7130370 A2 I 00 0RO O A A

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization | ‘1”1‘

) IO O OO0 T 0

International Bureau

(43) International Publication Date
15 November 2007 (15.11.2007)

(10) International Publication Number

WO 2007/130370 A2

(51) International Patent Classification: Not classified
(21) International Application Number:
PCT/US2007/010486

(22) International Filing Date: 1 May 2007 (01.05.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/418,482 4 May 2006 (04.05.2006) US

(71) Applicant (for all designated States except US): YAHOO,
INC. [US/US]; 701 First Avenue, Sunnyvale, CA 94089
(US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SATTLEY, Bruce
[US/US]; 2068 Longleaf Circle, San Ramon, CA 94582
(US). SCHREINER, Taylor, Andrew [US/US]; 788
Harrison Street, #602, San Francisco, CA 94107 (US).
PRATER, Ethan, Evan [US/US]; 241 N. El Camino
Real, #204, San Mateo, CA 94401 (US). MADSEN,
Mark, Hunter [US/US]; 765 14th Street, San Francisco,
CA 94114 (US).

(74) Agent: STATTLER, John; Stattler-Suh PC, 60 South
Market Street, Suite 480, San Jose, CA 95113 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L, IN,
IS, JIP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

(34)

[Continued on next page]

(54) Title: METHODS AND APPARATUS FOR MEASURING THE EFFECT OF ONLINE ADVERTISING ON ONLINE USER

BEHAVIOR

Brand Awareness

Shopping / Purchase
(Purchase Intention)

tnformation Gathering
and Consideration

(Direct Response Ads)

(57) Abstract: Described herein are methods and apparatus for measuring the effect of an online advertisement campaign on online
behavior (searches relevant to the campaign and/or click activity on particular sponsored, algorithmic, and/or third-party links) of
& exposed users who have received a campaign advertisement. Online events of exposed and unexposed users are logged during a
& pre-campaign period (before any users receive any campaign advertisements) and a campaign period (when exposed users receive
a campaign advertisement). A variety of behavior measurements and metrics may be determined using the logged user events. A
metric may indicate the difference of an online activity between exposed and unexposed users during the campaign period or between
exposed users during the pre-campaign and campaign periods. A metric may indicate the campaign’s effect on an online activity by
exposed users in comparison to unexposed users during the pre-campaign and campaign period.



WO 2007/130370 A2 |00 000 0T 000000 00 00 A 0 O

Published: For two-letter codes and other abbreviations, refer to the "Guid-
—  without international search report and to be republished  ance Notes on Codes and Abbreviations” appearing at the begin-
upon receipt of that report ning of each regular issue of the PCT Gagzette.



WO 2007/130370 PCT/US2007/010486

METHODS AND APPARATUS FOR MEASURING THE EFFECT
OF ONLINE ADVERTISING ON ONLINE USER BEHAVIOR

TECHNICAL FIELD
The present invention is directed towards the field of online advertising, and more

particularly toward measuring the effect of online advertising on online user behavior.

BACKGROUND OF THE INVENTION

Currently, advertising through computer networks such as the Internet is widely used
along with advertising through other mediums, such as television, radio, or print. , In
particular, online advertising through the Internet provides a mechanism for merchants to offer
advertisements for a vast amount of products and services to online users. In terms of
marketing strategy, different online advertisements have different objectives depending on the
user an advertisement is targeting.

FIG. 1 illustrates a marketing funnel that identifies three different marketing stages and
objectives. At the top of the funnel, an advertiser may desire to acquire brand awareness for the
advertiser’s brand. Typically, for this type of marketing, branding advertisements are used to
promote a brand for a product by associating one or more positive images with the brand. In a
second stage of the funnel, advertisements are targeted for online users who are gathering
information using the Internet for product consideration (sometimes referred to as “brand
engagement’). To address this set of users, advertisers may use direct response advertisements
whose objective is to elicit an action or response from the online user. For example, a direct
response advertisement displayed on a web page may include a link for the user to “click” and
go to an advertiser’s web site. The last part of the funnel is where online users have a purchase
intention. In this stage, the user is actively shopping, and intends to make a purchase or sign up
for a service. For this set of users, advertisers may use purchase or sign up advertisements
which may be a link that leads to a site for purchasing a product or signing up for a service.

