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(57) Abstract: A computerized system for multi-dimensional auctions is provided to generate offers from sellers based upon buyer
defined parameters and preferences. The system includes a request generator for generating a buyer’s request including a scoring
function based upon a buyer’s preferences. The system also includes an offering generator that generates a set of offerings based
upon data stored in an offering database populated with seller’s information. The system further includes an auction engine that
receives the set of offerings and the buyer’s request with the scoring function, and thereafter generates a list of offers.
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SYSTEM FOR MULTI-DIMENSIONAL E-COMMERCE AUCTIONS

FIELD OF THE INVENTION

This invention relates to electronic commerce and more particularly, to a

computerized system for facilitating multidimensional auctions based upon buyer

defined parameters.

BACKGROUND

The Internet connects thousands of computers world wide through well-known

protocols, for example, Transmission Control Protocol (TCP)/Internet Protocol (IP),
into a vast network. Information on the Internet is stored world wide as computer files,
mostly written in the Hypertext Mark Up Language (“HTML”). The collection of all
such publicly available computer files is known as the World Wide Web (WWW).

The WWW is a multimedia-enabled hypertext system used for navigating the
Internet and is made up of hundreds of thousands of web pages with images, text and
video files, which can be displayed on a computer monitor. Each web page can have
connections to other pages, which may be located on any computer connected to the
Internet.

A typical Internet user uses a client program called a “Web Browser” to connect
to the Internet. A user can connect to the Internet via a proprietary network, such as
America Online or CompuServe, or via an Internet Service Provider, e.g., Earthlink.

A Web Browser may run on any computer connected to the Internet. Currently,
various browsers are available of which two prominent browsers are Netscape
Navigator and Microsoft Internet Explorer. The Web Browser receives and sends
requests to a web server and acquires information from the WWW. A web server is a
program that, upon receipt of a request, sends the requested document to the requesting
user.

A standard naming convention known as Uniform Resource Locator (“URL”)
has been adopted to represent hypermedia links and links to network services. Most
files or service can be represented with a URL. URLSs enable Web Browsers to go
directly to any file held on any WWW server.

Information from the WWW is accessed using well-known protocols, including
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the Hypertext Transport Protocol (“HTTP”), the Wide Area Information Service
(“WAIS”) and the File Transport Protocol (“FTP”), over TCP/IP protocol. The transfer
format for standard WWW pages is Hypertext Transfer Protocol (HTTP).

With the increasing popularity of the Internet, computer based auctions are
becoming an attractive business option for retailers and other business entities in the
electronic commerce arena (“E-Commerce”). Generally, there are two types of auction
systems, English and Vickrey. One of the most widely used forms of auctions is the
English auction.

In the English auction, bidders openly announce binding bids to all other bidders
and the auctioneer. A valid bid must be higher than the previous highest bid by at least
an increment defined by the auctioneer. The auction ends if no new offers have been
made for a certain period of time. The bidder who placed the last bid wins. The bidder
pays the amount of this last bid. While English auctions are efficient for live auctions,
the system is cumbersome for a computerized system, as it requires substantial
interaction amongst bidders.

The Vickrey auction approximates the results of an English auction, but does
not require interaction amongst competing bidders. In a Vickrey auction, each bidder
privately tells the auctioneer the highest bid the bidder is willing to make. The bidding
process is not interactive. The bidder willing to make the highest bid wins the auction.
However, the winner only has to pay the price of the second highest bid.

Current Internet auction sites such as those provided by EBAY
(http://www.ebay.com) and others have a “proxy bidding” feature where a user can
enter the maximum price the user is willing to bid. This saves the users from having to
place a large number of bids themselves, because the system can place the bids for
them. If all bidders in EBAY used this feature, the result would be a Vickrey auction.

So far we have discussed auctions in which buyers are competing for a seller’s
products. However, other auctions are conducted where sellers are competing for a
buyer’s business. These auctions are referred to as reverse auctions. In a reverse
auction, the bidders are sellers competing for the business of a buyer.

Conventional auction systems only evaluate bids that are represented by
unidimensional positive numbers, usually price alone. Traditionally, in the Vickrey and
English auctions, bids are simply numbers, since numbers have the advantage that they

can be compared, e.g., $10 > $8.
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Conventional computerized systems fail if bids are not unidimensional numbers.
Conventional systems do not solve the problems of evaluating multidimensional bids, if
bids include complex data for comparing attributes.

To compare a bid with various qualitative and quéntitative factors, a “scoring
function” f can be used such that the scoring function assigns a number to each possible
bid. Currently scoring functions have only been used in connection with standard
sealed-tenders. Scoring functions have not been used to evaluate bids in a
computerized system where a bid can be described by a plurality of attributes.

