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TITLE OF THE INVENTION
[0001] An Improved Automated Exchange For The Efficient Assignment Of Audience

Items

CROSS-REFERENCE TO RELATED APPLICATIONS
[0002] This application claims the benefit of priority under 35 U.S.C. 119(e) of U.S.

Provisional Application No. 60/799,907, filed May 12, 2006, the entire disclosure of which is

incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0003] This invention relates to an automated exchange and method for assigning

advertising time and space, and, more specifically, to an electronic auction and method which
determines, using complex mathematical algorithms, an efficient assignment of heterogeneous
items between sellers to buyers and a set of transaction prices for such items, based upon
"single-item" and "multiple-item" bids and offers.

[0004] Advertising time is currently assigned primarily through a burdensome series of
sequential bilateral negotiations between buyers and sellers, or their representatives. Given the
complex preferences buyers and sellers exhibit for these items, this method of assignment will
likely not assign advertising time to those buyers that value it the most. For example, the vast
majority of available blocks of television advertising time is subdivided into advertising spots
and assigned through a series of bilateral negotiations between broadcasters/program
syndicators and advertisers, or, more commonly, between a set of intermediaries acting on
behalf of the respective parties. Economic theory suggests that the existence of the
intermediaries creates a potential economic inefficiency. Intermediaries attempt to maximize
their commissions. To this end, an intermediary acting on behalf of a seller compares the cost
associated with finding an advertiser that is willing to pay more for a particular advertising
spot, with the increased potential revenue from identifying such an advertiser. Due to the
unavoidably high cost under bilateral negotiation of continuing to search for a buyer willing to
pay a higher price, an intermediary currently has an incentive to find a reasonably "good"
buyer, and then move on to find another buyer for a different advertising spot. On the other
hand, a broadcaster/program syndicator maximizes its profits by finding the advertisers that

value its advertising time available for sale most highly. Because of the different optimization
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problem that each attempts to solve, the seller cannot expect that its intermediary will
necessarily act in a manner that maximizes the seller's profits given the intermediary's High
search costs. An intermediary acting on behalf of a buyer creates a similar problem for the
buyer. Because of thése incentive problems, both buyers and sellers will likely leave “money
on the table,” in that, viewed from the buy side, there exists a seller who is willing to sell the
same spot for a lower price, or is willing to seil a better spot for the same or slightly higher
price. Similarly, on the sell side, there exists a buyer that is willing to pay more for the spot

than the current buyer.

' [0005] Economic theory and experimental evidence strongly indicate that bilateral

bargaining is unlikely to lead to the assignment of advertising time that optimizes the gains
obtained by buyers and sellers. An inefficient assignment often occurs because of the lack of
information that buyers and sellers have about each other's true willingness to participate in a
trade--a situation described as "asymmetric information." Problems caused by asymmetric
information in bilateral bargaining environments are frequently observed. For example, a
prolonged strike is a common outcome of a bilateral negotiation even though an agreement on
terms would promote each party's welfare, or an opportunity is missed to sell an asset/service to
the buyer that values it the most. Using a series of laboratory experiments described in
"Auction Design for Composite Goods: The Natural Gas Industry" (Journal of Economic
Behavior and Organization, September 1990, pp. 127-149), McCabe, Rassenti, and Smith
report that when bilateral bargaining is used to trade natural gas the outcomes are Pareto-
inferior (all parties make less profit) than when the market is coordinated with a smart auction.

In general, both sides of the market left money on the table due to non-optimal trades. Such

trades often impose important economic losses upon society.

[0006] There is no reason to believe that bilateral bargaining will lead to more efficient
assignments of advertising time than it does for other items. Under bilateral bargaining, a buyer
(seller) attempts to buy (sell) advertising spots by bargaining with, in a sequential manner,
various sellers (buyers). To increase his share of the gains from trade, each bargainer has an
incentive to misrepresent his willingness to trade. Bargainers attempt to limit the effect of this
misrepresentation by soliciting bids or offers from alternative sources. Problems of obtaining
the solicited information, combined with the fact that it is also likely to be misrepresented, often
causes the bilateral bargaining mechanism to exhibit a poor ability to discover competitive

market prices (i.e., prices that insure that no money is left on the table), which in turn ensures
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an inefficient assignment of advertising time. It has been found through an analysis of a series
of laboratory experiments that the currént process by which “traditional” (i.e., non-Internet |
media) media are traded is only 61% efficient. That is, the current sequential bilateral
bargaining process advertisers and media sellers employ to trade traditional media only allows
them to capture 61% of the available gains of trade. Given that over $100 billion in traditional
media are traded each year in the U.S. alone, this analysis demonstrates that advertisers and
media sellers are currently leaving multiple billions of dollars on the table each year by
employing the current 'process to buy and sell media. Moreover, while the analysis took into
account many of the most important features of the current buying and selling process, it did
not take into account all of the factors that would likely reduce the efficiency of the current
buying and selling process. Therefore, the derived efficiency estimate is likely to overstate the
efficiency of the current buying and selling process.

[0007] In any environment where multiple items are up for sale, generating efficient
assignments requires that buyers have the opportunity to place bids on the complete array of
different, yet substitutable, items up for sale. Similarly, sellers must have the opportunity to
place offers to sell their items to all buyers that may have an interest in acquiring them.
Withouf such opportunities for buyer and sellers, the efficient assignment of items is not
guaranteed, even if participants truthfully reveal their willingness to participate in a trade. For
example, broadcast television advertisers often demonstrate a willingness to acquire advertising
spots on multiple programs, subject to the condition that each spot provides access to a
particular type of viewer (the advertiser's "target.audient:e"). Virtually all programs attract a
portfolio of different types of viewers. Consequently, an advertiser can typically acquire his
desired level of access to his target audience in multiple ways, where a "way" is defined as any
combination of advertising spots on one or more programs that in total attract the desired type
and number of viewers.

[0008] Consider the following simple example. Suppose that an advertiser wishes to buy a
set of advertising spots that will provide access to at least 100 female viewers, ages 18-49, in a
given broadcast television market between 10:00-10:30 am on Monday morning.

[0009] Suppose, further, that the five stations that operate in that market attract the

following number of such viewers to the programs being shown at that time:



10

15

20

25

WO 2007/133770 PCT/US2007/011620

Broadcast Television Station Viewers
(Monday: 10:00-10:30 AM

Station, Station; Stations Stationy Stations
30 70 30 70 100

Viewers
(Females, 18-49)

[0010] The advertiser has the opportunity to buy a set of spots that will proVide access to
100 female viewers in the following six different ways

Stations = 100

Station, + Station; = 100

Station; + Stafion3'= 100

Stations + Stationy = 100

Station, + Stationg > 100

Station; + Stationy = 100 -
[0011]' To increase the likelihood of obtaining access to his desired viewers at the least cost,
the advertiser must simultaneously negotiate with five different television stations and
throughout this negotiation process calculate and compare the cost effectiveness of the six
alternatives. For example, a change in Stationy's offer to sell a spot requires the advertiser to re-
calculate the cost effectiveness of three different alternatives (i.e., Station; + Stationy; Station; +
Stations; and Station; + Stations). The number of re-calculations that must take place given a
change in any one station's offer increases significantly with an increase in the number of
television stations in a given market and the number of programs that attract the buyer's target
audience. ‘
[0012] The above evaluation and re-evaluation are unthinkable under the current method by
which advertising time is bought and sold because television stations typically do not submit
their offers to sell advertising time to buyers simultaneously, and because of the very large
number of combinations of advertising spots on various programs and various stations that can
often satisfy an advertiser's requirements.
[0013] There are many other reasons why the current method for assigning advertising time
1s highly unlikely to produce efficient assignments. For example, broadcasters typically have
blocks of continuous seconds of advertising time to assign to advertisers, in which each
continuous block of seconds can be partitioned in several different ways. Moreover, advertisers

typically request a particular advertising spot length. This heterogeneity in spot length
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preference among advertisers makes it possible to partition, say, a 60-second block of
continuous seconds in multiple ways--four 15-sec6nd spots, two 30-second spots, one 30-
second and two 15-second spots, or simply a single 60-second spot. To ensure the efficient
assignment of time, broadcasters must evaluate and compare the numerous ways in which a
block of seconds can be partitioned and sold to buyers. However, under current trading
methods, time is assigned approximately on a first-come, first-serve basis. Consequently, each
sequential assignment of advertising spots limits the set of spots that may be assigned
subsequently and, in so doing, may make it impossible to assign spots to the advertisers that
value them most.

[0014] Advertising spots are typically acquired weeks, and in some cases months, in
advance of airing advertisements. Because of stochastic events (e.g., news events,
unanticipated competitive responses, worker strikes, mergers and acquisitions), the value an
advertiser places on an advertising spot fluctuates during the period beg-innin g when the spot is
acquired and ending when the advertisement is finally aired. Changes in such valuations
expose broadcasters and syndicators to the risk of selling their advertising time too cheaply,
while advertisers incur the risk of overpaying for their acquired spots. Both sides of the market
respond to their respective risks by selling and buying advertising time over an extended period
of time. | _

[0015] Participants have developed other methods for managing the price risk. For
example, broadcasters respond to the risk by selling a portion of their advertising time on a
"preemptable" basis. A preemptable spot is a spot sold to an advertiser that the broadcaster
may take back and resell for a higher price prior to the airing of the advertiserﬂe'nt.“ The costa
broadcaster incurs from managing its price risk in this manner is equal to the price discount it
must provide an advertiser to compensate it for assuming the risk of being preempted.

[0016] Some advertisers manage the price risk by simply walking away from a purchase
agreement. Their ability to walk away occurs because, first, an advertising spot is currently
paid for only after the advertisement is aired, and second, it is simply too costly for
broadcasters to go after defaulters. The cost advertisers currently pay for handling price risk in
this manner is equal to the "default premium" broadcasters impose upon all advertisers (both
defaulters and non-defaulters). ‘

[0017] The tendency for broadcasters and advertisers to sell and buy advertising time

weeks, and sometimes months, in advance of the airing of the advertisement also creates
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uncertainty regarding the exact number of target viewers that will be attracted to a given
program. This uncertainty exposes both buyers and sellers to "audience delivery" risk. More
precisely, broadcasters face the risk, in selling advertising time on a particular program, of
underestimating the number of targeted viewers that will be attracted to the program, while
advertisers face the risk of overestimating the access that will ultimately be provided.

{0018] To handle audience delivery risk, advertisers often obtain a guaranty from
broadcasters that a particular advertising spot will provide access to a minimum number of
targeted viewers. Such a guaranty is, in effect, an insurance policy for which advertisers pay a
premium over the cost of acquiring the spot on an "uninsured” basis. Broadcasters handle
audience delivery/access risk by providing a high estimate of the number of likely viewers that -
can be accessed through a spot on a given program. When the estimated number of viewers is
insured, the cost of an overly optimistic estimate comes in the form of having to “make good"
by providing additional access to targeted viewers in the future. While there is no direct cost
associated with an overly optimistic estimate when the broadcaster does not insure, he does
incur a cost equal to the price discount he must provide to induce an advertiser to buy
advertising spots on an uninsured basis. The efﬁcient assignment of advertising time requires
that audience délivery risk and price risk be assigned to the buyers and sellers that are most
willing to assume such risk. However, the crude approach by which the current method
attempts to assign audience delivery risk and price risk makes it unlikely that such risks will be
assigned efficiently.

[0019] There are numerous other reasons why the current method is highly unlikely to
assign advertising time in an efficient manner. For example, sellers often require that
advertising time be sold only on a "program" basis, as opposed to a "day-part" basis. This
decision would lead to an inefficient assignment if advertisers were willing to pay more for
spots when acquiring them on a "day-part" basis. In addition, sellers sometimes bundle
advertising time on a highly desired program with advertising time on a less desired program.
The seller's desire to do this arises, in part, from its concern that it may be unable to sell the
advertising time on the less desirable program. Under the current methods, in such a situation a
single buyer must acquire an entire bundle of advertising spots. However, there are numerous
situations in which such bundling will not lead to the efficient assignment of spots to
advertisers. Consider an example where there are two advertising spots (Spot A and Spot B)

for sale, each on a different television program, and where three different advertisers uniformly
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prefer Spot A to Spot B. For purposes of illustration, suppose the three advertisers place the
folloWing values on Spot A and Spot B.

Commercial Spot Assignment
Spot A Spot B
Advertiser #1 10* 3
Advertiser #2 9 -5
Advertiser #3 7 6*

[0020] The efficient assignment assigns Spot A to Advertiser #1 and Spot B to Advertiser
#3. However, this assignment is impossible when the seller requires that both spots be sold on
a bundled basis to a single buyer.

[0021]} Finally, national advertisers currently bﬁy access to a large national audience from
the networks (e.g., ABC, CBS, NBC) through a single bilateral negotiation with each network.
While this may be transaction-cost-minimizing, such network advertising has an important |
undesirable feature from some advertisers’ perspectives. Under network advertising, the
advertiser is constrained to buy advertising spots from all of the network's affiliates that have
elected to exhibit the network’s program, regardless of whether such spots are good buys in
each affiliate's local broadcast market. There may be local broadcast stations that, from the
advertisers' perspective, can provide much better buys. In addition, some of the network
advertising spots may occur in local broadcast markets that are outside the geographic service
area of the advertiser. This undesirable feature of network advertising is due to "station
bundling." Importahtly, the existing National Spot Market, in which national advertisers buy
advertising spots directly from local broadcast stations or their agents, can never effectively
overcome the problems associated with station bundling because buyers find it too expensive to
negotiate with the sellers in the many individual geographic areas for which a more efficient
assignment of advertising time from sellers to buyers is possible.

[0022] Because of the current method's poor price discovery features, the substantial price
risk it imposes upon market participants, the importance of assigning audience delivery risk to
the entity that can assume it most efficiently, participants' reliance on intermediaries whose
incentives may differ from their own because of intermediaries' high search costs, the
inefficiencies associated with network advertising, the inefficiencies associated with the
bundling of advertising spots, and the absence of a mechanism to evaluate complex preferences
to create an assignment of advertising time from sellers to buyers that will optimize the gains

from trade, a more economically efficient method of assigning broadcast television advertising
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time is needed. However, because buyers (e.g., television advertisers and ad agencies) and
sellers (brbadcasters and cable operators) vary in their preferences regarding the manner in
which advertising time should be sold (e.g., preemptable versus non-preemptable), the
geographic location and demographic characteristics of the viewers attracted to the offered and
desired spots, as well as, the day and time location of such spots, it is widely beiieved that the

preferences that buyers and sellers exhibit are simply too complex to allow trading by any

" method other than through a sequential bilateral bargaining process.

[0023] | While the Internet has lead to new approaches for the buying and selling of
advertising time, none has solved the advertising time assignment problem. For example,
BuyMedia (http://www.BuyMedia.com), which ultimately failed, provided software that
allowed advertisers to communicate directly to broadcast television stations their interést in
buying advertising spots. Following such an expression of interest, the television station and -
advertiser attempted to complete a trade through bilateral negotiation.

[0024] OneMediaPlace (http://www.OneMediaPlace.com), which ultimately failed,

provided advertisers the opportunity to submit via the Internet a "Request for Proposal”
(“RFP”) to acquire advertising spots. This RFP was sent to member sellers who are capable of
satisfying the buyer's needs. Interested sellers responded by sending an offer to sell to the
buyer. The buyer attempted to complete a trade with one or more sellers through a series of
sequential bilateral negotiations.

[0025] MediaPassage.com (http://www.mediapassage.com) is another Internet "portal” that
enabled buyers to submit an "avail request” to a collection of prospective sellers in the hope of
obtaining advertising spots or written copy space. Again, any trade took place after a series of
sequential bilateral negotiations. OneMediaPlace (also referred to as AdAuction) has attempted
to employ an auction to assign advertising spots to buyers. Under this process, which
ultimately failed, buyers competed against each other to acquire spots from broadcasters.
[0026]) More recently, eBay has attempted to institute a centralized market wherein cable
networks compete with each other to satisfy a national advertiser’s need for spots. The eBay
system allows advertisers to reveal to cable networks the number of cable viewers they wish to
have to. Cable networks respond by expressing, in the form of an ask price, their willingness
to sell their attracted viewers to the advertisers. Armed with this information, advertisers
attempt to induce each cable network to lower their asking prices in an effort to obtain a lower

price for their desired viewers. According to recent reports, cable networks have decided not
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to participate in this simple bulletin board-like trading process, believing that it does not
represent a more efficient trading process and that it will not allow them to earn more revenue
than the revenue they earn from the current buying and selling process. In the analysis of a
series of laboratory experiments referenced above, it was found that the proposed eBay trading
platform is even less efficient than the current buying and seliing process. Moreover, the
analysis demonstrated that the proposed eBay trading platform would have reduced not only the -
revenue earned by media sellers (e.g., cable networks), but would have also lowered the
financial return advertisers earn from their advertising investments.

[0027]) The above and other Internet-based methods (i.e., http://www. AdOutlet.com,
http://www.MediaSpaceBank.com) are similar in that none provides a fundamental change in
the way in which advertising time is currently bought and sold. With the exception of
AdAuction's and later eBay’s use of a simple auction to assign advertising spots, each existing
approach simply attempts to create an Internet version of the current method. The "simple"
auction proposed by AdAuction and eBay do not permit advertisers to express their complex
preferences and, furthermore, byv inducing only one side of the market, buyers in the case of
AdAuction and sellers in the case of eBay, to compete among themselves for the right to
engage in a trade, it assigns a disproportionate amount of the gains from trade to the side of the
market that is not required to compete. ThiS same can be said for the one-sided (i.e., single
seller (Google), multiple buyers) auction employed by Google for assigning Internet users to
competing buyers. That is, By eliminating any possibility that sellers may compete among
themselves to sell to buyers, the auction process employed by Google to sell access to Internet
users to advertisers is biased in favor of Google, and against buyers. Moreover, the Google
auction process does not permit advertisers to express their complex preferences. More
importantly, none of the proposed methods for the trading of traditional advertising time
attempts to address the issue of creating a market that represents a “‘win/win” for both buyers
and sellers. That is, none of these new methods addresses the problem of creating a market that
enables buyers to earn more money from their advertising investments and allows media sellers
to obtain higher prices for their sold spots, simultaneously.

{0028] In addition to auctions that assign advertising time, there has generally been a rapid
growth, particularly on the Internet, in the use of one-sided auctions (e.g., single seller, multiple
buyers) to assign items for sale to competing buyers. The auctions used are “simple” in that

they permit prospective buyers to submit bids for individual items only (e.g., an IBM computer
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or a Hewlett Packard printer). Because of the bid's single-item nature, an individual that wishes
to acquire two items (e.g., an IBM computer and a Hewlett Packard printer) must, in a "simple"
auction, submit an independent bid for each item. From the auctioneer's perspective a "simple"
auction has the advantage that identifying the winning bid is straightforward. In the case where
"n" homogeneous units of the item are up for sale, selecting the winning bidders involves

simply identifying the "n"-highest bids (assuming each winning bidder requests no more than

‘one unit). In addition, despite the variety of possible auction pricing rules (e.g., pay one's bid,

pay the highest rejected bid), identifying the prices for the sold items in a "simple" auction is
also straightforward.

[0029] Items for sale are considered "heterogeneous" when a prospective buyer does not
consider one item a perfect substitute for another. The use of a "simple" auction to assign
heterogeneous items is appropriate if the value placed on each item by any buyer, or the cost of
providing each item by a seller, is independent of which other items he buys or provides.
{0030]  If each buyer's valuation and each seller's cost of providing any collection of items is
purely additive (e.g., the value a buyer places on items A and B as a package is simply the sum
of the value the buyer places on them individually), there exists a host of market mechanisms
that can create an efficient assignment of heterogeneous items 1o the buyers. that value them the
most. However, in many instances, the valuations prospective buyers have for a collection of
items may be super-additive. For example, a buyer niay desire to purchase a printer only if he
also purchases a computer. The value of a combination of items is said to be super-additive if
the value of the combination exceeds the sum of the individual values. Similarly, the cost to
provide a combination of items is sub-additive if the cost to provide the combination is less
than the sum of the costs to provide the individual items. The use of a "simple" auction to
assign multiple items in such circumstances may generate several undesirable outcomes,
including an inefficient assignment of items and, in some instances, financial losses for
participants.

[0031} Assignment problems become even more complicated when, in addition to the
existence of super-additive valuations and sub-additive costs, there are multiple sellers and
buyers. Under such conditions, the identification of the efficient assignment of items and the
prices at which the items should trade becomes problematic. These problems are exacerbated
in instances where the items traded are "multi-dimensional.” An item may be considered

"single-dimensional” if the quantity demanded and supplied for the item can be accurately
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measured using a single metric or dimension. For example, the quantity demanded and
supplied involving the right to emit a pre-specified gas into the earth's atmosphere (a so-called
"pollution emission credit") can be fully measured in terms of a single dimension - weight (e.g.,
pounds, tons). An item may be considered "multi-dimensional" if the quantity demanded and
supplied for the item can only be fully measured using multiple dimensions.

[0032] For example, an advertising spot on a television program is a multi-dimensional
item in that it attracts a variety of different viewer types (e.g., males and females) and,
moreover, these different viewer types are considered non-substitutes (i.e., heterogeneous) from
the perspective of the buyer of the advertising spot. The number of dimensions of an
advertising spot is a function of the number of different viewer types who are attracted to the
program in which the advertising spot is inserted.

[0033] Advanced economic thinking, the ability to conduct laboratory research experiments
to test émy auction's efficiency, reductions in the cost of computer processing power, and the
data transmission capabilities of communications networks now make it possible to design
market mechanisms that solve difficult assignment problems. Taken together, these factors can
lead to the development of entirely new and, importantly, more economically efficient methods
of solving assignment problems involving heterogeneous, multi-dimensional items, and
involving multiple buyers and sellers. For example, it is now possible to solve assignment
problems in which participants constrain the set of feasible assignments through the
specification of a set of "complex preferences." Broadly speaking, a "complex preference" is
specified when a buyer or seller places one or more logical constraints on the set of items they
would be willing to buy or sell. For example, a complex preference is specified by a buyer
(seller) who has super-additive values (sub-additive costs) and declares a "package" bid (offer)
such as, "I will buy (sell) item A if and only if I also buy (sell) item B." A complex preference
is also specified by a buyer (seller) who is indifferent to buying (selling) some subset of items
and declares a "subset" bid, for example, "I wish to buy (sell) at most (at least) three of the
following five items C, D, E, F, or G." A complex preference may also be specified by a buyer
(seller) who is indifferent between trading a specific item with one set of associated
characteristics or another and declares, for example, "I will pay (accept) $100 for item H if it is
provided with a two-year warranty, but only $40 if it is provided with a one-year warranty."
The last type of complex preference is particularly interesting. In many instances, an item can

be defined by a set of characteristics that includes both "fixed" and "flexible" characteristics. A
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"fixed" characteristic is one that is established prior to sale, while a "flexible" characteristic is
one that is established at the time of sale from a set of mutually exclusive alternatives. For
example, an advertising spot is characterized by a set of fixed characteristics (of day location,
geographic location) and by a set of flexible characteristics (e.g., "Insured Audience

Delivery/Non-Insured Audience Delivery").

- [0034] Assignment problems whose solutions involve the assignment of flexible

characteristics to items may be referred to as "characteristic-defining" assignment problems.
Identifying important flexible characteristics in trading environments and solving characteristic-
defining assignment problems can result in much more efficient assignments. For example,
excessive demand for electricity at peak-load periods may require service interruption for some
consumers. The risk of such interruption cannot be assigned to those consumers least willing to
pay for reliable service unless consumers have the opportunity to clearly express their
willingness to acquire electricity on both an "interruptible" and "non-interruptible" basis during
peak-load periods. ,

[0035] One method of satisfying a set of complex preferences among buyers and sellers
over a variety of heterogenéous items involves creating a single, centralized market for such
items, wherein buyers and sellers can place single and multi-item bids and offers which specify
their complex preferences and the individual price levels of which differ according to a set of
characteristics that help define the nature of the traded items. Under such a single, centralized
market, one or more specially tailored mathematical algorithms can be used to identify a set of
assigned items, the collection of buyers and sellers that are included in the assignment, and a set
of prices for items assigned from sellers to buyers. Such a single, centralized market that uses
mathematical algorithms to process bids and offers collected via a computer network from both
buyers and sellers is called a "smart" electronic double auction ("SEDA"). Several examples
follow.

[0036] The first published example of a "smart" auction that handles complex buyer
preferences was designed and experimentally tested to trade packaged combinations of airport
takeofT and landing slots ("A Combinatorial Auction Mechanism for Airport Time Slot
Allocation," Stephen J. Rassenti, Vernon L. Smith, and Robert L. Bulfin, Bell Journal of
Economics, Fall 1982). Sellers (various airport authorities) could offer a limited number of
slots per 15 minute time period during each day, and buyers (airlines) could express their

willingness to pay for various routes (packages of slots) given their logistic constraints. The
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auction was conducted as a one-shot sealed bid. The allocation that maximized total revenue to

the airports was computed, and prices for each similar slot were computed to be as close to

- uniform as possible. The airport slot auction was based on the Ph.D. dissertation of Stephen

Rassenti ("0-1 Programming Problems" University of Arizona, 1981), which also discussed
how to use a "smart" auction to differentially assign the costs of producing public television
programs to the PBS member stations who each have complex preferences with regard to the
set of programs they would prefer to air. The airport slot auction does not solve a
"characteristic-defining" assignment problem.

[0037] An article authored by Jeffrey Banks, John Ledyard, and David Porter entitled
"Allocating Uilcertain and Unresponsive Resources: An Experimental Approach," Rand Journal
of Economics (Vol. 20 (1) Spring 1989, pp. 1-25), describes a SEDA, termed the Adaptive User
Selection Mechanism ("AUSM"), that allocates multiple resources among users in the presence
of supply and demand uncertainties, no supply inventories, fixed production capacity, and
sig_niﬁcant demand indivisibilities. AUSM is an experimental auction in which buyers (e.g.,
private firms that design an instrument that uses Space Station resources to produce an output)
subniit single-item bids for access to a single resource (e.g., pressurized volume within the
Space Station or data management services) and multi-item bids for packages of such

resources. Suppliers of the fixed resources submit offers to provide the resources. Based upon

these bids and offers a mathematical algorithm solves for the "allocation" that maximizes

reported gains from trade (i.e., reported consumer demand plus producer surplus). To facilitate
solving a "threshold problem," buyers that wish to acquire single or small packages of such
resources can coordinate with other buyers in an atteinpt to defeat a buyer with a high package
bid for an encompassing collection of resources. The tentative total surplus maximizing
allocation and the prices that support it are revealed to the market participants. Constrained by
certain rules, participants have the opportunity to revise their bids and offers and, following
these revisions, the algorithm calculates another allocation and a set of prices consistent with
that allocation. The process continues until no participant changes his submitted bid or offer.
AUSM does not solve a "characteristic-defining" assignment problem.

[0038] An article authored by Stephen Rassenti, Stanley Reynolds, and Vermnon Smith
entitled "Cotenancy and Competition in an Experimental Auction Market for Natural Gas
Pipeline Networks," which appeared in Economic Theory (Vol. 4 (1) 1994, pp. 41-66)

describes a triple auction, Gas Auction Net, that determines an allocation of gas and pipeline
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capacity among sellers, buyers. and transporters, and a set of prices, one for every gas intake,
and withdrawal node in the network. Gas Auction Net is an experimental smart electronic
triple auction in which wholesale buyers of gas submit bids to purchase gas delivered to their
specific locations; gas suppliers submit offers to sell gas from their specific locations; and
pipeline owners submit offers to sell transportation capacity over particular segments of the gas
pipeline network. Based upon these bids and offers, a mathematical algorithm solves for an
initial tentative allocation of resources that would maximize gains frorh trade, which are
revealed to the market participants. Constrained by the rule that they may only increase their
bids or decrease their offers, participants are given several rounds in which to make revisions.
[0039] After each revision the algorithm recalculates the tentative allocation and the set of
prices that support it. The process ends at a pre-specified final round. The Gas Auction Net
does not need to solve a "characteristic-defining" assignment problem as the item of value to
any buyer at a particular location is of uniform delivered cost regardless of its soufce.

[0040] The Automated Credit Exchange formerly operated a SEDA for the trading of a
variety of items known generically as "pollution emission credits." ACE's largest market was
for those credits called RECLAIM Trading Credits ("RTCs"), which grant their owner a license
to emit one pound of oxides of nitrogen or sulfur (specified by the emission credit) into the Los
Angeles air basin. ACE participants submitted single-item and/or multi-item bids and offers to
buy, sell, and swapped up to 120 different types of RECLAIM emission credits, or 28 types of
other pollution emissions credits. Based upon these bids and offers, a mathématical algorithm
determined that collection of trades that maximized the revealed gains from trade. In addition,
a separate mathematical algorithm determined a set of prices that were consistent with this
allocation. Participants were confidentially notified whether their order(s) are part of this
allocation. All participants received the prices that were consistent with this allocation, as well
as high bids and low offers for credit types where the allocation showed ﬁo trade. The double
auction proceeded in a sequence of bidding rounds in which the participants had the
opportunity to add new bids and offers, improve those bids and offers that were included in the
current allocation, and remove or revise other bids and offers. After each successive round an
algorithm calculated another allocation and a set of prices. In most cases, the process continued
for a minimum of three and a maximum of five rounds. Following the third round, if the
change in the total surplus and the change in trading volume was less than 5% between rounds,

the auction "closed." Following the "close" of the double auction, trades for all emission credit
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types were "executed.” In general, non-marginal orders traded at their respective market prices,
while marginal orders traded within each order's requirements (i.e., sellers received no less than
they asked while buyers paid no more than they bid), subject to the condition that the resulting
prices supported the optimized allocation. Trade execution involved the transfer of funds from
buyers to sellers via an intermediate settlement account and emission credits from sellers to
buyers via an intermediate settlement account. The RECLAIM version of the Automated
Credit Exchange solved a form of "characteristic-defining" assignment problem in the flexible

characteristics defined by "zone" and "cycle."

BRIEF SUMMARY OF THE INVENTION
[0041] The invention applies to an automated exchange and method for the trading of

audience items that are currently traded primarily through a burdensonie and inefficient series
of sequential bilateral negotiations between buyers and sellers, or their representatives. The
current trading method is particularly inappropriate given the complex preferences participants
exhibit for the traded items. The automated exchange of the present invention, by means of a
"smart" electronic double auction ("SEDA"), makes it possible to create entirely new methods
by which pérticipants can express their complex preferences for multiple, heterogeneous, multi-

dimensional audience items, and have such preferences properly evaluated to create an

assignment of items from sellers to buyers that will optimize the gains from trade. The

automated exchange of the invention also represents an entirely new method by which
participants can trade audience items, with substantial efficiency advantages over the current
method by which audience items are traded. Such advantages include substantially improving
the process (i.e., the price discovery process) by which market prices guide market participants
to the set of trades that generate the greatest gains of trade, reducing transaction costs, enabling
buyers to express in a simple and concise manner their complex buy orders and have those
market orders filled quickly and efficiently, assigning price and audience access risks to those
entities most willing to assume such risks, increasing the amount and quality of the market
information regarding the willingness of participants to trade items in existing and new
configurations, enabling sellers to express their willingness to assume the risk of selling
different “demographics™ on an insured/guaranteed basis, enabling buyers to better express the
value they place on having their advertising positioned near another firm’s advertisement, better

aligning the interests of the intermediary and the buyer and seller by lowering search costs, and
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by prdcessing the complex set of preferences submitted electronically, the automated exchange
represents an entirely new method by which participants can trade audience items.

[0042] Analyzing the results from a series of laboratory experiments described in a report
entitled “eBay Versus an NYSE-like Market: The Effect of Changing the Media Buying and
Selling Process on Market Participants,” the present inventor found that the present invention
represents a vast improvement over the current process by which traditional (i.e., non-Internet)
media are bought and sold. For examplé, according to the analysis, the present invention
enables market participants to capture 82% of the gains of trade that are available to be
captured in the advertising market, compared to only 61% for the existing buying and selling
process. Moreover, according to the analysis, the present invention represents a “win/win” for
both buyers and sellers. In particular, the present invention alloWs advertisers to earn
substantially higher returns from their advertising investments and enables media sellers to earn
more money from their advertising spots, simultaneously. The efficiency improvements made
possible from the present invention will enable advertisers and media sellers to earn billions in
additional financial gains each year.

[0043] The automated exchange of the invention employs a SEDA, which uses specially
tailored mathematical algorithms to process complex bids and offers for audience items
submitted electronically to the exchange by buyers and sellers. An audience item is any form

of advertising time and/or space in any media environment. Examples of audience items

. include advertising time or commercial spots on cable television, broadcast television, direct

broadcast satellite television, and radio programs; and written copy space in magazines and
newspapers and display space on billboards. Since advertising ultimately provides access to
recipients of the advertisement, audience itéms are also referred to herein as access to
recipients, i.e., viewers, listeners, readers, etc., and other terms describing exposure events of a
recipient(s) to the advertisement, such as impressions, eyeballs, etc. An audience item may also
include advertising time and/or space provided electronically by an interconnected network of
computers (e.g., the Internet) and access to the recipients, such as viewers and listeners,
associated therewith. The automated exchange of this invention uses a SEDA to determine an
efficient assignment of heterogeneous audience items from competing sellers to competing
buyers, and a set of transaction prices for the assigned items based upon the single and

multiple-item bids and offers submitted. The assignment of items is considered efficient when
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no other feasible assigninent can produce higher gains for all buyers and sellers given their
submitted bids, offers and constraints. .

