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(57) ABSTRACT 

In the context of computer-based auctions, innovations in 
proxy bids and auction formats are disclosed. In accordance 
With the illustrative embodiment, a bidder can program a 
data processing system to enter one or more bids by proxy. 
The capabilities oifered by the data processing system 
include: determining one or more bid variables based, at 
least in part, on the identity of one or more bidders in an 
auction, or determining one or more bid variables based, at 
least in part, on the absence of one or more bidders from an 

auction, or determining one or more bid variables based, at 
least in part, on the bid variables in one or more other bids, 
or determining one or more bid variables based, at least in 
part, on the results of another auction, or determining one or 
more bid variables based, at least in part, on default values, 
or Waiting a speci?c or random amount of time before 
entering a bid in behalf of a bidder, or any combination of 
these. 
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DATA PROCESSING SYSTEM THAT PROVIDES 
AN AUCTION WITH PROGRAMMABLE PROXY 

BIDS 

REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a divisional of US. patent 
application Ser. No. 09/938,141, ?led Aug. 23, 2001, noW 
pending and alloWed, Which parent application claims the 
bene?t of US. provisional application Ser. No. 60/227,188, 
?led Aug. 23, 2000 and entitled “Intelligent Bids,” (Attorney 
Docket: 620-010us”), Which is also incorporated by refer 
ence. 

FIELD OF THE INVENTION 

[0002] The present invention relates to electronic com 
merce in general, and, more particularly, to a data processing 
system for providing formula-based computerized auctions. 

BACKGROUND OF THE INVENTION 

[0003] Currently, there are many computer-based auction 
systems (e.g., eBay, CommerceOne, SupplierMarket, Sup 
plierOne, MaterialNet, etc.) in Which bidders bid against 
each other in one or more rounds of bidding until the most 
advantageous bid is reached for a scope as de?ned by the 
auction solicitor. These auctions have Worked Well and have 
been quite successful in driving prices doWn in reverse 
auctions and prices up in forWard auctions. 

[0004] The current interest in computer-based auctions has 
prompted innovations in the format of auctions. For 
example, in the prior art, the bidding phase of an auction 
often lasted for only a feW minutes, Which is short enough 
to continuously hold the attention of all of those interested 
in the outcome of the auction. In contrast, auctions today, 
like those on eBay for example, typically last for days. 
Although a longer auction has many advantages, it is too 
long for any single bidder to continuously monitor the 
bidding. To alleviate this disadvantage, eBay, for example, 
enables a bidder to submit a “proxy bid.” A proxy bid is a 
direction to the auctioneer (e.g., eBay’s data processing 
system, etc.) or other entity to prepare and enter one or more 
bids in behalf of the bidder under terms and conditions 
speci?ed by the bidder. 

[0005] The proxy bid capabilities knoWn in the prior art, 
hoWever, have their limitations, and, therefore, the need 
exists for more advantageous kinds of proxy bids and 
auction formats. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides innovations in 
proxy bidding and auction formats that avoid some of the 
costs and disadvantages of proxy bids and auction formats in 
the prior art. In particular, proxy bids in accordance With the 
illustrative embodiment o?fer more functionality and more 
?exibility than proxy bids in the prior art. 

[0007] In accordance With the illustrative embodiment, a 
bidder can program a data processing system to enter one or 
more bids by proxy. To this end, the capabilities offered by 
the data processing system include, but are not limited to: 

[0008] i. determining one or more bid variables based, 
at least in part, on the identity of one or more bidders 

in an auction, or 
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[0009] ii. determining one or more bid variables based, 
at least in part, on the absence of one or more bidders 

from an auction, or 

[0010] iii. determining one or more bid variables based, 
at least in part, on the bid variables in one or more other 

bids, or 

[0011] iv. determining one or more bid variables based, 
at least in part, on the results of another auction, or 

[0012] v. determining one or more bid variables based, 
at least in part, on default values, or 

[0013] vi. determining one or more bid variables based, 
at least in part, on the current time, or, 

[0014] vii. determining one or more bid variables based, 
at least in part, on an external condition or value, or 

[0015] viii. determining one or more bid variables 
based, at least in part, on a random (i.e., stochastic) 
function, or 

[0016] ix. any combination of i, ii, iii, iv, v, vi, vii, and 
viii. 

Furthermore, the illustrative embodiment enables the par 
titioning of the scope of an auction into a plurality of 
portions such that a bidder can bid on: 

[0017] i. one or more portions of the scope, or 

[0018] ii. the entire scope, or 

[0019] iii. both i and ii. 

When the scope of an auction is partitioned, the Winner(s) 
of the auction is determined in three steps. In the ?rst 
step, a candidate Winning bid for the entire scope is 
determined. In the second step, the candidate Winning 
bids for each portion of the scope is determined. In the 
third step, the Winner of the auction is determined by 
deciding Which of: 

[0020] i. the candidate Winning bid for the entire scope, 
or 

[0021] ii. the sum of the candidate Winning bids for each 
portion of the scope in each Way that the scope is 
partitioned (provided that there is a candidate Winning 
bid for each portion of the scope in the Way that the 
scope is partitioned) 

is more advantageous to the auction solicitor. Typically, 
an auction solicitor Will do better When it enables the 
scope of an auction to be partitioned, and Will do better 
still When it partitions the scope in more, rather than 
feWer Ways. 

[0022] The illustrative embodiment comprises: entering, 
at a data processing system, a ?rst bid into the auction from 
a ?rst bidder; receiving, at the data processing system, a bid 
package from a second bidder, Wherein the bid package 
directs the data processing system to determine a bid vari 
able based, at least in part, on the identity of the ?rst bidder; 
and entering, at the data processing system, a second bid into 
the auction from the second bidder, Wherein the second bid 
comprises the bid variable as determined by the data pro 
cessing system. 
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BRIEF DESCRIPTION OF THE DRAWINGS [0039] 2. telephone network 105 (e.g., the Public 
Switched Telephone Network, a wireless telephony 
network, etc .), or 

[0040] 3. courier 106 (e.g., Federal Express, the US. 
Mail, publication in a newspaper, publication in a 
periodical, etc.), or 

[0023] FIG. 1 depicts a schematic diagram of the illustra 
tive embodiment of the present invention. 

[0024] FIG. 2 depicts a block diagram ofa data processing 
system in accordance with the illustrative embodiment of the 
present invention. 

[0025] FIG. 3 depicts a ?owchart of the operation of the 
illustrative embodiment of the present invention. 

[0026] FIG. 4 depicts a ?owchart of the tasks associated 
with de?ning an auction as depicted in FIG. 3. 

[0027] FIG. 5 depicts a ?owchart of the tasks associated 
with conducting an auction as depicted in FIG. 3. 

[0028] FIG. 6 depicts a ?owchart of the subtasks that 
compose subtask 503, as depicted in FIG. 5. 

[0029] FIG. 7 depicts a ?owchart of the subtasks that 
compose subtask 504, as depicted in FIG. 5. 

[0041] 4. in person by being co-located with local 
input/output device 202 (shown in FIG. 2) of data 
processing system 101, or 

[0042] 5. any combination of i, ii, iii, and iv. 

It will be clear to those skilled in the art how to make and 
use embodiments of the present invention in which 
auction solicitor 102 and bidders 103-1 through 103-n 
communicate with data processing system 101 in per 
son, through data network 104, telephone network 105, 
and/or courier 106. 

[0043] FIG. 2 depicts a block diagram of the salient 
components of data processing system 101, which com 
prises computer 201, local input/output device 202, data 
storage device 203, telephone center 204, telephone network 
interface 205, and data network interface 206. 

DETAILED DESCRIPTION 

[0030] FIG. 1 depicts a schematic diagram of the illustra 
tive embodiment of the present invention 100 in which data 
processing system 101 conducts an auction (i.e., is the 
auctioneer of an auction) in behalf of auction solicitor 102 
and between bidders 103-1 through 103-n, wherein n is a 
positive integer greater than Zero. In accordance with the 
illustrative embodiment, data processing system 101 is 
owned and operated by one or more entities that are inde 
pendent of auction solicitor 102 and bidders 103-1 through 
103-n. In some alternative embodiments of the present 
invention, however, data processing system 101 is: 

[0031] 

[0044] Computer 201 is a general-purpose processor that 
is capable of performing the functionality described below 
and with respect to FIGS. 3 through 5. For example, 
computer 201 is capable of: 

[0045] executing one or more programs that are stored 
in data storage device 203; 

[0046] storing the scope of an auction into data storage 
device 203, retrieving it from data storage device 203, 
and conducting an auction that is consistent with that 
scope; 

i. owned, or 

[0032] ii. operated, or _ _ _ 
[0047] storing the format of an auction in data storage 

[0033] iii. owned and operated, 

by 

[0034] i. auction solicitor 102, or 

[0035] ii. one or more of bidders 103-1 through 103-n, 
or 

[0036] iii. both auction solicitor 102 and one or more of 
bidders 103-1 through 103-n. 

In accordance with the illustrative embodiment, the owner 
or the operator or the owner and the operator of data 
processing system 101 receives a fee in consideration 
for conducting an auction in behalf of auction solicitor 
102. In some embodiments of the present invention, the 
fee is paid by auction solicitor 102. In some alternative 
embodiments of the present invention, the fee is paid by 
one or more of bidders 103-1 through 103-n. 

device 203, retrieving it from data storage device 203, 
and conducting an auction that is consistent with that 
format; 

[0048] storing the bids received for an auction in data 
storage device 203, retrieving them from data storage 
device 203, and evaluating their relative advantageous 
ness to the auction solicitor; 

[0049] storing the proxy bids for an auction in data 
storage device 203, retrieving them from data storage 
device 203, and executing them; 

[0050] receiving data from and outputting data to local 
input/output device 202; 

0051 receivin data from and out uttin data to tele g P g 
phone center 204; and 

[0052] receiving data from and outputting data to data 
network interface 206. 

