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METHOD AND APPARATUS FOR 
COLLECTING DATA FOR AN TEM 

RELATED APPLICATION DATA 

0001. This application is a continuation of U.S. Utility 
patent application Ser. No. 13/919,845, filed by inventor 
Richard Reisman on Jun. 17, 2013 for “Method And Appa 
ratus For Collecting Data For An Item.” U.S. Utility patent 
application Ser. No. 13/919,845 in turn is a continuation of 
U.S. Utility patent application Ser. No. 13/213,956 (now U.S. 
Pat. No. 8,554,600), filed by inventor Richard Reisman on 
Aug. 19, 2011 for “Method And Apparatus For Collecting 
Data For An Item.” U.S. Utility patent application Ser. No. 
13/213,956 in turn is a continuation of U.S. Utility patent 
application Ser. No. 1 1/679,077 (now U.S. Pat. No. 8,036, 
929), which in turn is a divisional of U.S. Utility patent 
application Ser. No. 10/103,343 (now U.S. Pat. No. 7,406, 
436), which in turn is a non-provisional filing from U.S. 
Provisional Patent Application Ser. No. 60/278,033 (filed on 
Mar. 22, 2001 by inventor Richard Reisman for “Method and 
Apparatus for Collecting, Aggregating and Providing Post 
Sale Market Data for an Item'). Each of these prior applica 
tions is hereby incorporated by reference. 

FIELD OF THE INVENTION 

0002 The present invention is directed generally to the 
collection and exchange of market data, and is directed more 
particularly to the collection and aggregation of post-sale 
market data (PSMD) from individual consumers regarding 
products and services, and the provision of aggregated post 
sale market data for use by consumers in making purchasing 
decisions. 

BACKGROUND 

0003. The practice of collection, aggregation, and distri 
bution of market data that relates to point- or time-of-sale 
transaction data for financial and physical commodity prod 
ucts is well established. Financial market data is the basis for 
a multi-billion dollar industry upon which the financial mar 
kets depend, and commodity market data is similarly relied 
upon by traders. Such at-sale market data is relatively simple 
in content, but takes on richness in its collection, aggregation, 
distribution and analysis, and Supports a rich industry ecol 
ogy. Practices that roughly correspond, but relating to post 
sale market data that are applicable to differentiated non 
commodity products and services as described herein are 
almost totally lacking. 
0004. A major reason for this is that commodity products 
(physical and financial) are standardized with specified char 
acteristics and grades that are reliably realized, so that there is 
little or nothing to be learned about an item post-sale, and a 
combination of pre-sale descriptors and at-sale data (Such as 
bid/asked/sale price and volume) are sufficient to fully inform 
buyers. Markets for non-commodity products (and services) 
have not developed in the same way because of the products 
non-standard, differentiated, nature, including the diversity 
of origin and nature, and the resulting diversity of post-sale 
experience to be expected. Marketers seize on this to empha 
size product differentiations which may be real or just 
claimed without foundation, so that price alone is of limited 
significance. The improved communications capabilities of 
the Internet and related information technologies may enable 
dramatic enhancements in the market processes for products 
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of all kinds, and particularly may enable for non-commodity 
markets for differentiated products the development of some 
of the features of commodity markets, such as price-compari 
son tools and auctions. Some aspects of this potential have 
been recognized, particularly with regard to pre-sale and at 
sale transaction activities, but the potential to apply Such 
communications to enable new methods for widespread col 
lection and use of new kinds of post-sale market data to 
Support new methods to better inform market actions remains 
almost completely unrecognized and undeveloped. 
0005 Since its inception in the early 1990s, the Internet 
and the Web have become an increasingly popular source for 
both information and shopping. In this regard, consumers 
(also referred to herein as “buyers' or “users') typically use 
the Internet to (1) locate vendors for desired items, (2) view 
information on items prior to purchase and (3) complete a 
purchase of desired items online. Searches for Such items can 
be completed in various manners, such as by general web 
searches, reviewing particular vendor sites or virtual shop 
ping malls, use of software shopping agents or “bots.” and the 
like. This applies to both individual consumers, and business 
to-business consumers. 

0006 Consumers, however, have limited resources by 
which to evaluate the usefulness or utility of an item, such as 
a product or service, as determined by prior purchasers. Such 
information will be referred to herein as “post-sale market 
data' or “market data.” Examples of such post-sale market 
data include a continuous or periodic evaluation by consum 
ers of the utility of an item over a period of time or the 
operational history (i.e. a maintenance history) of an item. 
0007 Most often, the information available to consumers 
online about a particular item is generated by manufacturers 
or providers. This information usually is indicative only of the 
configuration and price of the item for sale, including nominal 
specifications of capabilities and capacities which may or 
may not be realistic and deliverable in practice. Typically, the 
information provided by these parties may be silent or 
severely limited as to the overall realized utility of an item as 
determined by prior purchasers of the item. Manufacturers 
have, as is well known in the art, collected operational history 
data in the form of tracking repairs performed on items that 
they manufacture. Warranty service on automobiles is one 
Such example. However, no individual or aggregate, post-sale 
market data has been previously made available from Such 
manufacturers and service providers to consumers for assist 
ing them in making purchasing decisions. 
0008. Some limited post-sale market data has been pro 
vided by third party ratings services for use by consumers. 
However, the information generated by these third parties is 
generally limited to a particular group of items and/or fail to 
provide continuous or periodic consumer-generated post-sale 
market data. Traditional examples of Such third party evalu 
ation services include: CONSUMER REPORTS, which pro 
vides independent evaluations of products and services with 
out consumer input and ZAGATS SURVEY, which produces 
ratings of restaurants based on customer Surveys, but does not 
seek continuous review of Such restaurants by individual 
COSU.S. 

0009. Other third party ratings services have appeared 
recently on the Internet. Services such as EPINIONS, PRO 
DUCTOPIA, DEJA, and CONSUMERREVIEWS address 
particular item information, but there are no provisions or 
incentives for consumers to provide continuous or periodic 
post-sale market data on a purchased item. These sources are, 
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furthermore, proprietary in nature, they generally emphasize 
anecdotal reviews, with only limited use of quantitative rat 
ings, and they rely on users to spontaneously offer ratings at 
whatever time they choose to visit the service's Web site. That 
is, there are no provisions to aggregate post-sale market data 
from multiple sources for a particular item in order to gener 
ate useful, consistent, and broadly-based post-sale market 
data to consumers. As a result, Such services are of very 
limited value. 
0010. Other services such as OPEN RATINGS and 
BIZRATE.COM seek consumer evaluations of the ease of 
doing business with, and integrity of the parties offering 
products or services over the Internet, and obtain ratings of 
merchants or Suppliers or marketplaces as agencies, rather 
than evaluating the actual items purchased. Such services 
may be triggered at the point of sale, but do not obtain data on 
the purchased items. Another service, ALEXA.COM, seeks 
consumer evaluations of the value of Web sites. All of these 
Sources are again proprietary in nature, and again have no 
provisions to aggregate post-sale market data from multiple 
Sources for a particular item in order to generate useful and 
broadly-based post-sale market data to consumers. 
0011. As a result, there is a need for a service through 
which post-sale market data is collected from a broad group 
of consumers for a wide-variety of products and services who 
are actively solicited to participate at one or more relevant 
times in the life-cycle of use, aggregated in a standard format, 
and provided to consumers in order to assist purchasing deci 
sions, preferably with a range of value-added Support services 
for access and analysis that may be provided in an open 
market. Such a service is heretofore unknown in existing 
technologies. 

SUMMARY 

0012. One aspect of the present invention includes a 
method and accompanying apparatus for collecting post-sale 
market data for a third party product. According to this 
embodiment, an indication of a sale of an item to a consumer 
is received. A unique identifier is then established which 
corresponds to the item. After the sale, at least one element of 
post-sale market data corresponding to the identifier is 
received. The post-sale market data may be a rating, an indi 
cation of the utility of the item as perceived by the consumer. 
The utility may, furthermore, be correlated to the price of the 
item. Alternatively, the post-sale market data may instead be 
operational data relating to the item, such as performance 
history or maintenance requirements for the item over time. 
The item may be any product or service available in the 
marketplace. 
0013. A second aspect of the present invention includes a 
further method and accompanying apparatus for collecting 
post-sale market data for a third party product. According to 
this embodiment, an indication of a sale of an item to a 
consumer is received. A schedule for Submitting at least one 
element of post-sale market data for the item is then estab 
lished. This schedule may, for example, be based on the class 
of the item, its expected lifetime or any other suitable factor. 
At least one element of post-sale market data, whether a 
rating or operational data report, for the item may then be 
received from the consumer in accordance with the schedule. 
0014. A third aspect of the present invention includes a 
method and apparatus for initiating a collection of post-sale 
market data for a third party item. An indication of a sale of an 
item is transmitted to a central server over a computer net 

Jun. 19, 2014 

work. This may be accomplished via a third party payment 
processor, a merchant's transaction processing system, or the 
like. The central server then generates and transmits a request 
to the consumer to provide at least one scheduled element of 
post-sale market data for the item. 
0015. A further aspect of the present invention includes a 
method and apparatus for initiating the Submission of post 
sale market data. A purchase of an item from a merchant is 
initiated. An acknowledgement of the purchase is then trans 
mitted to a central server. In response, the central server 
generates and transmits a request to provide at least one 
element of post-sale market data for the item to the consumer. 
The consumer may then transmit an agreement to provide the 
at least one element of post-sale market data. 
0016 Yet another aspect of the present invention includes 
a method and apparatus for facilitating the collection of post 
sale market data for a third party item. According to this 
embodiment, a sale of an item to a consumer is completed. An 
identification of the sale and the consumer may then be trans 
mitted to a central server. In response, the central server may 
transmit a request for the consumer to provide at least one 
element of post-sale market data of the item. The request is 
then presented to the consumer. 
0017. A further aspect of the present invention includes a 
Smart device which may be used to (1) record operational data 
for the product; and (2) transmit the operational data to a third 
party information provider via a communication device. Such 
as a network connection. The operational data may be used by 
the third party provider to generate post-sale market data for 
a class of products to which the Smart device belongs. Such 
post-sale market data may then be communicated to a plural 
ity of consumers. 
0018. A further aspect of the present invention includes a 
method and apparatus for aggregating post-sale market data. 
According to this embodiment, a third party aggregator 
accesses a plurality of databases maintained by a plurality of 
Sources which contain post-sale market data for a class of 
items. Alternatively, the Source may forward the post-sale 
market data to the third party aggregator on a regular or 
continuous basis in the form of a data feed, which can then be 
used to create and maintain such databases. The post-sale 
market data is converted to a standard format, and a Summary 
of the post-sale market data is generated for the class of items 
based on the converted post-sale market data. 
0019. Yet another aspect of the present invention includes 
a method and apparatus for collecting post-sale market data. 
According to this embodiment, a purchase event for an item is 
identified. The purchase event is reported to a third party 
information aggregator and Submission of post-sale market 
data to the third party information aggregator is enabled for 
the consumer involved in the purchase event. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020. Further aspects of the instant invention will be more 
readily appreciated upon review of the detailed description of 
the preferred embodiments included below when taken in 
conjunction with the accompanying drawings, of which: 
0021 FIG. 1 is a block diagram of an exemplary computer 
network for implementing certain embodiments of the 
present invention. 
0022 FIG. 2 is a schematic block diagram of an exemplary 
third party aggregator server according to certain embodi 
ments of the present invention; 
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0023 FIG.3 is a schematic diagram of an exemplary indi 
vidual post-sale market information database stored by the 
server of FIG. 2; 
0024 FIG. 4 is a schematic diagram of an exemplary 
aggregate post-sale market data information database stored 
by the server of FIG. 2: 
0025 FIG. 5 is a flow chart of an exemplary process, 
performed by a consumer, for Submitting and retrieving post 
sale market data according to certain embodiments of the 
present invention; 
0026 FIG. 6 is a flow chart of an exemplary process, 
performed by a third party aggregator, for collecting and 
providing post-sale market data according to certain embodi 
ments of the present invention; 
0027 FIG. 7 is a flow chart of an exemplary process, 
performed by a smart device or the like, for submitting post 
sale market data according to certain embodiments of the 
present invention; 
0028 FIG. 8 is a block diagram of an exemplary computer 
network expanding upon elements of FIG. 1 according to 
certain embodiments of the present invention having further 
differentiation of roles; and 
0029 FIG.9 is a graphical representation of an exemplary 
process for conversion and normalization of data. 

DETAILED DESCRIPTION 

0030. As used herein, the terms “post-sale market data” or 
“user-generated market data' or "consumer-generated mar 
ket data” are meant to refer to one or both of “rating data” and 
“operational data.” “Rating data” refers to a consumer-gen 
erated rating of an item, Such as a product or a service. The 
rating is intended to be an indication of a consumer-perceived 
utility or usefulness of the item. A rating may be provided as 
a numerical scale with a predetermined range, i.e. 1 to 10, 
where 1 indicates a low level of utility and 10 indicates a high 
level of utility. Other scales may be provided and used with 
the present invention, including scales having negative val 
ues. Ratings may also include component ratings that address 
specific aspects of overall utility. Such as power, durability, 
appearance, and the like. 
0031 “Operational data” as used herein refers to actual 
operating statistics related to a product or service. Such oper 
ating statistics will vary based on the item involved. In the 
case of an automobile, for example, “operational data” may 
refer to a maintenance history of the vehicle, i.e. the number 
of times the vehicle was repaired in a given period of time, and 
the types of repairs involved, as well as usage history, i.e. the 
mileage, average speeds, and fuel economy, as well as data 
relating to cost of ownership, i.e. gas mileage, repair costs, 
and insurance costs. Operational data may be Submitted peri 
odically by a consumeror may be Submitted by a Smart device 
which is programmed to report its operational capacity at 
predetermined intervals. Operational data can also be under 
stood to be an objective counterpart to Subjective rating data, 
and the term rating data may at times be used to refer generi 
cally to both kinds of post-sale market data. In either case, 
Submission by a consumer is meant to include Submission by 
a software agent operating on behalf of the consumer. 
0032 “Utility” as used herein refers to a consumer's per 
ception of the usefulness of an item. The numerical values 
associated with utility may not have any quantifiable units 
associated therewith, although a dollar or other monetary 
denominated scale may also be useful. However, it should be 
readily understood that utility can be successfully approxi 
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mated through a ratings scale, as described herein. “Utility” is 
to be readily distinguished from “Utility per dollar as 
described herein, wherein the latter term describes a ratings 
scale modified by the price of the item. It should be further 
understood that the price may be expressed in any currency 
other than dollars. 

0033 “Consumeras used herein refers to any consumer, 
buyer, purchaser or user of an item in a broad sense. This may 
be a private individual in respect to a so-called “consumer 
product or service item, or it may be one or more representa 
tives of a business in respect to a business product or service 
item. “Consumer may also refer to a user of an item who is 
not the actual purchaser. 
0034) “Indication of sale” as used herein refers to any 
means of identifying consumers of an item at any point in its 
usage life-cycle. Identifying “triggers” (“triggering events”) 
that occur at the point (and/or time) of sale are preferable in 
reaching consumers early in the life-cycle, but other triggers 
Such as delivery, maintenance, add-ons, or other after-market 
activity may be used as complements or alternatives. 
0035 “Item as used herein refers to an individual “unit 
or instance of any product or service, as delivered to and used 
by a consumer. This may include items provided at no charge, 
and items that are “virtual such as Web pages or sites or other 
information products or services. Multiple associated items 
may be considered as a “group' of items, and “taxonomies' 
may relate these groupings in defined ways. One useful group 
is all item instances of the same particular product or service 
as characterized by make and model and such other major 
attributes, such as model year, that are major differentiators in 
the selection of an item to be purchased, referred to as an item 
“type.” The term “item” may also be used herein as a short 
hand term for the item type, which will usually be obvious in 
context. Taxonomies may define one or more hierarchies of 
Such groupings that may relate item groups into "classes' 
which may be by Source and model. Such as Accord LXI, 
Accord, Honda, and/or by generic "category. Such as mid 
size sport sedan, Sedan, automobile, motor vehicle. Note that 
the term “class” is meant to include the “type' as a specific 
kind of class. "Sub-groups' may involve secondary variations 
in item features, such as options that may or may not be 
selected, such as automatic transmission, sport Suspension, 
and the like. 
0036 “Marketplace' as used herein refers broadly to any 
locus of buying and selling. This can include “merchants' or 
retailers who buy product inventory and sell directly to con 
Sumers, and the brokers or other intermediaries who simply 
provide a meeting place or other Support services for match 
ing buyers and sellers. The latter includes the narrower usage 
of “marketplace' as is currently common in e-commerce. 
Thus a “marketplace server' should be understood to include 
merchant servers operated by a retailer as well as third party 
market-matching servers that serve multiple sellers. 
0037 “Analysis” and “data mining as used herein are 
broadly interchangeable. Both are meant to address the pro 
cesses of selecting, filtering, cleaning, transforming, and nor 
malizing raw data, database searching, processing, and asso 
ciated data feed handling, and the various mathematical, 
statistical, visualization, and presentation methods used to 
enable users to control how they process and draw inferences 
from Such data. 
0038 'Aggregation' as used herein is meant to broadly 
include the various aspects and levels of collecting data sets 
from consumers, processing, Summarizing, and aggregating 
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Such data set collections, and providing access or distributing 
post-sale market data to data users or other parties, as 
described below, and to include the more specific case of pure 
aggregation of multiple sets of data. Thus the broader mean 
ing of collector/aggregator is generally included, except 
where a more specific meaning is suggested. The term "sec 
ond-tier aggregation' is used to more specifically refer to 
cases where multiple collected sets of PSMD are combined 
into a "superset' collection, and is meant to include possible 
further tiers of aggregation unless otherwise qualified. This 
second-tier aggregation may also be termed "consolidation.” 
a term used in financial market data systems to refer to the 
process of combining individual real-time data streams or 
feeds from each of multiple marketplaces (that report trades 
of a financial product) into a consolidated feed (that includes 
all Such trades). Aggregation may also refer to both the nar 
row aspect of aggregation of individual data as individual data 
and more broadly to include the reduction of individual data 
into Summarized form. 

