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desired product or do not understand such information .

SYSTEM AND METHOD FOR

AGGREGATION , ANALYSIS ,
PRESENTATION AND MONETIZATION OF
PRICING DATA FOR VEHICLES AND
OTHER COMMODITIES

RELATED APPLICATIONS

Exacerbating this problem is the fact that complex , negoti

ated transactions can be difficult for consumers to under

stand due to a variety of factors, including interdependence
5 between local demand and availability of products or prod
uct features, the point-in -time in the product lifecycle at
which a transaction occurs , and the interrelationships of
various transactions to one another. For example, a seller

This application is a continuation of and claims a benefit may sacrifice margin on one aspect of one transaction and
of priority under 35 U . S . C . 120 of the filing date of U . S . 10 recoup that margin from another transaction with the same

patent application Ser. No. 15 /631, 318 , filed Jun . 23, 2017 ,

(01or a different) customer. Furthermore, currently available

TATION AND MONETIZATION OF PRICING DATA

$ 20 ,000 ) may not take into account how sensitive that price

now U . S . Pat. No . 9 , 904, 933 , entitled “ SYSTEM AND
METHOD FOR AGGREGATION , ANALYSIS , PRESEN

data for complex transactions is single dimensional. To
illustrate with a specific example , a recommended price (e .g .

FOR VEHICLES AND OTHER COMMODITIES” by Taira 15 is (is $ 19 ,000 a good or bad price ? ). Recommended prices
et al., which is a continuation of and claims a benefit of also become decreasingly accurate as the product, location ,
priority under 35 U .S . C . 120 of the filing date of U . S . patent and availability of a particular product is defined with
application Ser. No. 14 /666 ,005 , filed Mar. 23 , 2015 , now
greater specificity .
U . S . Pat. No . 9 .754 .304. entitled “ SYSTEM AND
These circumstances can be seen in a variety of contexts .
METHOD FOR AGGREGATION , ANALYSIS , PRESEN - 20 In particular, the automotive transaction process may entail

TATION AND MONETIZATION OF PRICING DATA

complexity of this type. Specifically, the price a consumer

FOR VEHICLES AND OTHER COMMODITIES ” by Taira
et al., 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. 14 / 256 ,791 , filed Apr. 18 , 2014 , now 25

pays may depend on the vehicle , the dealership , historical
patterns, anticipated sales patterns, promotion programs, the
customer 's and dealer 's emotions on a particular day, the
time of the day, the day of themonth , and the dynamics of

METHOD FOR AGGREGATION , ANALYSIS , PRESEN TATION AND MONETIZATION OF PRICING DATA
FOR VEHICLES AND OTHER COMMODITIES” by Taira
et al., which is a continuation of and claims a benefit of 30

or great price is for a certain vehicle having a particular

U .S . Pat. No. 9, 020 ,843 , entitled " SYSTEM AND

priority under 35 U .S . C . 120 of the filing date of U . S . patent
application Ser. No. 12 /556 , 076 , filed Sep . 9 , 2009 , now

U .S . Pat. No. 9, 129,325, entitled “ SYSTEM AND
METHOD FOR AGGREGATION , ANALYSIS , PRESEN -

the negotiation itself, and so on . Often times, neither the

consumers nor the dealers can fully understand what a good
combination of make, model , trim combinations or pack
ages, etc . Additionally , even though new vehicles are com

modities , transparent pricing information resources for con
sumers simply do not exist. Some dealers attempt to

optimize or maximize pricing from each individual customer
through the negotiation process which inevitably occurs

TATION AND MONETIZATION OF PRICING DATA 35 with customers in the setting of an automotive vehicle
FOR VEHICLES AND OTHER COMMODITIES ” by Taira purchase .

et al., which in turn claims the benefit of priority under 35
U .S .C . $ 119 from U .S . Provisional Patent Application No.

61/095 ,550, filed Sep . 9 , 2008 , entitled “ SYSTEM AND

There are therefore a number of unmet desires when it
comes to obtaining, analyzing and presenting vehicle pricing

METHOD FOR AGGREGATION , ANALYSIS , AND 40

data .

SUMMARY
MONETIZATION OF PRICING DISTRIBUTION DATA
FOR VEHICLES AND OTHER COMMODITIES ” by Taira
al and ILS Provisional Patent Application No 61/095
Embodiments of systems and methods for the aggrega
376 , filed Sep . 9 . 2008, entitled “ SYSTEM AND METHOD
tion , analysis , display and monetization of pricing data for
FOR CALCULATING AND DISPLAYING COMPLEX 45 commodities in general, and which may be particularly
PRODUCT PRICE DISTRIBUTIONS BASED ON
useful applied to vehicles , is disclosed . In particular, in
AGGREGATION AND ANALYSIS OF INDIVIDUAL
certain embodiments, historical transaction data may be
TRANSACTIONS” by Taira et al., which are hereby fully aggregated into data sets and the data sets processed to
determine pricing data , where this determined pricing data
incorporated by reference herein for all purposes.
50 may be associated with a particular configuration of a

TECHNICAL FIELD

vehicle . An interface may be presented to a user where a user

may provide relevant information such as attributes of a
The present disclosure relates generally to commodity desired vehicle configuration . The user can then be pre
pricing . More particularly, the present disclosure relates to
sented with a display pertinent to the provided information
the aggregation , analysis and presentation of sales or other 55 utilizing the aggregated data set or the associated determined
types of data pertaining to a commodity . Even more spe data where the user can make a variety of determinations
cifically, the present disclosure relates to the aggregation and such as a mean price for a desired vehicle , pricing distribu
analysis of transaction data related to the sale ofvehicles , the tions, etc . based on the provided display . In one embodi
display of such aggregation and analysis and various meth - ment, this interface may be a website such that the user can
odologies for the generation of income from the aggregated 60 go to the website to provide relevant information and the
and analyzed data and the presentation or distribution of

display corresponding to the provided information is pre

such data .

sented to the user through the website .

BACKGROUND
Consumers are at a serious negotiation disadvantage when

they do not have information relevant to a specifically

In one embodiment, the data processing may comprise
applying one or more models to the set of historical trans
65 action data associated with a vehicle configuration to deter

mine pricing data including, for example , an average price ,

a set of transaction prices and one or more price ranges

US 10 ,217,123 B2
including a good price range and a great price range .

specific vehicle configuration . Additionally , by presenting

Furthermore, incentive data pertaining to the vehicle con

data corresponding to different vehicle configurations in a

figuration may be taken into account during this determina - substantially identical manner, a user can easily make com
tion . For example, in one embodiment, incentives pertaining parisons between pricing data associated with different
to the vehicle configuration which were offered in conjunc - 5 vehicle configurations .
tion with the vehicle configuration at the time of a historical

transaction may be used to adjust transaction prices associ
ated with the historical transactions or other pricing data for

These , and other , aspects of the invention will be better

appreciated and understood when considered in conjunction

with the following description and the accompanying draw
ings. The following description , while indicating various
Additionally, currently offered incentives may also be 10 embodiments of the invention and numerous specific details

the vehicle configuration .

used to adjust the transaction prices or other pricing data for
the vehicle configuration . In one particular embodiment, the
interface presented to a user which allows a user to select a
particular vehicle configuration may also allow a user to

thereof, is given by way of illustration and not of limitation.
Many substitutions , modifications, additions or rearrange
ments may be made within the scope of the invention , and
the invention includes all such substitutions, modifications,

select one or more incentives offered in conjunction with the 15 additions or rearrangements .
selected vehicle configuration . The selected incentives may

then be utilized to adjust the transaction prices or other
BRIEF DESCRIPTION OF THE DRAWINGS
In one specific embodiment, transaction prices associated
The drawings accompanying and forming part of this
with specified vehicle configuration can be adjusted for 20 specification are included to depict certain aspects of the
incentives available at the time a transaction occurred . invention . A clearer impression of the invention , and of the
Dealer cost corresponding to the specified vehicle may then components and operation of systems provided with the

pricing data presented to the user.

be determined using the adjusted transaction prices corre sponding to the historical transactions . If there are currently

invention , will becomemore readily apparentby referring to
the exemplary , and therefore nonlimiting , embodiments

any incentives available for the specified vehicle the 25 illustrated in the drawings, wherein identical reference
adjusted transaction prices for the historical transactions and numerals designate the same components . Note that the
the average price paid or the average dealer cost can be features illustrated in the drawings are not necessarily drawn

scaled based on these incentives . In this way , as incentives
to scale .
may fluctuate based on geography , it is possible to display
FIG . 1 depicts of one embodiment of a topology including
prices tailored to the user 's local market prices as a way for 30 a vehicle data system .
the user to gauge how much room they have for negotia FIGS . 2A and 2B depict one embodiment of a method for

tions , rather than displaying a full range of prices that has

determining and presenting pricing data .

been unduly influenced by changes in available incentives.
Accordingly , the pricing data presented to a user may take

FIG . 3 depicts one embodiment of an architecture for a
vehicle data system .

of pricing data corresponding to the particular vehicle,

determining and presenting pricing data .

into account incentive data , presenting a more accurate view 35

FIGS. 4A and 4B depict one embodiment of a method for

including increased accuracy with respect to what others

FIG . 5 depicts one embodiment for a method for deter

paid for a particular vehicle , dealer cost for such a vehicle ,
average price paid for the vehicle , etc ., which , in turn , allows

mining and presenting pricing data .
FIG . 6 depicts a distribution associated with the determi

a user to make better decisions with respect to vehicle 40 nation of an equation .

purchasing. To assist in the user's evaluation of the pre -

FIGS. 7A and 7B depict embodiments of interfaces for the

sented pricing data , when pricing data is presented the

presentation of pricing data .

interface may also present incentive data which was utilized

FIGS. 8A and 8B depict embodiments of interfaces for the
presentation of pricing data .
FIGS. 9A - 9D depict embodiments of interfaces for
obtaining vehicle configuration information and the presen

in the determination of such pricing data .
In one embodiment, a method is provided , comprising 45

obtaining historical transaction data from a set of data

sources, wherein the historical transaction data comprises
data on vehicle transactions; determining a sets ofhistorical
transaction data associated with a vehicle configurations;

tation of pricing data .
FIGS. 10A - 14 graphically depict the creation of pricing
data .

receiving a specified vehicle configuration from a user; 50 FIGS. 15 - 18 depict embodiments of interfaces for the
determining pricing data corresponding to the specified presentation of pricing data .
vehicle configuration using set of historical transaction data
FIG . 19 depicts one embodiment of a method for deter
associated with the specified vehicle configuration and gen - mining dealer cost.
erating an interface based on the pricing data , wherein the

interface is configured to present transaction data and good 55

and great price ranges relative to the set of transaction
prices .
Embodiments of such vehicle data systems can help

everyone involved in the new car sales process dealers ,

DETAILED DESCRIPTION
The invention and the various features and advantageous

details thereof are explained more fully with reference to the

nonlimiting embodiments that are illustrated in the accom

consumers , and even intermediaries by presenting both 60 panying drawings and detailed in the following description .

simplified and complex views of data which may be tailored
to various types of users. By utilizing visual interfaces in

certain embodiments pricing data may be presented as a

price curve , bar chart , histogram , etc . that reflects quantifi-

Descriptions of well known starting materials, processing
techniques, components and equipment are omitted so as not

to unnecessarily obscure the invention in detail . It should be

understood, however, that the detailed description and the

able prices or price ranges relative to reference pricing data 65 specific examples, while indicating preferred embodiments

points . Using these types of visual presentations may enable

of the invention , are given by way of illustration only and

a user to better understand the pricing data related to a

not by way of limitation . Various substitutions, modifica

US 10 ,217,123 B2
5
tions, additions and / or rearrangements within the spirit

they are utilized . Instead , these examples or illustrations are

and / or scope of the underlying inventive concept will
become apparent to those skilled in the art from this disclo -

to be regarded as being described with respect to one
particular embodiment and as illustrative only . Those of

sure. Embodiments discussed herein can be implemented in

ordinary skill in the art will appreciate that any term or terms

suitable computer -executable instructions that may reside on 5 with which these examples or illustrations are utilized will

a computer readable medium (e . g ., a HD ), hardware cir -

encompass other embodiments which may or may not be

cuitry or the like, or any combination .

given therewith or elsewhere in the specification and all such
embodiments are intended to be included within the scope of

Before discussing specific embodiments, embodiments of

a hardware architecture for implementing certain embodi-

that term or terms. Language designating such nonlimiting

ments are described herein . One embodiment can include 10 examples and illustrations includes , but is not limited to :

one or more computers communicatively coupled to a

" for example ," " for instance," " e.g.” , “ in one embodiment.”

computer can include a central processing unit (“ CPU ” ) , at

details thereof are explained more fully with reference to the

network . As is known to those skilled in the art, the

The invention and the various features and advantageous

least one read - only memory (“ ROM ” ), at least one random
nonlimiting embodiments that are illustrated in the accom
access memory ("RAM ” ), at least one hard drive (“ HD ” ), 15 panying drawings and detailed in the following description .
and one or more input/output (“ I/ O ” ) device (s ). The I/ O
devices can include a keyboard , monitor, printer , electronic

These embodiments may be better understood with refer
e nce to U .S . patent application Ser. No. 12/556 , 109 , entitled

pointing device (such as a mouse , trackball , stylus , etc .), or

“ SYSTEM AND METHOD FOR CALCULATING AND

the like . In various embodiments , the computer has access to

DISPLAYING PRICE DISTRIBUTIONS BASED ON

ROM , RAM , and HD are computer memories for storing

20 ANALYSIS OF TRANSACTIONS" by Taira et al., filed on
Sep . 9 , 2009 , now U . S . Pat. No . 7 , 945 ,483 , and U . S . patent

computer instructions executable ( in other which can be
directly executed or made executable by , for example ,

application Ser. No . 12/556 , 137 , entitled “ SYSTEM AND
METHOD FOR SALES GENERATION IN CONJUNC

at least one database over the network .

compilation , translation , etc .) by the CPU . Within this

TION WITH A VEHICLE DATA SYSTEM ” by Inghelbre

disclosure , the term " computer -readable medium ” is not 25 cht et al., filed on Sep . 9 , 2009, which are incorporated

limited to ROM , RAM , and HD and can include any type of
data storage medium that can be read by a processor. In some

herein by reference in their entirety for all purposes .
Descriptions of well -known starting materials, processing

embodiments , a computer - readable medium may refer to a

techniques , components and equipment are omitted so as not

data cartridge , a data backup magnetic tape, a floppy dis - to unnecessarily obscure the invention in detail. It should be
kette , a flash memory drive , an optical data storage drive , a 30 understood, however, that the detailed description and the
specific examples, while indicating preferred embodiments

CD -ROM , ROM , RAM , HD , or the like .