[0044] The present invention offers several essential improvements to automated
exchanges, including that presented in U.S. Patent Application Publication No. 2002/0013757 -
Al for U.S. Patent Application Serial No. 09/731,785 filed December 8, 2000, which is
incorporated by reference for all purposes, (hereinafter “the ‘785 application™). Like the 785
application, the present invention employs a “smart” electronic double auction (“SEDA”) for
the assignment of audience items and involves the submission of single item and multi-item
bids and offers and a set of logical constraints to a centralized trading platform and a set of
specialized mathematical algorithms that determine the efficient assignment of audience items
based upon those submitted bids and offers and logical constraints, and a set of prices that is
consistent with the efficient assignment of such items.

[0045] However, the present invention greatly improves upon the efficiency of the final
assignment. Among other things, the present invention improves upon the price signals that

guide participants to establish the set of "flexible" characteristics that assist in defining an

. audience item. For example, in contrast to the ‘785 application, with the present invention

sellers are able to assign a unique offer price to each demographic category (e.g., Males 18-49,
Females 50-64) across the four different bases upon which audience items are typically sold
(i.e., preemptable, insured; preemptable, uninsured; non-preemptable, insured; and non-
preemptable, uninsﬁred basis). With this capability, the present invention can satisfy the real-
world complex needs of buyers and sellers of audience items and provide the efficient
assignment of audience items, and the rights that define such items, across buyers and sellers.
[0046] While a sellervmay demand little or no premium for guaranteeing the number of
Males attracted to a given television or radio program, the same seller may demand a
substantial premium for guaranteeing the number of Females attracted to the same program.
The difference in the seller’s willingness to guarantee one demographic (e.g., Males) versus
another demographic (e.g., Females) reflects the fact that different demographics may have
different program viewing substitution possibilities. The greater the viewing or listening
substitution possibilities for a given demographic and the greater the changes in those
substitution possibilities, the greater the uncertainty regarding the quantity of that demographic

that will be delivered by a given program.
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[0047] The inability of a seller with th;: invention of the ‘785 application to assign a unique
offer price to each demographic category (e.g., Males 18-49, Females 50-64) across the four
different bases upon which audience items are typically sold (i.e., preemptable, insured;
preemptable, uninsured; non-preemptable, insured; and non-preemptable, uninsured basis) will

distort the information the market receives regarding the willingness of sellers to trade the

_audiences delivered by their exhibited programs and, therefore, will distort the price signals

market participants receive regarding the relative cost and benefits of acquiring a particular

demographic and/or audience item on a particular basis. This distortion in price signals can

‘prevent the efficient assignment of audience items, as well as the efficient assignment of rights

across buyers and sellers. _ ‘

[0048] The present invention improves upon the ‘785 application in other impoftant ways.
When buying audience items, buyers often wish to satisfy “reach” and “frequency”
requirements. The term “reach” refers to the number of unduplicated viewers that are exposed
to an advertisement, while the term “frequency” refers to the number of times the average |
viewer is exposed to an advertisement. When acquiring audience items, buyers often wish to
access a minimum number of unduplicated viewers, while at the same time wish to ensure that
the average viewer is exposed to the advertisement, say, three times within a given period of
time. Using industry terminology, a buyer that is buying time in the national spot market, may
wish to acquire access to Females, 18-49 years of age, in the New York DMA, acquire 250
“ratings points” involving that demographic (commonly referred to as targeted ratings points),
and acquire a frequency of 3.5 over a period of one week. Here, a ratings point is simply the
percentage of the Female, 18-49 year old population in the New York DMA that is reached by
the advertisement. Together, the combination of a buyer’s reach and frequency requirements
defines the buyer’s buy program.

[0049] However, under the ‘785 application, the buyer cannot establish those exact buy
parameters. Rather, the buyer must resort to crude proxies for these desired and industry-
accepted buy parameters. By making it impossible for the buyer to express exactly its buy
preferences, the use of proxies distorts the buy information submitted to the market. In
particular, it distorts information the market receives regarding what the buyers truly wish to
acquire. It also distorts the information the market receives regarding the willingness of buyers
to pay for the spots up for sale. Taken together, these distortions will lead to the wrong price

signals and, thus, to an inefficient assignment of audience items. In addition, by increasing the
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likelihood that their buy order will be filled with less or undesirable spots, the use of proxies
reduce the financial return buyers earn from their advertising invesﬁnent. This reduction in
financial return reduces the value buyers place on participating in the market. The present
invention eliminates this significant impediment to an efficient and successful market by
allowing buyers to employ'the same buy parameters they employ in the current bliying and
selling procesé. Moreover, the present invention enables buyers to define their buy programs -
in even more precise terms by enabling them to express their willingness to acquire multiple
spots within a single episode of a given television or radio program.

[0050] In addition, the present invention provides both buyers and sellers the flexibility
they need to reduce the likelihood that they will conduct a trade with an undesirable trading
partner. For example, unlike the ihvention of the ‘785 application, the present invention
permits sellers to examine provisional trades and to reject those trades which, although the bid
price exceeds the ask price, the bid price fails to compensate the seller for the sub-standard
nature of the advertisement. In addition, unlike the invention of the ‘785 application, the
present invention permits buyers to more precisely identify the set of prograrhs from which
their acquired viewers can be drawn.

[0051]) Finally, the present invention improves upon application ‘785 in another important
way. Buyers sometimes desire to have their ad;/ertisements placed after or before a ‘
competitor’s advertisement or before or after an advertisement that has a complementary
relationship with its own advertisement. Unlike the invention of ‘785 application, the present
invention permits buyers to identify where to place its own advertisement in relationship to
another firm’s advertisement.

[0052] The invention includes an automated exchange system including a smart electronic
double auction for allocating audience items among prospective buyers and sellers and for
calculating a set of prices for the audience items based on buyer bids from the buyers and seller
offers from the sellers, comprising: remote terminals for initiating and transmitting data
including buyer bids and seller offers; and a central trade exchange system including a trading
means for receiving buyer bids and seller offers from said remote terminals, processing the
buyer bids and the seller offers, identifying a set of trades in audience items between buyers and
sellers which optimize gains obtained by buyers and sellers from the set of trades in audience
items based on the bids and offers received by said trading means, and calculating a price for

each audience item in the set of trades, wherein the audience items comprise a plurality of
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categories, and wherein the sellers can submit a unique offer for each category in the plurality
of categories.

[0053] In one embodiment, the plurality of categories consist essentially of: (1)

. preemptable, insured; (2) preemptable, uninsured; (3) non-preemptable, insured; and (4) non-

preemptable, uninsured basis.

[0054] In another embodiment, the system is adapted so that each of the buyers can specify

_its own reach and frequency requirements. Further, the system can be adapted so that a seller

can identify a specific prospective buyer as an undesirable buyer and adjust an asking price of
the seller upward in order to reduce the likelihood of a trade with the undesireable buyer and/or
system can be adapted so that the undesireable buyer can bid again with a higher bid.

[0055] In yet a further embodiment, the audience items include available advertising time
on specified broadcast shows, other programming, viewing content and/or listening content,
and wherein the system is adapted so that a buyer can bid on available advertising time on
specified broadcast shows, other programming, ‘viewing content and/or listening content,
wherein the specified broadcast show, other programming, viewing content and/or listening
content that the buyer bids on is selected from a list, and the list is generated from a search
procedure over content that satisfies self-identified buy program parameters of the buyer. The
system may also be adapted such that one buyer can specify a placement relationship for an -
audience item with respect to a placement of an audience item by another buyer.

[0056] The invention also includes an automated method of allocating aﬁdience items
among prospective buyers and sellers based on buyer bids from the buyers and seller offers
from the sellers, comprising the steps of: receiving, in a computer, buyer bids to buy audience
items and seller offers to sell audience items, wherein the buyer bids specify reach and/or
frequency requirements; processing the buyer bids and the seller offers; identifying, given
constraints imposed by individual reach and/or frequency of requirements of buyers, all
different possible sets of trades between buyers and sellers in audience items and identifying a
set of trades in audience items which optimize gains obtained by buyers and sellers based on
the bids and the offers received By the computer; calculating a price for each audience item in a
set of trades that optimize gains obtained by buyers and sellers; identifying rejected buyer bids
and rejected seller offers; transmitting electronic notifications of accepted buyer bids and seller
offers forming the set of trades, said rejected buyer bids and said rejected seller offers, to

respective remote buyer terminals and remote seller terminals.
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[0057) In one embodiment of that method, the audience items comprise ‘more than one type
of audience item, and wherein the seller offers can differ for each type of audience item.

The audience items can also be in the form of access to television viewers, where the
demographic type refers to a distinct viewer demographic.

[0058] In another embodiment, the buyer bids further specify spots per episode
requirements of the individual buyers and the different possible sets of trades identified take
into account the spots per episode requirements of the individual buyers. Buyers may create a
buy program that includes parameters, wherein reach, frequendy and spots per episode are the
parameters, and wherein the buyers.can set a minimum and a maximum of the reach, frequency,
and spots per episode parameters for the buy program. |

[0059] In another embodiment of the method, the audience items are in the form of access
to television viewers, radio listeners, and internet users, there is more than one type of a distinct
viewer demographic, listener demographic, or intefnet user demographic and wherein viewing,
listening and/or internet use data are provided for measuring the number of viewers, listeners
and/or users, by viewer, listener and/or user demographic, for the viewing, listening or internet
using content, and the method further comprises adjusting the viewing, listening and/or internet
use data by applying statistical analyses to the viewing, listening and/or internet use data for
determining an extent to which viewers view a program episode after episode, listeners listen or
migrate across a radio broadcast program and/or the internet users use and visit a specific
website.

[0060] In a further embodiment, a prospective trade is found between a particular seller and
a particular buyer, and the method further comprises showing the particular seller the identity of
the particular buyer. It may also be the case that the particular seller rejects the particular
buyer’s bid, wherein there are multiple rounds of buyer bids and seller offers, and wherein the
particular buyer can submit a higher bid in a subsequent round.

[0061] In yet a further embodiment, each of a first buyer and a second buyer submit bids,
further comprising specifying a logical condition for the first buyer’s bid of a form “bid X for
an N-Second spot that immediately follows/precedes a spot acquired by the second buyer” so
that the second buyer’s bid is accepted only if the first buyer’s bid is accepted. Each of a first
buyer and a second buyer may submit bids, and the method then further comprises specifying a
logical XOR condition for the first buyer’s bid so that its bid is only accepted if the second

buyer’s bid is not.
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[0062] .= In a further embodiment, the audience items are opportunities to advertise to viewers
of viewing content, listeners of listening content and/or internet users of an internet website,
wherein each of the first and second buyers’ bids are accepted, and the method further
comprises specifying that the second buyer’s opportunity to advertise occurs after the first
buyer’s opportunity to advertise.

[0063]  The invention also includes a method for sellers to sell advertising spots and for
buyers to buy the advertising spots, comprising the steps of: providing a computer system
adapted to receive asking prices from sellers and bid prices from buyers, wherein the computer
system is adapted to compare the bid price for a spot with the asking price for the épot; adapting
the computer system so that sellers can designate different asking prices for each viewer
demographic category; adapting the computer system so that buyers can designate reach,
frequency, and/or spots per episode; showing a first seller a prospective trade with a first buyer;
and allowing the first seller to reject the prospective trade with the first buyer.

[0064] In one embodiment, a third buyer can specify a time or spacing relationship between
an advertising spot that the third buyer bids on and a different advertising spot that a fourth
buyer bids on. The advertising spots may be in a media selected frém the group consisting of
television, radio, movies, magazines, newspapers, billboards, computer files, internet and
telephone. | .‘

[0065] In yet a further embodiment, the method also comprises the steps of receiving and
processing seller asking prices and buyer bid prices during a first set of bidding rounds;
receiving and processing modified seller asking prices and modified buyer bid prices during a
second set of bidding rounds including accepting and processing modified seller asking prices
during the second set of bidding rounds which are less than the seller asking prices during the
first set of bidding rounds, rejecting modified seller asking prices during the second set of
bidding rounds which are greater than the seller asking prices during the first set of bidding
rounds; accepting and processing modified buyer bid prices during the second set bidding
rounds which are greater than the buyer bid prices during the first set of bidding rounds; and
rejecting modified buyer bid prices during said second set of bidding rounds which are less than

the buyer bid prices during the first set of bidding rounds.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)
[0066] The foregoing summary, as well as the following detailed description of preferred

embodiments of the invention, will be better understood when read in conjunction with the
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appended drawings. For the purpose of illustrating the invention, there are shown in the
drawings embodiments that are presently preferred. It should be understood, however, that the
invention is not limited to the precise arrangements and instrumentalities shown. In the
drawings:

[0067] Figure 1 presents the total number of viewers attracted to the programs (i.e., Rivera-
Live, College Basketball, and The Tom Green Show) offered by a set of cable television
networks (i.e., CNBC, ESPN, MTV) during the Weekdays 7:30-8:00 PM, segmented by age of
viewer;

[0068] Figure 2 illustrates an Offer Array that includes a set of hypothetical offers, arranged
in ascending order, submitted by MTV for the sale of the 24, 000 viewers attracted to its "The
Tom Green Show" program;

[0069] Figure 3 illustrates an Offer Array that includes a set of hypothetical offers, arranged
in ascending order, submitted by MTV for the sale of the 12,000 18-49 year old viewers
attracted to its "The Tom Green Show" program;

[0070] Figure 4 illustrates a Bid Array which includes a set of hypothetical bids arranged in
descending order, submitted by Intel, Ford, Xerox, Ford, and P&G, for the acquisition of the
12,000 18-49 yéar old viewers attracted to The Tom Green Shpw;

. (0071} Figure Sa depicts the intersection of the "The Tom Green Show" offer and bid arrays

and the price at which the demand for blocks of 240 seconds of access to the 12,000 18-49 year
old viewers equals the supply of such blocks;

[0072] Figure 5b depicts the intersection of the "The Tom Green Show" offer and bid
arrays and the price at which the demand for blocks of 240 sedonds of access to the 12,000 12-
17 year old and the 12,000 18-49 year old viewers equals the supply of such blocks;

[0073] Figure Sc depicts the intersection of the "College Basketball” offer and bid arrays
and the price at which the demand for blocks of 240 seconds of access to the 3,000 12-17 year
old and the 6,000 18-49 year old viewers equals the supply of such blocks;

[0074] Figure 6 presents a diagrammatic representation of the automated exchange and its
component elements; , |

{0075] Figure 7 is a flowchart showing the required steps for operating the iterative version
of the automated exchange;

[0076] Figure 8 is a flowchart showing the required steps for operating the non-iterative

version of the automated exchange;
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[0077] Figure 9 depicts the variety of ways in which "The Tom Green Show viewers" can
be offered for sale under the invention;

[0078] Figure 10 depicts the information sellers must submit to the automated exchange;
[0079] Figure 11 depicts the "types" of buy orders buyers can submit to the automated

exchange;

. [0080] Figure 12 depicts the information buyers must submit to the automated exchange

when bidding on a program basis;

[0081] Figure 13 depicts the bid information buyers must submit to the automated exchange
when bidding on a demographics basis;

[0082] Figure 14 depicts the information sellers receive on an inter-round basis fega.rding
the status of their submitted offers;

[0083] Figure 15 depicts the information buyers that bid by "day-part" receive on an inter-
round basis regarding the status of their submitted bids;

[0084] Figure 16 depicts the information buyers that bid "by program" receive on an inter-
round basis regarding the status of their submitted bids;

[0085] Figure 17 depicts a set of offers and bids that, because of buyer flexibility in the
number of viewers they desire, a set of competitive equilibrium prices exist;

[0086] Figure 18 depicts a set of offers and bids that, because of buyer inflexibility in the
number of viewers they desire, a set of competitive equilibrium prices does not exist;

[0087] Figures 19-46 illustrate various screens for permitting buyers and sellers to interface
with the present system by, for example, allowing for the entry and submission of bid and offer
information while also displaying important inter-round and other information;

[0088] Figui‘e 47 depicts a situation in which the ABC local affiliate is simply requested to
provide two different ask prices — one ask price reflects the minimum payment the seller
requests for selling the 10,000 Males and 10,000 Females that are estimated to be attracted to a
single episode of its “Wheel of Fortune” program on an insured basis, while the other one -
reflects the minimum payment the seller requests for selling its estimated attracted viewers (i.e.,
10,000 Males and 10,000 Females) on an uninsured bésis;

[0089] Figure 48 illustrates a set of hypothetical bids submitted by P&G and Avon for
buying access to the estimated 10,000 Females attracted to one episode of the “Wheel of

Fortune” on both an insured and on an uninsured basis;
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[0090] Figure 49 combines the set of ‘hypothetical asks submitted by the ABC local affiliate
for the sale of, on both an insured and uninsﬁred basis, 10,000 Female and 10,000 Male viewers
expected to be attracted to a single episode of its “Wheel of Fortune” program and the set of
hypothetical bids submitted by P&G and Avon, given that P&G and Avon only wish to acquire
access to Female viewers;

[0091] Figure 50 illustrates a hypothetical set of bids submitted by Intel and IBM for
buying access to the estimated 10,000 Male viewers attracted to one episode of the “Wheel of
Fortune’ on both an insured and on an uninsured basis;

[0092]  Figure 51 combines the set of hypothetical asks submitted by the ABC local affiliate
fqr the sale of, on both an insured and uninsured basis, 10,000 Female and 10,000 Male viewers
expected to be attracted to a single episode of its “Wheel of Fortune” program and the set of
hypothetical bids submitted by Intel and IBM, given that Intel and IBM only wish to acquire
access to Male viewers;

[0093] Figure 52 presents the economic surpluses generated from hypbthetical trades
between the ABC local affiliate and between P&G, Avon, Intel, and IBM on either an insured
or uninsured basis for the 10,000 Female and 10,000 Male viewers attracted to “Wheel of
Fortune,” and the economically efficient trades where the ABC local affiliate is unable to
express and submit to the exchange unique offer prices for the Female and Male viewers
attracted to that program for the two bases (i.e., insured and uninsured) upon which the viewers
can be sold;

[0094]  Figure 53 illustrates an Offer Array which includes a set of hypothetical offers
submitted by the ABC local affiliate for the sale of, on both an insured and uninsured basis,
10,000 Female viewers that the ABC local affiliate expects to be attracted to a single episode of
its “Wheel of Fortuhe” program and where the seller is free to express and submit to the
exchange a unique offer price for the Female viewers attracted to that program,;

[0095] Figure 54 illustrates a Bid Array which includes a set of hypothetical bids, arranged
in desceriding order, submitted by P&G and Avon for the acquisition of, on both an insured and
uninsured basis, the 10,000 Female viewers that the ABC local affiliate expects to be attracted
to a single episode of “Wheel of Fortune” program; _

[0096] Figure 55 depicts the intersection of the Wheel of Fortune offer and bid arrays for
the 10,000 Female viewers that the ABC local affiliate expects to be attracted to a single
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episode of its “Wheel of Fortune™ program and where the ABC local affiliate is free to submit
an unique offer price for the Female and Male viewers attracted to that program;

[0097] Figure 56 illustrates an Offer Array which includes a set of hypothetical offers
submitted by the ABC local affiliate for the sale of, on both an insured and uninsured basis,
10,000 Male viewers that the ABC local affiliate expects to be attracted to a single episode of
its “Wheel of Fortune” program and where the seller is free to express and submit to the
exchangé an unique offer price for the Male viewers attracted to that program,;

[0098] Figure 57 illustrates a Bid Array which includes a set of hypothetical bids, arranged
in descending order, submitted by Intel and IBM for the acquisition of, on both an insured and -
uninsured basis, the 10,000 Male viewers that the ABC local affiliate expects to be attracted to
a singlé episode of the “Wheel of Fortune” program,

[0099] Figure 58 depicts theintersection of the Wheel of Fortune offer and bid arrays for
the 10,000 Male viewers that the ABC local affiliate expects to be attracted to a single episode
of its “Wheel of Fortune” program and where the ABC local affiliate is free to express and
submit to the exchange an unique offer price for the Male viewers attracted to that program;
[0100] Figure 59 presents the economic surpluses generated from hypothetical trades
between the ABC local affiliate and between P&G, Avon, Intel, IBM on either an insured or
uninsured basis for the 10,000 Female and 10,000 Male viewers attracted to “Wheel of
Fortune,” and the economically efficient trades when the ABC local affiliate is free to express
and submit to the exchange unique offer prices for the Female and Male viewers attracted to
that program for the two bases (i.e., insured and uninsured) upon which the viewers can be sold;
[0101] Figures 60-62 illustrate various screens disclosing how sellers interface with the
present system to enter and submit detailed offer information across different demographics and
the four different bases upon which those demographics can be traded while also displaying
important inter-round and other information;

[0102] Figure 63 is an example of a screen interface by which a buyer can submit a bid;
[0103] Figure 64 is a further example of a screen interface by which a buyer can submit a
bid; | |

[0104] Figure 65 is an example of a screen interface by which a buyer can revise its bid;
[0105] Figure 66 is an example of a screen interface by which a seller can submit an offer;
[0106] Figure 67 is a further example of a screen interface by which a seller can submit an

offer;

26



10

15

20

25

30

WO 2007/133770 PCT/US2007/011620

[0107] Figure 68 is an example of a screen interface of a seller’s order book;

[0108] Figure 69 is an example of a screen interface by which a buyer can submit an order
book consisting of demographic bids; ' _

[0109] Figure 70 is an example of a screen interface by which a buyer can submit an order
book consisting of program bids;

[0110] Figure 71 is an example of a screen interface providing market and other
information to sellers;

[0111] Figure 72 is an example of a screen interface providing a seller with individual tradé
information; and

[0112] Figure 73 is an example of a.screen interface providing a buyer with individual trade

information. ,

DETAILED DESCRIPTION OF THE INVENTION
[0113] The invention applies to a system and method that enables the development and

operation of an automated exchange for the trading of audience items that are cﬁrrently traded
primarily through a burdensome and inefficient series of sequential bilateral negotiatim\ls
between buyers and sellers, or their representatives. The current trading method is particularly
inappropriate given the complex preferences participants exhibit for the traded items. The
automated exchange of the present invention, by means of a "smart” electronic double auction
("SEDA"), makes it possible to create entirely new methods by which participants can express
their complex preferences for multiple, heterogeneous, multi-dimensional audience items, and
have such preferences properly evaluated to create an assignment of items from sellers to
buyers that will optimize the gains from trade. By reducing transaction costs, assigning price
and audience access risks to those entities most willing to assume such risks, increasing the
amount and quality of the market information regarding the willingness of participants to trade
items in existing and new configurations, and by processing the complex set of preferences
submitted electronically, the automated exchange represents an entirely new method by which
participants can trade audience items with substantial efficiency advantages over the current
method by which audience items are traded.

(0114] The automated exchange of the invention employs a SEDA, which uses specially
tailored mathematical algorithms to process complex bids and offers submitted electronically to
the exchange by buyers and sellers. An audience item is any form of advertising time and/or

space in any media environment. Examples of audience items include advertising time or
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commercial spots on cable television, broadcast televisioh, direct broadcast satellite television,
and radio programs; and rights to written copy space in mag.azines and newspapers and display
space on billboards. Since advertising ultimately provides access to recipients of the
advertisement, audience items are also referred to herein as access to recipients, i.e., viewers,
listeners, readers, etc., and other terms describing exposure events of a recipient (s), such as
impressions, eyeballs, etc. An audience item may also include advertising time and/or space
provided electronically by an interconnected network of computers (e.g., the Internet) and
access to the recipients, such as viewers and listeners, associated therewith. The automated
exchange of this invention uses a SEDA to determine an efficient assignment of heterogeneous
audience items from competing sellers to competing buyers, and a set of transaction prices for
the assigned items based upon the single and multiple-item bids and offers submitted. The
assignment of items is considered efficient when no other feasible assignment can produce
higher gains for all buyers and sellers given their submitted bids, offers and constraints.

[0115] One particular application of this invention is an automated exchange for the trading
of television advertising time that provide advertisers access to viewers attracted to various
programs. Under such an application, sellers or their agents submit to the automated exchange
"sell orders" that reflect their complex preferences. Each sell order is a single or multiple-item
offer that identifies a block of advertising time, to be assigned to buyers in the form of one or
more advertising spots, on various programs in various geographic areas that the seller has the
right to provide. Buyers (advertisers or their agents) submit to the automated exchange "buy
orders" that reflect their complex preferences. Each buy order is a single or multiple-item bid
that identifies the "type" of viewers (e.g., Males, Ages 18-49) that the buyer wishes to access,
the geographic areas in which they wish to access those viewers and certain bank account
information that permits an authorized third-party to transfer funds from the buyer's bank
account in the event that he is assigned any advertising spots. The SEDA of the automated
exchange can either be an “iterative” or a non-iterative, sealed-bid auction. In contrast to a
non-iterative, sealed-bid version where buyers and sellers have no opportunity to modify a
submitted buy or seller order before trades are completed, in the iterative version of the auction,
buyers and sellers have one or more opportunities to modify a previously submitted buy or sell
order before trades are conducted. In Round #1, sellers "move" first by creating and submitting
sell orders that identify the time interval for which the order holds, and the day, day-part,

program, and geographic location of each block of advertising time they wish to offer for sale.
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Sellers also provide an estimate of the expected number of the various types of viewers that will
be accessed during each block of advertising time. In addition, sellers identify the number of
blocks of advertising time they wish to sell, as well as the length, measured in terms of
continuous seconds, of such blocks. Finally, sellers also identify an "offer price," defined as the
minimum amount of mohey each requires in order to sell a block of continuous seconds of

advertising time. Within a given sell order, the sellers have the opportunity to identify a set of

 offer prices that may differ according to the flexible characteristics (e.g., Insured, Preemptablé)

with which access to the viewers can be provided.

‘ [0116] In Round #2, buyers "move" second by creating and submitting buy orders that

identify the time interval for which their orders hold, the "type" of viewers they wish to access
defined in terms of demographics (e.g., sex, age), the geographic, day and day-part location of
such access, and the set of programs from which access to viewers can be provided. In
addition, buyers indicate the length of the advertising spots (in continuous seconds) they wish
to be assigned. Before buyers submit their buy orders in Round #2, the automated exchange
evaluates the internal consistency of each buy order and whether there are one or more sell
orders that can. fill a buy order. This reduces the probability that a buy order may be rejected
because no seller has offered access to the desired viewers. F inall)", buyers identify a "bid
price," defined as the maximum amount of money each is willing to pay, expressed on a cost
per thousand (CPM) viewers basis, for access to their desired viewers. Within a given buy
order, the buyers have the opportunity to establish one or more bid prices, each of which
corresponds to a unique set of flexible characteristics (e.g., Insured, Preemptable). Each bid
price represents the maximum amount of money the buyer is willing to pay for advertising time
based upon the specified set of flexible characteristics. To encourage buyers to truthfully reveal
their willingness to trade, bid price information is never revealed to sellers.

[0117] Following Rounds #1 and #2, based upon the submitted sell and buy orders of the
first two rounds, a specially tailored mathematical algorithm identifies the set of trades that
optimizes the gains from trade, and a second specially tailored algorithm generates a set of
prices that, as nearly as possible, discriminates perfectly between accepted and rejected bids
and offers. The phrase "optimizes the gains from trade" refers to a process that, constrained by
certain technical factors such as algorithm processing time and the quality of the hardware and
software employed in executing the numerical computations required by the algorithms,

attempts to discover the optimum benefits that can be shared between buyers and sellers as

29



10

15

20

25

30

WO 2007/133770 PCT/US2007/011620

revealed in the bids and offers they have submitted. As discussed below, in a preferred
embodiment for the trading of audience items related to cable television advertising, the
optimization process attempts to maximize the revealed gains from trade shared by buyers and
sellers. Based upon such numerical computations, sellers receive information regarding the
number of blocks of continuous seconds they have tentatively sold, the flexible characteristics
(e.g., Uninsured, Preemptable) under which such blocks have tentatively sold, the tentative
price of each block, as well as the tentative price of a block when tentatively sold under a
different set of flexible characteristics. Similarly, buyeré receive information regarding whether
they have tentatively acquired access to viewers and, if so, the flexible characteristics under
which such access is tentatively acquired, the tentative price of such access, expressed on a cost
per thousand viewers basis, and the tentative prices for access to such viewers under different
sets of flexible characteristics.

[0118] Participants are then permitted to modify their buy and sell orders in one or more
subsequent rounds. In Rounds #3 and #5 buyers are inactive and sellers can only lower their
offer prices, while in Rounds #4 and #6 sellers are inactive and buyers can only raise their bid
prices. No other modifications of the buy and sell orders are permitted. All buy and sell orders
that have not been modified are automatically entered "as is" into the next round.

[0119] Modified buy and sell orders that are entered into the next round repface the
previously submitted buy and sell orders. The calculated total gains from trade can only -
increase in each subsequent round as modified buy and sell orders provide increasingly
beneficial terms for trade. The SEDA of the automated exchange ends after Round #4 if there

are no tentative trades immediately following Round #2; otherwise, it ends after Round #6.

* After each round of modifications a new tentative assignment is computed. When the SEDA

ends, the tentative assignment becomes final and all trades are executed accordingly by the
automated exchange.

[0120] In a specific preferred embodiment discussed below, the automated exchange of the
present invention is employed to facilitate the trading of audience items in the form of access to
television viewers that are attracted to the television programs shown by cable television
networks and carried by cable operators and offered for sale by such networks and operators.
[0121] However, the automated exchange of the present invention may be applied to the
trading of audience items in any media environment that attracts viewers, listeners, or readers.

To this end, the automated exchange of the present invention may be used by participants to
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trade other types of audiences items, including access to broadcast television viewers, and/or
direct broadcast satellite viewers, and/or radio listeners and/or movie theater viewers, and/or
magazine and newspaper readers, and/or billboard viewers; and/or viewers of electronically
displayed files over a computer network (e.g., Internet); by the airing, printing, or displaying of
messages, as provided by or assigned to advertisers, program syndicators, program producers,
broadcast television stations, radio stations, television networks, radio networks, basic cable
networks, pay cable channels, cable operators, direct broadcast satellite providers, movie
theatre owners, magazine and newspaper publishers, billboard owners or the appointed agents
(e.g., advertising agencies, intermediaries) of any one of these users. For simplicity when
referring to audience items hereafter, audience items will be referred to as blocks of advertising
time (or their subdivision into advertising or commercial spots), or access to viewers.

[0122] An "exchange" is simply a set of rules that define: (1) the range of permissible
behavior on the part of participants; (2) the amount and type of information made available to
such participants; (3) a process that uses prices to allocate one or more items among competing
users; (4) a procedure for identifying the prices at which the items trade; and (5) a process for
executing trades. A "double auction" is a process in which buyers submit to an exchange "bids"
to buy one or more items and sellers submit "offers" to sell one or more items. A "transaction"

price--a price that equates or attempts to equate the demand and supply for the good--is |

| determined through a series of "rounds" in which buyers compete for the opportunity to acquire

a given quantity of items, while sellers compete to sell a given quantity of items to buyers. In a
"simple" double auction a trade for a given quantity of items is executed whenever a buyer's bid
is equal to a seller's offer. Because individual trades occur whenever a bid price is equal to an
offer price, such auctions generate non-uniform prices for the traded items. Emi)loying trading
pits, in which bids and offers are announced orally, numerous securities and other markets are
organized as simple, double auctions. For more information on automated exchanges, see U.S.
Patent Nos. 6,405,180, issued to Tilfors et al., and 6,778,968, issued to Gulati, each of which is
incorporated by refefence for all purposes.

[0123]) The automated exchange of the present invention determines, using one or more
mathematical algorithms, the assignment of audience items from buyers to sellers and a set of
transaction prices for the assignments of such audience items. Under the system and method of
the present invention, transaction prices are calculated in a manner that attempts to establish a

uniform price to all buyers that acquire audience items in the same supply unit same block of
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continuous seconds of advertising time) offered for sale. Under the system and method of the
present invention participahts are able to express their "complex preferences" regérding
audience items. In general, a "complex preference" is one in which the participant (i.e., buyer
or seller) places one or more constraints on the manner in which its market order can be filled.
Under the system and method of the present invention, buyers are able to express their complex
and other preferences by submitting multi-item and single-item bids to buy (i.e., buy orders),
while sellers are able to express their complex and other preferences by submitting multi-item
and single-item offers to sell (i.e., sell orders). Multi-item orders éome in two varieties in the
current context. A ."package bid" consists of a market order to buy/sell a complete set of items
or none at all. For example, a buyer is able to create and submit a buy order that indicates that
it wishes to acquire access to a minimlim number of viewers in a given week or none at all.
Similarly, a buyer is able to create and submit a buy order that specifies the minimum number
of advertising spots (sometimes referred to herein as "commercial spots") it wishes to acquire
from a given program across the entire length of the buyer's buy campaign. In addition, a seller
is able to create and submit a sell order that indicates that it wishes to sell advertising time in
Programs A and B as a "package,” or none at all. However, unlike conventional methods by
which advertising time is generally traded, the system and method of the present invention
permits multiple buyers to acquire the packaged commercial spots. If the commercial spots are
assighed to more than one buyer, the sale of the commercial spots is subject to the condition
that either the complete set of bundled spots is sold, or none at all. Permitting more than one
buyer to acquire the bundled commercial spots increases the likelihood that the commercial
spots, and the viewers that are attracted to such spots, are assigned to those buyers that value
such spots the most. The automated exchange of the present invention also permits sellers to
package advertising time across two or more geographic areas.