0039. With these definitions in mind, the present invention 
can be described, in various embodiments, as a system for 
collecting post-sale market data from individual consumers 
for a plurality of items, aggregating the post-sale market data 
based on the class or type of item involved, and enabling 
consumers to view both the individually-submitted post-sale 
market data and the aggregated data in order to facilitate 
purchasing decisions. 
0040. It is contemplated that the collection mechanism for 
the present invention may be triggered by a sale of an item. 
The sale may take place online or offline. In an online 
embodiment, for example, a consumer may purchase an item 
from a vendor over the Internet. The sale may be accom 
plished through the consumers use of a standard web 
browser. Alternatively, the consumer may use a Software 
shopping agent or shopping bot, to initiate a sale. The sale, in 
turn, may trigger a Software function by which the consumer 
is queried as to whether he or she wishes to Submit post-sale 
market data, in the form of ratings and/or operational data, for 
the item sold. The consumer may optionally be offered vari 
ous incentives in exchange for participation. Such incentives 
may include a rebate on the purchase, a credit towards a 
further purchase, and/or non-currency awards, such as free 
access to aggregated post-sale market data for a variety of 
products, frequent flier miles, or Web points, or pre-paid 
telephone time. If the consumer agrees to participate, a sched 
ule for the Submission of post-sale market data may option 
ally be provided. The schedule may include a period of time 
in which one or more instances of post-sale market data are to 
be provided. If the consumer Submits post-sale market data in 
accordance with the schedule, the consumer continues to 
receive the incentive. 

0041. In an exemplary offline embodiment, a traditional 
sale may take place at a merchant's location. The sale, while 
being completed at a merchant's transaction processing sys 
tem (such as a point-of-sale terminal (POS)), triggers a func 
tion by which the consumer is queried as to whether he or she 
wishes to submit post-sale market data for the item. The 
consumer may agree to participate at either the time of sale or 
thereafter. Notification to the consumer in an offline embodi 
ment may take place at the POS, through a payment proces 
Sor, Such as a credit card or debit card payment processor, as 
a byproduct of a manufacturer warranty registration process, 
or through a consumer-operated device. Such as a Smart card 
that is used to complete the sale. Various other consumer 
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devices may also be used to provide Such notification and 
other triggering events may be used to trigger Solicitation of 
the Submission of market data from the consumer, as 
described further below. 
0042 Turning now to the aggregation component of the 
present invention, it is contemplated that aggregated post-sale 
market data may be generated from numerous individual 
post-sale market data Submissions which are received from 
various consumers for a variety of items. The aggregation 
component may additionally aggregate data from a plurality 
of post-sale market data collection sources other than con 
Sumers, such as from manufacturers, Vendors, other ratings or 
operational data collectors (each with its own set of consumer 
Submission Sources), and the like. The aggregated data may 
be used to generate overall utility statistics of the various 
items being tracked. This aggregated data may then be pro 
vided to a plurality of consumers who have access to the data 
in order to assist in purchasing decisions. 
0043. As part of the aggregation process, individuals may 
be evaluated to determine their rating behavior. For example, 
certain consumers may consistently rate items in either too 
harsh or too forgiving a manner, when compared to other 
consumers rating an item, or with a consistent pattern of 
unusually high or low deviation from an average rating. The 
system of the present invention, in certain embodiments, may 
then adjust these consumers' ratings in a statistically-appro 
priate manner. In addition, the aggregation process may 
include a statistical analysis by which aggregated data is 
adjusted to provide a uniform distribution of ratings among 
the plurality of consumers Submitting post-sale market data. 
0044) A distribution component may be provided which 
allows consumers and the like to access aggregated and/or 
individual post-sale market data for an item. Aggregated or 
individual data may be distributed in real time. The distribu 
tion component may be hosted on a centrally-accessible com 
puter network, such as on a web site on the Internet. While 
aggregated Summary data may be provided without any pri 
vacy concerns, access to the individual data may be arranged 
Such that Submitting consumers cannot be readily identified. 
This may be assured by providing an identifier corresponding 
to each Submitting consumer, rather than Supplying informa 
tion by which a consumer may be identified. The identifier 
should be specific to a single collection Source and the con 
Sumer's identification data should preferably be restricted to 
the original third party aggregator that collected the personal 
information, unless permission from the consumer to release 
Such information has been given. 
0045. In order to fund the development and continuing 
operation of the system of the present invention, it is contem 
plated that a variety of revenue-generation techniques may be 
employed. For example, consumers may be charged a fee to 
access the individual or aggregate post-sale market data. The 
fee may be charged as a Subscription or membership fee 
which entitles a consumer to access the data as a Subscriber 
for a predetermined period of time, or the fee may be charged 
ona per-access basis. Fees may further be based upon the type 
of data that is being accessed. In addition, advertisers may pay 
a fee to place advertisements along with the individual or 
aggregated post-sale market data. Alternatively, the indi 
vidual or aggregated data may be licensed for a fee to other 
parties for their use. Merchants and marketplaces, as well as 
manufacturers and service providers, may pay fees for 
detailed data specific to their consumers for their own market 
research and customer relations uses, and may provide incen 
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tives to encourage those consumers to provide data. They may 
also pay to sponsor access to such data for their consumers, on 
a flat fee or transaction basis. Other licensees may include 
print publishers such as consumer or trade publications and 
online publishers such as portals or shopping information 
sites, and other purchasers and resellers of market research 
data and reports. Additional funding may be in the form of 
revenue for value-added and Supporting services, including 
providers of analytic, data mining, and decision Support tools, 
including shopping and asset management bots or agents, and 
providers of infrastructure such as for servers and data inter 
change. 
0046 Referring now to FIGS. 1-7, wherein similar com 
ponents are referenced in like manner, various features for a 
method and apparatus for collecting, aggregating and provid 
ing post-sale market data for an item are disclosed. 
0047 Turning now to FIG. 1, there is depicted an exem 
plary computer network 10 through which a plurality of con 
Sumers operating consumer terminals 12 may communicate 
with one or more third party aggregator servers 14 over net 
work connection 11 in order to submit or view post-sale 
market data. In addition, one or more marketplace servers 16 
may also be in communication with the third party aggregator 
server 14 to provide notification of sales and may further 
communicate with the payment processing server 18 to com 
plete sales transactions with consumers. In alternate embodi 
ments, the third party aggregator server 14, the marketplace 
server 16 or the payment processing server 18 may host the 
collection of post-sale market data from a consumer, as dis 
cussed further herein. Smart device 13 may also participate as 
a source of operational data. 
0048 Although computer network 10 is preferably an 
Internet-based network such as the World WideWeb, it may 
be any one or more of a local area network (LAN), a wide 
area network (WAN), an intranet environment, an extranet 
environment, a wireless network or any other type of com 
puter network, such as those enabled over public switched 
telephone networks. 
0049 Consumer terminals 12 may each be any type of 
computing device. Such as a personal computer, a worksta 
tion, a network terminal, a hand-held remote access device, a 
personal digital assistant (PDA), a Smartphone or any other 
device that can accomplish two-way electronic communica 
tion over the network connection 18. Consumers may run a 
web browser or the like on consumer terminal 12 to commu 
nicate with the third party aggregator server 14. It should be 
understood that consumer terminals 12 may also take the 
form of combinations of multiple such computing devices, 
with portions of the functions operating on one or more per 
sonal computers, PDAs, or other devices, or on third party 
servers providing Web services or acting as application ser 
vice providers (ASPs). 
0050. Third party aggregator server 14 may be one or more 
servers which cooperate to collect, aggregate and distribute 
post-sale market data. In a case where multiple servers act as 
third party aggregator server 14, Such multiple servers may be 
independently or jointly operated. The data may be collected 
in different formats and later combined into a standard format 
during an aggregation process. 
0051 Marketplace server 16 may be operated on a central 
computer network, such as the Internet, to effectuate online 
sales. Alternatively, or in addition thereto, the marketplace 
server 16 may be a transaction processing system operated at 
a merchant's store location. 
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0.052 Payment processing server 18 may be an indepen 
dent payment clearance system, such as a credit card clear 
inghouse, which processes consumer payments in a tradi 
tional manner. It may also be a provider of virtual payment 
services, including wallets, virtual cash, micropayments, or 
incentives points. 
0053 Other specific functions and operations of consumer 
terminals 12, third party aggregator server 14, seller servers 
16 and payment processor server 18 are discussed further 
below. 
0054 Turning now to FIG. 2, displayed therein are exem 
plary components of a computing device. Such as third party 
aggregator server 14. It should be understood that any of 
consumer terminals 12, marketplace server 16 and payment 
processing server 18 may share similar configurations. How 
ever, for sake of brevity, the discussion immediately below 
will refer to the third party aggregator server 14 only 
0055. The primary component of the third party aggrega 
tor server 14 is a processor 20, which may be any commonly 
available microprocessor, such as the PENTIUM III manu 
factured by INTEL CORP. The processor 20 may be opera 
tively connected to further exemplary components, such as 
RAM/ROM 22, a clock 24, input/output devices 26, and a 
memory 28 which, in turn, stores one or more computer 
programs 29, an individual post-sale market database 300, 
and an aggregated post-sale market database 400. 
0056. The processor 20 operates in conjunction with ran 
dom access memory and read-only memory in a manner well 
known in the art. The random-access memory (RAM) portion 
of RAM/ROM22 may be a suitable number of Single In-line 
Memory Module (SIMM) chips having a storage capacity 
(typically measured in kilobytes or megabytes) sufficient to 
store and transfer, inter alia, processing instructions utilized 
by the processor 20 which may be received from the applica 
tion programs 29. The read-only memory (ROM) portion of 
RAM/ROM 22 may be any permanent, non-rewritable 
memory medium capable of storing and transferring, inter 
alia, processing instructions performed by the processor 20 
during a start-up routine of the third party aggregator server 
14. 

0057 The clock 24 may be an on-board component of the 
processor 20 which dictates a clock speed (typically mea 
sured in MHZ) at which the processor 20 performs and syn 
chronizes, inter alia, communication between the internal 
components of the third party aggregator server 14. 
0058. The input/output device(s) 26 may be one or more 
commonly known devices used for receiving system operator 
inputs, network data, and the like and transmitting outputs 
resulting therefrom. Accordingly, exemplary input devices 
may include a keyboard, a mouse, a Voice recognition unit 
and the like for receiving system operator inputs. Output 
devices may include any commonly known devices used to 
present data to an System operator of the third party aggrega 
tor server 14 or to transmit data over the computer network 10 
to, for example, the consumer terminals 12. 
0059. Accordingly, suitable output devices may include a 
display, a printer and a Voice synthesizer connected to a 
speaker. Other input/output devices 26 may include a tele 
phonic or network connection device. Such as a telephone 
modem, a cable modem, a T-1, T-2 or T-3 connection, a digital 
subscriber line or a network card, wireless transceiver, or the 
like for communicating data to and from other computer 
devices over the computer network 10. In an embodiment 
involving a network server, it is preferred that the communi 
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cations devices used as input/output devices 26 have capacity 
to handle high bandwidth traffic in order to accommodate 
communications with a large number of consumer terminals 
12. 

0060. The memory 28 may be an internal or external large 
capacity device for storing computer processing instructions, 
computer-readable data, and the like. The storage capacity of 
the memory 28 is typically measured in megabytes or 
gigabytes. Accordingly, the memory 28 may be one or more 
of the following: a floppy disk in conjunction with a floppy 
disk drive, a hard disk drive, a CD-ROM disk and reader/ 
writer, a DVD disk and reader/writer, a ZIP disk and a ZIP 
drive of the type manufactured by IOMEGA CORP., and/or 
any other computer readable medium that may be encoded 
with processing instructions in a read-only or read-write for 
mat. Further functions of and available devices for memory 
28 will be apparent. 
0061 The memory 28 preferably stores, inter alia, a plu 

rality of programs 29 which may be any one or more of an 
operating system such as WINDOWS NT by MICROSOFT 
CORP, and one or more application programs, such as a web 
hosting program and a database management program of the 
type manufactured by ORACLE, each of which may be nec 
essary to implement the embodiments of the present inven 
tion. The programs 29 preferably also include processing 
instructions for accomplishing communication of data with 
consumer terminals 12, marketplace servers 16 and payment 
processing server 18, as described herein. Accordingly, the 
programs 29 may include a web hosting application and the 
like for allowing consumers to Submit individual post-sale 
market data to the third party aggregator server 14, and the 
like. The web hosting software may include functionality 
sufficient to read JAVASCRIPT, HypertextMarkup Language 
(HTML). Extensible Markup Language (XML) and other 
similar programming languages typically used in conjunction 
with hard-wired or wireless Internet applications. The pro 
grams 29 may also use advanced Internet application integra 
tion (IAI) methods based on Web services, Simple Object 
Access Protocol (SOAP), Java Message Services (JMS), or 
other remote messaging and method invocation middleware 
techniques, or Agent Control Languages (ACLS). The pro 
grams 29 preferably also include a database management 
program, Such as of the type commonly manufactured by 
ORACLE CORP to save, retrieve and analyze data received 
through third party aggregator server 14. The programs 29 
may also include other applications, such as VISUAL 
BASIC, to allow an operator to program specific functions to 
be performed by the third party aggregator server 14 as 
described herein. The programs 29 thus cooperate to form a 
system which operates in the manner described further below. 
0062. The memory 28 preferably also stores a plurality of 
relational, object-oriented or other databases, such as an indi 
vidual post-sale market data database 300 and the aggregated 
post-sale market data database 400, examples of which are 
depicted in FIGS. 3 and 4, respectively. In referring to the 
databases depicted therein, it is important to note that the first 
row of the databases includes a field header for each field of 
the database and the remaining rows each correspond to one 
record of the database. Fields of data, are represented by each 
column. Further or fewer fields and records of data may be 
used. The databases 300, 400 described herein may be con 
figured into any number of relational databases. In addition, 
configurations other than database formats, including use of 

Jun. 19, 2014 

XML formats or other standard and/or self-describing for 
mats may be used to store the data maintained in exemplary 
databases 300 and 400. 