At least portions of the functionalities or processes

of the invention , are given by way of illustration only and

described herein can be implemented in suitable computer -

not by way of limitation . Various substitutions , modifica

executable instructions. The computer -executable instruc

tions , additions and /or rearrangements within the spirit

ules on one or more computer readable media ( such as

become apparent to those skilled in the art from this disclo

tions may be stored as software code components or mod - 35 and / or scope of the underlying inventive concept will

non - volatile memories, volatile memories , DASD arrays ,

magnetic tapes , floppy diskettes , hard drives, optical storage

devices , etc . or any other appropriate computer -readable

sure . For example , though embodiments of the present
invention have been presented using the example commod

ity of vehicles it should be understood that other embodi

medium or storage device ). In one embodiment, the com - 40 ments may be equally effectively applied to other commodi

puter- executable instructions may include lines of compiled
C + + , Java , HTML , or any other programming or scripting

code .
Additionally , the functions of the disclosed embodiments

ties .
As discussed above, complex , negotiated transactions can
be difficult for consumers to understand due to a variety of

factors, especially in the context of a vehicle purchases. In

may be implemented on one computer or shared /distributed 45 particular , the historical lack of transparency around vehicle

among two or more computers in or across a network .

pricing still exists in the automotive industry , resulting in

embodiments can be accomplished using any electronic ,

ership on the same day and pay substantially different prices

optical, radio frequency signals, or other suitable methods

for the exact same vehicle sold by the same salesperson .

Communications between

computers

implementing

and tools of communication in compliance with known 50

cases where different consumers can go to the same deal
To remedy this lack of availability of pricing information

network protocols.
As used herein , the terms “ comprises," " comprising,"
“ includes,” “ including," " has ," " having” or any other varia
tion thereof, are intended to cover a non -exclusive inclusion .

the mid 1990s , companies such as Autobytel ( www .auto
bytel.com ) launched websites focused on enabling consum
er 's access to manufacturer 's new car pricing information .

those elements butmay include other elements not expressly

mate “ trade in values” and “ retail values” of used cars.

ratus. Further, unless expressly stated to the contrary, “ or”

what “ consumers should pay " for a vehicle by launching its

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).

for through CarsDirect’ s auto brokering service . This price
subsequently became the consumer benchmark for negoti

a variety of solutions have been unsuccessfully attempted . In

For example , a process, product, article , or apparatus that 55 Soon after, Kelley Blue Book (www .KBB .com ) launched its
comprises a list of elements is not necessarily limited only
own websites that enabled consumers to determine approxi
listed or inherent to such process , product, article , or appa -

In 1998 , CarsDirect developed its own interpretation of

refers to an inclusive or and not to an exclusive or. For 60 upfront pricing tools . CarsDirect ' s upfront price is a pub
example , a condition A or B is satisfied by any one of the
lished figure a consumer could actually purchase a vehicle

Additionally , any examples or illustrations given herein 65

are not to be regarded in any way as restrictions on, limits
to , or express definitions of, any term or terms with which

ating with dealers in their area .
In 2000 , Edmunds (www . edmunds.com ) launched a pric

ing product called True Market Value ( TMV), which is

marked on their website as “ calculating what others are

US 10 ,217,123 B2
paying for new and used vehicles, based on real sales data

To meet those needs among others , attention is now

from your geographic area .” This vague language enables

directed to the aggregation , analysis, display and monetiza

Edmunds to represent their data to their customer as accurate
while the data may only by what they believe the typical
buyer is paying for a specific vehicle within a pre- deter mined region . Although not necessarily accurate , TMV has
become the most widely recognized new car pricing “ aver age” in the market place.

tion of pricing data for commodities in general, and which
may be particularly useful applied to vehicles. In particular,
actual sales transaction data may be obtained from a variety
of sources . This historical transaction data may be aggre
gated into data sets and the data sets processed to determine

In 2005, Zag (Zag . com ) launched an affinity auto buying

5

desired pricing data , where this determined pricing data may

be associated with a particular configuration ( e . g . make,

program that enabled consumers to purchase upfront pricing 10 model, power train , options, etc .) of a vehicle . An interface

from its network of nationwide dealer partners . Partner

dealers are required to input low , “ fleet ” level pricing in

Zag ' s pricing management system . These prices are dis -

played to the consumer and are measured against Kelley

may be presented to a user where a user may provide

relevant information such as attributes of a desired vehicle
configuration , a geographic area , etc . The user can then be

presented with a display pertinent to the provided informa

Blue Book 's New Car Blue Book Value (which is similar to 15 tion utilizing the aggregated data set or the associated
Edmunds ' TMV ) and these prices are defined by Zag as determined pricing data where the user can make a variety
of determinations such as a mean price , dealer cost or
“ what people are really paying for a vehicle .”
Problematically , current consumer vehicle pricing
resources , including KBB .com , Edmunds .com and various

factory invoice for a desired vehicle , pricing distributions,
etc . based on the provided display . In one embodiment, this

blogs and research sites, allow for the configuration of a 20 interface may be a website such that the user can go to the

particular vehicle but only present a single recommended

website to provide relevant information and the display

price for the vehicle , no matter the specified configuration .

corresponding to the provided information is presented to

Due to a variety of circumstances (including the lack of
transparency of how the recommend price was determined ,

the user through the website .
Embodiments of the systems and methods of the present

whether and how any actual data was used to determine the 25 invention may be better explained with reference to FIG . 1
recommended price or how such data was obtained ) there is
which depicts one embodiment of a topology which may be

no indication of where the recommended price sits relative

used to implement embodiments of the systems and methods

to prices others paid and whether the recommended price is

of the present invention . Topology 100 comprises a set of

existing pricing sites are “ lead generation ” sites, meaning

network 170 to computing devices 110 (e. g . computer

a good price , a great price , etc . ( either relative to other entities including vehicle data system 120 (also referred to
prices, or in an absolute sense ). Additionally, many of the 30 herein as the TrueCar system ) which is coupled through
that they generate revenue by referring consumers to dealers

systems, personal data assistants , kiosks, dedicated termi

without requiring dealers to commit to a specific price ,

nals ,mobile telephones, smart phones , etc ), and one or more

inherently making these types of sites biased in favor of

computing devices at inventory companies 140 , original

dealers when presenting pricing to consumers . Moreover, 35 equipment manufacturers (OEM ) 150 , sales data companies
these pricing recommendation sites may not utilize actual
160, financial institutions 182, external information sources
sales transaction data , but instead be estimates calculated
184 , departments of motor vehicles (DMV) 180 and one or
manually based on aggregated or manipulated data .
more associated point of sale locations, in this embodiment,

Accordingly, a myriad number of problems exist with

car dealers 130 . Network 170 may be for example, a wireless

current approaches to pricing solutions for vehicles and 40 or wireline communication network such as the Internet or

other commodities . One such problem is that a consumer

wide area network (WAN ) , publicly switched telephone

may not have any context with which to interpret a price

network (PTSN ) or any other type of electronic or non

obtained from a vehicle pricing resource and therefore , a

electronic communication link such as mail , courier services

consumer may have little idea what is a good price, a great

or the like .

may have a bearing on that particular consumer ' s transac -

media where the instructions are configured to perform at

tion , including the particular locale where the consumer

least someof the functionality associated with embodiments

price , an average price, etc ., nor will they know what the 45 Vehicle data system 120 may comprise one or more
dealer ' s actual cost is for a desired vehicle . This confusion
computer systems with central processing units executing
may be exacerbated given the number of variables which
instructions embodied on one or more computer readable
intends to purchase the vehicle or the specific configuration 50 of the present invention . These applications may include a

of vehicle desired by the consumer. Consequently , the
consumer may not be convinced that a price provided by a

pricing site is particularly relevant to their situation or goals

vehicle data application 190 comprising one or more appli
cations instructions embodied on a computer readable
media ) configured to implement an interface module 192 ,

and may therefore only be able to use such a provided price

data gathering module 194 and processing module 196

desires include the ability to use actual sales transaction data

operation , models 128 which may comprise a set of dealer

in the calculation of prices for particular vehicles and

cost model or price ratio models , or any other type of data

55 utilized by the vehicle data system 120 . Furthermore,
as a baseline.
There are therefore a number of unmet desires when it vehicle data system 120 may include data store 122 operable
comes to obtaining new or used vehicle pricing. These
to store obtained data 124 , data 126 determined during
account for variations in the configuration of vehicles and 60 associated with embodiments of the present invention or

the geography in which the vehicle will be purchased
Furthermore , it may be desired that such pricing data is
analyzed and displayed in such a manner that a holistic view

determined during the implementation of those embodi
ments .
Vehicle data system 120 may provide a wide degree of

certain price levels easily made.

tory companies 140 , manufacturers 150 , sales data compa

of pertinent sales transaction data can be presented to allow
functionality including utilizing one or more interfaces 192
the distribution of pertinent sales data and the various ranges 65 configured to for example, receive and respond to queries
of prices to be easily ascertained and a determination of a
from users at computing devices 110 ; interface with inven
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nies 160 , financial institutions 170 , DMVs 180 or dealers
130 to obtain data ; or provide data obtained , or determined ,
by vehicle data system 120 to any of inventory companies
140, manufacturers 150 , sales data companies 160, financial

ormore web sites which may be accessed over network 170 ,
where pricing data pertinent to the dealer 130 may be
presented on those web sites, including any pre -determined ,
or upfront, pricing. This price is typically the “ no haggle ”

institutions 182 , DMVs 180 , external data sources 184 or 5 (price with no negotiation ) price and may be deemed a “ fair ”
price by vehicle data system 120.
192 utilized in a given context may depend on the function
Inventory companies 140 may be one or more inventory

dealers 130 . It will be understood that the particular interface

ality being implemented by vehicle data system 120, the
type of network 170 utilized to communicate with any

polling companies, inventory management companies or
listing aggregators which may obtain and store inventory

particular entity , the type of data to be obtained or presented , 10 data from one or more of dealers 130 ( for example , obtain

the time interval at which data is obtained from the entities,
the types of systems utilized at the various entities, etc . Thus,

ing such data from DMS 132 ). Inventory polling companies
are typically commissioned by the dealer to pull data from

these interfaces may include , for example web pages , web
services, a data entry or database application to which data

a DMS 132 and format the data for use on websites and by
other systems. Inventory management companies manually

In general, then , using these interfaces 192 vehicle data
system 120 may obtain data from a variety of sources,

inventory content and receiving direct feeds from listing
websites (for example , Autotrader, FordVehicles.com ).

can be entered or otherwise accessed by an operator, or 15 upload inventory information ( photos , description , specifi
almost any other type of interface which it is desired to
cations) on behalf of the dealer. Listing aggregators get their
utilize in a particular context.
data by " scraping” or “ spidering” websites that display
including one or more of inventory companies 140 , manu - 20

DMVs 180 may collectively include any type of govern

facturers 150, sales data companies 160 , financial institu -

ment entity to which a user provides data related to a vehicle .

tions 182 , DMVS 180 , external data sources 184 or dealers

For example , when a user purchases a vehicle it must be

the provided interfaces 192 and specify certain parameters ,
such as a desired vehicle configuration or incentive data the

Financial institution 182may be any entity such as a bank ,
savings and loan , credit union , etc . that provides any type of

130 and store such data in data store 122 . This data may be registered with the state (for example , DMV, Secretary of
then grouped, analyzed or otherwise processed by vehicle
State , etc .) for tax and titling purposes. This data typically
data system 120 to determine desired data 126 ormodels 128 25 includes vehicle attributes (for example , model year, make ,
which are also stored in data store 122 . A user at computing model, mileage , etc . ) and sales transaction prices for tax
device 110 may access the vehicle data system 120 through purposes.

user wishes to apply , if any . The vehicle data system 120 can 30 financial services to a participant involved in the purchase of

select a particular set of data in the data store 122 based on

the user specified parameters , process the set of data using

a vehicle . For example , when a buyer purchases a vehicle

they may utilize a loan from a financial institution ,where the

processing module 196 and models 128 , generate interfaces

loan process usually requires two steps : applying for the

using interface module 192 using the selected data set and

loan and contracting the loan . These two steps may utilize

data determined from the processing, and present these 35 vehicle and consumer information in order for the financial
interfaces to the user at the user 's computing device 110 . institution to properly assess and understand the risk profile

More specifically, in one embodiment interfaces 192 may

of the loan . Typically , both the loan application and loan

visually present the selected data set to the user in a highly

agreement include proposed and actual sales prices of the

intuitive and useful manner.

vehicle .

present at least a portion of the selected data set as a price

collect any type of vehicle sales data . For example, syndi

prices or price ranges ( e . g . " average ," " good ,” “ great, ”

transaction data from the DMS 132 systems of particular

" overpriced ” etc .) relative to reference pricing data points

dealers 130 . These companies may have formal agreements

In particular , in one embodiment, a visual interface may 40

curve, bar chart, histogram , etc . that reflects quantifiable

Sales data companies 160 may include any entities that

cated sales data companies aggregate new and used sales

( e . g ., invoice price , MSRP , dealer cost, market average , 45 with dealers 130 that enable them to retrieve data from the

internet average , etc .). Using these types of visual presen -

dealer 130 in order to syndicate the collected data for the

tations may enable a user to better understand the pricing
data related to a specific vehicle configuration . Additionally ,

purposes of internal analysis or external purchase of the data
by other data companies , dealers , and OEMs.

by presenting data corresponding to different vehicle con Manufacturers 150 are those entities which actually build
figurations in a substantially identical manner, a user can 50 the vehicles sold by dealers 130 . In order to guide the pricing
easily make comparisons between pricing data associated
of their vehicles, the manufacturers 150 may provide an
with different vehicle configurations. To further aid the
Invoice price and a Manufacturer 's Suggested Retail Price
user ' s understanding of the presented data , the interface may
(MSRP ) for both vehicles and options for those vehicles — to
also present data related to incentives which were utilized to
be used as general guidelines for the dealer 's cost and price .
determine the presented data or how such incentives were 55 These fixed prices are set by the manufacturer and may vary

applied to determine presented data .