[0037] In accordance with the illustrative embodiment, 
auction solicitor 102 and bidders 103-1 through 103-n are 
capable of providing data to and receiving data from data 
processing system 101 via: 

[0038] 1. data network 104 (e.g., the Internet, a private 
data network, a local area network, a wireless data 
network, etc.), or 

[0053] Local input/output device 202 comprises one or 
more machines (e.g., terminals, scanners, printers, disk 
drives, displays, etc.) into which data from auction solicitor 
102 and bidders 103-1 through 103-n can be received and 
from which data from data processing system 101 can be 
output to auction solicitor 102 and bidders 103-1 through 
103-n. 
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[0054] Data storage device 203 is a non-volatile memory 
(e.g., a hard disk, ?ash memory, a tape drive, an optical 
device, etc.) for storing, for example, the programs executed 
by computer 201 and the data input into computer 201 and 
generated by computer 201. 

[0055] Data network interface 206 enables auction solici 
tor 102 and bidders 103-1 through 103-n to communicate 
with data processing system 101 via a data network, such as 
the Internet. For example, data processing system 101 can 
receive data and can output data via Web pages. 

[0056] Auction solicitor 102 and bidders 103-1 through 
103-n can communicate with data processing system 101 via 
telephone, such as through a toll-free “800” number. To this 
end, telephone network interface 205 advantageously com 
prises one or more telephones that are capable of receiving 
calls from and placing calls to auction solicitor 102 and 
bidders 103-1 through 103-n. Telephone network interface 
205 can further comprise an automatic call distribution 
system, in well-known fashion, for routing incoming calls to 
the various telephones. Furthermore, telephone network 
interface 205 is advantageously capable of receiving infor 
mation from auction solicitor 102 and bidders 103-1 through 
103-n via a touch-tone interface wherein the parties input 
information to the system by pushing the buttons on their 
telephones in response to questions from an automated 
operator. 

[0057] Telephone center 204 advantageously comprises 
one or more computer terminals that are operated by the 
personnel associated with telephone network interface 205 
such that an operator (either human or automated) can 
shuttle data between computer 201 and a bidder and auction 
solicitor 102, who is in contact with data processing system 
101 via telephone network interface 205. 

[0058] It will be clear to those skilled in the art how to 
make and use computer 201, local input/output device 202, 
data storage device 203, telephone center 204, telephone 
network interface 205, and data network interface 206. 

[0059] Although data processing system 101 is depicted as 
only comprising one computer, one local input/output 
device, one data storage device, one telephone center, one 
telephone network interface, and one data network interface, 
it will be clear to those skilled in the art that a data 
processing system in accordance with the present invention 
can comprise: 

[0060] i. one or more computers, or 

[0061] ii. one or more local input/output devices, or 

[0062] iii. one or more data storage devices, or 

[0063] iv. one or more telephone centers, or 

[0064] v. one or more telephone network interface, or 

[0065] vi. one or more data network interfaces, or 

[0066] vii. any combination ofi, ii, iii, iv, v, vi, and vii. 

whether any combination of computers, local input/ output 
devices, data storage devices, telephone centers, tele 
phone network interfaces, and data network interfaces 
are networked (e.g., a wide area network, a local area 

network, etc.) or not networked (e. g., a sneakemet, 
etc.), that cooperate to perform the functionality 
described below and with respect to FIGS. 3 through 5. 
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Furthermore, it will be clear to those skilled in the art 
that the various components of data processing system 
101 need not be co-located, but can separated by 
hundreds or thousands of miles, which various com 
ponents can be networked (e.g., a wide area network, 
etc.) or not networked (e.g., a sneakernet, etc.). 

[0067] FIG. 3 depicts a ?owchart of the operation of the 
illustrative embodiment. For pedagogical purposes, the 
illustrative embodiment will be described in general and 
then it will be described in conjunction with an illustrative 
example. In accordance with this speci?cation, the operation 
of the illustrative embodiment is described in terms of tasks 
and subtasks rather than steps because, as will be clear to 
those skilled in the art, some of the described tasks and 
subtasks can be performed in a single step. Furthermore, the 
illustrative embodiment is more easily understood when it is 
described in terms of its constituent tasks and subtasks than 
if it were described, formalistically, in terms of “steps.” 

[0068] At task 301, the parameters of an auction are 
de?ned and promulgated. Although the auction solicitor 
typically initiates the need for the auction, and, therefore, the 
de?nition of the auction parameters, the auction solicitor 
might be assisted by consultants in the task of de?ning the 
auction parameters. In some alternative embodiments of the 
present invention, the operator of data processing system 
101 can de?ne some or all of the auction parameters. Task 
301 is described in detail below and with respect to FIG. 4. 

[0069] At task 302, the auction is conducted in accordance 
with the parameters that were de?ned and promulgated in 
task 301. In accordance with the illustrative embodiment, 
this includes, but is not limited to, the initiation of the 
auction, the receipt of bid packages, the execution of proxy 
bids, the entering of bids into the auction, and the determi 
nation of the winning bid or bids. Task 302 is described in 
detail below and with respect to FIGS. 5 through 7. 

[0070] FIG. 4 depicts a ?owchart of the subtasks that 
compose task 301. 

[0071] At subtask 401, a scope for the auction is de?ned. 
For the purposes of this speci?cation, the “scope” of an 
auction is de?ned as what the auction solicitor seeks to 
provide (e.g., information, money, services, goods, reality, 
intangible property, intellectual property, etc.) in consider 
ation for what the auction solicitor seeks to acquire (e.g., 
information, money, services, goods, reality, intangible 
property, intellectual property, etc.) as a result of the auction. 

[0072] For example, when an auction solicitor is a cinder 
block manufacturer who seeks to sell one lot of 5,000 cinder 
blocks to one of several masons, the scope of the auction 
might be to provide 5,000 cinder blocks in consideration for 
an amount of money to be determined as part of the auction. 
As another example, when the auction solicitor is a taxi and 
limousine company that seeks a l-year service contract for 
its ?eet, the scope of the auction might reasonably be to 
acquire 48 oil changes for the vehicles in its ?eet in a 
12-month interval in consideration for a number of taxi rides 
to be determined as part of the auction and an amount of 
money to be determined as part of the auction. 

[0073] The scope of the auction advantageously, but not 
necessarily, de?nes the mandatory and non-discretionary 
aspects of a quali?ed bid, when any have been indicated by 
auction solicitor 102 or data processing system 101. In other 
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Words, a bid that does not satisfy all of the mandatory and 
non-discretionary requirements that are indicated is void or 
voidable at the auction solicitor’s election. For example, for 
the taxi and limousine company that seeks the oil changes 
for its ?eet, the mandatory and non-discretionary aspects of 
the scope of the auction might be that the Winning bidder 
must supply at least ?ve quarts of l0W-40 Mobil® One® oil 
and one Framm® oil ?lter in each of the 48 speci?ed oil 
changes. 
[0074] The scope of the auction advantageously, but not 
necessarily, de?nes the optional or discretionary aspects of 
a quali?ed bid. The optional or discretionary aspects of a 
quali?ed bid are not essential elements that a bid must 
possess in order to be a quali?ed bid, but are variable factors 
that affect hoW the various bids are ranked and the Winning 
bid(s) is/are determined. For example, for the taxi and 
limousine company that seeks the oil changes for its ?eet, 
there are tWo optional and discretionary aspects of a quali 
?ed bid: (1) the number of taxi rides to be provided by the 
taxi and limousine company to the Winning bidder, and (2) 
the amount of money to be provided by the taxi and 
limousine company to the Winning bidder. In other Words, 
because the taxi and limousine company seeks to pay for the 
oil changes With a combination of money and services, each 
bid Will comprise: 

[0075] 
[0076] 2. an indicium of the amount of money 

1. an indicium of the number of taxi rides, and 

that in combination the bidder is Willing to accept in 
consideration for the oil changes. For example, this 
enables a ?rst bidder to indicate that it is Willing to 
accept 100 taxi rides and no money in exchange for the 
oil changes, a second bidder to indicate that it is Willing 
to accept 25 taxi rides and $400 in exchange for the oil 
changes, and a third bidder to indicate that it is Willing 
to accept no taxi rides and $825 in exchange for the oil 
changes. 

[0077] The mandatory and non-discretionary aspects of a 
bid and the optional or discretionary aspects of a bid can 
involve the same aspect. For example, When an auction 
solicitor desires to buy a truck, the scope of an auction might 
specify that a mandatory and non-discretionary aspect of the 
bid is a tWo-year Warranty and an optional or discretionary 
aspect of the bid is a Warranty for more than tWo years. In 
other Words, one aspect (e.g., the length of a Warranty, etc.) 
can have both a mandatory and non-discretionary aspect of 
the bid and an optional or discretionary aspect of the bid so 
long as there is a clear demarcation of the line betWeen the 
mandatory and non-discretionary aspect and the optional or 
discretionary aspect. 