[0124] The second variety of a multi-item order is a "subset bid." A "subset bid" consists of
a bid to buy "n" number of "m" selected items, where n <m. Under such a bid and under the
present invention, a buyer is able to create a bid that indicates that it wishes to acquire one or
more commercial spots inserted, for exarhple, into "Hardball With Chris Mathews" at a specific
price or one or more commercial spots inserted into "Rivera Live" at a specific price, but not
both. Another form of a subset bid is a "day-part" bid, which consists of a bid to buy access to
a particular "type" (e.g., Female; 18-49) and number of viewers within a particular day-part

within a particular geographic area subject to the restriction that the viewers are drawn from a
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. subset of the programs shown during that time interval within that geographic area. Finally,

under the present invention participants are able to express their willingness to trade audience
itemns under a set of different terms and conditions. These terms and conditions represent a set
of flexible characteristics the final identification of which help define the nature of the traded
audience items. For example, under the system and method of the present invention buyers and
sellers are able to express their willingness to trade access to viewers on an "insured" basis and
on an "uninsured" basis.

[0125] The éccommodation of the above and other complex preferences in a market for the
assignment of audience items requires the use of advanced mathematics to allocate audience
items among buyers and sellers consistent with the set of restrictions imposed by each
participant. Allowing participants to express their willingness to trade audience items with
flexible characteristics converts an already complex assignment problem into a more complex
"characteristic defining" assignment problem.

[0126] The invention recognizes the complexity of the advertising time buying and selling
process. In particular, television advertisers gain access to viewers through the acquisition of
commercial spots. Although programs differ in the number of viewers they attract, all attracted
viewers fall into a set of discrete categories defined by, for example, the sex and age of the
viewer. An advertiser places a higher value on a commercial spot that attracts viewers that are
more likely to purchase its product -- an advertiser's so-called "térget audience" -- than a
commercial spot that attracts the advertiser's non-target audience. An advertiser's preference
for one type of viewer over another means that viewers are "heterogeneous.” Moreover, it
means that a commercial spot is multi-dimensional, where the number of dimensions is equal to
the number of target audiences desired by advertisers. For example, Figure 1 presents three sets
of viewers, broken out by viewer age, attracted to three different cable network television
programs. Each set of viewers corresponds to a different commercial spot dimension. A
necessary condition for the efficient assignment of audience items involves providing buyers
the ability to express their willingness to gain access to a particular type of viewer (i.e., target
audience). Another necessary condition for the efficient assignment of audience items involves
providing sellers the ability to express their willingness to sell their audience items.
Conventional program exhibition technology allows only one advertiser at a time to gain access
to the complete set of heterogeneous viewers, including those viewers that represent its target

audience and those viewers that do not represent its target audience. A simple example can be
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used to illustrate some of the basic features of an automated exchange involving the trading of
access to viewers. Suppose that a local cable system carries three cable networks (i.e., CNBC,
ESPN, and MTV) and, furthermore, that the television programs shown by these c_able
networks during weekdays between 7:30-8:00 PM are expected to attract the viewers, broken
out by age of viewer (or target audience category), shown in Figure 1.

[0127] For purposes of simplicity, assume for the moment that a commercial spot is single-

- dimensioned in that all advertisers have the same target audience (i.e., 18-49 year old viewers).

Finally, suppose that each cable network has the authority to insert 720 seconds of commercial
time into the exhibited program.

[0128] Under the automated exchange of the present invention, cable networks or their
agents submit "offers” to sell into the exchange. For purposes of the example, consider MTV.
Based upon the cost it incurs from exhibiting "The Tom Green Show" as well as its estimate of
the willingness of advertisers to pay for access to its viewers, MTV may submit the offers to
‘sell shown in Figure 2. The length of each horizontal section or "step" corresponds to the
number of continuous seconds, expressed in terms of a block length, the cable network MTV is
willing to sell. The number of steps corresponds to the number of discrete blocks of continuous
seconds MTV wishes to sell. The height of the step represents the minimum financial payment
MTYV requires -- on a $/second basis (or some equivalent measure) -- in exchange for access to
the 24,000 viewers attracted to The Tom Green Show program. Figure 3 depicts the set of
offers submitted by MTV expressed in units of the assumed target audience (i.e., 18-49 year old

viewers) to be accessed.

1 [0129] Under the automated exchange of the present invention, advertisers or their agents

submit "bids" into the exchange. Each bid is based upon the revenue the advertiser expects to
earn from obtaining access to its target viewers, and may also be based on the expected bids of
their competitors. Upon receiving the respective bids, an algorithm within a central computer
would, based upon this simple example, arrange the bids in descending order to form a "bid
array." Figure 4 lists a collection of hypothetical bids expressed in $/second (or some
equivalent meésure) that Intel, Proctor & Gamble, Ford, and Xerox are willing to pay for access
to the 12,000 18-49 year old viewers that are attracted to The Tom Green Show. The
differences in the bids placed result from the fact that advertisers may place different values on
access to the same target audience. The length of each horizontal section or "step” corresponds

to the number of commercial seconds the advertiser wishes to acquire. The height of the
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horizontal section represents the maximum amount the advertiser is willing to pay on a
$/second basis (or some equivalent measure) in exchange for access to the 12,000 18-49 year
old viewers attracted to The Tom Green Show. .

[0130] The price at which demand for access to The Tom Green Show viewers equals
supply is termed the "transaction price." This price is determined by tl_le point of intersection
between the offer and bid arrays. The point of intersection also determines the number of
commercial seconds that are assigned from sellers to buyers at the transaction price. The point
of intersection of the two arrays in the hypothetical example is shown in Figure Sa.

[0131] Given the form of the arrays, there is no unique intersection "point"'but rather an
intersection "interval" ranging from $14/second to $22/second. Consequently, there is no
urﬁque transaction price, but rather a set of transaction prices represented by the ;;oints located
within the interval -- $14/second - $22/second. Under such conditions, the system and method -
of the preferred embodimént of the present invention selects the mid-point of the intersection
interval as the transaction price which, in this case, is $18/second. At this price (or for that
matter any pfice within the $14/second - $22/second interval), 480 seconds of commercial time
are sold for The Tom Green Show. Given this quantity of seconds sold, the buyers are Intel and
Xerox.

[0132] Each of these buyers obtains 240 commercial seconds. The number of commercial
spots sold depends upon the length of the commercial spot each buyer wishes to "run.” In the
above example, the identified transaction price effectively sorts buyers and sellers into two
groups--those that successfully trade (i.e., buy or sell access to a targeted audience for an
acceptable cash payment) and those that do not. The resulting assignments have an important
and very desirable feature; that is, the successful buyers and sellers are those for whom gaining
access to a given target audience generates the greatest revealed gains from trade. Using a
uniform price, $18/second that all buyers pay and all sellers receive regardless of their bids and
offers provides participants the incentive to truthfully reveal the values they place on trading.
As shown in Figure 5a, these gains are measured by the combined size of Area B, which
représents the monetary value of the revealed gains obtained by the buyers of the commercial
spots, and Area S, which represents the revealed gains obtained by the sellers from selling the
commercial spots. Total revealed gains are maximized when buyers that place the highest
value on the offered items and sellers that are able to offer them most cheaply successfully

trade.
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[0133] The example has been simplified to draw attention to some of the important
elements of the present invention. For example, the illustration assumed that all advertisers
have the same target audience and, therefore, it ignores the multi-dimensional aspect of a
commercial spot. However, the multi-dimensional nature of a commercial spot, combined with
the constraint that only a single advertiser can be assigned a particular spot, are important
elements of the assignment problem. The importance of these elements to the assignment
process can be described by modifying the example to include an additional target audience.
[0134] Figure 5b depicts a set of hypothetical bid and offer arrays for blocks of 240 seconds
of access to the 12,000 12-17 year old and the 12,000 18-49 year old viewers simultaneously
attracted to The Tom Green Show. To promote the efficient assignment of commercial spots,
the preferred embodiment of the present invention compares the revealed gains from trade
involving the different target audiences and selects the assignment that generates the largest
economic pie. Based upon the offer and bid arrays contained in Figure 5b, under the sysfem
and method of the present invention, a mathematical algorithm would assign the commercial
spots to Intel based upon its bid for access to 18-49 year old viewers, and to Nike based upon
its bid for access to 12-17 year old viewers. In this case the gains-maximizing uniform price
that both buyers pay and the seller receives, $23/second, would be determined by the fact that
480 seconds can be assigned at prices midway below the lowest rejected offer ($24) and above
the highest rejected bid ($22 by Xerox).

[0135]  Under the system and method of the present invention, the assignment of audience
items to advertisers takes into account the complex preferences of buyers. For example, apart
from day-part location, some advertisers are not overly sensitive to the programs from which
their access to viewers is provided. Under the present invention advertisers can demonstrate
this insensitivity by bidding for access to their target audience on a "day-part" basis. By
bidding on this basis, the buyer is expressing his willingness to have his buy order filled with
viewers attracted by one, or more, out of many programs. In addition to specifying the exact
"type" of viewer he wishes to access, under a day-part bid the buyer would also specify the
minimum and maximum number of commercial spots he wishes to acquire during his buy
campaign, the minimum number of viewers that he wishes to access each week, and the
maximum price that he is willing to pay for access to such viewers.

[0136] In other instances, advertisers are sensitive to the programs from which their access

to viewers is provided. Under the present invention, advertisers can demonstrate this sensitivity
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by bidding for access to their target audience on a "program” basis. By bidding on this basis,
the buyer is expressing his willingness to have his buy order filled with viewers attracted by a
particular program. In addition to specifying the exact "type" of viewer the buyer wishes to
access, such a bid would also specify the maximum number of commercial sp'ots per program
episode that he is willing to acquire, the minimum number of viewers that he wishes to access
each week, and the maximum price the buyer is willing to pay for access to such viewers.
[0137] Based upon the buy and sell ordérs submitted, the system and method of the
preferred embodiment of the present invention identifies the gains-maximizing assignment of
audience items and the prices at which such items trade.

[0138] The previous example can be expanded to include the expression of complex
preferences by buyers in the presence of multiple sellers. Suppose that both MTV and ESPN
place offers to sell access to their viewers. Figure 5c depicts a set of hypothetical bid and offer
arrays for blocks of 240 seconds of access to the 6,000 18-49 year old viewers attracted to
ESPN's College Basketball program and the 3,000 12-17 year old viewers simultaneously
attracted to that same program, while Figure 5b continues to show us the bid and offer arrays
for MTV's The Tom Green Show.

[0139] Of particular interest is Intel's buy order. In contrast to the other buy orders, Intel's
buy order can be thought to represent a day-part bid. The day-part nature of Intel's bid is
demonstrated by its appearance on the bid arrays demanding access to 18-49 year old viewers
of both programs, and a common price (cost per thousand (CPM) viewers per second of access)
submitted for both bids. Notice Intel is willing to pay $30 per second for access to the 12,000
viewers attracted to The Tom Green Show, or $15 per second for access to half as many (6,000)
of the same type of viewers attracted to College Basketball. These bids are both equivalent to
$2.50 per thousand viewers per second. Under the preferred embodiment of the system and
method of the present invention, a mathematical algorithm evaluates the gains from trade for
every feasible assignment of commercial spots from sellers to buyers and selects the assignment
that maximizes the revealed gains from trade. Given all the orders to buy and sell, 240 second
time blocks are sold to Intel and Nike on The Tom Green Show for $23/second, and to Dell,
Nike and McDonald's on College Basketball for $20.50/second. Notice that Intel's common bid
of $2.50 per thousand viewers per second was enough to win one spot on The Tom Green

show, but not on College Basketball.
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[0140] The above example is simplified in that it also ignores several other important
features of the conventional commercial spot buying and sellihg process. For example, in
addition to cable networks, cable operators also have the ability to offer commercial spots for
sale. Thus, the system and method of the present invention provides both cable networks and
cable operators with the opportunity to offer commercial spots for sale. In addition,
participants often desire to trade commercial spots in a particular geographic area (e.g.,
"national” versus "local") during a particular period of time. Under the system and method of
the present invention, both buyers and sellers can select the exact geographic areas, herein
defined as Designated Marketing Areas ("DMA's), in which to buy and sell audience items. In
addition, under the system and method of the present invention, buyers have the opportunity to
specify the campaign period, in weeks, over which their buy order applies. Under the system
and method of the present invention, a buyer is able to express the minimum and maximum
number of commercial spots it desires to acquire during the campaign period and the maximum
number of commercial spots it wishes to acquire within a given program episode within a given
cable television system.

[0141] The system and method of the present invention is designed to accommodate other
attributes of the audience item market not fully presented by the above simplified examples nor
efficiently managed and effectively processed by the conventional method. Under the system
and method of the present invention, participants have the opportunity to submit different bids
and offers for each different set of flexible characteristics under which they would trade an
audience item. For example, the buyers and sellers of cable television commercial spots may
wish to specify various prices under which access to a prespecified number of viewers is
insured or not insured by the seller. They may also wish to specify various prices under which
the seller retains the right to take back and resell a spot (preemptable) or sells a firm right
(nonpreemptable) to the buyer to show his advertisement at the specified time. These
participants would then have four conditions to price: Preemptable/Insured;
Preemptable/Uninsured; Non-Preemptable/Insured; and Non-Preemptable/Uninsured. These
and other terms and conditions, illustrated in Figure 9, identify the "flexible characteristics" of
an audience item. Under the system and method of the present invention, one or more
mathematical algorithms simultaneously identify the assignment of audience items from buyers
to sellers and the flexible characteristics of each assigned item that maximize the gains from

trades enjoyed by both buyers and sellers.
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[0142] Because the characteristics of items are established at the time of assignment, the
present system and method, using mathematical algorithms, solves a "characteristic-defining"
assignment problem. _

[0143] The above examples are also simplified in other ways. For instance, the examples
assume that the number of seconds of advertising time offered by the seller is equal to the

number of seconds demanded by each of the buyers. This assumption will rarely, if ever, hold

in practice. Under the preferred embodiment of the present invention, the process of assigning

blocks of commercial time from sellers to buyers involves identifying the length of commercial
spots desired by buyers such that the revealed gains from trade obtained by both buyers and
sellers are maximized. To identify such an assignment, the present invention evaluates every -
possible way in which a continuous block of seconds offered by a seller can bé partitioned into
spots of particular lengths that buyers wish to acquire. The new trading institution created by
the system and method of the present invention also provides participants the opportunity to
trade an audience item under entirely new terms and conditions. For example, the present
invention provides a seller the opjportunity to assign to a buyer the right to "re-trade” an
audience item. Under the system and method of the present invention, buyers have the
opportunity to express the premium they are willing to pay, over the price of a non-tradeable
audience item, to acquire the item on a tradeable basis. Likewise, sellers have the opportunity
to express the premium they must receive, over the price of a non-tradeable audience item, to
sell the audience item on a tradeable basis. Furthermore, some buyers may have a strong
preference to have their advertisements placed early in a given television program. |
Commercial spots located early in a program are termed "adjacencies”. Under the system and
method of the present invention, advertisers have the opportunity to express the premium they
are willing to pay, over the price of a non-adjacency, to acquire a commercial spot on an
adjacency basis.

[0144] The new trading institution created by the system and method of the present
invention recognizes the possibility that the complex preferences of buyers and sellers may
reduce "market liquidity." In this instance, the term "market liquidity” refers to the extent to
which buyers and sellers can quickly conduct a trade and do so in a manner that does not
adversely affect the price at which the transaction takes place. In the current context, market
liquidity would be reduced if a buy order was rejected simply because it cannot be "filled,"

independent of price, by one or more existing sell orders. To reduce this possibility, the system
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and method of the present invention evaluates the internal consistency of each buy order and
whether there are one or more sell orders that can fill each buy order. If a buy order cannot be
filled, the system and method of the present invention instructs the buyer on how to change the
buy order so that it can be filled. Market liquidity concerns are further reduced by the
opportunity for participants to express their willingness to acquire audience items under
different flexible characteristics. The system and method of the present invention makes it easy
for pdrticipants to take advantage of this opportunity. The order creation process involves
providing a buyer a list of each different set of flexible characteristics.

[0145] Advances in technology will scon make it possible for sellers to show, within a
given program, different advertisements to different viewers. Under these conditions, the basic
audience item to be assigned ‘is no longer the access to a group of individuals who cannot be |
subdivided, but the access to every individual who is now able to receive a different buyer
message. After delivering this technology, the seller would be provided the ability to establish
a unique offer price for each target audience category, just as the buyers are able to bid on that
basis. The automated exchange of the present invention and the éssociated algorithms is easily
adapted to incorporate such advances in technology.

[0146] Because it is less sensitive to problems associated with asymmetric information, the
present invention identifies a set of trades among buyers (i.e., ad agencies) and sellers (i.e.,
cable networks/cable operators) that generates more gains from trade than the gains from trade
generated through the existing conventional bilateral bargaining institution. As discussed
previously, analyzing the results from a series of laboratory experiments described in a report
entitled “eBay Versus an NYSE-like Market: The Effect of Changing the Media Buying and
Selling Process on Market Participants,” the present inventor found that the present invention
represents a vast improvement over the current process by which traditional (i.e., non-Internet)
media are bought and sold as measured by the amount of gains from trade participants are able
to capture. Moreover, the present invention creates a centralized exchange in which market
participant orders reflect not only their willingness to either buy orsell a given item, but also
their willingness to buy or sell substitutable items. By generating additional information on
willingness to trade, the centralized, two-sided nature of the exchange makes it more likely,
compared with the existing institutions, that access to viewers sold by sellers will be assigned to
those buyers and sellers such that the total gains of trade, as revealed by their bids and offers,

will be maximized.
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[0147] Finally, the present invention's use of advanced mathematics, combined with the
necessary information elicited from prospective buyers and sellers, allows partiéipants to
conduct complex trades that are unthinkable using existing trading methods.

[0148] Unlike conventional trading mechanisms, the present invention can, with the use of
sophisticated mathematical algorithms, handle the complex preferences exhibited by buyers and
sellers. The handling of such preferences will increase the gains from trade associated with
obtaining and providing access to television viewers. For example, under the present invention,
buyers are able to place orders to access millions of viewers within a given day and day-part
and across a large group of selected geographic areas without the restriction that access to those
viewers can only be provided by a single cable television network exhibiting a particular

program in the particular package of geographic areas in which the cable network is carried --

_ so called "national advertising." Cable operators will benefit from the increased demand for

their local advertising spots. A portion of this benefit will likely accrue to the cable networks in
that they could, in theory, extract higher fees from the cable operator for carrying programs.
[0149] Compared to existing trading methods, the tentative prices calculated by the
specialized mathematical algorithms of the present invention will provide more transparent and
better price signals enabling advertisers to more reliably estimate the cost of a given "buy"
campaign and cable networks to more reliably determine the best time to sell their commercial
spots. In addition, the transaction costs of tirhe and commissions associated with trading access
to viewers will be significantly lower under the present invention than under the existing
trading methods. The lower transaction costs can be expected to yield important indirect
benefits, including providing buyers a greater opportunity to re-trade their assigned spots in
response to changes in the value of such spots. Such trades will give rise to a secondary market
for access to viewers and, in so doing, lower the price risk to which both cable networks and
advertisers are currently subject. The system and method of the present invention solves a
characteristic defining assignment problem in that it establishes the identity of the set of
flexible characteristics (e.g., Insured/Non-Preemptable) associated with every item assigned. In
addition, the new trading institution created by the system and method of the present invention
enables market forces to determine, subject to restrictions imposed by the cable networks, the
"best” way in which a block of continuous seconds offered for sale should be partitioned.

Finally, the new trading institution created by the system and method of the present invention
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enables market forces to determine, subject to restrictions imposed by the cable networks, the
order in which a buyer's commercial appears within a block of continuous seconds.

[0150] Figure 6 is a diagrammatic representation of the innovative automated exchange
generally designated by the number 10. The automated exchange 10 includes a central trade

exchange 11 that includes a trading system 12 combined with data communication means, such

- as modems 14 and 16 connected to remote terminals 17 and 18 through common

communications paths 20 and 21, respectively. Central trade exchange 11 also includes a
settlement system 30, a compliance system 44 and a surveillance system 51. Thus, central trade
exchange 11 functions as a remote data processing system, including hardware and software, to
which terminals 17 and 18 are connected. Trading system 12 preferably includes a host or
central computer including, for example, é processor and data storage. Trading system 12 also
includes software, including suitable database application software, including algorithms
discussed hereinbelow, residing in a computer readable storage medium in the form of encoded
executable instructions for operating the automated exchange, including the SEDA, of the
present invention. Trading system 12 can be built using a wide variety of operating systems,
including Sun Solaris, IBM AIX, Linux, and Microsoft. The mathematical algorithms that are
included in trading system 12 that solve the identified optimization problems can be
implemented using a wide variety of optimization software, including Sunset XA and CPLEX.
Trading System 12 can be located on a wide variety of servers, including Sun Java Server,
Apache, and Webserver using HTML, DHTML, Javascript, Ruby, Python, Java, C, C++, Perl,
and other software de.velopment languages. Trading system 12 can be built using a wide
variety of database software, including Oracle, IBM, and MySQL.

[0151] Remote terminals 17 and 18 contain data communication means such as modems 22
and 23 that serve to transmit and receive information through communications paths 20 and 21.
Communications paths 20 and 21 may include any data communications network capable of
effectively transmitting the data, such as a worldwide interconnected network of computers
(i.e., the Internet), the Public Switched Telephone Network (PSTN), or any other suitable data
communication pathway. Also, the information/data may be transmitted using a variety of data
communication paths such as phone lines, wireless transmissions and/or digital data lines.
Users of remote terminals 17 and 18 send bids to buy and offers to sell to the central processor

of the trading system 12.
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[0152] Given a suitably designed central processor, any number of remote terminals 17 and

18 may be used, but for simplicity and eadse of presentation, only two such terminals 17 and 18

~ are shown in Figure 6.

[0153] Users of terminals 17 and 18 will be assigned a participant identification number by
the central trade exchange 11. The identification number must be entered into the system by
the remote terminals 17 and 18 before trading system 12 will accept information from it. If the
identification number is correct, the trading system 12 stores subsequent information sent to it
by the participant. The trading system 12 also stores audience demographic data, evaluates the
feasibility of bids, identifies, based upon a set of algorithms, the efficient assignment of
audience items from sellers to buyers and determines the prices at which such items trade. It
also notifies participants whether their bids and offers have been accepted, notifies successful
participants of the characteristics of the items they trade, maintains detailed trade history,

provides necessary trade data for settlement and compliance, and provides real-time

“surveillance to monitor software and bidding irregularities.

[0154] Settlement system 30, which may or may not be located in the same geographic
location as trading system 12, receives data from trading system 12 via connection 31, and
transfers funds between financial accounts created by the trading participants prior to the start
of the market. Assuming it is present at the same geographic‘location as trading system 12, the
settlement system 30 delivers information on line 42 to modems 14 and 16 and, thereafter, via
lines 20 and 21, to remote terminals 17 and 18, respectively. In like manner, compliance
system 44 receives data from trading system 12 via connection 43 and checks data to determine
if it meets predetermined bidding limits or requirements established for each participant.
Surveillance system 51 is connected to the central processor of trading system 12 by connection
33 to enable exchange officers to review all information relating to the operation of the
exchange. Surveillance system 51 provides real time surveillance to detect software and
trading irregularities. .

[0155] The flowchart represented in Figure 7 depicts the series of steps in accordance with
a specific embodiment of the SEDA of the present invention. It includes a registration process
60, an escrow funds submission process 61, sell order creation and submission process 62, sell
order revision processes 62a, and 62b, order processing processes 63, 63a, and 63b, buy order
creation and submission process 64, buy order revision processes 64a, and 64b, decision

process 65 that determines bid feasibility given the orders to sell submitted into the exchange,
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order processing processes 66, 66a, and 66b, decision process 67 that determines whether the
SEDA market remains open, and a trade settlement process 68. Under registration process 60, |
each registrant obtains a participant identification number from the registrar, which may or may
not be the entity that operates the SEDA. Each seller creates a customized "seller profile" that
identifies the geographic and program location of the viewers to which they have thé authority
to provide access. This customized profile enables each seller to eliminate irrelevant
geographic and program locations when making choices in the process of creating a market sell
order. Each buyer has the ability to identify, prior to the opening of the SEDA of the automated
exchange, the set of geographic areas in which it wishes to acquire access to viewers. This
customized "buyer profile" allows buyers to eliminate unnecessary geographic data elements. -
To reduce the risk that buyers will fail to pay for assigned audience items, in the escrow funds
process 61, each registered buyer is required to either deposit money into a pre-specified
escrow account or have one of its banks submit a letter of reference verifying the advertiser's
ability to spend a specified amount of money. The SEDA opens following the registration and
escrow funds processes.

[0156} Under the sell order creation and submission process 62 (Round #1), sellers,
including but not limited to, program syndicators, cable operators, cable networks, and
broadcast television stations or their representatives create and submit offers to sell commercial
time. |

[0157] Under the sell order creation and submission process 62 sellers can express their
complex preferences. For example, under the sell order creation and submission process 62
sellers can express their desire to condition the sale of one block of continuous seconds of
commercial time available within a particular television program on the sale of another block of
continuous seconds of commercial time available within a different television program. The
seller enters the desired sell order information into various data fields of one or more
electronically displayable file. The order information is transmitted from a remote terminal 17,
18 (Figure 6) to central trade exchange 11. Under the order processing process 63, algorithms
determine, for a given DMA, the maximum number of commercial spots, assuming the
minimum spot length, offered for sale, the maximum number of viewers of each given
demographic type to which access is offered in each spot for sale, and the maximum number of
weeks such spots and corresponding access to viewers are offered for sale. Under the buy order

creation and submission process 64 (Round #2), buyers, including but not limited to, advertisers
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or their representatives, guided by the information genefated from the calculations made under
order processing process 63, create and submit bids to buy commercial spots. Under the buy
order creation and submission process 64, buyers can express the complex preferences under
which their buy orders must be filled to accept a trade.

[0158] The buyer likewise enters the desired sell order information into various data fields
of one or more electronically displayable files and transmit the information to central trade
exchange 11 (Figure 6).

[0159] Under decision process 65, the system and method of the present invention, using a
set of algorithms, determines whether each buyer's bid to buy is feasible given the offers to sell
submitted into the SEDA and the constraints of each buyer's bid. Under this bid feasibility
assessment, a set of algorithms determines, for example, the maximum number of viewers a
buyer can acquire access to per week and notifies the buyer if he demands access to a minimum
level of viewers which exceeds this maximum value. This evaluation also determines, for
example, whether the constraints of a bid are internally consistent. For example, the system
notifies the buyer if his request regarding the minimum number of spots per program schedule
is inconsistent with his own request regarding the maximum number of spots per episode.
Under the order processing process 66, algorithms identify the tentative efficient assignment of
spots from sellers to buyers, the characteristics (e.g., Insured, Non-Preemptable) that apply to
each spot assigned, the prices at which access to each type of viewer tentatively trades, and the
amount of money each seller (buyer) would receive (owe) if thé SEDA closed at that point.
After receiving this information, sellers have the opportunity to lower their offer prices under
order submission process 62a (Round #3). _

[0160] Under the order processing process 63a, computer algorithms identify the tentative
efficient assignment of spots from sellers to buyers, the characteristics (e.g., Insured, Non-
Preemptable) that apply to each spot assigned, the prices at which access to each type of viewer
tentatively trades, and the amount of money each seller (buyer) would receive (owe) if the
SEDA closed at that point. After receiving this information, buyers have the opportunity to
raise their bids under order submission process 64a (Round #4). Under the order processing
process 66a, algorithms identify the tentative efficient assignment of spots from sellers to
buyers, the characteristics (e.g., insured, non-preemptable) that apply to each spot assigned, the
prices at which access to each type of viewer tentatively trades, and the amount of money each

seller (buyer) would receive (owe) if the SEDA closed at that point.

45



10

15

20

25

30

WO 2007/133770 PCT/US2007/011620

[0161] Under decision process 67,.in the preferred embodiment, the system applies a
closing rule whereby if there are no tentative trades between a buyer and a seller following
order processing process 66, the SEDA closes following order processing process 66a,
otherwise the SEDA closes after order processing process 66b. The SEDA can be referred to as
closed when, under the rules of the SEDA, buyers and sellers no longer have the opportunity to
revise and resubmit the price terms of their market orders for consideration by the SEDA.
[0162] To encourage realistic initial bids and offers, the preferred embodiment of the
present invention utilizes an "activity rule” in the SEDA that states that sellers can lower their
offer prices in order submission process 62b (Round #5) only on those market orders that were
tentatively accepted following order processing process 66. Similarly, under the present
invention, buyers can raise their bid prices in order submission process 64b (Round #6) only on
those market orders that were tentatively accepted following order processing process 66.
[0163] Thus, this activity rule provides each seller and buyer who owned those tentatively
successful "66" orders one final opportunity to lower the price terms of only those tentatively
successful "66" sell orders in order submission process 62b (Round #5) and raise the price
terms of only those tentatively successful "66" buy orders in order submission process 64b
(Round #6), respectively. T here are many other such "activity rules" that may be used instead
of, or in addition to, the above rule that are consistent with the objective of promoting the
efficient assignment of access to television viewers from sellers to buyers. Through public
announcement to potential participants prior to any SEDA, the rules of the SEDA may be
modified to change or add an "activity rule".

[0164] Under the order processing process 66b, computer algorithms identify the efficient
assignment of spots from sellers to buyers, the characteristics (e.g., insured, non-preemptable)
that apply to each spot assigned, the prices at which access to each type of viewer trades, and
the amount of money each seller (buyer) would receive (owe). The SEDA then closes
following order processing process 66b. Through public announcement to potential
participants prior to any SEDA, the rules of the SEDA may be modified to change the number
of rounds before closing and the eligibility of various participants to participate in each round.
[0165] Under the settlement trade process 68, the SEDA computes the final transaction
prices that sellers receive for each particular commercial spot they will provide to a buyer and
buyers pay for each particular commercial spot received from a seller. The automated

exchange then delivers trade confirmation receipts to the respective traders. Trade settlement
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process 68 also includes the transference of funds from accounts established by the buyers into
accounts established by the sellers. |

[0166] The system and method of the present invention involves the use of an iterative
auction wherein both buyers and sellers have multiple opportunities to adjust their buy and sell
orders. Under this approach the auction closes only after a given number of opportunities have
presented themselves. An iterative auction is ideal for use in situations in which, for instance,
the number of buyers and sellers, relative to the number of items up for sale, is low and where
buyers and sellers do not demand immediate execution of their orders. However, there may be
instances in which buyers and sellers demand immediate order execution. The flowcharts
represented in Figure 8 depict a sequence of steps in another embodiment of the automated
exchange, the non-iterative automated exchange that permits participants only a single
opportunity to submit buy and sell orders before the auction closes and final trades occur. The
non-iterative automated exchange includes a registration process 60, an escrow funds
submission process 61, a sell order creation and submission process 62, an order processing
process 63, a buy order creation and submission process 64, decision process 65 that determines
bid feasibility given the orders to sell submitted into the exchange and the characteristics of the
buyer's bid to buy, an order processing process 66, and a trade settlement process 68.

[0167] Figure 9 depicts the numerous flexible characteristics under which access to viewers
can be assigned to buyers by the system and method of the present invention. Under the system
and method of the present invention, buyers have the opportunity to express their willingness to
acquire access to their desired viewers on each of the listed flexible characteristic bases. In
addition to the characteristics preemptable/non-preemptable, insured/uninsured, and
tradeable/non-tradeable, the system and method of the present invention defines an "adjacency"
characteristic that provides buyers/sellers the opportunity to express their willingness to
pay/receive a premium to obtain/provide access to viewers in the first block of commercial time
offered in a particular program.