Often, an advertiser will carry out an advertising campaign where a series of one or
more advertisements are continually distributed over the Internet over a predetermined period
of time (e.g., one month). Advertisements in an advertising campaign are typically branding
advertisements but may also inclﬁde direct response or purchasing advertisements. Currently,
however, there are no methods for effectively measuring the impact of an online advertising

campaign on later online user behavior.
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SUMMARY OF THE INVENTION

Described herein are methods and apparatus for measuring the effect of one or more
online advertisements of an advertisement campaign on online behavior/activity of users
(exposed users) who have received at least one of the online advertisements. The effect on one
or more online user behaviors/activities can be measured, including relevant search activity or
click activity on particular predetermined links (such as a sponsored link, an algorithmic
advertiser link, or a priority link). As used herein, a campaign period refers to a predetermined
period of time (e.g., three weeks) when a set of one or more exposed users receive an
advertisement of the campaign, whereby a set of one or more users who do not receive an
advertisement during the campaign period comprise a set of unexposed users. A pre-campaign
period refers to a predetermined period of time (e.g., one month) prior to the campaign period
when no users (neither the exposed nor unexposed users) receive an advertisement of the
campaign. Further, a post-campaign period refers to a predetermined period of time (e.g., one
month) after the campaign period when no users (neither the exposed nor unexposed users)
receive an advertisement of the campaign.

In some embodiments, a metric is determined that indicates the disparity/difference of a
particular online behavior (e.g., relevant search behavior) between exposed users and
unexposed users during the campaign period. In other embodiments, a metric is determined
that indicates the disparity/difference of a particular online behavior between exposed users
during a campaign period (when the exposed users received an advertisement in the campaign)
and a pre-campaign period (before the exposed users réceived any advertisement in the
campaign).

In some embodiments, the effect of the campaign on the number of relevant search
queries performed by exposed users is measured. In these embodiments, the set of
advertisements of a campaign has an associated set of one or more keywords (e.g., where the
keywords describe the set of advertisements or the advertiser’s products or services). A search
query performed by a user having at least one keyword in the set of keywords is considered a
“relevant” search query, whereas a search query not having any keyword in the set of"
keywords is considered a “non-relevant” search query. A relevant search metric indicating the
effect of the campaign may be calculated by determining the number of relevant searches
performed by the exposed and unexposed users during the campaign period, whereby the
relevant search metric reflects any disparity/difference between these numbers. In other
embodiments, a relevant search metric may be calculated by determining the number of

relevant searches by the exposed users in the pre-campaign period (before the exposed users
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receive one of the advertisements of the campaign) and determining the number of relevant
searches by the exposed users during the campaign period (after they are exposed to one of the
advertisements), whereby the relevant search metric reflects any disparity/difference between
these numbers.

In some embodiments, the effect of the campaign on the number of selections of one or
more particular predetermined links by exposed users is measured. The one or more
predetermined links may include a sponsored advertiser link (a sponsored link that leads to a
web page of the campaign advertiser), an algorithmic advertiser link (an algorithmic link that
leads to a web page of the campaign advertiser), or a priority link (a specific predetermined
link on the advertiser’s web page). For each type of link (sponsored advertiser link, algorithmic
advertiser link, or priority link), a link selection metric indicating the effect of the campaign
may be calculated by determining the number of link selections performed by the exposed and
unexposed users during the campaign period, whereby the link selection metric reflects any
disparity/difference between these numbers. In other embodiments, a link selection metric may
be calculated by determining the number of link selections by the exposed users in the pre-
campaign period (before the exposed users receive one of the advertisements of the campaign)
and determining the number of link selections by the exposed users during the campaign period
(after they are exposed to one of the advertisements), whereby the link selection metric reflects
any disparity/difference between these numbers.

In some embodiments, other values are used to calculate a metric, such as rate of
occurrence of a search or link activity. For example, to calculate the relevant search metric, the
number of relevant searches by the exposed users may be divided by the number of non-
relevant searches by the exposed users to determine a rate of occurrence of relevant searches
by exposed users. As another example, the number of relevant searches by the exposed users
may be divided by the number of exposed users that are active on a particular network to
determine a rate of occurrence of relevant searches by exposed users.