[0078] The scope of the auction advantageously, but not 
necessarily, de?nes the mandatory and non-discretionary 
requirements of a quali?ed bidder, When any have been 
indicated by auction solicitor 102 or data processing system 
101. In other Words, a bid from a bidder Who does not satisfy 
all of the mandatory and non-discretionary requirements that 
are indicated is void or voidable at the auction solicitor’s 
election. For example, When an auction solicitor is a corpo 
ration that seeks to provide dental care for its employees, the 
mandatory and non-discretionary aspects of the scope of the 
auction might reasonably be that the bidder, to be a quali?ed 
bidder, must hold a current and valid license to practice 
dentistry. 

Feb. 7, 2008 

[0079] The scope of the auction advantageously, but not 
necessarily, de?nes the optional or discretionary aspects of 
a quali?ed bidder. The optional or discretionary aspects of a 
quali?ed bid are not essential elements that a bidder must 
possess in order to be a quali?ed bidder, but are factors that 
affect hoW the bid from the bidder is compared to other bids 
and hoW the Winning bid(s) determined. Typically, the 
optional or discretionary aspects of a quali?ed bidder are 
framed in terms of a property of the bidder (e.g., hoW long 
the bidder has been in business, Whether the bidder and the 
auction solicitor have ever done business before, the bid 
der’s liquidity, etc.). For example, because the taxi and 
limousine company seeks to enter into a long-term contract, 
the company might reasonably place a premium in contract 
ing With a bidder Who is ?nancially stable and Who has been 
in business for a While. In this case, the scope of the auction 
might reasonably include as optional or discretionary 
aspects of the bid: (1) an indicium of the ?nancial stability 
of the bidder, and (2) an indicium of the length of time that 
the bidder has been in business. 

[0080] The mandatory and non-discretionary aspects of a 
bidder and the optional or discretionary aspects of a bidder 
can involve the same aspect. For example, When an auction 
solicitor desires to buy a truck, the scope of an auction might 
specify that a mandatory and non-discretionary aspect of the 
bidder is that the bidder has been in business for at least tWo 
years and an optional or discretionary aspect of the bidder is 
hoW long it has been in business for more than tWo years. 

[0081] In other Words, one aspect (e.g., the length of time 
that the bidder has been in business, etc.) can have both a 
mandatory and non-discretionary aspect of the bidder and an 
optional or discretionary aspect of the bidder so long as there 
is a clear demarcation of the line betWeen the mandatory and 
non-discretionary aspect and the optional or discretionary 
aspect. 

[0082] The values of one or more optional or discretionary 
aspects of a bid or bidder or a bid and a bidder as submitted 
in a bid can affect the acceptable range of: 

[0083] i. an optional or discretionary aspect of a bid, or 

[0084] ii. an optional or discretionary aspect of a bidder, 
or 

[0085] iii. a mandatory and nondiscretionary aspect of a 
bid, or 

[0086] iv. a mandatory and nondiscretionary aspect of a 
bidder, or 

[0087] v. and combination of i, ii, iii, and iv. 

For example, if as part of a bid, a bidder seeks to carry X 
dollars of cargo for an auction solicitor, a mandatory 
and nondiscretionary aspect of the bidder might be that 
the bidder currently carries at least X dollars in casualty 
insurance. 

[0088] In summary, the scope of the auction informs a 
candidate bidder With a complete and precise de?nition of: 

[0089] i. What the auction solicitor seeks to acquire as a 
result of the auction, 

[0090] ii. What the auction solicitor seeks to provide as 
a result of the auction, 
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[0091] iii. the mandatory and non-discretionary require 
ments of a quali?ed bid, 

[0092] iv. the optional or discretionary aspects of a 
quali?ed bid, 

[0093] V. the mandatory and non-discretionary require 
ments of a quali?ed bidder, and 

[0094] vi. the optional or discretionary aspects of a 
quali?ed bidder. 

In accordance With the illustrative embodiment, each bid 
comprises one or more optional or discretionary aspects 
(of the bid or of the bidder or of the bid and bidder) that 
in combination determine the ordinal ranking of the bid 
With respect to the other bids. As described beloW, the 
illustrative embodiment comprises a mechanism for 
enabling the objective comparison and ordinal ranking 
of bids that comprise tWo or more optional or discre 
tionary aspects of the bid or bidder or bid and bidder. 

[0095] At subtask 402, the format of the auction is estab 
lished. For example, the format of an auction advanta 
geously speci?es, but is not limited to: 

[0096] i. When or under What circumstances the auction 
begins and ends, 

[0097] ii. Whether the auction is a sealed-bid auction or 
not, 

[0098] iii. hoW many units or lots of the scope Will be 
competed for, 

[0099] iv. Whether the scope is partitioned or not, and if 
so, hoW, 

[0100] v. Whether the auction comprises one or more 

rounds, 

[0101] vi. hoW bids are made, 

[0102] vii. What functionality can be provided by data 
processing system 101 in preparing a proxy bid, 

[0103] viii. hoW bids are evaluated and compared, 

[0104] ix. Whether the ranking of bids Will be disclosed 
While neW and revised bids are still accepted, and 

[0105] x. hoW the Winning bid(s) is determined. 

For example, the illustrative embodiment can be used 
With, for example, one-sided auctions (e.g., the English 
auction format, the Dutch auction format, the Vickery 
auction format, the ?rst-price, sealed-bid auction for 
mat, and their variants, etc.) and double-sided auctions 
(e.g., the continuous double auction format, the Double 
Dutch auction format, the Japanese auction format, and 
their variants, etc.). 

[0106] The illustrative embodiment can be used With 
sealed-bid auctions and non-sealed-bid auctions. For the 
purposes of this speci?cation, a “sealed-bid” auction is 
de?ned as an auction that comprises distinct bidding and 
resolution phases. In a typical sealed-bid auction, some or all 
of the contents of each bid submitted during the bidding 
phase are Withheld from the bidders until the resolution 
phase. A sealed-bid auction can comprise a single round or 
multiple rounds. 
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[0107] In accordance With the illustrative embodiment, the 
bids are compared and ranked by plugging in the value of the 
optional or discretionary aspects associated With each bid 
into a formula to produce a resultant bid and then by ranking 
the resultant bids based on their relative magnitude. In 
accordance With the present speci?cation, each of the 
optional or discretionary aspects of a bid is called a “bid 
variable.” 

[0108] In accordance With the illustrative embodiment, 
data processing system 101 receives T bids in an auction, 
Wherein T is a positive integer greater than Zero. In accor 
dance With the illustrative embodiment, each bid, bk, 
Wherein k=l to T, comprises m bid variables, v1,k through 
vrmk. For the purposes of this speci?cation, a “bid variable” 
is de?ned as a discretionary or optional aspect of a bid or 
bidder. The integrity and public con?dence in the auction 
process is enhanced When the bid variables are de?ned in 
such a Way that their values can be determined or veri?ed 
objectively and not subjectively. 

[0109] A bid variable can be, for example: 

[0110] a binary bid variable (e.g., the inclusion or 
absence of a Warranty in a bid, Whether the bidder has 
or has not previously supplied similar scope to the 
auction solicitor in the past, Whether the bidder has 
small disadvantaged business status, etc.); or 

[0111] an integer bid variable (e.g., the number of 
Workers to be assigned to a project, the number of 
computers to be tendered, etc.); or 

[0112] a continuous bid variable (e.g., the fuel mileage 
of a dump truck, the length of time that a Warranty Will 
run, etc.). 

A binary bid variable has tWo possible values, TRUE or 
FALSE. An integer bid variable and a continuous bid 
variable can have no bounds (i.e., range from negative 
in?nite to positive in?nite), or can have a single bound 
(i.e., v3>34), or can have tWo bounds (i.e., 34<v3<57), 
or more than tWo bounds (i.e., 34<v3<57 or v3>l35). 

[0113] A bid variable can be a dimensioned or dimension 
less quantity. Example dimensioned bid variables that relate 
to physical properties include, but are not limited to: 

[0114] 
[0115] ii. Weight (i.e., force) (e.g., the Weight of a 

portable computer, etc.); 

[0116] iii. length (e.g., the length of an I-beam, the 
distance of the bidder’s premises to the job site, the 
perimeter of a ?eld, etc.); 

i. mass (e.g., the mass of a projectile, etc.); 

[0117] iv. area (e.g., the area of a rug, etc.); 

[0118] v. volume (e.g., the volume of a refrigerator, 
etc.); 

[0119] vi. time (e.g., the length of time that a Warranty 
Will run, the number of years of experience that the 
bidder has in some ?eld, When the bidder demands to 
be paid, etc.); 

[0120] vii. electrical charge (e.g., the maximum number 
of coulombs held in a capacitor, etc.); 

[0121] viii. energy (e.g., the storage capacity of a bat 
tery, etc.); 
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[0122] 
etc.); 

ix. power (e.g., the horsepower of an engine, 

[0123] x. pressure (e.g., the average pressure created by 
a pump, etc.) 

[0124] xi. velocity (e.g., the maximum speed of an 
aircraft, etc.); 

[0125] xii. acceleration (e.g., the effectiveness of a 
parachute, etc.); 

[0126] xiii. acidity (e.g., the pH of a dye, etc.); 

[0127] xiv. a performance metric (e. g., the effectiveness 
of a drug in obtaining results, etc.); and 

[0128] xv. any combination of i, ii, iii, iv, V, vi, vii, viii, 
ix, x, xi, xii, xiii, and xiv. 