Turning to the various other entities in topology 100 ,
dealer 130 may be a retail outlet for vehicles manufactured
by one ormore of OEMs 150 . To track or otherwise manage

slightly by geographic region .

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

sales, finance , parts , service, inventory and back office 60 regarding vehicles, pricing , demographics, economic con
administration needs dealers 130 may employ a dealer
ditions, markets , locale ( s ), consumers , etc .

management system (DMS) 132. Since many DMS 132 are

It should be noted here that not all of the various entities

Active Server Pages (ASP ) based , transaction data 134 may depicted in topology 100 are necessary , or even desired , in
be obtained directly from the DMS 132 with a “ key ” ( for embodiments of the present invention , and that certain of the
example, an ID and Password with set permissions within 65 functionality described with respect to the entities depicted
the DMS system 132 ) that enables data to be retrieved from

the DMS system 132 . Many dealers 130 may also have one

in topology 100 may be combined into a single entity or

eliminated altogether. Additionally , in some embodiments
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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 of the present invention .

cation , of incentives may be presented in conjunction with
the display . Again , embodiments of these types of interfaces
will be discussed in more detail at a later point.

As the information provided by the vehicle data system

Before delving into the details of various embodiments of 5 120 may prove invaluable for potential consumers , and may
the present invention it may be helpful to give a general thus attract a large number of “ visitors," many opportunities

overview of an embodiment the present invention with

to monetize the operation and use of vehicle data system 120

respect to the above described embodiment of a topology,

may present themselves . These monetization mechanisms

again using the example commodity of vehicles . At certain

include : advertising on the interfaces 192 encountered by a

intervals then , vehicle data system 120 may obtain by 10 user of vehicle data system 120 ; providing the ability of

gathering ( for example , using interface 192 to receive or

request) data from one or more of inventory companies 140,
manufacturers 150, sales data companies 160 , financial
institutions 182, DMVs 180 , external data sources 184 or

dealers to reach potential consumers through the interfaces

192 or through another channel ( including offering upfront
pricing from dealers to users or a reverse auction ); licensing
and distribution of data (obtained or determined ) ; selling

dealers 130 . This data may include sales or other historical 15 analytics toolsets which may utilize data of vehicle data

transaction data for a variety of vehicle configurations ,
inventory data , registration data , finance data , vehicle data ,
etc . ( the various types of data obtained will be discussed in

more detail later ). It should be noted that differing types of

system 120 or any number of other monetization opportu
nities , embodiments of which will be elaborated on below .
Turning now to FIGS. 2A and 2B , one particular embodi

ment of a method for the operation of a vehicle data system

data may be obtained at different time intervals , where the 20 is depicted . Referring first to the embodiment of FIG . 2A , at

time interval utilized in any particular embodiment for a

step 210 data can be obtained from one or more of the data

certain type of data may be based , at least in part, on how
often that data is updated at the source, how often new data

sources ( inventory companies 140 , manufacturers 150 , sales
data companies 160 , financial institutions 182 , DMVs 180 ,

of that type is generated , an agreement between the source
external data sources 184 , dealers 130 , etc .) coupled to the
of the data and the providers of the vehicle data system 120 25 vehicle data system 120 and the obtained data can be stored

or a wide variety of other factors. Once such data is obtained

and stored in data store 122 , it may be analyzed and

otherwise processed to yield data sets corresponding to

in the associated data store 122 . In particular, obtaining data

may comprise gathering the data by requesting or receiving
the data from a data source . It will be noted with respect to

particular vehicle configurations (which may include, for
obtaining data from data sources that different data may be
example , include vehicle make , model, power train , options, 30 obtained from different data sources at different intervals ,

etc .) and geographical areas ( national, regional, local, city,

and that previously obtained data may be archived before

state , zip code, county , designated market area (DMA ), or

new data of the same type is obtained and stored in data store

At some point then , a user at a computing device may

In certain cases, some of the operators of these data

any other desired geographical area ).

122.

access vehicle data system 120 using one or more interfaces 35 sources may not desire to provide certain types of data ,

192 such as a set of web pages provided by vehicle data
system 120 . Using this interface 192 a user may specify a

especially when such data includes personal information or
certain vehicle information (VIN numbers , license plate

vehicle configuration by defining values for a certain set of

numbers , etc .) . However , in order to correlate data corre

vehicle attributes (make, model, trim , power train , options,

sponding to the same person , vehicle, etc. obtained from

etc . ) or other relevant information such as a geographical 40 different data sources it may be desirable to have such

location or incentives offered in conjunction with a vehicle

information . To address this problem , operators of these data

the specified vehicle configuration may then be presented to

key by operators of vehicle data system 120 such that

of the specified configuration . Information associated with

sources may be provided a particular hashing algorithm and

the user through interface 192 . Data corresponding to the sensitive information in data provided to vehicle data system
specified vehicle configuration can be determined using a 45 120 may be submitted and stored in data store 122 as a
data set associated with the specified vehicle configuration , hashed value . Because each of the data sources utilizes the
where the determined data may include data such as adjusted same hashing algorithm to hash certain provided data ,
transaction prices, mean price , dealer cost, standard devia tion or a set of quantifiable price points or ranges ( e .g .

identical data values will have identical hash values , facili
tating matching or correlation between data obtained from

“ average,” “ good ,” “ great,” “ overpriced ,” etc . prices ). The 50 different (or the same) data source (s ). Thus, the data source
processing of the data obtained by the vehicle data system
120 and the determined data will be discussed in more detail
later in the disclosure .
In particular, pricing data associated with the specified
vehicle configuration may be determined and presented to 55

operators ' concerns can be addressed while simultaneous
avoiding adversely impacting the operation of vehicle data
system 120.
Once data is obtained and stored in data store 122, the
obtained data may be cleansed at step 220 . The cleansing of

the user in a visualmanner. Specifically , in one embodiment,

this data may include evaluation of the data to determine if

a price curve representing actual transaction data associated
with the specified vehicle configuration (which may or may

it conforms to known values, falls within certain ranges or
is duplicative . When such data is found, it may be removed

not have been adjusted ) may be visually displayed to the

from the data store 122 , the values which are incorrect or fall

user, along with visual references indicating one or more 60 outside a threshold may be replaced with one or more values

price ranges and one or more reference price points (e . g .,
invoice price , MSRP, dealer cost, market average , dealer

(which may be known specifically or be default values ), or
some other action entirely may be taken .

cost, internet average , etc .) . In some embodiments , these

This cleansed data may then be used to form and optimize

visual indicators may be displayed such that a user can easily
sample sets of data at step 230. This formation and optimi
determine what percentage of consumers paid a certain price 65 Zation process may include grouping data into data sets
or the distribution of prices within certain price ranges.
according to geography ( for example , national, regional,

Additionally, in some embodiments , the effect, or the appli -

local, state, county , zip code, DMA, some other definition of
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a geographic area such as within 500 miles of a location ,
etc .) and optimizing these geographic data sets for a par

ticular vehicle configuration . This optimization process may
result in one or more data sets corresponding to a particular

14
quantifiable prices or one or more reference price points ( for
example, invoice price , MSRP, dealer cost,market average ,

dealer cost, internet average, etc .). The user may also be

presented with data pertaining to any incentive data utilized

vehicle or group or type of vehicles , a set of attributes of a 5 to determine the pricing data . Thus, using such an interface
vehicle and an associated geography.
a user can easily determine certain price points, what per

Using the data sets resulting from the optimization pro cess, a set of models may be generated at step 240. These
models may include a set of dealer cost models correspond

centage of consumers paid a certain price or the distribution
of prices within certain ranges . It should be noted here that
though the interfaces elaborated on with respect to the

ing to one or more of the data sets resulting from the 10 presentation of data to a user in conjunction with certain

optimization process discussed above . An average price
ratio ( for example ,price paid /dealer cost) model for the data

set may also be generated using the obtained data . It will be

embodiments are visual interfaces, other interfaces which
employ audio , tactile , some combination, or other methods

entirely may be used in other embodiments to present such

noted that these models may be updated at certain intervals , data .
where the interval at which each of the dealer cost models 15 The interfaces may be distributed through a variety of

or average price ratio model is generated may, or may not
be related to the intervals at which data is obtained from the

channels at step 280. The channels may comprise a con
sumer facing network based application ( for example, a set

various data sources or the rate at which the other model (s )
of web pages provided by vehicle data system 120 which a
are generated .
consumer may access over a network at a computing device
Moving on to the portion of the embodiment depicted in 20 such as a computer or mobile phone and which are tailored
FIG . 2B , at step 250 the vehicle data system may receive a
to the desires of, or use by , consumers ); a dealer facing
specific vehicle configuration through a provided interface . network based application (a set of web pages provided by
In one embodiment, for example , a user at a web page
the vehicle data system 120 which are tailored to the desires
provided by vehicle data system 120 may select a particular of, or use by, dealers ); text or multimedia messaging ser
vehicle configuration using one or more menus or may 25 vices ; widgets for use in web sites or in other application

navigate through a set of web pages to provide the specific

vehicle configuration . This specified vehicle configuration

setting, such as mobile phone applications ; voice applica

tions accessible through a phone ; or almost any other

may comprise values for a set of attributes of a desired channel desired . It should be noted that the channels
vehicle such as a make , model, trim level , one or more
described here , and elsewhere , within this disclosure in
options, etc. The user may also specify a geographic locale 30 conjunction with the distribution of data may also be used to
where he is located or where he intends to purchase a vehicle

receive data ( for example, a user specified vehicle configu

of the provided specification .

ration or the like ), and that the same or some combination of

Other information which a user may provide includes

different channels may be used both to receive data and

incentive data pertaining to the specified vehicle configura

distribute data .

vehicle configuration the vehicle data system

120 will

nels may be monetized at step 290 . This monetization may

present the user with a set of incentives associated with the

be achieved in a number of ways , including by selling

tion . In one embodiment, when a user specifies a particular 35

The distribution of this data through these various chan

specified vehicle configuration if any are available . The user

display or contextual ads, contextual links, sponsorships,

may select zero or more of these incentives to apply.

etc . in conjunction with one or more interfaces (such as web

figuration may then be determined by the vehicle data
system 120 at step 260 . This data may include adjusted

the ability of users to purchase vehicles from dealers through
one or more provided interfaces and charging dealers, users

Pricing data associated with the specified vehicle con - 40 pages , etc .) provided by vehicle data system 120 ; providing

transaction prices, mean , median , and probability distribu -

or both to utilize this service ; providing a reverse auction

tions for pricing data associated with the specified vehicle

system whereby dealers can present prices for particular

configuration within certain geographical areas ( including, 45 vehicles to the user and the dealers are charged for this

for example , the geographic locale specified ) ; calculating a
set of quantifiable price points or ranges ( e . g . “ average,"
" good ," " great," " overpriced ,” etc . prices or price ranges );
determining historical price trends or pricing forecasts; or

ability , charging dealers or users for the licensing or provi
sioning of obtained or determined data to the dealers or user ;
charging for access to tools for manufacturer 's , dealers ,
financial institutions , leasing groups, and other end user' s

determining any other type of desired data . In one embodi- 50 which may include custom analytics or data ; or almost any

ment, the data associated with the specified vehicle configu -

other way desirable to monetize the applications, capabili

data associated with the specified vehicle configuration may

o r at different intervals and that many computing devices

then be generated at step 270 . These interfaces may com prise a visual presentation of such data using, for example ,
bar charts, histograms, Gaussian curves with indicators of

110 may desire to access vehicle data system 120 at any
given point. Accordingly , in some embodiments, vehicle
data system 120 may be implemented utilizing an architec

ration may be determined using the price ratio model and ties or data associated with vehicle data system 120 .
historical transaction data associated with the specified
As may be apparent from a review of the above discus
vehicle configuration as will be discussed .
sion , embodiments of vehicle data system 120 may entail a
An interface for presentation of the determined pricing 55 number of processes occurring substantially simultaneously

certain price points, graphs with trend lines indicating his - 60 ture or infrastructure that facilitates cost reduction , perfor

torical trends or price forecasts , or any other desired format

for the visual presentation of data . In particular, in one
embodiment, the determined data may be fit and displayed

mance , fault tolerance , efficiency and scalability of the

vehicle data system 120.
One embodiment of such an architecture is depicted in

as a Gaussian curve representing actual transaction data
FIG . 3 . Specifically, one embodiment of vehicle data system
associated with the specified vehicle configuration , along 65 120 may be operable to provide a network based interface
with visual indicators on , or under, the curve which indicate
including a set of web pages accessible over the network ,

determined price points or ranges, such as one or more

including web pages where a user can specify a desired

US 10 ,217 ,123 B2
16

15

vehicle configuration and receive pricing data corresponding
to the specified vehicle configuration . Such a vehicle data

system 120 may be implemented utilizing a content delivery
network (CDN ) comprising data processing and analysis

DMS data 411 may be obtained from a DMS at a dealer.