[0168] Adpvertisers often are not particularly sensitive to the programs in which their
advertisements air. Under the system and method of the present invention, advertisers that bid
on this basis are said to be bidding on a "day-part" basis. However, some advertisers are
sensitive to the programs in which their advertisements air. Under the system and method of
the present.invention, advertisers that bid on this basis are said to be bidding on a "program"

basis. In what follows, commercial spots are defined as "insured" if the seller guarantees that
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the buyer will obtain a minimum number of viewers of a particular demographic type;
otherwise commercial spots are considered "uninsured." Commercial spots are defined as
"preemptable” if the seller may take back the spot from a buyer prior to airtime; otherwise spots
are "non-preemptable." Finally, commercial spots are defined as "tradeable" if the buyer may
resell the spot prior to airtime; otherwise spots are "non-tradeable." The creation of "tradeable
spots" promotes the efficient assignment of commercial spots. Buyers typically purchase spots

weeks, and sometimes months, before the actual airtime. During the intervening period, the

value buyers place on the assigned spots may decline. This decline may be such that the

current owner is not the most highly valued user of the commercial spot.
[0169]) Consistent with the efficient assignment of spots, the current spot owner should sell

the spot to the entity that values it most.

| [0170] = In Figure 9, node 300 refers to The Tom Green Show spots that are bid for on a day-

part, insured, preemptable, non-tradeable, adjacent basis. Node 301 refers to the spots that are
bid for on a day-part, insured, preemptable, non-tradeable, non-adjacent basis. Node 302 refers
to the spots that are bid for on a day-part, insured, non-preemptable, tradeable, adjacent basis.
Node 303 refers to the spots that are bid for on a day-part, insured, non-preemptable, tradeable,
non-adjacent basis. Node 304 refers to the spots that are bid for on a day-part, insured, non-
preemptable, non-tradeable, adjacent basis. Node 305 refers to the spots that are bid for on a
day-part, insured, non-preemptable, non-tradeable, non-adjacent basis. Node 306 refers to the
spots that are bid for on a day-pért, uninsured, preemptable, non-tradeable, adjacent baéis.
Node 307 refers to the spots that are bid for on a day-part, uninsured, preemptable, non-
tradeable, non-adjacent basis. Node 308 refers to the spots that are bid for on a day-part,
uninsured, non-preemptable, tradeable, adjacent basis. Node 309 refers to the spots that are bid
for on a day-part, uninsured, non-preemptable, tradeable, non-adjacent basis. Node 310 refers
to the spots that are bid for on a day-part, uninsured, non-preemptable, non-tradeable, adjacent
basis. Node 311 refers to the spots that are bid for on a day-part, uninsured, non-preemptable,
non-tradeable, non-adjacent basis. Node 312 refers to The Tom Green Show spots that are bid
for on a program, insured, preemptable, non-tradeable, adjacent basis. Node 313 refers to the
spots that are bid for on a program, insured, preemptable, non-tradeable, non-adjacent basis.
Node 314 refers to the spots that are bid for on a program, insured, non-preemptable, tradeable,
adjacent basis. Node 315 refers to the spots that are bid for on a program, insured, non-

preemptable, non-tradeable, adjacent basis.
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[0171] Node 316 refers to the spots that are bid for on a program, insured, non-preemptable,
non-tradeable, adjacent basis. Node 317 refers to the spots that are bid for oh a program,
insured, non-preemptable, non-tradeable, non-adjacent basis. Node 318 refers to the spots that
are bid for on a program, uninsured, preemptable, non-tradeable, adjacent basis. Node 319
refers to the spots that are bid for on a program, uninsured, preemptable, non-tradeable, non-
adjacent basis. Node 320 refers to the spots that are bid for on a program, uninsured, non-
preemptable, tradeable, adjacent basis. Node 321 refers to the spots that are bid for on a
progrém, uninsured, non-preemptable, tradeable, non-adjacent basis. Node 322 refers to the
spots that are bid for on a program, uninsured, non-preemptable, non-tradeable, adjacent basis.
Node 323 refers to the spots that are bid for on a program, uninsured, non-preemptable, non-
tradeable, non-adjacent basis. Of course, in another embodiment, any combination of flexible
characteristics could be provided for selection by the buyer. Thus the system and method of the
present invention permits numerous types of trades to be considered from multiple buyers and
sellers in an automated fashion while determining the set of trades that optimize gains from
trade.

[0172] Advertisers or their representatives ("buyers") and cable operators/cable networks or
their representatives ("sellers") employ software to transmit bid and offer information to the
automated exchange 10 (Figure 6). Figure 10 depicts the information sellers transmit to the
automated exchange 10. This information is referred to generally as offer information 80.
[0173] Offer information 80 includes time interval information 81, which identifies the
period of time over which blocks of commercial time are offered for sale on each airing of a
particular program. Offer information 80 also includes program information 82, which
specifies the name of the program and its scheduled airtime and day-part location, and bundling

information 82a, which identifies whether this offer is part of a set of programs that are being

- bundled together for sale. Offer information 80 also includes geographic location information

83, which identifies the specific DMA' of the offered spots, and viewer information 84, which
specifies the total number of viewers, broken out by age and sex, expected to be attracted to the
offered program. Viewer information 84 can either be downloaded by the seller into the trading
system 12 (Figure 6) or may already reside within such a system. Offer information 80 also
includes continuous second information 85 that specifies both the length of the block of
continuous seconds and the number of such blocks that are offered for sale. Offer information

80 also includes offer price information 86 in which the seller specifies, for each of the different
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characteristic defining ways to sell blocks of time (e.g., uninsured, preemptable, non-tradeable),
the minimum payment it demands per block of time to provide access to viewers attracted to
the program.

[0174] Advertisers have different preferences regarding the gedgraphic location of viewers
and the programs that attract them. Figure 11 depicts the different ways in which buyers can
bid for access to viewers under the present invention. This information is referred to generall)"
as bid information 87. For example, as discussed above, it is possible under the preéent

invention to permit buyers to bid for access to viewers on a "program" basis, in which they

~ specify the exact program that must attract the viewers they will access. On the other hand,

some advertisers are not particularly sensitive, apart from the day-part of the commercial spots
they are assigned, to the programs that attract the viewers they access. By bidding on a "day-
part" or "multi-program" basis, advertisers can demonstrate their willingness to accept access to
viewers attracted to a given program that they select or the complete set of programs within a
given day-part. _

[0175] Finally, under the present invention buyers can specify the exact geographic location
to which either their program or day-part bid applies by identifying whether they wish to obtain
access to viewers across the entire set of DMA's or a subset of the DMA's within which a
particular program is carried by cable operators. This information is referred to generally as bid
information 87. For example, as discussed above, it is possible under the system and method of
the present invention to permit buyers to determine the exact program in which their
advertisements must air. In addition, it is possible under the system and method of the present
invention to permit buyers to determine the set of programs in which their advertisements can
air. In the former case, the bidder is said to be bidding on a "program" basis, while in the latter
case, the bidder is said to be bidding on a "day-part" or "multi-program" basis. In addition,
under the present invention, buyers can specify the exact geographic location to which their
program or day-part bids apply. In Figure 11, Node 87a refers to a bid in which a buyer wishes
to acquire access to viewers drawn from a particular program (i.e., "program-specific viewers")
across all the DMA's in which that particular program is carried by cable operators. This bid
may be call a "national program” bid. In this instance, the buyer specifies a single bid price for
the package of DMA's in which it wishes to acquire access to its program-specific viewers.
[0176] Node 87b refers to a bid in which a buyer wishes to acquire access to viewers drawn

from a particular program across a subset of all the DMA's in which that particular program is -
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carried by cable operators. The bid may be called a "local program" bid. In this instance, the
buyer can either specify a single bid price across the package of DMA's in which it wishes to
acquire access to its program-specific viewers, or can specify a separate bid price for each
DMA in which it wishes to acquire access to its program-specific viewers.

[0177] Node 88a refers to a bid in which a buyer is willing to acquire access to viewers
drawn from one or more particular programs (i.e., "non-program-specific viewers") across all

the DMA's in which such programs are carried by cable operators. This bid may be called a

“"multi-DMA, day-part" bid. In this instance, the buyer specifies a single bid price for the

package of two or more DMA's in which it wishes to acquire access to its non-program-specific
viewers. Node 88b refers to a bid in which a buyer is willing to acquire access to viewers
drawn from one or more particular programs within a given DMA in which such programs are
carried by the local cable operators. This bid may be called a "single DMA, day-part" bid. In
this instance, the buyer specifies a single bid price for each DMA.

[0178] For what follows it will be necessary to define the term "impression". An
impression is an event that corresponds to one targeted viewer being exposed to one
commercial spot.

[0179] Therefore, for a buyer of advertising time, two impressions may either comprise two
targeted viewers seeing his commercial one time each, or one targeted viewer seeing his
commercial in two different spots.

[0180] Figure 12 depicts the type of information that buyers who wish to submit "program"
bids transmit to the automated exchange 10. The submitted information is referred to generally
as bid information 89. Bid information 89 includes the time interval of the advertising
campaign 90, which identifies the period of time in weeks over which the buyer wishes to buy
access to viewers; program specific information 91, which specifies the name of the program as
well as its time and day-part loéation; geographic location information 92, which identifies the
specific DMA's of the desired access; target audience information 93, which identifies the
buyer's target audience by sex and age; spot and length information 94, which specifies. the total
number of spots the buyer wishes to acquire and the length (expressed in seconds) of those
spots; buy type information 95, which permits the buyer to express whether it wishes to create a
"local" or "national” bid; fulfiliment discount information 96, which specifies the monetary
discount the buyer demands for each commercial tape copy the buyer must distribute;

impressions/week information 97, which identifies both the minimum and maximum number of
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impressions the buyer requires per week through the length of its advertising campaign; spots
per episode per cable system information 98, which identifies the maximum number of spots
per episode per cable system the buyer is willing to accept; and finally, bid price information
99, which specifies, for each of the different characteristic ways to acquire impressions through
buying spots (e.g., uninsured, preemptable, non-tradeable), the maximum amount the buyer is
willing to pay per thousand impressions of the specified target type that are attracted to the
identified program.

[0181] Advertisers can demonstrate their willingness to accept access to viewers attracted
to a broad variety of programs by bidding for their desired viewers on a "day-part" basis.
[0182] Figure 13 depicts the type of information that buyers who wish to submit day-part
bids transmit to the automated exchange 10. The submitted information is referred to as bid
information 100.

[0183] Bid information 100 includes the time interval of the advertising campaign 101,
which identifies the period of time in weeks over which the buyer wishes to access viewers;
program specific information 102, which specifies the time and day-part location of programs
eligible to provide access; geographic location information 103, which identifies the specific
DMA's of the desired access; target audience information 104, which identifies the buyer's
target audience by sex and age; excluded program information 105, which allows the buyer to
specify the programs not eligible to provide access to viewers; spot length information 106,
which specifies the desired commercial spot length (expressed in seconds); bid type
information 107, which identifies whether the buyer wishes to create a multi-DMA or single-
DMA bid; spots per program schedule 108, which identifies the minimum and maximum
number of commercial spots the buyer wishes to acquire from a given program during the
length of the program's schedule; spots per episode per cable system 109, which identifies the’
maximum number of spots the buyer is willing to accept in a given episode per cable system;
impressions per week 110, which identifies the minimum and maximum number of impressions
the buyer requires per week through the length of its advertising campaign; and finally, bid
price information 111, which specifies, for each of the different characteristic defining wayé to
acquire impressions through buying spots uninsured, preemptable, non-tradeable), the
maximum amount the buyer is willing to pay per thousand impressions of the specified target
type that are attracted to any eligible program. The invention consists of an iterative, sealed-bid

double auction. Under a sealed-bid auction, only the participant that submits the order knows
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the order's components. The auction is iterative in that participants have one or more
opportunities in which to revise an initially submitted order to buy or sell access to television
viewers. In between each round, sellers and buyers receive information regarding the status of
their bids and offers. |

[0184] Figure 14 presents the inter-round information received by the seller. Seller inter-
round information 112 includes the program name 113, inventory per episode 114, offer price
per block 115, calculated tentative price per block per week 116, total revenue 117, blocks sold
per week 118. |

[0185] Figure 15 presents the inter-round information received by the buyer, assuming the
buyer bids on a day-part basis. Buyer inter-round information 120 includes the DMA location
121, target audience 122, day and day-part location 123, impressions per week (min) (max)
124, bid price 125, tentative price 126, trade cost 127, and impressions purchased per week
128. If the bid has been accepted, trade cost 127 will also show what the total cost would be if
the buyer paid his bid, as opposed to his transaction price.

[0186] Figure 16 presents the inter-round information received by the buyer, assuming the

buyer bids by program. Buyer inter-round information 130 includes DMA location 131,

- program name 132, day and day-part location of program 133, impressions per week (min)

(max) 134, bid price 135, tentative price 136, trade cost 137, and impressions purchased per
week 138. If the bid has been accepted, trade cost 137 will also show what the total cost would
be if the buyer paid his bid, as opposed tb his transaction price.

[0187] The problem of identifying a set of trades that, as in the preferred embodiment
described herein, maximizes the revealed gains from trade based upon the bids and offers
placed in the market is herein referred to as the "assignment problem." Solving the assignment

problem at each round involves solving the following integer programming problem:

Maximize:
(l) V =ZmZtZcbmte -9mte Gains From Exchange
2)dm=0ordm € [oy,1] V m Acceptance Level Constraints;
) 1Qmt!! lamtl IQmtT! Assignment Limit Constraints;
) Zmim 9mtc =0 V(t, ¢) Sold-Bought Balance Constraints;
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(5) Ztfmt 9mtc Fm=dym V m Equivalence Cc-mstraints;
(6) Zme Lij ntldm] kij " Logical Constraints;
(N amt= Xcdmtc, and gmtc € I V (m,t,c)‘ Feasibility Cdnstfaints;
where:
5 V is the revealed sum of buyer and seller surplus;

m = 1,...M indexes the buy and sell orders submitted;

c= ‘1 ,--.C indexes the characteristic ways in which te assign spots;
t= i,...T indexes the bavailable commercial time blocks;

i = 1,...I indexes the individual buyers and sellers;

10  and the decision variables are:

dm is the level at which order m is assigned;

dmtc, the number of spots in block t that are assigned to order m under characteristic c;
dmtc > 0 indicates the buyer of order m buys qm:. spots; = -

dmtc <0 indicatgs the seller of order m sells qmc spots;

15 dmt, the total number of spots in block t that are assigned to order m under any
characteristic;
dm = (Qm1,9m2,---9mT) is the vector of spots allocated to market order m;
and the parameters (information) input by the buyers and sellers are:

Am € [1, 2, 3,...] is the number of seconds per spot for order m;
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bmtc, the monetary bid or ask submitted by the owner of order m to buy or sell 1 spot of
length ?Lm in block t under characteristic c;
bmtc > 0 indicates a buyer is willing to pay at most byt to buy a.spot;
bmtc < 0 indicates a seller is willing to accept no less than byy¢c to sell a spot;
5 Qmt!. the minimum number of spots in block t which can be assigned to order m;

Qmtd > 0 indicates the buyer must buy at least Qmtl spots;
Qmt! <0 indicates the seller must sell at least |Qtl| spots;
Qmtt, the maximum number of spots in block t which can be assigned to order m;
QmtT > 0 indicates the buyer is willing to buy up to QT spots;

10 QmtT < 0 indicates the seller is willing to sell up to | Omt?1] spots;
Fm, the number of equivalent spots which are required to completely fill order m;
Fm > 0 gives the buyer's maximum demand for equivalent spdts;
FM < 0 gives the negative of the seller's maximum supply of equivalent spots;

{Fm/fmtl, the number of spots of the type in block t that would be needed to completely

15  fill order m;

Ljj defines the jth logically bound subset of the set of orders that individual i submits;

am € [0, 1] is the minimum acceptable assignment level of order m.
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[0188] The first input parameter, Ay, specifies the length in seconds of the spots to be

associated with filling order m. This would be 1 second for sellers who allow their offered

block of continuous seconds to be sold to buyers who seek spots of various longer lengths.

[0189] The final input parameter, a;y, specifies that the owner of order m is willing to have

his order partially assigned as long as the acceptance level, dy, is greater than a, (constraint

2). The maximal total surplus generated by solving the above program, V*, is always greater

than or equal to O, the "do-nothing" alternative. The solution to the assignment problem is
given by a set of assignment variables, {qm¢c}, that each assigns a particular number of spots
from block t to order m under cﬁaracteristic c. The total number of spots assigned from block t
to order m under all characteristics, qmt, has upper and lower bounds governed by constraint

(3). Constraint (4) requires that the total assigned time bought for block t under characteristic ¢

does not exceed the time sold that way. Constraint (5) requires that for any particular market
order, m, the mix of spots from different blocks, t, assigned to satisfy that order, qy*, are

subject to substitutability and capacity preferences specified by the submitter of the order (e.g.,
"to completely fill order #3, Buyer i must buy slots of type a, b and ¢ in any proportions that

satisfy the following equation: q35 + 2q3p+ 3q3¢ = 12"). Constraint (6) requires that of all

orders a buyer or seller submit, those assigned must meet any set of logical constraints a buyer
or sell may specify (e.g., "I’d like to fill order #3 or order #7 but not both."). The assignment
problem is a mixed-integer linear programming problem (MILP). There are many different
methods to solve such a problem such as disclosed in Skiena, Steven (1997), The Algorithm
Design Manual, Springer-Verlag, New York. In the current context, a MILP solution algorithm
takes the collection of bids and asks at each iteration and finds that set of trades that maximizes,
subject to the constraints listed above, gains from trade.

{0190] The SEDA of the present invention requires the calculation of a set of transaction
prices for the spots bought and sold given the solution to the above assignment problem. The
prices calculated must satisfy two criteria: successful buyers must pay no more than they bid
while successful sellers must receive no less than they ask, and the total amount that buyers pay
must balance the total amount that sellérs receive. Such a calculation is complicated by the fact

that there might not exist, given the set of bids, offers and constraints placed in the market, a set
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of competitive equilibrium prices, because the decision variable dpy, is semi-continuous and the

variables qmt are required to be integers. These prices would always exist if the decision
variables were allowed to be real numbers within the specified ranges. Let the solution to the

. . . N R R
continuous version of the above gains maximization problem be the sets {d;;, } and {qy, } of

real numbers, which will be exactly equal to {dy*} and {gm*} when a competitive equilibrium

solution does exist. Using the information generated by both solutions, the following
optimization computes a set of competitive prices if it exists. Otherwise, it computes a set of
prices that miect the two criteria above, and is, by the metric A, as close to equilibrium pricing
as possible. It may sometimes be the case that more than one set of prices suffices to minimize
A. The outer optimization can be used to minimize the difference between the total surplus of
buyers and sellers when there is some pricing flexibility:
Minimize:

(8) Zm £ S*b>0 CmZtEcbmtc -dmtc*- TPm) -

Zm e $*,b<0 (EmZtZcbmic ‘dmtc*- TPm)  Surplus split;

subject to:

(%) A=1nf {Zy ¢ §* max[0,(TPmy - ZtZc (Am * Tc+HPme) * Amic™)]}

Minimum distance;

(10) Am - Mec+Pme) <bmtc V qmtcR >0 Accepted assignment;
R . .

(D) Am - ctPme) <bmtc V qmtc =0 Rejected assignment;

(12) TP < EmZtZcbmtc -Amtc* V. m e $* Submitted price limits;

(13)Znmes* TP =0 Balanced budget.

where:
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A is a measure of distance from achieving competitive equilibrium prices;

S* is the set of successful orders (bids and asks) and ~$* is the set of failed orders;

Am is the length in seconds of the spots for order m;

bmitc is the original bid or ask submitted by the owner of order m for 1 spot of length A,

5  in block t under characteristic c;

dm* is the optimal semi-continuous acceptance level of order m;

R . . . .
dmtc* and gmtc  are the optimal integer and real number of spots in block t assigned to
order m under characteristic c;
and the decision variables are:

10 TP, the transaction price paid or received to fill order m at level di;
Ty, a price associated with 1 second of block t time under characteristic c; and

Pmec: @ price associated with an order m under characteristic c.

[0191] The minimal aggregate distance from the competitive equilibrium prices, A*, will

always be equal to 0 if competitive equilibrium prices exist. The solution to the above

15  minimization problem is given by a set of transaction prices, {TPm*}, one for each successful

market order m € $*; and two sets of assignment prices, {mic*} and {pmc *}, which jointly
affect the market price of assigning a spot in block t to an order m under characteristic c. The

transaction price, TP *, indicates precisely how much money the buyer is required to pay or
the seller actually receives for the order accepted at level d;;. When a competitive equilibrium
20  exists, the transaction price, TPy *, will correspond exactly to the total cost at market prices,

ZtZc (Mm - mctPme) - Amtc*, of the optimal mix time slots assigned satisfy market order m.
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Constraints (10) and (11) state necessary conditions to find the market prices, Ay * Tc+HpPme, for -

each assignment, qmc , of the real version of the original maximization problem. Constraint

(12) restricts the transaction price of a successful buy order to be at or below the submitted bid,
and the transaction price of a successful sell order to be at or above the submitted offer.
Constraint (13) guarantees that the total paid by all buyers will exaétly match the total received
by all sellers. '

[0192] Given the bids and offers submitted to the market, there may or may not exist a set
of competitive equilibrium prices. Consider the situation depicted in Figure 17. Suppose the
Buyer wishes to obtain aécess to any number between 1000 and 3000 Male viewers, 18-49
years of age, and is willing to pay $3 per thousand viewers for such access. Seller #1 is willing
to sell 2 commercial spots A, which each provide access to 1000 Male viewers (18-49), at a
price of $2 per thousand. Finally, Seller #2 is willing to sell 1 commercial spot B, which
provides access to 1000 Male viewers (18-49), at a price of $4 per thousand. Gains from trade
are maximized if not all orders are ﬁlled.‘ The Buyer will purchase access to 2000 Male
viewers (18-49) from Seller #1, and Seller #2's ask will be rejected. The maximal gains from
exchange, V*= $2, will be the Buyer's bid times his level of acceptance, $9 x 2/3, minus Seller
#1's ask times his level of acceptance, $4 x 1. The competitive equilibrium prices must exist -
because the integer and real solutions are equal. The Buyer's and Seller #1's transaction price
would be $6. The competitive equilibrium price for commercial spot A must be $3 becausé
there is excess demand at that price, while the competitive equilibrium price of commercial
spots B can be anywhere between $3 and $4, say $3. 5, since that would simultaneously
exclude the Buyer and Seller #2 from trading the third spot.

[0193] In Figure 18 the situation just described is reconsidered. Suppose the buyer now
insists on access to a minimum of 3000 Male viewers, 18-49 years of age and is still only
willing to pay $3 per thousand for such access. Assume Sellers #1 and #2 submit the same asks
as described above. Gains from trade are now maximized only if all orders are filled. The
maximal gains from exchange are V*= §1 : the Buyer's bid times his level of acceptance, $9 x
1, minus Seller #1's ask times his level of acceptance, $2 x 2, minus Seller #2's ask times his
level of acceptance, $4 x 1. The maximal gains have becn reduced by $1 because the buyer is
imposing an additional constraint on the assignment. The buyer pays the cost of the constraint,

$1, in addition to the offered costs of the commercial spots, $8, for a transaction price of $9.
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Seller # 1 receives $5 and Seller #2 receives $4 as those transaction prices are the closest to the
equilibrium prices, 2 x $3 and $3.50 that would arise if the buyer would not insist on
completely filling his order.

[0194] The present invention includes numerous electronic displayable files stored in
trading system 11 and accessed by remote terminals 17 and 18. Figures 19-46 represent various
screen shots corresponding to the electronic displayable files. As discussed hereinbelow, each
screen provides important information to the user while including data fields for receiving data
from the user for transmission to central trade exchange 11. Although not shown, various
screens may be provided for interfacing with a system operator for performing monitoring and
administration functions associated with the exchange.

[0195] Figure 19 discloses a screen shot involving the application of the system and method
of the present invention to trading "access to viewers" (referred to on the screen as "viewers")
attracted to programs distributed by cable networks and exhibited by cable operators ("cable
network viewers"). Employing the screen disclosed in Figure 19, a buyer that wishes to acquire
cable network viewers on a day-part basis specifies the campaign period over which its "buy”
applies, the precise day and day-part in which it wishes to acquire its desired cable network
viewers, its target audience, its desired spot length, the "buy" type (i.e., multi-DMA or single
DMA) and the geographic location where it wishes to acquire its desired cable network
viewers. Figure 20 discloses a screen shot for the same application that enables a buyer to
identify the set of programs from which its acquired cable network viewers cannot be drawn.
[0196] Figure 21 discloses a screen shot that enables a buyer to specify the minimum and
maximum number of commercial spots it wishes to be assigned from a given program, the
maximum number of commercial spots the buyer is willing to accept per program episode per
cable system, and the minimum and maximum number of impressions (e.g., cable network
viewers) the buyer wishes to acquire per week during its buy campaign, and the maximum
amount of money the buyer is willing to pay, expressed in terms of price per thousand
impressions, for its desired cable network viewers under four different sets of flexible
characteristics (i.e., Non-Guaranteed, Preemptable; Guaranteed, Preemptable; Non-Guaranteed, |
Non-Preemptable; Non-Guaranteed, Preemptable). Note that the terms "guaranteed” and "non-
guaranteed" are intended to have the same meaning as "insured” and "uninsured" as defined
herein, respectively. Figure 22 discloses a screen shot that presents two day-part bids. Figure

23 discloses a screen shot that displays the inter-round results information the buyer receives
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immediately following Round #2. Figure 24 discloses a screen shot for the same application
that displays the inter-round results information the buyer receives immediately following
Round #3 and provides the buyer the opportunity to raise its bid prices. Figure 25 discloses a
screen shot that displays the inter-round results information the buyer receives immediately
following Round #4. Figure 26 discloses a screen shot that displays the inter-round results
information the buyer receives immediately following Round #5 and provides the buyer the
opportunity to raise its bid prices. Figure 27 discloses a screen shot for the same application
that displays the buyer's completed trades. |

[0197] Figure 28 discloses a screen shot in which a buyer that wishes to acquire cable
network viewers on a program basis specifies the campaign period over which its "buy" applies,
the precise day and day-part in which its wishes to acquire its desired cable network viewers,
the cable network and program from which its desired viewers must be drawn, its desired spot
length, its target audience, the buy "type" (i.e., local or national) and, if local, the geographic
location where it wishes to acquire its desired cable network viewers. Employing the screen
disclosed in Figure 29, a buyer is able to specify the maximum number of commercial spots it
is willing to accept per program episode per cable system, the minimum and maximum number
of impressions (e.g., cable network viewers) the buyer wishes to acquire per week during its
buy campaign, and the maximum amount of money it is willing to pay, expressed in terms of
price per thousand impressions, for its desired cable network viewers under four different sets
of flexible characteristics (i.e., Uninsured, Preemptable; Insured, Preemptable; Insured, Non-
Preemptable; Uninsured, Non-Preemptable). Figure 30 discloses a screen shot that presents
two program bids. Figure 31 discloses a screen shot for the same application that displays the
inter-round results information the buyer receives following Round #2. Figure 32 discloses a
screen shot for the same application that displays the inter-round results information the buyer
receives following Round #3 and provides the buyer the opportunity to raise its bid prices.
Figure 33 discloses a screen shot that displays the inter-round results information the buyer
receives following Round #4. Figure 34 discloses a screen shot that displays the inter-round
results information the buyer receives following Round #5 and provides the buyer the
opportunity to raise its bid prices. Figure 35 discloses a screen shot that displays the buyer's
completed trades.

[0198] Figure 36 discloses a screen shot in which a seller specifies the period over which its

"avail offer" applies, the precise day and day-part location of the "avails" (i.e., blocks of

61



10

15

20

25

30

WO 2007/133770 PCT/US2007/011620

continuous seconds of advertising time) it wishes to sell, as well as the cable network location
of those avails. Figure 37 discloses a screen shot in which the seller identifies the number of
avails it wishes to sell, the length of each avail, and the minimum amount of money it requires,
expressed in terms of price per block of continuous seconds, in exchange for its avails.
Employing the screen disclosed in Figure 37, the seller has the opportunity to sell its avails
under four different sets of flexible characteristics (i.e., Uninsured, Preemptable; Insured,
Preemptable; Insured, Non-Preemptable; Uninsured, Non-Preemptable). Employing the screen
disclosed in Figure 37, the seller has the opportunity to submit an estimate of the number of
viewers, broken out by target audience category, attracted to a particular program.

[0199] Figure 38 discloses a screen shot that presents one sell order. Figure 39 discloses a
screen shot that presents two sell orders. Employirig the screen disclosed in Figure 40, a seller
has the opportunity to identify the set of avails from different programs that are bundled
together for sale. Figure 41 discloses a screen shot that presents two programs that are bundled
together for sale. Figure 42 discloses a screen shot that displays the inter-round results
information the seller receives following Round #2 and provides the seller the opportunity to
lower its offer prices. Figure 43 discloses a screen shot that displays the inter-round results the
seller receives following Round #3. Figure 44 discloses a screen shot that disblays the inter-
round results the seller receives following Round #4 and provides the seller the opportunity to
lower its offer prices. Figure 45 discloses a screen shot that displays the inter-round results the
seller receives following Round #5. Figure 46 discloses a screen shot that displays the seller's
completed trades.

[0200] The present invention offers an important improvement to prior automated
exchanges, including that presented in the ‘785 application. Like the ‘785 application, the
present invention employs a “smart” electronic double auction (“SEDA") for the assignment of
audience items and involves the submission of single item and multi-item bids and offers (i.e.,
sell and buyer orders) and a set of logical constraints to a centralized trading platform and a set
of specialized mathematical algorithms that determine the efficient assignment of audience
items based upon those submitted bids and offers and logical constraints, and the calculation of
a set of prices that is consistent with the efficient assignment of such items. In particular, each
sell order is a single item or multiple-item offer that identifies a block of advertising time, to be
assigned to buyers in the form of one or more advertising spots, on various programs in various

geographic areas that the seller has the right to sell. Buyers (i.e., advertisers or their agents)
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submit to the automated exchange “buy orders” that reflect their complex preferences. Each
buy order is a single or multiple-item bid that identifies the “type” of viewers (e.g., Males, Ages
18 — 49) that the buyer wishes to access, the geographic areas in which they wish to access
those viewers, a set of logical constraints that assist in defining their buy order, and certain
bank account information that permits an authorized third-party to transfer funds from the
buyer’s bank account in the event that he is assigned any advertising spots.

[0201]} The SEDA of the automated exchange can be constructed as either a non-iterative,
sealed-bid auction or an iterative auction. In the sealed bid version, buyers and sellers only
have a single opportunity to submit buy and sell orders into the electronic exchange and no
opportunity to modify them following their submission. In the iterative version, buyers and
sellers have one or more opportunities to modify a previously submitted buy or sell order.
Therefore, the only significant difference between the sealed bid and iterative versions of the
two auctions is the number of opportunities buyers and sellers have to modify their buy and sell
orders. Focusing on the iterative version, in Round #1 sellers “move” first by creating and
submitting sell orders that identify the time interval for which the order holds, and the day, day-
part, program, and geographic location of each block of advertising time they wish to offer for
sale. Sellers also provide an estimate of the expected number of the various types of viewers
that will be accessed during each block of advertising time. In addition, sellers identify the
number of blocks of advertising time they wish to sell, as well as the length, measured in terms
of continuous seconds, of such blocks. Finally, sellers also identify an “offer price,” defined as
the minimum payment the sellers require in order to sell a block of continuous seconds of .
advertising time.

[0202] However, in sharp contrast to the ‘785 application, with the present invention sellers
are able to assign a unique offer price, expressed on either a block or a cost per thousand basis
(i.e., CPM), to each demographic category (e.g., Males 18-49, Females 50-64) across the four

different bases upon which audience items are typically sold (i.e., preemptable, insured;

preemptable, uninsured; non-preemptable, insured; and non-preemptable, uninsured basis).

Absent this capability, the SEDA for the assignment of audience items under the *785
application is not able to satisfy the real world complex needs of buyers and sellers of audience
items. In particular, absent the improved technology of the present invention, the SEDA for the
assignment of audience items under the ‘785 application will typically generate a set of price

signals that fail to accurately reflect the market’s willingness to trade audience items on a
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particular basis. This distortion in price signals can prevent the efficient assignment of
audience items across buyers and sellers as well as prevent the efficient assignment of rights
across buyers and sellers.

[0203] In Round #2, buyers “move” second by creating and submitting buy orders that
identify the time interval for which their orders hold, the “type” of viewers they wish to access
defined in terms of demographics (e.g., sex, age), the geographic, day and day-part location of
such access, and the set of programs from which access to viewers can be provided. In
addition, buyers indicate the le.ngth of the advertising spots (in continuous seconds) they wish
to be assigned. Before buyers submit their buy orders in Round #2, the automated exchange
evaluates the internal consistency of each buy order and whether there are one or more sell
orders that can fill a buy order. This reduces the probability that a buy order may be rejected
because no seller has offered access to the desired viewers. Finally, buyers identify a “bid
price,” defined as the maximum amount of money each is willing to pay, expressed on a cost
per thousand (CPM) viewers basis, for access to their desired viewers (e.g., targeted
demographic). Within a given buy order, the buyers have the opportunity to establish one or
more bid prices, each of which corresponds to a different basis upon whicfn its desired viewers
can be acquired (e.g., Insured, Preemptable). Each bid price represents the maximum amount
of money the buyer is willing to pay for advertising time based upon the specified set of bases
ilpon which the viewers can be acquired (e.g., Insured, Preemptable). To encourage buyers to
truthfully reveal their willingness to trade, bid price information is never revealed to sellers.
[0204]  Following Rounds #1 and #2, based upon the submitted sell and buy orders of the
first two rounds, a specially tailored mathematical algorithm identifies the set of trades that
optimizes the gains from trade, and a second specially tailored algorithm generates a set of
prices that, as nearly as possible, discriminates perfectly between accepted and rejected bids
and offers. The phrase “optimizes the gains from trade” refers to a process that, constrained by
certain technical factors such as al gorithm processing time and the quality of the hardware and
software employed in executing the numerical computations required by the algorithms,
attempts to discover the optimum benefits that can be shared between buyers and sellers as
revealed in the bids and offers they have submitted. As discussed below, in a preferred
embodiment for the trading of audience items related to broadcast television advertising, the
optimization process attempts to maximize the revealed gains from trade shared by buyers and

sellers. Based upon such numerical computations, sellers receive under the preferred
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embodiment of the current invention current market price information, expressed either on a
block or a CPM basis, for the avails they wish to sell. If one or more avails are tentatively sold,
these prices are based upon the demographic (e.g., Males, 18-49) the provisional buyer has
identified as his targeted demographic. In addition, sellers receive such price information
across the set of bases upon which its avails can be sold. If sellers have tentatively sold one or
more avails, it will receive information regarding the number of blocks of continuous seconds
they have tentatively sold and the bases (e.g., Uninsured, Preemptable) upon which such blocks

have tentatively sold. Similarly, buyers receive information regarding whether they have

-tentatively acquired access to viewers and, if so, the bases under which such access is

tentatively acquired, the tentative price of such access, expressed on a CPM basis given their
revealed targeted demographic, and the tentative prices for access to such viewers under
different sets of bases. |

[0205] Following receiving this information, participants are then permitted to modify their
buy and sell orders in one or more subsequent rounds. In Rounds #3 and #5 buyers are inactive
and sellers can only lower their offer prices, while in Rounds #4 and #6 sellers are inactive and
buyers can only raise their bid prices. No other modifications of the buy and sell orders are
permitted. All buy and sell orders that have not been modified are automatically entered “as is”
into the next round. Modified buy émd sell orders that are entered into the next round replace
the previously submitted buy and sell orders. The calculated total gains from trade can only
increase in each subsequent round as modified buy and sell orders provide increasingly
beneficial terms for trade. The SEDA of the automated exchange ends after Round #4 if there
are no tentative trades immediately following Round #2; otherwise, it ends after Round #6.
After each round of modifications a new tentative assignment is computed. When the SEDA
ends, the tentative assignment becomes final and all trades are executed accordingly by the
automated exchange.