[0129] Example dimensioned bid variables that relate to 
?nance include, but are not limited to: 

[0130] i. money (e.g., the price for a hundred gallons of 
orange-juice, etc.); 

[0131] ii. interest (e.g., the rate at Which past due 
invoices Will be charged interest, etc.); 

[0132] iii. liquidity (e.g., the cash-to-asset ratio of the 
bidder, etc.); and 

[0133] iv. ?nancial stability (e. g., the credit rating of the 
bidder, etc.); 

[0134] Example dimensioned bid variables that relate to a 
property of the bidder itself include, but are not limited to: 

[0135] i. a satisfaction metric (e.g., hoW pleased other 
parties have been With the past performance of the 
bidder as measured a survey, etc.); 

[0136] ii. a performance metric (e.g., the effectiveness 
of a bidder in obtaining results, etc.); 

[0137] iii. a ?nancial stability metric (e.g., the credit 
rating of the bidder, etc.); 

[0138] iv. a delivery history metric (e.g., the percentage 
of packages delivered by the bidder on time, etc.); and 

[0139] v. a service metric (e.g., hoW often the bidder 
successfully completes repairs in only one service call, 
etc.). 

[0140] It Will be clear to those skilled in the art hoW to 
de?ne and utiliZe other bid variables in embodiments of the 
present invention. Furthermore, it Will be clear to those 
skilled in the art that the degree of discretion that a bidder 
has to affect the value of a particular bid variable can range 
from no discretion to absolute discretion. 

[0141] When data processing system 101 receives a bid, it 
produces a resultant bid, rk, for the bid, bk. In some alter 
native embodiments of the present invention, a bidder can 
submit the resultant bid, rk, With the m bid variables, vl 
through vm, as part of the bid. In these embodiments, data 
processing system 101 advantageously reproduces the 
resultant bid, rk, using its oWn parameters to verify the value 
of the resultant bid submitted. 

[0142] In any case, the resultant bid, rk, is advantageously 
determined from the m bid variables, v1,k through vrmk, and 
c bid Weights, Wl through WC. For the purposes of this 
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speci?cation, a “bid formula” is de?ned as the manner in 
Which a plurality of bid variables are combined to produce 
a resultant bid. The general expression of the bid formula is 
depicted in Equation 1. 

rk=?vlyk,v2yk, . . . ,vmwk,wl,w2, . . . ,Wc) (Eq. 1) 

In accordance With the illustrative embodiment, the resultant 
bid, rk, is dimensioned in “equivalent dollars” for ease of 
description, Which indicates that each of the c bid Weights, 
Wl through WC, is dimensioned in units that When combined 
With the m bid variables, v1,k through vmak, produce an 
output dimensioned in equivalent dollars. In some altema 
tive embodiments of the present invention, the resultant bid, 
rk, is dimensioned differently or is a dimensionless quantity. 

[0143] In accordance With the illustrative embodiment, 
each of the c bid Weights is a constant. In some alternative 
embodiments of the present invention, one or more of the c 
bid Weights is a linear or non-linear function of one or more 

of the bid variables (e.g., W3=f(V3), W4=f(V3, v4), etc.). The 
function can be continuous (i.e., the derivative is de?ned 
over the range of interest) or discontinuous (i.e., the deriva 
tive is not de?ned everyWhere Within the range of interest). 

[0144] Furthermore, in accordance With the illustrative 
embodiment, the signs of the c bid Weights are chosen so that 
positive attributes of a bid (e.g., the fuel ef?ciency of an 
engine, etc.) have a different polarity than negative attributes 
of a bid (e.g., the amount of pollution created by an engine, 
etc.) to enable bid variables that indicate positive attributes 
of a bid to offset bid variables that indicate negative 
attributes of the bid. In any case it Will be clear to those 
skilled in the art hoW to choose the respective values of the 
c bid Weights, Wl through WC. 

[0145] In accordance With the illustrative embodiment, the 
magnitude of the resultant bid, rk, is a linear function of the 
value of each of the m bid variables, v1,k through vrmk, as 
depicted in Equation 2. 

It Will be clear to those skilled in the art hoW to make and 
use other bid formulas for use With other embodiments of the 
present invention. For example, it Will be clear to those 
skilled in the art hoW to de?ne a bid formula in Which the 
magnitude of the resultant bid, rk, is a nonlinear function of 
the value of at least one of the m bid variables, v1,k through 
vmak. For example, Equation 3 depicts an example of a bid 
formula in Which the value of the resultant bid, rk, is a 
function of 2 bid variables, v1,k and v2,k, and 6 bid Weights 
Wl through W6. 

(Eq- 3) 

[0146] When the resultant bid, rk, for tWo or more bids are 
computed, the resultant bids are ranked based on their 
relative magnitude. When the auction has concluded, the bid 
associated With the resultant bid Whose magnitude is most 
advantageous to the auction solicitor is declared the Winning 
bid. 
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[0147] A key aspect of the illustrative embodiment per 
taining to the format of the auction involves partitioning the 
scope of the auction into a plurality of portions along one or 
more “dimensions.” When the scope of an auction is parti 

tioned along one or more dimensions, a bidder can bid on: 

[0148] i. the entire scope, or 

[0149] ii. one or more portions of the scope in each 

dimension, or 

[0150] iii. both i and ii. 

[0151] In this case, the auction solicitor advantageously 
prescribes hoW the scope is partitioned and promulgates this 
information as part of the format of the auction. 

[0152] For example, the scope of an auction involving 100 
of?ce buildings in NeW York, NeW Jersey, and Connecticut, 
comprises many dimensions along Which the scope can be 
partitioned. For example, one dimension is the state in Which 
the buildings are situated and, therefore, the portions can be: 
a NeW York portion, a NeW Jersey portion, and a Connecti 
cut portion. As another example, one dimension is the region 
in Which the buildings are situated and, therefore, the 
portions can be: a NeW England portion (i.e., Connecticut) 
and a non-NeW England portion (i.e., NeW York and NeW 
Jersey). As yet another example, one dimension is based on 
the height of the buildings, and, therefore, the portions can 
be: a high-rise portion and a loW-rise portion, or alterna 
tively, buildings l-5 stories, buildings 6-13 stories, buildings 
14-23 stories, and buildings over 23 stories. As still another 
example, one dimension is the number of employees in the 
buildings, and, therefore, the portions can be: buildings With 
feWer than 400 employees and buildings With 400 or more 
employees. From these examples, it is clearly shoWn that 
there are many dimensions along Which the scope of an 
auction can be partitioned and many Ways in Which each 
dimension can be partitioned. 

[0153] When the scope of an auction is partitioned along 
a dimension, the sum of the portions in that dimension must 
equal the entire scope of the auction. It Will be clear to those 
skilled in the art hoW to determine the dimensions along 
Which the scope of an auction can be partitioned. Further 
more, it Will be clear to those skilled in the art hoW to 
partition the scope in each dimension. 

[0154] When the scope of an auction is partitioned, the 
Winner(s) of the auction is determined in three steps. In the 
?rst step, a candidate Winning bid for the entire scope is 
determined, provided that there is at least one bid for the 
entire scope. The candidate Winning bid for the entire scope 
is the bid for the entire scope that is most advantageous to 
the auction solicitor. 

[0155] In the second step, the candidate Winning bid for 
each portion of each dimension is determined. If there is not 
at least one bid for each portion in a given dimension, then 
all of the bids for all of the portions in that dimension are 
disquali?ed because no combination of bids for portions in 
that dimension Will equal the entire scope of the auction. The 
candidate Winning bid for each portion is the bid for that 
portion that is most advantageous to the auction solicitor. 
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[0156] In the third step, the Winner of the auction is 
determined by deciding Which of: 

[0157] 
[0158] ii. the sum of the candidate Winning bids for each 
portion in each dimension is more advantageous to the 
auction solicitor. 

i. the candidate Winning bid for the entire scope, or 

[0159] An example of hoW the scope of an auction is 
partitioned into multiple dimensions is useful for pedagogi 
cal purposes. In accordance With the example, the scope of 
an auction is de?ned as the purchase and installation of 90 
air conditioners for 90 office buildings in Maryland and 
Virginia in consideration for cash. To simplify this example, 
the scope of this auction includes only one bid variable, 
cash, Which is dimensioned in terms of money. It Will be 
clear to those skilled in the art, hoWever, after reading this 
speci?cation, hoW to make and use embodiments of the 
present invention that conduct auctions With partitioned 
scope and multiple bid variables. 

[0160] To continue With the facts in the example, thirty 
?ve of the buildings needing air conditioners are high-rises 
and require specialiZed equipment to install the air condi 
tioners While the remainder of the buildings require no such 
specialiZed equipment. TWenty-one of the high rise build 
ings are in Maryland and fourteen are in Virginia. There are 
25 loW-rise buildings in Maryland and 30 in Virginia. The 
distribution of buildings betWeen high-rise and loW-rise and 
betWeen Maryland and Virginia is depicted in Table 1. 

TABLE 1 

Bids in Illustrative Partitioned Auction 

Scope Maryland Virginia Total 

High-Rise 21 14 3 5 
LOW-Rise 25 30 55 

Total 46 44 90 

[0161] Because the auction solicitor appreciates that 
aggregated bids might be more advantageous than bids for 
the entire scope, the auction solicitor partitions the scope of 
the auction along tWo dimensions. In the ?rst dimension, the 
scope of the auction is partitioned into a Maryland portion 
and a Virginia portion. In the second dimension, the scope 
of the auction is partitioned into a high-rise portion and a 
loW-rise portion. 

[0162] The auction receives 15 bids from 6 bidders, as 
shoWn in Table 1. 