The DMS is a system used by vehicle dealers to manage

sales, finance, parts, service, inventory or back office admin
istration needs. Thus, data which tracks all sales transactions

servers 310 , services servers 320 , origin servers 330 and 5 for both new and used cars sold at retail or wholesale by the

server farms 340 distributed across one or more networks ,
where servers in each of data processing and analysis servers
310 , services servers 320 , origin servers 330 and server
farms 340 may be deployed in multiple locations using

dealer may be stored in the DMS and obtained by the vehicle
data system . In particular , this DMS data 411 may comprise
data on sales transaction which have been completed by the
dealer ( referred to as historical sales transactions ), including

multiple network backbones or networks where the servers 10 identification of a vehicle make, model, trim , etc . and an

may be load balanced as is known in the art.

Data processing and analysis servers 320 may interact
with one or more data sources 350 ( examples of which are

associated transaction price at which the vehicle was pur
chased by a consumer. In some cases, sales transaction data
may also have a corresponding dealer cost for that vehicle.

discussed above) to obtain data from these data sources 350
As most DMS are ASP -based , in some embodiments the
at certain time intervals ( for example , daily , weekly, hourly, 15 sales transaction or other DMS data 411 can be obtained

at some ad -hoc variable interval, etc .) and process this

obtained data as discussed both above in more detail later

herein . This processing includes, for example, the cleansing
of the obtained data , determining and optimizing sample

directly from the DMS or DMS provider utilizing a “key ”

( for example , an ID and Password with set permissions ) that

enables the vehicle data system or DMS polling companies
to retrieve the DMS data 411 , which in one embodiment,

20 may be obtained on a daily or weekly basis .
sets , the generation of models, etc .
Origin servers 330 may populate a web cache at each of
Inventory data 412 may be detailed data pertaining to
server farms 340 with content for the provisioning of the vehicles currently within a dealer 's inventory, or which will
web pages of the interface to users at computing devices 360 be in the dealer' s inventory at some point in the future .
( examples of which are discussed above ). Server farms 340
Inventory data 412 can be obtained from a DMS, inventory
may provide the set of web pages to users at computing 25 polling companies , inventory management companies or

devices 110 using web caches at each server farm 340 . More
specifically , users at computing devices 360 connect over the
network to a particular server farm 340 such that the user can
interact with the web pages to submit and receive data

listing aggregators . Inventory polling companies are typi
cally commissioned by a dealer to pull data from the dealer ' s
DMS and format the data for use on web sites and by other
systems. Inventory management companies manually

thorough the provided web pages. In association with a 30 upload inventory information ( for example , photos , descrip

user ' s use of these web pages, user requests for content may
be algorithmically directed to a particular server farm 340 .
For example , when optimizing for performance locations for

tions, specifications, etc . pertaining to a dealer ' s inventory )
to desired locations on behalf of the dealer. Listing aggre
gators may get data by " scraping ” or “ spidering ” web sites

serving content to the user may be selected by choosing

that display a dealer' s inventory ( for example, photos,

locations that are the fewest hops , the fewest number of 35 descriptions, specifications, etc . pertaining to a dealer 's
network seconds away from the requesting client or the inventory ) or receive direct feeds from listing websites (for
highest availability in terms of server performance (both
example , FordVehicles .com ).
current and historical) , so as to optimize delivery across the
Registration or other government data 413 may also be
obtained at step 410 . When a buyer purchases a vehicle it
network .

Certain of the web pages or other interfaces provided by 40 must be registered with the state ( for example , DMV,

vehicle data system 120 may allow a user to request ser vices , interfaces or data which cannot be provided by server

Secretary of State , etc. ) for tax , titling or inspection pur
poses. This registration data 413 may include vehicle

farms 340 , such as requests for data which is not stored in

description ( for example , model year, make , model, mileage ,

the web cache of server farms 340 or analytics not imple -

etc .) and a sales transaction price which may be used for tax

serviced by server farm 340 may be routed to one of service
servers 330 . These requests may include requests for com -

Finance and agreement data 414 may also be obtained .
When a buyer purchases a vehicle using a loan or lease

plex services which may be implemented by service servers

product from a financial institution , the loan or lease process

mented in server farms 340 . User requests which cannot be 45 purposes.

330, in some cases utilizing the data obtained or determined
using data processing and analysis servers 310 .

usually requires two steps : applying for the loan or lease and
50 contracting the loan or lease . These two steps utilize vehicle

It may now be useful to go over in more detail, embodiments of methods for the operation of a vehicle data system

and consumer information in order for the financial institu
tion to properly assess and understand the risk profile of the

which may be configured according to embodiments above

loan or lease . This finance application or agreement data 414

described architecture or another architecture altogether. may also be obtained at step 410 . In many cases, both the
FIGS. 4A and 4B depict one embodiment of just such a 55 application and agreement include proposed and actual sales
method . Referring first to FIG . 4A , at step 410 data can be prices of the vehicle .

obtained from one ormore of the data sources coupled to the

Syndicated sales data 415 can also be obtained by the

vehicle data system and the obtained data stored in a data

vehicle data system at step 410 . Syndicated sales data

store . The data obtained from these various data sources may

companies aggregate new and used sales transaction data

be aggregated from the multiple sources and normalized . 60 from the DMS of dealers with whom they are partners or
The various data sources and the respective data obtained
have a contract. These syndicated sales data companies may

from these data sources may include some combination of

have formal agreements with dealers that enable them to

government (DMV, Sec . of State , etc .) data 413 , finance data

data for the purposes of analysis or purchase by other data

DMS data 411 , inventory data 412, registration or other

retrieve transaction data in order to syndicate the transaction

414 , syndicated sales data 415 , incentive data 417, upfront 65 companies , dealers or OEMs.

pricing data 418 , OEM pricing data 419 or economic data
409 .

Incentive data 416 can also be obtained by the vehicle
data system . OEMs use manufacturer -to -dealer and manu
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facturer - to - consumer incentives or rebates in order to lower

index , which may be determined from the average price for

the transaction price of vehicles or allocate additional finan

a vehicle as reported by certain Internet research sites as the

rebates are often large (2 % - 20 % of the vehicle price ) they

sites are typically consumer focused , they sell advertising

cial support to the dealer to help stimulate sales. As these

average price for a vehicle. Although these Internet research

can have a dramatic effect on vehicle pricing. These incen - 5 and leads to the automotive dealerships; therefore their

tives can be distributed to consumers or dealers on a national

paying customers are dealerships and the prices on these

or regional basis . As incentives may be vehicle or region
specific , their interaction with pricing can be complex and an

sites tend to represent the higher end of the scale , favoring
dealerships.

important tool for understanding transaction pricing. This

Once the desired data is obtained , the obtained data may

incentive data can be obtained from OEMs, dealers or 10 be cleansed at step 420 . In particular, the data obtained may

another source altogether such that it can be used by the

not be useful if it is inaccurate , duplicative or does not

vehicle data system to determine accurate transaction , or

conform to certain parameters . Therefore , the vehicle data

other, prices for specific vehicles.
As dealers may have the opportunity to pre - determine

system may cleanse obtained data to maintain the overall
quality and accuracy of the data presented to end users. This

pricing on their vehicles it may also be useful to obtain this 15 cleansing process may entail the removal or alteration of
upfront pricing data 418 at step 410 . Companies like Zag .
certain data based on almost any criteria desired , where

com Inc . enable dealers to input pre - determined , or upfront,
pricing to consumers . This upfront price is typically the “ no
haggle ” (price with no negotiation ) price . Many dealers also

these criteria may , in turn , depend on other obtained or
determined data or the evaluation of the data to determine if
it conformswith known values, falls within certain ranges or

present their upfront price on their websites and even build 20 is duplicative . When such data is found it may be removed

their entire business model around the notion of “ no nego -

from the data store of the vehicle data system , the values

tiation ” pricing . These values may be used for a variety of

which are incorrect or fall outside a threshold may be

reasons, including providing a check on the transaction
replaced with one or more values (which may be known
prices associated with obtained historical transaction data .
specifically or be default values ), or some other action
Additionally , OEM pricing data 419 can be obtained at 25 entirely may be taken .
step 410 . This OEM pricing data may provide important
In one embodiment, during this cleansing process a VIN
reference points for the transaction price relative to vehicle
decode 428 may take place , where a VIN number associated
and dealer costs . OEMs usually set two important numbers
with data ( for example , a historical transaction ) may be

in the context of vehicle sales, invoice price and MSRP (also
decoded . Specifically , every vehicle sold must carry a
referred to as sticker price ) to be used as general guidelines 30 Vehicle Identification Number (VIN ), or serial number, to
for the dealer ' s cost and price . These are fixed prices set by

distinguish itself from other vehicles . The VIN consists of

the manufacturer and may vary slightly by geographic
region . The invoice price is what the manufacturer charges
the dealer for the vehicle . However, this invoice price does

17 characters that contain codes for the manufacturer, year,
vehicle attributes , plant, and a unique identity . Vehicle data
system may use an external service to determine a vehicle 's

not include discounts , incentives, or holdbacks which usu - 35 attributes ( for example , make, model year, make, pow

ally make the dealer ' s actual cost lower than the invoice

price . According to the American Automobile Association
(AAA ), the MSRP is, on average, a 13.5 % difference from

ertrain , trim , etc .) based on each vehicles VIN and associate

the determined vehicle information with the sales transac

tion from which the VIN was obtained . Note that in some

what the dealer actually paid for the vehicle . Therefore , the
cases , this data may be provided with historical transaction
MSRP is almost always open for negotiation . An OEM may 40 data and may not need to occur with respect to one or more
also define what is known as a dealer holdback , or just a
of the historical transactions.

holdback . Holdback is a payment from the manufacturer to
the dealer to assist with the dealership ’s financing of the
vehicle. Holdback is typically a percentage (2 to 3 % ) of the

Additionally , inaccurate or incomplete data may be
removed 422 . In one embodiment, the vehicle data system
may remove any historical transaction data that does not

45 include one or more key fields that may be utilized in the
MSRP .
Although the MSRP may not equate to an actual trans - determination of one or more values associated with that

action price , an invoice price can be used to determine an

transaction ( for example , front end gross, vehicle make,

estimate of a dealer ' s actual cost as this dealer cost is

model or trim , etc . ). Other high -level quality checks may be

contingent on the invoice . The actual dealer cost can be

performed to remove inaccurate ( including poor quality )

defined as invoice price less any applicable manufacturer - 50 historical transaction data . Specifically , in one embodiment
to - dealer incentives or holdbacks . The vehicle data system
cost information ( for example , dealer cost ) associated with
may therefore utilize the invoice price of a vehicle associa historical transaction may be evaluated to determine if it is
ated with a historical transaction to determine an estimate of

congruent with other known , or determined , cost values

the dealer 's actual cost which will enable it to determine

associated with the make , model or trim of the vehicle to

transaction price less dealer cost and may not include any

inconsistency ( for example , the cost information deviates

margin obtained on the "back end” including financing,

from the known or determined values by a certain amount )

" front -end " gross margins (which can be defined as the 55 which the historical transaction data pertains. If there is an

insurance, warranties, accessories and other ancillary prod
the cost information may be replaced with a known or
determined value or, alternatively , the historical transaction
ucts ).
Data may also be obtained from a wide variety of other 60 data pertaining to that transaction may be removed from the
data sources, including economic data 409 related to the data store.
current, past or future state of almost any facet of the
In one embodiment, for each historical transaction
economy including gas prices, demographic data such as obtained the following actions may be performed : verifying
household income, markets , locale ( s ), consumers , or almost

that the transaction price falls within a certain range of an

any other type of data desired . The economic data may be 65 estimated vehicle MSRP corresponding to the historical
specific to , or associated with , a certain geographic area . transaction (e .g .60 % to 140 % of MSRP of the base vehicle );

Additionally, this economic data may comprise an internet

verifying that the dealer cost for the transaction falls within
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a range of an estimated dealer cost (e. g. 70 % to 130 % of
invoice - holdback of the base vehicle ) ; verifying that a total

gross ( front end + back end gross ) for the historical transac

or absolute trimming may be used such that a particular

percentage of the transactions beyond a particular standard

deviation may be removed off of the top and bottom of the

tion is within an acceptable range (e. g. - 20 % to 50 % of the

historical transactions .

used ) aligns to the number of miles of the vehicle ( for

associated with the vehicle data system , where the cleansed

example , more than 500 miles, the vehicle should not be

data includes a set of historical transactions, each historical

historical analysis (for example , for a dealership having a
sales transaction comprising a trade amount of $ 5000 and an

process and these geographic data sets optimized for a
particular vehicle configuration. This optimization process

vehicle base MSRP ); verifying that the type of sale (new ) 5

After step 420 , cleansed data may be stored in a data store

transaction associated with at least a set of vehicle attributes
In addition , the new car margin (front -end gross ) may be
(for example, make, model , engine type, trim , etc .) and a
adjusted up or down for transactions that have a high or low 10 transaction price or front end gross .
back -end gross . This adjustment may be a combination of
At step 430, then , the cleansed data may be grouped
the magnitude of the back - end gross and a factor based on
according to geography into data sets using a binning

considered new ).

actual trade value of $ 7000 and thus made $ 2000 on the 15 may result in one or more data sets corresponding to a
vehicle trade, the front- end gross for this sales transaction
specific vehicle or group or type of vehicles, a trim level or
vehicle would be increased by this $ 2000 since this dealer
set of attributes of a vehicle , and an associated geography.
would have accepted a lower transaction price ). The front
In one embodiment, permutations of attributes may be
end gross may also be adjusted based on rebates or incen iterated over to determine the attribute that has the most
tives from the manufacturer that go directly to the dealers , 20 significant impact on margin . The iterations may continue
as only a percentage of this rebate gets passed onto the until a stack ranked list of attributes from most to least
customer. The exact factor to utilize in a given instance may

significant impact on themargin are determined . Then , when

be determined based on historical analysis and current
market conditions . For example , if a manufacturer is offer

grouping transactions for a particular location and vehicle
this ranked list can be utilized to produce a data set that is

ing $ 5000 in marketing support to a dealer , a dealer is not 25 both significant and relevant by ignoring or giving less
required to pass this money on to the end customer , however ,
weight to attributes that will impact margin the least.