0063 Although the embodiment described herein 
involves components of typical computer network servers, 
other existing or future technologies which perform similar 
functions may be employed. One such variation is the blur 
ring of server and enterprise boundaries involved in the use of 
so-called “Web services” in which functions typically per 
formed by a single server complex operated by a single enter 
prise may be "distributed so as to integrate component Ser 
vices provided on remote servers operated by independent 
enterprises into a cohesive “virtual server' offered by the 
combined “virtual enterprise.” A similar variation is the use of 
“application service providers’ (ASPs) to outsource such 
services. Also clearly intended is the use of multiple cooper 
ating servers, as well as the use of multiple cooperating client 
systems noted previously, as well as the use of mobile agent 
technologies. Variations may include assemblages based on 
combinations of downloadable programs, plug-ins, applets, 
aglets, or other distributed components and the use of remov 
able components such as Smart cards. Such assemblages may 
include elements controlled, managed and possessed by any 
combination of the consumer, the marketplace, the aggrega 
tor, or any other party. Thus, for example, elements that might 
be implemented on consumer terminals 12, might alterna 
tively be provided in an ASP mode by a marketplace server 
16. Future embodiments of consumer terminals 12 may be 
based on a wide spectrum of intelligent devices including 
Smart cards, cell phones, PDAs, wearable computers and 
sensors, home computers, home network complexes, auto 
motive computers, and the like, and may involve mobile 
applications that move from device to device, as needed. One 
example of an assemblage approach would be the linking a 
consumer's PDA or Smart card into an in-store system or 
kiosk, whether by physical connection, or over a wireless 
network as the consumer walks down aisles and scans item 
bar codes (or simply points, using advanced pervasive com 
puting technology). Such assemblages would draw on both 
the consumer's data resources and those made available by 
the various other participating parties, which might include 
proprietary sources of PSMD, pre-sale data Such as catalogs, 
product attributes, pricing and inventory information, deci 
sion Support system (DSS) tools and analytics, and the like. 
0064 Referring now to FIG. 3, an exemplary individual 
post-sale market data database 300 is provided to receive 
post-sale market data which is submitted to the third party 
aggregator server 14 by the plurality consumers through con 
Sumer terminals 12 in accordance with the exemplary pro 
cesses described below with respect to FIGS. 5-7. Although 
the system described herein may be useful for any item avail 
able in the marketplace, the exemplary individual post-sale 
market data database 300 described herein will be described 
for an embodiment where the item is an automobile. In such 
an embodiment, the exemplary individual post-sale market 
data database 300 may include a consumer identifier field 
302, an item type identifier field 304, an item unit identifier 
field 305, a post-sale market data field 306, a time/date field 
308, a trust data field 310, and a next scheduled submission 
field 312. It is to be understood that these fields may be 
re-arranged, deleted, or altered in any manner to accommo 
date other products or services. 
0065. The consumer identifier field 302 may contain per 
Sonal identification information for a consumer. Such per 
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Sonal identification information may include a consumer's 
name, address, telephone number, e-mail address, other con 
tact information, as well as demographic data of the con 
Sumer, Such as the age, gender, or income level of the con 
Sumer. Alternatively, or additionally, the consumer identifier 
field 302 may contain a unique identifier pertaining to a 
particular consumer who submits post-sale market data to the 
third party aggregator 14, as described previously above. The 
unique identifier may be any alphabetic, numeric or alpha 
numeric, or any binary code which may be generated by the 
third party aggregator server 14 or selected by the user upon 
accessing the third party aggregator server 14. 
0066. The item type identifier field 304 preferably con 
tains information Sufficient to identify a specific item type 
purchased by the consumer. The product may be identified by 
make, model, year of manufacture, or the like. 
0067. The item unit identifierfield 305 preferably contains 
information Sufficient to identify a specific item instance pur 
chased by the consumer. The unit may be identified by serial 
number or other specific indicia, or by an arbitrary unique 
code. The product identifier field may, alternatively or in 
addition, include a transaction identifier to uniquely identify 
the transaction in which the item was purchased. Use of Such 
identifiers may also enable correlation of multiple occur 
rences of post-sale market data collected for a given item unit 
from a single consumer at different times, so that full life 
cycle data can be accumulated for the item unit, and can be 
used to identify and eliminate duplicate entries. To the extent 
that privacy provisions permit such an identifier to be globally 
unique, it can also be used to identify duplicate data obtained 
from multiple aggregation Sources. 
0068. The post-sale market data field 306 may be used to 
store the post-sale market data submitted by the consumer for 
the item. As described previously, the post-sale market data 
may include a utility rating expressed within a specific scale, 
such as a scale of 1 to 10 or a scale of -5 to +5. The rating may 
also be expressed as an index of utility per dollar cost of the 
item, in order to more appropriately demonstrate consumer 
utility over a wide range of items having various prices. 
Another possible scale for post-sale market data involves 
receiving from the consumer an indication of estimated real 
ized utility on a monetary Scale, since that is the most com 
monly understood scale for comparisons of utility. A pre 
ferred approach is by being asked to specify the maximum 
amount that he or she would consider as a fair price to pay for 
the item, preferably normalizing out extreme differences of 
affluence and price-sensitivity as much as possible, such as by 
the request that the consumer assume that access to funds is 
not a serious limitation. In addition, the post-sale market data 
may include operational data for the item rather than a con 
Sumer-derived measure of its utility. Various other forms of 
post-sale market data may be used. 
0069. The time/date field 308 may be used to store a date 
and time at which the Submitted post-sale market data was 
received from the consumer. The time/date field 308 may 
alternatively be used to store a verifiable timestamp which 
may accompany the Submission of the post-sale market data, 
in various embodiments. Additional elements in the time/date 
field 308 may specify the phase in the usage life cycle that the 
post-sale market data corresponds to, which can be used to 
obtain detailed analysis of different phases, such as at deliv 
ery, after early use, or within a given time or usage interval. 
0070. The trust data field 310 is optionally provided to 
store an indication of need for adjustments based on inferred 
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peculiarities of the consumer's rating behavior, such as 
whether the consumer is consistently too harsh or too forgiv 
ing in evaluating items, as well as other parameters relating to 
trust. For example, if a consumer consistently Submits ratings 
which are skewed well above or below “average” ratings, that 
consumer's future ratings may be adjusted to insure a more 
uniform or normal distribution of ratings for tracked items. 
Thus, once a consumer has Submitted an appropriate number 
of ratings to determine Such behavior, a trust score may be 
determined and stored in field 310. Additional detail on such 
adjustments is provided below. 
(0071. The next scheduled submission field 312 may be 
used to store an indication of the next date and time by which 
a consumer must Submit further post-sale market data for an 
item. This data can be used to generate reminders which are 
then sent to the consumer, or may be used to determine 
whether the consumer is eligible to receive incentives for 
participating in the post-sale market data collection process. 
Such reminders can be triggered based on time intervals or on 
the occurrence of other events in the usage live-cycle. 
0072. Not shown in FIG. 3 is optional collection source 
identification field, which may be used to identify the specific 
third party aggregator 14 that collected the data. This may 
alternatively or in addition provide finer identification of the 
specific methods applied in collecting the data that might be 
useful to distinguish in later analysis. This information may 
be useful in analysis when sets of post-sale market data from 
multiple such collections sources are aggregated. 
0073 Referring now to FIG. 4, therein is depicted an 
exemplary aggregated post-sale market data database 400 
which is provided to store aggregated and Summarized post 
sale market data for a plurality of items. This might be more 
strictly referred to as Summarized post-sale market data, since 
individual data may also be aggregated, and an aggregator 
would preferably maintain aggregations of both individual 
and Summary data. The Summarized data is generated from 
the plurality of individual post-sale market data submitted by 
consumers to the third party aggregator server 14 as stored in 
individual post-sale market data database 300. Alternatively, 
or in addition thereto, the Summarized market data may con 
tain aggregated data from one or more other aggregators or 
collectors. In either event, the aggregated and Summarized 
data may be generated by averaging the ratings Submitted by 
the plurality of consumers, or may be performed by weighing 
or adjusting the data Submitted by each consumer according 
to their trust data as stored in trust data field 310 prior to 
averaging. Accordingly, the aggregated post-sale market data 
database 400 may contain an item type identifier field 402, an 
item class field 404, a number of submissions field 406 and a 
summarized post-sale market data field 408. 
0074 The information stored in item type identifier field 
402 may correspond to that of the item type identifier field 
304 of individual post-sale market database 300. The item 
class field 404 may contain an indication of the class or group 
of items to which the particular item belongs. For example, 
item type identifier field 402 may contain an indication of a 
particular product, Such as its make, model, year of manufac 
ture and the like. The item class field 404 may then contain a 
description of the class of items to which the item belongs, 
Such as “automobile.” Accordingly, a particular item class 
may be attributed to any number of item types which belong 
to that class. Preferably the item class field would also include 
an identifier for the defined taxonomy that was used to relate 
the item type to the item class. 
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0075. The number of submissions field 406 may contain 
an indication of the number of consumers who have submit 
ted data for the particular item. This number may be used to 
average the ratings provided by the plurality of consumers. 
The summarized post-sale market data field 408 may be used 
to store the Summarized rating or group rating of the particu 
lar item type identified in field 402, as determined from the 
sum of the ratings scores submitted divided by the number of 
submissions reflected in field 406, and may be used similarly 
for Summarized forms of operational data. 
0076 Turning now to FIG. 5, therein is depicted an exem 
plary process 500 by which a consumer may submit and 
retrieve post-sale market data according to certain embodi 
ments of the present invention. The process begins when a 
consumer searches for an item to purchase (step 502). This 
search may take place online or offline. Upon finding one or 
more items, the consumer may optionally access individual or 
aggregate data for the items (step 504). In certain embodi 
ments, the provision of direct access to individual Submis 
sions of market data at the item level may be provided, with 
personal identification data excluded or presented in coded 
form, to permit a flexible variety of analysis and Summariza 
tion methods as the user may wish without jeopardizing the 
privacy of the individual consumers Submitting Such data. To 
this end, it is contemplated that an anonymous identification 
code may be assigned by each collector aggregator server 
system to each consumer Submitting market data to that col 
lector. The anonymous identification code may be a distinct, 
encryption based transform that creates a unique identifier for 
every collector-submitter pair. That is, for one consumer who 
Submits marketing data to one collector, a unique ID code 
would be generated. Should that consumer also submit to 
another collector, a different anonymous ID code would be 
created. Thus no recipient of data from both collectors could 
match the two different anonymous IDs and so could not 
relate any personal data that might be provided from one 
source to any further data from another source. Note however 
that an alternative embodiment might provide for assignment 
ofa single anonymous ID to each consumer that could be used 
with all collectors if no personal data that might be matched 
were to be forwarded beyond the collector, and that such a 
universal anonymous ID could be used to match PSMD item 
data for that one consumer obtained from any of multiple 
collectors. 

0077 Alternative methods may also be adapted from those 
used in making individual healthcare transaction data avail 
able for public analysis without compromising personal data. 
Such Medicaid payment-related data are collected under Fed 
eral mandate through the Health Care Financing Administra 
tion, and are released with encrypted or blanked-out physi 
cian and patient identifiers, and then only under formal 
agreements on usage restrictions. (Such data are collected as 
at-sale transaction data onbillable service items by healthcare 
payers and providers, not by consumers). In general, the 
methods described here reflect that it is preferable that the 
data be collected in Such a way as to maintain the following 
properties after aggregation and when passed on further. 1) 
Anonymity: the data should not be identifiably tied to an 
individual except in allowed cases. 2) Atomicity: the data 
need not depend on data about prior transactions. 3) Speci 
ficity: the data should relate to a specific, verifiably valid, and 
non-duplicative transaction (as opposed to Summary statis 
tics). 4) Relatability: the data should permit relating data 
about a single item, and comparing data about similar items. 
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The methods described here reflect that it is sometimes diffi 
cult to meet all four objectives, and that in certain circum 
stances, it may be acceptable and necessary to compromise 
one or more of them. 
(0078 Returning to process 500, based on the retrieved 
data, the consumer may then decide to purchase the item (step 
506). If the item is purchased, the process 500 preferably 
continues to step 508 below. Otherwise, the process 500 ends. 
0079 If the consumer purchases the item (whether or not 
involving the above steps 502-504), the sale may be reported 
to a third party aggregator server 14 (step 508). It should be 
readily understood that other triggering events, such as deliv 
ery, installation, warranty registration, maintenance of the 
item, or the like, may be used instead oforin conjunction with 
the use of the sale as a trigger for Soliciting the collection of 
market data from a consumer. In the case of the sale being the 
trigger, the reporting of the sale may take place in any of a 
variety of manners. For example, the consumer may report 
the sale directly using a consumer terminal 12. Alternatively, 
a marketplace server 16 may report the sale or a payment 
processing server 18 which processes the payment for the sale 
may report the sale to the third party aggregator server 14. 
0080. In response to the indicated sale, or in response to 
Some other trigger event, the third party aggregator server 14 
may transmit a request to the consumer to participate in the 
Submission of post-sale market data for the item that was sold 
(step 510). Various incentives may be provided to enlist the 
consumer, as described previously above. The consumer may 
then indicate whether he or she wishes to participate (step 
512). If the consumer does not participate, the process 500 
ends. If however, the consumer does agree, then the consumer 
may transmit post-sale market data at appropriate times as 
determined by the third party aggregator 14 (step 514), after 
which the process 500 ends. 
I0081. A preferred embodiment would exploit as many 
Such triggers as possible to maximize reach, the number of 
consumers Solicited, and coverage, the number of data col 
lection occurrences throughout the item usage life-cycle. 
However, it is also desirable that data be collected only from 
valid consumers of an item, so, depending on the nature of the 
trigger event, specific validation of purchase or possession 
may be required. Otherwise false data might be entered by 
individuals or by suppliers. 
I0082. The processes described above involve two major 
groups of interactions with the consumer. One is primarily 
prior to sale, where the interaction is to access existing post 
sale market data as part of a purchase decision Support pro 
cess. The other is primarily post-sale, where the interaction is 
to Solicit the consumer's participation in collection of addi 
tional post-sale market data. Each of these two complemen 
tary processes can be facilitated separately or in combination 
by user interaction and Support tools which may include 
remote Web-based services and local intelligent services on 
the consumers PC or other Smart devices and by combinations 
thereof. Such support facilities would preferably operate in 
conjunction with related purchasing and asset management 
Support services. Further discussion and examples are 
detailed below. 
I0083 Turning now to FIG. 6, therein is depicted an exem 
plary process 600 by which the third party aggregator 14 
collects and provides post-sale market data according to cer 
tain embodiments of the present invention. The process 600 
begins when an indication of a sale is received (step 602). The 
indication may be received in any manner described above. 
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0084. Next, the third party aggregator server 14 transmits 
a request to the consumer to participate in the submission of 
post-sale market data (step 604). Alternatively, such a request 
may be generated by a software agent running on the con 
Sumer terminal 12, when such device is used to make the 
purchase of the item. 
0085. The third party aggregator then determines whether 
the consumer has chosen to participate (step 606). If the 
consumer declines, the process 600 ends. Otherwise, the pro 
cess 600 continues in the following manner. 
I0086) The third party aggregator server 14 then assigns a 
unique identifier for tracking the submission of the post-sale 
market data submitted for the subject item and determines the 
type and class of items to which the subject item belongs (step 
608). The identifier may be assigned to the consumer, to the 
item, or to the transaction. Alternatively, separate unique 
identifiers may be provided for each of them. The assigned 
identifier(s) may then be stored in the appropriate fields of 
databases 300 and 400. 
I0087 Next, the third party aggregator 14 optionally deter 
mines a schedule for submitting the post-sale market data 
(step 610). The schedule may be based on the class of items to 
which the tracked item belongs. For example, an automobile 
may have a longer lifespan than a laser printer. Thus, different 
schedules for submitting post-sale market data will be deter 
mined for automobiles and laser printers, based on their dif 
fering lifespans. Other factors may be used to determine an 
appropriate schedule for post-sale market data submissions. It 
is to be understood that the schedule may be expressed in 
terms of particular events, such as a need for maintenance, or 
item-specific types of events, including usage milestones, 
rather than being dependent on a particular point in time. This 
Schedule may be determined by the aggregator, the consumer, 
or a consumer agent program, or a smart device itself, or by a 
Variety of other such means, individually or in combination. 
0088 At the time of the first scheduled submission, the 
third party aggregator server 14 may determine whether the 
consumer has submitted the requisite post sale data (step 
612). If so, the process 600 continues to step 614 below. 
Otherwise, the process 600 continues at step 618 discussed 
further below. 
I0089. At step 614, the third party aggregator server 14 may 
optionally provide the consumer any incentive that was 
offered for the consumer's participation. The third part aggre 
gator may then update the aggregated databased on the con 
Sumer's submission (step 616), after which the process 600 
ends. 

0090. In the case where the consumer fails to provide 
post-sale market data at the predetermined time, the third 
party aggregator server 14 may generate a reminder of the 
Scheduled submission and transmit to the same to the con 
Sumer (step 618). The reminder may be transmitted in any 
manner, such as by an e-mail message, an instant message, a 
Voice mail message, a reminder sent via a mailing or the like. 
If the consumer fails to submit the requisite post-sale market 
data within a predetermined time, the incentives to the con 
Sumer may be terminated (step 620), after which the process 
600 ends. 
0091 Turning now to FIG. 7, therein is depicted an exem 
plary process 700 by which a smart device may submit post 
sale market data according to certain embodiments of the 
present invention. As described above, it is readily contem 
plated that some items purchased may be smart devices which 
can generate and transmit operational data on their own 
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accord. For example, a smart device may be a common appli 
ances, or other product, which has sufficient processing capa 
bilities, itself, or in cooperation with an associated controller 
System, to determine its operating status and transmit the 
same to a central server, such as the third party aggregator 
server 14. Initially such Smart devices may include automo 
biles, electronic appliances, home environmental systems 
and other major consumer or industrial products. Over time 
the range of such Smart devices may grow to include almost 
any product imaginable, such as clothing articles that sense 
need for cleaning, food products that sense spoilage, provide 
cooking instructions, and trigger reorder, and the like. In such 
a case, the device will transmit its own post-sale market data, 
rather than having the consumer perform this function. 
Accordingly, such a smart device may perform the process 
700 itself, or in cooperation with external computing 
resources, as follows. 
0092. The process 700 begins upon the purchase and 
installation of a Smart device by the purchasing consumer 
(step 702). The smart device 13 (or a device controller/man 
ager that supports it) may then optionally request that the 
consumer provide authorization for it to transmit post-sale 
market data to a third party aggregator server 14 (step 704). If 
the consumer agrees (step 706), the process 700 continues as 
follows. Otherwise the process 700 ends. Preferably 
advanced automation techniques, such as described below, 
for specifying and negotiating privacy controls on such dis 
closures would be supported. Upon determining that the con 
Sumer agrees, the Smart device then transmits operational 
data at predetermined intervals (step 708), after which the 
process 700 ends. The process 700 may include support pro 
cessing to supplement raw data with calculated, derived, and 
Summarized data, producing averages, means, percentiles, 
exponentially smoothed indexes, and other reduced-format 
data, and triggering special periodic or threshold-driven snap 
shots of key parameters. Alternatively part or all of this pro 
cessing might be done at the initiation of the third-party 
aggregator server 14, so that it triggers the above steps and 
polls data from the smart device (or controller), initially on 
learning of the Smart device as a candidate, and later based on 
a schedule or detection of further trigger events. 
I0093 Operational events sensed by smart devices may 
also serve as trigger events for requesting consumer ratings, 
whether based on usage milestones, or maintenance or failure 
events. While there is value in collecting both rating and 
operational data simultaneously on such an event, in the case 
of failures, a delayed rating that is scheduled to allow a 
cooling-off interval may be preferable. 
I0094. In certain embodiments of the present invention, the 
device may also give the consumer a choice of third party 
aggregators. Alternatively, third part aggregators may supply 
device add-on software components that enable this process 
even if the device manufacturer did not provide for it. This 
might be done based on proprietary coding specific to the 
device, or through use of embedded device communications 
standards such as Universal Plug and Play (UpnP), Jini, 
Home Audio Video Interoperability (HAVi), and Automotive 
Multimedia Interface Collaboration (AMI-C). Such add-ons 
may be installed at the initiation of the consumer directly 
from an online source, or by a third party, such as a mainte 
nance service. 
0095 Building on the above-described elements of the 
invention, a number of further aspects and extensions are 
given fuller description below. 
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0096. Taking a broad perspective, it is useful to view the 
invention as exploitable to be the heart of a broad program of 
obtaining and applying feedback on the post-sale character 
istics of items in order to enhance market behavior and deci 
Sion-making. Post-sale market data is preferably obtained as 
fully as is practical, with maximum “reach' to all consumers 
who have useful experience, and with maximum “coverage' 
ofall periods of use during the item usage life-cycle. This data 
is then applied as widely as possible to the full range of 
purchase decision processes that they can Support, as well as 
to related marketing processes. When fully realized, this 
broad program may involve a wide variety of participants that 
play complementary roles in facilitating the collection, pro 
cessing, aggregation, distribution, access, analysis, and use of 
post-sale market data. Multiple players active in one or more 
of these aspects of the process may complete and/or collabo 
rate to complement and add value to one anothers offerings 
in a rich market ecology. 
0097 FIG. 8 shows a simplified representation of key 
roles in a PSMD services market ecology. A consumer uses 
one or more of a set of consumer tools, including components 
Supporting the major stages or epochs of the item purchase/ 
usage life cycle, a purchase decision Support tool 81, a pur 
chase transaction Support tool 82, and a usage/asset manage 
ment tool 83, which may each be independent or integrated 
with one another or with other Support tools. Trigger events 
88, may be obtained from marketplace servers 16, payment 
processor servers 18, and other sources. The consumer Sub 
mits post-sale item data to collector server 84, a process that 
is preferably facilitated by usage/asset management tool 83. 
Similarly, items themselves, in the form of Smart devices 13 
may optionally also submit item data, and may interoperate 
with usage/asset management tool 83. Collector servers 84, 
may in turn provide the PSMD to second-tier aggregator 
servers 85, which in turn provide the PSMD to access servers 
86, which in turn provide consumer access to the PSMD, 
preferably facilitated by purchase decision support tools 81. 
Value-added tools/analytics software and/or services 87 may 
also be used to add function to the other elements, particularly 
the purchase decision Support tools 81. 
0098. A key aspect of this ecology, as enabled by the 
invention is the ability to structure the processes described 
here to be applied by multiple tiers of post-sale market data 
service providers to enable a range of capabilities not readily 
achievable by any one player alone. 
0099. One tier may function in the role of collector servers 
84 that operate third party aggregator servers 14 as the first 
stage in collecting post-sale market data from consumers. 
Such collector services can specialize in building relation 
ships with various populations of consumers and providing 
them with the necessary tools and value propositions, which 
may include tools from value added providers 87 and various 
incentive programs, to maximize participation. While any 
single collector service may have limitations of reach and 
coverage due to limited resources, limited ingenuity, and 
inability to be all things to all people, a variety of such ser 
vices can complement one another and compete for reach and 
coverage. 