TABLE 2 

Bids in Illustrative Partitioned Auction 

Bid- Entire Maryland Virginia High-Rise LOW-Rise 
Bid der Scope Portion Portion Portion Portion 

l 1 $925,000 
2 1 $455,000 
3 1 $450,000 
4 1 $600,000 
5 1 $275,000 
6 2 $945,000 
7 2 $580,000 
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TABLE 2-continued 

Bids in Illustrative Partitioned Auction 

Bid- Entire Maryland Virginia High-Rise Low-Rise 
Bid der Scope Portion Portion Portion Portion 

8 2 $325,000 
9 3 $430,000 

10 3 $590,000 
11 4 $965,000 
12 4 $305,000 
13 5 $575 ,000 
14 6 $440,000 
15 6 $295,000 

After the bids have been received, the winner or winners of 
the auction are determined. 

[0163] In the ?rst step, a candidate winner for the entire 
scope is determined. As can be seen in Table 2, Bidder #1 
(with Bid #1) has the candidate winning bid for the entire 
scope with $925,000. 

[0164] In the second step, a candidate winner for each 
portion is determined. 

[0165] Because there is at least one bid in each portion of 
the scope as partitioned into Maryland and Virginia portions, 
the candidate winner for the Maryland portion and the 
Virginia portion is determined. As can be seen in Table 2, the 
candidate winner of the Maryland portion is Bidder #3 (with 
Bid #9) with $430,000, and the candidate winner of the 
Virginia portion is Bidder #1 (with Bid #3) with $450,000. 

[0166] Because there is at least one bid in each portion of 
the scope as partitioned into high-rise and low-rise portions, 
the candidate winner for the high-rise portion and the 
low-rise portion is determined. As can be seen in Table 2, the 
candidate winner of the high-rise portion is Bidder #4 (with 
Bid #13) with $575,000 and the candidate winner of the 
low-rise portion is Bidder #1 (with Bid #5) with $275,000. 

[0167] In the third step, the winner of the auction is 
determined by determining which of: 

[0168] i. the candidate winning bid for the entire scope 
(i.e., $925,000), or 

[0169] ii. the sum of the candidate winning bids as 
partitioned into the Maryland and Virginia portions 
(i.e., $430,000+$450,000=$880,000), or 

[0170] iii. the sum of the candidate winning bids as 
partitioned into high-rise and low-rise portions (i.e., 
$575,000+$275,000=$850,000) 

is the most advantageous to the auction solicitor. 

[0171] Because the sum of the candidate winning bids as 
partitioned into high-rise and low-rise portions is the most 
advantageous to the auction solicitor, Bidder #4 is awarded 
the high-rise portion of the auction and Bidder #1 is awarded 
the low-rise portion of the auction. In this example, the 
auction solicitor saved $75,000 ($925,000—$850,000) by 
partitioning the scope into a high-rise portion and a low-rise 
portion in contrast to proscribing the partitioning the auc 
tion. 

[0172] In some alternative embodiments of the present 
invention, a bidder can submit a single bid for a subcom 
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bination of the portions of the scope and in this case the 
subcombination is evaluated by comparing it to the sum of 
the best bids for the same portions as are in the subcombi 
nation. 

[0173] With continuing reference to FIG. 4, it will be seen 
at subtask 403 that the scope of the auction and the format 
of the auction is promulgated to candidate bidders. This can 
be achieved, illustratively, via: 

[0174] 1. data network 104 (e.g., the Internet, a private 
data network, a local area network, a wireless data 
network, etc.), or 

[0175] 2. telephone network 105 (e.g., the Public 
Switched Telephone Network, a wireless telephony 
network, etc.), or 

[0176] 3. courier 106 (e.g., Federal Express, the Us. 
Mail, publication in a newspaper, publication in a 
periodical, etc.), or 

[0177] 4. in person by being co-located with local 
input/output device 202 (shown in FIG. 2) of data 
processing system 101, or 

[0178] 5. any combination of i, ii, iii, and iv. 

[0179] FIG. 5 depicts a ?owchart of the subtasks that 
compose task 302. In accordance with the illustrative 
embodiment of the present invention, the auction conducted 
pursuant to task 302 is a sealed-bid auction, and, therefore, 
has distinct bidding and resolution phases. In some altema 
tive embodiments of the present invention, however, task 
302 is a non-sealed bid auction with combined bidding and 
resolution phases. 

[0180] At subtask 501, the auction parameters (e.g., the 
scope of the auction, the format of the auction, the bid 
formula, etc.), are received by data processing system 101. 
This enables data processing system 101 to conduct the 
auction in accordance with the auction parameters. 

[0181] At subtask 502, the auction is initiated. In accor 
dance with the illustrative embodiment of the present inven 
tion, data processing system 101 signals the beginning of the 
auction. When the speci?ed auction format includes separate 
bidding and resolution phases, data processing system 101 
advantageously signals the beginning and ending of each 
phase. When the speci?ed auction format includes multiple 
bidding rounds, data processing system 101 advantageously 
signals the beginning and ending of each round. In any case, 
it will be clear to those skilled in the art how to initiate the 
auction. 

[0182] At subtask 503, the bidding phase of the auction is 
conducted. In accordance with the illustrative embodiment, 
the bidding phase comprises receiving bid packages, pre 
paring bids, and entering bids into the auction, in addition to 
other subtasks. Subtask 503 is described in detail below and 
with respect to FIG. 6. 

[0183] At subtask 504, the resolution phase of the auction 
is conducted. In accordance with the illustrative embodi 
ment, the resolution phase comprises publishing the contents 
of the bids in the auction, identifying the bidders, and 
identifying the winning bid and bidder, in addition to other 
subtasks. Subtask 504 is described in detail below and with 
respect to FIG. 7. 
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[0184] FIG. 6 depicts a ?owchart of the subtasks that 
compose subtask 503, as depicted in FIG. 5. 

[0185] At subtask 601, T bid packages, bpk, Wherein k=l 
to T, are received by data processing system 101, Wherein T 
is a positive integer greater than Zero. In accordance With the 
illustrative embodiment, the bid packages can be received 
by data processing system 101 concurrently or periodically 
or sporadically during the auction, as speci?ed by the format 
of the auction. 

[0186] In accordance With the illustrative embodiment, 
each bid package, bpk, is received by data processing system 
101 via: 

[0187] i. data netWork 104 (e.g., the Internet, a private 
data netWork, a local area netWork, a Wireless data 
netWork, etc.), or 

[0188] ii. telephone netWork 105 (e.g., the Public 
SWitched Telephone NetWork, a Wireless telephony 
netWork, etc.), or 

[0189] iii. courier 106 (e.g., Federal Express, the Us. 
Mail, publication in a neWspaper, publication in a 
periodical, etc.), or 

[0190] iv. in person by being co-located With local 
input/output device 202 (shoWn in FIG. 2) of data 
processing system 101, or 

[0191] v. any combination of i, ii, iii, and iv. 

[0192] In accordance With the illustrative embodiment, 
each bid package, bpk, comprises at least: 

[0193] 
[0194] 2. a value for each of the m bid variables, v1,k 

through vmak, associated With the bid; 

1. a direction to enter a bid, bk, into the auction; 

[0195] 3. one or more indicium that the bid satis?es the 
mandatory and non-discretionary aspects of a quali?ed 
bid; and 

[0196] 4. one or more indicium that the bidder satis?es 
the mandatory and non-discretionary aspects of a quali 
?ed bidder. 

[0197] In accordance With the illustrative embodiment, the 
value of each of the m bid variables, v1,k through vmak, is: 

[0198] 
[0199] ii. implicitly stated in the bid package; or 

i. explicitly stated in the bid package; or 

[0200] iii. to be determined by data processing system 
101 by reference to a default value; or 

[0201] iv. to be determined by data processing system 
101 by reference to publicly-available information; or 

[0202] v. to be determined by data processing system 
101 by reference to private information (e.g., by ref 
erence to the contents of another bid, etc.); or 

[0203] vi. to be determined in accordance With any 
combination of i, ii, iii, iv, and v. 

For example, the ?rst bid package from each bidder 
advantageously explicitly states a value for each of the 
m bid variables, v1,k through vrmk, that are not deter 
mined by default or incorporated by reference. Further 
more, subsequent bid packages advantageously only 
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explicitly state a value for those bid variables Whose 
value has changed from the last bid. In this case, the bid 
variables Whose value has not changed from the pre 
vious bid can be reasonably deemed to be implicitly 
stated in the bid package. 

[0204] The auction format might indicate a default value 
for one or more of the m bid variables, v1,k through vrmk, 
such that a bid package need not explicitly state a value for 
those bid variables unless the bidder desires to override the 
default value. 

[0205] Furthermore, in accordance With the illustrative 
embodiment, a bidder can program data processing system 
101 to prepare and enter one or more bids in behalf of the 
bidder (i.e., by proxy). To this end, a bidder submits a bid 
package, bpk, to data processing system 101, Which bid 
package directs data processing system 101 to prepare and 
enter one or more bids into an auction under certain speci?ed 
terms and conditions. As part of preparing the bid, data 
processing system 101 can determine some or all of the bid 
variables to be included in the bid. To this end, the capa 
bilities offered by data processing system 101 include, but 
are not limited to, determining Whether or not to prepare and 
enter a bid based, at least in part, on: 

[0206] 
[0207] ii. the absence of one or more bidders from an 

auction, or 

i. the identity of one or more bidders in auction, 

[0208] iii. the bid variables in one or more other bids, or 

[0209] 
[0210] v. the results of another auction, or 

iv. the current ranking of the bids, or 

[0211] vi. any combination of i, ii, iii, iv, and v. 

