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(57) Abstract: According to a cost-per-action advertising model, advertisers submit ads with cost-per-action bids. Ad auctions are
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CosT-PER-ACTION MODEL BASED ON ADVERTISER-REPORTED ACTIONS

BACKGROUND
[0001] Many Internet search engines support paid advertisements, which are
displayed contextually with results to user-submitted search queries. In practice, advertisers
typically provide the search engine provider with an ad, a keyword, and a bid price. When a
user submits a query that includes the keyword, or in some cases a similar keyword, the ad is
identified as a candidate ad for display with the search results. There may be, for example,
three ad spots available on the search results display and 15 ads that are identified as being
contextually relevant candidates. Those 15 ads are then ordered based, at least in part, on the
bid price. The top three ads are then selected for display with the search results.
[0002] Fees charged to advertisers for such paid advertisements can be determined in
different ways. Two common models currently used are cost-per-impression and cost-per-
click. According to a cost-per-impression model, an advertiser is charged a fee each time
their advertisement is displayed. According to a cost-per-click model, an advertiser is
charged a fee each time a user clicks on a displayed advertisement. Many advertisers prefer a
cost-per-click model over a cost-per-impression model because they are only charged if a
user actually selects their ad, and are thus typically redirected to the advertiser’s website.
[0003] However, just because a user views an advertiser’s website, there is no
guarantee that the user will make a purchase or otherwise engage in a transaction with the
advertiser. Also, cost-per-click models may be vulnerable to click fraud, which may occur
when a competitor searches for and clicks on an ad to increase the cost that the advertiser
must pay. Accordingly, there has been increased interest in cost-per-action models, which
only charge an advertiser when an action (e.g., a transaction) occurs between a user and the
advertiser in response to an ad.

SUMMARY

[0004] This document describes a cost-per-action model for paid search advertising.
Ads are submitted with keywords, bid values, and associated actions. When a search query is
received, an ad auction is conducted to select one or more ads to be returned as contextually
relevant with the query results. Over time, ad auction data is gathered to identify, for
example, which ads have won auctions, which winning ads have been selected by users, and
prices associated with the winning ads. Periodically, advertisers submit action reports that

indicate a number of actions that have occurred that the advertiser attributes to a winning ad.
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The advertiser is then charged a fee for each reported action based, at least in part, on the

gathered ad auction data.

[0005] The cost-per-action model may also be combined with a cost-per-click model

to create a hybrid model that supports both cost-per-action ads and cost-per-click ads. In the

hybrid model, when a cost-per-click ad wins an auction and is subsequently selected by a

user, the advertiser is charged for the ad according to the cost-per-click model. Similarly,

when a cost-per-action ad wins an auction, is selected by a user, and the advertiser

subsequently reports an action associated with the winning cost-per-action ad, the advertiser

is charged for the reported action based on the cost-per-action model.

[0006] This Summary is provided to introduce a selection of concepts in a simplified

form that are further described below in the Detailed Description. This Summary is not

intended to identify key features or essential features of the claimed subject matter, nor is it

intended to be used as an aid in determining the scope of the claimed subject matter.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The detailed description is described with reference to the accompanying

figures. In the figures, the left-most digit(s) of a reference number identifies the figure in

which the reference number first appears. The same numbers are used throughout the

drawings to reference like features and components.

[0008] Fig. 1 is a pictorial diagram of an example environment in which a cost-per-

action model or a cost-per-action/cost-per-click hybrid model may be implemented.

[0009] Fig. 2 is a block diagram of example components of an ad auction module.

[0010] Fig. 3 is a flow diagram of an example process for receiving ads, conducting

ad auctions, and returning search results with ads according to a cost-per-action model.

[0011] Fig. 4 is a flow diagram of an example process for utilizing advertiser-

submitted action reports according to a cost-per-action model.

[0012] Fig. 5 is a process flow diagram that illustrates processing performed by an

example ad auction processing component according to a cost-per-action model.

[0013] Fig. 6 is a process flow diagram that illustrates processing performed by an

example ad billing component according to a cost-per-action model.

[0014] Fig. 7 is a flow diagram of an example process for receiving ads, conducting

ad auctions, and returning search results with ads according to a cost-per-action/cost-per-click

hybrid model.
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[0015] Fig. 8 is a flow diagram of an example process for utilizing advertiser-
submitted action reports according to a cost-per-action/cost-per-click hybrid model.
[0016] Fig. 9 is a process flow diagram that illustrates an example accounts
identification algorithm.
[0017] Fig. 10 is a flow diagram of an example process for counteracting advertiser
over-reporting.

DETAILED DESCRIPTION
[0018] Paid advertisements that are, for example, displayed contextually along with
search results provide a convenient way for advertisers to target their marketing efforts, and
provide search engine providers with revenue. In such a system, advertisers bid for available
ad spots that are displayed with search results. Typically, the more an advertiser is willing to
pay, and thus the higher their bid, the greater chance that their ad will be frequently displayed.
[0019] In paid advertisement systems that employ a cost-per-impression model,
advertisers are charged a fee each time their advertisement is displayed, regardless of whether
or not a user clicks on the ad to be redirected to the advertiser’s website. Bid values in cost-
per-impression systems are typically fairly low because the return on investment to an
advertiser is fairly low per ad that is displayed.
[0020] In paid advertisement systems that employ a cost-per-click model, advertisers
are charged a fee each time their advertisement is displayed and is selected by a user. Bid
values in cost-per-click systems are typically higher than bid values in cost-per-impression
systems because the advertiser only pays a fee when a user selects the ad, and is thus
redirected to the advertiser’s web site. Therefore, for cach ad for which the advertiser is
charged a fee, there is a higher likelihood that the advertiser will receive revenue or other
benefit from an interaction with a user.
[0021] To further improve an advertiser’s return on investment, a cost-per-action
model may be employed in which an advertiser is only charged when a user performs a
particular action in response to a particular ad. For example, when a particular ad is
displayed and a user clicks on the ad, the user is redirected to the advertiser’s website. If the
user then makes a purchase from the advertiser’s website, according to a cost-per-action
model, the advertiser would then be charged a fee for the ad.
[0022] Benefits of a cost-per-action model include, for example, higher bid values,
and thus potentially higher revenue to the search engine provider; and greater return on

investment for advertisers, since the advertisers pay only when an action occurs. However,
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there are also a variety of challenges to implementing a system based on a cost-per-action
model.

[0023] One challenge to implementing a cost-per-action model is the inability of
search engine providers to directly monitor actions that take place through the advertisers’
websites. One possible solution is for search engine providers to insist that advertisers add
scripts to the advertisers’ websites that will monitor user actions and report back to the search
engine. However, many advertisers are reluctant to implement such scripts due to
implementation cost and/or privacy concerns.

[0024] Another possible solution is for advertisers to adopt a centralized payment
service provided by the search engine provider. However, this would give the search engine
provider access to detailed information about each transaction conducted through the
advertiser’s website, which many advertisers would prefer to avoid.

