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SYNTHETIC CONTINUOUS DOUBLE 
ACTIONS 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of, and claims a 
bene?t of priority under35 U.S.C. 120 from copending utility 
or design patent application U.S. Ser. No. 11/343,929, ?led 
J an. 31, 2006, which in-turn claims a bene?t of priority under 
35 U.S.C. 119(e) from copending provisional patent applica 
tions U.S. Ser. No. 60/650,791, ?led Feb. 7, 2005; US. Ser. 
No. 60/653,671, ?led Feb. 16, 2005; US. Ser. No. 60/668, 
393, ?led Apr. 4, 2005; and US. Ser. No. 60/668,389, ?led 
Apr. 4, 2005, the entire contents of all of which are hereby 
expressly incorporated herein by reference for all purposes. 

BACKGROUND INFORMATION 

[0002] 1. Field of the Invention 
[0003] Embodiments of the invention relate generally to the 
?eld of auctions. Embodiments of the invention relate to the 
?eld of electronic auctions. More particularly, embodiments 
of the invention relate to methods, systems and data structures 
for conducting synthetic continuous double auctions. 
[0004] 2. Discussion of the RelatedArt 
[0005] Current online and computer-implemented auction 
systems are automated variants of traditional auction meth 
ods. Those traditional methods will be outlined here, fol 
lowed by a description of the eBay and AmaZon models. 
[0006] A common goal of all auction methods is to help 
sellers and buyers agree upon a “fair” market price for items 
to be sold. There is a tension between two very strong human 
traits in the process of determining the price at which a person 
is willing to buy or sell something. First, the innate sel?shness 
of every person causes them to want to buy for as low a price 
as possible, or sell for the highest price possible. Second, 
there is an extremely strong aversion to participating in a 
transaction that they see as being unfair to themselves. (In 
mature individuals, of course, recognition of the second 
attribute in others tempers expression of the ?rst.) This sec 
ond attributeian unwillingness to be cheatediis so strong 
that individuals will consistently choose an outcome that is 
worse for themselves personally, but doesn’t give someone 
else an unfair bene?t, rather than an outcome that is obj ec 
tively better for themselves, but where they feel the other 
person has cheated them or has unfairly bene?ted. Interest 
ingly, this characteristic has been demonstrated experimen 
tally in cultures all over the world, as well as in primatesi 
even monkeys appear to have an inbuilt sense of fairness. 

“English”, Also Known as “Open Cry”, Also Known as 
Ascending Auctions 

[0007] In a traditional “open cry” auction a human auction 
eer focuses attention on a single item at a time within an 
auction venue, inciting potential buyers to agree to ever 
higher prices until no one is willing to go higher, at which 
point the item is sold to the last (highest) bidder. Typically the 
auctioneer speaks loudly with a distinctive verbal style, the 
“open cry”, which can be quite dif?cult to understand at ?rst, 
but is very e?icient at conveying the progression of the bid 
ding. 
[0008] Key points of an open cry auction include: Items for 
sale are available for viewing and examination for some time 
prior to the start of the bidding process. All bidders focus on 
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one item at a time, under direction of the auctioneer. All 
bidders can hear the progress of the bidding and they know 
what the competition is doing. Openness is the mechanism by 
which an open cry auction establishes the “faimess” of a 
price. From a buyer’s perspective, the price must be at least 
somewhat fair, because others are bidding similar amounts. 
[0009] Open cry auctions canbe advantageous for the seller 
if a “bidding frenZy” is started, because it can cause the price 
to go higher than a calm evaluation would warrant. However, 
this can also lead to “buyer’s remorse”, also known as “win 
ner’s curse” afterwards, which is a disadvantage to the buyer. 
Conversely, if a buyer sees there is no competition, items can 
sometimes be purchased for less than their value in a wider 
market, which is then advantageous to the buyer over the 
seller. These respective circumstance-driven advantages for 
the seller or buyer actually speak against the fairness of tra 
ditional auctions, and can lead to signi?cant disappointment 
and resentment for either party. 
[0010] Open cry auctions can be termed forward auctions 
and have the following advantages over continuous double 
auctions (see below for discussion of continuous double auc 
tions): Because forward auctions address the sale of indi 
vidual items, a sequence of such auctions (using the term 
“auction” here to refer to the sale of a single item) is effective 
in selling a number of non-identical items. A forward auction 
does not rely upon a plurality of outstanding bids and asks to 
establish a current market price, because the forward auction 
treats each item individually. 
[0011] Forward auctions suffer from the following disad 
vantages by comparison to continuous double auctions: The 
forward auction is inherently unfair to buyers, because it 
creates an arti?cial temporary monopoly in favor of the item 
being soldithe bidders are in competition with each other 
for the item being sold, but the seller has no competition. 
Buyers may be interested in alternative items, but they can 
only bid on the item currently being auctioned, and do not 
have knowledge of how bidding will progress on subsequent 
auctions of the other items that they consider to be altema 
tives. A continuous double auction, in contrast, puts all of the 
(identical) alternative items up for auction at the same time. 
Forward auctions require buyers to examine each item being 
auctioned individually. This greatly slows the progress of 
buying and selling. 