Furthermore, the capabilities offered by data processing 
system 101 include, but are not limited to, determining 
one or more bid variables based, at least in part, on: 

[0212] i. the identity of one or more bidders in an 
auction, or 

[0213] ii. the absence of one or more bidders from an 

auction, or 

[0214] 
[0215] 
[0216] 
[0217] 
[0218] 

[0219] The folloWing discussion ampli?es each of these 
capabilities in detail. 

iii. the bid variables in one or more other bids, or 

iv. the current ranking of the bids, or 

v. the results of another auction, or 

vi. default values, or 

vii. any combination of i, ii, iii, iv, v, and vi. 

[0220] Determining one or more bid variables based, at 
least in part, on the identity of one or more bidders in an 
auction. The illustrative embodiment provides this capabil 
ity because of the recognition that the mere knoWledge of the 
participation of a ?rst bidder in an auction might affect a 
second bidder’s decision-making in crafting its bid. This is 
true even though the second bidder has no knoWledge 
Whatsoever about the ?rst bidder’s bid. 

[0221] For example, if the second bidder kneW that the 
?rst bidder submitted a bid in a sealed-bid auction and the 
second bidder kneW that the ?rst bidder normally Won the 
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auctions it entered, the knowledge of the ?rst bidder’s 
participation in the auction might cause the second bidder to 
submit a more aggressive bid than it would otherwise. The 
capability is particularly, although not exclusively, useful in 
sealed-bid auctions. 

[0222] Determining one or more bid variables based, at 
least in part, on the absence of one or more bidders from an 
auction. The illustrative embodiment provides this capabil 
ity because of the recognition that the mere knowledge of the 
absence of a ?rst bidder in an auction might a?fect a second 
bidder’s decision-making in crafting its bid. 

[0223] For example, if the second bidder knew that a ?rst 
bidder had not submitted a bid in a sealed-bid auction and 
the second bidder knew that the ?rst bidder normally won 
the auctions it entered, the knowledge of the ?rst bidder’s 
absence from the auction might cause the second bidder to 
submit a less aggressive bid that it would otherwise. 

[0224] For example, only manufacturers A and B can o?fer 
a 5-year warranty for their product, while all other manu 
facturers can only offer a 3-year warranty. Therefore, if 
manufacturerA does not enter a bid into the auction, B might 
only want to o?fer a 3-year warranty, even though it can o?fer 
a 5-year warranty if it needs to. 

[0225] The capability is particularly, although not exclu 
sively, useful in sealed-bid auctions. 

[0226] Determining one or more bid variables based, at 
least in part, on the bid variables in one or more other bids. 
The illustrative embodiment provides this capability 
because of the recognition that a ?rst bidder might desire to 
have aspects of its bid track aspects of other bids. For the 
purposes of this speci?cation, the “tracking” of a bid vari 
able does not necessarily mean the outbidding or overtaking 
of another bid variable. 

[0227] For example, in some cases a ?rst bidder might 
direct data processing system 101 to set a value for a bid 
variable that is more advantageous to the auction solicitor 
than the value of the same bid variable in a second bidder’s 
bid. In some other cases, the ?rst bidder might direct data 
processing system 101 to set a value for a bid variable that 
is equally advantageous to the auction solicitor as the value 
of the same bid variable in the second bidder’s bid. In yet 
some other cases, the ?rst bidder might direct data process 
ing system to set the value for a bid variable that is less 
advantageous to the auction solicitor than the value of the 
same bid variable in the second bidder’s bid. 

[0228] This capability is particularly, although not exclu 
sively, useful in sealed-bid auctions. In accordance with the 
illustrative embodiment, the contents of the bids in a sealed 
bid auction are withheld from all of the entities outside of 
data processing system 101 (e.g., the auction solicitor, the 
bidders, etc.) by data processing system 101 until the 
bidding phase is over, but data processing system 101 itself 
can “see” and use the contents of sealed bids as the basis for 
determining bid variables for other sealed bids. 

[0229] Determining one or more bid variables based, at 
least in part, on the results of another auction. The illustra 
tive embodiment provides this capability because of the 
recognition that economic circumstances often compel a 
bidder to participate in a plurality of contemporaneous 
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auctions such that the winning of too many auctions could 
be as disastrous to the bidder as winning too few auctions. 

[0230] For example, a building contractor might need 
between $80 million and $100 million worth of building 
contracts in the next year. If the contractor receives substan 
tially less than $80 million in contracts, it might incur 
substantial loses. In contrast, if the contractor receives 
substantially more than $100 million in contracts, it might 
not have the resources to be able to manage all of the 
contracts properly, which could damage its reputation. 
Therefore, the contractor might endeavor to ensure that it 
has between $80 million and $100 million worth of building 
contracts in the next year. 

[0231] To continue with this example, suppose that the 
contractor already has $40 million in building contracts for 
the next year. Suppose further that the contractor has decided 
to bid on two building contracts, each for $50 million, and 
that the auctions for the two contracts will overlap in time. 
Clearly, the contractor would like to win one, but not two, 
contracts. 

[0232] If the contractor wins the ?rst auction, then it must 
withdraw from the second auction. In contrast, if the con 
tractor loses the ?rst auction, then it must be aggressive in 
the second auction. The illustrative embodiment enables a 
bidder, therefore, to direct data processing system 101 to 
determine one or more bid variables, based, at least in part, 
on the results of another auction. This capability is equally 
useful in sealed-bid and non-sealed-bid auctions. 

[0233] Determining one or more bid variables based, at 
least in part, on default values. The illustrative embodiment 
provides this capability because of the recognition that 
default values for bid variables are convenient for bidders, 
the auction solicitor, and the auctioneer (i.e., data processing 
system 101). 
[0234] For example, when the scope of the auction is 
de?ned, a default value for each optional and discretionary 
aspect of the bid is provided. Thereafter, each bid variable in 
a bid is assumed to have the default value for that bid 
variable unless the bid explicitly provides otherwise. 

[0235] This capability is equally useful in sealed-bid and 
non-sealed-bid auctions. 

[0236] At subtask 602 a bid is prepared in accordance with 
the directions as speci?ed in the bid package. In accordance 
with the illustrative embodiment, each bid, bk, comprises at 
least: 

[0237] i. an explicit value for each of the m bid vari 
ables, v1,k through vrmk; 

[0238] ii. one or more indicium that the bid satis?es the 
mandatory and non-discretionary aspects of a quali?ed 
bid; and 

[0239] iii. one or more indicium that the bidder satis?es 
the mandatory and non-discretionary aspects of a quali 
?ed bidder. 

[0240] Regardless of whether each bid variable was 
explicitly stated in the bid package or implicitly stated in the 
bid package or determined by data processing system 101 by 
reference to a default value or determined by data processing 
system 101 by reference to publicly-available information or 
determined by data processing system 101 by reference to 
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private information or determined in accordance With any 
combination of these, data processing system 101 advanta 
geously determines the explicit value for each bid variable, 
When necessary, and includes it With the bid. In other Words, 
even When bid package does not comprise an explicit value 
for a bid variable, the bid associated With the bid package 
does explicitly comprise an explicit value for the bid vari 
able. A bid package, bpk, might instruct data processing 
system 101 to determine the value of one or more of the m 

bid variables, v1,k through vrmk, by reference to public or 
private information. For example, data processing system 
101 might be instructed to determine the value of a bid 
variable by reference to another bidder’s bid (e.g., vk,l 
equals vkq,l plus $50, etc.), other bid variables of bidder’s 
bid, or the ?nancial markets (e.g., v1,k equals the S&P 500 
index at 10:00 AM today minus 25.00, etc.). 

[0241] At subtask 603, data processing system 101 Waits, 
if appropriate, a speci?c or random amount of time before 
entering a bid in behalf of a bidder. The illustrative embodi 
ment provides this capability because of the recognition that 
a ?rst bidder might desire to disguise the fact that its bids are 
being determined and entered by proxy. 

[0242] For example, When a ?rst bidder enters a bid into 
an auction and another bid from a second bidder is imme 
diately entered thereafter, the ?rst bidder might suspect that 
the second bidder’s bid is being determined and entered by 
data processing system 101. This suspicion, if true, could 
affect the ?rst bidder’s decision-making in subsequent or 
revised bids to the detriment of the second bidder. 

[0243] Therefore, to alleviate this situation, the illustrative 
embodiment enables the second bidder to direct data pro 
cessing system 101 to Wait a speci?c or random amount of 
time after the ?rst bidder’s bid has been entered into the 
auction before entering the second bidder’s bid into the 
auction. 

[0244] This capability is particularly, although not exclu 
sively, useful in non-sealed-bid auctions. 

[0245] At subtask 604, data processing system 101 enters 
the bid prepared in subtask 602 into the auction in behalf of 
the bidder. 

[0246] At subtask 605, data processing system 101 deter 
mines Whether each bid received in subtask 604 is a quali?ed 
bid by, for example, comparing the one or more indicium 
that the bid satis?es the mandatory and non-discretionary 
aspects of a quali?ed bid. When the bid does not qualify, it 
is void or voidable at the election of auction solicitor 102. In 
accordance With the illustrative embodiment, data process 
ing system 101 can, of its oWn initiative, retrieve publicly 
available information or private information and can deter 
mine, in Whole or in part, by reference to the retrieved 
information Whether a bid received in subtask 604 is quali 
?ed. 