[0025] A cost-per-action model that does not require search engine provider access to
detailed transaction information of an advertiser is described herein. In the described cost-
per-action model, fees charged to advertisers are determined based on advertiser-reported
actions. In this system, an advertiser tracks the actions that users take through the
advertiser’s website and reports numbers of actions to the search engine provider on a regular
basis. Based on these reported actions, the search engine provider determines the fees to be
charged to the advertiser.

[0026] While a cost-per-action model, as described herein, which relies on
advertiser-submitted action reports, addresses the implementation cost and privacy concerns
of previous cost-per-action models, it may also introduce additional hurdles. For example, if
an advertiser were to submit ads with high bid values, their ads will win more ad auctions
than ads with lower bid values. If that same advertiser then under-reports the number of
actions, the actual cost to the advertiser will be artificially low. Over-reporting by advertisers
may also occur, for example, when an advertiser has a large budget and wants to ensure a
high rate of ad auction wins.

[0027] To address potential under-reporting by advertisers, an average cost-per-
action value is maintained for each advertiser, and a threshold value is defined. If an
advertiser’s cost-per-action value drops below the threshold value, the advertiser may be
excluded from future ad auctions.

[0028] To address potential over-reporting by advertisers, an estimated average

action rate is determined and compared to an action rate reported by the advertiser. If the
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estimated average action rate is significantly lower than the reported action rate, the reported
action rate is modified down to a more reasonable value.

[0029] Because many advertisers may be reluctant to adopt a cost-per-action model
due to cost and/or privacy concerns raised by existing cost-per-action models, a hybrid model
that combines a cost-per-action model with a cost-per-click model is also described herein.
Example Environment

[0030] Fig. 1 illustrates an example environment 100 usable to implement a cost-per-
action model or a cost-per-action/cost-per-click hybrid model. Example environment 100
includes search engine provider 102 that provides a search service over a network 104, which
is representative of, for example, the Internet. In an example implementation, search engine
provider 102 may be implemented, for example, as any combination of one or more server
computer systems, including, but not limited to, a database server, a web server, an
application server, and the like. Example search engine provider 102 includes search engine
106 and ad auction module 108.

[0031] In an example scenario, an advertiser 110 sends an ad submission 112 to
search engine provider 102. For example, ad submission 112 may include an ad along with
an associated bid value, and an associated keyword. If the advertiser will be tracking
different types of actions, the ad submission 112 may also include an associated action
indicator to distinguish which type of action the ad is to be associated with. Ad submission
112 may also include a redirection URL that specifies a landing page on the advertiser’s
website to which a user is to be redirected if the user selects the ad. According to the cost-
per-action model, the advertiser will only be charged if the ad is displayed and the specified
action is reported by the advertiser.

[0032] A user 114, desiring to conduct an Internet search, accesses search engine
106, and enters a search query 116 through a user interface provided by search engine 106.
Upon receiving search query 116, search engine 106 identifies search results to be presented
for the user through the user interface. In addition, ad auction module 108 awards one or
more ad spots in a user interface to one or more corresponding ads based, at least in part, on
search query 116, the keywords associated with the ads, and the bid values associated with
the ads. After ad auction module 108 awards the one or more ad spots to particular ads,
search engine 106 returns the search results and ads 118.

[0033] Upon viewing the user interface display of the search results with ads 118,

user 114 may submit ad selection 120, for example, by clicking on, or otherwise selecting, a
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particular one of the displayed ads. Search engine provider 102 redirects user 114 to a
website 122 associated with the selected ad. The user is specifically redirected to a particular
landing page associated with the selected ad within website 122, User 114 then participates
in some level of user/website interaction 124. The user/website interaction 124 may be as
simple as the user browsing and then leaving the website or may include the user making a
purchase, filling out a registration form, or performing any other type of action.

[0034] Advertiser 110 monitors user interaction with the advertiser website 122. For
example, advertiser 110 maintains a count of specific actions that are performed through the
website, specifically actions that are specified in association with ads that are submitted to
search engine provider 102. In an example implementation, the advertiser may keep separate
counts for actions such as a registration, a purchase, or other actions. In an example
implementation, action counts are maintained in advertiser action store 126. Alternatively,
action counts may be determined based on data logs that are automatically generated in
association with the advertiser website 122.

[0035] Periodically (e.g., daily or weekly), action report gencrator 128 gencrates a
report of actions that have occurred through advertiser website 122 since a previous action
report was generated. Action report 130 is then transmitted over network 104 to search
engine provider 102,

[0036] In response to receiving the advertiser-submitted action report 130, ad auction
module 108 stores the reported action counts, and periodically uses the reported action data to
generate advertiser invoice 132, The advertiser invoice 132 is then transmitted over network
104, or otherwise communicated to advertiser 110.

[0037] As mentioned above, search engine provider 102 may be implemented using
any combination of one or more computer systems. In an example implementation, search
engine provider 102 includes one or more processors 134, which may be distributed across
multiple computing devices. Search engine provider 102 also includes one or more memory
components 136.

[0038] Search engine 106 an/or ad auction module 108 may be stored, at least in part,
in memory 136 as computer readable instructions, which may be executed, at least in part by
processor(s) 134.

[0039] Similarly, advertiser 110 may be implemented using any combination of one
or more computer system, and components thercof may be distributed across multiple

computing devices. Example advertiser 110 includes processor(s) 138 and one or more
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memory components 140. Any portions or combinations of advertiser website 122,
advertiser action store 126, and action report generator 128 may be stored in memory 140 as
computer readable instructions, which may be executed, at least in part by processor(s) 138.
[0040] Computer-readable media includes, at least, two types of computer-readable
media, namely computer storage media and communications media.

[0041] Computer storage media includes volatile and non-volatile, removable and
non-removable media implemented in any method or technology for storage of information
such as computer readable instructions, data structures, program modules, or other data.
Computer storage media includes, but is not limited to, RAM, ROM, EEPROM, flash
memory or other memory technology, CD-ROM, digital versatile disks (DVD) or other
optical storage, magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic
storage devices, or any other non-transmission medium that can be used to store information
for access by a computing device.

[0042] In contrast, communication media may embody computer readable
instructions, data structures, program modules, or other data in a modulated data signal, such
as a carrier wave, or other transmission mechanism. As defined herein, computer storage
media does not include communication media.

[0043] As illustrated in Fig. 1, memory components 136 and 140 are examples of
computer storage media.

[0044] Fig. 2 illustrates components of an example ad auction module 108. Example
ad auction module 108 includes, but is not limited to, any combination of ad store 202, ad
auction processing component 204, uncharged action pool 206, and ad billing component
208.

