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PUBLISHER INVENTORY EXTENSION

BACKGROUND
This specilication relates to data processing and content distribution.

The Internet provides access to a wide variety of resources. For example, video

(%))

and/or audio files, as well as web pages for particular subjects or that present particular

news articles are accessible over the Internet. Access o these resources presents

opportunities for advertisements (or other sponsored content items) to be provided with
the resources. For exampie, a web page can include “slots™ {i.e., specified portions of
the web page) in which advertisements {or other content items) can be presented.

16 These siots can be defined n the web page or defined for presentation with a web page,
for exaraple, in a separate browser window. Advertisements or other content items that
arc presented in siots of a resource are selected for presentation by a conten
distribution system that can perform an auction as part of the selection process.
Additionally, or alternatively, publishers of the resources may enter into contracts with

15 advertisers directly {(e.g., without using the content distribution system), and these

contracts can specifly a minimum number of the advertiser’s advertisements that the

publisher will present over a specified period.

SUMMARY
In general, one fonovative aspect of the subject matter desceribed in this
20 specification can be embodied in methods that include the actions of receiving
distribution agreement data specifying a fivst number of impressions that a first
publisher has agreed to allocate to a content item provider during a specified period;
determining, based on the first mamber of impressions and a second number of
irapressions that the first publisher has allocated to the content item provider during the
25 specified period, that an estivaated total number of fmpressions that the first publisher
will allocate to the content item provider over the specified period will be less than the
first number of impressions; obtaiming, in response (o determining that the estimated
total number of impressions will be less than the first number of impressions, a third
number of additional wropressions from one or more second publishers that differ from
30 the first publisher, the third number of additional impressions being based, at least in

part, on a difference between the estimated total number of impression and the first

[



WO 2014/043072 PCT/US2013/058905

number of impressions; and allocating, during the specified period, at least a portion of
the third number of additional tmpressions to the content item provider, the portion of
the third mumber of impressions being a mumber of impression required to mect the first
nusmber of impressions specified by the distribution agreement data. Other

embediments of this aspect include corresponding systems, apparatus, and computer

i

programas, configured to perform the actions of the methods, encoded on computer
storage devices.

These and other embodiments can each optionally include one or more of the
following features. Obtaining the third number of impressions can include requesting

10 the third number of impressions from an advertisernent distribution systern, the request
specifying a maximum price that the first publisher will pay for the third number of
impressions; and receiving the third nurber of impressions from the advertisement
distribution system.

Receiving the third nuwmber of impressions from the advertisement distribution

15 system can include receiving, by the first publisher, content item requests from the
second publishers. Receiving disiribution agreement data can include receiving
distribution agreement data specifying one or more impression attributes that the first
number of impressions are required to have; requesting the third number of impressions
from the advertisement distribution system further comprises providing the

20 advertisement distribution system with the one o7 more wropression attributes; and
receiving the third number of ropressions comprises receiving ropressions having the
one Or More impression attributes.

Receiving distribution agreement data specifying one or more irapression
attributes can melude receiving data specifying a set of cookies; and requesting the

25 third number of impressions comprises requesting impressions to users having a cookie
that maiches at least one cookie in the set of cookies.

Allocating at Jeast 2 portion of the third number of impressions to the content
iem provider can mclude providing, o a user device that requests a web page for one
of the second publishers, data that cavse the user device to request an advertisement

30 from an advertisement server for the first publisher.

Deternuning that the estimated total muraber of impressions will be less than the

first mumber of impressions can inchide identifying, as the second number of

mpressions and at a particular time duoring the specified period, a number of
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impressions that the first publisher has allocated to the content item provider over an
clapsed portion of the specified period, the elapsed portion of the specified period being
a portion of the specified period between a begimning of the specified period and the
particular time; determining an impression rate for the elapsed portion of the specified
period, the impression rate specifying a vate at which the first publisher has allocated
fopressions to the content itern provider over the clapsed portion of the specified
period; deterrining a remuaining number of fmpressions that the first publisher is able
to provide to the content itern provider over a remaining portion of the specified peried,
the remaining number of impressions being based on an amount of time in the
renaining portion and the impression rate, the remaming portion being 4 portion of the
spectfied period between the particular time and an end of the specified period; and
determining, based on the estimated remaining number of impressions and the second
number of impressions, that the estimated total number of tmpressions will be less than
the first number of impressions.

Determining that an estimated total number of impressions that the {irst
publisher will allocate to the content item provider over the specified period will be less
than the first number of impressions can include identifying, as the second number of
tropressions, a number of on-site impressions that the publisher has already allocated to
the content item provider during an elapsed portion of the specified period, the number
of on-site impressions being a number of tmpressions, from a web-site operated by the
publisher, that have been allocated to the content item provider; and determining that
the second number of impressions is less than a number of impressions that were
expected to have been allocated to the content item provider over the elapsed portion of
the specified period.

Particular embodiments of the subject matter deseribed iu this specification can
be implemented so as to realize one or more of the following advantages. A publisher
system can use an advertiseroent distribution system o obtain additional impressions
(i.e., from other publishers) when the publisher will be unable to provide a minmum
required nomber of tmpressions on the publisher’s properties, thereby enabling the
publisher to fulfill contractual obligations fo provide a minimuom number of
wapressions. Additionally, a content item provider can be provided irapressions from

the other publishers without having a direct relationship with the other publishers or an
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advertisement distribution system that is used by the other publishers to allocat
TOPressions.

The details of one or more embodiments of the subject roatter described in this
spectfication are set forth in the accompanying drawings and the description below.
{rther features, aspects, and advantages of the subject matter will become apparent from

the description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 49 a block diagram of an example environment in which content is
distributed to user devices.

FIG. ZA is block diagram of an exaraple data flow for extending publisher
oventory.

FIG. 2B is a block diagram of another example data flow for extending
publisher mventory.

FIG. 2C is a block diagram of another exarople data flow for extending
publisher raventory.

FIG. 3 4s a flow chart of an example process for extending publisher inventory.

FIG. 4 4s a flow chart of an example process for evaluating the estimated total
number of impressions.

FIG. 5 18 block diagram of an example computer system.

Like reference numbers and designations in the various drawings indicate like

elemenis.

DETAILED DESCRIPTION

A publisher can obtain additional impressions {(e.g., beyound those provided by
one or more websites owned and/or managed by the publisher) from other publishers,
and allocate those additional impressions to a content item provider (e.g., an advertiser}
to which the publisher allocates impressions. in some implementations, the publisher
obtains the additional impressions in respoense 1o a determination that a numher of
tropressions that have been promised o the content item provider {¢.g., through a
content distribution agreement) is greater than a number of tmpressions that the
publisher has contracted to provide the content item provider. For exarople, assume
that the publisher has agreed to allocate the content tom provider 1,000,000

mmpressions over a week, but that only 900,000 impressions will be provided by the
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publisher’s website. In this example, the publisher may obtain 100,000 impressions
from other publishers and, in tum, allocate those impressions to the content item
provider.

As described in more detail below, the publisher can obtain the additional

i

impressions from a content distribution system {(¢.g., an advertisemnent distribution

system), that allocates available impressions among content item providers. For

example, when the publisher determines that additional impressions will need to be
obtained in order to provide the number of tmpressions that have been promised to the
content item provider, the publisher can submit a request to the content distribution

10 system requesting allocation of an available impression. When the publisher is
allocated an available tmpression, the publisher can then allocate that impression to the
content iter provider.

FIG. 1 18 a block diagram of an exaraple environment 100 1o which content 1s
distributed to user devices 106, The example environment 100 includes a network 102,

15 such as a local area network (LAN), a wide arca network {(WAN), the Internet, or a
combination thereof. The network 102 connects websites 104, user devices 106,
advertisers 108, publishers 110 and the content distribution system 120. The example
environment 100 may fnclude many different websites 104, user devices 106,
advertisers 108, and publishers 110.