0100. A second level role is that of second-tier aggregators 
85 that operate third party aggregator servers 14 at a whole 
sale intermediary level in which they obtain post-sale market 
data from one or more collectors. These second-tier aggrega 
tors can specialize in the task of managing large sets of 
post-sale market data, and in the normalization and conver 
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sion processing needed to allow sets of PSMD from different 
collectors that may use different methods and utility scales to 
be meaningfully aggregated and related to one another so that 
the item data can be used in combination, to provide a con 
solidated view of the market for an item. It is with such 
consolidation of Sources that maximum reach and coverage 
can be obtained to enable access to PSMD that represents a 
majorportion of the total consumer experience base for a type 
of items. Thus Such second-tier aggregation can greatly 
increase the value of the PSMD. Players in this role may 
distinguish themselves by scale, scope, pricing, efficiency, 
features, and the like. The existence of this role is enabled by 
the methods of the kind described here for aggregating, con 
verting, and normalizing sets of item-level PSMD from mul 
tiple collector sources that may use different collection meth 
ods to form a combined Superset collection of data 
representing all of the consumers in the sets from all of the 
collectors. 

0101 Another key role is that of access servers 86 that can 
specialize in the task of providing flexible and selective 
access to PSMD by offering services that facilitate data min 
ing, searching, filtering, alerting, and analysis. This may 
include innovative technological methods as well as innova 
tive pricing and marketing approaches tuned to the needs of 
specific markets for PSMD, including different item catego 
ries and different consumer categories such as budget, afflu 
ent, commercial, industrial Supply, or simple versus Sophis 
ticated, or high-value items versus low value items. and the 
like. This role is that of access provider, but it is also that of 
distributor or re-distributor, or reseller, and thus can also be 
thought of as a third or higher tier aggregator. Again, role 
specialization and competition among players in this role is 
desirable to enable the wide range of service offerings and 
value propositions needed to effectively reach and serve all 
potential markets for access to PSMD. Again, the existence of 
this role is enabled by the methods of the kind described here 
for aggregating, converting, and normalizing sets of item 
level PSMD from multiple collector sources that may use 
different collection methods to form a combined superset 
collection of data representing all of the consumers in the sets 
from all of the included collectors. 

0102. It should be noted that the various aggregator roles 
described here may have some parallel to the role of third 
party “infomediary” services that collect information profiles 
about consumers in order to act as intermediaries for the 
consumer, such as to aid in searching for items and mer 
chants, and in filtering or targeting marketing offers. Such 
infomediaries might serve as aggregators of PSMD, as well. 
0103 Providers of value-added tools/analytics software 
and/or services 87 represent another important specialty role. 
Much of the art of drawing useful conclusions from PSMD is 
in the mathematical and statistical data mining techniques 
used to select, weight, and interpret the raw data from indi 
vidual consumers. Companies may specialize and innovate in 
this domain, and make tools available for use with PSMD 
obtained from any of a range of Sources. Similarly, the ana 
lytic processing needed to meaningfully combine PSMD 
from different collection sources may also be done with a 
variety of methods for converting and normalizing these dis 
parate sets of consumer data to create meaningful Supersets. 
These tools may operate in conjunction with any of the vari 
eties of third party aggregators 14, and with purchase decision 
support tools 81 to add value to the process, and to achieve 
economies of development and deployment that might not be 
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achievable for any one such third party aggregator or pur 
chase decision Support tool alone. These tools can be imple 
mented in any of a variety of forms, including programs, 
plug-ins, applets, or other components, and Web or ASP 
services. Again, the existence of this role is enabled by the 
methods of the kind described here for aggregating, convert 
ing, and normalizing sets of item-level PSMD, which make it 
desirable for third parties to develop further enhancements to 
the analytic methods that Support those processes, by provid 
ing rich markets for Such enhanced methods among the vari 
ous PSMD users and intermediary players, across the spec 
trum of collector services. 

0104 Throughout this PSMD market ecology, the rich 
ness of sources and markets and players reinforce one another 
to add value at all levels. And all but the most basic levels 
depend on the methods of the kind described here for aggre 
gating, converting, and normalizing sets of item-level PSMD 
from multiple collector sources that may use different collec 
tion methods, including different PSMD scales and formats, 
to form a combined Superset collection of data representing 
all of the consumers in the sets from all of the collectors. It 
should also be understood that the above description of roles 
is idealized to emphasize roles that can be differentiated and 
distinct, but that in a real embodiment it is likely that indi 
vidual players may take on multiple roles, such as collector, 
aggregator, distributor, and analytics provider for Some or all 
market segments, just as is common in any complex market 
ecology. Not shown in FIG. 8 is the expectation that other 
players such as producers and Suppliers might also participate 
in various roles as additional users of PSMD (as a source of 
data about their products), and as facilitators of the data flow 
process or as providers of value-added services. Also not 
shown is the expectation that marketplace servers 16, and 
payment processor severs 18 may also be users of PSMD, 
whether for their own market research purposes, or to pass on 
as a services to their consumer clients, and that other players 
Such a publishers will also obtain Such data as a service to 
others. Other cases of role blending may include marketplace 
servers 16 or payment processors 18 taking on roles of third 
party aggregators 14. This might be particularly desirable as 
the field emerges, in that such established players can build on 
their existing relationship with consumers to offer this addi 
tional class of services to mutual benefit. 

0105 Turning to the consumer, it can be seen that interac 
tion with PSMD preferably occurs throughout the item pur 
chasefuse life-cycle, and that automated aids for Such inter 
action are preferably powerful and well integrated with other 
related activities at the various stages of the life-cycle. These 
can be thought of broadly as productivity aids and decision 
Support systems (DSS), and may include components that are 
integrated with other tools on the consumers PC, PDA, or 
other intelligent devices, as well as on Web sites or Web 
services used by the consumer that may be provided by mer 
chants, marketplaces, payment services, shopping services, 
product Support services, manufacturer Support services, and 
the like. Advanced versions of such services which have 
relatively high levels of intelligence or autonomy or distribu 
tion are often referred to as agents or bots (from robots). Such 
approaches address the phases of need recognition, informa 
tion search, and evaluation, and are described broadly in 
Agents that Buy and Sell by Maes, et. al., and in Web-based 
Customer Decision Support Systems by O'Keefe and 
McEachern. Such tools will evolve and deepen in function to 
serve the following goals: maximizing the availability of 
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PSMD by facilitating and incentivizing consumer participa 
tion, maximizing the value of PSMD throughout the value 
chain by ultimately maximizing the consumer's ability to use 
the PSMD to make good purchasing decisions, and maximiz 
ing the overall ability of the consumer to manage all aspects 
of selecting, buying and using items. 
0106 Shopping bots are already emerging in a basic Web 
offering, such as MySimon, that can be viewed in part as a 
specialized search for current prices for a product to be pur 
chased to find a best price. Additional shopping bot functions 
may include pre-sale product feature comparisons and pref 
erence analysis, such as Active Research and the methods of 
U.S. Pat. No. 5,983,220 (Schmitt). The addition of effective 
tools for obtaining, understanding, and drawing conclusions 
from PSMD would add significantly to the value of such 
purchasing decision Support tools. While some very primitive 
and limited such capabilities have been offered by the ratings 
services cited earlier (for ratings only; not at all for opera 
tional data Such as usage and maintenance information), those 
have been too limited in reach, coverage, and validity to be of 
much value. In addition, they have offered the consumer no 
flexibility or control over how to aggregate and analyze the 
raw data in ways most appropriate to the specific decision 
making task. Today a primitive DSS might present consumer 
ratings on a loosely defined 1-5 point Scale, from Some very 
small (often as few as 1 or 2 to 5 or 10; rarely much more) 
sample of self-selected consumers, along with anecdotal 
prose reviews by those few consumers. 
01.07 With the service described here the user might be 
able to obtain access to individual PSMD (both ratings and 
operational data) aggregated from multiple sources to pro 
vide experience from thousands to millions of consumers, 
representing a substantial portion of all consumers of the 
item. With a mixture of preset preferences and task-specific 
selections, the consumer could select what data collection 
Sources to use, what available conversion and normalization 
rules to apply, and what data mining and analytic rules to use 
to weight, adjust, and interpret the results. Such selections 
(alone or in combination) may be offered by the access server 
86, the provider of the purchase decision support tools 81, or 
independent vendors of value-added tools/analytics software 
and/or servers 87that may operate with either of the first two, 
either directly or through various other players the consumer 
does business with. For low value consumer products, default 
selections would be common, and users would simply select 
an offering that generally performed to their satisfaction. For 
high value consumer products (such as cars), and especially 
for business or industrial products, more variation, Sophisti 
cation, and care in selecting the right data sources and pro 
cessing and analytic tools for the specific task would be 
invested to make the right decision. For purchasers of key 
industrial Supply chain components that are essential deter 
minants of the quality and cost of a manufactured product 
(such as selecting a component circuit for a high-volume 
electronic product), very intensive and Sophisticated collec 
tion and analysis would be warranted, with a high degree of 
control over the data sources, methods, and tools applied. 
0.108 Use of operational data represents an additional 
Source of information for purchasers that can also be inte 
grated into the shopping bot. This can be used as additional 
and Supplementary data in multi-attribute preference analy 
sis. Typically such analysis and DSS tools rely on pre-sale 
specifications provided by manufacturers, which may or may 
not apply to realistic situations, and may not be achieved 
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because of quality or other factors. Post-sale operational data 
can avoid those limitations. A more advanced example of the 
use of Such data might be in a simulator for a new car pur 
chaser. Such a simulator might gather information from the 
consumer on his driving habits and preferences, and then 
select operational experience data for a proposed purchase 
from a matching Subset of consumers in order to extrapolate 
how that car would be expected to behave under the condi 
tions specified. Where data is limited because of a new car 
model change, this might weight both data on the current 
model, and on prior models expected to behave similarly. 
Consumers with different personal characteristics would thus 
obtain a simulation of prospective usage that corresponds to 
their characteristics and is based on a review of the actual 
operational data relevant to those characteristics. 
0109 Operational data from the purchaser's own autos 
could be used to automatically create a driver profile, to be 
used instead of or in addition to the purchaser's self-descrip 
tion. Such simulations may address handling and driving 
performance as well as maintenance and reliability, based on 
actual data that characterize the consumer. 
0110. This is just one example of a broader opportunity to 
use a consumer's own PSMD to characterize the consumers 
needs and preferences, and to then use that information as a 
filter for assessing PSMD from others on prospective pur 
chases. The methods described here provide a way to collect 
data to enable collaborative filtering techniques for proposing 
new products to be considered based on preferences of other 
consumers with similar rating profiles, as well as to enable 
selective filtering of PSMD to give preference to the experi 
ence of a Subset of consumers with similar profiles. Again, it 
is the ability to gain access to the individual PSMD data 
(whether directly or through intermediaries that protect pri 
vate data) that enables such custom-filtered applications of 
PSMD. Related to this is the desire to develop special catego 
ries of data about consumers that could be useful in analysis, 
Such as data that qualifies the authority of a consumeras rater 
of a given type or class of item. This could include demo 
graphic and psychographic data, but can also include indirect 
behavioral data that can be sensed from the consumer's activ 
ity in the various tools described here, including possession of 
many items in related categories, trust data that is specific to 
the item class, as well as other similar data obtainable from 
other sources. 

0111. Next in the life-cycle, integration of the PSMD ele 
ments described here with shopping bot tools at time of pur 
chase would be particularly aimed at identifying at-sale trig 
ger events and Soliciting the consumer's participation in 
PSMD collection. Such integration would preferably draw on 
all available points of contact, including the consumer's 
shopping bot itself, the merchant/marketplace/supplier and 
payment processors involved in the transaction, specialized 
incentive services, and possibly manufacturers, purchasing 
DSS services, delivery services, installation services, war 
ranty services, and the like. Functions would include identi 
fication of trigger events, collection of relevant data, possible 
relay to one or more collection and/or incentive services, 
determination of what incentive programs might be relevant, 
whether the consumer already participates or not, and presen 
tation of one or more offers. 
0112 Moving to the post-sale epoch of the life-cycle, the 
core of integration is the continuing interaction of the con 
Sumer with the PSMD collection processes. This can be done 
directly by manual action, and by Smart devices directly. 
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Preferably, this can be integrated with other post-sale support 
functions, in a broad embodiment of the usage/asset manage 
ment tools 83. 

0113 Such tools can be thought of as roughly correspond 
ing to a different but related embodiment of tools for asset and 
operational management that have developed for managing 
complex collections of industrial assets Such as telecommu 
nications networks and enterprise information technology 
infrastructures. Asset management systems, such as those 
from PEREGRINE SYSTEMS, maintain inventories of asso 
ciated items, such as computers or network components, for 
administrative asset management purposes. Operational net 
work management systems Support sets of system or network 
elements which are linked into cooperative networks, and 
collect selected operational data on the status of Such ele 
ments to assist network operation and management Support 
staffin identifying and resolving problems in the operation of 
the network. Network management systems for telecommu 
nications carriers are described by ITU standards for the 
Telecommunication Management Network, and those for 
enterprise networks are represented by COMPUTER ASSO 
CIATES Unicenter and similar products from HP and IBM/ 
TIVOLI. Such data may be routine data, as well as alerts to 
failures or anomalies. Such systems and their data are used 
within organizations that own or maintain the elements, or 
have a responsibility for the operation, or other shared interest 
in the network, including Suppliers and service providers (and 
Sometimes insurers and regulatory bodies) who assist in that 
responsibility, but these systems have no provision for shar 
ing the data externally—such data is considered private and 
proprietary. A preferred embodiment of the invention would 
enable external release of Such data, preferably on an auto 
mated or semi-automated basis—under defined, controlled, 
and protected conditions, and with appropriate incentives and 
human oversight, to encourage release of data previously held 
as proprietary to PSMD collector services for use by others, 
particularly other consumers of similar items. Such data 
would preferably include all items controlled by an organi 
Zation, regardless of whether they formed elements of a sys 
tem that were interdependent or interconnected, or viewed as 
a collection under common management, such as a vehicle 
fleet, or merely consisted of a set of independent and unre 
lated elements. 

0114. Such industrial asset management tools are very 
complex and costly, being designed to meet the special needs 
of systems and networks containing thousands of intercon 
nected elements performing mission-critical real-time tasks 
in which failures are extremely costly and difficult to locate, 
and are intended for intensive use by professional network 
management and administrative specialists Supported by 
information technology staff and for use within large-scale 
systems infrastructures. Tools to meet the very different needs 
of individual consumers must have a very different value 
proposition, approach, and feature set that is targeted to con 
Sumer productivity and to personal or family home comput 
ing environments. They must be simple, easy to learn, and 
inexpensive, and must integrate with related services, soft 
ware, and data resources Suited to individual consumers. A 
preferred embodiment would integrate tools to assist in 
PSMD data collection as described above with broader usage/ 
asset management tools. 
0115 With regard to PSMD, such a tool would serve as a 
ratings bot that would keep track of time and usage, and 
remind consumers when ratings (or operational data) should 
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be submitted, for all the consumers items. It would also keep 
track of all the consumer's incentives programs so the con 
Sumer could clearly see the motivation to participate, and not 
have to expend effort to ensure that all credits are accrued. In 
this regard it would be similar to bots that manage multiple 
airline mileage programs for consumers, and might integrate 
with such tools. Preferably, it would similarly integrate with 
credit card incentive programs, Web points programs, and the 
like. Further productivity Support may include intelligence to 
minimize the burden on the consumer as the number and 
frequency of data requests grows. These would include facili 
ties to list, filter, and prioritize scheduled rating requests 
based on consumer preferences, such as to identify requests 
that were not worth attending to due to low incentive value. 
Enhancements might also track prior ratings for this and other 
items, present a history, infer and suggest a likely rating for 
the consumer to accept or override, and provide other auto 
complete services to ease data entry. Such history can help 
consumers avoid inconsistency in their rating behavior. 
Another valuable feature might be to schedule follow-up or 
revised ratings designed to obtain re-evaluations of prior rat 
ings that may be tied to later events or new information, or to 
simply allow for hindsight, particularly in cases of extreme 
ratings, or ratings that may be early in the usage life-cycle, or 
Suspect for other reasons. In general, the use of a single Such 
tool that is well known, consistent, and always at hand, by a 
consumer for all rating tasks, can enhance his familiarity with 
the rating scales and process, and maximize rating quality and 
compliance while minimizing administrative burden. 
0116 Preferably, such a tool would broadly offer a pro 
ductivity aid for managing all of a person's assets on a con 
sistent basis, keeping track of warranties and maintenance 
needed and done and other ongoing Support tasks, service 
entitlements, rebates, and the like, and would not be limited to 
any item vendor or marketplace or class of items. It could 
support and aid in all of the following: delivery/install events, 
periodic rating or operational data entry events and incen 
tives, usage data events including milestone-related load his 
tory and performance history and threshold events, mainte 
nance data events, including scheduled and unscheduled 
(failure) events, return/repair events, and end of use events, 
including reasons, disposition, final ratings, final operational 
data and lifetime performance, load, and maintenance data. It 
could also integrate with other relevant services, such as for 
maintenance. Such as an auto dealer service system, and for 
sale or disposal of used items. Such an integrated embodi 
ment also adds important features and controls related to the 
release of PSMD even in those industrial segments where 
different specialized kinds of operational and asset manage 
ment systems exist. 
0117. With the future proliferation of smart appliances and 
other devices, the need for Such a usage/asset management 
tool becomes even greater. Consumers will possess an ever 
larger collection of Smart devices, each with its own control 
component that resides on the device or may be distributed to 
the consumer’s PC or to Web sites, or some combination. 
Each will have a user interface, with control commands, 
status information reports and history, maintenance informa 
tion, and the like. There is recognition of the need to integrate 
the operational control functions for specific groups of 
devices that are expected to interoperate to perform a task, 
Such as for entertainment devices that might be linked into a 
system, or for common control of home environmental sys 
tems such as for heat and lighting, that has led to emerging 
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embedded device communications and control standards as 
referenced above. However, there remains need for abroader 
overall administrative asset management tool for all devices a 
consumer may own, that serves needs for administrative Sup 
port rather than operational control. Such a master adminis 
trative system can serve as an umbrella control environment 
for managing administration of all devices, and for common 
Support tasks related to coordinating their various individual 
control systems, such as alerting the user to failures and 
anomalies and managing Software versions and updates, 
including awareness of whether fees for maintenance and 
update services are paid. The system thus preferably includes 
Support for groupings of related or connected devices into 
systems, and for interoperation with the system-specific con 
trol systems, and could optionally extend to include Support 
for basic operational controls as well, either directly or 
through the system-specific control systems, enabling it to 
serve as a master controller. Similarly, such a system could 
Support management of entitlements for content services, 
including Subscriptions and pay-per-view/use, Software ser 
vices, warranties, and repair services, and could integrate 
with financial Support services for payment management. 
Preferably data would be obtained automatically from avail 
able sources, but manual or semi-automated inputs by con 
Sumers or service providers may also be used. Portions of 
Such systems might be offered to consumers as collaborative, 
value-added services by interested parties such item manu 
facturers, merchants, marketplaces, or service providers. 
Preferably any such externally controlled data and software 
components would be operable as subordinate to a broader 
system that was proprietary to the consumer and accessible to 
others only on Such terms and with Such limits of Scope and 
use as the consumer agrees to (preferably using methods for 
negotiated release of information as described below). 
0118. The collection of operational data as PSMD might 
be just one component function of Such a usage/asset man 
agement facility. It should be understood further, that such a 
facility would be of considerable value to consumers totally 
apart from the aspect of its use that relates to external Sub 
mission of PSMD. 