a percentage of this money ( e.g. 50 % -80 % ) is usually given

In order to make vehicle pricing data more accurate, it

to the customer in the form of a lower transaction price ).

may be important that timeliness or relevancy of the data

Furthermore, the front -end gross may be adjusted according

presented or utilized be maintained . In one embodiment,

to a number ofminor factors that change the front -end gross 30 then the total number ofrecent (within a desired time period )

based on the accounting practices of an individual dealer-

ship . For example, somedealers adjust the front-end gross to

affect the salesperson 's commission ; these adjustments are

and relevant transactions may be optimized with respect to

the cleansed data . Relevant data corresponding to a particu
lar geographic region and a particular vehicle may be binned

to optimize the quantity of data available for each vehicle
Duplicate data may also be removed 424. As there may be 35 within each geographic region. This quantity of data may be

removed when possible .

many sources for historical transaction data in many cases
duplicative historical transaction data may be obtained . As

such duplicative data can skew the results of the output of

the vehicle data system it may be desired to remove such

optimized to yield bins of historical transaction data corre
sponding to a trim level (a certain set of attributes corre

sponding to the vehicle ) of a particular model car and an

associated geography using geographic assignment of data

duplicate data . In cases where uniquely identifiable attri - 40 432 and attribute categorization and mapping to trim 436 .

butes such as the VIN are available , this process is straight

During geographic assignment of data 432 , data is labeled

forward (for example , VI Ns associated with historical

with one or more of national (all data ), regional, state , or

transactions may be matched to locate duplicates ). In cases

DMA definition . Attribute categorization and trim mapping

where the transaction data does not have a unique attribute

436 may also occur. Vehicle data can be sorted at the trim

( in other words an attribute which could pertain to only one 45 level ( for example , using data regarding the vehicle obtained
vehicle , such as a VIN , a combination of available attributes
from a VIN decode or another source ). This enables the
may be used to determine if a duplicate exists . For example ,
accurate presentation of relevant pricing based on similar

a combination of sales date , transaction type , transaction
state , whether there was a trade - in on the transaction , the

vehicles within a given time frame (optimizing recency ). In
some cases, a determination may be made that there is not

vehicle transaction price or the reported gross may all be 50 a threshold quantity of data for a specific vehicle at a trim

used to identify duplicates. In either case , once a duplicate

level to determine a statistically significant data correspond

is identified , the transaction data comprising the most attri
butes source may be kept while the duplicates are discarded .
Alternatively, data from the duplicate historical transactions

ing to a time period. The vehicle data system analyzes
vehicles at the model ( e . g ., Accord , Camry , F - 150 ) level and
runs analytics at an attribute level (for example, drivetrain ,
may be combined in some manner into a single historical 55 powertrain , body type, cab type, bed length , etc . ) to deter
transaction .
mine if there is a consistency ( correlation between attributes
Outlier data can also be removed 426 . Outlier data is

and trims) at the attribute level. Since there are a greater

defined as data that does not appear to properly represent a

number of transactions when binning at an attribute level,

likely transaction . In one embodiment, historical transaction

attribute level binning may be used instead of trim level

data pertaining to transactions with a high negative margin 60 binning in these situations, thereby yielding a larger number

( dealer loses too much money ) or a high positive margin

of historical transactions in a particular data set (relative to

(dealers appears to earn too much money ) may be removed .

just trim level binning ) , but still relevant, data set to use for

remove different sets of transaction data . In addition , relative

particular data set may have data corresponding to different

Removing outlier data may, in one embodiment, be accom - processing. It will be noted with respect to these data sets
plished by removing outlier data with respect to national, that data within a particular data set may correspond to
regional, local or other geographic groupings of the data , as 65 different makes , models , trim levels or attributes based upon
removing outlier data at different geographic level may
a determined correlation between attributes. For example , a
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makes ormodels if it is determined that there is a correlation
between the two vehicles. Similarly , a particular data set
may have data corresponding to different trims or having
different attributes if a correlation exists between those
different trim levels or attributes.
5

Using the historical transaction data a set ofmodels may
be generated at step 440 . This model generation process may

comprise analyzing individual aspects of the historical trans
action data in order to understand the margin for the seller

( lowest transaction prices of the data set corresponding to
the specified vehicle configuration ) or algorithmically deter
mined dividers (for example , between the “ good ,” “ great,”
or “ overpriced ” ranges ). Each price or price range may be
determined at national, regional, and local geographic lev
els . These prices or price ranges may be based on statistical
information determined from the data set corresponding to
the specified vehicle. For example, " good" and " great”

or price rangesmay be based on a number of standard
based on the attributes, geography or time of sale . Under - 10 prices
standing the margin of individual historical transactions deviations from a mean price associated with the sales
allows these historical transactions to be grouped in statis
individual user based on their specifically configured vehicle

tically significant samples that are most relevant to an
and location .

transactions of the data set corresponding to the specified
vehicle . For example, a “ great" price range may be any price

which is more than one half a standard deviation below the

mean price , while a “ good” price range may be any price
which is between the mean price and one half standard

Thus, the generated models may include a set of dealer
cost models corresponding to each of the one or more data deviation below the mean . An “ overpriced ” range may be
sets. From these dealer cost models and the historical anything above the average price or themean or may be any
transaction data associated with a data set, an average price
price which is above the “ good ” price range.
ratio (for example , price paid /dealer cost ) may be generated 20 Historical average transaction prices and forecasts 469
for a data set corresponding to a specific vehicle configu corresponding to the specified vehicle configuration may
ration using a price ratio model. These models will be also be determined at national, regional, and local geo
graphic levels where the forecasted pricing can be deter
Moving on to the portion of the embodiment depicted in mined based on historical trends in the data set correspond
FIG . 4B , at step 450 the vehicle data system may receive a 25 ing to the specified vehicle , as well as forecasted inventory ,

discussed in more detail later in this disclosure .

specific vehicle configuration 452 through a provided inter -

face . In one embodiment, for example , a user at a web page

model year cycles , incentives or other variables.

Based on the determined data , an interface for the pre

provided by the vehicle data system may select a particular

sentation of the determined data may then be generated at

select one ormore consumer incentives which the user may

vehicle data system to obtain desired data about a specified

including incentive data pertaining to the specified vehicle

mined data in a variety of visual formats , including simpli

particular vehicle configuration an interface having a set of

based on one or more data sets . In some embodiments, a

vehicle configuration using one or more menus or may
step 470 . The interface generated may be determined in
navigate through a set of web pages to provide the specific 30 accordance with a user request received at the vehicle data
vehicle configuration 452 . The user may also specify a
system based on a user 's interaction with other interfaces
geographic locale where he is located or where he intends to
provided by the vehicle data system . In this manner a user
purchase a vehicle of the provided specification , or may m ay " navigate ” through the interfaces provided by the
desire to utilize in conjunction with a potential purchase . 35 vehicle configuration presented in a desired manner .
The provided interfacemay also be used to obtain other data
These interfaces may serve to communicate the deter
configuration . In one embodiment, when a user specifies a

fied normal distributions and pricing recommendations

incentives associated with the specified vehicle configura - 40 price distribution for a particular data set associated with a

tion may be presented to a user if any such incentives are
available . The user may select zero or more of these incen -

specified vehicle configuration can be presented to users as
a Gaussian curve 472 . Using the normal distribution of

tives to apply .
Data associated with the specified vehicle configuration

transaction data in a given geographic area , the mean and the
variance of pricing can be visually depicted to an end user.

ment, the vehicle data system may utilize one or more of

ized distribution of transaction prices). On the curve ' s

which provided by the user may then be determined by the 45 Visually , the Gaussian curve 472 may be shown to illustrate
vehicle data system at step 460 . Specifically , in one embodia normalized distribution of pricing ( for example , a normal

models 462 (which may have been determined above with
respect to step 440 ) associated with the vehicle configuration

X -axis , the average price paid may be displayed along with
the determined dealer cost, invoice or sticker price to show

specified by the user ( for example , associated with the make , 50 these prices relevancy, and relation , to transaction prices .
model, trim level or one or more attributes of the specified
The determined “ good ," " great," " overpriced ,” etc . price
vehicle ) to process one or more data sets ( for example , ranges are also visually displayed under the displayed curve
historical transaction data grouped by vehicle make , model, to enable the user to identify these ranges . Incentive data
trim or attributes , various geographic areas, etc . associated
utilized to determine the presented data may also be dis
with the specified vehicle configuration ) in order to deter - 55 played to the user.

mine certain data corresponding to the user ' s specified
vehicle .

The determined data corresponding to the specified

vehicle configuration may include adjusted transaction

A histogram 474 may also be created for display to a user.

The histogram is a graphical display of tabulated frequencies
of the data set or determined data comprising a set of bars ,

where the height of the bar shows the percentage of fre

prices and mean , median or probability distribution 464 60 quency, while the width of the bars represents price ranges.
associated with the specified vehicle at a national, regional
On the histogram ' s X - axis , the average price paid , dealer

or local geographical level. The data set corresponding to the

specified vehicle may also be bucketed 466 ( for example ,
percentile bucketed ) in order to create histograms of data at

cost, invoice , and sticker price may be displayed to show

their relevancy, and relation , to transaction prices. The

determined “ good," " great," etc . prices or ranges may also

national , regional, and local geographic levels . "Good,” 65 visually displayed with the histogram to enable the user to
identify these ranges . Incentive data utilized to determine the
may also be determined based on median , floor pricing presented data may also be displayed to the user.
" great," or other prices and corresponding price ranges 468
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Interfaces for determined historic trends or forecasts 478

a number used by a user to submit a message or the location

may also be generated . For example , a historical trend chart

of a user ' s computing device . In certain cases, if no geo

may be a line chart enabling a user to view how average

graphical locale can be determined , one may be asked for , or

transaction prices have changed over a given period of time.

a national average may be presented .

and average incentives over each given time period . In

Based on information given , the vehicle data system will be

addition , the user will also be able to see how prices may

able to verbally present pricing data to the user. Geography

The Y - axis represents the percentage change over given time 5 In one embodiment, a user may be able to use phone based
periods while the X - axis represents given time periods . The
applications 486 to call the vehicle data system and use
user will also be able to view the average transaction price
voice commands to provide a specific vehicle configuration .
change in the future based on algorithmic analysis . Other 10 may be based on the area code of the user. If an area code

types of interfaces , such as bar charts illustrating specific

cannot be determined , a user may be asked to verify their

price points ( for example, average price paid , dealer cost,

location by dictating their zip code or other information . It

invoice , and sticker price ) and ranges (for example , " good ,”

will be noted that such phone based applications 486 may be

" great," " overpriced ," etc . ) in either a horizontal or vertical
format, may also be utilized

automated in nature , or may involve a live operator com
15 municating directly with a user, where the live operator may

Using these types of visual interfaces may allow a user to

be utilizing interfaces provided by the vehicle data system .

information for their specific vehicle , which may, in turn ,

types of vehicle data in multiple formats through multiple

provide these users with strong factual data to understand

channels , a large number of opportunities to monetize the

intuitively understand a price distribution based on relevant

As the vehicle data system may provide access to different

how much variation there is in pricing and to negotiate , and 20 vehicle data system may be presented to the operators of
understand what constitutes, a good deal. Additionally , by
such a system . Thus, the vehicle data system may be
displaying the data sets associated with different vehicles in
monetized by its operators at step 490 . More specifically , as

substantially the same format users may be able to easily

the aggregated data sets , the results or processing done on

compare pricing data related to multiple vehicles or vehicle

configurations.

The generated interfaces can be distributed through a

the data sets or other data or advantages offered by the
25 vehicle data system may be valuable , the operators of the

vehicle data system may monetize its data or advantages

variety of channels at step 480 . It will be apparent that in
many cases the channel through which an interface is
distributed may be the channel through which a user initially
interacted with the vehicle data system (for example , the 30

through the various access and distribution channels, includ
ing utilizing a provided web site , distributed widgets, data ,
the results of data analysis , etc . For example, monetization
may be achieved using automotive (vehicle, finance , insur

channel through which the interface which allowed the user
to specify a vehicle was distributed ). However, it may also
be possible to distribute these interfaces through different
data channels as well. Thus, interfaces which present data

ance, etc .) related advertising 491 where the operators of the
vehicle data system may sell display ads, contextual links,
sponsorships, etc . to automotive related advertisers, includ
ing OEMs, regional marketing groups , dealers, finance

sets and the results of the processing of these data sets may 35 companies or insurance providers .

be accessed or displayed using multiple interfaces and will

be distributed through multiple channels, enabling users to
access desired data in multiple formats through multiple
channels utilizing multiple types of devices. These distribu

Additionally, the vehicle data system may be monetized

by facilitating prospect generation 493 based on upfront,
pre -determined pricing . As users view the vehicle data
system 's interfaces they will also have the option to accept

tion methods may include but are not limited to : consumer 40 an upfront price (which may , for example , fall into the
and dealer facing Internet-based applications 482. For presented “ good ” or “ great” price ranges ). This price will
example , the user may be able access an address on the

enable a user to purchase a car without negotiating .