[0206] In a specific preferred embodiment discussed below, the automated exchange of the
present invention is employed to facilitate the trading of audience items in the form of access to
television viewers that are attracted to the television programs shown by cable television
networks and carried by cable operators and offered for sale by such networks and operators.
However, the automated exchange of the present invention may be applied to the trading of
audience items in any media environment that attracts viewers, listeners, or readers. To this

end, the automated exchange of the present invention may be used by participants to trade other
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types of audiences items, including access to broadcast television viewers, and/or direct
broadcast satellite viewers, and/or radio listeners and/or movie theafer viewers, and/or
magazine and newspaper readers, and/or billboard viewers; and/or viewers of electronically
displayed files over a computer network (e.g., Internet); by the airing, printing, or displaying of
messages, as provided by or assigned to advertisers, program syndicators, prograrh producers,
broadcast television stations, radio stations, television networks, radio networks, basic cable
networks, pay cable channels, cable operators, direct broadcast satellite providers, movie
theatre owners, magazine and newspaper publishers; billboard owners or the appointed agents
(e.g., advertising agencies, intermediaries) of any one of these users. For simplicity when
referring to audience items hereafter, audience items will be referred to as blocks of advertising
time (or their subdivision into advertising or commercial spots), or access to viewers.

[0207] Like the auction process under the ‘785 application, the autoﬁlated exchange of the
present invention determines, using one or more mathematical algorithms, the assignment of
audience items from buyers to sellers and a set of transaction prices for the assignments of such
audience items. A "transaction" price is a price that equates or attempts to equate the demand
and supply for the item up for sale. Like the auction process under the ‘785 application,
transaction prices are calculated in a manner that attempts to establish a uniform price to all
buyers that acquire audience items in the same supply unit (e.g., same block of continuous
seconds of advertising time) offered for sale and that wish to acquire the same demographic.
The present invention represents a significant improvement in that the SEDA for the
assignment of audience items in the ‘785 application generates a set of price signals that fail to
properly reflect the market’s willingness to trade audience items on a particular basis. This
distortion in price signals can prevent the efficient assignment of audience items across buyers
and sellers as well as prevent the efficient assignment of rights across buyers and sellers. This
point can be demonstrated through proof by example, where the proof is shown by comparing
the results of the preferred embodiment of this invention with the results of the preferred
embodiment of the auction process under the ‘785 application.

[0208] Under the currént sequential, bilateral trading process, buyers and sellers assigh
certain “rights” to each other. For example, buyers and sellers must choose between trading -
advertising time on an “insured” (or “guaranteed™) versus “uninsured” (or “non-guaranteed”)
basis. If the premium the buyer is willing to pay the seller to guarantee that a minimum amount

of impressions will be delivered by the program is greater than the premium the seller demands
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to provide that guarantee, then the advertising time is sold on an “insured” basis. Buyers and
sellers rﬂust also chdose whether to trade advertising time such that the seller can preempt (i.e.,
call back) the advertising time that was previously sold to the buyer. Therefore, a buyer and a
seller have four different ways in which they can trade advertising time. If a single buyer
negotiated with only eight sellers, it could acquire its impressions in 32 different ways,
assuming that the buyer acquires all of its audience items from a single seller.

[0209] The auction method proposed in the ‘785 application attempted to improve on this
assignment of rights across buyers and sellers by calculating and sending to market participants
better price signals regarding the value “the market” (i.e., buyers and sellers) places on these
rights. Better price signals would allow buyers and sellers to better compare the relative
benefits and costs associated with selling/buying certain rights (i.e., preemptability, guaranty).
However, the auction method proposed in the ‘785 application limits the degree to which sellers
can express their willingness to sell certain rights and, in so doing, distorts the willingness to
sell information the market receives from sellers. Importantly, this restriction on
expressiveness distorts the price signals buyers and sellers receive when they compare the
relative benefits and costs associated with selling/buying certain rights. This distortion in
market prices may, in many instances, cause the audience item to be traded not only on the
wrong basis (e.g., uninsured, preemptable versus uninsured, non-preemptable), but may also
cause a mis-assignment of the audience item itself.

[0210] Importantly, if a simple example can be used to demonstrate an important problem,
the same important problem can be easily shown to exist in a more complex setting. For
purposes of simplicity, the example focuses on the allocation between the buyer and the seller
of the buyer’s right to demand that the seller compensate it if the program exhibited by the
seller delivers fewer viewers within a targeted demographic category than expected by both the
buyer and the seller at the time at which they conduct a trade. In the vernacular of industry
participants, this “right” acquired by the buyer from the seller refers to the seller’s obligation to
“insure” that the program will deliver that agreed to minimum number of viewers within a
given demographic category. If the program fails to deliver that minimum number of viewers,
under this right the seller is obligated to compensate the buyer for the under-delivery of the
targeted demographic through a financial payment or by providing the buyer additional ad time

for free.
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. [0211] Suppose the ABC local affiliate in a local television market broadcasts “Wheel of

Fortune™ and that this program is expected to attract 10,000 Male and 10,000 Female viewers
each time the program is exhibited by the ABC local affiliate. Suppose, further, that four
different advertisers desire the viewers attracted (e.g., “delivered”) by the “Wheel of Fortune”
program. Finally, suppose two advertisers, Procter and Gambie (P&G) and Avon, place a
positive value on accessing the Female viewers, while Intel and IBM place a positive value on
accessing the Male viewers. The auction method proposed in the 785 application requests that
the seller submit a set of ask prices. An ask price represents the minimum payment the seller
demands in order to sell an audience item (e.g., avail). In particular, the auction method
proposed in the ‘785 application requests that the seller submit four different ask prices --one
for each basis upon which its attracted sellers may be sold. For purposes of the example, and
without loss of generality, suppose the ABC local affiliate is simply requested to provide two
different ask prices — one ask price reflects the minimum payment the seller requests for selling
its attracted viewers on an insured basis, while the other one reflects the minimum payment the
seller requests for selling its attracted viewers on an uninsured basis. Figure 47 illustrates a
hypothetical set of such ask prices. '

[0212] Given the units in which the x and y-axes are deﬁned; the ABC local affiliate is
offering to sell 720 seconds of advertising time that is estimated to attract, on a per episode
basis, 10,000 Female viewers and 10,000 Male viewers. Moreover, the affiliate demands,
independent of the length of the spot desired by the buyer, $2.00/second if it sells access to
such viewers on an uninsured basis (“U”), and $3.25/second if it sells access to such viewers on
an insured basis (“I”). The difference between the $3.25/second ask price and the $2.00/second
ask price represents the premium the seller demands for guaranteeing that the program will
attract both 10,000 Female and 10,000 Male viewers. Importantly, the buyer of ad time obtains
access to both demographics simultaneously, despite placing a positive value for only one of
those demographics. '

[0213] Under the auction method proposed in the 785 application, the seller is uncertain
about whether the eventual buyer of the ad time will acquire it based on the number of Males
attracted to the program or the number of Females attracted to the program. This uncertainty,
herein referred to as “buyer demographic uncertainty,” is not crucial (i.e., fails to create risk for
the seller) if the seller is unwilling to sell its attracted viewers on an insured basis. However, in

practice, buyers and sellers often find it mutually beneficial to trade the buyer’s targeted
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demographié on an insured basis. Under these circumstances, the buyer demographic
uncertainty sellers face is crucial beéause it creates an important risk for the seller. This risk
stems from the fact that the risk that sellers face regarding under-delivery of a given
demographic varies across demographics. Under the auction method proposed in the 785
application, sellers must respond to buyer demographic uncertainty by calculating an “average”
premium that compensates it for having to guarantee the delivery of all the different
demographics attracted to that program. In the current example, the average premium should
reflect the ABC locai affiliate’s estimates of the probabilities that “Wheel of Fortune” will
under-deliver on Male and Female viewers, the expected size of that under-delivery, and the
probability that a buyer will acquire one or more avails based upon is desire to access Males or
Females. Suppose the insured (I) ask price shown in the above figure reflects that complex
calculation.

[0214] In order for a trade to occur, the market requires buyers. Figure 48 illustrates a set

‘of hypothetical bids submitted by P&G and Avon for access to the 10,000 Females attracted to

one episode of the “Wheel of Fortune.” Given the units in which the x and y-axes are defined,
P&G and Avon are willing to pay $7.00/second and $5.50/second, respectively, to acquire 360
seconds of access to 10,000 Female viewers on an insured basis (“I”’). Moreover, these same
buyers are willing to pay $6.00/second and $4.50/second, respectively, to acquire 360 seconds
of access to 10,000 Female viewers on an uninsured basis (“U”). The difference between the
“I” bid and the “U” bid represents the premium each buyer is willing to pay the ABC local
affiliate in order to obtain the audience item on an insured basis.

{0215] Figure 49 combines the set of hypothetical asks submitted by the ABC local affiliate
for the sale of, on both an insured and uninsured basis, 10,000 Female and 10,000 Male viewers
the market expects to be attracted to a single episode of its “Wheel of Fortune” program and the
set of hypothetical bids submitted by, P&G and Avon. Given that P&G and Avon only wish to -
acquire access to Female viewers, the x-axis is defined solely in terms of Female viewers.
[0216] If “Wheel of Fortune” only attracted Female viewers, identifying the efficient
assignment of avails and the basis upon which those avails should be traded would be
straightforward. In this instance, given that all bid prices exceed all ask prices, buyers and
sellers trade ad time. However, given that the premium demanded by the ABC local affiliate
for guaranteeing the attracted viewers, measured by the area created between the Offer (I) and

Offer (U) lines, exceeds the premiums P&G and Avon wish to pay the seller for compensating
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them for guaranteeing the number of delivered Female viewers, both spots are sold on an
uninsured basis. However, in our simple exémple, the “Wheel of Fortune™ also attracts Male
viewers. A

[0217] Figure 50 illustrates a hypothetical set of bids submitted by Intel and IBM for access
to the 10,000 Male viewers attracted to one episode of the “Wheel of Fortune.” Given the units
in which the x and y-axes are defined, Intel and IBM are willing to pay $7.50/second and
$7.00/second, respectively, to acquire 360 seconds of access to 10,000 Male viewers on an
insured basis (“I”). Moreover, these same buyers are willing to pay $6.00/second and
$5.00/second, respectively, to acquire 360 seconds of access to 10,000 Male viewers on an
uninsured basis (“U”). As before, the difference between the “I” bid and the “U” bids represent
the premium each buyer is willing to pay in order to obtain the audience item on an insured
basis.

[0218] Figure 51 combines the set of hypothetical asks submitted by the ABC local affiliate
for the sale of, on both an insured and uninsured bésis, 10,000 Female and 10,000 Male viewers
the market expects to be attracted to a single episode of its “Wheel of Fortune” program and the
set of hypothetical bids submitted by Intel and IBM. Given that Intel and IBM only wish to
acquire access to Male viewers, the x-axis is defined solely in terms of Male viewers.

[0219] According to the auction method proposed in the ‘785 application, the identification
of the efficient assignment of audience items (e.g., attracted viewers) and the proper assignment
of right(s) among buyers and sellers involves identifying the set of trades among the buyers and
sellers that maximizes the gains of trade. Figure 52 presents the gains of trade generated from
hypothetical trades between the ABC local affiliate and between P&G, Avon, Intel, and IBM on
both an insured and uninsured basis for the 10,000 Female and 10,000 Male viewers attracted to
a single episode of “Wheel of Fortune.”

[0220] According to Figure 52, the efficient assignment of audience items and the right that
defines that item across buyers and sellers involves assigning P&G ad time on an uninsured
basis and assigning Intel ad time on an insured basis. Importantly, the above assignment is the
efficient assignment subject to the constraint that the ABC local affiliate is not free to express
and submit to the exchange a unique offer price for each demographic delivered by the
program. As will be shown in the following section, the existence of such a constraint can
prevent the efficient assignment of audience items, as well as the efficient assignment of rights

across buyers and sellers. The invention contained in the present application removes this
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troublesome constraint on seller expressiveness contained in the ‘785 application and, therefore,
substantially enhances the likelihood of an efficient assignment of audience items, as well as
the rights that define those items. By eliminating the distortion in the information received by
market participants regarding the price associated with trading audience items on different
bases, the removal of this constraint on seller expressiveness fepresents an important
improvement to the auction method proposed in the ‘785 application. _

[0221]  With the present invention, broadcast television stations or their agents submit offers
to sell into the exchange. Based upon the cost it incurs from exhibiting a single episode of the
“Wheel of Fortune™ program, as well as the expected willingness of advertisers to pay for
access to the viewers attracted to this program, the ABC local affiliate may submit the offers,
expressed on a $/second basis for illustration purposes, to sell shown in Figure 53. The length
of each horizontal line represents the total number of continuous seconds the ABC local
affiliate wishes to sell, expressed as a block length. The upper line represents the minimum
payment the ABC local affiliate demands in exchange for selling, on an insured basis, the
estimated 10,000 Female viewers attracted to ‘“Wheel of Fortune,” while the lower line
represents the minimum payment the ABC local affiliate demands in exchange for selling, on
an uninsured basis, the estimated 10,000 Female viewers attracted to “Wheel of Fortune.
According to Figure 53, the affiliate demands, independent of the length of the spot desired by
the buyer, $2.00/second if it sells access to such viewers on an uninsured basis (“U”), and
$3.50/second if it sells access to such viewers on an insured basis (“I’). The difference
between the $3.50/second ask price and the $2.00/second ask price represents the premium the
seller demands for guaranteeing that the program will attract 10,000 Female. In contrast to the
automated exchange under ‘785 application, the automated exchange of the present invention
allows a seller to express and submit to the exchange a unique ask price for each demographic
category across the complete set of bases upon which viewers may be traded.

[0222] Like the automated exchange in the ‘785 application, advertisers or their agents
submit bids into the exchange. Each bid is based upon the revenue the advertiser expects to
earn from obtaining access to its target viewers, and may also be based on the expected bids of
their competitors. As in the automated exchange in the ‘785 application, upon receiving the
respective bids, an algorithm within a central computer would, based upon this simple example,
arrange the bids in descending order to form a "bid array." Figure 54 lists a collection of

hypothetical bids -- expressed in $/second — a set of advertisers (e.g., P&G, Avon) are willing
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to pay for access to the 10,000 Female viewers that are attracted to a single episode of the
“Wheel of Fortune™ both on an insured and uninsured baéis. The differences in the bids placed
across buyers result from the fact that advertisers may place different values on access to the
same target audience or demographic. The length of each horizontal section or "step"”
corresponds to the number of commercial seconds the advertiser wishes to acquire. Given the
units in which the x and y-axes are defined, P&G and Avon are willing to pay $7.00/second and
$5.50/second, respectively, to acquire 360 seconds of access to 10,000 Female viewers on an
insured basis (“I'’). Moreover, these same buyers are willing to pay $6.00/second and
$4.50/second, respectively, to acquire 360 seconds of access to 10,000 Female viewers on an
uninsured basis (“U”). The difference between the “I” bid and the “U” bid represents the
premium each buyer is willing to pay in order to obtain the audience item on an insured basis.
[0223] Figure 55 combines the set of hypothetical asks submitted by the ABC local affiliate
for the sale of, on both an insured and uninsured basis, the estimated 10,000 Female viewers
attracted to a single episode of its “Wheel of Fortune” program and the set of hypothetical bids
submitted by, P&G and Avon. If “Wheel of Fortune” only attracted Female viewers,
identifying the efficient assignment of avails and the basis upon which those avails should be
traded, as well as the transaction prices at which suéh avails should trade, would be
straightforward. However, in our simple example, as well as in actuality, “Wheel of Fortune”
also attracts Male viewers. Importantly, in sharp contrast to the automated exchange in the
“785 application, the automated exchange under this invention allows a seller to submit a
unique ask price for each demographic category across the complete set of bases upon which

viewers may be traded.

. 10224]) Figure 56 illustrates a hypothetical set of asks submitted by the ABC local affiliate.

The upper line represents the minimum payment the ABC local affiliate demands in exchange
for selling the estimated 10,000 Male viewers on an insured basis, while the lower represents
the minimum payment the ABC local affiliate demands in exchange for selling the estimated
10,000 Males viewers on an uninsured basis. According to Figure 56, the affiliate demands,
independent of the length of the spot desired by the buyer, $2.00/second if it sells access to
such viewers on an uninsured basis (“U”), and $2.50/second if it sells access to such viewers on
an insured basis (“I”). The difference between the $2.50/second ask price and the $2.00/second
ask price represents the premium the seller demands for guaranteeing that the program will

attract 10,000 Male viewers.
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[0225] The reader will notice that the ABC local affiliate demands a higher premium for
guaranteeing the delivery of 10,000 Female viewers than 10,000 Male viewers. The difference
in the seller’s willingness to guarantee one demographic (e.g., Males) versus another
demographic (e.g., Females) reflects the fact that different demographics may have different
program viewing substitution possibilities. The greater the viewing substitution possibilities for
a given demographic and the greater the changes in those substitution possibilities, the greater
the uncertainty regarding the quantity of the demogréphic that will be delivered by a given
program.

[0226] Figure 57 lists a collection of hypothetical bids -- expressed in $/second — a set of
advertisers (e.g., Intel, IBM) are willing to pay for access to the 10,000 Male viewers that are
attracted to a single episode of the “Wheel of Fortune” both on an insured and uninsured basis.
The differences in the bids placed across buyers result from the fact that advertisers may place
different values on access to the same target audience or demographic. The length of each
horizontal section or "step" corresponds to the number of commercial seconds the advertiser
wishes to acquire. Given the units in which the x and y-axes are defined, Intel and IBM are
willing to pay $7.50/second and $7.00/second, respectively, to acquire 360 seconds of access to
10,000 Male viewers on an insured basis (“I”). Moreover, these same buyers are willing to pay
$6.00/second and $5.00/second, respectively, to acquire 360 seconds of access to 10,000 Male
viewers on an uninsured basis (“U”). The difference between the “I” bid and the “U” bid
represents the premium each buyer is willing to pay the seller in order to obtain the audience
item on an insured basis.

[0227] Figure 58 combines the set of hypothetical asks submitted by the ABC local affiliate
for the sale of, on both an insured and uninsured basis, the estimated 10,000 Male viewers
attracted to a single episode of its “Wheel of Fortune” program and the set of hypothetical bids
submitted by Intel and IBM. If “Wheel of Fortune” only attracted Male viewers, identifying the
efficient assignment of avails and the basis upon which those avails should be traded, as well as
the transaction prices at which such avails should trade would be straightforward. To promote
the efficient assignment of viewers, the preferred embodiment of the present invention
compares the revealed gains from trade involving the different target audiences and the
different bases upon which they can trade and selects the assignment of viewers to buyers and

bases that generates the largest economic surplus.
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[0228] Figure 59 illustrates the efficient assignment of viewers and bases upon which
viewers are traded under the current invention which allows the seller (e.g., ABC local affiliate)
to establish a unique ask price for each demographic across the different bases upon which
viewers can be traded. According to Figure 59, the efficient allocation involves assigning 360
seconds of ad time to both Intel and IBM on an insured basis. The total generated surplus from
this assignment, as measured by the revealed bids and asks, is $9.50/second (i.e., $5/second +
$4.5/second = $9.5/second).

[0229] As described earlier, Figure 52 illustrates the efficient assignment of viewers and

- bases upon which viewers are traded under the auction process under the °785 application under

which sellers are unable to establish a unique ask price for each demographic across the
different bases upon which viewers can be traded. According to Figure 52, in the ‘785
application the efficient allocation involves assigning 360 seconds of ad time to Intel on an
insured basis and to P&G on an uninsured basis. Importantly, the total generated surplus from
this assignment, as measured by the revealed bids and asks, is $8.25/second (i.e., $4/second +
$4.25/second = $8.25/second). A comparison of this surplus value with the surplus value
sh.own in Figure 59 (i.e., $9.5/second) pfoves by example, that the limitation the auction
process in the ‘785 application places on the ability of sellers to express their willingness to sell
their avails on different bases based upon the different demographics attracted to a program can
prevent the efficient assignment of audience items across buyers and sellers as well as prevent
the efficient assignment of rights across buyers and sellers. This comparison is made valid by
the fact that the bid curves for each prospective buyer remain the same across the preference
restricted and preference non-restricted environments.

[0230] This simple example also demonstrates that the limitation the auction process in the
‘785 application places on the ability of sellers to express and submit to the exchange a unique
ask price for each demographic category across the complete set of bases upon which viewers
may be traded can also lead to the wrong bases upon which the viewer should be traded
consistent with maximizing revealed gains of trade. For example, as shown in Figure 59, when
the ABC affiliate is free to express its preferences regarding ask price premiums involving
selling its avails on an insured basis versus uninsured basis, both Intel and IBM acquire their
spots on an insured basis. In contrast, when sellers are restricted from expressing such
preference, P&G acquires its spots on an uninsured basis, while Intel acquires its spots on an

insured basis. This comparison is made valid by the fact that the bid curves for each
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prospective buyer remain the same across the preference restricted and preference non-
restricted environments. F igures 60 — 62 illustrate various screens disclosing how sellers
interface with the present system to enter and submit detailed offer information across different
demographics and the four different bases upon which those demographics can be traded, while

also displaying important inter-round and other information. In particular, Figures 60-62

‘represent various screen shots corresponding to the electronic displayable files available to

sellers or their representatives. Some screens include data fields which, when filled in by the
seller, transmit data to the central trade exchange 11. Other screehs provide important market
information to the seller. Figure 60 discloses a screen shot in which the seller identifies for two
different programs, an estimate of the number of viewers, broken out by target audience
category, attracted to a particular program, the number of blocks of continuous seconds it
wishes to sell, the length of each block expressed in seconds, and the minimum amount of
money it requires, expressed in terms of price per avail, in exvchange for its avails. Employing
the screen disclosed in Figure 60, the seller has the opportunity to sell its avails under four
different sets of flexible characteristics (i.e., preemptable, insured; preemptable, uninsured;
non-preemptable, insured; and non-preemptable, uninsured basis). Figure 61 shows how a
seller, employing the screen initially disclosed in Figure 60, has the opportunity to assign a
ﬁnique offer price, expressed on a price per block basis, to each demographic category (e.g.,
Males 18-49, Females 50-64) across the four different bases upon which audience items are
typically sold (i.e., preemptable, insured; preemptable, uninsured; non-preemptable, insured;
and non-preemptable, uninsured basis).

[0231] Figure 62 discloses a screen shot that displays the inter-round results information the
seller receives following Round #2 and continues to receive until the close of the auction. This
information includes the DMA, the program name, the demographic attracted to the program,
the offer and market prices, the total revenue earned by the seller if the auction were to close at
this point of the auction, and the number of blocks sold per week. Regarding the price
information, the top number identifies the seller’s offer price, while the bottom number refers to
the current market.price.

[0232] The present invention improves upon application ‘785 in other important ways.
When buying audience items, buyers often wish to satisfy “reach” and “frequency”
requirements. The term “reach” refers to the number of unduplicated viewers that are exposed

to an advertisement, while the term “frequency” refers to the number of times the average

75



10

15

20

25

30

WO 2007/133770 PCT/US2007/011620

viewer is exposed to an advertisement. When acquiring audience items, buyers often wish to
access a minimum number of unduplicated viewers, while at the same time wish to ensure that
the number of times an average viewer is exposed to the advertisement is, say, three times
within a given period of time. Using industry terminology, a buyer that is buying time in the
national spot market (TV), may wish to acquire access to Males, 18-34 years of age, in the New
York and Boston DMAs, and may wish to acquire, in each DMA, a minimum of 120 “ratings
points” involving that demographic (commonly referred to as targeted ratings points), with a

minimum frequenéy of 3.0 over a period of one week. Here, a ratings point is simply the

- percentage of the Males, 18-34 year old population in the New York and Boston DMAs that is

reached by the advertisement. ,

[0233] However, under the ‘785 application, the buyer cannot establish those exact buy
parameters. Rather, the buyer must resort to crude proxies for these desired and industry
accepted buy parameters. For example, in lieu of “frequency,” the 785 application requires
that the buyer use “Spots per Program Schedule.” As a parameter, “Spot per Program
Schedule” is equal to “frequency” only if all the viewers that watch a particular program keep
on watching that program episode after episode. However, analysis of individual household

viewing data clearly shows that this is not the case. Similarly, in lieu of “reach,” the ‘785

application requires that the buyer use “Impressions per Week” as a buy parameter. However,

the term “impressions™ refers to the number of viewers that see a particular advertisement, both
duplicated and unduplicated. Analysis of individual household viewing data clearly shows that
the simple addition of viewers across programs during a 30-miunute period fails to provide an
accurate measure of reach given that viewers often migrate from one show to another show
during a 30 minute period.

[0234] By making it impossible for the buyer to express exactly its buy preferences, the use
of proxies distorts the buy information submitted to the market. In particular, it distorts
information the market receives regarding what the buyers truly wish to acquire. It also distorts
the information the market receives regarding the willingness of buyers to pay for the spots up
for sale. Taken together, these distortions will lead to the wrong price signals and, thus, to an
inefficient assignment of audience items. In addition, by increasing the likelihood that their
buy order will be filled with less or undesirable spots, the use of proxies reduce the financial
return buyers earn from their advertising investment. This reduction in financial return reduces

the value buyers place on participating in the market. The present invention eliminates this
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significant impediment to an efficient and successful market by allowing buyers to employ the
same buy parameters they employ in the current buying and selling prbcess. For example,
Figure 63 discloses how buyers interface with the present system by identifying the viewer
demographic they wish to “acquire,” the days on which they wish to acquire such viewers, the
time of day they wish to acquire such viewers, the geographic location of the viewers, the
number of weeks over which their buy program extends, and the length of their desired
commercial spot. After identifying this information, buyers then activate the program search
button in order to identify Vthe set of programs that satisfy the buyers’ complex buy program.
[0235] Figure 64 discloses the set of programs that satisfy the buyers’ time of day,
geographic area, day of week, and week needs. As shown, buy_ers can select the programs they
view as acceptable to fill their buy order by clicking on the box on the left-hand side of the
screen next to the program list. Moreover, as shown in Figure 64, under the automated
exchange of the present invention, buyers can create a buy program that employs the commonly
used buy program parameters. In particular, buyers can identify the minimum and maximum
frequency the buy must have and the minimum and maximum number of targeted ratings points
per week the buy must have. In addition, buyers can more precisely define its buy program by
identifying the minimum and maximum number of spots per episode it wishes to acquire. After
identifying its buy program and its bid prices, expressed on a cost per point basis, the buyer will
then activate the Submit Bid button located at the bottom of Figure 64.

[0236] Upon activating the Submit Bid button, the buy program is sent to the exchange.
Figure 65 discloses the results of activating the Submit Bid button. The top of the screen lists
the programs identified by the buyer as acceptable programs. The lower portion of the screen
identifies current 'market prices for the buyer’s desired viewers expressed on a Cost per
Thousand (“CPP”) basis, and the very lower portion of the screen shows whether the buyer
order is filled and, if it is, the “matched” values for frequency, reach (i.e., number of acquired
targeted ratings points), and spots per episode, and whether the targeted ratings points have

been acquired on an insured/guaranteed or uninsured/non-guaranteed basis.

. [0237] The use of such parameters in a formal exchange setting is made possible by

adjusting Nielsen Media Research’s ratings data to take into account the extent to which
viewers watch the same program episode after episode and the extent to which viewers migrate

across programs. This is accomplished by applying known and existing statistical analyses to
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individual household viewing data (“IHVDA?™). Several firms currently offer services that
provide such analyses.

[0238] Figure 66 discloses information on the day, time period, geographic location of the
spots a media seller wishes to sell. As shown, sellers can select the day of the week, hour,
geographic location (“DMA”), and week position of the spot they wish to sell. After identifying
this information, sellers then activate the program search button in order to identify the set of
program§ that satisfy the sellers’ market offer conditions. Figure 67 discloses the set of .
programs that satisfy the seller’s day of the week, hour, geographic area, and week program
search requirements. As shown, sellers can select the programs spot from which they wish to
offer to sell by clicking on the box on the left-hand side of the screen next to the program list.
Included in this list are the estimates the seller provides to prospective buyers regarding the
number of viewers, expressed on a TRP (“targeted ratings points™) basis, the seller believes will
be attracted to its program during the relevant future period. In addition, sellers specify the
number of continuous seconds the seller wishes to put up for sale, the number of such blocks it
wishes to sell, and the asking price for each block if sold on either a guaranteed/insured or a

non-guarantee/uninsured basis. After identifying its market order to sell, the seller will then

- activate the Submit Ask button located at the bottom of Figure 67. Upon activating the Submit

Ask button, the market order to sell is sent to the exchange.

[0239] The present invention improves upon the ‘785 application in other ways. Sellers are
sometimes very concemned about the content of the advertisements that are inserted into their
exhibited programs. In contrast to the ‘785 application, the present invention addresses this
concern. One solution to this problem involves allowing the seller to identify a list of
advertisers with whom trades are permitted. One problem with this solution is that there may
be a price at which the seller is willing to air the advertiser’s advertisement. The proposed
solution cannot accommodate this possibility. The present invention provides sellers the
flexibility they need to accommodate this possibility. In the present invention, in between
rounds sellers are provided information showing the identity of the buyer with whom they have
a provisidnal trade. If the seller is unhappy with a provisional trade, it has the ability to reject
such a trade. A rejection serves to exclude that trade from the gains of trade calculation and,
thus, the solution to the assignment problem. If the buyer wishes to acquire audience items
from the seller, it has the opportunity to raise its bid in a subsequent round. At some point, the

seller may accept the buyer’s bid.
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[0240]  Finally, the present invention improves upon the 785 application in another
fmportant way. Buyers sometimes desire to have their advertisements placed after or before a
competitor’s advertisement or before or after an advertisement that has a complementary
relationship with its own advertisement. For example, Intel currently pays computer makers
(e.g., Dell, Gateway) for the right to insert an Intel promo into the computer maker’s
advertisement. Intel and the computer makers do this because there exists a compiem'entary
relationship between Intel’s computer chip and the computer maker’s equipment.

[0241] Rather than having Intel pay the computer makers for the right to insert its promo
into the latter’s advertisement, an alternative method for capitalizing on this corhplementary
relationship is to permit Intel to place a bid that expresses its willingness to acquire several
seconds of time immediately after the accepted bid of a computer maker. One advantage of this
solution is that more informed market forces, rather than a bilateral negotiation between Intel
and the computer maker, determine the price Intel pays for its several seconds of advertising
time. Implementing such a process requires specifying a logical condition to the computer
marker’s market order. The logical condition, which is accounted for in the present invention,
ensures that Intel’s bid is only accepted if a computer maker’s bid is also accepted, but not vice
versa. There are numerous other opportunities to employ logical conditions in the bidding
language. All of these conditions follow the same general form: Bid X for an N-second spot
that immediately follows/precedes a spot acquired by firm i. _

[0242] An automobile manufacturer sometimes desires to be the only advertiser in its
product market (i.e., automobiles) that places an ad within a given pod. Implementing such a
process requires specifying a logical XOR condition to the computer marker’s market order. In
this instance, the logical XOR condition, which is accounted for in the present invention,
ensures that the automaker’s bid is only accepted if another automobile maker’s bid is not
accepted. It also requires that the buyer submit to the information regarding how much it is
willing to pay to be the sole advertiser in its product market within a given pod. There are
several ways of implementing this. The most flexible method is to elicit from the buyer two
pieces of information. The first piece of information represents the amount the buyer is willing
to pay to acquire a spot in a pod. The second piece of information represents the premium the
buyer is willing to pay to be the sole advertiser in its product market within a given pod.

[0243] In a particularly preferred embodiment of the present invention, the problem of

identifying a set of trades that maximizes the gains from trade based upon the bids and offers
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placed in the market is called the “allocation problem.” Solving the allocation problem at each

round involves solving the following mixed integer linear programming problem (MILP):

First define:
. i=1,..., Np indexes the market buy orders submitted;
) j=1,...,Ng indexes the market sell orders submitted;
. m=1,..., (Np+ Ns) indexes all the market orders submitted;
. t=1,..., Np indexes the program time slots available;
° Price Bases: B = <insured-nonpreemptable, insured-preemptable, noninsured-

nonpreemptable, noninsured-preemptable >;

. Demographic Categories D = {males 14-28, females 14-28, etc...};
] Time Placement 7= <week, day, time interval >;
] Program Prg = <program name, network, DMA (or National), time
placement >;
. Offer; : oj = <program, price bases, impressions (by demographic), slots made
available >;
o Ojk = Price bases for offer j, bases k=1,2,3,4;
. . 1 . .
. Demographic Bid;; b; = < demographic, DMA Set, time placement,

impressions constraints, slot constraints, price bases >;
. 2 . . .
. Program Bid;; b, = < program, DMA Set, time placement, impressions

constraints, slot constraints, price bases >;
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Bjx = Price bases for bid i, bases £ =1,2,3,4...