[0045] When search engine provider 102 receives an ad submission 112 from an
advertiser, the ad and related information is stored in ad store 202. When search engine
provider 102 receives search query 116, ad auction processing component 204 conducts an ad
auction to identify ads to be returned with the query results. Data indicating which ads were
winners of which auctions, which ads have been selected by users, and any other ad auction
related statistical information may also be stored, for example, in ad store 202.

[0046] As described above with reference to Fig. 1, advertiser 110 periodically sends
an action report 130 to search engine provider 102. When an action report is received, the

indicated action counts are added to uncharged action pool 206. Periodically, ad billing



10

15

20

25

30

WO 2013/138063 PCT/US2013/027834

component 208 analyzes the action counts in uncharged action pool 206, along with ad
auction related statistical information, to generate invoice 132 for the advertiser.

Example Cost-Per-Action Model Operation

[0047] Figs. 3-8 illustrate example operation processes 300, 400, 500, 600, 700, and
800 of search engine provider 102. Figs. 3-6 are directed to a cost-per-action model while
Figs. 7 and 8 are directed to a cost-per-action/cost-per-click hybrid model. These processes
are illustrated as collections of blocks in logical flow graphs, which represent sequences of
operations that can be implemented in hardware, software, or a combination thereof. In the
context of software, the blocks represent computer-executable instructions that may be stored
on one or more computer storage media that may be executed by one or more processors to
cause the processors to perform the recited operations. Note that the order in which the
processes are described is not intended to be construed as a limitation, and any number of the
described process blocks can be combined in any order to implement the illustrated
processes, or alternate processes. Additionally, individual blocks may be deleted from the
processes without departing from the spirit and scope of the subject matter described herein.
Furthermore, while these processes are described with reference to the search engine provider
102 described above with reference to Figs. 1 and 2, other computer architectures may
implement one or more portions of these processes, in whole or in part.

[0048] Fig. 3 illustrates an example process for receiving ads, conducting ad
auctions, and returning search results with ads according to a cost-per-action model.

[0049] At block 302, an ad is received and an action rate is assigned to the ad. For
example, ad submission 112 is received from advertiser 110. In an example implementation,
the ad submission 112 that is received may include an <ad, keyword, action, bid value> tuple.
The bid value represents a maximum amount that the advertiser is willing to pay when the ad
is presented with search results (e.g., ad impression), the ad is selected by a user (e.g.,
selected impression), and the specified action occurs through advertiser website 122,

[0050] Over time, the action rate for any particular ad is calculated to represent a
ratio of the number of reported actions to the number of selected impressions of the ad. For
example, if a particular ad has “purchase” as the associated action, the ad has been selected
by users 600 times, and the advertiser reports 75 purchases, then the action ratio for the ad
may be calculated as 75/600 or 0.125.

[0051] However, when an ad is first received, there is no data with which to calculate

an action rate, so the action rate for the ad is initialized to a pre-determined value. In an
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example implementation, the same pre-determined value may be used for all new ads. In an
alternate implementation, the ad auction module may utilize a machine learning method to
consider other factors (e.g., keyword, action, and/or bid value) associated with the ad to
determine an initial action rate for the ad. Machine learning methods are commonly used in
existing cost-per-click models to predict click-through rates for ads, and similar machine
learning methods can be employed to initialize action rates in the cost-per-action model.
[0052] At block 304, a search request is received. For example, search query 116 is
received from user 114 over network 104. The search query may be, for example, a word or
phrase against which an Internet search is to be conducted.

[0053] At block 306, an ad auction is conducted. For example, ad auction processing
component compares the received search request with keywords associated with ads in ad
store 202 to identify candidate ads based on contextual relevance to the search query. The
candidate ads are then ordered based, at least in part, on bid value, and a winning ad for each
available ad slot is determined. A common cost-per-click model employs a generalized
second price auction, which ranks ads according to their expected revenue, which, in a cost-
per-click model, is equal to the predicted click probability of an ad multiplied by the bid price
associated with the ad. In the described cost-per-action model, a similar approach may be
used. In an example implementation of the described cost-per-action model, candidate ads
are also ordered by their expected revenue. However, instead of multiplying the bid price by
a predicted click probability, the expected revenue is calculated as the action rate multiplied
by the bid price. As described herein, the bid value multiplied by the action rate is referred to
as a ranking score for cost-per-action ads.

[0054] At block 308, search results with ads are returned. For example, the results of
an Internet search based on the search query 116, along with the winning ad for each
available ad slot is returned to the user.

[0055] At block 310, a determination is made regarding whether or not an indication
of a user-selected ad is received. If no indication of a user-selected ad is received (the “No”
branch from block 310), then processing continues as described above with reference to
block 304.

[0056] Alternatively, at block 310, an indication of a user-selected ad may be
received. For example, while viewing the search results, user 114 may click on a particular

ad that is displayed along with the search results.
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[0057] When an indication of a user-selected ad is received (the “Yes” branch from
block 310), then at block 312, the user is redirected to a landing page within a website
associated with the selected ad (e.g., advertiser website 122), and at block 314, an average
price for the ad is updated. In an example implementation, each time an ad is selected by a
user, a number of selected impressions (i.e., clicks) of the ad is incremented by one. In
addition, a price for the ad is determined. The average price for the ad is calculated as the
total number of selected impressions that an ad receives in a particular time period divided by
the sum of the prices determined for the ad in association with each of the selected
impressions. In an example implementation, the price determined for a selected ad may be
equal to the bid price associated with the ad. In an alternate implementation, as is done in
generalized second price auctions (common in cost-per-click models), the price for a selected
ad may be determined according to the second-price-rule to be the minimum bid price
required to keep the ad in its calculated rank position. Accordingly, if a particular ad wins
multiple ad auctions within a single time period, the determined price for the ad may be
different for each auction.

[0058] Fig. 4 illustrates an example process for utilizing advertiser-submitted action
reports according to a cost-per-action model.

[0059] At block 402, one or more action reports are received from one or more
advertisers. For example, advertiser 110 periodically submits action report 130 to search
engine provider 102. The action report indicates an aggregated count of actions that the
advertiser attributes to an ad having been returned with search results from search engine
provider 102 and then selected by a user.

[0060] At block 404, the action counts reported in the action reports are stored. For
example, the aggregated counts are added to uncharged action pool 206.

[0061] At block 406, a determination is made as to whether or not the end of a billing
period has been reached. A billing period may be defined as any period of time. In an
example implementation, each billing period may be one day. In an alternate
implementation, each billing period may be one week. Any length of time may be defined as
a billing period. However, if a billing period is too short, the advertisers may not have
submitted very many action reports since the previous billing period. Also, if the billing
period is too long, the action rates associated with the advertisers may be updated more

infrequently than is desired.

10
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[0062] If the end of the billing period has not been reached (the “No” branch from
block 406), then processing continues as described above with reference to block 402.

