website according to the
display positions thus determined.

14. The system of claim 11, wherein the endogenous
feature of the dealer with respect to the item comprises a
dealer price for the item, a customer satisfaction rating, a
dealer inventory, a customer perk, or a dealer-provided
incentive.

15. The system of claim 11, wherein the exogenous
feature of the dealer with respect to the item comprises a
distance between the dealer and the website visitor, macro-
economic data, weather, or time.

16. The system of claim 11, wherein the visualization of
the effects comprises a data structure, table, or graph.

17. The system of claim 11, wherein the item comprises
a vehicle having a vehicle configuration and residing in a
geographic unit.

18. The system of claim 11, wherein the stored instruc-
tions are further translatable by the processor for:

determining an adjustment to the value of the endogenous

variable such that the display position for the dealer is
within a maximum number of display positions that the
website is to display to a website visitor inquiring about
the item through the website.

19. The system of claim 11, wherein the stored instruc-
tions are further translatable by the processor for:

determining an adjustment to the value of the endogenous

variable such that the display position for the dealer is
at a specific position that the website is to display to a
website visitor inquiring about the item through the
website.

20. The system of claim 11, wherein the stored instruc-
tions are further translatable by the processor for:
providing, through the user interface on the user device,
a dealer decision-making tool having a visualization
function for generating the visualization.
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