[0247] At subtask 606, data processing system 101 deter 
mines Whether each bidder Who submitted a bid that Was 
received in subtask 604 is a quali?ed bidder by, for example, 
checking the one or more indicium that the bid satis?es the 
mandatory and non-discretionary aspects of a quali?ed bid 
against the mandatory and non-discretionary aspects of the 
bidder as de?ned in the scope of the auction. When the 
bidder does not qualify, that bidder’s bids are void or 
voidable at the discretion of auction solicitor 102. In accor 
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dance With the illustrative embodiment, data processing 
system 101 can, of its oWn initiative, retrieve publicly 
available information or private information and can deter 
mine, in Whole or in part, by reference to the retrieved 
information Whether a bidder Who submitted a bid that Was 
received in subtask 604 is quali?ed. 

[0248] At subtask 607, data processing system 101 deter 
mines a resultant bid, rk, for the bid, bk, based on the bid 
formula received in subtask 501 and on the m bid variables, 
v1,k through vmak, stated in bid, bk. In auctions that are 
partitioned, the subtask of determining the resultant bid also 
comprises determining the resultant bids for each portion of 
the scope of the auction as Well as for bids for the entire 
scope of the auction. 

[0249] At subtask 608, data processing system 101 ranks 
the resultant bids, rk, for k=l to T, by comparing the relative 
magnitude of the resultant bids and their relative advanta 
geousness to auction solicitor 102 as de?ned in the format of 
the auction. This is advantageously done for both qualifying 
bids and unquali?ed bids and for bids from both qualifying 
bidders and unquali?ed bidders. For unquali?ed bids and 
bids from unquali?ed bidders, data processing system 101 
publishes With each resultant bid an indicium that the 
resultant bid is unquali?ed or is a quali?ed bid from a 
unquali?ed bidder or both. This informs all of the bidders 
that that bid is void or voidable at the election of auction 
solicitor 102, and, therefore, need not necessarily be over 
come to Win the auction. In other Words, a bidder might not 
feel the need to overcome a candidate Winning (but unquali 
?ed) bid to Win the auction When the bidder is con?dent that 
the auction solicitor Will void the candidate Winning (but 
unquali?ed) bid. 
[0250] In some alternative embodiments of the present 
invention, data processing system 101 merely searches 
through the T resultant bids, Without ranking them all, to ?nd 
the resultant bid that is most advantageous to auction 
solicitor 102. Furthermore, in some alternative embodiments 
of the present invention, unquali?ed bids and quali?ed bids 
from unquali?ed bidders are not published by data process 
ing system 101. And still furthermore, in some alternative 
embodiments of the present invention, unquali?ed bids and 
quali?ed bids from unquali?ed bidders are not considered by 
data processing system 101 at all (e.g., for the purposes of 
determining Whether an auction should end Without further 
bidding or should have another round of bidding, etc.). 

[0251] It should be understood that each bid comprises 
multiple bid variables not merely to break a tie betWeen tWo 
bids that have the same value for one bid variable, but so that 
bids that have no ties in any one bid variables can be 
compared and ranked. That is not to say that tWo bids in 
accordance With the present invention cannot have the same 
value for a bid variable, but that the values of all of the bid 
variables affect the outcome of an auction. In some altema 
tive embodiments of the present invention, hoWever, no tWo 
bids have the same value for any one bid variable (i.e., vq,l 
does not equal Vqg, for q=l to m) in one auction. 

[0252] At subtask 609, data processing system 101 pub 
lishes the ranking for the resultant bids, rk, for k=l to T, if 
appropriate in accordance With the auction format. In accor 
dance With the illustrative embodiment, the ranking for the 
resultant bids are published for non-sealed bid auctions. 

[0253] Furthermore, in accordance With the illustrative 
embodiment, the ranking for the resultant bids are published 
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for sealed-bid auctions during the bidding phase and before 
the resolution phase. The illustrative embodiment provides 
this capability because of the recognition that it makes 
sealed-bid auctions more competitive. This does not disclose 
the contents of a sealed-bid to any party, but merely informs 
each bidder Where its bid currently stands and enables each 
bidder to decide Whether it desires to submit a revised bid in 
the hope of improving its ranking. 

[0254] At subtask 610, data processing system 101 deter 
mines if there is another bid (from a previously received bid 
package) to be prepared and entered into the auction. Events 
that could cause another bid to be entered into the auction 
include, but are not limited to, the entry of the last bid into 
the auction, the results of another auction, or a change in 
publicly-available information (e.g., a change in interest 
rates, etc.). When data processing system 101 determines 
that another bid is to be prepared and entered into the 
auction, control passes to subtask 602. Otherwise control 
passes to step 611. 

[0255] At subtask 611, data processing system 101 deter 
mines if another bid package has been received and if the 
bidding phase of the auction permits the entry of another bid 
into the auction. When data processing system 101 deter 
mines that another bid package has been received and if the 
bidding phase of the auction permits the entry of another bid 
into the auction, control passes to subtask 504. Control only 
passes to subtask 504 When the bidding phase of the auction 
is over. 

[0256] FIG. 7 depicts a ?owchart of the subtasks that 
compose subtask 504, as depicted in FIG. 5. 

[0257] At subtask 701, data processing system 101 pub 
lishes each bid, bk, the value of the m bid variables, v1,k 
through vrmk, the resultant bid, rk, for the bid, bk, the ordinal 
ranking of each resultant bid, rk, an indicium of Whether the 
bid is quali?ed or not, and an indicium of Whether the bidder 
Who made the bid is quali?ed or not, to auction solicitor 102 
and bidders 103-1 through 103-n via: 

[0258] i. data netWork 104 (e.g., the Internet, a private 
data netWork, a local area netWork, a Wireless data 
netWork, etc.), or 

[0259] ii. telephone netWork 105 (e.g., the Public 
SWitched Telephone NetWork, a Wireless telephony 
netWork, etc.), or 

[0260] iii. courier 106 (e.g., Federal Express, the Us. 
Mail, publication in a neWspaper, publication in a 
periodical, etc.), or 

[0261] iv. in person by being co-located With local 
input/output device 202 (shoWn in FIG. 2) of data 
processing system 101, or 

[0262] v. any combination of i, ii, iii, and iv. 

In auction formats that have distinct bidding and resolu 
tion phases, subtasks 505 and 506 are advantageously 
performed after all of the bids have been received in 
subtask 503. In auction formats that combine the bid 
ding and resolution phases, subtasks 505 through 506 
are advantageously performed after each bid is received 
in subtask 503. In other Words, in auction formats that 
combine the bidding and resolution phases, subtasks 
504 through 509 are performed after each bid is 
received. 
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[0263] It should be understood that subtasks 503 through 
509 are performed concurrently in auctions With combined 
bidding and resolution phases (e.g., sealed-bid auctions, 
etc.) and for each bid entered into the auction. 

[0264] At subtask 702, data processing system 101 outputs 
an indicium of the Winning bid (When the auction format 
speci?es that there is one Winning bid) or bids (When the 
auction format speci?es that there is more than one Winning 
bid) When the auction format indicates that the auction has 
ended. This information is advantageously distributed to 
auction solicitor 102 and bidders 103-1 through 103-n via: 

[0265] i. data netWork 104 (e.g., the Internet, a private 
data netWork, a local area netWork, a Wireless data 
netWork, etc.), or 

[0266] ii. telephone netWork 105 (e.g., the Public 
SWitched Telephone NetWork, a Wireless telephony 
netWork, etc.), or 

[0267] iii. courier 106 (e.g., Federal Express, the Us. 
Mail, publication in a neWspaper, publication in a 
periodical, etc.), or 

[0268] iv. in person by being co-located With local 
input/output device 202 (shoWn in FIG. 2) of data 
processing system 101, or 

[0269] v. any combination of i, ii, iii, and iv. 

[0270] As indicated above, for pedagogical purposes the 
illustrative embodiment is noW described in conjunction 
With an example. In accordance With the example, an 
auction solicitor desires to purchase a truck and de?nes the 
scope of the auction as folloWs: 

[0271] The auction solicitor seeks to acquire a truck in 
consideration for cash. 

[0272] The mandatory and non-discretionary require 
ments of a quali?ed bid are: 

[0273] 
[0274] the truck must have a minimum engine siZe of 

400 horsepoWer, 

the truck must have a diesel engine, 

[0275] the truck must have a minimum hauling capacity 
of 20 tons, 

[0276] the truck must have a tWo-year Warranty or 
longer, 

[0277] the truck must have a maximum height of 13 
feet, and 

[0278] the purchase of the truck must be ?nanced by the 
Winning bidder. 

[0279] The optional or discretionary aspects of a quali?ed 
bid (i.e., some of the bid variables) are: 

[0280] the engine siZe of the truck (in excess of 400 hp), 

[0281] the hauling capacity of the truck (in excess of 20 
tons), 

[0282] the color of the truck, 

[0283] the length of the Warranty (in excess of 2 years), 

[0284] the fuel ef?ciency of the truck, 
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[0285] 

[0286] 

the CO2 emissions of the truck, and 

the price of the truck. 

[0287] The mandatory and non-discretionary require 
ments of a quali?ed bidder are: 

[0288] the bidder must have sold trucks for at least three 
years, and 

[0289] the bidder must have a repair facility within 50 
miles of the auction solicitor’s location. 

[0290] The optional or discretionary aspects of a quali?ed 
bidder (i.e., more bid variables) are: 

[0291] the distance of the bidder’s repair facility from 
the auction solicitor’s location, and 

[0292] the interest rate that the bidder will charge the 
auction solicitor in ?nancing the sale of the truck. 