Maximize:
(14) V=232 k (bik - ojk) Xif Gains from Exchange;
subject to:
> ° b; and o; match by program or by demographic, DMA, time placement;
- Impressions constraints are met;
. Slot constraints are met;
o m indicates a match between i and j.

sy 1) +1(b,)+1(b,)+1(b,)<1 Only 1 bid base price allowed;

iO (16)  I(o,)+1(0,)+1(0;)+1(0;4) <1 Only 1 offer base price allowed;

(17) 0sx,<q;, Vm : Feasibility Constraints;
(18) g _<x,<q, Ym0 | Feasibility Constraints;
a9 z.4,-%,x,<0 Vvt Zero Excess Demand Constraints;
(20)  Z,. intx, <k, Logical Constraints;
15 21y «x,el Integer Feasibility Constraints;

where V' is the sum of producer and consurmer surplus; and the decision variables are:

* Xm, the level at which market order m is allocated,;

x = (X1, X2,.-.,X)g) is the vector of all market order decision variables;

. x; is the sub-vector of market order decision variables that belong to individual

20 i;
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. Xmye, the number of program time slots of type ¢ which are allocated to

market order m;

° Xm = Xm], Xm2, ---.XmT) is the vector of program slots allocated to market

order m;

and the paraméters (i.e., information) input by the buyers and sellers are:

. X jr number of program slots of type ¢ offered by seller j;

. q, .2 0 the minimum number of slots that bid i requests of type ¢;

. E'm > 0 the maximum number of slots that bid i requests of type ¢;
th .

o Ljj defines thej  logically bound subset of the set of market orders

submitted by individual i;

[0244] The maximal total surplus generated by solving the above program V" is always

greater than or equal to 0, the “do-nothing” alternative. The solution to the allocation problem

is given by a set of market order acceptance levels {x_ } governed by the constraints, where
x,, =0 indicates that market order m is not filled, and x_, >0 indicates the market order m is

filled to level x, ; and a set of allocation vectors {x;, } which assign a vector of program time

slots to each market order and whose upper and lower bounds are governed by constraints (4)

and (5). Constraints (2) and (3) restrict the trade between i and ; to use only one price basis

(i.e., a particular slot can not be sold on both a preemptable and non-preemptable basis,
simultaneously). Constraint (6) requires that the allocated demand for a particular type of time
slot not exceed its allocated supply. Finally, constraint (7) requires that in order for a market
order to be accepted, the set of logical constraints associated with that order must be satisfied
(e.g. “I’d like to fill order #3 or order #7 but not both.”).

[0245] To facilitate the price discovery process as well as to clear the final trades, the
market requires the calculation of a set of prices for the traded slots/viewers given the solution

to the above allocation problem. This problem can be referred to as the “pricing problem.”
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Such prices determine how much the buyers are charged and how much sellers receive from a
particular trade. In other trading mechanisms for advertising time, either the pricing |
mechanism involves bilateral bargaining (i.e., BuyMedia, AdOutlet), was found to be
objectionable by the buyers (i.e., AdAuction), or employing the complete set of buy and sell
order submitted to the market multiple complex steps and computations which, if a competitive
equilibrium price does not exist, results in a set of non-uniform, pseudo-competitive
equilibrium prices (i.e., the ‘785 application) for the slot. The pricing algorithm proposed here
involves two simple steps and results in a competitive equilibrium price for a slot if it exists or
a-uniform (i.e., single) pseudo-competitive equilibrium price for the slot if a competitive
equilibrium price does not exist.

[0246] The prices calculated under the proposed algoﬁthm satisfy, at the minimum, two
criteria: (1) successful buyers must pay no more than they bid while successful sellers must
receive no less than they asked, and; (2) the total amount that buyers pay must balance the total
amount that sellers receive. This calculation is complicated by the fact that there might not
exist, given the set of bids and offers submitted to the market and the requirement that the

decision variables x,, and x,, are required to be integers, a set of competitive equilibrium

prices. Using the information generated by the solution to the allocation problem, a

competitive equilibrium set of prices would exist if the following conditions were satisfied.

bi-peq; 2 0 for all accepted orders
oi-peg <0 for all rejected orders
Pk ® ZicAa 4i=0 Walras Law.
[0247) Where a set of competitive equilibrium prices does not exist, a set of pseudo-

competitive equilibrium prices is calculated. This preferred embodiment of the pricing
algorithm includes only those market orders that are accepted by the market allocation

algorithm. The pricing algorithm is formalized as follows:
@2) Zi=MAX, 4y, ( D P+ ,1000.0* 1, )
k i

subject to:
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23) pagx=0foralls, d k.
(24) wW;=0forall i

(25) Z Pux ¥V,y *x, +W, <b, if iisa buy order.
p |

(26) Z P ¥V *x, —W, 20, if iisasell order.
!

Q7 Z W= W.

ii( sells) i)( buys)
where:

Pidk is the price of impressions for program ¢, demographic d, and price basis &;
vid is the number of impressions for program ¢, demographic d;

W; is the amount bid or offer i pays for receives because of the non-existence of

a set of competitive equilibrium prices.
[0248] The problem can be solved by any standard linear programming routine or software;

and a solution is guaranteed to exist. The amount order i pays or is paid is
z, P *Vig * X%, + W,

The uniqueness of a set of prices is not guaranteed. To address this problem, the set of prices

that maximizes Z, are identified. The prices that minimize Z, are also identified where:
(28) Z,=MIN, 4, ( Z P — Z 1000.0 =, j
k i

And, for each program demographic and price basis, the midpoint of these two prices is taken.
[0249] The present invention includes numerous electronic displayable files stored in
trading system 11 and accessed by remote terminals 17 and 18. In a particularly preferred
embodiment, Figures 68-73 represent various screen shots corresponding to the electronic
displayable files. As discussed hereinbelow, each screen provides important information to the

user while including data fields for receiving data from the user for transmission to central trade

84



10

15

20

25

30

WO 2007/133770 PCT/US2007/011620

exchange 11. Although not shown, various screens may be provided for interfacing with a
system operator for performing monitoring and administration functions associated with the
exchange.

[0250] Figure 68 displays a screen shot of the Seller’s Order Book. A review of the screen
shot indicates that the Seller’s Order Book contains two different types of information:
parameter information and market results information. Parameter information includes
information that defines the sell order and that is specified by the seller, including Order
Number, Program Name, Day of Week, Time of Day, Station, DMA, Week Number, Blockﬁ,
and Asking Price/Block. The Blocks parameter is further subdivided into Block Length and
Blocks/Episode. Block length defines the number of continuous seconds up for sale, while
Blocks/Episode defines the number of such blocks available per program episode. The Asking
Price/Block, defined as the»minimum price the seller would accept in exchange for one of its
blocks, in this case a 120-second block, is further subdivided into I (Insured), and U
(Uninsured). | '

[0251] The Order Number parameter is preferably auto-incrémenting, assigned by the
system of the present invention. In a further preferred embodiment, the system allows the seller
to identify an order by name (assigned by the seller), such as 'Premium', 'Bundle A', etc. The
Time of Day parameter identifies the start time of the program. In other embodiments, this can
be changed to Day-Part, e.g. Prime Time. The Week Number parameter specifies which week
in the schedule this order applies to. In a preferred embodiment of the system, this can span
multiple weeks (but must be contiguous). |
[0252] A user would preferably edit an existing order by selecting the edit button adjacent
to the order (left side of screen). In this instance, the word “edit” refers to a change in the
entries created by the seller and changes that occur prior to the order book’s submission into the
exchange. The selection of the edit button causes a new order edit screen to appear, filled with
the contents of the order in question. Only one edit screen is allowed open at any time. A
warning should be displayed if another edit screen is currently open. An order is deleted by
selecting the delete button adjacent to the order (right side of screen). A confirmation screen
appears.

[0253] A review of the screen shot also indicates that the Seller Order Book also contains
market result information. The market result information is generated following the solution of

the allocation and pricing problems based on the market order information submitted to the
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exchange by market participants. As noted elsewhere, the allocation problems refers to the
identification of the set of trades that maximizes the total gains of trade, and the pricing
problem refers to the identification of a set of prices that are consistent with that assignment.
The Matched Spots field presents the results of the solution to the allocation and pricing
problems as it applies to this particular seller. Specifically, the Matched Spots field is
subdivided into the Spot Length and I (Insured) and U (Uninsured) fields. The Spot Length
field depicts the length of the spot provisionally or otherwise sold, while the I (Insured) and U
(Uninsured) fields depict the number of spots of sold provisionally or otherwise on an I
(Insured) or an U (Uninsﬁred) basis according to spot length. The Market Price/Spot field,
which itself is subdivided into I (Insured) and U (Uninsured) fields, identifies the market prices
established by the current invention for the seller’s available blocks of time broken out by spot
length and whether the spot is provisionally sold on eitherA an insured or uninsured basis. The
numerical values beneath the Revenue field satisfies the following mathematical expression: =
I-Matched Spots* I-Match-Price + U-Matched * U-Match-Price. The Total Revenue field
represents the sum of all the revenue the seller has earned, either provisionally or not, from all
of its trades. At the appropriate time, the seller has the opportunity to revise, directly onto its
Order Book, its Asking Price per Block Price in an attempt to sell additional blocks of time.
[0254] Figure 69 displays a screen shot of the Buyer’s Order Book — Demographic Bids. A
review of the screen shot inaicates that the Buyer’s Order Book — Demographic Bids contains
two different types of information: parameter information and market results information.
Parameter information includes infgrmation that defines the buy order and that is specified by
the buyer, including Order Number, Demographic, Days of Week, Time, DMA, Week Number,
Spot Lehgth, Spots, and Bid CPP. The Spots parameter is further subdivided into Frequency,
Spots/Episode, Minimum Pod Position, and Targeted Ratings Points (TRPs) per Week. The
Frequency parameter is further subdivided into Minimum and Maximum. The TRPs Per Week
parameter is further subdivided into Minimum and Maximum. The CPP (i.e., cost per targeted
rating point) parameter is further subdivided into I (Insured) and U (Uninsured). The numerical
value established for the Bid CPP parameter defines the maximum amount the buyer is willing
to pay for the target rating point.

{0255] As before, Order Number is auto-incrementing, assigned by the system. Ina
preferred embodiment of the system, the buyer has the ability to identify an order by name

(assigned by the seller), such as 'Premium’, etc. The Week Number parameter specifies which
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week in the schedule this order applies to. In a preferred embodiment of the system, this can
span multiple weeks (but must be contiguous). Time of Day represents the start time of
program. In other embodiments, this can be changed to Day-Part, e.g. Prime Time.

[0256] A user would preferably edit an existing order by selecting the edit button adjacent
to the order (left side of screen). In this instance, the word “edit”‘ refers to a change in the
entries created by the buyer and changes that occur prior to the order book’s submission into
the exchange. The selection of the edit button causes a new order edit screen to appear, filled
with the contents of the order in question. Only one edit screen is allowed open at any time. A
warning should be displayed if another edit screen is currently open. An order is deleted by
selecting the delete button adjacent to the order (right side of screen). A confirmation screen
appears to verify the action. |
[0257] - A review of the screen shot also indicates that the Buyer’s Order Book —
Demographic Bids -- also contains market result information. The market result information is
generated following the solution to the allocation and pricing problems based on the market
order information submitted to the exchange by market participants. As noted elsewhere, the
allocation problems refers to the identification of the set of trades that maximizes the total gains
of trade, and the pricing problem refers to the identification of a set of prices that are consistent
with that assignment. The Matched Spots field presents the results of the solution to the
allocation and pricing problems as it applies to this particular buyer. Specifically, the Matched
Spots field is subdivided into Fréquency, Spots/Episode, Minimum Pod Position, and TRPs per
Week. The numerical values contained in these sub-fields depict how the buyer’s buy order is
“filled.” Because the assignment problem is a constrained optimization problem and the
constraints include the parameters established by each buyer, if a buyer’s order is filled, it will,
by definition, be filled in a manner that satisfies the buyer’s buy parameters.

[0258] The TRPs per Week subdivision is further subdivided into I (Insured), and U
(Uninsured). The numerical values contained in these sub-fields depict the number of TRPs the
buyer has provisionally or otherwise acquired on such bases. The Matched CPP (i.e., cost per
targeted rating point) field is further subdivided into I (Insured), and U (Uninsured), and depicts
the market prices for the buyer’s provisionally or otherwise acquired TRPs. The numerical
values beneath the Cost field satisfies the following mathematical expression: = I-Matched
TRPs/Week* I-Matched-CPP + U-Matched TRPs/Week * U-Matched-CPP. The Total Cost

field represents the sum of all the costs the buyer has incurred has earned, either provisionally
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or not, from all of its trades. At the appropriate time, the buyer has the opportunity to revise,

directly onto its Order'Book, its Bid CPP Price in an attempt to buy additional blocks of time.

- [0259] The numerical values contained in all fields labeled “Matched” depict if and how the

buyer’s buy order is “filled.” Because the assignment problem is a constrained optimization
problem and the constraints include the parameters established by each buyer, if a buyer’s order
is filled, it will, by definition, be filled in a manner that satisfies the buyer’s buy parameters.
[0260] Figure 70 displays a screen sﬁot of the Buyer’s Order ‘Book —Program Bids. A
review of the screen shot indicates that the Buyer’s Order Book — Program Bids contains two
different types of information: parameter information and market results information.

Parameter information includes information that defines the buy order and that is specified by
the buyer, including Order Number, Program Name, Demographic, Days of Week, Time,
Station, DMA, Week Number, Spot Length, Rating, Spots per Episode, TRPs per Week, and
Bid CPP. The Spots per Episode parameter is further subdivided into Minimum and Maximum.
The TRPs per Week parameter is further subdivided into Minimum and Maximum and the
Pricing parameter is divided into Bid CPP (i.e., cost per targeted rating point), which is further
subdivided into I (Insured) and U (Uninsured). The numerical value established for the Bid
CPP parameter defines the maximum amount the buyer is willing to pay for the targeted rating
point.

[0261] As before, Order Number is auto-incrementing, assigned by the system. Ina

preferred embodiment of the system, the buyer has the ability to identify an order by name

* (assigned by the seller), such as 'Premium!, etc. The Week Number parameter specifies which

week in the schedule this order applies' to. In a preferred embodiment of the system, this can
span multiple weeks (but must be contiguous). Time of Day represents the start time of
program. In other embodiments, this can be changed to Day-Part, e.g., Prime Time.

[0262] A user would preferably edit an existing order by selecting the edit button adjacent
to the order (left side of screen). In this instance, the word “edit” refers to a change in the
entries created by the'buyer and changes that occur prior to the order book’s submission into
the exchange. The selection of the edit button causes a new order edit screen to appear, filled
with the contents of the order in question. Only one edit screen is allowed open at any time. A
warning should be displayed if another edit screen is currently open. An order is deleted by

selecting the delete button adjacent to the order (right side of screen). A confirmation screen

- appears to verify this action.
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[0263] A review of the screen shot also indicates that the Buyer’s Order Book — Program
Bids -- also contains market result information. The market result information is generated
folloWing the solution to the allocation and pricing problems based on the market order
information submitted to the exchange by market participants. As noted elsewhere, the
allocation problems refers to the identification of the set of trades that maximizes the total gains
of trade, and the pricing problem refers to the identification of a set of prices that are consistent
with that assignment. The Matched Spots field presents the resulits of the solution to the
allocation and pricing problems as it applies to this particular buyer. Speciﬁcally, the Matched

-Spots field is subdivided into Frequency, Spots/Episode, Maximum Pod Position, and TRPs per

Week. The TRPs per Week subdivision is further subdivided‘into I (Insured), and U
(Uninsured). The numerical values contained in these sub-fields depict the number of TRPs the
buyer has provisionally or otherwise acquired on such bases. The Matched CPP (i.e., cost pef
targeted rating point) field is further subdivided into I (Insured) and U (Uninsured), and depicts
the market prices for the buyer’s provisionally or otherwise acquired TRPs. The numerical
values beneath the Cost field satisfies the following mathematical expression: = I-Matched
TRPs/Week* I-Matched-CPP + U-Matched TRPs/Week * U-Matched-CPP. The Total Cost
field represents the sum of all the costs the buyer has incurred, either provisionally or not, from
all of its trades. At the appropriate time, the buyer has the opportunity to revise, directly onto
its Order Book, its Bid CPP Price in an attempt to buy additional blocks of time.

[0264] The numerical values contained in all fields labeled “Matched” depict if and how the
buyer’s buy order is “filled.” Because the assignment problem is a constrained optimization
problem and the constraints include the parameters established by each buyer, if a buyer’s order
is filled, it will, by definition, be filled in a manner that satisfies the buyer’s buy parameters.
[0265] Another figure is a preferred embodiment of a Buy Order screen. This screen is
preferably used as the first screen for creating a new Buy Order. Upon the user’s entry to this
screen, the user must identify its desired demographic, the day(s) of the week it wishes to
acquire its audience items, the beginning and ending time periods, the DMAC(s) it wishes to
acquire audience items in, the weeks during which it wishes to acquires its audience items, and
its desired spot length. Upon activating the program search button, a search algorithm
identifies the set of programs that satisfy the buyer’s search requirements.

[0266] Another figure displays a list of programs that satisfies the buyer’s search

requirements, including the DMA location of the offered program, its exhibition day and time,
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estimated TRP expressed in terms of the demographic desired by the buyer, and its desired spot
length. The buyer can identify the set of programs from which its buyer order can be filled by
simply checking, for each program, the check box to the left of the DMA and Station field.

Depending on the number of programs that are checked, the buyer either creates a program bid,

ora demographic bid. Under a program bid, the only checks a single program, while under a

demographics bid, the buyer checks more than one program.

[0267] This figure also displays a set of fields that, once responded to by the buyer, allows
the buyer to identify their exact buy program, expressed in terms of predicted frequency
(minimum) and frequency (maximum), spots per episode (maximum), pod position (minimum),
TRPs per week (minimum), and TRPs per week (maximum). Because a buy program’s “reach”
is simply the number of TRPs/week acquired divided by thé number “frequency,” it is clear that
this figure shows that buyers have the ability to express their buy orders in terms of reach and
frequency, the two parameters that define a buyer’s buy order (i.e, buy program) under the
current media trading process. However, unlike the current media trading process, under the
present invention, buyers are able to explicitly define their buy programs and to have them
efficiently filled. Under the conditions of the mathematical optimization, if the buyer
completes a trade, the conditions of his/her buy program are completely satisfied. Under the
current media trading process, buyers attempt to satisfy these conditions in a sequential fashion.
Becﬁuse the buyer is committed to each trade, this sequential process makes it possible that the
buyer will be incapable of satisfying its buy program needs either because it has insufficient
funds, the prices are too high, or because the desired audience items are unavailable for sale.
Upon filling in all the requested information, the buyer can submit its’ buy order to the buyer’s
Order Book by activating the submit buy order button. The Order Book lists all of the buyer’s
created market orders. ' '

[0268] Another figure is a preferred embodiment of a Sell Order screen. This screen is
preferably used as the first screen for creating a new Sell Order. Upon the user’s entry to this
screen, the user must identify the day(s) of the week it wishes to sell its audience items, the
beginning and ending time periods, the DMA(s) in which it wishes to sell its audience items,
and the weeks for which it wishes to sell its audience items. Upon activating the program
search button, a search algorithm searches through a data file that contains the seller’s program
schedule for all of its stations and identifies that set of programs that satisfies its search

requirements.
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[0269] Another figure displays a list of programs that satisfies the seller’s search
requirements, including the station call letters; program name, the exhibition week, a column
where the seller inserts its estimate of the number of TRPs that will be delivered by its program
across the different demographic categories, block length, the number of blocks per episode up
for sale, and the minimum amount of money the seller requests per block for selling the block
on a guaranteed versus an non-guarantéed basis. Upon filling in all the requested information,
the seller can submit its sell order to the seller’s Order Book by simply activating the submit
ask button. The Order Book lists all of the seller’s created market orders.

[0270) Figure 71 displays a screen shot of the Market Information Screen available to
sellers. A review of this screen indicates that it is split into two components, the Demographic
Data and the Spot Data. The Demographic Data portion of this screen presents several fields of
information, including DMA, Station, Week, Day, Time, Demographic, Spot Length and
Number, I CPP, and U CPP. The Spot Data component presents several fields of information,
including DMA, Station, Week, Day, Time, Program, Spot Length and Number, and Price per
Spot. The Pfice per Spot component is further subdivided into two subdivisions, I (Insured)
and U (Uninsured). In a preferred embodiment of the present invention, the Market
Information screen permits sorting by any column of information.

[0271] Figure 72 displays a screen shot of the Individual Trade Information Screen -
Sellers. It presents several fields of information, including Offer Number, Buyer, Spot Length
and Nuniber, DMA, Day, Time, Week, and Matched Cost Per Point, and Matched Price Per
Spot. Both the Matched Cost Per Point and Matched Price Per Spot are further subdivided into
two subdivisions, G (Guaranteed) and NG (Non-guaranteed).

(0272] Figure 73 displays a screen shot of the Individual Trade Information Screen -
Buyers. It presents several fields of information, including Buy Number, Station, Spot Length
and Number, DMA, Day, Time, Week, and Matched Cost Per Point, and Matched Price Per
Spot. Both the Matched Cost Per Point and Matched Price Per Spot are further subdivided into
two subdivisions, I (Insured) and U (Uninsured).

[0273] In summary, the present invention provides an auiomated exchange system
including a smart electronic double auction for allocating audience items among prospective
buyers and sellers and for calculating a set of prices for the audience items based on buyer bids
from the buyers and seller offers from the sellers, comprising: remote terminals for initiating

and transmitting data including buyer bids and seller offers; and a central trade exchange
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system including a trading means for receiving buyer bids and seller offers from said remote

terminals, simultaneously processing the buyer bids and the seller offers, identifying a set of

trades in audience items between buyers and sellers which optimize gains obtained by buyers
and sellers from the set of trades in audience items based on the bids and offers received by said
trading means, and calculating a price for each audience item in the set of trades, and
identifying rejected Buyer bids and rejected seller offers. A logical XAND condition is
preferably employed to identify a set of trades in audience items between buyers and sellers.
The buyer preferably has the ability to express his/her buy orders in terms of reach and
frequency.

[0274] The system can preferably assign a unique offer price to each demographic category’
across four different bases upon which audience items are typically sold (i.e., preemptable,
insured; preemptable, uninsured; non-preemptable, insured; and non-preemptable, uninsured
basis). Buyer bids preferably include single-item bids and multi-item bids and said seller offers
include single-item offers and multi-item offers. Buyer bids and said seller offers can include
program bids and day-part bids. Buyer bids preferably include adjacency bids for adjacency
audience items positioned in time early in a program, the remote terminal capable of receiving
an adjacency bid including an adjacency premium and transmitting the adjacency bid to the
central exchange system. Buyer bids can include a bid excluding a program, and the trading
means can further function to receive and process the buyer bid excluding the program.

[0275] Audience items can include a specific time length, where the trading means
functions to for partition the specific time length audience item into multiple advertising spots.
The set of trades can be a set of tentative trades, the trading means further functioning for
calculating gains from the set of tentative trades received during a first pair of bidding rounds,
calculating gains from a set of second trades received during a second pair of bidding rounds
and selecting one of the set of tentative trades and the set of second trades having a largest
gains from trade. The trading means can further function to perform a feasibility and internal
consistency assessment of the buyer bids based on the seller offers.

[0276] The trading means can further function to determine whether a set of tentative trades

exist after receiving both seller offers and buyer bids and closing the auction if no set of

tentative trades exist after receiving both seller offers and buyer bids. Another function for
trading means is to receive and process seller offer prices and buyer bid prices during a first set

of bidding rounds and receive and process modified seller offer prices and modified buyer bid
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prices during a second set of bidding rounds, the trading means being preferably adapted to
accept and process modified seller offer prices during said second set of bidding rounds which

are less than the seller offer prices during the first set of bidding rounds and to reject modified

~ seller offer prices during the second set of bidding rounds which are greater than the seller offer

prices during the first set of bidding rounds, the trading means being further adapted to accept
and process modified buyer bid prices during the second set of bidding rounds which are
greater than the buyer bid prices during the first set of bidding rounds and to reject modified
buyer bid prices during the second set of bidding rounds which are less than the buyer bid
prices during the first set of bidding rounds.

[0277] This invention has been described in connection with the preferred embodiments.
These embodiments are intended to be illustrative only. It will be readily appreciated by those
skilled in the art that modifications may be made to these preferred embodiments without .
departing from the scope of the invention as defined herein.

[0278] It will be appreciated by those skilled in the art that changes could be made to the
embodiments described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed,
but it is intended to cover modifications within the spirit and scope of the present invention as

defined by the appended claims.
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CLAIMS
I claim:

1. An automated exchange system including a smart electronic double auction for
allocating audience items among prospective buyers and sellers and for calculating a set of
prices for the audience items based on buyer bids from the buyers and seller offers from the
sellers, comprising: ‘

remote terminals for initiating and transmitting data including buyer bids and seller
offers; and

a central trade exchange system including

a trading means for receiving buyer bids and seller offers from said remote
terminals,

processing the buyer bids and the seller offers,

identifying a set of trades in audience items between buyers and sellers which
optimize gains obtained by buyers and sellers from the set of trades in audience items based on
the bids and offers received by said trading means, and

calculating a price for each audienc‘;e item in the set of trades,

wherein the audience items comprise a plurality of categories, and

wherein the sellers can submit a unique offer for each category in the plurality of
categories.

2. . The system 6f claim 1, wherein the plurality of categories consists essentially of: (1)
preemptable, insured; (2) preemptable, uninsured; (3) non-preemptable, insured; aﬁd (4) non-
preemptable, uninsured basis.

3. The system of claim 1, wherein the system is adapted so that each of the buyers can
specify its own reach and frequency requiremgnts. _

4, The system of claim 1, wherein the system is adapted so that a seller can identify a
specific prospective buyer as an undesirable buyer and adjust an asking price of the seller
upward in order to reduce the likelihood of a trade with the undesireable buyer.

5. The system of claim 4, wherein the system is adapted so that the undesireable buyer
can bid again with a higher bid.

6. The system of claim 1, wherein the audience items include available advertising
time on specified broadcast shows, other programming, viewing content and/or listening

content, and wherein the system is adapted so that a buyer can bid on available advertising time
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on specified broadcast shows, other programming, viewing content and/or listening content,
wherein the specified broadcast show, other programming, viewing content and/or listening
content that the buyer bids on is selected from a list, and the list is generated from a search
procedure over content that satisfies self-identified buy program parameters of the buyer.

7. The system of claim 1, wherein the system is adapted such that one buyer can
specify a placement relationship for an audience item with respect td a placement of an
audience item by another buyer. -

8. An automated method of allocating audience items among prospective buyers and
sellers based on buyer bids from the buyers and seller offers from the sellers, comprising the
steps of:

receiving, in a computer, buyer bids to buy audience items and seller offers to sell
audience items, wherein the buyer bids specify reach and/or frequency requirements;

processing the buyer bids and the seller offers;

identifying, given constraints imposed by individual reach and/or frequency of
requirements of buyers, all different possible sets of trades between buyers and sellers in
audience items and identifying a set of trades in audience items which optimize gains obtained
by buyers and sellers based on the bids and the offers received by the computer;

calculating a price for each audience item in a set of trades that optimize gains
obtained by buyers and sellers; |

identifying rejected buyer bids and rejected seller offers;

transmitting electronic notifications of accepted buyer bids and seller offers forming
the set of trades, said rejected buyer bids and said rejected seller offers, to respective remote
buyer terminals and remote seller terminals.

9. The automated method of claim 8, wherein the audience items comprise more than
one type of audience item, and wherein the seller offers can differ for each type of audience
item.

10: The automated method of claim 9, wherein the audience items are in the form of
access to television viewers, and wherein demographic type refers to a distinct viewer
demographic. |

11. The automated method of claim 8, wherein the buyer bids further specify spots per
episode requirements of the individual buyers and the different possible sets of trades identified

take into account the spots per episode requirements of the individual buyers.
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12. The automated method of claim 11, wherein buyers create a buy program that
includes parameters, wherein reach, frequency and spots per episode are the parameters, and
wherein the buyers can set a minimum and a maximum of the reach, frequency, and spots per
episode parameters for the buy program.

13. The automated method of claim 12, wherein the audience items are in the form of
access to television viewers, radio listeners, and internet users, there is more than one type of a
distinct viewer demographic, listener demographic, or internet user demographic and wherein
viewing, listening and/or internet use data are provided for measuring the number of viewers,
listeners and/or users, by viewer, listener and/or user demographic, for the viewing, listening or
internet using content, and the method further comprises adjusting the viewing, listening and/or
internet use data by applying statistical analyses to the viewing, listening and/or internet use
data for determining an extent to which viewers view a program episode after episode, listeners
listen or migrate across a radio broadcast program and/or the internet users use and visit a
specific website.

14. The automated method of claim 8, wherein a prospective trade is found between a
particular seller and a particular buyer, and the method further comprises showing the particular
seller the identity of the particular buyer.

15. The automated method of claim 14, wherein the particular seller rejects the
particular buyer’s bid, wherein there are multiple rounds of buyer bids and seller offers, and
wherein the particular buyer can submit a higher bid in a subsequent round.

16. The automated method of claim 8, wherein each of a first buyer and a second buyer
submit bids, further comprising specifying a logical condition for the first buyer’s bid of a form
“bid X for an N-Second spot that immediately follows/precedes a spot acquired by the second
buyer” so that the second buyer’s bid is accepted only if the first buyer’s bid is accepted.

17. The automated method of claim 16, wherein each of a first buyer and a second buyer
submit bids, and the method further comprises specifying a logical XOR condition for the first
buyer’s bid so that its bid is only accepted if the second buyer’s bid is not.

18. The automated method of claim 16, wherein the audience items are opportunities to
advertise to viewers of viewing content, listeners of listening content and/or internet users of an
internet website, wherein each of the first and second buyers’ bids are accepted, and the method
further comprises specifying that the second buyer’s opportunity to advertise occurs after the

first buyer’s opportunity to advertise.
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19. A method for sellers to sell advertising spots and for buyers to buy the advertising

spots, comprising the steps of: ' |

providing a computer system adapted to receive asking prices from sellers and bid
prices from buyers, wherein the computer system is adapted to compare the bid price for a spot
with the asking price for the spot;

adapting the computer system so that sellers can designate different asking prices for
each viewer demographic category; |

adapting the computer system so that buyers can designate reach, frequency, and/or
spots per episode;

showing a first seller a prospective trade with a first buyer; and

allowing the first seller to reject the prospective trade with the first buyer.

20.  The method of claim 19, wherein a third buyer can specify a time or spacing
relationship between an advertising spot that the third buyer bids on and a different advertising
spot that a fourth buyer bids on.

21. The method of claim 20, wherein the advertising spots are in a media selected from
the group consisting of télevision, radio, movies, magazines, newspapers, billboards, computer
files, internet and telephone.

22. The method of claim 19, further comprising the steps of:

receiving and processing seller asking prices and buyer bid prices during a first set
of bidding rounds; -

receiving and processing modified seller asking prices and modified buyer bid prices
during a second set of bidding rounds including accepting and processing modified seller
asking prices during the second set of bidding rounds which are less than the seller asking
prices during the first set of bidding rounds,

rejecting modified seller asking prices during the second set of bidding rounds
which are greater than the seller asking prices during the first set of bidding rounds;

accepting and processing modified buyer bid brices during the second set bidding
rounds which are greater than the buyer bid prices during the first set of bidding rounds; and

rejecting modified buyer bid prices during said second set of bidding rounds which

are less than the buyer bid prices during the first set of bidding rounds.

97



PCT/US2007/011620

WO 2007/133770

1/65

000%T | 000% 000% 0009 (OEND) 2417 e10ATY
000°S1 0009 000°9 000°€ (NdsE) %pﬁam afario)
00042 0 000°Z1 00021 (ALIW) Moyg uoasp woy, oryy
GAS T0C &F=al JAREAN SUE50.1g YIoMz0 z (1)

(e8'v 1om51/) sTomay A Te10,
SIOMIIA

qe_wﬁu_m.ﬁ FI0MION 9[qB))

} "Dld




PCT/US2007/011620

WO 2007/133770

2/65

- (sXOMBIA
A0YS USRED WO, §00°p7) SPUCIS

096 o¥8 0ZL 009 08¥ Q9¢ (g
- I

021

] I i I T

U BRO

£# 1980

¢ Il

01

el
vl

91

(Puodds/g)
1950



WO 2007/133770 PCT/US2007/011620
3/65

FIG. 3

30 |

28

24 -
Offer #3

22 -
20 ~~

18

" Offers 16 =~
($/second) 1a ' Offer #2

12
10 T

8 ——
Offer #1

I I | l [ | I l
120 240 360 480 600 720 840 960

Seconds (12,000 18 — 49 Year Old Tom
Grcen Show Vievwers) .