0119. To the extent that data on software services, warran 
ties, repair services and other Support services are maintained 
in Such a consumer facility, Such data may contribute to the 
determination of post-sale market data. Such data might indi 
cate the kind, number, and frequency of problem incidents 
that occur, including “soft user problems that may not be 
identified as problems at the device level, how long they are 
outstanding before resolved, how well they are resolved, and 
Such other metrics relating to items and their use and Support 
as may be derivable from the consumer's automated Support 
systems. 
0120 Linkage of the asset management tools to the shop 
ping tools may add further desirable features, such as ability 
to relate prospective purchases to existing possessions. Such 
as for compatibility of a new entertainment device with exist 
ing components, simulation of the new unit working in the 
home environment, and to integrate financial management on 
a full life-cycle cost basis that includes all costs of ownership 
for all assets. 

I0121. Some further discussion of examples of data collec 
tion and processing may be useful to clarify possible embodi 
ments and extensions related to data handling. Appendix A 
Summarizes the major data elements that might be collected 
for a combined embodiment of rating and operational data. 



US 2014/0172625 A1 

Sample #1 is for the case of an auto, and Sample #2 for the 
case of a laser printer. In this example, the basic information 
is independent of the item type, and the rating and operational 
data varies with item type. Other kinds of data may apply to 
radically different item types such as services, or information 
products. For example, operational data on a Web page might 
include clickstream data, including prior and next click and 
time spent viewing a page or item. 
0122) What is not clearly shown in these samples is the 
attention that might be given in a preferable embodiment to 
structure a taxonomy of types and classes that leads to an 
orderly set of variations in the details of the data such that 
many of the higher-level data elements would be defined in a 
consistent fashion so that similar types or classes would have 
similar elements, and even dissimilar types or classes would 
share some basic elements. Item class hierarchies may be 
defined, such as mid-size sport sedan, sedan, automobile, 
motor vehicle, and major product, with gradations of varia 
tion in the data elements corresponding to the hierarchy, so as 
to simplify handling, and to allow meaningful aggregation of 
data in higher level groups, such as all Honda vehicles com 
pared to all Mercedes vehicles. Such hierarchies would pref 
erably be defined using XML and emerging tools for manag 
ing, converting, matching, and reconciling XML schema as 
used for other forms of data interchange and interpretation, 
such as IBM's Visual XML Transformation Tool. 

0123. Attention to consumer privacy is clearly a key 
requirement, and becomes particularly important with the 
methods described here for enabling PSMD users and mul 
tiple players in the PSMD collection-distribution value chain 
to access the individual item data. This also applies in differ 
ent form to consumers within an enterprise, where it is pro 
prietary enterprise data being released. As noted above, and 
shown in the samples, care would be taken to promulgate only 
anonymous identifiers, not identifiable consumer identifica 
tion or demographic details. Apart from the simple method of 
generating anonymous IDS given above, a variety of more 
powerful methods of managing Such sensitive data are in 
development for other similar cases where personal data 
might be divulged or not, depending on the desired use and 
the commitments made to maintain privacy. 
0.124 One prominent and promising such effort that may 
preferably be adapted and extended for use in with PSMD 
collection is the work of the Platform for Privacy Preferences 
(P3P) Initiative of the World-Wide Web Consortium (W3C). 
As described by the P3P, “At its most basic level, P3P is a 
standardized set of multiple-choice questions, covering all 
the major aspects of a Web site's privacy policies. Taken 
together, they present a clear Snapshot of how a site handles 
personal information about its users. P3P-enabled Web sites 
make this information available in a standard, machine-read 
able format. P3P enabled browsers can “read' this snapshot 
automatically and compare it to the consumer's own set of 
privacy preferences. P3P enhances user control by putting 
privacy policies where users can find them, in a form users can 
understand, and, most importantly, enables users to act on 
what they see. A similar agreement could be negotiated 
between consumers and collectors, and could govern the 
rights of collectors to make Such data available to other par 
ties, such as second-tier aggregators or end users. Clearly it is 
preferable for consumers to be faily open in divulging some 
relevant data to collector services with satisfactory trust lev 
els, but to be more restrictive about which data can be passed 
on to other aggregators or users. At the same time, given 
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Suitable controls and incentives, some such broader disclo 
Sures may be acceptable. Such as to the marketplace or manu 
facturer from whom the item was obtained, or to selected 
groups of consumers, such as fellow members of a profes 
sional association. 

0.125 Preferably this mechanism for controlled, negoti 
ated disclosure would be extended to operate from smart 
devices to govern the automated (or semi-automated) release 
of operational data. This would involve a distributed mecha 
nism for defining policies, rules, and privileges that Support 
simple management control by the consumer, Such as from 
within the asset management system, but which also enabled 
independent action by smart devices within the prescribed 
constraints, and which obtained data on Such negotiated 
releases back from the devices to allow effective approval 
and/or monitoring of all Such activity. 
0.126 Preferably protocols now used in network manage 
ment applications. Such as Simple Network Management 
Protocol (SNMP), may be applied and extended for the pro 
posed use. SNMP defines a protocol for communication 
between network objects Supported by intelligent compo 
nents called "agents' that can communicate with managing 
systems or “managers.” regarding database structures called 
Management Information Bases (MIBs). Version 3 of SNMP 
adds basic security and access control features that may be 
extended to support controlled disclosure of PSMD opera 
tional data (as well as ratings) as described, based on a View 
based Access Control Model (VACM) that can be used to 
specify external “user recipients and restrict them (for 
example) to read-only access to specified sets of object 
instances and specified types of data ("MIB views” and “MIB 
contexts). The extensions would add higher-level controls to 
negotiate whether an external collector party should be per 
mitted access and on what basis, as described above, and then 
set the VBAC accordingly. While such SNMP-based connec 
tions may allow external collectors to interact directly with 
the Smart devices, it may be preferable to have a managing 
system mediate these interactions to provide greater control 
and reduce the requirements on the individual object devices. 
I0127. A further development in this area that may be use 
ful in facilitating the higher level functions of negotiated 
disclosure described here, in cooperation with the P3P and 
SNMP protocols, is the proposed eXtensible Name Service 
(XNS) protocol and infrastructure. Where P3P currently 
focuses on communicating privacy policies, XNS is intended 
to support automatic and semi-automatic negotiation of pri 
vacy contracts involving legally binding registration agree 
ments recorded with an XNS “agency, much as payment 
agreements are made with a payment processor, and to use 
P3P in support of that task. It is too soon to tell if these 
proposed standards will gain and Sustain acceptance, but the 
methods they provide are representative of those seen as 
preferable. Other methods may also be applied, and the use of 
whatever relevant standards gain acceptance would be desir 
able to achieve the wide applicability that is intended. 
I0128. The discussion of PSMD has referred primarily to 
Such data as being Submitted by a consumer either directly or 
through a Smart device used by the consumer or through a 
Software agent operating on behalf of the consumer. Some 
examples of variant methods of PSMD sourcing are described 
here. One is that additional data usable as PSMD may be 
obtainable from other parties (most notably in the case of 
operating data). Such as from maintenance or service provid 
ers or Suppliers of parts or after-market accessories or other 
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items typically used in conjunction with an item, relatable to 
that individual item (or at least the item class), and indicative 
of its usage, maintenance, or operational status. Thus in some 
cases post-sale market data for an item may be derivable from 
corresponding at-sale (transaction) market data for related, 
Supplementary items, and this data may be obtainable without 
the approval of the consumer (to the extent that privacy 
restrictions do not prevent that). Another example is the case 
where PSMD is obtained collaboratively with the consumer, 
Such as by an auto dealer who provides service for the con 
Sumer using dealer service Support systems that are coopera 
tive with the onboard computer systems (and where such data 
may or may not be shared with the consumer). Preferably 
wider release of such data as PSMD should be done only with 
the permission of the consumer, using adaptations of the 
control methods described above to work with this distrib 
uted, collaborative system, but less consumer-oriented policy 
approaches may be taken. In any of Such cases it may be 
desirable that the methods described here for processing, 
aggregation, distribution, access, analysis, and use be applied 
to such data as well, treating it as an additional source of 
PSMD to the extent useful and permissible (and with recog 
nition of its special status as appropriate). 
0129. Analysis of PSMD on utility involves consideration 
of the following: the metrics of utility, meaning what aspects 
of utility are considered, including total and component 
aspects, the scales on which the metrics are specified, whether 
linear and bounded or not, and the distributions of ratings, 
both for a single consumerand formultiple consumers, which 
may typically be uniform or normal, or tend to follow some 
other statistical distribution. Conversion and normalization 
may relate to all of those aspects. Some detail on these issues 
is provided in Appendix B, and key points are included here. 
0130. Much of this approach draws on the view that rat 
ings (and operational data) are estimators of an underlying 
utility that relates to item quality, and thus have similarities to 
measurements of quality as is addressed by statistical quality 
control methods. It is well established that statistical distri 
butions are useful for analyzing variations in quality, and that 
the normal distribution as well as various related distributions 
are particularly useful. When estimated on an unbounded, 
dollar-denominated utility scale as suggested above, the rat 
ings given by a population may be expected to show charac 
teristics of a normal distribution, reflecting a central tendency 
about an established value, with a tailing of ratings to either 
extreme. Such an example of ratings for a Honda car is shown 
in FIG. 9. As is apparent in the standard format 904, such 
dollar-denominated values can be mapped to a bounded uni 
form scale of utilities that range from 0 to 1.0 and correspond 
to the cumulative distribution function for a given set of 
ratings. Similarly, more common bounded rating scales may 
preferably be structured to obtain ratings that approximate a 
uniform distribution. Such mappings from one scale to 
another can be defined in terms of a ratings distribution func 
tion that is analogous to a probability distribution function. 
This can be the basis for a method to define a variety of 
transformation and normalization rules that can be used for 
purposes of aggregating PSMD. 
0131 Building on this approach, one important element in 
applying PSMD is in the probable need for adjustments based 
on recognized peculiarities of the consumer's rating behav 
ior, Such as whether the consumer is consistently too harsh or 
too forgiving in evaluating items, as well as other parameters 
relating to trust and validity. Once a consumer has Submitted 
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an appropriate number of ratings to determine Such behavior 
relative to the known pattern of ratings by others for the same 
respective item types, a trust analysis can be done, and Suit 
able adjustments made to the data. This can be done locally 
and with complete privacy by a consumer's own ratings bot, 
as a component of usage/asset management tools 83, or by a 
collector server 84. 

0.132. As described in Appendix B, and shown in FIG. 9. 
this adjustment process involves the identification of a source 
distribution for the rater 902, and a target distribution for the 
aggregate of a population of raters 904. One of many possible 
methods for this is based on the fact that it is possible to 
characterize each of the source and target distributions in 
terms of four key parameters that have well known statistical 
meaning: 1) average or mean, 2) standard deviation, the vari 
ability or second moment about the mean, 3) skewness, the 
relation of mode to mean, or third moment about the mean, 
and 4) kurtosis, the peakedness or fourth moment about the 
mean. Standard curve fitting techniques based on these 
parameters can enable the specification of Source and target 
distribution functions, which can then be used to define a 
normalization mapping 906 based on the cumulative prob 
ability to convert from one distribution to another. This effec 
tively determines a ratings fractile or percentile score, and 
draws on the fact that such fractiles or percentiles are inher 
ently normalized to a population, independent of what origi 
nal scale was used. Other methods for developing broadly 
applicable normalization functions using statistical methods 
will be recognized by practitioners skilled in the art. In any 
case, the methods would seek to use appropriate weightings 
to adjust for non-uniformities that could be inferred to be 
peculiar to the rater as an individual and not meaningfully 
reflective of the rater's experience of the item itself for pur 
poses of inferring how another consumer might experience 
the same item (but not to normalize out the underlying pat 
terns relating to the item itself). 
I0133. Note that this discussion frequently refers to ratings, 
on the basis that ratings are particularly Subjective and need 
ful of adjustment, but that these methods may be usefully 
applied to adjustment of operational data as well. 
I0134. Other adjustments to ratings or operational data 
obtained from a given consumer might be made to address 
other variations from “normal.” An example is the analyses of 
medical outcomes based on the Medicaid transaction data 
(described above) that are made by value-added analytical 
services such as HEALTHGRADES that apply adjustments 
intended to compensate for variations in demographic and 
clinical risk factors. Optional alternatives in analyses using 
the methods described might be that after determining the 
effects of such factors, the user could choose whether to 
adjust to normalize such variations out, or to reverse-adjust 
the data to match the demographic and other characteristics 
corresponding to the user's desired case. Thus for example, a 
car buyer who does 40,000 miles per year of highway driving 
might view detail and Summary data adjusted to an average 
driver (12,000 miles of mixed driving), or a subset of filtered 
data drawn only from similar drivers, or custom-analyzed 
data that took the experience of all drivers, but adjusted them 
to estimate what they “would have been under the target 
conditions. For some uses, it may be desirable to adjust the 
data for both Ferraris and Civics to a single norm, but for a 
prospective Ferrari purchaser, that might not be the most 
useful analysis. 
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0135 A similarly important issue in advanced, multi-tier 
aggregation of PSMD from different collector servers 84 to 
second tier aggregator servers 85 is the probable need for a 
second level of adjustment to convert data to a common scale 
and format and to normalize or adjust for any artifacts of 
rating pattern due to different collection methods, and for 
differences in the underlying populations. Each collection 
source of PSMD for an item type can be characterized by the 
range and distribution of its data values. Using the methods 
similar to those described above for single collections, a 
transformation function or method can be defined for each 
source to convert and normalize that set of PSMD to a com 
mon target range and distribution. That target may be either a 
defined standard oran arbitrary one, including the use of any 
one collection as a base that all others are converted to. Using 
these methods the PSMD from a set of multiple collection 
servers 84 can be combined into a single meaningful collec 
tion offered by a second-tier aggregator server 85. 
0.136 Preferably selectivity could be provided to allow 
users to control Such aggregation conversions to meet their 
own analysis needs, depending on the importance of the deci 
sion and the Sophistication of the user. Such selectivity may 
be provided through options offered by the second-tier aggre 
gator server 85, by selection and use of value-added tools/ 
analytics software and/or services 87, or by provision to the 
user of Sufficient access to the component data to apply cus 
tom methods of their own design. Such access might include 
ability to receive individual item PSMD (with personal data 
excluded), but such capability can also be enabled by allow 
ing user Submission of custom conversion programs in the 
form of Software components, such as Scripts, applets, or 
agents, that can be run at a third party aggregator server 14 to 
create a custom-processed aggregation that can be summa 
rized for the user without ever divulging the individual item 
data to the user. Similarly it will be preferred that the sophis 
ticated user optionally be able to control which of a possible 
set of collection Sources are used for any given aggregation 
and analysis task. 
0.137 Abasic aspect of conversion in support of the aggre 
gation process is that of data format conversion and of trans 
port protocols for all movements of PSMD, including sub 
mission from consumers to collectors, and forwarding to 
others as feeds or on demand. Preferably such formats would 
be based on standard data interchange formats and protocols, 
such as XML, and variations in formats would be defined in 
XML schema, and transport protocols would be based on 
standard protocols such as Hypertext Transfer Protocol 
(HTTP) and SOAP common messaging middleware, or other 
open and widely accepted methods. Standard methods for 
data distribution, transformation, and mining could be appli 
cable to at least a portion of these tasks (including both 
established methods and newer XML-based tools such as 
IBMs Visual XML Transformation Tool), augmented as 
needed by specialized methods Suited to the special require 
ments of PSMD. Preferably conventions would be estab 
lished for level of detail to be stored and provided for different 
PSMD market roles and applications, and for selecting spe 
cific Subsets of data by data element type, by groups of item 
instances, or by other groupings Such as life-cycle stage or 
trigger event, and specific associated XML formats and 
schema may be used for each. 
0138 A further application of PSMD and point of integra 
tion with shopping bots would be to enable combined analy 
sis of pre-sale feature data with post sale rating and opera 
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tional data. Currently advanced approaches for purchase 
decision Supportanalytic tools that work with pre-sale feature 
data are reflected in the Active Research service and U.S. Pat. 
No. 5,983.220. One approach to such a combined tool might 
be to gather post-sale utility feedback on each attribute for 
which pre-sale data is available. Given Such data, a weighting 
could be used to combine the user's desired attribute weight 
ings with not only the pre-sale specifications but also with 
both the post-sale consumer ratings and the post-sale opera 
tional data. Thus where Schmitt Suggests Summing attribute 
weightings ofW times a pre-sale attribute utility un, 
one could multiply each such value by the post sale utility 
rating us, to derive a combined overall value reflecting 
both promised and realized utilities. Similarly, operational 
data could be transformed to a value on a similar utility scale, 
us that could also be used as a multiplier. Varia 
tions could factor the post-sale data using additive weightings 
or other combination functions, rather than the multiplicative 
method just described. 
0.139. In a further variation on methods of triggering 
PSMD collection events, additional techniques may be 
applied with a consumer's permission to facilitate recogni 
tion of event triggers relating to transactions even without the 
cooperation of the transaction counterparty. As described 
above, marketplace server 16 may report a sale, or a payment 
processing server 18 that processes the payment for the sale 
may report the sale to the third party aggregator server 14, and 
other sources of event triggers were also noted. A variety of 
methods currently used for other kinds of bots can be applied 
to monitoring activity on a Web site being used by the con 
Sumer. These include passive bots, like form-filling bots or 
AMAZON's ZBubbles shopping bot, that watch and collect 
data during browser activity while a consumer visits and 
navigates relevant areas of a Web site, and active bots, like 
current minding and alerting services, that independently log 
on and navigate Such sites on behalf of the user, using the 
user's ID and password, and collecting the desired data using 
a screen-scraping approach. A preferable method of access 
may be offered by Web sites that use more advanced Web 
services technologies based on defined protocols that provide 
an application programming interface (API). Such as those 
based on XML and SOAP. In any such case, the bot can obtain 
data accessible to the user, for the user, without the specific 
knowledge and cooperation of the party that operates the 
server, and can be programmed to forward Such data to third 
party aggregator server 14 as a PSMD trigger. 
0140. In the case of payment processors, major credit card 
Suppliers now make consumer account details available on 
their Web sites, so that basic transaction data is accessible for 
broad portions of a given consumer's purchases. In the case of 
merchants and marketplaces, as with maintenance service 
providers, more detail is available in their customer-specific 
Support service Web pages, but the greater number and variety 
of sites used by a given consumer makes collection more 
complex. One example of Such a merchant service is the 
SmartMouth service offered by STOP & SHOP supermar 
kets. Preferably payment processor services could be used as 
a starting point for a trigger process, and Such merchant sites 
might then be identified to add more specific detail. This 
might require consumer approval to authorize each newly 
identified data source, after which the ongoing process could 
be automatic. Preferably, in time, more interoperable and 
open interfaces based on integration technologies such as 
XML and Web services may become prevalent, possibly with 
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the intent of Supporting bots on the consumer side, whether 
supplied by the vendor, or by third parties. Preferably a com 
bination of techniques would be used, including semi-auto 
mated drag-and-drop aids for manual data entry, and auto 
mated techniques would be tuned to as many sources as 
possible by drawing on provider-initiated efforts at universal 
ity, complemented by user listing of sources not yet included. 
Note that Such techniques are also applicable to pre-sale use 
in shopping bots. Such as to identify situations where a user is 
shopping and viewing a product page, to pop up relevant 
PSMD and support services. 
0141 Use of such techniques for triggering without coun 
terparty cooperation would primarily be used while market 
place acceptance of PSMD collection was not widely 
accepted, and may become unnecessary with increasing 
acceptance. Preferably, incentives can be provided to gain 
cooperation of parties that can serve as PSMD collection 
triggers. Such incentives would include access to the result 
ing data for market research purposes, and consumers could 
be asked to permit detailed Supporting data to be provided to 
specific Such parties on a selective basis. Such cooperative 
behavior would support closer vendor-consumer relation 
ships by facilitating direct feedback on products and services 
as a complement to the direct channels that a vendor might be 
able to establish. Other methods for gaining cooperation of 
possible trigger point information Sources, include the grant 
ing of exclusive promotional relationships (which may be 
temporary) and the establishment of new counterparty orga 
nizations specifically constituted to be cooperative as trigger 
points, such as a new credit card provider. 
0142 Reviewing this more broadly, it is evident that the 
early development of the various DSSs, bots, or agents 
described here will likely be fragmented in various dimen 
sions. The preferred solutions will provide a broadly inte 
grated and coherent suite of functions that span the full life 
cycle of pre-sale and post-sale activities, and that are portable 
across the range of devices and services used by a consumer. 
Specific implementation technologies can take a wide variety 
of forms, and will likely evolve rapidly over time, as noted 
previously. 
0143. While much of the above discussion has highlighted 
opportunities and methods relating to collection of opera 
tional data from smart devices as items that have within 
themselves the capability to collect and submit operational 
data on their use, one skilled in the art will recognize that 
many of these methods may be applied to the full spectrum of 
operational data, including cases where the data is obtained 
using intelligence that may be partially external to the item 
(such as when using an asset management system). Some 
further discussion of these variations and associated termi 
nology follows. 
0144. As noted previously, the term “item’ should be 
understood to include both “real. physical items (consisting 
of atoms), and “virtual items of ideas, information, media 
content, or software, including purely digital items (consist 
ing of bits). Virtual items should be understood to include 
intellectual or aesthetic items, including content items, ideas, 
writings, and works of art, as well as logic items, including 
Software programs, software agents, and the like, that can be 
rated, and (when embodied in a suitably instrumentable form 
or usage environment) for which operational usage data can 
be collected, as was mentioned previously for Web pages. 
Digital virtual items representa case amenable to reporting of 
operational data. Digital virtual items may depend on associ 