20 A website 104 is one or more resources 105 associated with a domain name and
hosted by one or more servers. An example website i a collection of web pages
formatted in hypertext markup language (HTML) that can contain text, images,
multimedia content, and programming clements, such as scripts. Each website 104 is
maintained by a publisher 110, which is an entity that controls, manages and/or owns

25 the website 104

A resource 105 s any data that can be provided over the network 102. A
resource 105 is identified by a resource address that is associated with the resource 105,
Resources include HTML pages, word processing documents, and portable document
format (PDF} documents, images, video, and feed sources, 1o name only a few. The

30 resources can include content, such as words, phrases, images and sounds, that may

mehude embedded information (such as meta-information in hyperlinks) and/ot

erobedded instructions (such as scripts). Units of content that are presented in {or with}

resources are referred (o as content items.

L
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A user device 106 is an electronic device that is under control of a user and 18
capable of requesting and receiving resovrees over the network 102, Example user
devices 106 mclude personal computers, mobile communication devices, and other

devices that can send and recetve data over the network 102, A user device {6

i

typically includes a user application, such as a web browser, to facilitate the sending
and recetving of data over the network 102,
A user device 106 can submit a resource request 112 that requests a resource
105 from a website 104, In turn, data representing the requested resource |14 can be
provided to the user device 106 for presentation by the user device 106, The requested
10 resource | 14 can be, for example, 4 home page of a website [04 or another resource
185. The data representing the requested resource 114 can include data that cause
presentation of resource content 116 at the user device. The data representing the
requested resource 114 can also include data specifying a portion of the resource {e.g.,
a portion of a web page) or a portion of a user display (¢.g., a presentation location of
15 another window or in a slot of a web page} in which advertisements can be presented.
Throughout this document, these specified portions of the resource or user display are
referred to as advertisement slots 118, but any type of content (e.g., conicnt iferns other
than advertisements) can be presented m these advertisement slots 118,
When a resource 105 is requested by a user device 106, execution of code
20 associated with an advertisernent slot 118 in the resource initiates a request for an
advertisement (or another type of content 1tem) to populate the advertisement slot 118,
When a resource requests an advertisement {or ancther content item), the resource is
considered to have provided an impression. As used throughout this document, the
term irapression refers 1o a presentation opporfunity for a content item.  Impressions are
25 considered to be allocated to advertisers {or other content item providers) that are
selected to provide an advertisement {or another content item for presentation.
In some situations, tropressions are allocated by a content distribution system
120, For example, some publishers 110 enter mto an agreement to have advertisement
slots 118 on their resources populated by advertisements (or other content items}
30 sclected by the content distribution system 120, In these situations, the publisher 110
will generally include, in the advertiseroent slots 118, code that, when executed by the
user device 106, submits an advertisement request to the content distribution system

120.
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The advertisement request can inchide characteristics of the advertisement slots
118 that arc defined for the requested resource 114, For example, a veference {e.g.,
LIRLY to the requested resource |14 for which the advertisement slot 118 15 defined, a
size of the advertisernent slot 118, and/or media types that are eligible for presentation
in the advertisement slot 118 can be provided to the content distribution system 120,
Simttarly, keywords assoctated with a requested resource (“resource keywords™) can
also be provided to the content distribution systemn 120 to facilitate identification of
advertisements that are relevant to the requested resource 114, The advertisement
request can further inchude demographic data about a user to which the advertisement
will be presented, geographic information specilying a geographic location associated
with the user device 106, and/or other information, such as identified user interests,
with which an advertisement can be selected for presentation.

Based on data included in the advertisement request, the content distribution
system 120 selects advertisements that are eligible to be provided m response 1o the
request (“eligible advertisements”™). For example, ehigible advertisements can inchude
advertisements having characteristics that match the characteristics of the
advertisernent slots 118 and that are identified as relevant to specified resource
keywords. in some mmplementations, advertisements that are selected as eligible
advertisements by the content distribution system 120 are those advertisements having
distribution atiributes (i.e., data with which distribution of the advertisement is
managed) that match the resource keywords and/or the demographic/geographic
information inchided in the advertisement

Instead of, or in addition to, relying on a content distribution system 120 to
allocate #is irapressions among advertisers, some publishers enter directly into
distribution agreements with adverisers (or other content item providers). For
example, in FIG. |, Publisher A 122 can enter into a distribution agreement with
Advertiser A 124, The distribution agreement can specify a number of impressions that
Publisher A 122 agrees to allocate to Advertiser A 124 over a specified period of time

1
i

(e.g., 1 day, | month, 1 year, or any other period of time). The distribution agreement
can also specily a price {e.g., 2 price per thousand impressiong (“"CPM”)) that the
advertiser will pay the publisher for the impressions. During the specified period of
time, when Pubhlisher A 122 receives a resource request 126 requesting a resource that

1s maintained by Publisher 22, Publisher A 122 can allocate an impression to
t d by Publ A 122, Publisher A 122 Hocat i t
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Advertiser A 124 (independent of the content distribution system 1203 by submitting an
advertiseroent request 128 to Advertiser A 124 and prescating an advertisement 130
that Advertiser A 124 identifics, or provides, in respounse to the advertisement request

128.

i

In some situations an advertiser, such as Advertiser A 124, may want to Bt
the users to whom its advertisements are shown, times at which the advertisements are
shown, or otherwise limit the presentation of 1ts advertisements with resources that are
maintained by Poblisher A 122 (e.g., websites that are operated by Publisher A 122).
Therefore, the distribution agreements can also specify particular impression attributes
10 for impressions that are allocated to the advertiser. An fopression attribute specifies a
particular attribute value that the impression must have in order for the advertiser’s
advertisements to be ¢ligible advertisements for the impression. For example, the
fopression attributes can spectfy that the impressions allocated to the advertiser be
mmpressions associated with a particular demographic profile, such that the

15 advertisements provided by the advertiser will only be ehigible for presentation to users
having the particular demographic profile (e.g., users of certain age groups, users
having certain interests, users that work in specific industries or have specific job titles,
or users having other particular demographic traits).

As described in more detail below with reference to FIG. 3, the impression

20 atiributes can also specify that advertisements from Advertiser A 124 are only
considered chigible advertisements for impressions that are associated with a coolde {(or
other data) that mateh a cockie {or other data) in a set of cookies indicative of a
particular category of user. For exarmple, a set of cookies can be indicative of a
specified user activity at resources maintained by Publisher A 122, and the impression

25 attributes can spectfy that the impressions allocated to Advertiser A 124 should be
mmpressions to users associated with the set of cookies.

The impression attributes can also specity periods of time during which the
advertiser’s advertisement is eligible to be presented {e.g., between 8am and Spm or
Monday through Friday). For example, if the impression atiributes specity that

30 advertisemenis from Advertiser A 124 are only eligible to be presented between &am

and 5pro, impressions allocated to Advertiser A 124 at times cutside of the period

between Bam and Spm will generally not count toward the number of impressions that
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Publisher A 122 has agreed, under the distribation agreement, to allocate to Advertiser
A 124,
To manage the allocation of impressions among one or more advertisers with

which Publisher A 122 has entered into a distribution agreement, Publisher A 122 {and

i

other publishers 116} can wiilize a publisher inventory manager 125 (“lnv_Mgr™). The

publisher inventory roanager is a data processing apparatus that deterroines, for cach

request of a resource managed by the publisher, which advertiser will be allocated an

impression that is provided by the resource.