[0063] On the other hand, if the end of the billing period has been reached (the “Yes”
branch from bock 406), then at block 408 a determination is made as to whether or not there
are uncharged actions in the uncharged action pool. For example, if no action reports have
been received from any of the advertisers since the end of the last billing period, then there
will be no uncharged actions in the uncharged action pool. However, if there have been one
or more action reports received from one or more advertisers, then there will be uncharged
actions in the uncharged action pool.

[0064] If there are no uncharged actions in the uncharged action pool (the “No”
branch from block 408), then processing continues as described above with reference to
block 402.

[0065] On the other hand, if there are uncharged actions in the uncharged action pool
(the “Yes” branch from block 408), then at block 410, an invoice for the uncharged actions is
generated. For example, as indicated in block 314 of Fig. 3, each time an ad is selected, an
average price for the ad is updated based on prices determined for the ad each time the ad
won an auction. To generate an invoice, the average price for the ad is multiplied by the
number of uncharged actions that are associated with the ad.

[0066] At block 412, the uncharged action pool is updated. For example, after a
charge for a particular action has been calculated and added to the invoice, the action is
removed from the uncharged action pool, or otherwise marked within the uncharged action
pool as having been charged.

[0067] At block 414, ad action rates are updated. For example, for each ad, the
number of reported actions is added to an aggregate number of reported actions over time, a
number of selected impressions of the ad within the most recent time period is added to a an
aggregate number of selected impressions of the ad, and the action rate for the ad is
recalculated.

Example Cost-Per-Action Model Calculations

[0068] Fig. 5 illustrates processing 500 performed by example ad auction processing
component 204 according to the cost-per-action model described herein.

[0069] At block 502, ad auction module 110 receives cost-per-action ads. For
example, one or more advertisers submit ads for which the advertiser is willing to pay a fee

when the ad is returned with contextually relevant search results, selected by a user, and a
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particular action subsequently occurs through the advertiser’s website. As described above,
the ads are stored in ad store 202.

[0070] At block 504, for each ad, an action rate for the ad is initialized. In the
illustrated example, AR;; is the action rate for a particular ad j during a particular time period
t. AR’ represents the initialization value, which may be determined according to known
machine learning methods. Accordingly, as shown in block 504, AR;; = AR’

[0071] At block 506, for each ad, a time period ¢ is initialized to one (= 1), and a
number of selected impressions /;; and an accumulated price f;; are each initialized to zero (/;,
= 0 and f;; = 0). Time periods last a pre-defined period of time. In an example
implementation, each day is a new time period. In an alternate implementation, the time
period may be defined as one week, one hour, 12 hours, or any other pre-defined period of
time.

[0072] At block 508, an ad auction is conducted. As described above, each ad has an
associated keyword, an associated action, and an associated bid value. Within the ad auction,
candidate ads are selected based on the keyword associated with the ad. The candidate ads
are then ordered by a rank score, which is equal to the current action rate for the ad (AR;,)
multiplied by the current bid associated with the ad (b;;,), where t represents the current
auction. The bid value is distinguished by ad, time period, and auction because advertisers
can change bid values at any time. As such, within the same time period, the same ad may
have different bid values. For each available ad slot, a winning ad is selected and returned
with results of a user-submitted search query.

[0073] At block 510, an ad is selected by a user. For example, ad auction processing
component receives an indication that a user has selected one of the ads that was returned
with the search results.

[0074] At block 512, in response to a particular ad i being selected, the number of
selected impressions for the ad within the current time period is incremented. (/;; = I;; + 1)
and an accumulated price associated with the ad is updated. The accumulated price is
increased by an amount equal to a price to be charged for the selected ad if the ad selection
results in the action associated with the ad. In an example implementation, the price to be
charged for the selected ad is determined according to a second-price rule. As described
above, according to the second-price rule, the price to be charged for the selected ad is the
minimum bid price required to keep the given ad in its current rank position. For example,

the rank of the second ad (the first ad that did not win the ad auction) is used to determine the
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price for the selected ad such that the price for the selected ad is equal to the rank score of the
second ad divided by the action rate of the selected ad. In an alternate implementation that
does not employ the second-price rule, the accumulated price may simply be increased by the
current bid value, b; ;..

[0075] At block 514, updates to the ads may be received. For example, bid values
associated with ads may be updated by the respective advertisers and/or ads may be removed
by the respective advertisers.

[0076] The processing illustrated in blocks 508-514 are repeated iteratively until the
current time period ends. In addition, new ads may be received at any time, the processing
for which is described with reference to blocks 502-506.

[0077] At block 516, the current time period ends. For example, if a time period is
defined as one day, then at block 516 the end of the day is reached.

[0078] At block 518, in response to the time period ending, for each ad, the number
of selected impressions for the time period /;,, the accumulated price for the time period f;,,
and the action rate for the current time period AR;, are sent to the ad billing component 208.
[0079] Also in response to the time period ending, at block 520, time period 7 is
incremented (¢ = ¢ + 1), and at block 522, the number of selected impressions and the
accumulated price for each ad is reset to zero for the new time period (/;; = 0 and f;; = 0).
Processing then continues as described above with reference to block 514.

[0080] Fig. 6 illustrates processing 600 performed by example ad billing component
208 according to the cost-per-action model described herein.

[0081] At block 602, ad billing component 208 receives action reports from one or
more advertisers. Each action report is received from an advertiser, and indicates how many
actions have occurred through the advertiser’s website since the advertiser last submitted an
action report. In an example implementation, for each reported action, the action report
indicates the ad to which the action is attributed. In an exemplary implementation, reported
actions are assumed to have occurred during the most recent previous time period (e.g., if
each time period is one day, any actions reported today are assumed to have occurred
yesterday). In an alternate implementation, action reports may also indicate a specific date
and/or time at which the action occurred.

[0082] Various techniques may be used by advertisers to attribute actions to specific
ads. If a user selects an ad, is redirected to the advertiser’s website, and during that visit

performs the action, then the action can easily be attributed to the ad. However, users will
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often select an ad, be redirected to the advertiser’s website, browse the website, and then
leave the website. The user may then later return to the advertiser’s website directly (not
through redirection from an ad) and perform the action. In this case, the action should still be
attributed to the ad, but such attribution is much more difficult to determine.

[0083] Because it is difficult to accurately attribute actions to ads, in an example
implementation, advertisers can calculate an overall action rate for their website (or for each
landing page within the website), and use this overall action rate to determine the number of
actions to report to the search engine. For example, usage logs enable an advertiser to see a
reference page from which a user arrived at the website. Accordingly, based on the usage
logs, the advertiser is able to determine a total number of user visits and a number of visits
attributable to a particular search engine. The overall action rate for the website can be
calculated as the total number of actions divided by the total number of user visits. Next,
multiplying this overall action rate by the number of visits that are attributed to the search
engine gives a reasonable number of actions to be reported as attributed to an ad from the
search engine. If the advertiser submits ads for different action types, a similar method may
be used to attribute actions to ads, but instead of calculating an overall action rate for the
website, an overall action rate is calculated for each action type.