Reverse Auctions 

[0012] A reverse auction is a buyer-initiated auction in 
which a buyer invites bids from multiple sellers. The price 
decreases as sellers compete for the buyer’s business, with the 
lowest bid considered the winner. Corporations may use a 
reverse auction as an alternative to the more traditional RFQ 
(request for quotation) or RFP (request for proposal) process. 
There are many procedural variations in reverse auctions. For 
example, the buyer may not be bound to accept the lowest bid, 
but may accept any bid, or might not be bound to accept any 
bids. A reverse auction is perhaps most notable because it 
forces sellers to compete against each other to win the busi 
ness of a buyer. Theoretically, a reverse auction is symmetric 
to an ascending auction, and thus can have corresponding 
advantages/di sadvantages for buyers/ sellers . 

Dutch Auctions 

[0013] A “true” Dutch auction is characteriZed by its 
decreasing price mechanism. The auctioneer starts by 
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announcing a relatively high price and repeatedly decreases 
the price until a “bid” is announced by one of the auction 
participants. The auction is then terminated and the bidder 
Wins the auction. The Dutch auction got its name from the 
Dutch ?oWer auction, Where ?oWers are sold to traders. These 
auctions tend to go very quickly, because the ?rst person to 
bid Wins. Unfortunately, the term “Dutch Auction” also refers 
to a completely different kind of auction, the “uniform second 
price” auction (see beloW). 

Sealed Bid Auctions 

[0014] In a sealed-bid auction, bidders simultaneously sub 
mit bids to the auctioneer Without knowledge of the amount 
bid by other participants. Usually, the highest bidder (or loW 
est bidder in a procurement, or reverse sealed-bid auction) is 
declared the Winner. The Winner pays either the highest 
amount bid (a “?rst price” auction) or an amount equal to the 
next highest bid (a “second price” auctionisee beloW). A 
disadvantage to sealed-bid auctions is that the auction itself 
does not provide information to buyers to help them deter 
mine a fair price. Additionally a bidder (e.g., the buyer) often 
has no Way of verifying if their bid Was actually the highest. 
Without a veri?cation mechanism, the auctioneer or business 
can sell to any bidder it favors. 

Uniform Second Price Auctions (Vickrey Auctions) 

[0015] “Uniform second price” auctions, also knoWn as 
Vickrey Auctions, also knoWn as Dutch auctions, are used 
both in the ?nancial World and for selling multiple items of 
the same type. In this type of auction, sealed bids are submit 
ted simultaneously by all buyers. If there are N such items to 
be sold, the N highest-priced bidders Win. HoWever, the price 
they pay is the amount of the highest unsuccessful bid. Thus, 
if there is a single item, the price paid is the second highest 
price. If there are multiple items, Winners may have bid a 
variety of prices, but they all pay the same price, equal to the 
highest unsuccessful bid. (There appear to be minor variants 
of this, eg all pay the same price, Which is the loWest price of 
any Winning bid.) 
[0016] Vickrey auctions can actually yield both higher 
prices and less buyer’s remorse than open-cry auctions. There 
is less buyer’s remorse because the highest bidder never pays 
the price he bidihe pays What he knoWs at least one other 
person Was Willing to pay. The actual price may be higher than 
an open cry auction, because bidders bid the maximum 
amount the item is Worth to them, as opposed to shading their 
bids to hide their interest from other buyers. Like other sealed 
auctions, the disadvantage to Vickrey auctions is that the 
auction mechanism itself does not provide information to 
buyers to assist them in determining a fair price. 