For example, upon receipt of a rescurce request 126, the publisher inventory

10 manager 125 can evaluate attributes of the resource request 126, Based o this
evaluation, the pubhisher inventory manager 125 determines whether the attributes of
the resource request meet the impression attributes specified in the distribution
agreement with Advertiser A 124 {or another advertiser). I the impression attributes
are met by the atiributes of the resource request, the publisher inventory manager 125

15 will allocate an impression to Advertiser A 124, for example, by submitting the
advertisernent request 128 to Advertiser A 124, In turn, the impression will be counted
toward fulfiliment of the distribution agreement. If the impression atiributes are not
met by the attributes of the resource request, the publisher inventory roanager 125 may
still submit the advertiserment request 128 to Advertiser A 124, but the terms of the

20 distribution agreement may preclude allocation of this fmpression to Advertiser A 124
from bemng counted toward fulfillment of the distribution agreement.

The publisher inventory manager 123 can be maintained and/or operated by the
publisher directly, or the publisher can contract with an inventery management service
provider that will manage allocation of impressions among advertisers with which the

25  pubhisher has entered into a distribution agreement. For brevity, throughout this
document, the publisher inventory manager 125 is considered to be operated on behalf
of the publisher, such that operations performed by the publisher inventory manager
125 will be described as being performed by the pubhisher.

In some sitaations, a publisher that has entered into a distribution agreement

30 with an advertiser may be unable to provide a particular advertiser with the number of

wrapressions that are required by the distribution agreement. For example, assuroe that

during a particular period {e.g., 1 week) resources maimtained by Publisher A 122

experience a lower level of traffic from users having a particular demographic profile

9
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(e.g., C-level executives). In this example, it may be that, due to the lower level of
traffic, Publisher A 122 is not able to provide all of the C-level executive impressions
that were requested by Advertiser A 124,

In other situations, a new advertiser may want more nmpressions than a

i

particular publisher can provide on their own resources. In these situations, the

particular publisher roay have 1o pass on the opportunity to enter tnto a distribution

agreement, or the advertiser may be required to accept fewer impressions, unless the

publisher can increase the number of impressions that are available to be provided (o

the advertiser.

10 Publishers can increase the number of impressions that are available for
allocation to advertisers using an inventory extension apparatus 132 (“IEA”™). An
mventory extension apparatus is a data processing apparatus that, for a particular
publisher, obtains additional fmpressions {(¢.g., impressions beyond the irapressicns
provided by resources maintained by the particular publisher) from other publishers.

16 The inventory extension apparatus 132 can be tmplemented by Pablisher A 122 (or
another publisher), as part of the publisher inventory manager 125, or as a separate data
processing apparatus that is accessible over the network 102, For purposes of this
document the Inventory extension apparatus 132 is considered to be part of the
publisher inventory manager 125, and like the publisher inventory manager, operations

20 performed by the mventory extension apparatus 132 will be described as being
performed by the publisher.

The mventory extension apparatus 132 can obtain impressions {from the content
distribution system 120 or another source. For cxample, assume that Publisher A 122
needs additional impressions to fulfill its obligations under the distribution agreement

25 with Advertiser 124. In this example, the inventory extension apparatus 132 can
request, from the content distribution system 120, allocation of additional impressions
{e.g., from other publishers 110}, In turn, Publisher A 122 (e.g., by way of the
publisher inventory roanager 125) can allocate the additional iropressions that are
provided by the content distribution system 120 to Advertiser A 124, Thus, Publisher

30 A 122 is able to provide Advertiser A 124 with the number of impressions specified by

the distribution agreeroent even when resources managed directly by Publisher A 122

may not be able to provide the nomber of impressions.

10
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FIG. 2A 1s block diagram of an example data flow 200 for extending publisher
mvertory. The data flow 200 beging with Publisher A 122 submitting an impression
request 202 (e.g., by way of the inventory extension apparatus 132} to the
Advertisement Distribution System 203, which is a content distribution system that

g

distributes advertiserents. The impression request 202 can include, for example,

i

fopression attributes of impressions that are being requested by Publisher A 122, For
example, assume that Publisher A 122 is submitting the tmpression request 202 in an
effort to fulfill the terms of the distribution agreement with Advertiser A 124, In this
example, the impression reguest 202 can include irpression atiributes (e.g.,

10 demographic requirements, time of day requireroents, or other impression attribuies)
that maich the impression attributes specified by Advertiser A 124, The impression
request 202 can also specify a price that Publisher A 122 will pay for an tmpression {or
a set of impressions} that is allocated to Publisher A 122,

In some mmplementations, the inventory extension apparatus 132 submits the

18 impression request by scheduling, with the content distribution system 120, a campaign
for the publisher. For example, upon determining that Publisher A 122 will be unable
to fulfill its wopression obligations, the inventory extension apparatus 132 can fransmit
campaign data to the content disiribution systern 120. The campaign data can specify a
number of impressions that are being requested by Publisher A 122, a tirae period over

20 which Publisher A 122 requires delivery of the requested inmpressions, and other data
required to schedule a campaign with the content distribution systern 120, This
campaign can be scheduled automatically withowt intervention by Publisher A 122,

The data flow continues with Publisher B 204 receiving a resource request 206
from the user device 106, In response to receiving the resource request 206, Publisher

25 B 204, provides the user device 106 with the requested resource 207 and submits an
advertisement request 208 (“Ad Request A”) to the advertisement distribution system
203,

In response to receiving the advertisement request 208, the advertisement
distribution system 203 can conduct an agction, or use another selection technique, to

30 sclect a source of an advertisement {or another content item) that will be provided with
the requested resource 207, For purposes of exarople, assume that the advertisement
distribution system 203 performs an auction to determine the source of the

advertisement that will be provided in response to the advertisement request 208.

[y
—,
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Further assame that Publisher A 122 s the winner of the auction (e.g., based on the
price that Publisher A will pay for ap impression). In this example, the advertisement
distribution system 203 selects Publisher A 122 as the source of the advertisernent that
will be provided i response to the advertisement request 208.

The data flow 200 continues with the advertisement disiribution system 203
providing, in response io the advertisement request 208, redirect data 210 to Publisher
B 204. The redirect data 210 will identity Publisher A 122 as the source of the
advertisement that will be provided with the requested resource. In some
implementations, the redirect data 210 will cause Publisher B 204 to submit
advertisernent request 212 ("Ad Request B”) to Publisher A 122, In response to
recetving advertisement request 212, Pablisher A 122 (e.g., by way of inventory
management apparatus 125}, will allocate the irapression to Advertiser A 124, for
example, by submitting an advertisement request 214 (“Ad Request C7) to Advertiser
A 124

In some mmplementations, Advertiser A 124 can transmit, in response 1o
receiving the advertisement request 214, advertiserment data 216 {“Ad Data™) to
Publisher A 122, The advertisement data 216 can include data specifying an
advertisernent and/or a location of an advertisement to be presented with the requested
resource. For exarapie, the advertisement data 216 can specify a particular
advertisement that Advertiser A 124 will provide in response to the advertiserment
request 214 (e.g., based on impression atiributes that are included in the advertisement
request 214) and/or a uniform resource locator identifying Advertiser A 124 as the
source of the particular advertisement.