[0084] At block 604, the reported action data is stored in uncharged action pool 206.
In the illustrated example, the reported actions that are attributed to a particular ad j during a
particular time period ¢ are represented as r;,.

[0085] At block 606, which corresponds to block 516 of Fig. 5, time period ¢ ends.
In response, at block 608, which corresponds to block 518 of Fig. 5, ad billing component
208 receives, for each ad j during time period ¢, the number of selected impressions /;;, the
accumulated price f;,, and the action rate AR;,.

[0086] At block 610, the advertisers are charged for their reported actions. In the
illustrated example, for each ad with corresponding reported actions, the average price per
reported action is calculated as the accumulated price f;; divided by the number of selected
impressions /;,. The advertiser is then charged a fee equal to the number of reported actions
r; multiplied by the average price per reported action.

[0087] After the advertisers are charged, at block 612 the uncharged action pool is
updated. For example, each action for which the advertiser has been charged is removed

from the uncharged action pool. In an alternate implementation, rather than removing the
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reported actions from the uncharged action pool, the reported actions for which the advertiser
has been charged are marked as charged within the uncharged action pool.

[0088] After the advertisers are charged, in addition to updating the uncharged action
pool, at block 614 the ad billing component 208 updates the action rates associated with each
ad. In the illustrated example, for each ad, the action rate for the next time period AR; ., is
set equal to the total number of reported actions in time periods 1 through ¢ divided by the

total number of selected impressions in time periods 1 through 7. This may be expressed as:
t

s=1Tjs
ARj,t+1 =<t 7 2
s=14j,s
[0089] In an alternate implementation, to prevent a low number of reported actions in

the early time periods for an ad from negatively impacting the action rate for the ad, the
action rate for the next time period may be calculated based on the advertiser’s historical
reports and smoothed by the initial action rate value. Accordingly, the action rate for the next

time period may be expressed as:
17 0
ARj,t-l—l = att—. + (1 - at)AR

where o, is a tradeoff factor that increases to 1 as 7 increases to infinity. Accordingly, the
longer the ad is in the system, the less the initial action rate will impact the calculated new
action rate.

[0090] Another alternate calculation of the action rate for the next time period
weights performance during recent time periods more heavily than performance during
earlier time periods. According to this method, the action rate for the next time period may
be expressed as:

Y1 8t—sjs

+ (1 — a,)AR?
§=1 5t—51j,s t

ARjriy = ay

where o is a tradeoff factor that increases to 1 as # increases to infinity and J; is a decreasing
function of its index . In an example implementation, &; = 0.9",

[0091] At block 616, the updated action rates for each ad are sent back to ad auction
processing component 616.

Example Cost-Per-Action/Cost-Per-Click Hybrid Model Operation

[0092] As mentioned above, advertisers may be somewhat reluctant to fully adopt a
cost-per-action advertising model. A cost-per-action/cost-per-click hybrid model is

implemented to allow a gradual move from a more familiar cost-per-click model to a less
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familiar cost-per-action model. In the described hybrid model, advertisers can submit bids
based on a cost-per-click model and/or bids based on a cost-per-action model. Advertisers
can even submit the same ad/keyword pair twice — once as a cost-per-click ad and again as a
cost-per-action ad. In addition to providing a way for advertisers to “try out” a cost-per-
action model without having to fully commit to a move away from a cost-per-click model,
the hybrid model may also provide other benefits for advertisers. For example, if a goal for a
particular ad campaign is to increase brand awareness, the advertiser may choose to submit
the ad as a cost-per-click ad, where the goal is to receive as many clicks as possible. On the
other hand, if a particular ad campaign has a direct response goal, then the advertiser may
choose to submit the ad as a cost-per-action ad.

[0093] Fig. 7 illustrates an example process for receiving ads, conducting ad
auctions, and returning search results with ads according to a cost-per-action/cost-per-click
hybrid model. The process illustrated in Fig. 7 is very similar to the process illustrated in Fig.
3, but with the addition of processing to handle cost-per-click ads in addition to the cost-per-
action ads.

[0094] At block 702, an ad is received and an action rate or click-through rate is
assigned to the ad. For example, ad submission 112 is received from advertiser 110. With
the hybrid model, advertisers may submit cost-per-action ads and/or cost-per-click ads. In an
example implementation, the ad submission 112 that is received may include an <ad,
keyword, action, bid value> tuple for a cost-per-action ad or an <ad, keyword, bid value>
tuple for a cost-per-click ad. For a cost-per-action ad, the bid value represents a maximum
amount that the advertiser is willing to pay when the ad is presented with search results,
selected by a user, and the specified action occurs through advertiser website 122. For a cost-
per-click ad, the bid value represents a maximum amount that the advertiser is willing to pay
when the ad is presented with search results and a user selects (e.g., clicks on) the ad.

[0095] As described above with reference to Fig. 3, the action rate for any particular
cost-per-action ad is calculated to represent a ratio of the number of reported actions to the
number of selected impressions of the ad; and when a new cost-per-action ad is received, the
action rate is initialized to a pre-determined value or to a value which may be based on a
machine learning method. Similarly, the click-through rate for any particular cost-per-click ad
is calculated to represent a ratio of the number of click-throughs received to the number of

auctions won by the ad. When a new cost-per-click ad is received, the click-through rate is
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initialized to a pre-determined value or to a value which may be based on a machine learning
method, as is common in existing cost-per-click models.

[0096] At block 704, a search request is received. For example, search query 116 is
received from user 114 over network 104. The search query may be, for example, a word or
phrase against which an Internet search is to be conducted.

[0097] At block 706, an ad auction is conducted. For example, ad auction processing
component compares the received search request with keywords associated with ads in ad
store 202 to identify candidate ads based on contextual relevance to the search query.
According to the hybrid model, both cost-per-click ads and cost-per-action ads are considered
in the ad auction. The candidate ads are then ordered by a ranking score. For cost-per-action
ads, the ranking score is equal to the bid value multiplied by the action rate. For cost-per-
click ads, the ranking score is equal to the bid value multiplied by the click-through-rate. In
an example implementation, if the same ad has been submitted as both a cost-per-click ad and
as a cost-per-action ad, the ad with the lower ranking score is removed from the candidate ads
to prevent two identical ads from being returned with the search results.

[0098] At block 708, search results with ads are returned. For example, the results of
an Internet search based on the search query 116, along with the winning ad for each
available ad slot is returned to the user. The ads that are retuned with the search results may
include any number of cost-per-click ads and/or any number of cost-per-action ads.

[0099] At block 710, a determination is made regarding whether or not an indication
of a user-selected ad is received. If no indication of a user-selected ad is received (the “No”
branch from block 710), then processing continues as described above with reference to
block 704.

[00100] Alternatively, at block 710, an indication of a user-selected ad may be
received. For example, while viewing the search results, user 114 may click on a particular
ad that is displayed along with the search results.