Jun. 19, 2014 

ated real items, such as players, viewers, or browsers, as well 
as remote servers for their use. Digital virtual items may also 
contain embedded intelligence in the form of logic that is 
executed using resources of an associated real device. Such as 
for digital rights management (or for Software program 
items). Conversely, real items, such as Smart devices, may 
have digital elements, such as embedded intelligence. 
Depending on the embodiment of these methods with regard 
to use case and context, a digital device Such as a computer 
may be considered an item with or without its application 
Software, and Such software may or may not be considered a 
distinct item. 

0145 Both ratings data and operational data may apply to 
both real and virtual items. Operational data on real items 
may be collected internally by use of intelligence within the 
item, as a Smart device, but may also be obtainable from 
measurement instrumentation or management systems exter 
nal to the item. Such instrumentation may involve data, logic 
coding, logic processing, and communications, and any or all 
of those elements may, in different embodiments, be internal 
to an item, external and local to the item, or external and 
remotely provided over a network (and Such resources may be 
controlled by the user or by third parties). Operational data 
may also be collected from virtual items, and this may be 
done externally, such as from a Web site that serves the item 
(remote intelligence) or from a viewer or browser program 
that presents or otherwise enables use of the item (local intel 
ligence). An example of such data being collected using data 
and logic internal to a virtual item is the case of a smart virtual 
content item that contains embedded logic coding, as for 
example in the case of digital rights management logic or 
other advanced logic functions that may use external logic 
processing resources. Internal intelligence may also involve 
communication with remote Support services. A related varia 
tion is the case of items which are consumed by other items, 
in which case the consuming item may collect operational 
data relevant to the consumed item, such as the case of the 
number of paper jams in a laser printer serving as operational 
data not only for the laser printer which collects it, but also 
potentially for the paper as an item, as well, in what can be 
considered composite item or multi-item-type operational 
data. It should also be noted more generally, that when an item 
is used in conjunction with a local adjunct, or with a remote 
service provider, such as a Web site (or Web service, or remote 
service using other network technology), embodiments could 
provide for operational data on that use to be collected by the 
adjunct or remote service. 
0146. As described above, in certain embodiments all col 
lection or use of operational data for purposes of PSMD and 
beyond the actual operation or support of that operation is 
with the explicit, opt-in permission of the user. However, it 
should be understood that non-approved collection (or opt 
out collection that occurs unless explicitly rejected) can occur 
in other embodiments. 

0.147. It should also be understood that operational data 
may be obtained from the use of an item in conjunction with 
local or remote adjunct services that Support the use of the 
item, and further that this may occur independently of the 
intent of the user to submit operational data for use as PSMD. 
For example, the playing of a CD in some players invokes the 
lookup of descriptive data from www.cddb.com that enables 
a remote server to track each time the CD is played. In this 
particular case, the CD item itself provides only static data (as 
opposed to dynamic data on the state of its operation) that 
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enables its identification (based on its track timing signature), 
and the operational data is obtained by the player, but that 
identification is not really about the player as an item, but uses 
the player as an instrument to collect data about the use of CD 
as an item (although data on the duration of tracks actually 
played can also be used as operational data about the player as 
an item). Similarly, the data on use of items that can be 
collected from a Web browser (data on pages viewed) or a 
television set or set-top box (data on programs viewed) is not 
really data on the use of the browser or TV, but a use of that 
item as an instrument to collect secondary data on the use of 
the pages and programs. These examples highlight two dis 
tinctions: 1) the distinction between self-reported (or directly 
reported) operational data from an item about the use of that 
item itself, and indirectly reported orderived operational data 
about an associated item, with these examples (CD plays, 
Web page-views, and TV program viewing) being cases of 
indirectly reported operational data, and 2) the distinction 
between explicit reporting of operational data for use as 
PSMD and byproduct or implicit reporting of operational 
data reported (or observed) in the course of obtaining services 
or Support, and that may or may not be intended and/or 
authorized for use as PSMD as well. In this usage, the location 
of logic coding that controls the reporting could be a primary 
determinant of self-reporting. So, for example, the case of 
collecting usage data on a digital content item containing 
embedded digital rights management logic coding can be 
considered one of self-reported operational data that may be 
implicitly reported (unless special provision for authorization 
is made) using external logic processing and communications 
resources. The data obtained may be considered byproduct 
data, since its primary intent is for control of access entitle 
ments not usage analysis. Another example of interest is the 
use of a Web search engines that obtain implicit, observed 
user feedback relating to the relevance of a search result (such 
as time spent viewing the page). Here the data relates not to 
the Web page as an item in itself, but to the search result, with 
regard to its relevance to the specific search request, and is 
thus considered direct operational data relating to the search 
as a Software/service item. 

0148 Variations in embodiments such as just noted may 
also vary in the extent to which use of an item depends on 
access to remote resources and services. In some cases an 
item can be used effectively in isolation (or in a temporarily 
disconnected State), while in others, network access is more 
or less essential to the intended use. Over time, more and 
more items will tends toward network-dependent use, 
although many will seek to retain utility when network access 
is unavailable. The location of the instrumentation elements 
that enable operational data collection may be varied in a 
generally similar and more or less related fashion (and use of 
embedded intelligence can be expected to increase over 
time). 
0149. It should also be clear that certain kinds of observed 
operational usage data, Such as the examples just cited on 
content item use popularity, can be used as a Surrogate metric 
that effectively enables an implicit user rating to be crudely 
inferred without actually requiring an explicit rating action by 
a consumer. Also, conversely, ratings data can relate to user 
estimates of operational data. Conversely, users can be asked 
to explicitly report estimated operational data (such as fre 
quency-of-repair, handling, and fuel economy for a car), in 
more or less precise terms, as a Substitute for collection of 
actual measured operational data. Thus, in many cases, rat 
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ings data and operational data may be complementary and 
partially substitutable sources of data that may be applied in 
varying embodiments of the methods described here, as alter 
native estimators for the same desired underlying utility met 
ric. It will be understood that, for the most part, 1) measured 
operational data is an objective estimate of an underlying 
objective operational usage metric (one that can correlate to 
related Subjective preference metrics as an alternative to 
reporting of such data), 2) explicitly reported ratings data is a 
Subjective estimate of an underlying metric that may have 
partly Subjective meaning (one that can correlate with objec 
tive operational data), and 3) explicit human reporting of 
operational data is a possibly Subjective estimate of an under 
lying objective metric. 
0150. It should be understood that many of the finer dis 
tinctions just noted are relative, not absolute, being related to 
the context and usage of the item and the data, and may apply 
only in part. For example, as mentioned, data on CD plays can 
be used as data about both the CD and about the CD player as 
items. Also, operational data may be self-reported by a Smart 
device, and may be collected by an asset management system 
or other adjunct system that may be external to the device 
before being reported as PSMD. For example, such data may 
include portions that are derived or summarized by the asset 
management system, and thus may be considered self-re 
ported in part, but not entirely so. It should also be understood 
that the term "summarized as used herein, is used to apply 
both to Summarization of individual item data, such as reduc 
tions, derivations, and histories that may occur at the user 
location (or elsewhere) and to Summarization of aggregations 
of data across items that will typically occur elsewhere in the 
aggregation process, as will be clear in context. 
0151. This discussion further highlights the variety of 
kinds of rating and operational data that can be applied to 
provide metrics of utility, both as estimators of utility of a 
given feature of an item, and in combining the evaluation of 
multiple features to evaluate overall utility of an item. In 
developing analytic methods for the various levels of aggre 
gation and use of PSMD, it should be understood that this 
involves problems in the selection of feature sets and the 
setting of thresholds that have been extensively studied with 
regard to signal detection and decision methods, to optimize 
separation of signal from noise with regard to minimizing 
both false positives and false negatives, at Some combined 
level that seeks economic optimality. Based on the teachings 
provided here, one skilled in those arts will be able to apply 
those methods, including Such techniques as the use of 
receiver operating curves (ROCs) and other methods based on 
Bayesian statistics, including those described by Coetzee et. 
al. in “Feature Selection in Web Applications. Using ROC 
Inflections' (Symposium on Applications and the Internet, 
Jan. 8-12, 2001) and similar methods applied to correlating 
implicit and explicit ratings data as outlined in Miller U.S. 
Pat. Nos. 6,016,475, 5,842,199, and 6,108,493. It is further 
noted that related methods described by Kanungo in 
“Receiver operating characteristic curves and optimal Baye 
sian operating points' (Proc. of IEEE Int. Conf. on Image 
Processing, Washington, D.C., October 1995, Vol. 3, pp. 256 
259), may be used in a manner that will be apparent to one 
skilled in the art to eliminate sensitivity to assumptions of 
Gaussian (normal) distributions that may occur in those 
methods and in some of the methods of normalization 
described herein. It should be understood that Bayesian meth 
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ods are broadly applicable to the task of normalizing out a 
user's rating bias for an item, given prior data on that user's 
rating bias on other items. 
0152 With regard to obtaining user agreement to provide 
ratings data, alternative embodiments may enable users to 
grant a blanket agreement in advance to provide PSMD for 
Some or all of specified groups of items, marketplaces, or 
collectors. References to obtaining user agreement to provide 
ratings data should be understood as inclusive of Such prior 
agreements. 
0153. While emphasis has been on the use of PSMD by 
consumers, and secondarily by vendors, marketplace servers, 
and payment processors, such market data may often be used 
by other parties, such as by competitive vendors, by vendors 
seeking to identify new opportunities for better or alternative 
products or services, for related and aftermarket products or 
services, for marketplace exchange and Support services, and 
many other possible uses. 
0154 In understanding the range of possible trigger 
events, it should be clear that, just as for operational data, 
collection of ratings data can productively be triggered just by 
usage of the item (if that usage event can be sensed in some 
way). The use of the term “trigger is meant herein to include 
any kind of trigger event relating to an item that can be used 
as a cue to enable, request, or activate collection of PSMD. 
0155. It should be understood, consistent with the usage 
above, that a collector service typically serves in the role of 
what is considered to be a “first-tier aggregator, providing 
limited, basic, direct aggregation of individual PSMD (as 
opposed to a second-tier aggregator or consolidator role that 
involves aggregation from multiple PSMD collections 
assembled by multiple collector services). The term “collec 
tion source' is used as synonymous with collector service to 
refer to such first-tier aggregations of PSMD from individual 
sources. The term "source' may be used to refer to either a 
collection source (which may be accessed as a database or as 
a data feed, which can be used to build a database) or an 
individual source of PSMD (or to some other kind of source), 
as will be clear from context. 

0156. It should be further understood that “server and 
'service' are used herein as synonymous, except where it is 
clear in context that “server' pertains more specifically to the 
system resource that provides a service, and “service' to the 
role or act of providing it. 
0157 Some further discussion relating to variations in the 
allocation of servers and roles as described in relation to 
FIGS. 1 and 8 may be helpful to clarify concepts and termi 
nology. Distributed processing techniques seek to provide 
automated functions flexibly and efficiently by using 
resources that may be scattered over a network, including use 
of distributed servers, distributed databases and data collec 
tion, caching, remote services and applications service pro 
viders, and use of Web services composed from service ele 
ments on distributed servers, and this technical distribution 
can tend to obscure the distinctions of the roles identified. 
Except where indicated otherwise or clear in context, refer 
ences to the roles of enterprises, organizations, or other enti 
ties described here. Such as marketplaces, aggregators, and 
the like, and to the servers that perform the services provided 
by those entities, is meant to refer to their organizational 
identity and business operations role as distinguished from 
other organizations, and similarly, in reference to Software 
and hardware resources used to provide services by Such 
entities that may be embodied in distributed configurations at 
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locations not under their direct control (such as facilities 
hosted by others), it is the entity responsible for the “owner 
ship' and management control of those service-providing 
functions that is meant to be referred to. Such a use of dis 
tributed nodes that distribute aspects of the role of one player 
on its behalf to locations, facilities, and systems hosted by 
another player should be understood as technical implemen 
tation details that do not alter the scope and Substance of those 
roles. 

0158 For example, a first-tier aggregator service that pro 
vides basic collector, aggregator, and access services may 
form business relationships with a set of marketplaces to 
facilitate and promote its ability to serve the customers of 
those marketplaces, and to encourage those marketplaces to 
present the aggregator's services as a value-added feature to 
their customers. With Such relationships in place, Some inte 
gration of aggregation services with the marketplace's Web 
services may be desirable, such as, for example, offering 
ratings data access during product selection, and some distri 
bution of aggregator functions to the marketplace's Web 
server facilities may be technically advantageous. For 
example, portions of the collection and access services may 
be provided to customers on pages that appear to be more or 
less integrated with pages of the marketplace's Web sites, 
and/or portions of those services may be performed by soft 
ware that is provided by or controlled by the aggregator, and 
logically associated with the aggregator role, but that is run on 
physical servers co-located at the marketplace location (in 
cluding cases of co-residence on a server device that also runs 
marketplace-controlled services or even of partial integration 
with marketplace-controlled software), thus acting as distrib 
uted nodes of the aggregator that are located at the market 
place site. Such nodes at a marketplace location might pro 
vide Some Subset of services to end users, and might act as 
caches to the aggregator databases for purposes of data col 
lection and/or access. Such configurations might more effi 
ciently serve users as they use the marketplace Web site, and 
reduce sensitivity to outages of network links that may con 
nect to the aggregator, but this technical arrangement does not 
change the essence of the functions performed into market 
place functions, and in this example, the cache is logically 
part of the central aggregator database, even though physi 
cally distributed. Thus such collector and accessfunctions are 
meant to be included by the term aggregator server, even if 
portions of them actually run on, or are partially integrated 
with, a marketplace server. 
0159 Further to the earlier discussion of role blending, 
Such blending is meant to apply with regard to the logical 
Substance of the roles, not the physical and/or technical dis 
tribution. Thus, for example, it is possible that marketplace 
and aggregator roles could blend, such as if an enterprise that 
operated a business as a marketplace also operated a business 
as an aggregator by providing and managing Such services 
itself, whether it did so only for its marketplace customers, or 
if it provided such services to customers of other market 
places as well. However, this would be based on the business 
nature of the services provided and the entity’s level of orga 
nizational control over that, not on the technical distribution 
with which they were supported. 
0160 Although the invention has been described in detail 
in the foregoing embodiments, it is to be understood that the 
descriptions have been provided for purposes of illustration 
only and that other variations both in form and detail can be 
made thereupon by those skilled in the art without departing 
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from the spirit and scope of the invention, which is defined 
solely by the appended claims. 