Upon receipt of the advertiseraent data 216, Publisher A 122 can transmit the
advertisernent data 216 {or a meodified version thereof) to Publisher B 204, {n tum,
Publisher B 204 can transmit the advertisement data 216 (or a modified version thereof}
fo the user device 106. When the user device 106 receives and/or executes instructions
n the advertisement data, the user device 106 can imtiate an advertisement request 21§
(“Ad Request D) to retrieve the particular advertisement specified in the advertisement
data 216. For cxample, if the advertisernent data 216 specify that the particular
advertisernent is hosted by Advertiser A 124, the user device 106 can submdt an

advertisernent request 218 to Advertiser A 124 in which the user device requests that
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Advertiser A 124 provide the particelar advertisement identified in the advertisement
request 218,

In response to recciving the advertisement request 218, Advertiser A 124
provides the user device with the advertisernent 220 that was identified in i the
advertisement reguest 218, In turn, the user device 106 renders and presents the
advertisement with the resource provided by Publisher B 204,

The foregoing description refers to Publisher A 122 and Publisher B 204,
However, additional publishers, such as Publisher C 222 through Publisher N 224 can
cach be a publisher, like Publisher B 124, that submits an advertisement reguest to the
advertisernent distribution system 110 or a publisher, like Publisher A 122, that submits
an impression request 202 to the advertisement distribution system. Thus, a publisher,
such as Publisher A 122, can utilize the advertisement distribution system: 110 to obtain
additional impression mventory {¢.g., beyond the fmpression nventory provided by the
publisher’s properties) from multiple different publishers, such as publisher B 204,
Publisher C 222, or Publisher N 224,

FIG. 2B is a block diagram of another exarople data flow 260 for extending
publisher foventory, The data flow 260 differs from that described above with
reference to FIG. 2A, for example, because m response to receiving the advertisement
request 212, Publisher A 122 provides redirect data 262 to Publisher B 204 rather than
submitting an advertisement request 214 to Advertiser A, as illustrated 1o FIG. 2A. The
redirect data 262 causes Publisher B 204 to submit an advertisement request 264 to
Advertiser A 124, In response to receiving the advertisement request 264, Advertiser A
124 provides Publisher B 204 with advertisement data 216, Publisher B 204 then
provides the advertisement data 216 to the user device 106. As described above, the
advertisemnent data 266 causes the user device 106 to submit an advertisement request
218 1o Advertiser A 124, In response to the advertisement request 218, Advertiser A
124 provides the advertisernent 220 fo the user device 106,

FIG. 2C is a block diagraro of another example data flow 270 {or extending
publisher inventory. The data flow 270 differs from that described above with
reference to FIGS, 2A and 2B, for example, because in response o receiving the
redirect data 262, Publisher B provides the redirect data 262 o the user device 106, In

response to receiving the redirect data 262, the user device 106 submits the
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advertisement request 218 1o Advertiser A 124 and receives from Advertiser A 124 the
advertiseroent.

FIG. 3 4s a flow chart of an example process 300 for extending publisher
mventory. Operations of the process 300 can be tmplemented, for example, by a data
processing apparatus, such as the inventory exiension apparatos 132 of FIG. 1. The
process 300 can also be iraplemented as instructions stored on coraputer storage
mediom such that execution of the instructions by a data processing apparatus cause the
data processing apparatus to perform the operations of the process 300.

Distribution agreement data are received (302). In some implementations, the
distribution agreement data can specify a particular mumber of impressions that a
particular publisher has agreed to allocate (o a conlent item provider {e.g., an
advertiser) over a specitie iperioﬁ. For example, the particular publisher may agree to
provide the coutent item provider with 1,000,000 impressions over a week long period.

The distribution agreement data can also specty tropression ativibutes that some
or all of the particular number of impressions must have in order for allocation of those
irapressions to count toward fuifithment of the distribution agrecment. In somce
troplementations, the impression atiributes can include times of day (or other periods of
time) at which the impressions must be allocated to the content item provider. For
cxampie, the content item provider may only be interested in impressions from %am {o
Spm Monday through Friday. In this example, the distribution agreement could specify
that only those impressions that are allocated to the content item provider Monday
through Friday and between the hours of 9am and Spm will count toward fulfilling the
terms of the distribution agrecment.

The impression aftributes can further specify audience characteristics that an
tropression roust have for the impression to count towards fulfilbment of the distribation
agreement. For example, the tmpression atiributes can require that impressions
allocated fo the content Hem provider be impressions to users that are within a specified
age range {e.g., 18-35), users that are located iu a particular geographic region (e.g.,
users from Ca]ifomia), users that have a minimum level of income {e.g., users that eamn
at least $50,000/year), users that have a particular job title (e.g., users that are doctors),
and/or users that have viewed specific resources or utilize particular onhine resources.

In some implementations, audience characteristics are explicitly provided by the

users, for example, through mformation that the users provide when they create a

14
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protile for a particular online service, such as a social/business networking site.
Audience characteristics can also be obtained based on user activity on the publisher’s
sttes. For example, when a user vigits a particular page provided by a publisher, a new
cookie can be placed on the user’s device, or a cookie that has been previously placed

on the user’s device can be updated to include data indicating that the user has visited

i

the particular page. Audience characteristics can be anonymized, for example, so that
personally identifiable mformation is not included in the audience characteristics.

In some wplementations, the fmpression attributes that are incladed in the
received distribution agreement data specify a set of cookies that must be associated

10 with impressions that are allocated to the content item provider in order for the
mmpressions to count toward fulfiflment of the distribution agreement. For example, a
content itern provider can specify, in the distribution agreoement that impressions that
are allocated to the content item provider should be impressions to users that are
requesting, or have previously requested, a particular page of the publisher’s site.

16 To fudfill this requirement, the publisher can create a hist of cookies that have
been placed on user devices that have requested the particular page and use this Hst to
wdentify users that have previously requested the particular page. For example, when
the publisher receives a resource request, the publisher can identify the publisher’s
cookie that has been placed on the user device from which the request was received.

20 The publisher can then determoine whether the identified cookie is included i the Hist of
cookies for users that have previously requested the particular page. If the cookie is
included in the Hist, the tmpression will count toward fulfilhment the distribution
agreement with the content item provider. If the cookie is not included 1o the ist, the
wapression will not count toward fulfillment of the distribution agrecment,

25 The distribution agreement data can also specify one or more amounts that the
content item provider will pay the particular publisher for impressions that the
particular publisher allocates to the content item provider. In some impleraentations,
the price that the content item provider will pay may differ based on a source of the
impression. For example, the distribution agreement data can specify that the content

30 item provider is willing to pay 520 CPM for impressions on a resource that is operated
by the particular publisher, and willing to pay $8 CPM for impressions on other
respurces that are not operated by the particolar publisher. In this example, if the

articular publisher allocates, to the content item provider, 1,000 impressions on
b b >

15
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resources that are operated by the particular publisher, the content item provider will
pay the particular publisher $20. However, if the particular publisher obtains 1,000

tropressions from another publisher {e.g., by way of an inventory extension apparatus)

and allocates these 1,000 frmopressions to the content item providers, the content item

i

provider will pay the particular publisher 8.

A determination is roade that an estimated total number of impressions that the
publisher will allocate to the content 1tem provider is less than a target number of
impressions for a content item provider (3043, The target number of impression can be,
for example, the particular number of fmpressions that the particular publisher has
10 agreed to allocate to the content 1tem provider over the specified period. Continuing

with the example above, the target number of tmpressions can be the 1,060,000
impressions that the particular publisher agreed to provide to the contentt item provider.

As deseribed in more detail below with reference to FIG. 4, the determination
that the estimated total number of impressions is less than the target number of

15  impressions can be based, at least i part, on a mumber of fmpressions that have been
allocated to the content item provider during an clapsed portion of the specified period.
For example, the nurober of tmpressions that have been aliocated to the content iterg
provide and a duration of the elapsed portion of the specified period can be used to
determine an impression rate, which can be used to determine an expected numnber of

20 fopressions that the publisher will be abie o provide the content ifem provider over the
remaining portion of the specified period. The estimated total number of impressions
(e.g., a sum of the number of tmpressions allocated during the clapsed portion and the
expected number of impressions that will be provided by the publisher over the
rermaaining portion} can then be compared to the target nuraber of fmpressions to

25 determine whether the estimated total number of impressions for the specified period is
less than the target number of impressions.