Continuous Double Auctions 

[0017] Stocks and commodities are traded using continu 
ous double auctions. In a continuous double auction (CDA) 
the bids and the asks may be submitted and sales transacted at 
any time during the trading period. Offers to sell at a speci?c 
price (“asks”) are queued along With other asks at the same 
price. Market buy requests are matched to the ?rst “ask” of the 
loWest-priced non-empty “ask” queue. Offers to buy at a 
speci?c price (“bids”) are queued along With other bids at the 
same price. Market sell requests are matched to the ?rst “bid” 
of the highest-priced non-empty “bid” queue. 
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[0018] Continuous double auctions (CDAs) are at least 
arguably the fairest form of auction. In a continuous double 
auction (CDA), all potential buyers of the commodity are 
competing against each other for purchases, and all sellers of 
that commodity are competing against each other for sales. In 
addition, information about bid and ask prices, as Well as the 
prices of actual trades, is typically available to both buyers 
and sellers, to help them determine a fair price Within current 
circumstances. Openness, symmetry, and fairly governed 
competition yield a highly ?uid market. 
[0019] Unfortunately, continuous double auctions can only 
be used for commodities (identical items or quantities of 
identical substances), and each such commodity needs to 
have its oWn, separate, continuous double auction. So, 
although sellers of all types of commodities are actually in 
competition With each other for the money to be spent by 
buyers, the auction mechanism does not directly support this. 
Continuous double auction technology is therefore not 
directly applicable to items that have variations betWeen 
them, even if the variations are as simple as the degree of Wear 
on used items such as books. This is because a buyer in a 
continuous double auction bids Without examination of the 
individual items or substance quantities precisely because the 
items or substance quantities are effectively interchangeable. 

eBay Auctions 
[0020] eBay ostensibly uses an electronic form of the tra 
ditional “open cry” auction, except that many such auctions 
are operating concurrently, and the bidding period for an item 
ranges from one to 10 days. Auctions “end” at a preset time, 
With the highest bid submitted before that moment “Winning” 
the auction. eBay has an “automatic bidding” feature, 
Whereby a user bids the maximum they are Willing to pay, but 
the effective bid is only the minimum increment above the 
next-highest bid, and the bidder’s maximum is not revealed. 

[0021] In practice, only novices Will place a bid more than 
a feW seconds before an auction closes, because to do so just 
invites others to outbid them. This practice of last-moment 
bidding is called “sniping”. There are numerous softWare 
agents and Web sites to help users do this, although eBay does 
not support it directly. 
[0022] The combination of sniping and automatic bidding 
means that eBay’s auction mechanism is actually closer to a 
Vickrey auction. That is, the WindoW Within Which bids are 
visible is so short as to be non-existent from the perspective of 
humans taking them into account in evaluating a fair pricei 
hence bids are effectively sealed. Because of the automatic 
bidding mechanism, the Winner gets the item at approxi 
mately the second-highest price bidiactually at the second 
highest price plus the minimum bid increment. The l to 
10-day period leading up to the ?nal seconds Within Which 
bids are ?nally submitted functions in much the same Way 
that the vieWing period prior to a live auction functionsiit is 
provided to alloW prospective bidders to vieW the merchan 
dise. 

[0023] Despite eBay’s success, many users ?nd aspects of 
their approach very frustrating. In particular, buyers must 
Wait for days for an auction to “close” in order to purchase an 
item. eBay does have a “buy noW” feature, but it is only 
available until the ?rst bid has been placed, and the price is 
non-negotiable. The practice of sniping has essentially elimi 
nated some key bene?ts of “open cry” auctions. In particular, 



US 2008/0133400 A1 

prospective buyers cannot rely on the bidding process to give 
them any idea of What the current market price should be. 