0207 ABS/traction control/Braking intensity/fre 
quency indexes 

0199. 

age or extreme) 
0198 User affluence/price-sensitivity scores 

Operational data 
(0200 Performance/Duty cycle 

0201 Timestamp 
0202 Miles (total, since last report) 
0203 Speed (average, max. 90%-ile) 
0204 Acceleration intensity/frequency indexes 
0205 Fuel parameters (octane, flow rate, tempera 
ture, etc.) 

0206. Other engine computer load/performance 
indexes 

0208 Driving condition parameters (temp, hills, 
APPENDIX A SAMPLE DATA ELEMENTS Stop/go) 

0209 Cornering intensity/frequency indexes 
Sample #1 PSMD Data Elements (Product=Auto) 0210 MPG 

0.161 Basic info (product independent) 0211 Trip length indexes (short/long, frequent/in 
0162 User data (items that might be restricted for frequent) 
privacy) 0212 Engine hot/cold index 
0.163 Consumer ID* 0213 Improper operation data (delayed mainte 
0.164 Consumer Demographic data nance/excess load) 
(0165 Anonymous ID 0214 Other available data (on Summarized/re 
0166 Transaction Type (purchase, delivery, peri- duced basis) 
odic, maintenance, failure, sale, etc.) 10215 Maintenance data 

0.167 Transaction unique ID 0216 Timestamp 
0168 Transaction validation tokens/source vali- (0217 Scheduled maintenance triggers and 
dation tokens completions 

0.169 Transaction timestamp 10218 Warning and failure event data 
(0170 Product data 0219 Repair action details (work done, compo 

(0171 Item type ID nents replaced, consumables, developing prob 
0172 Item instance ID lems, certification level) 
(0173 Make, model, year 0220 Accident/damage reports 
0.174 Options/accessories 10221) Cost of ownership data 
0.175 Serial #8 0222 Timestamp 
(0176 Manufacturer 0223 Cost category (lube, tune-up, tires, etc.) 
0.177 Dealer/Vendor 0224 Cost element (consumables, parts, labor) 
0.178 Assembly plant, Key subsystem type/source 10225. Cost amount 
info 0226 Linkage to performance of maintenance 

(0179 Service date events 
0180 User rating Info (rated as both absolute and value/ Sample #2 PSMD Data Elements (Product Laser printer) 
price-adjusted rating—as numeric rating—eg. 1-10) 0227 Basic info (product independent) 
0181 User rating 0228 Consumer ID 

0182 Timestamp 0229 Consumer Demographic data 
0183. Overall rating 0230 AnonymouS ID hase, deli iodi 
0.184 Performance (power, handling, etc.) (0231 TransactionType (purchase, delivery, periodic, 
0185. Reliability ma1ntenance, failure, sale, etc.) 
0186 Maintainability 0232 Transaction unique ID 

- 0233 Transaction validation tokens/source valida 
0187. Durability tion tokens 
0188 Fuel economy 0234 Transaction timestamp 
(0189 Cost of ownership 0235 Product data 
0.190 Fit and finish 0236. Item type ID 
(0191 Comfort 0237 Item instance ID 
0.192 Appearance 0238 Make, model, year 
0193 Amenities 0239. Options/accessories 
(0194 Would buy again?/Would buy a different 0240 Serial #8 

category instead? 0241 Manufacturer 
0.195 Trust data (forgiven user on this rating task and 0242. Dealer/Vendor 

all other tasks) 0243 Assembly plant, Key subsystem type/source 
0.196 User objectivity scores (skew to good or info 
bad) 0244. Service date 

0.197 User consistency scores (tendency to aver- 0245 Userrating Info (rated as both absolute and value/ 
price-adjusted rating as numeric rating—eg. 1-10) 
0246 User rating 

0247 Timestamp 
0248. Overall rating 
0249 Performance (speed.) 
(0250 Print quality 
0251 Paper handling Reliability 
0252) Printer Reliability 
0253 Maintainability 
0254. Durability 
0255 Toner economy 
0256 Cost of ownership 
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0257) Ergonomics 
0258 Appearance 
0259 Amenities 
0260 Would buy again?/Would buy a different 
category instead? 

0261 Trust data (forgiven user on this rating task and 
all other tasks) 
0262. User objectivity scores (skew to good or 
bad) 

0263. User consistency scores (tendency to aver 
age or extreme) 

0264. User affluence/price-sensitivity scores 
0265 Operational data 
0266 Configuration details 
0267 Emulation/driver type (HP PCL, Postcript, 
etc) (usage mix if multiple) 

0268 Memory 
0269 Connections and rated speed (serial, LAN, 
IR, etc.) (usage mix if multiple) 

(0270 Performance/Duty cycle 
(0271 Timestamp 
0272 Pages (total, since last report) 
(0273 Pages per job 
(0274) Number of jobs 
0275 Speed within jobs (average, max. 90%-ile) 
0276 Toner usage (since last report total, per 
page) 

(0277. Other load/performance indexes 
0278 Page print density indexes (average, max, 
90%-ile) 

0279 Idle/powersave period frequency/duration 
statistics 

0280 Color pages, color density, color mix (aver 
age, max. 90%-ile) 

0281 Improper operation data (delayed mainte 
nance/excess load) 

0282. Other available data (on summarized/re 
duced basis) 

0283 Maintenance data 
0284 Timestamp 
0285 Scheduled maintenance triggers and 
completions 

0286 Warning and failure event data 
0287 Repair action details (work done, compo 
nents replaced, consumables, developing prob 
lems, certification level) 

0288 Accident/damage reports 
(0289 Cost of ownership data 

0290 Timestamp 
0291 Cost category (toner, repair) 
0292 Cost element (consumables, parts, labor) 
0293 Cost amount 
0294 Linkage to performance of maintenance 
events 

APPENDIXB UTILITY METRICS AND 
NORMALIZATION METHODS 

What is Utility? 
0295) This term can be understood as both a specific mea 
Sure of economic utility (or its Subjective Surrogate), and 
more broadly as the broad range of measures of utility, value, 
worth, or quality that inform selection of a product or service. 
The prime motivation is for metrics that can be exchanged 
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among users or buyers to compare alternative selections. The 
concept of collection, aggregation, and distribution of PSMD 
is meant to apply to almost any of such measures, as long as 
they have some level of shared meaning, and can be aggre 
gated as has been outlined. A variety of such PSMD metrics 
will be useful, depending on the purpose and domain. Some in 
particular are outlined here, but preferably the PSMD mar 
ketplace will Support use of a variety of them, some globally, 
and some in specific product/service verticals. 
Economic utility is one key underlying concept, and is a 
measure of the true value of a product relative to other eco 
nomic goods, factoring Supply and demand in a perfect mar 
ket, and underlying pricing and purchase behavior. What is 
referred to here is closely related to that, but may more use 
fully be considered the subjective worth of the product or 
service. The focus for a utility metric (U) for use as PSMD is 
not the market-transaction-defined economic utility but the 
post-sale assessment of realized utility. In the case of opera 
tional data, this would be an experiential definition of utility. 
In the case of ratings, this would be the individuals subjective 
assessment of utility, with the Suggested definition being the 
buyer's sense of “what is the highest price you would con 
sider fair for this,” which is clearly subjective to the buyer. 
This corresponds generally to the idea of “utils, as the arbi 
trary units of a metric of the Subjective satisfaction gained 
from an item. The point is that ratings provide an estimator of 
utility as Subjective satisfaction or value obtained, and not 
necessarily of actual price. (A specific metric for Uthat can be 
viewed as dollar-denominated utils is suggested.) In fact, that 
is the point of distinguishing U and U/S. Some buyers are 
motivated only by absolute utility (or worth or value) while 
others are price conscious, Some to the extreme that they buy 
“bargains that they don't really value except for being a 
bargain. The use of both metrics (U and U/S) enables different 
buyers to use different economic utility/value criteria. Here 
again, the precise metric for U may vary. An even purer, less 
price-sensitive concept of utility (U, “what is the highest price 
you would consider fair, if you were wealthy and had all the 
money you wanted') is described below, and all of the meth 
ods discussed should be considered to apply equally to the 
first-described form of U and U. 
Product ratings can also be understood as composites of mul 
tiple feature attributes. This can apply to Subjective post-sale 
consumer ratings or, similarly, to objective pre-sale product 
feature specifications. The purchase analysis process seeks to 
maximize an objective function (a utility function) that is an 
that defines the desires of a buyer, and combines multiat 
tribute objective feature utilities that are presumed to be real 
izable to find a match. What is addressed here as U for PSMD 
is a utility function that defines the utility as actually realized 
on a post-sale basis. The purchase decision process thus can 
be viewed as 1) the definition of a desired utility objective 
function and analysis of 2) Supplier-specified pre-sale pre 
sumptions of utility (which may not be realized or perceived) 
and 3) user-realized metrics of actual realized and perceived 
post-sale product utility, to 4) determine overall rankings for 
an optimum expected match. The emphasis of this work is on 
enabling number 3. 
The precise meaning of utility or U is difficult to define, and 
different raters have varying utility functions. As discussed 
below, the combination of U, U/S, and a set of multiattribute 
component utility factors can provide a basis for structuring 
this elusive and subjective value in a way that provides useful 
purchase decision support. For purposes of PSMD, consis 
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tency, decomposability (into Sub-attributes), and intuitive 
understanding are more important than precise objective defi 
nition of utility. 
At a high level, PSMD services relating to ratings involve 
consideration of 

0296 the metrics, what is measured, whether total util 
ity or component attributes 

0297 the scales on which they are measured, whether 
linear and bounded or not 

0298 the expected distribution of ratings on such scales 
(for a large variety of item types), whether uniform, 
normal, or other. 

0299 normalization processes used to relate ratings 
from different raters using the same metrics and Scales, 
which may involve adjusting ratings to a desired distri 
bution (a curve) for a rater or group of raters 

0300 normalization processes used to relate ratings 
from different aggregation services that may use differ 
ent metrics and Scales to obtain "comparable' metrics, 
Such as by rescaling 

It is preferred that this will be an open and evolving market 
place, with new methods appearing, being integrated, and 
gaining or losing market acceptance, and with varying 
options and choices as to what “comparables' are usefully 
combined for a given purpose. 

Rating Metrics, Scales, and Distributions 
0301 Product ratings are often purely descriptive and 
anecdotal, but when they are quantified it is most common to 
do this on an arbitrary linear numeric scale, which may have 
associated descriptors, but in which it is usually just assumed 
that the lowest value means worthless, the highest means 
wonderful, and the midpoint means acceptable or average. 
Thus current rating systems generally ask for ratings on some 
arbitrary linear scale, such as 1-10, 1-5, 1-100, and rarely give 
much guidance of what the metric is or what those numbers 
mean, on the assumption that this is generally understood. 
Some will use words or descriptions to characterize the vari 
ous levels, such as poor, fair, average, good, and excellent, for 
a 1-5 scale. Similar units may also be called Stars or some 
other symbol, and can include negative symbols (such as 
turkeys). 
Given the wide use and familiarity, it is expected that such 
metrics will continue to be used, but preferably improved 
metrics and Scales will increasingly supplement or replace 
them. Such metrics are usually approximations to the Subjec 
tive economic utility metric Suggested above. By distinguish 
ing U from U/S and giving specific guidance on usage, a 
Superior metric can be introduced, since these are often con 
founded in current practice. 
Some basic methods for specifying a metric U follow, but it 
would be desirable to do field studies to develop and prove out 
the most nearly optimal ways to communicate the metrics and 
the scales from the perspective of rater and buyer behavior in 
order to find the format that is best in terms of ease of under 
standing for entry and use, ease of collection, ease and accu 
racy of normalization and aggregation. 
A bounded, non-negative scale may not be the best choice for 
a utility Scale that consumers are to rate with. Instead, con 
sider as a Suggested metric for U. “what is the highest price 
you would consider fair for this.” which has appeal as 
expressing Subjective utility in terms of a price, which corre 
sponds to an economic value. In theory U can have any value 
from negative infinity to positive infinity, but in practice, most 
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ratings will center about some sensible range, with some 
distribution, perhaps a variant of a normal distribution. Nega 
tive ratings for U would occur when a product has negative 
value. Toys containing nuclear warheads would have very 
high negative U. When the Daily News offers a free trial 
Subscription, the consumer can point out that they will not 
read it and would just have to throw out more trash, and ask 
how much the publisher will pay the consumer to subscribe. 
Some businesses are based on providing products that have 
negative utility to many customers, such as magazines aimed 
at CEOs because of their advertising demographic value. 
Similarly, a painting loved by a rich person may have very 
high positive U, far higher than market value, if the person’s 
tastes are unusual (and the product thought to be under 
appreciated by the market) and limited means do not com 
press his utility scale. People buy stocks precisely because 
they believe U to be greater than the price, due to market 
under-appreciation. 
Following this approach, for example, consumers might be 
asked to rate their $25,000 list price Honda in terms of “what 
is the highest price you would consider fair and consumers 
might pick values that center around $25,000 but some would 
pick values much higher or lower. (Very low positive or 
negative values might be more prevalent for Ford Pintos, and 
very high values might be more prevalent for Miatas.). The 
pattern for Such ratings might well be described by a normal 
distribution centered not very far from the price (for products 
of average value), and with a deviation that clusters reason 
ably around that mean. Other distributions might be more 
suited to describe such a pattern (and the best choice of 
distribution might vary from product to product). Log-nor 
mal—or perhaps other common distributions such as expo 
nential, Poisson, binomial, gamma, chi-square, Weibull, 
etc.—might be useful. Preferably empirical psychological 
and market research would be applied to select an appropriate 
distribution. 

As shown in FIG. 9a-d, such a distribution function provides 
a means to relate Such dollar values of U to an underlying 
utility scale (u) that is more tractable for interchange. A 
preferred method is to let u be a cumulative distribution 
function (cdf) for ratings that is analogous to a common cdf as 
used in statistics, so that u is a bounded utility Scale ranging 
from 0 to 1, with a uniform distribution of ratings on that 
scale, all of which provide computational convenience for 
this scale u to be used in conversion and normalization. The 
convenience results from the fact that u is a fractile rating, 
corresponding to the fractile of the rating population that 
gives a rating less than or equal to u. 
FIG. 9a shows such a case, with the x axis being in units of U. 
This can be redrawn as in FIG.9b, in which the X axis is u, so 
that the scale for u is linear. For example, if the Honda U 
values had a mean of S25,000 and a standard deviation (O) of 
S5,000, this might be well described by a normal curve if 
about 68% of the ratings were between $20,000 and $30,000 
and symmetrically distributed. A U-Sminus infinity would 
give u=0.0, a U=S15,000 (-2O) would give u=0.0228, 
U=$20,000 (-o) would be u=0.1587, U=$22,500 (-0.5O) 
would give u=0.3085, U=$25,000 (mean) would give u=0.5, 
U=$27,500 (+0.5o) would give u=0.6915, U-S30,000 (+O) 
would give u=0.8413, U=$35,000 (+2O) would give u=0. 
9772, and U-Sinfinity would give u=1.0. Such a normal dis 
tribution gives a mapping of U to u that may be workable, but 
in practice, the actual distribution of U may not be normal, 
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and thus some other distribution function may be used to 
better approximate that case and thus produce a more uniform 
distribution for u. 

This bounded utility function u is more comparable to the 
commonly used bounded rating scales, and can easily be used 
as the common format for expressing such ratings so that they 
can be related to one another. In a simplistic mapping we can 
simply convert values on the assumption that they are all 
similarly distributed. Thus a scale of 0-10 is mapped by 
simply dividing by 10. A 1-10 scale can be converted to a 0-9 
scale and divided by 9. Similarly for 0-5, divide by 5, and for 
1-5, subtract 1 and divide by 4. 
Here again, actual ratings using Such rating scales may not be 
truly uniformly distributed, so a better normalization method 
would use a corresponding empirically-derived distribution 
function to map those ratings to the bounded and uniformly 
distributed uscale, as described further below. 
A normal distribution has computational attraction for relat 
ing U to u, but these concepts may not be very consumer 
friendly. Rating on a scale intended to yield a normal distri 
bution (or any other non-uniform distribution) may be more 
acceptable and understandable ifagraphic representation can 
be used with an interactive display. Raters would be presented 
with a proposed rating graph, such as the common normal 
curve (which may also show marked values and sigma levels), 
much like that in FIG. 9a, and select the rating they wish to 
give by pointing to or entering the value. This could give them 
full freedom to rate on the proposed U scale, while clearly 
showing the structure of the scale and suggesting how average 
or extreme each of the possible ratings would be, and showing 
the result in terms of the bounded and uniform value of u as 
well. Conventional graphs of the normal curve that show 
bounded and uniform u could be used individually or in 
combination (such as FIGS. 9a and 9b). Such a presentation 
might be done with a static specification of the distribution, or 
with actual dynamically updated versions of the distribution 
that fit the actual ratings done to date. Users of ratings could 
also be presented with the actual aggregated version of the 
same graph, showing both U and u. Consumers may need 
Some accustomization to become comfortable with Such 
graphs, but they might be highly useful if such use and famil 
iarity were to become commonplace. 
Consumers could also be asked to provide the price they paid 
(S), or a standard list price could be used. In either case, the 
equivalent graphic for U/S could also be provided. As shown 
in FIG. 9a, this is really the same graph, with a different units 
legend, and both can be shown together. 
Such feedback on where a rating fits relative to other raters 
can help the rater self-normalize. Obviously this would have 
to be presented in a way that did not unduly influence the rater 
to follow the lead of others. Getting an initial blindrating, and 
then providing feedback to be confirmed, using the graphics 
Suggested, might be a desirable compromise. Feedback on 
U/S would also enable the rater to credibility check the rating 
for U. 