In response to defermining that the estimated total number of impressions is fess
than the target number of imopressions, additional impressions are obtained from other
publishers (306). In some implementations, the number of additional impressions that

30 arc obtained is based on a difference between the target number of impressions and the
estimated total number of trapressions. For example, assume that a publisher has
agreed to allocate 1,000,000 tmpressions o 4 content item provider, such that the target

nusvber of impressions for the publisher is 1,000,000 impressions. Further assume that

16
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the estimated total namber of impressions for the publisher is 900,000 impressions. In
this exarople, the publisher may obtain 100,000 additional mmpressions from one or
more other publishers i order to allocate the target number of impressions to the
corntent item provider.

In some mmplementations, the number of additional fmpressions can be
determined based on a difference between the number of frapressions that the publisher
has already allocated to the content item provider during an elapsed portion of the
specified period, and a target number of impressions that were expected to have been
allocated to the content Hem provider over the elapsed portion of the specified period.
For example, assume that after two days of a one week period, the publisher was
expected to have provided 2,000 out of 5,000 impressions {e.g., 1,000 impressions per
day}, but that after two days, the publisher has only allocated 1,000 tmpressions to the
content itern provider. In this example, the additional nuraber of tropressions may be
set to 1,000 impressions.

The additional impressions can be oblained from an advertisement distribution
systerm. In some implementations, the publisher submits an irapression request to the
advertiseroent distribution systern.  The impression request can jnchude data specifying
a number of additional nmpressions that the publisher is requesting. Continuing with
the example above, the impression request can indicate, for exarapie, that the publisher
is requestng 100,000 additional impressions from the advertisement distribution
system.

The impression requoest can alse include impression attributes (e.g.,
demographic requirements, time of day requirernents, or other impression attribuies)
that match the trapression atiributes specified by the distribution agreement data. in
some Implementations, the impression atiributes include data specilying a set of
cookies that can be used to identify impressions being requested by the publisher. For
example, the advertisement distribution system can determoine whether a user device at
which the mmpression will occur has a cookie that maiches one of the cookies n the set
of cookies. If a mateh is detected, the advertisement distribation system can identify
that particular impression as an impression that has been requested by the publisher.

I some implementations, the tmpression request can be submitted by way of
the impression extension apparatus scheduling a campaign with the advertisement

distribution system. The campaign can specily, among other things, the additional
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number of impressions required by the publisher and a time period over which dehvery
of the impressions must occur. The campaign can be periodically updated and/or
additional campaigns can be created based on changes 1o the additional number of
mpressions that have been determined to be required.

Continuing with an example from above, assume that at a first point in time
during the specified period (e.g., after two days of a five day period), the additional
number of impressions required to be delivered to the publisher over the next day is
1,000 mmpressions. Further assume that at a second point in time (e.g., after three days
of the five day period), that the additional number of impressions that are required o be
delivered 1o the publisher over the next day is 500 opressions. In this example, the
carmnpaign that was initially created may have specified that 1,000 impressicns needed
to be delivered to the publisher over a one day period, such that at the end of the third
day, this campaign could be modified to specify that 500 daily impressions need to be
delivered to the publisher.

Alternatively, at the end of the third day, the impression extension apparatus

culd create a new campaign specifying that the publisher requires 500 impressions
from the advertisergent distribution over the next day. Thus, the irapression extension
apparatus can actively manage campaigns created at the advertisement distribution
systemt for the publisher without requiring the publisher to actively manage the
carnpaigns and without requiring the publisher to access a sgparate campaign
management interface provided by the advertisernent management systern.

To determine whether the publisher will receive a particular tmpression in
response (o the impression request, the advertisemment distribution system can conduct
an auction, or use another selection technique, to select a source of a content item for
the impression. Therefore, the impression request can further fnclude 2 maximurm price
(e.g., a UPM price) that the publisher will pay for the requested tmpressions. For
example, if the publisher will receive $8 CPM for the additional impressions, the
publisher may be willing to pay up to 33 CPM mn order to obtain the additional
impressions so that the pubhisher will fulfil} the terms of the distribution agreement. In
this exaraple, the impression request can include data specifying the maximum price of
$8 CPM (or less). In turn, the advertisement distribution system determines whether

the maximum price specified by the publisher makes the publisher the winming bidder.

18
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[f the pubhisher is identified as the winning bidder, the advertisement distribution
systern will allocate the particular impression to the publisher.

As described above with reference to FIGS. 2A-2C, the advertisement
distribution system can allocate a particolar impression to a requesting publisher e, a
publisher that submitted the impression request), for cxample, by providing the
publisher that is providing the additional irapression with redirect data. The redirect
data cause the publisher that is providing the additional impression to submit a content
ilemn request to the requesting publisher, such that the requesting publisher receives a
content item requoest from the publisher that is providing the additional impression,

At least a portion of the additional tpressions are allocated to the content item
provider during the specified period {308). As described with reference to FIG. 2A, a
requesting publisher {e.g., Publisher A 122) can allocate impressions to the content
item provider (e.g., Advertiser A 124), for example, by submitting a countent e
request {e.g., an advertisement request) to the content ttem provider. As described with
reference to FIG. 2B, the requesting publisher may alternatively cause the publisher
that is providing the additional impression to submit a content item request to the
content item provider, for example, by providing redivect data to the publisher that i3
providing the impression. The redirect data cause the publisher that 18 providing the
impression to submit a content item request to the content ifem provider.

The number of additional impressions obtained by the publisher may be greater
than or less than the difference between the target mumber of impressions and the
gstimated total number of impressions. For example, a publisher may obtain more
additional impressions than are expected (o be needed to provide the target number of
rapressions, thereby ncreasing the ikehhood that the publisher will provide the farget
number of impressions. If a portion of the additional impressions remain unallocated
after allocating the target number of impressions to the content item provider, the
publisher can allocate the remaining frapressions to the content item provider, or the
publisher can utilize the remaining 1mpressions by promoting the publisher’s website.

FIG. 4 is a flow chart of an example process 400 for evaluating the estimated
total number of impressions. For exarmple, the process 404 can be used to determine
that the estimated total number of impressions to be provided by a publisher will be less
than a target mumber of impressions. Operations of the process 400 can be

o~

mplemented, for example, by a data processing apparatus, such as the mventory
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extension apparatos 132 of FIG. 1. The process 400 can also be implemented as
matructions stored on computer storage medium such that execution of the instructions
by a data processing apparatus cause the data processing apparatus o perform the
operations of the process 40{.

A number of impressions that the publisher has allocated to a content ftem
provider is identified (402). In some implementations, the number of impressions
identified is the mumber of impressions that the publisher has provided over an elapsed
portion of a specified period. The elapsed portion of the specified period is a portion of
the specified peried between a beginning of the specified period and a particular time.
For example, the elapsed portion of a specified period that begins at noon on Monday
and ends at noon on Friday can be the portion of the specified period between noon
Monday and a corrent time (¢.g., a time prior to noon on Friday at which the number of
fopressions is being identified). The number of topressions that the publisher has
allocated can be identified from a data store in which data specifying the number of
allocated impressions are stored, and this data store can be updated each time the
publisher aliocates an irapression to the content item provider.

o some mmplementations, the number of impressions that the publisher has
already provided can be determined based only on those on-sife impressions that that
publisher has provided to the content item provider. An on-site impression is an
fopression on a web site (or a resource) that is maintained and/or operated by the
publisher. For example, on-site impressions provided by an owner of example.com
will be those mmpressions on resources that are incloded in the domain example.com.
Oun-site impressions can, depending on the terms of the distribution agreement, include
rapressions on two or more different web sites that are owned and/or operated by a
same publisher.