Thus, there is a need for a system that efficiently conducts multi-dimensional

auctions where the bids may include quantitative and qualitative factors.

SUMMARY

The present invention addresses the foregoing by providing a computerized
system for generating offers from‘ sellers based upon buyer defined parameters and
preferences. According to one embodiment, the present invention provides an improved
multidimensional auction system, which may or may not require buyers to commit to
accepting either, the winning bid or any other bid. The system includes a request
generator, wherein the request generator generates a buyer’s request including a scoring
function that quantifies the buyer’s preferences.

The system further includes an offering generator that generates a set of
offerings based upon data stored in an offering database and the buyer’s request. The
offering generator interfaces with the offering database that interfaces with a seller’s
user interface, which is used to collect seller information. The offering generator also
interfaces with a business rule repository that provides the business rule for generating
offers.

The system also includes an auction engine that receives the set of offerings
from the offering generator and the buyer’s request with the scoring function from the
request generator. The auction engine generates a list of offers based upon the buyer’s
request and the set of offerings. The auction engine may then adjust the highest
bidder’s offer so long as it remains greater than the second highest bidder by a
predetermined increment. Thereafter, the auction engine sends the list of offers to an
offering presenter that presents the list of offers to a buyer. A buyer may be allowed to

change buyer preferences to generate a next set of offers, hence making the system
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interactive.

The present system has advantages over the existing systems. The present
invention uses consistent business rules to evaluate buyer’s request . The present
invention also provides an adjusted offer to a buyer where the adjusted offer is such that
the highest bidder’s offer is greater than the second bidder’s offer by a predetermined
increment. Furthermore, the present invention provides an interactive system such that
a buyer can interactively change preferences based upon sellers’ offers.

This brief summary has been provided so that the nature of the invention may be
understood quickly. A more complete understanding of the invention can be obtained
by reference to the following detailed description of the preferred embodiments thereof

in connection with the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is block diagram of a computing system to carry out the inventive

technique.
Figure 2 is a block diagram of the architecture of the computing system of Fig.

Figure 3 is a block diagram showing a network topology to carry out the
inventive technique.

Figure 4 shows a block diagram of the system according to one embodiment of
the present invention.

Use of the same reference symbols in different figures indicates similar or

identical items.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a block diagram of a computing system for executing computer
executable process steps according to one embodiment of the present invention. Figure
1 includes a host computer 10 and a monitor 11. Monitor 11 may be a CRT type, a
LCD type, or any other type of color or monochrome display. Also provided with
computer 10 is a keyboard 13 for entering text data and user commands, and a pointing
device 14 for processing objects displayed on monitor 11.

Computer 10 includes a computer-readable memory medium such as a rotating

disk 15 for storing readable data. Besides other programs, disk 15 can store application
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programs including web browsers by which computer 10 connects to the Internet and
the reverse auction system according to one aspect of the present invention.

Computer 10 can also access a computer-readable floppy disk storing data files,
application program files, and computer executable process steps embodying the
present invention or the like via a floppy disk drive 16. A CD-ROM interface (not
shown) may also be provided with computer 10 to access application program files and
data files stored on a CD-ROM. |

A modem, an integrated services digital network (ISDN) connection, or the like
also provides computer 10 with an Internet connection 12 to the World Wide Web
(WWW). The Internet connection 12 allows computer 10 to download data files,
application program files and computer-executable process steps embodying the present
invention’s auction system.

Figure 2 is a block diagram showing the internal functional architecture of
computer 10. As shown in Fig. 2, computer 10 includes a CPU 201 for executing
computer-executable process steps and interfaces with a computer bus 208. Also
shown in Figure 2 are, a WWW interface 202, a display device interface 203, a
keyboard interface 204, a pointing device interface 205 and disk 15.

As described above, disk 15 stores operating system program files, application
program files, web browsers, and other files. Some of these files are stored on disk 15
using an installation program. For example, CPU 201 executes computer-executable
process steps of an installation program so that CPU 201 can properly execute the
application program.

A random access main memory (“RAM”) 206 also interfaces to computer bus
208 to provide CPU 201 with access to memory storage. When executing stored
computer-executable process steps from disk 15 (or other storage media such as floppy
disk 16 or WWW connection 12), CPU 201 stores and executes the process steps out of
RAM 206.

Read only memory (“ROM?”) 207 is provided to store invariant instruction
sequences such‘as start-up instruction sequences or basic input/output operating system
(BIOS) sequences for operation of keyboard 13.