It should be understood that in using normal curves or other 
similar distributions, it is not intended that this is meant to 
induce the overall ratings for a given item to center about an 
“average” rating. The mean of the distribution can fall any 
where on the rating scale, whether at an "average' rating or 
not. It would be expected that for groups of many item types, 
the mean would tend toward an average rating, but for any one 
item type, the mean could be far above or below that if the 
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items are very good or very bad. In any case, the variability 
about that mean might still be well described by a normal 
distribution. 
Reviewing this in more mathematical terms, the post sale 
ratings of individual buyers (as well as their operational expe 
rience) can be treated as random variables. With simple dis 
crete rating scales these would appear to be discrete variables, 
but to better measure utilities, they are preferably continuous 
variables. Perceived total utility metrics may relate to price or 
value, which can range from minus to plus infinity, buttend to 
cluster within a reasonable range about a central value, with 
some distribution. Similarly component utilities may be 
expressed in terms of domain-specific parameters (speed, 
power, capacity, mean-time-to-failure, etc.) that also have 
Some distribution about some mean. These distributions may 
be effectively approximated as normal or log-normal, or per 
haps by other common distributions such as exponential, 
Poisson, binomial, gamma, chi-square, Weibull, etc. Analysis 
and comparison of ratings is understood relative to the distri 
bution of ratings in a given population of raters, using stan 
dard statistical methods. Ratings are described by a probabil 
ity density function (pdf) for those ratings, or a ratings density 
function, and the relative meaning of a rating within a popu 
lation can be understood in terms of a cumulative distribution 
function (cdf) which is the integral of the pdf (and can be 
visualized as the area under the pdf curve up to the given 
value). The cdf specifies the fractile rating, which can serve as 
a dimensionless and standard way to compare ratings. 
Normalization within a Collection System 
Different individuals may tend to rate differently, such as 
lenient or harsh, extreme or moderate, or with other peculiari 
ties that distort the ratings. One method for normalizing these 
factors is to track the consumer's rating history to build a 
known distribution, and then adjust the ratings internally to 
map the consumer's distribution to either the population 
norm or the externally defined intended norm. This could be 
done locally to the consumer's ratings bot or agent in a fully 
private way (and one that applies across all collection Ser 
vices), or it could be done at the external collection server. In 
either case the method would be based on analysis of the 
distribution of the consumer's ratings relative to the distribu 
tion of the ratings of others who rate each item type. 
Such a characterization of a given consumer's ratings for 
different items requires a scale that is comparable across 
items in terms of relative rating. This is not the case for U as 
dollar-denominated, since a low rating for a Honda of S15K 
would appear much better than a high rating for a kitchen 
blender of $300. It is the case for U/S, which makes ratings 
relative to price, and ratings in terms of dollar-denominated U 
can easily be converted to equivalents in terms of U/Sprior to 
adjusting for individual variation. The same ratings on a U/S 
scale might be 0.6 for the Honda and 0.9 for the blender. Other 
transforms with similar properties may also be used. 
Thus if a consumer rarely gave a bad rating, his responses 
could be skewed downward by any of a variety of mappings. 
Another consumer might always rate things near average, so 
the mapping might stretch that consumer's curve outward in 
both directions. For a simple example, take a consumer that 
rates harshly, as shown in FIG.9c, which shows a chart that 
can be generated based on comparing a number of values of 
U/S for various items for that consumer to those for a popu 
lation of other raters. Thus FIG. 9c shows a source distribu 
tion for that consumer (for multiple items), and 9a shows a 
target distribution (for many consumers on the same target 
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item). Note that in FIG. 9c, the dollar denominated U scale 
shown is illustrative of the Honda and that scale would apply 
only to the one rating value for the Honda, but the U/S scale 
would apply to ratings for all items by that consumer. 
It is possible to characterize each of the Source and target 
distributions in terms of four key parameters that have well 
known statistical meaning: 1) average or mean, 2) standard 
deviation, the variability or second moment about the mean, 
3) skewness, the relation of mode to mean, or third moment 
about the mean, and 4) kurtosis, the peakedness or fourth 
moment about the mean. Standard curve fitting techniques 
based on these parameters can enable the specification of 
Source and target distribution functions, which can then be 
used to define mapping functions to convert from one distri 
bution to another. (Background is given in www.qual 
ityamerica.com/knowledgecente/knowctrDistributions. 
htm.) 
For this example, simple graphical methods are shown to 
illustrate the process, but in a typical embodiment, automated 
computation would be more readily programmed using the 
curve fitting approach. In any case, the method uses the cdf to 
translate the ratings from a base scale, such as U/S to a 
cdf-based scale u. These ratings u are effectively the fractile 
rating (equivalent to a percentile rating), so that an "average' 
rating would have a fractile value of 0.5, meaning that half of 
the ratings were better and half were worse. Using approxi 
mate values as shown, a table as shown in FIG. 9d can be 
derived. For each fractile value of u, corresponding values of 
U and U/S are derived for each of the individual source 
distribution and the group target distribution that the indi 
vidual is to be normalized to. Thus the u=0.5 rating for the 
individual, given as S2OK, translates to a U/S of 0.8, which 
would be understood to be an undesirable rating, but is 
mapped to the normalized target value U/S=1.0 or U-S25K, 
which is thus seen to be an average rating after compensating 
for the apparent harshness of the individual. Other similar 
conversion cases are also shown. An automated process that 
uses curve fitting would follow equivalent steps to give 
approximately equivalent results. The method would work 
for other rating scales, as long as they use, or are first mapped 
to, a scale that gives comparable ratings across items (like U/S 
but not the dollar-denominated U). 
Other methods for developing broadly applicable normaliza 
tion functions using statistical methods will be recognized by 
practitioners skilled in the art. These might also draw on 
established cognitive principles and experimentation (such as 
psychographics). 
Normalization mappings might also be weighted to leave 
some rater skew, to avoid the risk of falsifying valid extremes 
(where a consumer validly has non-average experience). Such 
as when few ratings have been obtained, or when inherent 
variability for an item type or rater is high. In other words, the 
methods would seek to adjust for non-uniformities that could 
be inferred to be peculiar to the rater as an individual and not 
meaningfully reflective of the rater's experience of the item 
itself for purposes of inferring how another consumer (the 
prospective purchaser) might experience the same item, but 
not to normalize out the underlying patterns relating to the 
item itself. This could be done by using a weighted combina 
tion of the raw individual rating and the fully adjusted rating 
to obtain a partial normalization (and Such weighting could be 
varied heuristically for best results). Naturally normalization 
will not be very effective without a sufficient number of data 
points to work with. 
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An extension would seek to obtain a pure U that removes 
individual price sensitivity variations. The form of U so far 
described in terms of “what is the highest price you would 
consider fair still has implicit some varying levels of price 
sensitivity, depending on the rater. A rich person would typi 
cally be less sensitive than a poor person, so that Such esti 
mates of U are not as fully comparable as intended. An 
alternative (U) would be something like “what is the highest 
price you would consider fair, if you were wealthy and had all 
the money you wanted.” This may better achieve the objective 
of getting a pure utility metric Uthat rates the absolute value 
of a product to a person independent of cost, which can be 
used with a price-relative utility, U/S, to make an appropri 
ately price-sensitive decision. We can apply similar statistical 
methods (based on the consumer's rating history and on other 
economic information) for normalizing U as well as similar 
UI tools (such as graphics and feedback) for aiding the con 
Sumer in setting U and U in a consistent and meaningful way. 

Normalization Across Collection Systems 
0302 Similar normalization mappings can be done across 
rating collection systems. For each system with a different 
utility metric (U)—or with the same metric but with varying 
population characteristics or collection methods—a range 
and distribution for U (whatever rating metric is used) could 
be developed. This could be learned externally by a receiver 
or aggregator of the ratings or it could be generated and 
provided as a reference (metadata) by the rating collection 
sourcing service, itself. Each set of ratings could then be 
converted to a standard reference form, such as the cdf-based 
fractile u. Thus ratings on 5 or 10-point scales could be 
normalized to the 0-1 scale of u (or to some other common 
base, whether a particular one of the sources or some external 
standard like u). Such a conversion, as above, could assume 
uniformity and simply adjust the range, or it could measure 
the actual distribution of ratings and use curve-fitting (or 
more advanced statistical methods) to find a distribution func 
tion to map to a uniform base scale. Such as u. 
Once normalized in this way, data from any rating system can 
be aggregated with and compared to data from any other 
rating system. This could enable production of a single data 
base of all ratings from all sources, but it would be preferable 
to leave the identity of the data sets intact and allow the 
decision on whether such normalization should be relied onto 
be made on a selective basis, possibly combining some 
Sources and not others, or allowing for the use of other nor 
malizing functions based on other kinds of analysis, all under 
the control of an end-user analyst, or of one or more of 
value-added aggregation/distribution/analytics services. 
It is because of varying and unpredictable dependencies on 
understanding of the source of the data and the intent of the 
analysis that an open marketplace that allows for Such flex 
ibility is desirable. This would allow sophisticated users to 
control their own analyses for best results, and enable inno 
vative independent providers of analytic services to add value 
to the PSMD. 

Aggregate and Specific Attribute Metrics 

0303. Just as with current product rating and feature selec 
tion systems, it is desirable for PSMD to include both overall 
(total utility) rating metrics, and Subsidiary attribute metrics. 
Some Subsidiary metrics may be of general applicability, Such 
as basic ratings of quality, reliability, power, and ease of use. 
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Others will be specific or tuned to a product category or 
Subcategory. A set of standard utility metrics may be defined 
as a hierarchical Scheme, so for example cars, SUVs, and 
trucks may all share attributes relevant to motor vehicle, 
while having variations specific to each Sub-category. 
By obtaining PSMD that includes total utility, U, its uni 
formly distributed equivalent u, as well as utility relative to 
price, U/S, and some set of multiattribute components of 
utility, a buyer can piece together a customized re-evaluation 
of available utility feedback that is adjusted to match the 
buyers own objectives for weightings of U, U/S, and the 
various components. Analytics (analytical tools), as 
described in the specification, can be used to help the buyer 
create Such custom-weighted views. Just as attributes are 
weighted to meet the user's profile and objectives, the selec 
tion of PSMD sources can also be custom weighted to create 
custom aggregations to serve the user's current purpose. 

Combining Post-Sale Utilities and Pre-Sale Utilities 
0304 Building further on this, these post-sale utility rat 
ings can be used in conjunction with more conventional pre 
sale utilities in the form of product feature attributes. Thus a 
tool like that described by Schmitt in U.S. Pat. No. 5,983.220 
can be combined with the process described here by using 
Some assigned weightings. This would address all four 
aspects of the purchase decision process listed in the first 
section above. One approach to Such a combined tool might 
be to gather post-sale utility feedback on each attribute for 
which pre-sale data is available. Given such data, a weighting 
could be used to combine the user's desired attribute weight 
ings not only with the pre-sale specifications, but with the 
post-sale consumer ratings and the post-sale operational data. 
Thus where Schmitt Suggests Summing attribute weightings 
of W times a pre-sale attribute utility un, one could 
multiply each such value by the post sale utility rating us 
rated to derive a combined overall value reflecting both prom 
ised and realized utilities. Similarly, operational data could be 
transformed to a value on a similar utility scale, u 
tional that could also be used as a multiplier. Variations could 
factor the post-sale data using additive weightings or other 
combination functions, rather than the multiplicative method 
just described. 

Uniformity and Rating Distributions 

0305 The suggested approach to normalization is to seek 
a common bounded interval scale that results in ratings that 
are uniformly distributed on that scale. The important idea is 
that normalization is facilitated when the distribution of rat 
ings on a scale are uniformly distributed, thus avoiding skew 
orbunching, etc., which may be artifacts of the rating process. 
This approach is based partly on the assumption that non 
uniformity is a rating artifact to be removed. This assumption 
simplifies analysis and is believed to have reasonable basis in 
real rating patterns. To the extent that patterns of Some non 
uniform distribution can be established as valid characteris 
tics of the underlying utility (for one or more product/service 
classes), then it may be desirable to use (and normalize to) 
utility scales for which such a distribution holds. Such 
approaches might take into account different distributions for 
different types of product/service (those that are unusually 
well or poorly rated, or unusually variable), or for different 
populations of raters (who may have “valid differences in 
perceived utility, Such as casual users as opposed to profes 
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sionals). Such approaches might also be used for items that 
may be inferred to have 'ab-normal patterns in their under 
lying quality or objective utility (Such as if they came from 
two sources with differing characteristics). 
This is clearly a complex issue, and market research and 
analysis is desirable to interpret and adjust data appropriately. 
The ability of a PSMD user (or independent analysis service/ 
tool) to get at the underlying data and to use alternative 
aggregation and normalization methods is a preferable fea 
ture. For example, it may be desirable to use camera ratings 
data from both casual users and professional users, but to treat 
them separately, or to treat SUV ratings from the Snow-belt 
separately from those from the Southwest. 
Such work can draw on common statistical techniques, and 
on statistical quality control methods. Quality control (QC) is 
closely related to ratings, in that quality (such as measured in 
a manufacturing process) is a major determinant of perceived/ 
realized utility. In the case of operational data, QC methods 
are directly relevant. QC techniques commonly rely on con 
trol charts, which look for variations in sample means (as 
sumed to be normally distributed) of a variable to see if a 
process is in control, and if there are patterns in changes from 
the underlying process capability. Patterns of variation in 
sample means include freaks, drift, repeating patterns (cycles, 
seasonality, etc.), mixtures (of differing processes), and 
planned changes. These relate to variations in the underlying 
process that can be analyzed and interpreted to understand 
their cause. Similar analysis can be done to aid in collecting, 
normalizing, and applying ratings and operating data as 
PSMD. (See www.qualityamerica.com/knowledgecente/ 
knowctrControl Chart Properties.htm and www.qual 
ityamerica.com/knowledgecente/articles/COEIVH3d.html) 
Also, we can consider ratings to be a Subjective, and thus 
fuZZy, statistic that is an estimator of an underlying quality/ 
value statistic that is an objective property of the product/ 
service. This Suggests that fuZZy statistics may also be useful 
in analyzing and normalizing ratings data. (See: www.math 
ematik.uni-ulm.de/stochastik/fundl/paper/wolff/fuzzy 1/ 
fuzzy1.html) 
Note that the statistical methods outlined here generally apply 
to values on a continuous interval scale. Common rating 
systems force discrete choices on a discrete integer (or ordi 
nal) scale (such as 1-10), so the Suggested conversion to a 
continuous interval scale is a simplification. While this is 
believed effective, variant statistical approaches that fully 
consider ratings as discrete variables may also be useful. (See 
www.iso.gmu.edu/~falemi/cqi/xchart2.htm) Such variant 
methods with be apparent to those skilled in the art. 

1. (canceled) 
2. A method, comprising: 
receiving, via at least one computer, user-specific informa 

tion from a user device associated with a particular con 
Sumer, via a wide area network; 

receiving, via the at least one computer, market data from 
other consumers via the wide area network, the market 
data including at least passively-collected operational 
data corresponding to an item; and 

generating, via the at least one computer, a recommenda 
tion for the particular consumer based on the market data 
and the user-specific information; and 

using the at least one computer to transmit the recommen 
dation to the user device. 

3. The method of claim 2, further comprising querying at 
least one of the other consumers for authorization to share the 
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market data collected from the respective at least one of the 
other consumers, and generating the recommendation only 
based on the market data received from one or more of the 
other consumers providing Such authorization. 

4. The method of claim 2, further comprising provisioning 
an asset management service to the other consumers, wherein 
the market data relates to a media file, and wherein the receiv 
ing the market data includes receiving the market data repre 
senting the media file from the asset management service. 

5. The method of claim 4, wherein the receiving the market 
data representing the media file is unsolicited and wherein the 
market data received from the other consumers includes 
usage data representing playing of the media file. 

6. The method of claim 2, further comprising providing a 
service to create a profile representing the particular con 
Sumer and profiles representing respective ones of the other 
consumers, and wherein the generating the recommendation 
includes using the at least one computer to match respective 
ones of the other consumers having a similar profile to the 
profile representing the particular consumer, to identify a new 
item to be considered by the particular user based on prefer 
ences of the respective ones of the other consumers having a 
similar profile, and to generate the recommendation to 
include recommendation of the identified new item. 

7. The method of claim 6, wherein the using the at least one 
computer to identify the new product includes categorizing 
items of the other consumers, matching at least one repre 
sented category of items with the particular user, and identi 
fying the new item dependent on the at least one represented 
category. 

8. The method of claim 2, wherein the generating the 
recommendation includes providing the market data from 
one of the other consumers on an individualized basis to the 
user device. 

9. The method of claim 8, wherein the providing the market 
data from one of the other consumers to the user device 
includes using an anonymous ID for the one of the other 
consumers unaccompanied by other information uniquely 
identifying the one of the other consumers. 

10. The method of claim 2, wherein the generating the 
recommendation includes receiving on a for-fee basis an 
advertisement, and wherein using the at least one computer to 
transmit the recommendation includes transmitting the rec 
ommendation together with the advertisement to the user 
device. 
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11. The method of claim 2, wherein the market data 
received from each of the other consumers comprises a 
numerical rating representing an extent to which the respec 
tive other consumers likes the item. 

12. The method of claim 2, further comprising distributing 
software to the user device, wherein the software is execut 
able to initiate the receiving responsive to an operational 
milestone associated with the user device. 

13. The method of claim 12, wherein the software com 
prises a purchase decision process, and wherein the Software 
is executable to generate the user-specific information as part 
of a purchase decision process for the item. 

14. The method of claim 2, wherein the receiving market 
data from the other consumers includes storing the market 
data in one or more physical memories, as part of a database, 
including storing fields sufficient to identify: (i) specific mar 
ket data from each respective one of the other consumers; (ii) 
an identifier for each of the respective ones of the other 
consumers, and (iii) an indication of date that the market data 
from each respective one of the other consumers was received 
and stored. 

15. The method of claim 2, wherein the generating the 
recommendation includes aggregating the market data from 
multiple ones of the other consumers, to obtain aggregated 
data, and wherein using the at least one computer to transmit 
the recommendation includes transmitting the aggregated 
data to the user device as part of the recommendation. 

16. The method of claim 2, wherein portions of the method 
are adapted for software download and execution by the user 
device. 

17. An apparatus, comprising: 
means for receiving user-specific information from a user 

device associated with a particular consumer via a wide 
area network; 

means for receiving market data from other consumers via 
the wide area network, the market data including at least 
passively-collected operational data corresponding to an 
item; 

means for storing the received market data; 
means for generating a recommendation for the particular 

consumer based on the market data and the user-specific 
information; and 

means for transmitting the recommendation to the user 
device. 