[00101] When an indication of a user-selected ad is received (the “Yes” branch from
block 710), then at block 712, the user is redirected to a website associated with the selected
ad (e.g., advertiser website 122).

[00102] At block 714, a determination is made as to whether the selected ad is a cost-
per-click ad or a cost-per-action ad. If the selected ad is a cost-per-click ad (the “No” branch
from block 714), then at block 716, the advertiser is charged for the cost-per-click ad and

processing then continues as described above with reference to block 704. Any number of
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techniques may be used to charge the advertiser for a cost-per-click ad. In an example
implementation, the charge for the clicked ad may be immediately sent to the advertiser. In
an alternate implementation, cost-per-click charges may be accumulated and advertisers may
be notified of the charges per periodic invoices.

[00103] The amount charged for the user-selection of a cost-per-click ad may be equal
to the bid price. Alternatively, the amount charged may be determined according to the
second-price rule, such that the charge is equal to the minimum bid required to keep the ad in
its current rank position.

[00104] On the other hand, if at block 714 it is determined that the ad is a cost-per-
action ad (the “Yes” branch from block 714), then at block 718, the average price for the ad is
updated according to the cost-per-action model, as described above with reference to block
314 of Fig. 3.

[00105] Fig. 8 illustrates an example process for utilizing advertiser-submitted action
reports to generate invoices and update action rates in a cost-per-action/cost-per-click hybrid
model. The process illustrated in Fig. 8 is very similar to the example process illustrated in
Fig. 4.

[00106] At block 802, as with block 402 of Fig. 4, one or more action reports are
received from one or more advertisers. As described above with reference to Fig. 6, various
techniques may be used by advertisers to attribute actions to specific ads. The cost-per-
action/cost-per-click hybrid model adds another level of complexity to the ad/action
attribution because a distinction must be made between actions that may result from user
selection of a cost-per-click ad (for which the advertiser should not be charged) and actions
that result from user selection of a cost-per-action ad (for which the advertiser should be
charged).

[00107] In one example implementation, the search engine encodes an ad identifier in
the redirection URL. With this information, advertisers can determine which user visits are
the results of which ads. The advertiser can then use this information to calculate an action
rate for the website that is associated with cost-per-click ads and an action rate for the website
that is associated with cost-per-action ads. The action rate for the cost-per-action ads can
then be used to calculate a number of actions that are attributed to the cost-per-action ads.
[00108] In an alternate example, advertisers report the number of actions that they
attribute to redirection from the search engine (as described above with reference to the cost-

per-action model), and the search engine provider charges the advertiser based on a ratio of
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selected cost-per-action ads to a sum of selected cost-per-action ads and selected cost-per-
click ads. For example, if a particular cost-per-click ad receives 1000 clicks and a
corresponding cost-per-action ad receives 3000 clicks, then there are 4000 user-selections of
the ad that may have led to an action. 25% of those are attributed to the cost-per-click ad (i.e.
1000/4000) and 75% of those are attributed to the cost-per-action ad. Accordingly, the
advertiser will only be charged for 75% of the reported actions. For example, given the
scenario described just above, if the advertiser reports 8 actions, then the advertiser is charged
the average price per ad multiplied by 6 (75% of 8). This may also be expressed as:

Fee Charged = £/ 5,50t/ (¢ )
where f;; is the accumulated price for the cost-per-action ad, /;; is the number of selected
impressions associated with the cost-per-action ad, r;; is the total number of reported actions,
and ¢;; is the number of click-throughs received by ad j’, which is the cost-per-click ad that
corresponds to the cost-per-action ad.
[00109] At block 804, as with block 404 of Fig. 4, the action counts reported in the
action reports are stored.
[00110] At block 806, as with block 406 of Fig. 4, a determination is made as to
whether or not the end of a billing period has been reached.
[00111] If the end of the billing period has not been reached (the “No” branch from
block 806), then processing continues as described above with reference to block 802.
[00112] When the end of the billing period is reached (the “Yes” branch from block
806), then at block 808, as with block 408 of Fig. 4, a determination is made as to whether or
not there are uncharged actions in the uncharged action pool.
[00113] If there are no uncharged actions in the uncharged action pool (the “No”
branch from block 808), then at block 810, the click-through rates for any cost-per-click ads
are updated and processing continues as described above with reference to block 802. As
described above, the click-through rate of a cost-per-click ad is calculated as the ratio of
click-throughs to auctions won for each particular cost-per-click ad.
[00114] If there are uncharged actions in the uncharged action pool (the “Yes” branch
from block 808), then at block 812, as with block 410 of Fig. 4, an invoice for the uncharged
actions 1is generated.
[00115] At block 814, as with block 412 of Fig. 4, the uncharged action pool is
updated.
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[00116] At block 816, as with block 414, of Fig. 4, the action rates for the cost-per-
action ads are updated.

[00117] The example calculations illustrated in and described above with reference
Figs. 5 and 6 are also used in conjunction with the cost-per-action ads in the cost-per-
action/cost-per-click hybrid model.

Addressing Untruthful Action Reports

[00118] With the cost-per-action model described herein, there are some ways in
which advertisers may attempt to increase their return on investment through untruthful
action reports. Fraud may occur when advertisers either under-report the number of actions
or over-report the number of actions.

[00119] When an advertiser under-reports, they may, for example identify 10 actions
within a particular time period, but only report (and thus only pay for) 5 or even fewer. One
technique for dealing with this type of behavior that is built into the cost-per-action model
described herein is the use of the action rate in calculating the rank score. Accordingly, over
time, advertisers who under-report will have a lower than accurate action rate, which will,
over time, negatively affect the ad’s ability to win ad auctions.

[00120] Another technique that may be implemented to further deal with under-
reported actions is to use threshold values to eliminate some ads from candidate lists during
ad auctions. For example, as described above, when conducting an ad auction, a list of
candidate ads is determined and ranked according to a rank score. To counter the potential
problem of under reporting, ads may be removed from the candidate list if they have an
unreasonably low bid value, an unreasonably low action rate, or an unreasonably low rank
score. As described above, if an advertiser under-reports the number of actions, their action
rate will drop, which will also lower their rank score. The advertiser could then increase the
bid value to raise the rank score, and continue to under-report. By removing ads with low
action rates, the advertisers are prevented from increasing their rank score by simply
submitting higher bid values.

[00121] For advertisers who choose to under-report, they will likely eventually
discover that their ads are not winning ad auctions as anticipated. They may then choose to
close their account and open a new account where they can again submit ads and under-
report to continue to receive a higher return on their investment. To counteract this behavior,
the search engine provider compares new accounts to old accounts in an effort to identify

new accounts that are being created to replace previous accounts. One technique for
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identifying new and corresponding old accounts is to compare the billing information
between the accounts. For example, if two accounts use the same credit card number, it is
fairly safe to assume that the two accounts are owned by the same advertiser.