Amazon’ “Buy Used” Market 

[0024] Amazon’s “buy used” mechanism is more like the 
classi?ed ad section of a newspaper than an auction. They just 
list all the outstanding ?xed-price offers to sell a particular 
type of item, eg a particular book or DVD title. Offers are 
listed in price order, loWest ?rst. Sellers specify condition of 
the item; all variations are mixed together in the same list. 
[0025] Heretofore, the folloWing auction needs have not 
been fully met: determining a fair market price, bidding on 
multiple items When less than that number of items is Wanted, 
bidding on an item subject to sale of another item, bidding on 
an item subject to purchase of another item and protecting 
against shill bidding. What is needed is a solution that pref 
erably simultaneously addresses all of these needs. 

SUMMARY OF THE INVENTION 

[0026] There is a need for the folloWing embodiments of 
the invention. Of course, the invention is not limited to these 
embodiments. 
[0027] According to an embodiment of the invention, a 
process comprises: participating in a synthetic continuous 
double auction having contingent bidding on a plurality of 
heterogeneous item auctions, Wherein a composite reverse 
auction, de?ned by a bid set including a ?rst contingent bid on 
a ?rst of the plurality of heterogeneous item auctions and a 
second contingent bid on a second of the plurality of hetero 
geneous item auctions, is ended When i) the ?rst contingent 
bid from the bid set is recognized as a Winning bid and 
substantially simultaneously ii) the second contingent bid 
from the bid set is WithdraWn as a remaining bid, and Wherein 
the bid set is visible to at least one member selected from the 
group consisting of a) at least one ?rst seller associated With 
the ?rst of the plurality of heterogeneous item auctions, b) at 
least one second seller associated With the second of the 
plurality of heterogeneous item auctions, and c) buyers bid 
ding on the ?rst of the plurality of heterogeneous item auc 
tions or the second of the plurality of heterogeneous item 
auctions. 
[0028] According to another embodiment of the invention, 
a process comprises: participating in a normalized auction 
having contingent bidding on a plurality of heterogeneous 
item auctions, Wherein contingent bidding includes price nor 
malization as a function of at least one attribute, Wherein a 
composite reverse auction, de?ned by a bid set including a 
?rst contingent bid on a ?rst of the plurality of heterogeneous 
item auctions and a second contingent bid on a second of the 
plurality of heterogeneous item auctions, is ended When i) the 
?rst contingent bid from the bid set is recognized as a Winning 
bid and substantially simultaneously ii) the second contingent 
bid from the bid set is WithdraWn as a remaining bid. 