Figure 3 shows a typical topology of a computer network with computers
similar to computer 10, connected to the Internet. For illustration purposes, three

computers X, Y and Z are shown connected to the Internet 302 via Web Interface 202
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through a gateway 301, where gateway 301 can interface N number of computers. Web
interface 203 may be a modem, network interface card or a unit for providing
connectivity to other computer systems over a network using protocols such as X.25,
Ethernet or TCP/IP, or any device that allows directly or indirectly, computer-to-
computer communications.

It is noteworthy that the invention is not limited to a particular number of
computers. Any number of computers that can be connected to the Internet 302 or any
other computer network may be used.

Figure 3 further shows a second gateway 303 that connects a network of web
servers 304 and 305 to the Internet 302. Web servers 304 and 305 may be connected
with each other over a computer network. Web servers 304 and 305 can provide
content to a user from database 306 and 307. Web servers 304 and 305 can also host
the present reverse auction system such that buyers and sellers may access the auction
system according to the present invention. Also shown in Figure 3 is a client side web
server 308 that can be provided by an Internet service provider.

Figure 4 illustrates a block diagram of a computerized multi-dimensional
auction system, according to one embodiment of the present invention.

In the current auction system, sellers bid for a buyer’s business. A seller’s bid is
based upon buyer preferences that are quantified by a scoring function “U”. Given a
bid, the scoring function calculates a value, or a score, that reflects how closely the bid
matches the buyers preferences. The scoring function is calculated from different
variables; for a given bid, the value of the scoring function depends upon what is
important to the buyer and the attributes of the bid. A seller’s offer is generated based
upon the scoring function and certain predetermined business rules. The present system
allows a multi-dimensional auction, where bids are vectors in an N dimensional space
and the scoring function maps vectors to real numbers.

The vectors represent attributes of a bid. The following illustrates how a scoring
function may be used for evaluating possible bids for buying apple juice. Purity,
quantity and price per gallon may be the three factors that are considered in evaluating:
possible bids. The following are two bids, A and B:

Bid A = (80% pure, 1 gallon, $1.20)

Bid B = (100% pure, 1 gallon, $1.50).

A possible scoring function based upon purity, quantity and cost may be as
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follows:

U (purity, amount, price) = purity * amount — 1.2 * price.

The scoring function reflects how much a buyer likes a particular bid. For
illustration purposes if there are two bids A and B with scores U(A) and U(B), a buyer
prefers bid A over bid B if U(A) > U(B). The present invention allows the winner of
bid A to adjust the original bid with a score U(A) to another score U(A”) such that
U(A”)=U(B) + x, where x is a predetermined increment. The buyer only sees the
adjusted offer with U(A’) as the score from the bidder.

It is noteworthy that the scoring (function can be different for different buyers
based upon buyer preferences. Also, the system can be configured such that the buyer
may not have to accept the highest offer (or any other offer).

Because the winner can adjust the winning offer downward, the present system
encourages bidders to make their best offer. Hence sellers do not have to worry about
making an offer that is better than necessary to win, because if they do, they can adjust
it.

The present system can also rank bids ordinally. A bid may be chosen by a
buyer because of the bid’s score and/or rank. A range within which the score lies can
define a bid’s rank.

The present auction system has the flexibility of changing the presentation of
offers to buyers, since the auction presentation can strongly influence a buyer’s decision
to accept or reject a bid. In one embodiment, possible bid ranks are classified into a
sorted list, so that all bids with ranks within the same class are presented the same way.
Table 1 provides an example of how offers may be presented with rank class and

SCOores.
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Table 1
Score Rank Class
93.0
90.0
89.0
88.0
85.0
82.0
82.0
80.0
78.0
77.0
65.0
45.0
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_ After obtaining and sorting thé initial bids, all bids may be adjusted in such a
way that they stay within the same rank class. There are several ways this adjustment
can be done. For example, all the bids could be adjusted to the highest score
encountered in the next lower rank class. If buyers are assumed to compare bids based
on their attributes, the sellers could choose to make any adjusted offer that would still
have ended up in the same category. Hence, a seller could make any offers with a score
that is higher than the highest score of the initial bids in the next lower class, but no
higher than the seller’s initial bid.

Figure 4 shows a user interface (UT) 400, utilized to generate a request from a
potential buyer. UI 400 can be accessed by a buyer via the Internet on computer 202
connected to the Internet or to a network. Generally, a buyer’s request may include the
buyer’s information, an attribute set type that describes the product or service required
by the buyer, a scoring function and any other information that facilitates the auction.