[00122] Fig. 9 illustrates an example accounts identification algorithm 900 that may
be used to identify old accounts that correspond to new accounts.

[00123] According to an example accounts identification algorithm, a set of old
accounts 902 including their ad data and their billing data and a set of new accounts 904 also
including their ad data and their billing data are input to the algorithm.

[00124] The algorithm then builds one or more graphs 906 to represent the similarity
between accounts. Example graphs that may be built include, but are not limited to, a
bipartite graph between accounts and their landing pages, a bipartite graph between accounts
and the domains of their ad landing pages, a bipartite graph between accounts and their bid
keywords, a bipartite graph between accounts and the terms in their ad copies. Additionally,
a link graph between accounts may be created such that each account is a node and each
directed edge represents a hyperlink from the website of the source account to the website of
the destination account. Furthermore, a browsing graph may be created such that each
account is a node and each directed edge indicates that there is a browsing path from the
website of the source account to the website of the destination account.

[00125] After the desired graph(s) are built, a similarity between two accounts is
computed according to a random walk on the created graph(s) 908. The output 910 from the
algorithm is for each new account, an identification of a most similar old account.

[00126] In an example implementation, if the similarity between a new account and its
most similar old account is larger than a threshold value, a comparison is then made between
ads or groups of ads in the new account and ads or groups of ads in the old account. If the
ads and/or ad groups are determined to be very similar (e.g., within a threshold value), then
for each ad in the new account that has a corresponding ad in the old account, the action rate
for the ad in the new account is initialized based on the action rate of the corresponding ad in
the old account. Accordingly, the ad in the new account will be subject to the negative effects
of the action rate that resulted from the advertiser’s under-reporting in the old account.
[00127] According to the cost-per-action model described herein, advertisers with a
desire to optimize their payoff will not benefit from under-reporting. In other words:

ur(s™) — ur(s) >

lim

T—oo T
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where 7 is the number of auctions, u7(s*) is an advertiser’s payoff when truthfully reporting
actions, and uz(s) is the advertiser’s payoff when under reporting actions.

[00128] If an assumption is made that advertisers will bid their true value, as opposed
to submitting excessively high bids, it can be shown that truthful bidding and truthful
reporting will result in the best payoff for an advertiser. This may be expressed as:

up(b*,s*) —urp(b,
lim 258D —ur(bs)
T—oo T

where 7 is the number of auctions, u7(h*,s*) is an advertiser’s payoff when truthfully bidding
and truthfully reporting actions, and u(b,s) is the advertiser’s payoff with any other bidding
and reporting strategy.

[00129] Rather than under-reporting, some advertisers may be inclined to over-report
actions in an effort to increase their action rate and thus win more ad auctions. At first glance
this may seem to be a positive scenario for the search engine provider as the revenue of the
search engine provider would increase. However, this type of over-reporting may result in
low quality ads (with an artificially high action rate) being highly ranked, and thus winning a
large number of ad auctions. This may result in at least two negative consequences. First,
search engine users will be presented with lower quality ads, and over time, may choose to
move to a different search engine. Second, advertisers who truthfully report their actions
may see a reduction in their rate of auction wins, which will seem unfair. As a result,
advertisers may choose to move their ad campaigns to a different search engine provider.
These consequences would lead to reduced revenue for the search engine provider.

[00130] Fig. 10 illustrates an example process 1000 that may be implemented to
counteract advertiser over-reporting.

[00131] At block 1002, the search engine provider estimates an actual action rate
associated with an ad.

[00132] At block 1004, the search engine provider compares the estimated action rate
with the action rate calculated based on the reported actions.

[00133] At block 1006, a determination is made as to whether or not the difference
between the estimated action rate and the calculated action rate is less than a threshold value.
If the difference is less than the threshold value (the “Yes” branch from block 1006) then at
block 1008, the search engine provider continues processing as normal, using the calculated
action rate.

[00134] On the other hand, if at block 1006, it is determined that the difference

between the estimated action rate and the calculated action rate is not less than the threshold
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value (the “No” branch from block 1006), then at block 1010, the calculated action rate is
adjusted based on the estimated action rate. In an example implementation, if the calculated
action rate deviates from the estimated action rate by more than the threshold value, a new
action rate may be calculated according to:

AR;,t = AR;; * De(lARi,t - 9i,t|)
where 0,; is the estimated action rate for ad i during time period 7 and:

(1 ifx<e
De(x) = {5 (x) otherwise

where d(x) is a decreasing function that takes a value between 0 and 1. Accordingly, the rank
score for ad i at time period # (RSi,#) is given by:
RSiy = biy * AR; ¢ * De(AR; 1, 0, ¢)
According to this approach, the greater the variance between the calculated action rate (AR; )
and the estimated action rate (6;,), the smaller the value of D, (ARi,t, Hi,t), and thus the more
the calculated action rate will be reduced.
[00135] The process described with reference to Fig. 10 relies on the search engine
provider’s ability to estimate the actual action rate associated with a particular ad. A variety
of techniques may be employed to estimate the action rate. In an example implementation,
various features associated with the cost-per-action ads are extracted. A linear regression
model is then used to estimate the action rate for the cost-per-action ads. The linear
regression model may first be trained using a set of training data for which the action rates
are known. For instance, in one example implementation, given a training set of » ads for
which action rates are known, for ad i, y; represents the action rate and x; represents the ad’s
feature vector. Using the training data, a weight vector f* is learned, which can be used to
predict y; using x; according to:
n
B = minz' (i — B7x)?
i=1
where BT represents the transpose of vector 8 and B7 x; represents the inner product of the
two vectors, f and x;. Then, for a new ad with feature vector x;, the actual action rate y; is
estimated as:
y; = B"x
[00136] In addition to features associated with the cost-per-click ads, log data may be
leveraged to further improve the process for estimating an actual action rate. Log data may
include web browser activity logs, web browser toolbar logs, and any other types of data that

may be available to the search engine provider, either directly or through a third-party. In an
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example implementation, one or more specific webpages within an advertiser’s website are
cach identified as a page on which an action may occur. For example, a page may be
identified as a conversion page (i.e., a page on which an action may occur) based on the
occurrence of one or more specific keywords on the web page. Examples of such keywords

% 13 kb 13 kb 13

include, but are not limited to, “checkout”, “confirm”, “order”, “cart”, “thank”, “regist”,
“receipt”, “success”, “finish”, “conversion”, “complete”, and “signup”.

[00137] Any combination of one or more of the following statistics are then analyzed
for the website to estimate actual action rates associated with particular ads: number of visits
on the landing page, number of unique visitors on the landing page, total dwell time on the
landing page, average dwell time on the landing page, number of visits on the website,
number of unique visitors on the website, total dwell time on the website, average dwell time
on the website, number of visits on the conversion pages in the website, number of unique
visitors on the conversion pages in the website, total dwell time on the conversion pages in
the website, and average dwell time on the conversion pages in the website.