WO 2007/133770

30

PCT/US2007/011620
4/65

FIG. 4

Intel

28 —

26

24

22 —

20 —

Bids 0]
($/second) 16 —

14 —

12—

10

Xerox

Ford

P&G

| l | I I l o

120 240 360 480 600 720 840 960

Seconds (12,000 18 — 49 Year Old Tom
Green Show Viewers)



WO 2007/133770

Blds/Offers
($/second)

30
28
26
2%
22

20

18
16
14

12

10

PCT/US2007/011620

5/65

Intel (18-49) F l G . Sa

B Offer #3
Xerox (1849)
Oﬂer # 2 Ford (18-49)
Offec# 1
| { { ! ] | { {
| ] i | | / I I
120 240 360 480 600 720 840 960

Seconds (12,000 18 — 49 Year Old Tom Green
Show Viewers)



PCT/US2007/011620

WO 2007/133770
6/65

FIG. 5b

Intel (18-49)

30

Nike (12-17)

264 B

24_¢

Offer #3

Xerox (18-49)

22—

20—— Toys “R” Us
(12-17)

18t—

16 -—
Ford (18-49)

Bids/Offers
($/second)

Offer#2

1
l

p—
N
|
[

Offer # |

f | | { | | !
I I [ I I ol
120 240 360 480 G0 720 840 96

Secands (12,000 12 - 17 Year Old, and 12,000 18-49
Year Old Tom Green Show Viewers)

—t—



WO 2007/133770 PCT/US2007/011620

7/65

FIG. 5¢

30
Nike (12-17)

28

Dell (18-49)

26 _|

24 _| B
McDonald's
22 — . : (12-17

Offer #3
18 —

B(i;lliﬁgii;rs S Intel (18-49)

14 -
Offer # 2

12 —

10

Offer# 1

! l I | | l ! |
120 240 360 480 600 720 840 060

Scconds (3,000 12 — 17 Year Old, and 6,000 18-49
Year Old College Baskethall Viewers)




WO 2007/133770 PCT/US2007/011620

8/65

e~ — - T = o > o i —— —— T . ——

r ;
Remote Terminal 2 —\

: |
' i .
10 : L/
\ H Trading ]
! Terminal |
| |
S S i |
- 11
r—= - - T Rt ey
Central

> - Settlement
) System Modem 14 Trade
Exchange
42 31 \1 )Y y 12 ‘
30 3 '\

Trading System
Stores Bid and Offer Information Submitted to Exchange
Stores Andience Demographic Data
Bvaluates the Feasibility of Bids
Identifies the Bfficient Assignment of Viewers
Identifies the Prices at Which the Viewers Trade
Notifies Participants Whether Their Orders Have Been Accepted
Notifies Participants on the Conditions Under Which Viewers Trade
Maintains Detailed Trade History
Provides Necessary Trade Data For Settlement and Complumce

[
l Modem' Compliance |, }~43 )] Surveillance
16 System | “1 .System
4 33 51/

® & o ¢ & & o0 ¢ o

— 21
(mmm e e S s
: |
i
{ Modem | Emdmil {
ermin. i
{ 34 8.
! 23 E_/ 1
Remote Terminal !
________________________________ I




WO 2007/133770

PCT/US2007/011620

9/65
Fl G ' 7 Registration 60
v
Escrow Funds 61

{_*l

Sellers Create & Place
Sell Orders (Round 1) &
Y
Order Processing
63
+ .
Buyers Create & Place :
» Buy Orders (Round 2) | 64
No
Feasible? 65
Order Processing 66
k4
|  Sellers Revise Seil
Orders (Rounds 3 & 5) | 624 (62b)
4
Order Processing
63a (63b)
¥
Buyers Revise Buy
Orders (Rounds 4 & 6) 64a (64b)
v
Order Processing

66a (G6b)

Settle Trades

o




WO 2007/133770

10/65

PCT/US2007/011620

FIG. 8

60

61

Call Market #1 Call Market #2
Registration 60 Registration
) v
Escrow Funds | 61 Escrow Funds
Sellers Create and Sellers Create and
Place Sell Orders .62 Place Sell Orders
Y Y 62
Order Processing @ Order Processing
- - 63
. Buyers Create and Buyers Create and -
Place Buy Orders 64 Place Buy Orders 64
' No
Feasible? 65
Order Processing 66 Order Processing 66
68 i 68
Settle Trades Settle Trades

Time




WO 2007/133770 PCT/US2007/011620

11/65

300

w
FIG. 9 Cus )

o TRADEABLE
PREEHPTABL o

@
DAY-PART oAt )-305 (306
' PREEHPTABLE - W

AUJACENT
- TRRDEABLE
PREEMPTABL AD J ACE"T 310
"THE TOM

GREEN SHOY" Titig
SHoY PREEHPTABLE ADJACEHT 312

ADJACENT

TRAIPHBLE
@ ADURCENT 313

-
REEMPTABLE ADJACENT 315 316
PROGRAM HON-
TRADEABLE o W
PREEMPTABLE ADJACENT

m TRADEABLE

TRADEABLE
ok soneEnT
PREEHPTABLE 21 AN

e
ADJACENT

0 308



PCT/US2007/011620

WO 2007/133770

12/65

98 __
| uoyRuLIOJu] 9011 IO
8 — TONBILIONU] SPU09S SNONURU0D
78 ——wmISorg paIaIO 0} PoIOBINY SIOMOIA
€8 —— s10M91A popormy JO uOnEooT orqdeiSoen
8T8 .— SWRIZ0IJ pa[pung pue ps[punqu) ©
uoneo0T AB(] pUe 2WiL], PUL SUreN urelsold
| . S[eS
10 S]qe[lEAY oIV S}0d§ YoM I9AQ [BAISTI] SUILL,

UOT}BUIONU]

B0 - 08

«— (8

o — I8

0l OI4




PCT/US2007/011620

WO 2007/133770

13/65

I gao_mam.
q83

™,
!J-.

s,

",

(prg wexsoiq
™ -OA Io)

vgy VT B _— prg ed-Aeq

A
~ o , IoAng
9.8  PIE[BOOT ~. |
. prgwesSorg

. \ll/ ........ ..........
B8  PIF [euoney

TONBTIION]
L8

adAy, pig

AN




PCT/US2007/011620

WO 2007/133770

14/65

66~ ~UOHBULIONU] 30U Pig e
wasAS o[qe/eposidg/siods e
86— 90\ /STOLSSaId:
93 \/SuO]ssalduy ﬁl\&
\I/E:o%ﬁ mowpgmy e

——0odA[. Ang
vml/ﬂmuog j0dg pue m«omm Jo Isquuny Y,
sousIpny 10818, €6

76~ —mrIS01q pamsa(] JO uoyeooT orgdeiSosn /|\

16— "Uu0oneo0T Ae(] pue SWI], puB SUrEN Weidold e

PSPUBTIS(J 8TV SISMIIA TOTUM 19AQ) [BAISIU] SWLT, o< (6 |

63 - wrex8o1d Ag pig -
T uoneuuopy pig oing

¢l 'Ol




PCT/US2007/011620

WO 2007/133770

15/65

11
“nopRmLIOSU] 90U Pig

®

0TI e Iod suorssoxdmy o

601 WSISAS 9[qe)) Iod oposidy 194 sjods
~~ S[upsYqag weidord/siodg ~e_—801
LO1—edA] 4ng

| mSusgiodg e
901
601~ UoNBUHOJU] WRI0IJ POPN[OXY e
Y01~ omderSown( sousipny 19518 e
SISMIIA POIISa(] JO UOWLooT onydeISoan e
C0l—___s19M91A JO UOPEOOT AB(] PUR ST €01
POPUBTIS(T STV SIOMSIA YON[A 19AQ) [BAISU] SWIL], o ~101

- med-Ae( £d pig -

001
/aoumﬁﬁo,«ﬂ pig Iodng

£l 'Ol




PCT/US2007/011620

WO 2007/133770

16/65

LIT —— oo 104 prog syo01g

[ ]
Q] J—— ONUDASY [EIOL, e
CII™——~—90UJ 1o o
PIl ———— DUJRHO »
oposidg 104 A10JUSAU] e
Z\ weisol e
- UOQBULIOJU] I8 JS[[S - it
S}MSSY punoy-Ioiay
2
b

I 1 '9l4




PCT/US2007/011620

WO 2007/133770

17/65

Noo M Iod paseyamy suotssardury
gl _sop Tl
[ \\mm\.\uoﬁm 19BN

U cr——eongpig
(xeur) (urom) Yoo Lo suorssardury
_____uopeso yed-Le( pue A

£ll
- orqdeiSows

ctl ~ woneoo] YNG

/

- uorjeuLIofy] pig wed-Aeq loAng - Tl
S)[NS9Y PUNOY-IU]

A

e o o o o

7 —
o 51 "Dl




PCT/US2007/011620

WO 2007/133770

18/65

wﬂﬂ __Iee/ 18 paseromy suorsserduy

. 1500 apeI],

L SOL{ 193 TeAl

S¢1 —oougprg

PETT T (xew) (umm) yeop Ing suoIssaIdury o
g7 — UORBI0T med-Ae pue Ae(] o
B -~ oumeNweiSol e
[E]—UONBOOTVINQ o

- UOLBULION] pIg WeiSold JeAng -
Sinssy vqsom.uoﬂﬁ

9¢l1

—Ttl

\ s
0¢1 O— .UE




PCT/US2007/011620

WO 2007/133770

19/65

(s.000)
(69 — 1) s10M3IA S[BIN

1# I°TeS

CH# RS

AN

SIIMIIA S[ETAl
PUBSnOYY, J9J 9L J



PCT/US2007/011620

WO 2007/133770

20/65

(5:000)
(67 — 8T) sIama1A ey
€ [/ I
| | , |
_ ! a “ “
SSTETAL 0001
103 90113
o[
SSTEN 000 H IS /
103 ouﬁmuo%ﬂm / mggm el ¢
———— L ._ ||||| JAQISOd ﬁgmﬂoﬁ
¢ X 9oug
" SEnool)
\ P I0J 90U Jofng
et — ¥
suyding SofEIN 89\4
2AnE3sN I04ng Tog o011
7 BIPS
81 "Dl




PCT/US2007/011620

WO 2007/133770

21/65

A jsouEy ) ;cuw__mmhmw. ( pasaoiq )

] smssg m
N "34-5eq|eq %

035{3uRd4 UBS(G

10439

uo3sog

!
R ol
TpRReST g
syWa _
YHO- UM O Vilo 3(BU)S @ *adky Ang ] 6T | :436us7 30d5 109135 o] L1-21 "s31e):Auofiage) 9qdesbouag 383G
UolEwLIoJu} Jodg

(] (Ueg -5 (3-RBUTUIO A1403): 34 feg

o fyC fpuns0y MmO RpID APSIGEDY  AepSAUPAHCT AOPSIMLE ARy OO :odK Jo heg

[a]0002 L1 %30 "wns]:puy []000z 9T 100 "oR]:uaaniaq burj es wuLy Joj Pig

poLiad Ang

CENGEEICED

2 tpunoy
fouaBy py s0j0 sa|npa sjoog | siese Sauzjpne
eiB10ab .<=“_uwmm om__ dien v feuain | w.__ow anyoty .m,nwm E_aouonm\ ﬁ owaq

6l "Dl




PCT/US2007/011620

WO 2007/133770

22/65

A 1Boue) )  ( pasooyd )

SOOBULEM THL
THL
ayoeJeY LIBYMm Aeg
. Yorewiesq Augejed |
:pepnixg 'SuiBJbolg
YHOMISU BIUB BpNjOXg [l AN |
a0 HOMB 8e0
uoisnjox3 weibold
, _ ofeoyo . 24-g} Buipug
§988 G| L1-g1'seey sejebuy so7 (eS-) eun awngd nyL 9}-04 bupreig
YIOA MeN SX88M 6
yibueqjodgs  oydesBousag sYa ued Aeqg %83 Jo(s)Aeg uoneinq

uoyeuuoyul pig Wed Aeg

e

: . Bueygxe
>u=mm<wul.\uw=wm 53]NPSYSS yoog | siEleq ﬁmu_x_mucu_usw
/6103 ) pebboy/ UIPH | FHOINL| weiboi” |AKRLY |ipid) | uncooy ouweq

0Z "9l4




PCT/US2007/011620

WO 2007/133770

23/65

m_g__d 208 1910

1] ] L] L1 | 00| 9 I e eI
PR133135 N0k 1404 Aep pue (s)kep ayy Joj sajabuy soy u} qerjeAr $u3440 o s3[3buy 07
Pa3981as nof pud Aep pue (5)Kep 3y Joj ydoj M3l U1 3|qR|JRAR Suay0 Of WOy My
3| qeyduzaugd-uoy | 9yqeydumaug 3|quidusag-uoy | ajqeydimaug
paajuedeny | peaquedeny | paaquesomg-uoy | paayueseng-uoy| (S000) XOH | (s000) Ul X o U
L0}
uesnoyy Jag 894 = TS 3100 TS
puesnoqL 4ad a44q Jsuojssaudug fposidyfsiods | weaBoad/siodg

VINg 84 spig

Omo:m&

a]  of] uncosiq uewyy

eifioab :uj pabibon

. 0beaLy)
. _ £1-21 butpuy
$995 ¢ (1-21 ‘s3|ey $3|36uy s07 (S-H) BuL) uldg nyy 97-01 Butjaeys
4404 Moy .
yibuelods - odesbowsg SYiNg Hed feq Yeap jo(s)heq =w*mmmﬁo
uogewIol| pig Ve Aeg
2 ouno / ebueygxe
fousby Eu.m om S3)Npsyos e_

~ Solisjpne
dai V _m__si R - e

TARIE



PCT/US2007/011620

WO 2007/133770

24/65

RG] | |

3U0g
A _
- $p1q LRJB0Id of
sese|suel T [vore] Sare{ 612 | atia] sor [ 21qendmsasg-uon | apquydimasy [oiqerdmasd-oy |3 qvydeeas
BUELUE SO/E ceref Qare€t/a [ d0/2  06/T|  Peamsul s | it | pansuun. | (0 90 | e W
(500) Foseaung sunissoa [ Lsoz-te oot o3 s et Rl
spig weuboid
- Sem——
el e ) was | owse | owss |omo gy SR (2| @
. . . . A . 1}
So/t| SUE | TTTE[¥07¢ |9272 {61/ NUN mma QM - g%: “m . ik B Lyl |o] 00
qeiduzadg-Loy | aqqerdusauq {3jqerduzaly-voy |3 eeadus
suElaus s/l o2 [en/zloni Jogst]  paumsur painsu] sﬁz__“____ vuuéuﬂ_q agszwz R0 | oo bouag Yi2
(000) paseupang stojssauda] A 5072-0c/1 ] 199 404 KD fsunjssaida | § skeg
. . - , spig Wed Aeq
%00 Jopy, weiboy g uedhl
gmgm _ _m%eo @m%o ?
%00g Jopi0
pesoiy i SPIg  SIBYO  Splg SO | SpE | sielO
By | ey oMol esEy  JeMo] |sew3| aug
N.uc““om@ <® «® @I O \m@cmsoxm
: gausipne .
. sejnps 00! oLa .
S fouteiv 908 /gy | e o oo 8 o, D ousg
I1a] | =YL IGNS=U0§oRE Ja|pUB RN deIb0WS (/iBIAIeS 0808 L0 aBIL[ MAA/: QU :SSBIPPY || < YU |
Spnpmey  smOSiq W Wad I | NOISIH SejioRed Gaiess | oWDH \seysy  doig  Plemiod  %oeg
© B meBe s B Sl
- {001 6a)I0R%] MGIA UpS 6l
(o]~ YOOR J8pIQ) ‘abUBUAXT 8aUBPRY BUL

¢C 'Ol




PCT/US2007/011620

WO 2007/133770

25/65

R e,
D)
- $p1q waubosd oy
IETSURTTVE (e | Sera] 6072 |12 | G072 | |PIqevieadq-UoR| ajqeadiadg [o1qeacumadg-oy] 3 qedioaig
su/e| vl el ol v | Sz o/t S0 pnsut | painsu) | pansiuy | pursuy m__o%_o,mwﬂﬂ_ E%g et
(S000) paseyang suojssaaday _ a{50/2-06/1 | +¥aN Jog e : 15t s
S}insay ¢ punoy - spig weJbold
W B 614 T T Ty
S aen om s owne] wws | owas| %0 lmagy] S8 @sﬁu
go'ssl I wig | W B0 |
W o oser | wer o] owe e | wmt] " Jayl AR | oo
S/ [SE [TV [/t (9072 [GLTT[TU72 |02 cp | B10RNTGRIG-OH | 1qeaGERRYg [3(0va0eaig-10g]| o|qesdusad
sustauel soreliara (oare | er/e|on/z |0ent _“% pansu] painsty | padnsuin | pamsuwg mwmwwww Em_na 31ydesbousg o
{5000) paseuadng suojssasduy A1 60/2-08/1 { 1334 404 {4 fsuol 1|3 i
Synsay g punoy - spid Wed AeQ
008 J8pIQ
PesolD) | g %% mﬂm isaol smg 8o
mvzmzm osiEY ;o;o._ JE T
M@ @ IOk D O | /o8
g E_am ~Tsompauos oog | ows .m cmsmom%_u:m
= _nom%m«:__éum oy \%_._ [BUaINL| weiBosy” [BAILOIY me %ﬁo@ ﬁ owsq
Al HOOQYLIGNS=U0Y87 15 pUre HOGEIBPIOAGNTS/0B0S- W00 BaIU] MHN.GRY 5SSIPPY | oq SUT
SPIOeH  eneld W3 Wid (B | KOEH Sauoed (oS | SWOH Usajp G0 PlBRiod  yoog
@ H m@ Bl & I @ & =
SOUONEY  Malj
3008 JSpIQ) 1abuBLdXg 3USIPRY BuL

AR IE




PCT/US2007/011620

WO 2007/133770

26/65

pue ] | | auog
2
— | ) Sp1q ueabodd oy
quielsle e b serleuzfairlsor],  [310wdmasg-uoy| aqeydnzayy [orqesdisadg-won] ayqeydusas
buE U8 |50/t | el ofe etz | sopa oot (WU pansur | painsuy | paansuuin s | 5000 90 e W
(S000) peseypung swojssasdey | & [SUZ-06/1] 9% 304 ) /oot g sk | wedinyg
X SiNseY € punoy - spig weibold
6l Y Wi 8 11§ #0118 ETTTE .
1O o) OO | | OO (el %0 Jdy| Al | o
1678 RS RN 5
W | T |y comd | 0wy SR | o
sussue e e e |eue e |0l .. [Blmdmasg-uoy] o\ qeadusasq forquadimadg-won| a(qradmasg
suslauel soe i joare ferrzlsor ot _ww podnsu padnsu] paJNSUYLY Aésgu_. L E— "
(S000) paseydung Eo_.mmo.aE fsuojssadtn] § siiq
SJnsay ¢ puno - Spig Ved AeQ
%008 1spi0
pasoD | Spig SIBPO + SPI@| SENO | sPig Siapo
IO | BSBH  JoMOT | sley) - JsamoT i Je3  ue3
i 0.0 Bl 1@ « O | /g
p-punoy SOMNPAYIS oog| oW ° cmcwom%n_a
: it e e T
o NOOQUUIGNS=UQyI8 18|PUBHN00G!SNIOABIAIBS/0B0G:ICY BB MW/ TRY :SSeIppV] . SN |
SPgfESY  SWSQ WS Wid [N Ao SWoE] GesS [ OWOH Geaoy Q0I5 _ piemiod_ ¥oeg
©@ H &£ e T B|J F @ -
0ad  Sjo0] S3jUOABY MBIR WP eld|
3008 J8pI0 ”mwcmaoxw adualpNy eyl
¥C Ol




PCT/US2007/011620

WO 2007/133770

27165

el | | j o00)
A
[~ $p1q wRI60Sd o)
ety SuE YU [sose| serzl etz | ana ) c0se ajquydiasg-uok | ajqeadmmatg [oIqedimadg-uon] aqqeadueayg |
AR ETARAITARTA LA vl TN o | o | sy’ | 00 V0 k|
(5000) paswung suojssaudel | [eTsor0g7t | ooK 303 4 i L
Shinsay # punoy - spig weiboiq
4005 IS X R4 T Tl
U0 ot om o ogs| el %.m: 50 fagy| Sh (9)u0gs0g
wrs| Wl e A WA ~ T X
- ki sﬁa dloom sl owey | owmt] 0 ekl 5% | cwem
IR AGTARART B|qeydmalg-voy| ajqeideesiq [B(qRIRRN-H0N] 3(quidusa
suelaue ] ss e sz | sz |sore oet _u% palnsu] sy | Aty _Wukwws_s._ eg%”g WA 31y g il
{5600) pasegasng stojssaldug L _“_,.._EN.cS_s_E 104 B9) [sibissaddul s § skeg
Slinsey b punoy - Spig Ued Aeq
%00g J8piQ
posopy i spig iSeO( spig  sewoi spg a0
N mm_mm :m;o._ osEy Mol i sewy w3
4 SO ® « ®a®@ « ® / ab
fousS uc:om mm—:vo om owsq C.Qr_mvv%%usm
S po 4 pab om\ die | 1euainL Wioleh | 2AHO | g | 1Eisey ﬁ owaq
jal Y00GHLIGNS=U0RTe; 2|0UEHY00R ISFUO/}BIASS0BO T Saligy MAUE-GUY SSeIpY ] ST
pNoEeY  SSMSIA  Wp  WUNd  [BN | KOS SaoARy YOresS | GUIDH Use4ed  dOlg  pEMIOS | oeg
@ H meBwes B i @ -
digH S0l Sayiorsd meln pg 6]
XiO§"= 3008 J5pI0) :8bueyoxz eausipny eu |
¢z 'Old




PCT/US2007/011620
28/65

WO 2007/133770

- W] | | 00
| $P)q weuboud oy
52/¢ | BUE| TUE|40/8 | S2rz | 6Lz aua|sofe].  [oIqedaaag-uey] o qeydimaay [oLquadusadg-uol a(qeydua
BU/E|2LE /€ | La/a| je61/2 | /2| QUL 09| paunsy ﬁg_a zvza___“_s z m“wmﬁ“_&. (5000) Y23K | 348 e
(5000) paseyadng Stiojeeadty 140 ] S1/2-08/1 1988 404 H) Isuojssaud| ¢ skeg uBJBosg
$INsaY G PUNOY - Spig Welbold
000 I3 R TR il T
£ ) ] T T
[ Bl s | o | cwms |crms] %0 fale] A | o
TR A in NS RS 0 -
m |2 ey CEme |l 0ol
BB NRTAG Taadg-0oj | a\epdumedq | : e A LS
R 15073 "0 d\qeyduaalg-uoy  aqesduoaly |aqesduanig-ueh] 3(qerdmadq
Sutleueisu/eliafe (/e | LW /L) o | pounsty | painsw | pamsuup | paansup | (SDODRE R o iy Y4
(5000) paseyaung suoissaud] 2] 50/2-08/1 J40%K 903 i) fsuofssauda] | ¥ sheg
S)insaY G puUNCY - Spig Ued Aeg
yoog Japi0 _
Ws_o m%%_w-w ew_o I P HIE T
ey | Mo esrey Mo sBug el
{0kO® <O ®:@ « O | [op
fousb PURDY S3NPAYOS cog| ows ° cmr_mw_mmgm
= lowstype 305 /” g | oy | RS loueuy| 08| ) B e
ol e 00quIqns=Uonae, J8PUBHY008ISPIOASINISS/080gHUO0Ball MW/ ARy ssaippy [ . SYUTT
PROfEeY  SNQ  Wp3 Wd BWT Ko seyioney (UES | eWOH Gsagsy dolg _ pemod_ oeg
0. @ B & B 0 ®° ¢°
—__dior SIOOL SeWoAg] AeIR WP el

4008 JBpJQ :96uBYIX] BdUsIPNY 8L

9¢ "Oid




PCT/US2007/011620

WO 2007/133770

29/65

08°512¢ 56°€58  uoysaq | sAS 3((n) a(qeIdizald ‘padnsu] 681 8 !
(omy) 2u,44) SqeuuRy Ty
ay eyt w03sed 1 SAS 3jqey 3| quiduzasg ‘paunsu 01 asﬂm&._& . tmﬁ g
L& il
EUPIIS © g8gas  uojsoq ﬁ.:ﬂ A 3(qRdu=a){ *padns] 08’1l §
(0] wpdq) |(pqaasey gu_”_m_um
0e'ys - 98708 vo3soq | skS 2|qe) 3|qe30uEalg "pasnsu] 06¢ 51 §
£ a_ _E_ URLIG (3N SRay 3]
£9'#s €6°08  vo3sog T sks ajqe) 3[qeydsyg ‘pasnsy] 06t §
E: FLG) anf] edaapy
&'l Gr'os  Uoasog 1 sis afqe) 9 qeydiizyg ‘paunst] 861 §
(301§ oupg) umﬁ:: $444) W __E.Em
; 2]
[2868°18  (5'9ip8  obealy) [ sk aige)  3yqeadasedy-uoy ‘pINSUIUY 268 b 81
(3u}) amplg) ayordey ;_s »H_m.z
06°189% 85 LETS  OORY) [ 8AS 218y o[qeidumaig-Uoy ‘paansupn  0/€°09 9 §
(3Ll =mpg) (Leqiaysng uao_.___“om
e £2°98 .33_5 1845 3198) 3| qeidmadg-Uoy *paumsujuy S“.N §] §
ol}] a0tdq) sueii|}y deldg YIin Skay ay)
02624 ¥BGS  ODRIID [ SASA1Qe)  apqesduwaug-oy “paunsupy  glp'e §]

(0} aig) u:“ RJ3ALY

6128 95'9¢

0603149 1 84S gy

3| QeacmaJg-Loy ‘painsuitLy

01’2 51 S
(LU m__:._& SRRUYIRH S144) YILA {[RqDITH

i

0002 '€ Neriigad Aepsiny |

1S00) [E10) 891 J003 J2jjeg

Suss)  suosseidw| wibusyiods wbnog Ainuent

Slinsay apery
R e e gn wml s
350} s__u::n.,c@ <0 <0 - @u @ - O abu :a
IR e [RE e  , Bo
. e.T Ol



PCT/US2007/011620

WO 2007/133770

30/65

05°5T'9% +350] (w301

828128 (5955 uodsog T sAS 9|qe) 9(qeidsadg "padnsu] #¥6°81 §1 ¥
. (3u}1 3W}dq) Saqeuueq 14}
66°0€2$ JU°0pt uojsog T SAS 31qe) 3(qeyduRadd ‘paunsu] W' 51 §
_ (3UL] aupJq) axoedey jIeuf £og
A
BLOPTS - 91°878  Uogsog T SAS B(ge) 3{qeydusayg ‘padnst] 018' 1l 4 §
. (3ui] WLdg) Lfeqrayseq abs) (09
453
124 8708 L03sog [ SAS 3|qe) 3|qeyduaadg ‘paunsi] 06t §1 g
(S0 30dd) SURLLLIH URJg YIIM SAIY 3y)
W0°%¢ 08°08  Uo3sog [ SAS 3{qeq | qeydusRdg ‘paumsy] 066 51 %
. (3UL) jdg) AT edaALy
th'2s JA u03sog T SAS 3(qe) 9| qeadudadq ‘paunSU] 861 8 §
(301) 3uidd) SHALIITH SLIU) U3LA {(eapse
)
03s0q
16°70L°T8  8€°5eps  obedwy) T SAS 91qey  9{qeiduad)d-UoY ‘PaunSUM  268°hhT ol _ 4
(0L) BuLdd) oedey jleqn Aes
‘ ALK
98°8hLs LL°6¥1$  OBROIYI T SAS 31Qe3  3|QeICuIR4-UON “PadnsUiUn  (L£°09 51 §
. (3uL] 3uig) ([Rgjayseq ab3(0)
v fgS3
19168 26°0¢  0BROJY) T SAS A1qR)  3(qeadusds4-voy ‘pRunsuLU]
. ’ obes T 3| qe14uaadg-uoy 'paunsyLL
£9°0¢8 e (40 T SAG 3|qe)  8|qejausasq-uol ‘paunsuiul QT ﬁ:__: Aq) gmsgz
09°82¢ 968 OBROLY) T SAS a[qe)  3|quidudasg-Uoj ‘PRUNSUIUY  (TH §1 §
: _ (3U}) SMpMd) SHAUIIRY SLAY) LM _Ep_wmgl
0583447

0002 "0} Aseruqed Aepsiny |

ILTAALE



PCT/US2007/011620

WO 2007/133770

31/65

() =)

uoisog (9) B ofeaud (€) A sgjebuy s01{z) O oA MaN (1) OO
SYWa
[euot3e O {230] @ :df) fng Bim!"ﬁms._ 10d5 10818S la] 9691 'saleusy | Adobase) apydesbomag 10935

uofieuLo| Jodg

13 eU) Ul eji-ewngl) |:eweN weibosd o] [puueyy Kaacosiq ayy |:poman sjgen

weibold

[&] (Ld7]-udg) (BS-i) 3ut| 3Uldq|+Heg Aog
Aeg AyC3 Aepsunyi @ AepssUpaNER  Aepssn)ERsyssf 40 SAeg
1210002 71 g3 "1S):puy |a0002 0¢ Uep ‘Ung]:usamjaq Builled duiy Joj pig

pousd Ang
omoﬁov @mmoe@
_ _ abueyoxe
— \ zmocm_uam
\ sa|npa 0 ows
e oo B_ﬂf revonL uleibosg oM S | vmsey onea




PCT/US2007/011620

WO 2007/133770

32/65

COIGED)

[ ] Rl 0| Ll
[» L_Es [s7ms { | | (9) u3sog
[ LT (STl s [ 007] ] 5] (€) obeayy)
3|qeydiaasg-oy | a(qerdmsalg A\dmig-toy | a|qudumalg A .
paJnsu] PRSI PRSI gunsuuy | 1S000) X | (s000) um | xe
PUBSNOY} Jad 3011g waehs elq Vg
A Naopysuojssasduy /2posid3 105
{al _08]:unoosiq wauj
joog BpiQ
COIEER
N g . - 2130 By
§ 51 L LA Wy ‘paH ‘a0 wh m“_s“zm ¥ 0 ay ey
yibue jods SYa Wed Aeg ysap o} (s)heg uogeing " swey weiford
uoneuuoju) pig weibosy
2 :punoy \ wm:mr_oxm
Aouaby py :ej0 Sajnpauo Susipne
Iyepe :uj pab ow__ )mx _ _m_hei E_%mofmTEst_m%m %m:%m@ ﬁ owag

6¢ 'Ol




PCT/US2007/011620

WO 2007/133770

33/65

O T W | s 071 §2-7 gﬂp.,_w____b:._...zgé (9)u03s0
XX 05T 4 00°T 4 Qi 004 | . 00201 o___w_h_%.____z...z___a.; (£)0622}4)
i [sueTuelwie[serz]oe [2uz]sorz [ aiqesduseag-uoy | 91qeiduensq [aqeicusasg-uoy [3|qeydusag
6\ eU/e | S0/¢ | ae| Uzl En/e | S0fRL0E/ | padnsuy panst] | paansuyuy | paansuig m%%ﬁ_ﬂ zﬁg suﬁﬁ W
(5000) Paseyadng Suojssasdng & | GUZ-0E/T |8 403 Ka) S0 g sheg d
— spig welbolg
spiq yed fep o
SR RUE [T [ore [9072 [ 6172 [217a [S07a] S\0eadumaag-uny | a(qeadieacq [o|qesduaaig-oy |o|qeadionig s | uede
suelzue| sosefrere lozse (et |sure Jogr]  podnsup pansu | pansuin | pansuy mw__ﬁmwan : m_zg aidesbossg|  vig
{S000) Paseyadng Suo1ssauduy A 50/2-08/1 | ¥92H 403 #d) fsunt SRR
spig Ved Aeq
weibol Aeg
} (Peueloud) (b kedted
)oog Jap10
peso)) | SPIg  SIUO  SPi  SIOHO | SPI|  SIHO
1)y | 9SEY JomMol osEY om0 iJAWI|  JauA
§ Q@ «® «®I0@ 1« O \mmcm—.—%xm
2 -punog ous|pne
Jouaby oY : SeMpayos] \xoog | owag
epe o Natiog/  eH | oML | wreiBoid’ SN |opusy | weisel owsQ




PCT/US2007/011620

WO 2007/133770

34/65

Wws | s | o | g | W ETTTIETNE
P W e | oo | o | e | o | S0 | uwl d.és_ (3)umisog
s.sm“a LA oI 114 8018 19°008 .o (30 3Ldg)..
B o] o | e | ogyg | | OO0 ypp | el 6000
SRR FATARAED |PLe3ELBRaq- oy 2100 TR g Geadeadg-Loy]a quyduaad
sielanse soie L arloasa ez ol oot _Mﬁ pansu] | paunsy] | - padnsujiy mgs_g& (5000) ﬁ%% 14041 sm; "
(5000) paseyaung Suopssaidu] a ] SH/2-08/1 | %92h 403 Wd [SwpSSRIG § sieg | WRdDOug
Siinsa4 g punoy - spig weJBosg
spiq ped Aep oN
SUIC[ BT/ | TL/E[FOIE |9202 | 6172 T2 [S03] vorn [OIEROLERIG-UOR [0 Qeatiadq]@ Qe Giaady-oia [qeadaeod
sutleu/e| so/elare |e/e L€z (s0re Jot “N_w paJnsu] | paumsu] | padnsujip _wgwm_____& Eg%ﬂ Eﬂg sudesbonag| o
(5000) Paseyadng suotssaJduj 80l _”_e:.s:_;sz 04 H) ISUDSSRET | SR
: SNSaY g punoy - Spid Ued Aeq
)00g JspIQ .
pesol) | S SBYO splg isieyo| spg  sial0
JoNRE | BSEH JoMOT oSy |JaMol Jeu3 hmwm
ncﬁ@._m@A@a.@ @ « \omzm:wxo
‘punod Suaipne
Sa|npa! 101 owia
Jousby by 210 /” iy | cny| T e K | S oweg