[0029] According to another embodiment of the invention, 
a process comprises: participating in a compound buy-sell 
auction having contingent bidding on a plurality of heteroge 
neous items substantially simultaneously contingent on sell 
ing one or more other items in another auction, Wherein a 
composite reverse auction, de?ned by a bid set including a 
?rst contingent bid on a ?rst of the plurality of heterogeneous 
item auctions and a second contingent bid on a second of the 
plurality of heterogeneous item auctions, is ended When i) the 
?rst contingent bid from the bid set is recognized as a Winning 
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bid and substantially simultaneously ii) the second contingent 
bid from the bid set is WithdraWn as a remaining bid. 
[0030] According to another embodiment of the invention, 
a process comprises: participating in a compound buy-buy 
auction having contingent bidding on a plurality of heteroge 
neous items substantially simultaneously contingent on buy 
ing one or more other items in another auction, Wherein a 
composite reverse auction, de?ned by a bid set including a 
?rst contingent bid on a ?rst of the plurality of heterogeneous 
item auctions and a second contingent bid on a second of the 
plurality of heterogeneous item auctions, is ended When i) the 
?rst contingent bid from the bid set is recognized as a Winning 
bid and substantially simultaneously ii) the second contingent 
bid from the bid set is WithdraWn as a remaining bid. 
[0031] These, and other, embodiments of the invention Will 
be better appreciated and understood When considered in 
conjunction With the folloWing description and the accompa 
nying draWings. It should be understood, hoWever, that the 
folloWing description, While indicating various embodiments 
of the invention and numerous speci?c details thereof, is 
given for purposes of illustration and does not imply any 
limitation. Many substitutions, modi?cations, additions and/ 
or rearrangements may be made Within the scope of an 
embodiment of the invention Without departing from the 
spirit thereof and embodiments of the invention include all 
such substitutions, modi?cations, additions and/or rearrange 
ments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] The draWings accompanying and forming part of 
this speci?cation are included to depict certain embodiments 
of the invention. A clearer concept of embodiments of the 
invention, the components combined With embodiment of the 
invention, and operation of systems provided With embodi 
ments of the invention, Will be apparent by referring to the 
exemplary, and therefore non limiting embodiments illus 
trated in the draWings, (Wherein identical reference numerals, 
if they occur in more than one vieW designate the same 
elements) Embodiments of the invention may be better under 
stood by reference to one or more of these draWings in com 
bination With the folloWing description presented herein. It 
should be noted that the features illustrated in the draWings 
are not necessarily draWn to scale. 
[0033] FIG. 1 illustrates a state diagram of an auction sys 
tem that can be implemented by a computer program, repre 
senting an embodiment of the invention. 
[0034] FIG. 2 illustrates a state diagram of bidding in the 
auction system of FIG. 1, representing an embodiment of the 
invention. 
[0035] FIG. 3 illustrates a state diagram of a bid set in the 
auction system of FIGS. 1 and 18, representing an embodi 
ment of the invention. 
[0036] FIG. 4 illustrates a state diagram of an item auction 
in the auction system of FIGS. 1, 12 and 18, representing an 
embodiment of the invention. 
[0037] FIG. 5A illustrates a state diagram of a bid queue 
stack in the auction system of FIGS. 1, 12 and 18, represent 
ing an embodiment of the invention. 
[0038] FIG. 5B illustrates additional details of the bid 
queue stack of FIG. 5A, representing an embodiment of the 
invention. 
[0039] FIG. 6 illustrates a state diagram of a composite 
reverse auction in the auction system of FIGS. 1, 12 and 18, 
representing an embodiment of the invention. 
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[0040] FIG. 7 illustrates a state diagram of a synthetic con 
tinuous double auction (SCDA) in the auction system of FIG. 
1, representing an embodiment of the invention. 
[0041] FIG. 8 illustrates a state diagram of an auction sys 
tem that can be implemented by a computer program, repre 
senting an embodiment of the invention. 
[0042] FIG. 9 illustrates a state diagram of an Ask (offer to 
sell at a speci?c price) in the auction system of FIG. 8, 
representing an embodiment of the invention. 
[0043] FIG. 10 illustrates a state diagram of a Bid (offer to 
buy at a speci?c normalized price) in the auction system of 
FIG. 8, representing an embodiment of the invention. 
[0044] FIG. 11 illustrates a state diagram of a normaliZed 
continuous double auction in the auction system of FIG. 8, 
representing an embodiment of the invention. 
[0045] FIG. 12A illustrates a state diagram of an auction 
system that can be implemented by a computer program, 
representing an embodiment of the invention. 
[0046] FIG. 12B illustrates additional details of the auction 
system of FIG. 12A, representing an embodiment of the 
invention. 
[0047] FIG. 13 illustrates a state diagram of a bid in the 
auction system of FIG. 12A, representing an embodiment of 
the invention. 
[0048] FIG. 14 illustrates a state diagram of a differential 
bid in the auction system of FIG. 12, representing an embodi 
ment of the invention. 
[0049] FIG. 15 illustrates a state diagram of a bid set in the 
auction system of FIG. 12, representing an embodiment of the 
invention. 
[0050] FIG. 16 illustrates a state diagram of a compound 
buy-sell auction in the auction system of FIG. 12, represent 
ing an embodiment of the invention. 
[0051] FIG. 17 illustrates a state diagram of a synthetic 
continuous double auction (SCDA) in the auction system of 
FIG. 12, representing an embodiment of the invention. 
[0052] FIG. 18A illustrates a state diagram of an auction 
system that can be implemented by a computer program, 
representing an embodiment of the invention. 
[0053] FIG. 18B illustrates additional details of the auction 
system of FIG. 18A, representing an embodiment of the 
invention. 
[0054] FIG. 19 illustrates a state diagram of a bid in the 
auction system of FIG. 18, representing an embodiment of the 
invention. 
[0055] FIG. 20 illustrates a state diagram of a compound 
buy-buy auction in the auction system of FIG. 18, represent 
ing an embodiment of the invention. 
[0056] FIG. 21 illustrates a state diagram of a synthetic 
continuous double auction (SCDA) in the auction system of 
FIG. 18, representing an embodiment of the invention. 
[0057] FIG. 22 illustrates a How diagram of a WithdraWal 
contingency process that can be implemented by a computer 
program as part of a synthetic continuous double auction, 
representing an embodiment of the invention. 
[0058] FIG. 23 illustrates a How diagram of a normalization 
process that can be implemented by a computer program as 
part of a normaliZed continuous double auction, representing 
an embodiment of the invention. 