[00138] By addressing the possibility of advertiser over-reporting or under-reporting,
possible risks that may be perceived by advertisers choosing to adopt the cost-per-action
model described herein are minimized.

Conclusion

[00139] The cost-per-action model described herein provides an alternative to cost-
per-impression or cost-per-click models, while enabling advertisers to maintain the privacy of
detailed transaction information. Rather than directly monitoring actions on advertisers’
websites, the described cost-per-action relies on advertiser-reported actions to determine the
cost-per-action fees that will be charged to the advertisers. Furthermore, a cost-per-
action/cost-per-click hybrid model is also described that equally supports both the described
cost-per-action model and a more common cost-per-click model. The hybrid model allows
advertisers to choose whether to submit cost-per-action ads, cost-per-click ads, or both.
[00140] Although the subject matter has been described in language specific to
structural features and/or methodological operations, it is to be understood that the subject
matter defined in the appended claims is not necessarily limited to the specific features or
operations described. Rather, the specific features and acts are disclosed as example forms of

implementing the claims.
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CLAIMS
What is claimed is:

1. A method comprising:

receiving a plurality of ads, each ad being associated with an action, a bid value,
and a keyword;

receiving, by a computer-based search engine provider, a search query;

at least partly in response to receiving the search query:

conducting an ad auction to select, from the plurality of ads, one or more
contextually relevant ads to return with results of the search query, a particular ad
being selected as the winning ad of the ad auction; and

returning the results of the search query and the winning ad;

receiving an indication that the winning ad has been selected by a user;

receiving from an advertiser from whom the winning ad was received, a report
indicating that the action associated with the winning ad has occurred; and

at least partly in response to receiving the report, charging the advertiser a fee for
the winning ad.

2. A method as recited in claim 1, wherein conducting the ad auction comprises:

comparing the search query to the keywords associated with the plurality of ads to
generate a list of candidate ads, the list of candidate ads being a subset of the plurality of
ads;

for each ad in the list of candidate ads, calculating a rank score that represents an
expected revenue from the candidate ad and is equal to the bid value associated with the
candidate ad multiplied by an action rate associated with the candidate ad;

ordering the list of candidate ads according to the rank scores; and

identifying a highest ranked candidate ad as the winning ad of the ad auction.

3. A method as recited in claim 2, wherein the action rate is based at least in part
on a ratio of a number of reported actions to a number of times the candidate ad has been
selected by a user.

4. A method as recited in claim 2, wherein the action rate is initialized based at

least in part on a machine learning method.

25



10

15

20

25

30

WO 2013/138063 PCT/US2013/027834

5. A method as recited in claim 2, wherein:
in an event that the candidate ad has not previously been a winning ad of an ad
auction, the action rate associated with the candidate ad is an initial action rate determined
according to a machine learning method; and
in an event that the candidate ad has previously been a winning ad of at least one
ad auction, the action rate associated with the candidate ad is calculated based at least in
part on the initial action rate associated with the candidate ad, a ratio of a number of
previously reported actions associated with the candidate ad to a number of previously
received indications of user sclection of the candidate ad, and a tradeoff factor.
6. A method as recited in claim 5, wherein:
the tradeoff factor is a function of time that increases toward 1 over time; and
the action rate is equal to a sum of a first value and a second value, the first value
being the tradeoff factor multiplied by the ratio, and the second value being the initial
action rate multiplied by a difference between 1 and the tradeoff factor.
7. A method comprising:
receiving from one or more advertisers, a plurality of ads including:
one or more ads that are classified as a cost-per-click ad; and
one or more ads that are classified as a cost-per-action ad;
receiving a search query;
at least partly in response to receiving the search query:
conducting an ad auction to identify, from the plurality of ads, a winning ad
that is contextually relevant to the search query; and
returning search results and the winning ad;
receiving an indication that the winning ad has been selected by a user;
in an event that the winning ad is classified as a cost-per-click ad, charging an
advertiser that submitted the winning ad according to a cost-per-click model; and
in an event that the winning ad is classified as a cost-per-action ad, charging an
advertiser that submitted the winning ad according to a cost-per-action model.
8. A method as recited in claim 7, wherein conducting the ad auction comprises:
comparing the search query to keywords associated with each of the one or more ads
that are classified as a cost-per-click (CPC) ad to generate a list of candidate CPC ads that are
contextually relevant to the search query;
for each CPC ad in the list of candidate CPC ads, calculating a CPC rank score that is

based on an anticipated click-through rate and a bid associated with the CPC ad;
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comparing the search query to keywords associated with each of the one or more ads

that are classified as a cost-per-action (CPA) ad to generate a list of candidate CPA ads that

are contextually relevant to the search query;

for each CPA ad in the list of candidate CPA ads, calculating a CPA rank score that is

based on an anticipated action rate and a bid associated with the CPA ad;

combining the list of candidate CPC ads with the list of CPA ads to generate a

complete list of candidate ads;

ordering the complete list of candidate ads by rank score, wherein the CPC rank score

is used for the cost-per-click ads and the CPA rank score is used for the cost-per-action ads;

and

selecting an ad with a highest rank score as the winning ad.
9. A system comprising:
a search engine configured to:
receive a query;
search for content related to the query; and
return query results that include the content related to the query;
an ad auction processing component configured to:
receive cost-per-action (CPA) ads from advertisers; and
at least partly in response to the search engine receiving the query:
compare the query to keywords associated with the CPA ads to
identify candidate ads that are contextually relevant to the query;
conduct an ad auction based at least in part on bid values associated
with the candidate ads; and
select a winning ad from the candidate ads, the winning ad being
returned by the search engine along with the query results; and
an ad billing component configured to:
receive action reports from the advertisers, at least one action report
indicating at least one action attributed to the winning ad; and
for each action attributed to the winning ad, charge the advertiser from
whom the winning ad was received a fee based at least in part on the bid value
associated with the winning ad.
10. A system as recited in claim 9, wherein:
the ad auction processing component is further configured to:

receive cost-per-click (CPC) ads from advertisers;
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at least partly in response to the search engine receiving the query, compare
the query to keywords associated with the CPC ads to identify additional candidate
ads that are contextually relevant to the query;
calculate a CPA rank score for each of the CPA ads identified as a
5 candidate ad, the CPA rank score equal to a bid value of the CPA ad multiplied by
an action rate associated with the CPA ad;
calculate a CPC rank score for each of the CPC ads identified as a
candidate ad, the CPC rank score equal to a bid value of the CPC ad multiplied by
a click-through rate associated with the CPC ad;
10 collectively order the CPA candidate ads and the CPC candidate ads
according to the CPC rank scores and the CPA rank scores; and
select an ad having a highest rank score as the winning ad; and
the ad billing component is further configured to:
receive an indication that a user has selected a winning CPC ad that was
15 returned with query results; and
charge the advertiser a fee for the winning CPC ad based at least in part on

a cost-per-click model.
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