[0293] In accordance with the illustrative auction, the 
auction solicitor de?nes the format of the auction as follows: 
The auction will be a single-round, sealed-bid auction. The 
bidding phase will begin on Jun. 30, 2002 at 3:00 PM EST 
and will end on Jul. 7, 2002 at 5:00 PM EST. Abid package 
can be submitted to data processing system 101 at any time 
during the bidding phase. A bidder can revise its current bid 
at any time during the bidding phase. A revised bid must 
have a resultant bid that is more advantageous to the auction 
solicitor than the current bid. Upon the entry of a bid into the 
auction, the bid will be evaluated (to ensure that it is a 
quali?ed bid from a quali?ed bidder) and ranked. The 
current ranking of all pending bids will be published imme 
diately (i.e., during the bidding phase and before the reso 
lution phase). The resolution phase of the auction will begin 
at Jul. 7, 2002 at 5:00 PM EST. There is only one unit being 
sought, and, therefore, there will only be one winning bid. 
The bid variables are depicted in Table 3. 

TABLE 3 

Bid Variables for the First Illustrative Auction 

Bid Default 
Variable Description Values 

v1 the engine size of the truck (in horsepower) 400 hp 
v2 the hauling capacity of the truck (in tons) 20 tons 
v3 the color of the truck (1 for a yellow truck; 1 

0 for any other color truck) 
v4 the length of the warranty (in years) 2 
v5 the fuel ef?ciency of the truck (in miles per none 

gallon) 
v6 the CO2emissions of the truck (in pounds per none 

gallon of fuel) 
v7 the price of the truck (in dollars) none 
vs the distance of the bidder’s repair facility 50 

from the auction solicitor’s location (in miles) 
v9 the interest rate that the bidder will charge none 

the auction solicitor in ?nancing the sale of 
the truck (in annualized basis points) 

[0294] The auction solicitor has decided that the bid 
formula for bid, bk, is: 

rk=w1(v17k—400)+vv2(v27k—20)+w3v3yk+w4v4k+w5 (vik 
2)+W6V67k+W7V77k+W8V87k+W9V97k (Eq. 4) 

and that the winning bid will be the bid with the smallest 
resultant bid at the end of the auction. 
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[0295] The auction solicitor has decided that the nine bid 
variables have the relative value to the auction solicitor 
de?ned by the following bid weights: 

TABLE 4 

Bid weights for the First Illustrative Auction 

Bid Weight Comment 

wl = —$30 per horsepower note that v1 2 400 to be a 
(in excess of 400 hp) quali?ed bid 
W2 = —$l50 per ton note that v2 2 20 to be a 

(in excess of 20 tons) quali?ed bid 

w4 = —$l000 per year of warranty 
(in excess of 2 years) 
w5 = —$50 per mpg 

w6 = +$l0 per pound of CO2 per 
gallon of fuel 

w8 = +$20 per mile 

note that v4 2 2 to be a 
quali?ed bid 

note that v8 < 50 to be a 

quali?ed bid 
W9 = +$5 per annualized basis point 

The scope of the auction and the format of the auction are 
then promulgated to candidate bidders. Note that W1, W2, W3, 
W4, and w5 are negative because higher values of bid 
variables v1, v2, v3, v4, and v5 are more advantageous to the 
auction solicitor than lower values, and W6, W7, W8, and w9 
are positive because lower values of bid variables v6, v7, v8, 
and v9 are more advantageous to the auction solicitor than 
higher values. 

[0296] When the auction commences, a ?rst bidder, 
Dodge Trucks, submits a ?rst bid package, bpl, to data 
processing system 101 directing data processing system 101 
to prepare and enter one bid with the following bid variables: 

TABLE 5 

Bid Variables for Bid 1 

Bid 
Variable Value 

V171 405 horsepower 
v23l 25 tons 
V371 Blue = 0 

V471 the default value (which data processing 
system 101 determines to be 2 Years) 

V54 16 mpg 
V671 2 pounds of CO2 per 

gallon of ?l?l 
v11 $258,000 
v83l 28 miles 
V971 today’s federal funds rate plus 25 basis points 

(which data processing system 100 determines to 
be 550 basis points) 

[0297] The ?rst bid package, bp 1, also directs data pro 
cessing system 101 to prepare and enter into the auction one 
or more revised bids in behalf of the ?rst bidder in the event 
that bids are received in the auction that outrank the ?rst 
bidder’s current bid. Furthermore, the ?rst bid package, bp 1, 
also directs data processing system 101 to prepare and enter 
those bids in accordance with the following guidelines. 

[0298] 1. use the same values for each bid variable in 
the revised bid as used in the previously entered bid, 
with the following exceptions as listed in items 2 
through 6; 
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[0299] 2. if Mack Trucks enters the auction, decrease 
the value of bid variable v7 by $3000 and increase the 
value of bid variable v4 to four years; 

[0300] 3. if Ford Trucks enters the auction, change the 
value of bid variable v3 to Yellow; 

[0301] 4. if the ?rst bidder has won Auction #45,325 in 
data processing system 101, increase the value of bid 
variable v7 by $250; 

[0302] 5. ensure that the value of the bid variable V1 is 
within 25 hp of that in the current leading bid; and 

[0303] 6. wait between 4 and 9 hours to enter the bid 
into the auction. 

After the ?rst bid has been received, T=l. After the ?rst 
bid and ?rst bidder are determined to be quali?ed, data 
processing system 101 uses the bid formula (Equation 
4) and the bid weights as de?ned in Table 4, to generate 
the resultant bid, r1, which equals: $259,630. Data 
processing system 101 then promulgates the bid vari 
ables and resultant bid. 

[0304] After the ?rst bid was entered into the auction and 
before a second bid was entered into the auction, the ?rst 
bidder won Auction #45,325 in data processing system 101. 
This fact will be considered by data processing system 101 
in the even that it prepares another bid for the ?rst bidder. 

[0305] Subsequently, a second bid, b2, is submitted by a 
second bidder, Ford Trucks, to data processing system 101 
with the following bid variables: 

TABLE 6 

Bid Variables for Bid 2 

Bid 
Variable Value 

V172 425 horsepower 
v2y2 28 tons 
V372 Red = 0 

V472 2 Years 
V12 14 mpg 
vsy2 2.5 pounds of CO2 per 

gallon of 11161 
V772 $259,000 
V872 16 miles 
V972 560 basis points 

[0306] After the second bid has been received, T=2. After 
the second bid and second bidder are determined to be 
quali?ed, data processing system 101 uses the bid formula 
(Equation 4) and the bid weights as de?ned in Table 4, to 
generate the resultant bid, r2, which equals: $259,495. Data 
processing system 101 then ranks the two bids, with the 
smaller resultant bid being the more advantageous to the 
auction solicitor, and, therefore, the current leader. 

TABLE 7 

Ranking of Resultant Bids After Two Bids Have Been Submitted 

$259,495 r2 
r1 $259,630 
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[0307] It is important to note that even though the price 
(i.e., bid variable v12) ofthe truck in the second bid is $1000 
greater than the price (i.e., bid variable v74) of the truck in 
the ?rst bid, the other optional and discretionary aspects of 
the bid indicate that the second bid is of greater value to the 
auction solicitor than the ?rst bid. This is why the second bid 
is the current leading bid. 

[0308] Data processing system 101 then promulgates the 
ranking of the resultant bids and an indicium of the identity 
of the associated bidders, but withholds the values of the bid 
variables and the resultant bids. 

[0309] In response to the entry of the second bid into the 
auction and the directions in the ?rst bid package, bpl, data 
processing system 100 prepares a third bid, b3, for entry into 
the auction in behalf of the ?rst bidder. In accordance with 
the guidelines in the ?rst bid package, bpl, a third bid is 
entered into the auction with the following bid variables: 

TABLE 8 

Bid Variables for Bid 3 

Bid 
Variable Value 

V173 405 horsepower 
V23 25 tons 
v333 Yellow = l 

V43 2 Years 
V5,3 16 mpg 
V63 2 pounds of CO2 per 

gallon of 11161 
v13 $258,250 
V83 28 miles 
V973 550 basis points 

Note that the values of the bid variables in the third bid are 
the same as those in the ?rst bid with the exception of v3 and 
v7. Bid variables v3 and v7 were changed because: 

[0310] 1. Ford Trucks entered the auction, and, there 
fore, data processing system 101 changed the value of 
bid variable v3 to Yellow as it was instructed to do; and 

[0311] 2. the ?rst bidder won Auction #45,325 in data 
processing system 101, and, therefore, data processing 
system 101 increased the value of bid variable v7 by 
$250 as it was instructed to do. 

Furthermore, it should be understood that the value of the 
bid variable V1 is within 25 hp of that in the current 
leading bid (25 hp§425 hp minus 405 hp). 

[0312] Although the third bid was ready for entry into the 
auction moments after the second bid had been entered, data 
processing system 101 waited 5 hours and 12 minutes before 
entering the third bid into the auction for the ?rst bidder. 

[0313] After the third bid has been received, T=3. Note 
that in the third bid, the ?rst bidder has olfered the truck in 
the color yellow and raised the price by $250. Data pro 
cessing system 101 then uses the bid formula (Equation 4) 
and the bid weights as de?ned in Table 4, to generate the 
resultant bid, r3, which equals: $259,380. Data processing 
system 101 then ranks the three bids, with the smaller 
resultant bid being the most advantageous to the auction 
solicitor, and, therefore, the current leader. 