World Wide Web ( for example , www .truecar. com ) through a

Operators of the vehicle data system may also monetize

browser and enter specific vehicle and geographic informa -

its operation by implementing reverse auctions 496 based on

tion via its web tools . Data pertaining to the specific vehicle 45 a dealer bidding system or the like. Dealers may have an

and geographic information may then be displayed to the

opportunity through the vehicle data system to bid on

user by presenting an interface at the user ' s browser. Data
and online tools for the access or manipulation of such data

presenting upfront pricing to the user. The lower the price a
dealer bids , the higher priority they will be in the vehicle

may also be distributed to other automotive related websites

data system (for example , priority placement and first price

and social networking tools throughout the web . These 50 presented to user ) , or some other prioritization scheme may

Internet-based applications may also include , for example ,
widgets which may be embedded in web sites provided by

be utilized . Users will be able to view bidders in a user
selected radius of the user 's zip code or other geographic

a third party to allow access to some, or all , of the func -

area and select a winning bidder. Embodiments of the

tionality of the vehicle data system through the widget at the

implementation of such a reverse auction may be better

include applications that are accessible through one ormore
Twitter, or that are accessible through one or more APIs or

SALES GENERATION IN CONJUNCTION WITH A

third party web site . Other Internet -based applications may 55 understood with reference to U . S . patent application Ser. No .

social networking or media sites such as Facebook or

12/556 ,137, entitled “ SYSTEM AND METHOD FOR
VEHICLE DATA SYSTEM ” by Inghelbrecht et al., filed on

Sep . 9 , 2009, now U . S . Pat. No. 7 , 945, 483 , which is incor
A user may also use messaging channels 484 to message 60 porated herein by reference in its entirety for all purposes .

Web Services .

a specific vehicle 's VIN to the vehicle data system ( for
example, using a text, picture or voice message ). The vehicle
data system will respond with a message that includes the

The operators of vehicle data system may also license 492
data , the results of data analysis, or certain applications to
application providers or other websites . In particular, the

sented pricing information may be based on the area code of

ing companies , etc . The operators of the vehicle data system

specific vehicle ' s pricing information (for example , a text,
operators of the vehicle data system may license its data or
picture or voice message ). Furthermore , in certain embodi- 65 applications for use on or with certain dealer tools, including
ment, the geographical locale used to determine the pre - inventory management tools, DMS, dealer website market
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may also license access to its data and use of it tools on

the average price ratio for the specified vehicle by plugging

like ).
Monetization of the vehicle data system may also be

solving . Using this average price ratio and the prices paid
( for example , adjusted for incentives ) corresponding to the

consumer facing websites ( for example , Yahoo ! Autos or the

these values into the price ratio regression model and

accomplished by enabling OEMs to buy contextual ads 495 5 historical transaction data within the specified vehicle 's bin ,
on certain applications such as distributed widgets or the
certain price ranges may be computed ( for example , based
like. Users may see such ads as “ other vehicles to consider” on standard deviations from a price point ( for example , the
on the widget . The operators may also develop and sell
mean ) ). A Gaussian curve can then be fit parametrically to
access to online tools 497 for OEMs, finance companies
the actual price distributions corresponding to the historical
leasing companies , dealer groups, and other logical end 10 transaction data of the bin and the result visually displayed

users . These tools 497 will enable customers to run custom
ized analytic reports which may not be available on the

to the user along with the computed price points.
Turning to FIG . 5 , one embodiment for a method of

consumer facing website , such as statistical analysis toolsets
or the like .

determining accurate and relevant vehicle pricing informa

may be a significant advantage of embodiments of a vehicle

historical transaction data , where the historical transaction

data system presented herein , it may now be useful to
present an overview of embodiments of the analytics which
may be employed by a vehicle data system to illustrate how

data may comprise data on a set of transactions which have
occurred , where data for a particular historical transaction
may comprise one or more prices associated with a vehicle

tion is depicted . At step 510 data may be obtained and
As the accuracy and the specificity of pricing information 15 cleansed as described above . This data includes a set of

such pricing information is determined . Specifically , in one 20 actually sold to a consumer, including for example, an

embodiment the data feeds from information sources may be
leveraged to model variables and build multivariable regres

sions . More particularly , in one embodiment, using one set

invoice price, a dealer cost, an MSRP , a price paid by the
consumer (also known as a transaction price ), etc . and

values for a set of attributes corresponding to the vehicle

of historical data a set of dealer cost models may be
sold (for example , make, model, transmission type , number
determined as a formula based on invoice and MSRP data 25 of doors , power train , etc . ). This historical transaction data
and , using a second set of historical data a price ratio

may then be cleansed . This cleansing may entail an exclu

regression model may be determined , such that the vehicle

s ion of certain historical transactions based on data values

data system may be configured to utilize these determined

( for example a transaction having a sale price of $ 5 ,021may

dealer cost models and the price ratio regression model in
be deemed to be too low , and that sales transaction excluded )
the calculation of pricing data corresponding to a user 30 or the replacement of certain values associated with a

specified vehicle configuration .

When such a specified vehicle configuration is received ,
the historical transaction data associated with that specified

vehicle configuration can be obtained . The transaction prices

historical transaction .

In certain embodiments , it may be desirable to be able to
accurately determine dealer cost associated with historical

transactions, as this dealer cost may be important in deter

associated with the historical transaction data can be 35 mining pricing data for a user, as will be discussed . While
adjusted for incentives and the dealer cost model and price
certain data sources may supply gross profit data in con
ratio model applied to determine desired data to present to
junction with provided historical transaction data , and this
the user. Specifically , in one embodiment, the user may

gross profit field may be used to determine dealer cost, this

provide such a specific vehicle configuration to the vehicle

gross profit data is often times unreliable . In one embodi

data system using an interface provided by the vehicle data 40 ment, then , when historical transaction data is cleansed , a

system . The user may also select one or more currently
available incentives to apply , where the currently available
incentives are associated with the specified vehicle configu -

ration . The specified vehicle configuration may define val

dealer cost corresponding to each of a set of historical
transactionsmay be determined using the dealer costmodels
associated with the vehicle data system , and the determined

dealer cost associated with the corresponding historical

ues for a set of attributes of a desired vehicle ( for example , 45 transaction if the historical transaction does not have an

including transmission type, MSRP, invoice price , engine

displacement, engine cylinders , # doors , body type, geo

associated dealer cost . Additionally , a dealer cost which is

associated with a received historical transaction may be

graphic location , incentives available , etc .) where the values
evaluated utilizing a determined dealer cost corresponding
for these attributes may be specified by the user or obtained
to that transaction such that the original dealer cost may be
by the vehicle data system using the values of attributes 50 replaced with the determined dealer cost if the original

specified by the user. Based on the values of these attributes ,

dealer cost is determined to deviate from the determined

the specified vehicle 's bin may be identified . In one embodi-

dealer cost by some threshold , or is otherwise determined to

ment, a bin for a vehicle can be is defined as the group of

be incorrect. Embodiments ofmethods for the determination

vehicles that have the same year,make,model and body type

of dealer cost for use in this type of cleansing will be

for which there is historical transactions data within a certain 55 described in more detail at a later point with reference to

time period ( for example , the past four weeks or some other
time period ).

Using the pricing information associated with the histori-

cal transactions in the bin corresponding to the specified

FIG . 19 .
Once the historical transaction data is obtained and

cleansed ,dealer costmodelsmay be determined at step 520 .

More specifically, in one embodiment, a dealer cost model

vehicle , steady state prices may be determined by removing 60 may be generated for each of a set of manufacturers by
incentives from the prices in the historical transaction data
analyzing invoice data corresponding to that manufacturer

Once accurate transaction prices are determined , an average

(which may be received from dealers ). In particular, the

price and average cost for the specified vehicle may be invoice data may be analyzed to determine the equation for
computed using the historical transaction data associated
deriving holdback in the dealer cost relationship ( for
with the bin of the specified vehicle . This bin -level deter- 65 example , where dealer cost = invoice - holdback ).
mined average price and average cost may, in turn , be used
The invoice data usually provided with each vehicle
along with the specified vehicle configuration to determine invoice contains the following: the holdback price , the
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invoice price , the freight charges and MSRP, among other
data . Thus , taking each vehicle invoice as a separate obser

certain embodiments, particularly in cases where interme
diary variables can be identified . For instance , continuous

vation and assuming that each equation for the dealer cost
always takes a similar form , the various forms of the

variables such as median incomeand median homeprice can
effectively be leveraged as intermediaries . Given that zip

equation can be plotted to see which equation holds most 5 code is directly related ( sometimes referred to as a proxy
consistently across observations . The equation which holds variable ) for these effects, it makes sense to use these types
most consistently can be deemed to be the holdback equa of continuous variables as intermediaries.
tion ( referred to as the dealer cost (DealerCost ) model) for
To accomplish this, in one embodiment first a model
that manufacturer.
which
relates zipcode to median income is developed . This
Turning briefly to FIG . 6 , a graphic depiction of a plot of 10
can be , for example, a lookup table of median
holdback equations applied to vehicle invoice prices for one model
incomes
by zipcode (which can be for example , acquired
particularmanufacturer (Ford ) is presented . Here , holdback from the most
recent census data ). Then , median income is
can be determined to be: holdback = 0 .03* (configured msrp utilized as a variable
X , in , for example , the price ratio
freight) for this particular manufacturer, as this is the only

form that holds constant across invoices associated with 15 equation above . The price ratio equation might then have a

Ford . It will be noted that the determination of these dealer

component of a6 * est_median _ income or a. * PRbin * est_

cost models may take place at almost any time interval

median _ income, where est_median _ income= f(zipcode )

desired , where the time interval may differ from the time
interval used to obtain data from any of the data sources , and
that these dealer cost models need not be determined anew
when new data is obtained . Thus, while the determination of
dealer cost models has been described herein with respect to
the embodiment depicted in FIG . 5 it will be noted that this
step is not a necessary part of the embodimentof the method
described and need not occur at all or in the order depicted
with respect to his embodiment. For example, dealer cost
models may be determined offline and the vehicle data
system configured to use these provided dealer cost models.
Returning to FIG . 5 , in addition to the dealer costmodels ,
a price ratio regression equation may be determined at step
530 using historical transaction data . Utilizing global mul
tivariable regression , then , one embodiment a price ratio
equation may be of the form f(x )= ;-o" Ex= 0" (B , X ,Xbk )
where X , signifies global variables, Xbk signifies bin -level
variables for specific bins b , and B ;'s are coefficients . In one
embodiment, for example , the price ratio (PriceRatio ) equa

where f(zipcode ) refers to a value in the lookup table
20 this type may be PriceRatio = a0 + al * PRbin + a2 * PRbin *
dealercost + a3 * PRbin * cylinders + a4 * PRbin * drive + a5*
PRbin *daysinmarket + a6 * PRbin * est_median _ income
where a ;= coefficients, PRbin is the 4 -week average price
ratios for all transactions in a bin associated with a given
25 vehicle , dealercost is a steady- state (incentives adjusted )
dealer cost for the given vehicle , cylinders is the number of

tion may be PriceRatio = a0 + a1 * PRbin + a2* PRbin * dealer

corresponding to zipcode .) Thus, a price ratio equation of

cylinders the given has, drive is the number of drive wheel

in the drivetrain (e. g., 2 or 4 wheel drive ), daysinmarket is
the
of days the model of the given vehicle has been
30 on number
the marketplace and f( zipcode ) refers to a value in a
lookup table corresponding to the zipcode . It will be noted
that a similar approach can be taken with median home
prices or any other such potential intermediary variable
which
it is desired to utilize in conjunction with any type of
35 local level
variable (zip code, neighborhood , area code, etc .).
Again , it will be noted that the determination of the price

cost + a3 * PRbin * cylinders + a4 * PRbin * drive + a5* PRbin *

ratio equation to utilize may take place at almost any time

steady -state ( incentives adjusted ) dealer cost for the given

mined anew when new data is obtained . Thus, while the

daysinmarket + ( a , * PRbin * state ) where ar - coefficients ,
interval desired , where the time interval may differ from the
PRbin is the 4 -week average price ratios for all transactions 40 time interval used to obtain data from any of the data
in a bin associated with a given vehicle , dealercost is a
sources, and that a price ratio equation need not be deter

vehicle, cylinders are the number of cylinders the given has,
drive is the number of drive wheel in the drivetrain ( e .g . 2

determination of a price ratio equation has been described
herein with respect to the embodiment depicted in FIG . 5 it

or 4 wheel drive ), daysinmarket is the number of days the 45 will be noted that this step is not a necessary part of the

model of the given vehicle has been on the marketplace and

embodiment of the method described . For example , a price

state is an array of indicator variables specifying the geo -

ratio equation may be determined offline and the vehicle

graphic state of purchase . With this price ratio equation it is
possible to compute average price paid for the given vehicle

data system configured to use this provided price ratio
equation .

where average price paid ( Avg Price Paid ) equals PriceRatio 50 Once the data has been gathered , and the dealer models

(as determined from the price ratio regression equation )
and price ratio regression equation to utilize have been
multiplied by DealerCost (as determined from the dealer determined , a specified vehicle configuration may be
cost model for the manufacturer of the given vehicle ) or Avg received and a corresponding bin determined at steps 540
and 550, respectively . A specified vehicle configuration may
Price Paid = PriceRatio (DealerCost ).
In one embodiment, it may be desirable to model price 55 comprise values for a set of attributes of a vehicle ( for
ratios at a local level. Accordingly , certain embodiments of example, in one embodiment the attributes of year, make,

a price ratio equation may account for this desire by incor-

model and body type may be used ). Thus, a bin correspond

price ratio equation above , in place of an array of indicator

torical transaction data from a particular time period ( for

poration of zip code level modeling . For example , in the

ing to a specified vehicle configuration may comprise his

variables identifying a state , variables to capture the zipcode 60 example , four weeks ) associated with the values for the set
may be included . In the context of vehicle pricing data just
of attributes corresponding to the specified vehicle .