Buyer information is input into buyer’s UI 400 and sent to a Request Generator
module 401 that generates the buyer’s request and a buyer specific scoring function
402. Request generator 401 uses buyer information entered via UI 400 and any historic

information available in a database 400A. Database 400A can be compiled using
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historic marketing data that provides customer tastes and preferences.

Request generator 401 sends the buyer’s request and scoring function 402 to an
Offering Generator 403 that is linked to an offering database 404 and a business rule
repository 406. The offering database 404 is populated by using seller’s information
entered via a seller’s UI 405, and/or from historic data stored in a seller’s database
405A. UI 405 can be accessed by a seller on a computer connected to the Internet or to
a network.

A business rule uses data and rules provided by the sellers to construct the
sellers’ offers, in response to the buyer’s request containing a scoring ﬁlﬁction. The
business rule repository 406 provides various types of business rules. A seller can
choose the most suitable one for a given product and parameterize it. Different business
rules may use different algorithms to generate the offers. For example, a business rule
may use numerical optimization methods to find offers from sellers that maximize the
value of a buyer’s scoring function. A business rule may include a cost function, a
maximum value for the cost function and an adjustment function. The cost function and
the maximum value functions allow sellers to meet the buyer’s request based upon the
scoring function. The adjustment function adjusts a given séoring function based upon
a seller’s offer.

Afier the Offering generator 403 receives the buyer’s request and the scoring
function 402, the offering generator 403 obtains seller’s information from the offering
database 404 and also identifies the business rule corresponding to the buyer’s scoring
function and request 402. The offering generator 403 generates a set of offerings 408.
The set of offerings 408 is based upon seller’s information, buyer’s request and buyer’s
scoring function 402, information from the offering database 404 and the business rule
provided by business rule repository 406. Offering Generator 403 sends the offerings
408 to an Auction Engine 409. At the same instance Auction Engine 409 receives
buyer’s request and the scoring function 402 from Request Generator 401.

Auction engine 409 generates an offer or a list of offers 411, based upon buyer’s
request and scoring function 402, and the set of offerings 408. Offer 411 is an adjusted
offer, such that the highest bidder’s offer is greater than the second highest bid by a
predetermined increment “x”. Auction Engine 409 can also allow more than one seller
to adjust their offers.

Auction Engine 409 sends an offer or a list of offers 410 to an Offer Presenter
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411 that presents the offer 410 to the buyer. The buyer may be provided with a list of
offers where every offer has a scoring function. The buyer may also be given an option
to change the request parameters and seek other offers by the foregoing system, and
hence the auction process becomes interactive.

The present system has advantages over existing systems. In one aspect the
present invention uses consistent business rules to evaluate a buyer’s request that can
vary based upon buyer preferences. The present invention also provides an adjusted
offer to a buyer where the adjusted offer is such that the highest bidder’s offer is greater
than the second bidder’s offer by a predetermined increment. Furthermore, the present
invention provides an interactive system such that a buyer can interactively change
preferences.

Although the present invention has been described with reference to specific
embodiments, these embodiments are illustrative only and not limiting. Many other
applications and embodiments of the present invention will be apparent in light of this

disclosure and the following claims.

10
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CLAIMS

‘What is claimed is:
A computerized multidimensional auction system for generating offers from
sellers based upon a buyer’s preferences, comprising of:
a request generator, wherein the request generator generates a buyer’s request
including a scoring function based upon buyer defined preferences;
an offering generator that generates a plurality of offerings based upon seller data
stored in an offering database; and
an auction engine that receives the set of offerings and the buyer request with the

scoring function, and generates a list of offers.

The system of claim 1, further comprising of a user interface that allows a buyer
to input preferences based upon which the request generator generates the request

and the scoring function.
The system of Claim 1, further comprising of a database with historic values that
includes buyer information used by the request generator to generate the buyer’s

request and the scoring function.

The system of Claim 1, wherein the request generator sends the request to the

offering generator.

The system of Claim 1, further 4comprising of a seller’s user interface that allows
seller’s to input seller information that is used by the offering generator to

generate the set of offerings.

The systems of Claim 1, further comprising of a business rule repository that
includes business rule templates used by the offering generator to generate the list

of offerings.

The system of Claim 6, wherein the offering generator sends the list of offerings

with the business rule to the auction engine.

11
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8.  The system of Claim 1, wherein the request generator sends the buyer’s request

and the scoring function to the auction engine.
5 9.  The system of Claim 1, wherein the auction engine adjusts a highest seller’s offer
such that the highest offer is greater than a second highest offer by a

predetermined increment.

10. The system of Claim 1, further comprising of an offering presenter that presents

10 the list of offers generated by the auction engine to the buyer.

12
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