An impression rate s determined for the elapsed portion (404). In some
pleraentations, the frapression rate specifics a rate at which the first publisher has
allocated impressions to the conient item provider over the elapsed portion of the
specified period. Continuing with the example above, assume that the clapsed portion
of the specified period is the period from Monday at noon to Wednesday at noon. In

5 o

this exaraple, the impression rate can be determmined by computing a ratio of the nuraher
) )

of impressions that the publisher has allocated to the content item provider over the

elapsed period and a duration of the elapsed period. For exarnple, the impression rate
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can be specified as a number of mpressions per day, a number of impressions per hour,
or another measure of impressions relative o time.
A remaining number of impressions that the publisher is able to provide 1s

determined (406}, In some implementations, the remaining mumber of impressions that

i

the publisher is able to provide is determined for a remaining portion of the specified

period. The remaining portion of the specified period is a portion of the specified

period between the particular ime and an end of the specified period. Continuing with
the example above, at noon on Wednesday, the remaining portion of the specified
period will be the portion of the specified period between noon Wednesday and noon

10 Friday.

The remaming number of tmpressions that the publisher is able to provide over
the remaining portion of the specified period can be computed, for example, based on
the impression rate and a duration of the remaining portion of the specified period.
Continuing with the example above, assume that at noon on Wednesday the impression

15 rate is determined to be 150,000 impressions per day. In this example, the duration of
the remaining portion is two days {i.c., noon Wednesday to noon Friday). Thus, the
remaining number of impressions could be computed o be 300,000 opressions (1.¢.,
158,000 impressions/day * 2 days}.

Additionally, or alternatively, the remaining number of impressions can be

20 based on seasonality data that specify changes in impression volume over time,
mpression velume trending information over a particular period of time, or knowledge
of certain upcoming events that will likely lead (o an increase in a mumber of
irapressions for a particular type of website, Other forecasting methods can also be
used to estimate the remaining number of mpressions.

25 A determination is made that the estimated total number of impressions will be
less than the target number of impressions (408). In some implementations, the
estimated total number of impressions is determined by summing the murober of
mmpressions that the publisher has allocated over the elapsed portion and the reraining
number of impressions. This estimated total number of impressions can be compared

30 to the target nurnber of irapressions o determing with the estimated total number of

rapressions is less than the target number of impressions.

FIG. 3 1s block diagram of an example computer system 500 that can be used to

perform operations described above. The system 500 includes a processor 510, a

—
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memory 5320, a storage device 530, and an inpot/output device 540. Each of the
components 510, 520, 530, and 540 can be interconnected, for example, using a system
T

bus 550. The processor 510 is capable of processing instructions for exccution within

the system 500. In one implementation, the processor 518 18 a single-threaded

i

processor. In another implementation, the processor 510 is a multi-threaded processor.
The processor 510 is capable of processing mstructions stored in the memory 320 or on
the storage device 530.
The memory 520 stores information within the systern 500, In one
iaplementation, the memory 520 is a compuier-readable medium. In one
10 toplementation, the memory 520 is a volatile memory anit. In another implementation,
the memory 520 is a non-volatile memory unit.

The storage device 530 is capabic of providing mass storage for the system 580.
in one toplementation, the storage device 530 1s a computer-readable medium. o
various different implementations, the storage deviee 530 can inchide, for example, a

16 hard disk device, an optical disk device, a storage device that is shared over a network
by multiple computing devices {¢.g., a cloud siorage device), or some other large
capacity storage device.

The input/output device 540 provides mput/output operations for the system
560, In one implementation, the input/output device 540 can include one or more of a

20 network interface devices, e.g., an Ethernet card, a serial communication device, e.g.,
and RS-232 port, and/or a wircless mterface device, ¢.g., and 802,11 card. In another
implementation, the input/output device can include driver devices configured to
receive input data and send output data to other input/output devices, e.g., keyboard,
printer and display devices 560, Other implementations, however, can also be used,

25 such as mobile computing devices, mobile commanication devices, set-top box
television client devices, ete.

Although an example processing systern has been described in FIG. 5,
mplernentations of the subject matter and the functional operations desceribed in this
specification can be implemented in other types of digital electronic circuitry, or in

30 compuier software, firmware, or hardware, incloding the structures disclosed in this

specification and their structural equivalenis, or in corobinations of one or rore of

them.
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Embodiments of the sabject matter and the operations described in this
specification can be implemented in digital electronic circuitry, or in computer
software, frmware, ot hardware, including the structures disclosed 1 this specification
and their structural equivalents, or in combinations of one or more of them.

Embodiments of the subject matier described in this specification can be implementied

i

as one ot more computer programs, 1.e., one or more modules of computer program
mstructions, enceded on computer storage medinm for execution by, or to control the
operation of, data processing apparatus. Aliernatively or in addition, the program
instructions can be cncoded on an artificially-generated propagated signal, c.g., a

10 machine-generated electrical, optical, or electromagnetic signal, that is generated to
encode information for transmission to suitable receiver apparatus for execution by a
data processing apparatus. A compuicr storage mediuim can be, or be inciuded in, a
computer-readable storage device, a computer-readable storage subsirate, a random or
sertal access memory array or deviee, or a corabination of one or more of ther.

15 Moreover, while a computer storage medium 1s not a propagated signal, a computer
storage medium can be a source or destination of computer program instructions
encoded in an artificially-generated propagated sigoal. The computer storage medium
can also be, or be meluded m, one or more separate physical components or media
{e.g., multiple CDs, disks, or other storage devices).

20 The operations described 1o this specification can be implemented as operations
performoed by a data processing apparatus on data stored on one or more computer-
readable storage devices or received from other sources.

The term “data processing apparatus” encompasses all kinds of apparatus,
devices, and machines for processing data, including by way of example a

25  programmable processor, a compuier, a system on a chip, or multiple ones, or
combinations, of the foregoing The apparatus can include special purpose logic
circuilry, e.g., an FPGA (field prograramable gate array) or an ASIC
{apphcation-specific ntegrated circuit). The apparatus can also include, 1 addition to
hardware, code that creates an execution environment for the compuler program in

30 question, ©.g., code that constitutes processor firmware, a protocol stack, a database
management systen, an operating syster, a cross-platform runtiree environment, a

virtual machine, or a combination of one or more of them. The apparatus and

N
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execution environment can realize various different computing model infrastructures,
such as web services, distributed computing and grid computing infrastructures.

A computer program (alse known as a program, software, sofiware apphcation,
script, or code} can be written in any form of programming language, inchuding
compiied or interpreted languages, declarative or procedural languages, and it can be
deploved i any form, including as a stand-alone program or as a module, component,
subroutine, object, or other unit suitable for use m a computing environment. A
compuler program may, but need not, correspond to a file in a file system. A program
can be stored in a portion of a file that holds other programs or data {(e.g., one or more
scripts stored m a roarkup language docurment), in a single {ile dedicated to the program
i gquestion, or in multiple coordinated files (e.g., files that store one or more modules,
sub-programs, or portions of code). A compuier program can be deployed to be
executed on one coraputer or on raultiple computers that are located at one site or
distributed across muliple sites and interconnected by a coromunication network.

The processes and logic flows described n this specification can be performed
by one or more programmable processors executing one or more computer programs to
perform actions by operating on fnput data and geonerating output. The processes and
logic flows can also be performed by, and apparatus can also be implernented as,
spectal purpose logic circuitry, ¢.g., an FPGA (field programmable gate array) or an
ASIC (application-specific integrated circuit).