PCT/US2007/011620

WO 2007/133770

35/65

A T A . U
P18 wan | (MR | OEER | o pEm | %0 | R ] (oo
TR e : . ;
D% vl oo |oF | Bl | | e [P ] e
se/e | s [ure | vors| ser [eurz | evre | sure B (30Bag-Uoj 31 QuusaLqg[a e desadq- Uog[a .quadum
suelavelselail weleus oy o0 | s | pss sty | Mpsuan] (00 T et |y "
(5000) Paseydang suoLssaJdu] _H_a\w.%:_;zz 904 H#d) [suojssaidul g steg | wesg
Slinssy € punoy - spig wBJBoid
spiq wed Aep oN .
R AGARA R [o1ae3 ag- U 2 23 0Eaa2q] o | Qe3Caaq- oo qeydiae
su/e auve| so/e lse oere L ez lou/a fogst| ¥°3 | paamsup | padnsy] Eg_ﬂ_s z ngwcﬂ_& (SO0SEER 30 RO |y ooy | g
(5000) Paseyadng suotssaudur %01 a | 50/2-08/1 | ¥eal 404 1) fsuwjssaidyy |y sk
SjinsaY € PuNOY - Spig Wegd Aeq
008 48piQ
pesol) | SPIS  SIYO | Spig | SIBRO  Spig | SIRO
JoyieW | SS[eH JaMOT {esiey| Jemo] o3 Jawg
10«0 {® ®<« ® « © B
; obueyoxa
: foueby by’ 1elon Sepatos yoog | ousq soseipne
oty b 90/ gt | oy | SRS vy 58 e, owag
) :
¢ 'Ol




PCT/US2007/011620

WO 2007/133770

36/65

s Loy [ oooers | e | seon N ETTET
X
e | oo | g | oo s | S Ty e g
WSl o | e |1 .
18 lvwsal ow | o | am | G | e B B
S/t | 8LIE) TUE | 10/E 9212|6172 favja [ sa/g | - [a\qeaGaang-uoy] aLqeaduaaag]a qesduasg -Tog aTaevies
suelevelsoe | ap| walsuzl v ert] B9 | gy | paarsty | paunstyy patsuay | 01 5] g g | o
(S000) poseyuny suoyssaudey 1%30 & SO/2-0E]1] % 404 Ra) frumjssaudal g sfeg | wesbosg
SHnsey y punoy - spig weiboid
SPiq wed Aep o
SUSTBUETTETOrE 92 [v7z eira |72 310830033.4-UoN [31qe3diwad g3 qe’ o WopJa jqeadis
SU/ETel/E| Sove iereoese | en/zisnie faert) ¥ | paamsny | padnsuy _.__Ez__n__ = m_gw_gw“% (s000)32H {302q foq dydesonag | g
(5000) paseyaung sus|ssasdy; (80] A [ S0/2-0811 § 193K dog ) IS | 3 s
Siinsay v punoy - spig Wed Aeq
pasolo i Spig Tsiayol SpiE sieRo | spig siegg
1IN | S51BY !JaMOY| OSEY  JoMOT Plawy e
&@A@a@ @La@.a@ abueysxs
g%wﬁs”m SalnpoLd yoog | oueg e
\yEpE 14 poBboY djsH v _mzc«:._.w weib en_ SNUOIY ) 15p10) | peisaly owsq

££ 914




PCT/US2007/011620

WO 2007/133770

37/65

b o [0 T T oz wus | wn il
U 0 R4 0°EI8 §2at g.z“ 522 W__.__.m._“_._?.d.és (5)unysog
| @ |5 %wwmu ] T} 0] o T
5o/t | SU [ e o7 8| O | rorsls | Cg R T e B
AR :m L B LT N T vy ETTrT ==0n B W3234-uoha | ge1duoa .
2Lzl ooz et oy |—FRSUL | pensur | paansuyep E_g_g«_ (S000) ¥93H| vseg fog | auey
(S000) paseyung Suoyssauday [ 5072081 ] 1930 do4 k) /suotssaud]) y sheg | uniboyg V4
. . Synssy G punoy - spig wesboi4
spiq wed Aep oy
Se/E|SUETTUETw0/E [z 612 1202 5oz 31qeydieacg-Log Jo qend
BL/EI2L/E) SO/Erere (0ar T2 toorz JogyT| 3590 E_z_.__ "y mz_ww__wmm_ﬂsz g_mum“wmm; (S000)Y93K | 3ueq feg
(5000) poseoung suojssaudy | PP A [SU-06/1] Yoo 204 ) s | y g | WS

SiNSaY § punoy - spig Ued Aeq

yoog 1apag
pasopy | spig | ssepQ SPIg  s.8Yp ! SpI 4
1B mmwm hmwo._ mm._%m s.somm B_w_._w w%m%
2 4 < 4 d
fouaby w@um__nm mmmpmw'_ Q< O \0 mcmswuommm ne
ey oy a_mi_m_aé Welooly T_ﬁi I - N




PCT/US2007/011620

WO 2007/133770

38/65

168281911509 [et0,
o o m
(L) 3WLIg) ¥3 341 U) 817 - ewneyj
{AUURYY Adan03S1] ay|
b1y
‘BAl
BEws 95T UOISOg T SAS 9(Q®) - S[qeaugady " paamst] BT g mw:somoww__ Snmmm RSl
1 3}1] - euned)
{3uueyd LJ3N0ISY( 3y)
. U0}50g
10° 6854 08°L6$ 0BRaLY) 7 sAS 3(qe) a|qedusadg “pansu 006'2r 8 §
ORI (9°98$ 0DBILY) T SAS 3[qR) alqegduaalg "painsu] 0082 ( §1 ) §
. 3L} L) §I BYY U) 3417 - tuned)
{ouueyd Taanoasig ay[
0Be3 L)
000¢ "I Alenuga. Aepsen |
109 [Bl0] 80lid 1003 Igjjes Suug | suogsaidw)  ybusT0dS — yybnog Aruenp
S)nsay apesl
Smo_ow SPg  SIBJO - Spig  SEHO; Sp@  SIYD
ol ; aSleY Jamon  esey 1eMo7 | Jeu3 Jej3
i Qa® <« ®a 4@ « @ _hmcm:oxm
ummo_mo mw <sm<u==wm mw_:uozow , yoog | owag adud|pne
Toushy by o B_QI _mgi anuary) 0% | ey -

Sg 'Old




PCT/US2007/011620

WO 2007/133770

39/65

& &

B [2uURY) Au3nedsyg ayf] Eé__

YIOMBN

{a] (ud-udg) (3-4) sBurayK(ae] :adeq fog -
Repsunyig  Aepsaupayes  Aepsany yaak 0 Sheg

[10002°21 @33 "es)bupnd oo [RTTOGEGE F O Buyels Y3l

pouad JaQ

| :punoy | 5?29&

JOMIBY BjqeD 8jo sainpa 9ous|pne
\Epe i potiseg/ 9B _soi iy T,_se yooaT oueg QY PN

o¢ 'Ol




PCT/US2007/011620

WO 2007/133770

40/65

( romg ) (HTE.SP0
SJ0

ﬂl Jl ll
LIt 2 ,
TR T oy | T
s L O [T | . ——
o po | EEEE
AquydIRRSg | 9| qUAdaRg- Oy | a|quaccealg | aLqes 3349- U0}
padnsuLlg PRUNSU LU padnsu padnsuy y3bua yoyg Jaquny (s)fe
SPU0J33 SNONUIUCY J0 }00]g J3d 8djid 8pos|da 1ag Aiojusauj a ouieN weiboig
sumibosg -
, 71-2 bugpus
(4-W) 8bupdg £|se3 . pai "an] Qm.m_v_astzm (euo} 3oy (3uLey) A43r03sg ay)
_ 3 2.
yed Aeq yeam jo (s)feg uojjeing adAy NMOMJON
uonewIop] Jsyo
x_osngw.ﬁc_sm h _mcmsmom%_va
IR0 304 Sa|npayos oog | ows

L& 'Ol




PCT/US2007/011620

41/65

WO 2007/133770

YOLX | O0000'IE | 00'0I'Ts | 007002°T$ | 00°M0E'TS 5935-06 (X9)
L3 I TS 00'000'T8 | CocosT'v | 0002‘ns 51509 (X5)  [o) wenylnm o
SO/t | SUIENTL/ENYO/E 1 9212 | 61/2 [ 31/af SO/2 | @iqeacuaaiq | 31quaduaadg-uoy | 3| qesdaasy fa1quydisidd-uoy (pBuar ooqa-sxaoig jo g
SU/E[2/E1 S0/} (/a1 0aja  T/g | 90/2)08/T] padnsujup painsuin padnsuf padnst] apos|d3 1ag sy weiboid
RN SPUQJas SNONURUOY JOYSO[FIBADMd | Alowday)
. : . II85 0L S140
00g I3p4 ung s,
! mmszmo @mﬁmeoto whmmmvo
¥oog J3pip
pesol) | Spig  sIay0 SpIg e8P0} spig  isislp
1B)EN | SSIBY  JoMOT  esley  JaMoT ¢ sell3 | laiug
..@a@a@o D40@ 0. \omcm:uxw
YIOMIBN ma&oﬁ_nm " |88Inpsyos xoog | owaq ﬁ Sausipne
' 1ebe 1 gl 3\ %T; BHONL} weibold’ [SAMY | Bpic) | yrersai owsg




PCT/US2007/011620

WO 2007/133770

42/65

x| 00°568 00" 0018 00° 0814 00°002¢ S335-09 (¥8) "' BLIA eem\
X | x 00°000°1$ | 80°001°1s {0°002'1$ 00"00E°1$ §935-05 (X9)
X lx 00°008$ 00°000°T4 10°051'1$ 00°002' 16 $335-09 (¥5) **01 0444
SEIEISLETL/C1v0/E | Se/e 6172 | 2t/z|s0/z | 91qesdusaud-Uop | 9iqesdaadg 914e300B344-Uoy [a(qe3dumadg busT ¥20/g-sx00ig 4o 4 LA,
OU/E{et/ESU/E) (2ie| Oa/e ) €12 | 90/2| 6E/T{  pasnsujup padnstiun padnsuf pasnsug opos|dg J8d awep weiboy
FEETY SPUGI3g SNORURUGY J0 $00]g Jod 99jig Mowaayp d
. (198 01 s1340
Blpung Ja )
Caeu@ hmam..oo v
yoog ._%.._o
Pssy | S  SGH0  SPIg SO P | sieyo
e “mm_mm oMo esiey  Jemol  Jawg | sepuig
RECK @ 4 @ q @ 4 @ < @ \Qmﬂmr_oxa
iomaN a_n.woﬁ:um ou | reuoiny |SaMPRUOS joog | owsq ﬁ soLsipne
WEpe :U| paBbo] dioH | reuoin. | yiejbosq oz._o._< 8010 | WelSey owsg

6¢ 'Ol




PCT/US2007/011620

o | W | o | oy

$338-0§ (X9)

(Leuo130u) 3ubiuoy JuoddpliCaIpUng )

008% 000°1$ 0st'18 002'1$

$95-09 (X§)

568 o018 051 00218

5235-09 (Xg)

ugeby auoy 5, B84 Q0

((euo}yeu) L

43/65

2] EdLR34]d | Qv)083.4- 0o | qeadmadglo gy imaug-uoj]
painsufup | padnsujug | padnsy] padnsu]

SpUCISS SRONURLGY JO 490ig J9d 991ld |

1pbus yoo|8-# yooig
aposjdg Jod

f1ojuaAu)

eweN weibosd  |apnjou|

(synssy | punoy) ajpung o} S18P0

Omucmo u xww.m%%@ :

1840 8jpung

\mm:m:wxo

 (punoy
YIOMiBN 0lg8D %vm__ )ﬁ: epaing ﬂh_mw%oﬁm Aoy ._v%_om

\yepe :uj paf

uajpne
ﬁ owaq

WO 2007/133770

Ov "Dl




PCT/US2007/011620

WO 2007/133770

44/65

RN T T W 085 G 7
x | x | 0000t | woor | oo | eouen 93805 (X9)
LI AT I T o 98-8 (061 |0y oyt m 2
AR R A A A e ) ey e
st 21 ozl oz vz | so gyt | vonsn | ety | gl s __sgwuﬁmﬂ_&sssoemz wesbosg
SEEN SPUG39g SHONURUCD 0 Yo0Id J3d G9[ig Auojuany
IS 0L s130
Bjpung J I
i) (2%
Yeog Japip
pasol) | Pl SIBYO spg SO | SPl | SIBHO
IONEN | OSRBYH 19MOT oSEY MO | NI |3 -
_3 Q@40 «® ¢« @4i@ < \mmcm:uxm
N S0E0 2aloH dioH | renoiny | eibacy e B ﬁv et
o g/ deH | oy | Weisole ooy S | (el owsg

¥ Dld




PCT/US2007/011620

WO 2007/133770

45/65

P I R TR T

o' sl | [ weonts |

] i $335-09 (48) "SR 40
|9 v | e o [T $295-06 ()

$1°6§ w%mﬁ%% _.“alcﬁﬁl_xn %Wm.._, %“ M”wwx 539509 (X5) "**0] Juodydp

S o R B e B e R e e R A oata o Jouen e
pios exaolg 10l la] 501z-0¢/1] “isam Jo %30]g Jod edjg Aiojuany)

(synsay g punoy) 1S 0] SJay0

4008 JepiQ

pesoly | spg  salQ
1ol |

REOK

Spig ¢ slyp | spg

a5y 533 oSy | Jamo] | Jeg

< ®< @I Q@

siayp

.uE_.om

S_E_u
- 1sainpayog joog| owag ﬁ
foﬂmﬂ m_m_wo B.% 0d /' diay | reuciny, m_%&m BNYIY | 1apig) | wesal owsg

(A

BE)




PCT/US2007/011620

WO 2007/133770

46/65

U1 Moo'ss| w0-g6s

A A R T

00°0018

00'051$ ]

RN AL

"002$

§935-09 (X8} U, RQLA qOgf-

Y1 9 ooz o0 ma0t

Y G0I5) 08 8% | 71060064

$1 oo

000028 | 00

80068 | e To0°013

Lt

5935-06 (x9)

S 1% Tooo'ss] 00-oss

9y 891 92°06B°SS | 20°900°%¢

00°000'1$

0008118 | 00

NI N

002'1$

5335-09 (X§) "**0] Woudy

8l/¢

St TI/Ea0/E] 927216812 NS. 5072 J(qeNamRaIgfo quaduaalg-toy o_gsnozt_ﬁnsy_ﬁ_.ésgsv_s_m.m_s_ms*. .
ST/ [AL/E L SO/E Y L3/2L QR/2{ ELAL | 90/2 ) OE/T{B0UBASY}  pasnsulup | — padnsujup padnsu] padnsu] opos|dg Jad sweN weiboid

plog S¥ooig 0L I TaT s/a-08/1] ™09 9 42018 4o 99Hd

Riojuaau]

(Sunsay ¢ punol) |I8g 0. S1a0

4008 J8pI0
pasa | SPg SBOT SpB [ SEHO ! spa  siayo
YR | eSBY oMo} espy | semoT} Jeu3 a3
q.EMom@ 190 1040 < O Qcmcmm%_?u
algen : sanpsyag yoog| oweq
o s e | moons TR oo 58] B D oung
’ ]
£v Old




PCT/US2007/011620

WO 2007/133770

47/65

T ams| 189 3 T80
M el o | ootk [ v 538509 (1g) 5,214 04
10108 1 8 0L 6!
3|9 000'2i4( o0°o0p"ms | [oo’oor™a)$ Jootooz $285-06 (X9)
06T°1981 ST'S6T 98 | Sh60E'Sf [ SE'EISSS | &b 180 18
LS oo | Cormll [WRETe (oo $985-09 (%) 0] Juoydy
ST QUL | TE [OrE Q272 602 | o7e meN_o 3| Q{00 | oy dag-op] P QR3ALERGR | R3AEa44- oY qiBua] Y0IS-E¥20I8 40
SUCTVIE S0/ L272) 08/2  ET/2 | 90MR | GET __uué paansuiun | - pasnsupup padnsuy _ paJnsuf aposids tag slwey weibolyd
PloS s¥20ig %% LlM_n §0/2-08/1] "¥O3M $0 ¥00g 34 ad)id fAaoguaay|

(synsay v punoy) |1aS 01 SIsyQ

oL

Ezo esu

¥oog JapiQ

pasoly |
BYEN m mmam

Spig

S0 spg
ioM07  8siEY

@O «® «®4i0

SIBJ0
1m0

Spig

&

SiRlO

W3
® hmzm:mxm

d
: u: o sugipne
SRS ] 08| 220 R
OMIBN 9 £zl o}
HOMEN G20 004 /iy | o S o] 2008 | 20 | ouea

by "Old




PCT/US2007/011620

WO 2007/133770

48/65

o | ot TS| oL 5] Lol [WInB ] 0&H
040‘e8 g..%a (0° 001 00°041¢ 00°002¢ §335-09 (X9) U8, Bl LA qog
K 1S018| SC608°88 | #1200 8% | vL 28265 | OF oL0 08
000'2ts| oo g0t té | oooor'ts | ootooars ! 00t00e'Ts $393-05 (X9)
i g E.ma 02°988°SH |  SLb6BSS | GbORT'9 | t6 w1l 0% ,
000°8$) 00°008§{ 00°000°'TS | 0O-OSITS ) 00'0mz'ns §305-09 {X5) "**0] Juouydp
SULTRUETIE90/E| ez | eTie | aliz) SOre 9|qU300R44[3|qe30usR.- of | 3( qeIdUaR1 o ey dmadg- Uokjuibue 3oolg-S4001a 10 &
EUIE[2LIE | S0/E | L212T 02/} ST | 9042 0E/T g_.:”e_ padnsujuf | - pansujup padns] paansyy sposjds lad alueN weibolg
PIOg S}90|9 180] $0/2-08/1] “eeM 0 %90jg Jad edpd Aiowany)
{syinsay g punoy) [1eg 0} 1340
0] pa8d0ld
4oog Japip
pasol) | Spig | SIBLO SpIg SIyO | spig eg%
ey eSIEY | JBMOY  esieY  JoMOT | seu3 el
L @O «® <040 < O | [ aueyone
G .punoy gaUs|pne
Se[IpBYdS yoog | owsq ﬁ
éﬁw%ﬁwu o/ dH | oL wieifoig | MO | 56 | weisay 0wsg




PCT/US2007/011620

WO 2007/133770

49/65

E.E.:z ‘ausA3y [B30] _
8080518 £0°904'T8 AJLIDY Py 3|qeyaEal ‘paJnsujuy S i
W WMN ‘gt 81°910'€ Kowaby py 3|(pydE3.4_‘pasnsuLuy 0 i |
w.es G §0°80¢'18 m”ww c« zﬁ%?_ ‘pansutig 1 0
‘910’ ? 3 * .
080°51$ B1°910°€S |(idraadd “padnsuiln 0t (SS90 a0hdg) 2061 _sm gy _
16162 29818 Aduagy py @MY PANSHLY] 5l ]
90" 161" 624 fowL'es - R3uaby py 3 @yaaaLg passujy of 8
Em__tu_ h_._uuv =_§ JUOH $,R1Lp Q0§
__0Dz* § Adenugay ARpsaupag
40881 15°058° 18 Aaby py 3|quidusal pRISLLLY 1 8
15'122' 01 10°799¢¢ Aauaby py 3|QRyamRalg ‘pauns iy mm 1
(30U}J £1493) uteby amo §,e44 qof
0002° § Adenigey Aepsan]
56920188 BT fousby py 3|Radtsady ‘paunsuyy) Ca 0
T 98" £60 AUabY Py 3| (R1003344 "padnsaian o | ]
‘09264 29°915'Y4 Aauaby py 3|qRiduzayg "painstiun a g
15°059° 128 9" g50ts Aamby py 3|qudeEasg ‘pamsapn 0 [
(§5320Y aujdg) 23_5_ 05._::_
££°816°L8 . 85°616'1¢ AUby py 3|0eNa3d4 ‘paINSTUp §1 v
62920568 9163668 A3y py 3|qey0msadg pRImsulLy mm "
(8DU}d4 A{de3) Ujeby BmOW S,(}A Q08
00073 AaRAIGaj Fepsaupay
'$92° 628 0re'ls Aduaby py 2((eydteasg padnsuju q M
"49¢°605 12°859'€$ ALY Py (Rl ‘padnsuiun 13 B
(3bupg £14e3) upeby aucy 5,014 qof
. 0002 1 AJRnIGY Ema
enuoARY (B0 0ild —lAng Sula] ulbus 1003 PIOS ARLEND)
Synsay apeit
pasol) mwﬁ_._mm_ Mw% %%%_ TR EET
NN ! B0 1 Jau3 w3
1 Q0@ «® <@ « @ / mm:mzoxm
D350} 1oE .umsom SIS yoog | 0Lag 9ausjpne
X ene. at aabihag/  EH | ULl wilBoi |3k _M_ﬁov BSay ﬁv owag
9y 'Old




WO 2007/133770

Offerc

($/Second)

Blds
(¥/Second)

PCT/US2007/011620

50/65
Fig. 47
7 L
6
5 -
1  oferm
34 '
24 : Offer (U)
1 L
Secods (10,000 Female and.
10;006 lﬁ‘hl& Wheel of' Fortune
~\ﬁe3ners}
Fig. 48
B -y
] P&G (D
- (
°1 _Avon @
5 4 | Avon (U)
4 1
34
2 4
1 4
S "

Seconds (10 008 Feéinale Wieel
of Fortiine Viowors):



WO 2007/133770

Bids/Offers
| ($/Second)

Bids
($/Second)

PCT/US2007/011620

51/65
Fig. 49
8 4
| P&G (I
P&G (U) |
5 - | Avon(U)
4 Offer(h)
-3 -
- Offer(U)
1
Semugs:ﬂmt[fﬁmmwﬂlwél
e A ewers),
Fig. 50
891 Intel(l
ntel(l) BMCD)
g Jntel)
44
3.
2
11
B . 720

Seconds (10,000 Klale Wheel
of Fortune Viewers)



WO 2007/133770 PCT/US2007/011620

52/65
Fig. 51
8 1 Intel(ty
Bids/Offers , me® 1BM@)
($/Second) g J-ntel() }
sl _1BM(U)
44 _
Offer(l)
3
> Offer(tJ)

000 MaleWihieel.
5}

FIG. 52

Restricted Expressiveness — Efficient Assignment
Under Patent Application 09/731,785
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FIG. 59

Unrestricted Expressiveness - Efficient Assignment
Under Proposed Invention

: “2: Uninsured Insured Uninsured Insured
P&G 6-2=4 7-3.5=35 6-2=4 75-25=5
AVON 45-2=25 55-35=2 5-2=3 7-25=45

Fig. 60
oy _ WNT:W-: Price Por Block of Conlinuoue. Seconds ;
Byt Mamber tnqured - waamd Uninsured Uninsurod
l-nnlﬂ! Nommm Proompiabie | Mon-Prosenptable § Proampiabie
m.'_ T S [Democa T}
(=5 G | — a _E=r
2| =
[Ce==Te] . s




WO 2007/133770 PCT/US2007/011620
57165

Fig 61

mhlwﬂ:dh&mlﬁ .
rgierad

i
]

Length . | Sori-Preamptohito | Paygmpteble | N

sl
Presmptatie
oo b | - 1 | A I | v— | 1
Kaiings LDl ST i e— X L |

Humbee
— :
/=0 | |msE=s ﬁ'g—aa Tl
 —
—

I

|Sormze §V
s e ——— Akubw 1840
=20

s}
=

s tonys cadd
A4

I




WO 2007/133770 PCT/US2007/011620
58/65

AT e g ey B

oY

| Greate a Bid

i
i Gensratinformation )
Bemographic | Hales 16-94 ¥ i

: ' S HYWTYF S _ yﬁ?iﬁfﬂgkﬁﬂm

Covs FrFRFECT
;  Seginoing Time [edon R g

vretde tumtees

Saat Langts IvGecands ¥ : i

Capspe 8 THE Y pag Bk gy, t 0

B
[NREY 2 o



WO 2007/133770 PCT/US2007/011620
59/65

& Bid

e g

;| Wettoaw Jotn @,
" | Bymu sz oot ha G.Boyer. pegse
digthom.

{teann

[ eiaytyry

9 [ CreatnaBuy
© @, EdiBie.

|9 B VenwComnnein
§ ? % ViemTregs

{( e | View TRP Pricos.

e e en

“viaracs CaTadery

JNeaakowosn @S L @ s0m
St (WO | GneTeel®  Re-(H SOk 18 30 Secons

4

® Newr York (WIB0) sty e -5 9130pm:
K

>4

Sodtun (uATH) .. oo oo | SObpm 15 MSewnss

I

P

Buy Program

| mugoney ptumons [ 3 Freauetcy (Fadimon) | & 1)
: Soots/ @vteedeDuaimumifOL Y Pod fosition (skeum) | OL

TRAS / Week (Blatinmiomn) ‘ 120 ﬂklM Orasinars} ' 150

8K GPe (GY

o Ocprorggin 0¥ Sans brddage N0

- 32 PEETN et ‘

NGO Jaacanais




WO 2007/133770

60/65

PCT/US2007/011620

)
ALt ey ettty

AN e )

80 Nec:

Welcome John O, Boy:
: ﬂm;mndma.&mm
oiic¥ii o

| gt

Fregiency pavimem] 4

fod Rarin (Ninknyem) b3
TREG f kicek {Mexioum) 160
Gy CPP NG

TRPa ) wick (nimam) (2D

KX CPP (NG)

THPa/Weak Quarstied) TRPS/ Week (Noo-Gueratesd)

_ ' fievise the Bid |

V§ EMBde

?,§ Vigsrcureant Bz
T & \VewTrstes

v B wwowTRP breas

s -1

Lejryight ST

wr

[

ENEN Y aanema



WO 2007/133770 PCT/US2007/011620
61/65

Create an Ask

e TTeIRTPPR S L pies e L sasaes

-
Ganeral informatton

Oemagraphic Yo
S B T WT F S 4 d -Iohnf_l.éuveﬁ :
s - r e A - TR e ek Jadw G Beact plrose ;
. . + - ’ . l

Begioning Yime |9 Em 'llm <] i : Iheqe |
g o F CEE I creeis

w 3
o k S Eﬁ.t..ﬂ.‘ﬁ

b4 Vi cutram Bl :
© & Veatowses ;
V8. Vw TRp orices: :

Nest York
Lo Aurpsie
o G

Tk Hozedsirs [+ e | s 3
Program Gesanch

: LE i YR Sans Hoitnge LG
-

A AW



WO 2007/133770 PCT/US2007/011620
62/65

T BS S

Station fropram  Week a'mps B!udzuv Bnc/Epiode mmwt

_ G NG
1o | 24 [s0000 {380,000

Walctme JON @,
dyosu are hot Sobin O mm
ik e,

temsa] £

o o Cee P ATt elsem

9 4 | 32 [ssx000 [g83,000

190 o [ 34 (=000 [s60,000

BB T T S 1 T T e e T T e ey 91 £ € o 23 AT d
Kemrreyems: = i,

Topvaphi TOL fhae s R e QY

W TR



WO 2007/133770 PCT/US2007/011620
63/65
Sellor's Order Book | FIG. 68 :
i .
AT P t
Blo Prleia T IN
i, Ul ot
sy | Poorntoms | oo | Tow | suvon | own | Y6 P gt spu B L= TLETE
Length| Epkeode | Length I ] | v $108518
[ a7 ° * 1 BB | win | anE
i 5 12]0] ° s | s | %
Desperite Housewives | Sun [ET0PM] KABC JLooanseles] 2 [ 60 | 8 | & W | 5m _ 1w
_ ] B0 | 414 850 HiLd
) S
= Jie 0y
L L . Ho.6
bt 1 ; i i ; I
I . i} ! g e
Demographic ds [0 i ! !
Spaks Pdeln ik
~—1 ot Weet | Spot . [ Tat
I P Demogragh | Deyly [ Thme | DilA Fuber | Len Frequengy | St TRP: {Wack Frgueny §pos! Pn:ﬂum TF'IFIIWeUsk :lld(PPu u m
e B '_: J'. N RN SO SN % | [0] | 0 i | 500
| i 3, o . LI
100§ Fomals, 183 )
3 | Femaby (63 )
| We 183 9
i .l 9 |
g ' i SN N S




WO 2007/133770 PCT/US2007/011620
64/65

:Buyer's Ordér Book

ProgramBids . I

Pt

- g | PORRDY | Demo | Doy } Moo | Saten | ONA Arte | eagh
i | Kar | M

T N LR M A A T E
¢ 1 &

]
| % §20]40] 1m0} 81 |-
mi{wl K T

o '
casfons | e fa
2]

:Market Information
i i

¥

Demographic Data

o —— e

DMA Station | Week Day Time Demographic Spot Lengih (Number) Lost Per Point

. Insured Uniinsured

-r

. Ban: Frageiscol WESN' T 1 1 Soadlay [ 9-1pm | .- Fathalos 18638 - | Mspcs @) - F 81432 |  s973
Males 18-34 $16.565 §13.00

Males 18-49 §19.45 §17.44

Females 1B-49 $21.01 $18.38

“Males 18-34 ' $15.22 $12.00

Males 18-49 ] $17.45 $16.44

Females 18-49° $19.01 $16.38

Spot Data

Price Per Spot

(1107, Station | Week Day Time Program Spot Length {Number)

Insured Uninsured
San Franciscn]. KFSN: F- 47+ T Sonday E0:4E 30

&Ry x - T e T e o T e T TRy AT = = T = 3 mﬁ
i {Uesparite Hadstwives] - 30 5ec6 (). - | 36583500 | - S42 pBB0D .
LosAngeles | WABC | 2 1 Sunday | 8-10pm fDesperate Housewives| 30 cecs @) | $43789.23 | §31,41592




WO 2007/133770 PCT/US2007/011620
65/65
T N .12 -
Individual Trade Information - Sellers
Offer Number]  Buyer 1SpotLength (Numbe; DMA Day | Time |Week | 0 = U
-1 PRG Dsecs ) ﬁaw By:| Sondey [ 340pei] 1 ] HEFT 9N $2050001  $42053:00
2 Intel 30 sacs @) New fark-C 3 1 i 55 1300° | 6561592 $46416.55
3 Nike 60 secs {4) Los BYFIES _ ! 45 | 744 | SN45R ] 8114692
4 P&6 45 gecs Los Bngeles ) 1 01 $16.38 | 8200692 $314159
6 GM Blsecs 3) Dstroit Sunday [ 10-11 om] 1 { 162 §12.00 .541.416.92 §55 555.92
7 Dodge 16 secs () Boston | Sunday| %10pm| | | 17.45* $16.44 | $67.41577 ] §4b.141.92
8 Victoria Bseretf 30 s8cs (3) Wash D.C_{ Sundey | 1011 pml 1 | 18.01° §16.8 | $T151592| $3141592
FIG. 73
DIIA Day | Time | Weak i U T : 7
Now York City | Suaday |'8-10pm] -1 14.39% 3973 - Y 85206060 | $42033.00
New York City | Sunday | 10-11 pm 1 $16.55 13. $55 616.92 $46 416.55
Los Angelas Sunday | 8-10 pm 1 19.45" $17.44 $71,415.92 $31,145.92
Los Angsles Sunday | 10-11 pm 1 21.01* $18.38 $82005.92 $31 41592
Chicago | Sunday | 10-11 pm] 16.22* $12.00 $4141600 | $5565692
Boston Sunday | 2-10 pm 2 17.45* $16.44 $67 415.77 $46,141.92
Philadelphia Sunday | 10-11 pm 2 19.01* $16.38 $71615.92 $31,415.92




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - description
	Page 78 - description
	Page 79 - description
	Page 80 - description
	Page 81 - description
	Page 82 - description
	Page 83 - description
	Page 84 - description
	Page 85 - description
	Page 86 - description
	Page 87 - description
	Page 88 - description
	Page 89 - description
	Page 90 - description
	Page 91 - description
	Page 92 - description
	Page 93 - description
	Page 94 - description
	Page 95 - claims
	Page 96 - claims
	Page 97 - claims
	Page 98 - claims
	Page 99 - drawings
	Page 100 - drawings
	Page 101 - drawings
	Page 102 - drawings
	Page 103 - drawings
	Page 104 - drawings
	Page 105 - drawings
	Page 106 - drawings
	Page 107 - drawings
	Page 108 - drawings
	Page 109 - drawings
	Page 110 - drawings
	Page 111 - drawings
	Page 112 - drawings
	Page 113 - drawings
	Page 114 - drawings
	Page 115 - drawings
	Page 116 - drawings
	Page 117 - drawings
	Page 118 - drawings
	Page 119 - drawings
	Page 120 - drawings
	Page 121 - drawings
	Page 122 - drawings
	Page 123 - drawings
	Page 124 - drawings
	Page 125 - drawings
	Page 126 - drawings
	Page 127 - drawings
	Page 128 - drawings
	Page 129 - drawings
	Page 130 - drawings
	Page 131 - drawings
	Page 132 - drawings
	Page 133 - drawings
	Page 134 - drawings
	Page 135 - drawings
	Page 136 - drawings
	Page 137 - drawings
	Page 138 - drawings
	Page 139 - drawings
	Page 140 - drawings
	Page 141 - drawings
	Page 142 - drawings
	Page 143 - drawings
	Page 144 - drawings
	Page 145 - drawings
	Page 146 - drawings
	Page 147 - drawings
	Page 148 - drawings
	Page 149 - drawings
	Page 150 - drawings
	Page 151 - drawings
	Page 152 - drawings
	Page 153 - drawings
	Page 154 - drawings
	Page 155 - drawings
	Page 156 - drawings
	Page 157 - drawings
	Page 158 - drawings
	Page 159 - drawings
	Page 160 - drawings
	Page 161 - drawings
	Page 162 - drawings
	Page 163 - drawings