incorporating a series of indicator variables identifying

Using the bin corresponding to the specified vehicle , at

zipcode may, however, be less effective due to data sparsity

step 560, steady state pricing for the historical transaction

ingly, an indirect continuous mapping may be utilized in

prices can be adjusted for incentives using the equation

issues, while a straight continuous mapping of zipcode may
data in the bin may be determined . Steady state prices may
also be less effective than desired due to overconstrained 65 be determined by removing incentives from the transaction
implied numerical relationships amongst zipcodes . Accord
prices in the historical data . More specifically, transaction
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Price _ ss (steady state price ) ~ Price ( transaction price ) + IC +
ald, where I = consumer incentives applied to the transac -

Paid computed - 12 -21d. In this way, as incentives may fluctuate
based on geography, it is possible to display prices tailored

tion , I dealer incentives available for the transaction , and

to the user ' s local market prices as a way for the user to

à -dealer incentives passthrough rate . Thus, if a historical
transaction price included $ 500 in consumer incentives and
$ 1000 in available dealer incentives for a dealer that has
been determined to have a 20 % dealer cash passthrough rate ,
that price would be adjusted to be $ 700 higher to account for
the incentives provided at that time.

gauge how much room they have for negotiations, rather
influenced by changes in available incentives. Note that, in
some embodiments, it may be also be desirable to adjust the

5 than displaying a full range of prices that has been unduly

determined average dealer cost downward by the full

amount of the consumer and dealer incentives at this time.
For instance , a price paid (transaction price ) of $ 15 , 234 10 Once average price paid is determined for the specified
corresponding to a historical sales transaction for a Honda
vehicle , at step 580 one or more price ranges may be
Civic might have been artificially low due to incentives . determined . These price ranges may be determined using the
Since the incentives are known at the time that historical

standard deviation determined from the historical transac

transaction took place , it can be determined what incentives

tion data , including the adjusted transaction prices , of the

were available at that time and how they affect the prices 15 bin . For example , the top end of a “ good ” price range may

corresponding to a historical transaction ( for example , what
percentage of these incentives are passed through to the

be calculated as : Good = Avg Price Paid + 0 . 15 * stddev, the top
end of a “ great" price range can be determined as Great= Avg

customer ). As dealer incentives are unknown to the con sumer generally and may or may not be passed through ,

Price Paid - 0 .50 * stddev , while an “ Overpriced ” price range
may be defined as any price above the “ good ” transaction

historical transaction data can be evaluated to determine 20 price . Alternatively, the “ good ” price range may extend from
passthrough percentages for these dealer incentives based on
the minimum of the median transaction price and the mean

historical averages and adjusted accordingly.
For instance , using the example Honda Civic transaction ,
a $ 1500 consumer and a $ 1000 dealer incentive might have

transaction price to one -half standard deviation below the

mean price as determined based on the historical transaction
data of the bin , including the adjusted transaction prices

been available . Since consumer incentives are 100 % passed 25 corresponding to the specified vehicle . It will be noted that
through to the consumer , that $ 1500 may be added to the
any other fraction of standard deviation may be used to

historical transaction price to adjust the price of the transaction to $ 16734 . For this particular make of vehicle , the

determine “ good ,” “ great ,” “ overpriced ” price ranges , or
some other method entirely may be used .

manufacturer - to - dealer incentive passthrough rate might
A display may then be generated at step 590 . In one
have been determined to be 54 % . Thus , it may be deter - 30 embodiment, this display may be generated by fitting a
mined that $ 540 would be deducted from the price paid by
Gaussian curve to the distribution of the adjusted transaction

a consumer for this vehicle , on average . Thus , this amount

prices corresponding to the historical pricing data of the bin

may also be added into the price of the transaction to arrive

associated with the specified vehicle and formatting the

at a figure of $ 17274 as the transaction price without

results for visual display . In addition , the visual display may

incentives for this transaction . Similar calculations may be 35 have one or more indicators displayed relative to the dis

performed for the other historical transactions in the specified vehicle 's bin .
After steady state prices are determined , at step 570 the
average dealer cost corresponding to the specified vehicle

played pricing curve which indicate where one or more

pricing ranges or price points are located .

It may be helpful here to illustrate an example in con
junction with a specific vehicle . To continue with the above

may be determined using the historical transaction data in 40 example , for the manufacturer Ford , suppose that the speci

the bin (including the adjusted transaction prices corre sponding to the historical transactions) and the dealer cost
model corresponding to the manufacturer of the specified

fied vehicle is a 2009 Ford Econoline Cargo Van , E - 150
Commercial with no options. In this case , the dealer cost
model for Ford may specify that the dealer cost is calculated

vehicle . The price ratio corresponding to the specified

off of the base MSRP minus freight charge . From data

tion by plugging in values corresponding to the specified

for this vehicle is $ 26 ,880 and freight charges are $ 980 .

and solving. Using the determined price ratio , the average

as Holdback = do + a , (MSRP - Freight), where a , = 0 , a = 0 .03

erCost .

be determined to be $ 23 ,033 from obtained data , thus

In one embodiment, at this point, if there are currently any

Factory Invoice = Base Invoice + Ad fees + Freight = $ 23 , 033 +

incentives available for the specified vehicle the adjusted

$ 428 + $ 980 = $ 24 ,441 and Dealer cost= Factory Invoice

vehicle may then be determined using the price ratio equa - 45 obtained from a data source it can be determined that MSRP
vehicle into the bin - level variables of the price ratio equation

Accordingly , holdback for the specified vehicle is computed

price paid (mean ) for the specified vehicle may be deter (from the above dealer model corresponding to Ford ). Thus ,
mined using the equation Avg Price Paid = PriceRatio * Deal- 50 holdback = 0 .03 * ( 26880 - 980 ) = 777 . Base invoice price can

transaction prices for the historical transactions and the

Holdback = $ 24 ,441 - $ 777 = $ 23 ,664

average price paid can be scaled based on these incentives. 55 Using prices from historical transaction data correspond
In particular, utilizing a presented interface a user may have ing to the 2009 Ford Econoline Cargo Van , E - 150 Commer

selected on or more consumer incentives offered in conjunc -

tion with specified vehicle configuration. These specified
consumer incentives may be utilized to adjust the transaction

price . More specifically, these transaction prices may be 60

cial with no options (the bin ) an average price ratio may be

determined . As mentioned earlier , these prices may be

adjusted for incentives .

Assume now that PriceRatio = f( x )= - "E M (B , X , X ) =
further adjusted based on a process similar to that used in 1.046 for the 2009 Ford Econoline Cargo Van , E -150
determining steady state pricing , which accounts for current Commercial, in
this case Average Price
incentives. Thus, the equation may be Price ( transaction Paid = DealerCost* 1.046 = $ 24,752 . At this point, if there
price )= Price _ ss (steady state ) - 1 . - 21d, where I = consumer were any currently available incentives available for the
incentives applied to the transaction , I dealer incentives 65 2009 Ford Econoline Cargo Van , E - 150 Commercial with no
available for the transaction , and a = dealer incentives options adjustments can be made . In this example , there may
passthrough rate or Avg Price Paid finai– Avg Price not be. However, if there were , for example, $ 1,500 in
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consumer incentives and $ 500 in dealer incentives, the
prices can be rescaled based on these incentives . Thus , in
this scenario , average price paid adjusted = $ 24 ,752 - $ 1 ,500 0 . 30 (500 ) = $ 23 , 102, presuming this vehicle has historically
had a 30 % passthrough rate .
5
Turning briefly to FIGS. 7A and 7B one example of

32
ing the obtained currently available incentives to allow a
user to select zero ormore of the available incentives. Notice
here that one of the presented incentives comprises a $ 4500
cash amount. Suppose for purposes of the remainder of this
example that the user selects this $4500 incentive .
Moving now to FIG . 9C , an embodiment of an interface

particular, FIG . 7A is an interface presenting the determined

Sedan R / T AWD ) is depicted . Notice here that the interface

interfaces which may be used by a vehicle data system to
present such pricing information to a user are depicted . In

presenting pricing information associated with selected
vehicle configuration (in this case a 2009 Dodge Charger 4dr

Actual Dealer Cost, Factory Invoice , Average Paid (average 10 specifically notes that the prices shown include the $ 4500 in
price paid ) and sticker price for a 2009 Ford Econoline consumer incentives selected by the user with respect to
Cargo Van , E - 150 Commercial on a national level while
interface 1510 in this example .
FIG . 7B is an interface presenting identical data at a local
Notice now , with respect to FIG . 9D one embodiment of
an interface presenting the determined Actual Dealer Cost ,
level.
Accordingly , for this particular example, the case of the 15 Factory Invoice , Average Paid (average price paid ) and
2009 Ford Econoline Cargo Van , E -150 Commercial, the sticker price for a 2009 Dodge Charger 4dr Sedan R / T AWD
breakout of prices is that the top end of the “ good ” price on a local level is presented . Notice here with respect to this
range can now calculated as : “ good” and “ great” ranges are
interface , that the user is presented not only with specific
computed as follows: " good ” extends from the min (median
pricing points , but in addition , data on how these pricing
(P ), mean ( P )) down to one-half standard deviation below the 20 points were determined , including how the $ 4500 consumer

mean price over recent transactions . The “ great” price range

incentive selected by the user was applied to determine the

extends from one -half standard deviation below the mean

dealer cost and the average price paid . By understanding

and lower. So , for the Econoline in this example, with no
options : Average price = $ 24 ,752 nationally, the upper end of

incentive information and how such incentive information
and other data may be pertain to the dealer cost and the

this example ) and the upper end of the " great price

understand and evaluate prices and pricing data with respect
to their desired vehicle configuration .

the " good " price range = $ 24 , 700 ( the median of the data in 25 average price paid by others, a user may better be able

range = 24752 -0 . 5 * 0 , = 24752 -0 .5 (828 ) = $ 24 ,338 .
A Gaussian curve can then be fit parametrically to the
actual price distributions of the historical transaction data

It may be additionally useful here to present a graphical

depiction of the creation data which may be presented

corresponding to the 2009 Ford Econoline Cargo Van , E - 150 30 through such interfaces . As discussed above, a bin for a

Commercial to produce embodiments of the visual display
depicted in FIGS. 8A and 8B . Here , FIG . 8A is an interface

visually presenting the national level price distribution for
the 2009 Ford Econoline Cargo Van , E - 150 Commercial

specific vehicle configuration may comprise a set of histori
cal transaction data . From this historical transaction data , a
histogram of dealer margin (transaction price -dealer cost ),
as well as other relevant statistics such as mean and standard

after the Gaussian curve fitting process where the price 35 deviation may be calculated . For example , FIG . 10A graphi

points “ Actual Dealer Cost ” , “ Factory Invoice” , “ Average
Paid ” (average price paid ) and “ Sticker Price ” for a 2009

cally depicts a national -level histogram for a Honda Accord
corresponding to a bin with a large sample set of 6003

Ford Econoline Cargo Van , E - 150 Commercial are indicated

transactions and 18 buckets (the first bucket comprising any

relative to the price curve depicting the pricing distributions

transaction less than 2 standard deviations from themean , 16

for the 2009 Ford Econoline Cargo Van , E - 150 Commercial. 40 buckets of 0 . 25 standard deviations, and the last bucket

Additionally, the “ good” and “ great,” and “ overpriced ” price
ranges are indicated in relation to the presented pricing

comprising any transactions greater than 2 standard devia
tions from the mean ). FIG . 10B graphically depicts another

curve . FIG . 8B presents a similar pricing curve related to

example of a histogram for a Honda Accord .

FIG . 11 depicts a conversion of the histogram of FIG . 10A
local level data for the same vehicle .
It may be illustrative of the power and efficacy of embodi- 45 into a graph . FIG . 12 graphically depicts the overlaying of
ments of the present invention to discuss in more detail
the histogram curve as depicted in FIG . 11 with a normalized
embodiments of various interfaces which may be employed
curve by aligning the means of the histogram and the normal
in conjunction with embodiments of a vehicle data system .

curve and the values for the X - axis . Once the real curve is

Referring to FIGS. 9A - 9D embodiments of interfaces for

abstracted from a simplified normal distribution , recom

obtaining vehicle configuration information and the presen - 50 mended pricing ranges can then be overlaid on top of the

tation of pricing data . In particular , referring first to FIG . 9A ,
4dr Sedan R / TAWD and is presented interface 1500 to allow

at this point a user may have selected a 2009 Dodge Charger

a user to specify his desired vehicle configuration in more
that interface 1500 presents the user with both the invoice
and sticker prices associated with each of the attribute which

normal curve to capture some of the complexity ofthe actual
curve .
FIG . 13 graphically depicts determined “ good ” and
" great” price ranges based on margin ranges determined
below that price . One algorithm could be : that the top of the
range of a side of the “ good ” price range =MIN (50th

detail through the selection of one or more attributes . Notice 55 based on the percentile of people that purchased the car at

percentile transaction margin , average margin ); the lower
Once the user has selected any of the desired attributes he
end of the “ good ” range /upper end of the “ great” range
may be presented with an embodiment of interface 1510 60 would be 30th percentile transaction point if less than 20 %
the user may select.

such as that depicted in FIG . 9B , where the user may be

allowed to select one ormore currently available incentives

associated with selected vehicle configuration ( in this case a
2009 Dodge Charger 4dr Sedan R / T AWD ). In certain

of the transactions are negative margin or 32 . 5th percentile

transaction point if greater than 20 % of the transaction are

negative margin ; and the lower end of " great” price range
would be the 10th percentile transaction point if less than

embodiment, the vehicle data system may access any cur- 65 20 % of the transactions are below Dealer Cost (have a

rently available incentives corresponding to the user 's speci-

negative margin ) or the 15th percentile transaction point if

fied vehicle configuration and present interface 1510 utiliz

less than 20 % of the transaction are negative margin . The
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entire data range could be utilized for displayed , or the range

only for those historical transactions where it can be deter

of the data may be clipped at some point of the actual data

mined with relative accuracy . As the presence of accurate

to simplify the curve . In the example depicted in FIG . 13 , the

trim information or option information may be leveraged to

data set has been clipped at the bottom of the " great” range determine dealer cost, it may be desired to further refine the
1302 .
5 historical transaction to determine those historical transac
Once a dealer cost has been established for the specified tions with accurate trim mapping or identifiable options

vehicle, the dealer cost is added to each bucket along the
X - axis of themargin histogram for this location and vehicle

specification , translating the margin curve into a price curve

information .