Processors suitable for the execution of a coroputer program include, by way of
example, both general and special purpose microprocessors, and any one or more
processors of any kind of digital computer. Generally, a processor will receive
matructions and data from a read-only raemory or a random access memory or both,
The essential clements of a computer are a processor for performing actions in
accordance with mstructions and one or more memory devices for storing mstructions
and data. Generally, a computer will also include, or be operatively coupled to receive
data from or transfer data to, or both, one or more mass storage devices for storing data,
¢.g., magnetic, magneto-optical disks, or optical disks. However, a computer need not
have such devices. Moreover, a computier can be embedded in another device, .2, a
mobile telephone, a personal digital assistant (PDA), a mobile audio or video plaver, a
game console, a Global Positioning System (GPS) receiver, or a portable storage device

(e.g.., a universal serial bus (USBY flash drive), to name just a few. Devices suitable for
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storing computer program instructions and data include all forms of non-volatile
memory, media and memory devices, fncluding by way of example semiconductor
memory devices, e.g., EPROM, EEPROM, and fash rmemory devices; magnetic disks,

e.g., mternal hard disks or removable disks; magneto-optical disks; and CD-ROM and

i

DVD-ROM disks, The processor and the memory can be supplemented by, or

mcorporated in, special purpose logic circuitry.

To provide for interaction with a user, embodiments of the subject matter
described in this specification can be implemented on a computer having a display
device, ¢.g., a CRT {cathode ray tube) or LCD (Hquid crystal display) monitor, for
10 displaying information to the user and a keyboard and a pointing device, e.g., a mouse

or a trackball, by which the user can provide tnput to the computer. Other kinds of
devices can be used to provide for interaction with a user as well; for exarpie,
feedback provided to the user can be auy form of sensory feedback, ¢.g., visual
feedback, auditory feedback, or tactile feedback; and input {rom the user can be

18 recetved in any form, mchiding acoustic, speech, or tactile input. In addition, a
computer can mteract with a user by sending documents to and receiving documents
from a device that is used by the user; for cxample, by sending web pages to a web
browser on a aser’s client device n response o requests received from the web
browser.

20 Embodiments of the subject matier described in this specification can be
mplernented in a computing system that includes a back-end component, e.g., as a data
server, or that includes a middleware component, e.g., an application server, or that
includes a front-end component, ¢.g., a client computer having a graphical user
miterface or 2 Web browser through which a user can fateract with an implergentation

25 of the subject matter desceribed in this specification, or any combination of one or more
such back-end, middleware, or front-end components. The components of the system
can be interconnected by any form or medium of digital data communication, e.g., a
commumnication network. Examples of communication networks include a tocal area
network (“LAN”) and a wide area network (“WAN”), an inter-network {e.g., the

30 Internet), and peer-to-peer networks (e.g., ad hoc peer-to-peer networks),

The computing system can include clients and servers. A client and server are
generally remote from each other and typically interact through a communication

network, The relationship of client and server arises by virtae of computer programs

N
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running on the respective computers and having a client-server relationship to each
other. In some embodiments, a server transmits data (e.g., an HTML page) to a clent
device (e.g., for purposes of displaying data to and receiving user input from a user

mteracting with the chient device). Data gencrated at the client device (e.g., a result of

i

the user interaction) can be received from the client device at the server.
While this specification contains many specific implementation details, these
should not be construed as hmitations on the scope of any Inventions or of what may be
claimed, but rather as descriptions of features specific to particular embodiments of
particular inventions. Certain features that are described in this specification in the
10 context of separate embodiments can also be implemented in combination in a single
embodiment. Conversely, various features that are described in the context of a single
emboediment can also be mplemented in raultipie embodiments separately or in any
suitable subcombination. Morcover, although features may be described above as
acting in certain combinations and even imitially claimed as such, one or more features

15 from a claimed combmnation can i some cases be excised from the combination, and
the claimed combination may be directed to a subcombination or variation of a
subcombination.

Simularly, while operations are depicted in the drawings in a particular order,
this should not be understood as requiring that such operations be performed in the

20 particudar order shown or in sequendial order, or that all ithusirated operations be
performed, to achieve desirable results. In certamn circumstances, multitasking and
parailel processing may be advantageous. Moreover, the separation of various sysiem
components in the embodiments described above should not be understood as requiring
such separation in all embodiments, and 1t should be understood that the described

25  program components and systems can generally be integrated together m a single
software product or packaged mto multiple software producis.

Thus, particular embodiments of the subject matter have been described. Other
embodiments are within the scope of the following claims. In some cases, the actions
recited in the claims can be performed in a different order and still achieve desirable

30 results. In addition, the processes depicted in the accompanying figures do not

necessarily require the particular order shown, or sequential order, to achieve desirable
results. o certain implementations, muoltitasking and parallel processing may be

advantageous,
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What is claimed is:

1. & method performed by data processing apparatus, the method comprising:

receiving distribution agreement data specifying a fivst mumber of impressions
that a first publisher has agreed to allocate 1o a content item provider during a specified
period;

determining, based on the first number of fropressions and a second number of
impressions that the first publisher has allocated to the content item provider during the
specified period, that an estimated total number of impressions that the first publisher
will allocate to the content item provider over the specified period will be less than the
first number of fmpressions;

obtaining, by a data processing apparatus and in response to determining that
the estimated total nuraber of tropressions will be less than the first number of
mpressions, a third nurober of additional smpressions from one or more second
publishers that differ from the first pubhisher, the third number of additional
irapressions being based, at least in part, on a difference between the estimated total
number of impression and the first number of fmpressions; and

allocating, by 2 data processing apparatus and during the specified period, at
least a portion of the third number of additional impressions to the content itern
provider, the portion of the third number of impressions being a nurber of impression

required to meet the first number of impressions specified by the distribution agreement

data.
2. The roethod of claim 1, wherein obtaining the third nurnber of impressions
COMprises:

requesting the third nuraber of impressions from an advertisement distribution
system, the request specifying a maximum price that the Srst publisher will pay for the
third number of impressions; and

recetving the third number of impressions from the advertisement distribution

system.

3. The method of claim 2, wherein receiving the third number of irapressions from
the advertising distribution system comprises receiving, by the first publisher, content

o

Hem requests from the second publishers.

N
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4. The meihod of claim 2, wherein:

receiving distribution agreement data comprises receiving distribution
agreement data specifying one or more impression attributes that the first nurnber of
tmpressions are required to have;

requesting the third number of impressions from the advertisement disiribution
system further comprises providing the advertisement distribution system with the one
or more Impression attributes; and

recetving the third number of Impressions comprises receiving mpressions

having the one or more impression attributes.

5. The method of claim 4, wherein:
receiving distribution agreeroent data specifying one or roore impression

atiributes comprise receiving data specifying a set of cookies; and

regquesting the third mumber of impressions comprises requesting tmpressions {o

users having a cookie that matches at least one cookie n the st of cookies.

6. The method of claim 1, wherein allocating at least a portion of the third number
of impressions to the content e provider comprises providing, to a user device that
requests a web page for one of the second publishers, data that cause the user deviee to

~

request an advertisement from an advertisement server for the first publisher.
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7. The method of claim 1, wherein determining that the estimated total nomber of
wrapressions will be less than the first number of impressions corprises:

dentifying, as the second number of impressions and at a particular tiroe during
the specified period, a number of impressions that the first publisher has allocated to
the content item provider over an clapsed portion of the specified period, the elapsed
portion of the specified period being a portion of the specified period between a
beginning of the specified period and the particular time;

determining an impression rate for the clapsed portion of the specified period,
the impression rate specifying a rate at which the first publisher has allocated
tropressions to the content item provider over the elapsed portion of the specified
period;

determining a remaining number of impressions that the first publisher is able to
provide to the content item provider over a remaining portion of the specified period,
the remaining number of impressions being based on an amount of time m the
remaining portion and the impression rate, the remaining portion being a portion of the
specitied period between the particular time and an end of the specified period; and

deterroining, based on the estimated remaining number of impressions and the
second number of impressions, that the estimated total number of topressions will be

fess than the first number of iropressions.