[0059] FIG. 24 illustrates a How diagram of a buy-sell pro 
cess that can be implemented by a computer program as part 
of a compound buy-sell auction, representing an embodiment 
of the invention. 
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[0060] FIG. 25 illustrates a How diagram of a buy-buy 
process that can be implemented by a computer program as 
part of a compound buy-buy auction, representing an embodi 
ment of the invention. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0061] Embodiments of the invention and the various fea 
tures and advantageous details thereof are explained more 
fully With reference to the nonlimiting embodiments that are 
illustrated in the accompanying draWings and detailed in the 
folloWing descriptions. Descriptions of Well knoWn starting 
materials, processing techniques, components, and equip 
ment are omitted so as not to unnecessarily obscure the 
embodiments of the invention in detail. It should be under 
stood, hoWever, that the detailed description and the speci?c 
examples, While indicating preferred embodiments of the 
invention, are given by Way of illustration only and not by Way 
of limitation. Various substitutions, modi?cations, additions 
and/or rearrangements Within the spirit and/or scope of the 
underlying inventive concept Will become apparent to those 
skilled in the art from this disclosure. 
[0062] The beloW-referenced U.S. patent(s) and Us. 
patent application(s) disclose embodiments that are useful for 
the purposes for Which they are intended. The entire contents 
of Us. Pat. Nos. 5,689,652; 5,905,975; 6,021,398; 6,026, 
383; 6,272,473 are hereby expressly incorporated by refer 
ence herein for all purposes. The entire contents of Us. 
PatentApplication Publication No. 2002/0052828, Lawrence 
M. Ausubel, published May 2, 2002 are hereby expressly 
incorporated by reference herein for all purposes. The entire 
contents of Patent Cooperation Treaty Publication No. WO 
02/097582, LaWrence M. Ausubel, published Dec. 5, 2002 
(PCT/US02/16937) are hereby expressly incorporated by ref 
erence herein for all purposes. The instant application con 
tains disclosure that is also contained in copending U.S. Ser. 
No. (attorney docket number LIQUID1110-1), ?led 
J an. 31, 2006; Us. Ser. No. (attorney docket number 
LIQUID1120-1), ?led Jan. 31, 2006; and Us. Ser. No. 

(attorney docket number LIQUID1130-1), ?led Jan. 
31, 2006, the entire contents of all of Which are hereby 
expressly incorporated by reference for all purposes. 
[0063] The invention can include a computer implemented 
synthetic continuous double auction (SCDA) virtual market 
having a netWork of item auctions and composite reverse 
auctions. Within an SCDA (synthetic continuous double auc 
tion), all buyers compete With each other for the items being 
sold by all sellers, and all sellers compete With each other for 
the business of all buyers. In various embodiments, SCDAs 
(synthetic continuous double auctions) continue inde?nitely, 
Without regard to the completion of individual item auctions 
Within them. In still other embodiments, an SCDA may span 
Whatever variety of products and services buyers consider to 
be alternatives in satisfying their purchasing needs. 
[0064] A synthetic continuous double auction (SCDA) 
effectively combines the sale of all types of items into a 
single, giant, continuous double auction. All buyers are thus 
substantially simultaneously in competition With each other 
for all the goods and services for sale, and all sellers are 
substantially simultaneously in competition With each other 
for all the money that buyers have to spend. This may sound 
confusing, but in fact the presentation and mechanism from 
the perspective of buyers and sellers is very simple, because 
only the subset of the competition that is directly relevant to 


































