Now that a set of historical transactions with accurate trim

mapping and identifiable option information has been

as graphically depicted in FIG . 14 . The price histogram is 10 obtained , an MSRP may be determined for each of these

then overlaid with the determined “ good ” /“ great” price historical transactions at step 930. Again , given that the data
ranges (which may also scaled by adding the dealer cost ) as associated with a historical transaction may be unreliable
well as other pricing points of interest such as Dealer Cost, and that alignment with configuration data ( for example ,
Factory Invoice, and MSRP. This enhanced histogram may
dealer cost models or price ratio equation ) is important, it
be presented to user in a variety of formats, for example , the 15 may be desirable to determine certain data associated with
histogram may be displayed as a simplified curve as the historical transaction data utilizing known data . Thus ,
depicted in FIG . 15 , as a bar chart as depicted in FIG . 16 ; as
even if an MSRP was provided or otherwise obtained , an

actual data as depicted in FIG . 17 ; or as historical trend data MSRP for the historical transaction may be determined .
as in depicted in FIG . 18 .
First, a base MSRP may be determined . Specifically, with
Asmentioned above , to determine accurate pricing infor- 20 year, make, model, and trim identified specifically from the
mation for a specified vehicle , it is important to have

VIN , a base MSRP may be determined based on data

accurate cost information associated with the historical provided by a data source . Then , using additional options
transaction data associated with that vehicle . Thus , in many
identified by the historical transaction data the manufacturer
cases when obtaining historical transaction data from a data
suggested retail pricing for these options can be added to the
source it may be desired to check a dealer cost provided in 25 base MSRP to form the transaction MSRP. More specifi
conjunction with a historical transaction or to determine a
cally, with each historical transaction there may be a field
dealer cost to associate with the historical transaction . As that includes a set of options codes indicating which options
dealer cost models have been constructed for each manu

were factory - installed on the particular vehicle correspond

facturer ( see step 520 ) it may be possible to leverage these

ing to that historical transaction . Parsing this information ,

dealer costmodels to accurately construct dealer cost for one 30 the options codes can be used in conjunction with option
or more historical transactions and check a provided dealer
pricing information obtained from a data source to identify

cost or associate the determine dealer cost with a historical

a MSRP for each factory -installed option . Summing each of
the manufacturer prices for the options the Total Options
FIG . 19 depicts one embodiment of a method for deter- MSRP can be generated and added to the base MSRP to
mining an accurate dealer cost for historical transactions. 35 generate the transaction MSRP for that particular historical
transaction .

Initially , at step 910 historical transactions of obtained
historical data which have accurate trim mapping may be

transaction ( Transaction MSRP = Base MSRP + Total Options
MSRP ) .

identified . In most cases, the vehicle associated with a
historical transactions may be mapped to a particular trim

After the transaction MSRP is determined for the histori
cal transactions , invoice pricing for each of the historical

based on the vehicle identification number (VIN ) associated 40 transactions may be determined at step 940 . The transaction

with the historical transaction . However, often a 1 to 1 VIN

mapping cannot be completed as all information necessary
to perform the mapping might not be included in the VIN .
In other words, a particular VIN may correspond to many

invoice may be generated similarly to the transaction MSRP.

First, a base Invoice price may be determined . Specifically,
with year, make, model, and trim identified specifically from
the VIN , a base Invoice price may be determined based on

trim levels for a vehicle . In these cases data providers may 45 data provided by a data source . Then , using additional

provide a one-to -many mapping and provide multiple trims
associated with a single historical transaction . This presents
a problem , as an actual sales transaction may then have

options identified by the historical transaction data , pricing
for these options can be added to the base Invoice price to
form the transaction Invoice price . More specifically , with

multiple historical transactions in the historical transaction
each historical transaction there may be a field that includes
data , each historical transaction associated with a different 50 a set of options codes indicating which options were factory
trim , only one of which is actually correct. Given that there
installed on the particular vehicle corresponding to that

is often no way of identifying which of these historical
transactions is correct, an appropriate modeling approach is

historical transaction . Parsing this information , the options
codes can be used in conjunction with option pricing infor

to either weight these transactions differently or exclude

mation to assign an options Invoice price for each factory

these potential mismapped transactions from the model- 55 installed option . Summing each of the option Invoice prices
building dataset. Thus, in one embodiment, after identifying
for the options the Total Options Invoice price can be

these potential mismapped transactions by for example ,
determining if there are multiple historical transactions
associated with a single VIN , the identified historical trans -

generated and added to the base Invoice price to generate the
transaction Invoice price for that particular historical trans
action ( Transaction Invoice = Base Invoice + Total Options

actions may be excluded from the historical data set ( for 60 Invoice ).

purposes of this method ).

Within the remaining historical transactions, then , those

historical transactions with accurate information may be

Using the determined MSRPs and Invoice prices, a dealer
step 950 . This dealer cost may be determined by algorith

cost for each historical transaction may be determined at

identified at step 920 . As discussed before , the invoice and mically determined utilizing the dealer cost model associ
dealer cost fields of historical transaction data may be 65 ated with the manufacturer of the vehicle associated with a
inaccurate . As one objective of the determination of dealer

historical transaction . More specifically , each make of

cost is accuracy it is important that dealer cost be determined

vehicle (manufacturer ) has an associated holdback equation
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as discussed above . For a particular historical transaction ,
using the holdback equation corresponding to the make of
the vehicle to which the historical transaction pertains, the
base invoice price ,base MSRP, transaction invoice price and
transaction MSRP determined for that historical transaction , 5
and freight fees (which may be determined based on infor
mation obtained from a data source similarly to the deter
mination of base invoice and base MSRP), the holdback
equation can be applied to determine dealer cost
10
(dealercost= invoice -holdback ).
In the foregoing specification , the invention has been
described with reference to specific embodiments .However,

holdback associated with a dealer cost relationship for the
manufacturer from the historical transaction data .
4 . The system of claim 3, wherein the equation is deter
mined by selecting the equation from a set of equations
based on a set of rules , each equation of the set of equations
associated with a vehicle invoice price for the manufacturer
and wherein the selected equation is most consistent of the
set of equations across all vehicle invoice prices.
5 . The system of claim 3, wherein the dealer cost model
is determined for the manufacturer based on invoice data
corresponding to the manufacturer, where the dealer cost
model defines holdback as a function of one or more pieces

one of ordinary skill in the art appreciates that various
of invoice data .
modifications and changes can be made without departing
6 . The system of claim 1 , wherein the one or more models
from the scope of the invention as set forth in the claims 15

below . Accordingly , the specification and figures are to be
regarded in an illustrative rather than a restrictive sense , and

include a price ratio model associated with the vehicle
configuration .

all such modifications are intended to be included within the
scope of invention .

generated for the set ofhistorical transaction data associated

have been described above with regard to specific embodiments. However, the benefits , advantages , solutions to prob -

sion analysis of a set of vehicle attributes in the historical
transaction data corresponding to that vehicle configuration ,

lems, and any component( s) that may cause any benefit ,
advantage , or solution to occur or becomemore pronounced

wherein the price ratio model defines price ratio as a
function of one or more vehicle attributes in the set of

7. The system of claim 6 , wherein the price ratio model is

Benefits, other advantages, and solutions to problems 20 with the vehicle configuration based on multivariable regres

are not to be construed as a critical, required , or essential 25 vehicle attributes.
feature or component of any or all the claims.
8 . A method, comprising :
obtaining historical transaction data , wherein the histori
What is claimed is:
cal transaction data comprises data on vehicle transac

1. A system , comprising:
a vehicle data system coupled to one or more computer 30
devices over a network , the vehicle data system com

prising:

a data gathering module to :
obtain historical transaction data ,wherein the historical

transaction data is associated with a vehicle configu

transaction data comprises data on vehicle transac - 35

tions received from a set of data sources coupled to

the vehicle data system over the network ;
determine a plurality of sets of the historical transaction
data , where each of the plurality of sets of historical 40
transaction data is associated with a vehicle configu
ration , and
determine pricing data corresponding to the vehicle
configuration by applying one or more models to the
set of historical transaction data associated with the 45
vehicle configuration , wherein the pricing data
includes a set of transaction prices and one or more

a pricing data analysis module to :

quantifiable price ranges determined based on the set

of historical transaction data associated with the
vehicle configuration , and

tions received from a set of data sources coupled to the
determining a plurality of sets of the historical transaction
data , where each of the plurality of sets of historical
vehicle data system over the network ;

50

ration ;

determining pricing data corresponding to the vehicle
configuration by applying one ormoremodels to the set

ofhistorical transaction data associated with the vehicle
configuration , wherein the pricing data includes a set of
transaction prices and one or more quantifiable price
ranges determined based on the set of historical trans
action data associated with the vehicle configuration ;

receiving a specified vehicle configuration from a user at
a computing device ; and
generating an interface based on the pricing data associ
ated with the specified vehicle configuration , wherein
the generation of the interface is initiated substantially
simultaneously to the reception of the specified vehicle
configuration and the interface is configured to present
the set of transaction prices and the quantifiable price
ranges , and wherein the quantifiable price ranges are

an interface module to :
receive a specified vehicle configuration from a user at
a computing device , and
generate an interface based on the pricing data associ -

9. The method of claim 8 ,wherein the one or more models

wherein the generation of the interface is initiated
substantially simultaneously to the reception of the
specified vehicle configuration and the interface is

10 . Themethod of claim 9 , wherein the dealer cost model
holdback associated with a dealer cost relationship for the

tifiable price ranges are presented relative to the set
of transaction prices .

based on a set of rules, each equation of the set of equations

presented relative to the set of transaction prices.

include a dealer cost model for a manufacturer associated
ated with the specified vehicle configuration , 55 with the vehicle configuration .

is determined by determining an equation for deriving a

configured to present the set of transaction prices and manufacturer from the historical transaction data .
the quantifiable price ranges , and wherein the quan - 60 11 . The method of claim 10 , wherein the equation is

2 . The system of claim 1, wherein the one ormore models
include a dealer cost model for a manufacturer associated

with the vehicle configuration .

3 . The system of claim 2 , wherein the dealer cost model

is determined by determining an equation for deriving a

determined by selecting the equation from a set of equations
associated with a vehicle invoice price for the manufacturer
and wherein the selected equation is most consistent of the

65 set of equations across all vehicle invoice prices .

12 . The method of claim 10 , wherein the dealer cost

model is determined for the manufacturer based on invoice

US 10 ,217 , 123 B2
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38
configuration and the interface is configured to present
the set of transaction prices and the quantifiable price

data corresponding to the manufacturer, where the dealer
cost model defines holdback as a function of one or more
13 . The method of claim 8 , wherein the one or more

ranges , and wherein the quantifiable price ranges are
presented relative to the set of transaction prices.

14 . Themethod of claim 13 , wherein the price ratio model

cost model for a manufacturer associated with the vehicle

configuration , wherein the price ratio model defines price

with a dealer cost relationship for the manufacturer from the

obtaining historical transaction data , wherein the histori

each equation of the set of equations associated with a
vehicle invoice price for the manufacturer and wherein the

pieces of invoice data .

non - transitory computer readable medium of
models include a price ratio model associated with the 55 claim16 . 15The
, wherein the one or more models include a dealer
vehicle configuration .
.
is generated for the set of historical transaction data asso configuration
17
.
The
non
-transitory computer readable medium of
ciated with the vehicle configuration based on multivariable
10
claim
16
,
wherein
the dealer cost model is determined by
regression analysis of a set of vehicle attributes in the 10
historical transaction data corresponding to that vehicle determining an equation for deriving a holdback associated

transaction data .
ratio as a function of one or more vehicle attributes in the set historical
18
.
The
non -transitory computer readable medium of
of vehicle attributes.
com
15
claim
17
,
wherein
equation is determined by selecting
15 . A non -transitory computer readable medium , com - 15 the
clas equation from athe
set
of equations based on a set of rules,
prising instructions for:
cal transaction data comprises data on vehicle transac
tions received from a set of data sources coupled to the

selected equation is most consistent of the set of equations
20
"across all vehicle invoice prices .
vehicle data system over the network ;
19 . The non - transitory computer readable medium of
determining a plurality of sets of the historical transaction
claim 17, wherein the dealer cost model is determined for
data, where each of the plurality of sets of historical the
manufacturer based on invoice data corresponding to the
20

transaction data is associated with a vehicle configu
ration ;

cle
determining pricing data corresponding to the vehicle
configuration by applying one ormore models to the set
ofhistorical transaction data associated with the vehicle
configuration , wherein the pricing data includes a set of
transaction prices and one or more quantifiable price
ranges determined based on the set of historical transaction data associated with the vehicle configuration ;
receiving a specified vehicle configuration from a user at
a computing device; and
generating
on theconfiouration
pricing datawherein
associ
ated withantheinterface
specifiedbased
vehicle
the generation of the interface is initiated substantially

simultaneously to the reception of the specified vehicle

manufacturer , where the dealer cost model defines holdback

of one or more pieces of invoice data .
2525 asas 20a .function
The non -transitory computer readable medium of
claim 15 , wherein the one or more models include a price

ratio model associated with the vehicle configuration .
21 . The non -transitory computer readable medium of

3030 claim
20 , wherein the price ratio model is generated for the
Cla of historical
set
transaction data associated with the vehicle
configuration based on multivariable regression analysis of
a set of vehicle attributes in the historical transaction data
corresponding to that vehicle configuration , wherein the
35 price ratio model defines price ratio as a function of one or

more vehicle attributes in the set of vehicle attributes .