8. The method of claim 1, wherein determining that an estimated total number of
irapressions that the first publisher will allocate to the content itera provider over the
specified period will be less than the first numaber of fmpressions comprises:

wentifying, as the second number of impressions, a number of on-site
mmpressions that the publisher has already allocated to the content item provider during
an elapsed portion of the specified period, the number of on-site inpressions being a
number of impressions, from a web-site operated by the publisher, that have been
allocated to the content tem provider; and

determining that the second number of impressions is less than a number of
rapressions that were expecied to have been allocated to the content ifem provider over

the elapsed portion of the specified period.
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9. A system comprising:
a data store storing ; and
one or more computers coupled to the data store, the one or more computers

mcluding a data storage device storing instractions that cause the one or more
computers to perform operations comprising:

receiving distribution agreement data specifving a first number of
mmpressions that a first publisher has agreed to allocate to a content jtem provider
during a specified period;

determining, based on the first number of impressions and a second
number of impressions that the first publisher has allocated to the content stem provider
during the specified period, that an estimated total number of impressions that the first
publisher will allocate to the content item provider over the specified period will be less
than the first nurober of iropressions;

obtaining, m response to deternuning that the estimated total number of
impressions will be less than the first number of impressions, a third number of
additional impressions from one or more second publishers that differ from the first
publisher, the third number of additional impressions being based, at least in part, on a
difference between the estiroated total number of impression and the first number of
impressions; and

allocating, during the specified period, at least a portion of the third
number of additional fmpressions to the content tem provider, the portion of the third
number of impressions being a munber of fmpression required to meet the first nummber

of impressions specified by the distribution agrecment data.

10. The system of claim 9, wherein the one or more computers obtam the third
number of impressions by performing operations comprising:

requesting the third mimber of impressions from an advertisement distribution
system, the request specifying a maximuom price that the first publisher will pay for the
third number of impressions; and

receiving the third number of impressions from the advertisement disiribution

svstem.

30
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1. The system of claim 10, wherein the one or more computers recetve the third
aumber of impressions {rom the advertisement distribution systera by performing
operations comprising receiving, for the first publisher, content item requests from the

second publishers.

12. The system of claim 10, wherein the one or more computers:

receive distribution agreement data by performing operations comprising
receiving distribution agreement data specifying one or more impression atiribuies that
the first number of impressions are required to have;

request the third nomber of impressions from the advertisement distribution
system by performing operations further comprising providing the advertisement
distribution system with the one or more impression attributes; and

recetve the third number of nmpressions by performing operations comprising

receiving tmpressions having the one or more impression attributes.

13. The system of claim |2, wherein the one or more computers:
receive distribution agreement data speci{ying one or more impression atiributes
by performing operations comprising receiving data specifying a set of cookies; and
request the third number of mmpressions by performing operations comprising

requesting impressions to users having a cookie that matches at least one cookie i the

]

set of cookies.

14. The system of claim 9, wherein the one or more computers allocate at least a
portion of the third number of impressions to the content itera provider by performing
operations comprising providing, to a user device that requests a web page for one of
the second publishers, data that cause the user device to request an advertisement from

an advertisement server for the first publisher,

W
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15. The system of claim 9, wherein the one or more compulers determine that the
estimated total number of iropressions will be less than the first number of Impressions
by performing operations comprising:

wdentifying, as the second number of impressions and at a particular time during
the specified period, a number of impressions that the first publisher has allocated to
the content item provider over an elapsed portion of the specified period, the elapsed
portion of the specified period being a portion of the specified period between a
beginning of the specified period and the particular time;

determining an impression rate for the elapsed portion of the specified period,
the impression rate specifying a rate at which the first publisher has allocated
mmpressions to the content item provider over the elapsed portion of the specified
period;

detormining a remaining number of impressions that the first publisher is able to
provide to the content iter provider over a remaining portion of the specified peried,
the remaining mumber of fmpressions being based on an amount of time in the
remaining portion and the impression rate, the remaining portion being a portion of the
speciiied period between the particular tiroe and au end of the specified period; and

determining, based on the estimated remaiming mumber of impressions and the
second number of irapressions, that the estimated total number of fmpressions will be

fess than the first nurober of irapressions.

16. The system of claim 9, wherein the one or more compuiers determine that an
estimated total number of irapressions that the first publisher will allocate to the content
ttem provider over the specified period will be less than the first number of impressions
by performing operations comprising:

identifying, as the second mumber of impressions, a nurober of on-stte
mpressions that the publisher bas alveady aliocated to the content #iem provider durng
an elapsed portion of the specified period, the number of on-site impressions being a
number of impressions, from a web-site operated by the publisher, that have been
allocated to the content item provider; and

determining that the second number of tmpressions is less than a number of
mmpressions that were expected to have been allocated to the content item provider over

the elapsed portion of the specified period.
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17. A computer storage medium encoded with a computer program, the program
coraprising instructions that when executed by data processing apparatus cause the data
processing apparatus to perform operations coroprising:

receiving distribution agreement data specifying a fivst mumber of impressions
that a first publisher has agreed to allocate to a content item provider during a specified
period;

determining, based on the first number of fropressions and a second number of
impressions that the first publisher has allocated to the content item provider during the
specified period, that an estimated total number of impressions that the first publisher
will allocate to the content item provider over the specified period will be less than the
first number of fmpressions;

obtaining, in response to determining that the estimated total number of
fopressions will be less than the first nurober of impressions, a thivd number of
additional impressions from one or more second publishers that differ from the first
publisher, the third number of additional impressions being based, at least in part, on a
difference between the estimaated total number of impression and the first number of
rapressions; and

allocating, during the specified period, at least a portion of the third number of
additional impressions to the content item provider, the portion of the third number of
fpressions being a number of impression required to meet the first number of

mpressions specified by the distribution agreement data.
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18. The computer storage medivm of claim 17, wherein determining that the
estimated total number of iropressions will be less than the first number of Impressions
comprises:

wdentifying, as the second number of impressions and at a particular time during
the specified period, a number of impressions that the first publisher has allocated to
the content item provider over an elapsed portion of the specified period, the elapsed
portion of the specified period being a portion of the specified period between a
beginning of the specified period and the particular time;

determining an impression rate for the elapsed portion of the specified period,
the impression rate specifying a rate at which the first publisher has allocated
mmpressions to the content item provider over the elapsed portion of the specified
period;

detormining a remaining number of impressions that the first publisher is able to
provide to the content iter provider over a remaining portion of the specified peried,
the remaining mumber of fmpressions being based on an amount of time in the
remaining portion and the impression rate, the remaining portion being a portion of the
speciiied period between the particular tiroe and au end of the specified period; and

determining, based on the estimated remaiming mumber of impressions and the
second number of irapressions, that the estimated total number of fmpressions will be

fess than the first nurober of irapressions.

19. The computer storage mednum of claim 17, wherein determining that an
estimated total number of irapressions that the first publisher will allocate to the content
ttem provider over the specified period will be less than the first number of impressions
COMprises:

identifying, as the second number of impressions, a number of on-site
mpressions that the publisher bas alveady aliocated to the content #iem provider durng
an elapsed portion of the specified period, the number of on-site impressions being a
number of impressions, from a web-site operated by the publisher, that have been
allocated to the content item provider; and

determining that the second number of tmpressions is less than a number of
mmpressions that were expected to have been allocated to the content item provider over

the elapsed portion of the specified period.

34
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24 The computer storage medium of claim 17, wherein allocating at least a portion
of the third nurober of impressions 1o the content em provider conprises providing, (o
a user device that requests a web page for one of the second publishers, data that cause
the user device to request an advertisement from an advertisement server for the first

publisher.
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