In other embodiments, a search or link selection metric can be determined using
different sets of measurements. Also, a search or link selection metric can be determined using
one or more other metrics. For example, a search or link selection metric may be calculated by:

-determining a first value comprising the number of relevant searches or link selections
divided by the number of active exposed users during the pre-campaign period;

~-determining a second value comprising the number of relevant searches or link

selections divided by the number of active exposed users during the campaign period;
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-determining a third value (first metric) that indicates the difference between the first
and second values, the third value reflecting the change in the number of relevant searches or
link selections by exposed users from the pre-campaign period to the campaign period;

~determining a fourth value comprising the number of relevant searches or link
selections divided by the number of active unexposed users during the pre-campaign period;

-determining a fifth value comprising the number of relevant searches or link selections
divided by the number of active unexposed users during the campaign period;

-determining a sixth value (second metric) that indicates the difference between the
fourth and fifth values, the sixth value reflecting the difference between the number of relevant
searches or link selections by the unexposed users from the pre-campaign period to the
campaign period; and

-determining a seventh value (third metric) comprising the difference between the third
and sixth values (first and second metrics), the seventh value (third metric) reflecting the
disparity/difference between the change between the number of relevant searches or link
selections performed by the exposed users from the pre-campaign period to the campaign
period and the change between the number of relevant searches or link selections performed by
the unexposed users from the pre-campaign pqriod to the campaign period.

As such, the seventh value (third metric) reflects the effect that the advertising
campaign has on the number of relevant searches or link selections by an exposed set of users
before and after being exposed to the advertising campaign in comparison to the number of
relevant searches or link selections by a control set of users (unexposed users) during the same
periods. These additional measurements may be undertaken to control for testing variabies,
such as the effect of other advertising campaigns of the advertiser that may be concurrently
presented through other mediums (e.g., television, radio, etc.). By measuring the online
behavior of a control set of users (unexposed users), the biasing effect of the advertising
campaigns of the other mediums may be reduced.

In some embodiments, a relevant search or link selection metric also reflects the effect
the advertisement campaign on the search behavior of exposed users during a post-campaign
period after the campaign has ended and during which the exposed users no longer receive any
advertisements of the campaign. In some embodiments, the number of relevant searches or link
selections by the exposed and unexposed users during the post-campaign period are monitored

and used to calculate relevant search or link selection metrics.
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BRIEF DESCRIPTION OF THE DRAWINGS

The novel features of the invention are set forth in the appended claims. However, for
purpose of explanation, several embodiments of the invention are set forth in the following
figures. '

FIG. 1 illustrates a marketing funnel that identifies three different marketing stages and
objectives.

FIG. 2 shows a network environment in which some embodiments operate.

FIG. 3 shows a conceptual diagram of a behavior-metrics processing system.

FIG. 4 is a conceptual diagram of a process for recording/logging online behavior of
users during an advertisement campaign.

FIG. § is an exemplary graph of measurements determined for accumulated user event
data during pre-campaign, campaign, and post-campaign time periods.

FIGS. 6A-6D are exemplary tables illustrating the different behavior measurements
and metrics that may be determined from accumulated user event data.

FIGS. 7A-B are flowcharts of a method for measuring the effect of an online
advertisement campaign on the online behavior of users who have received at least one

advertisement.

DETAILED DESCRIPTION

In the following description, numerous details are set forth for purpose of explanation.
However, one of ordinary skill in the art will realize that the invention may be practiced
without the use of these specific details. In other instances, well-known structures and devices
are shown in block diagram form in order not to obscure the description of the invention with
unnecessary detail.

In the discussion below, Section I provides a general description of a network
environment in which a behavior-metrics processing system operates. Section II describes a
first stage where user events (e.g., search and click activity) of users exposed and not exposed
to an online advertisement campaign are logged and accumulated. Section III describes a
second stage where user behavior measurements and metrics are determined using the ‘
accumulated user events to indicate the effect of the online advertisement campaign. Section
IV describes a method for logging search and click activity events of users exposed and not
exposed to the campaign and determining measurements and metrics to indicate the effect of

the campaign.
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L Network Environment and Behavior-Metrics Processing System

FIG. 2 shows a network environment 200 in which some embodiments operate. The
network environment 200 includes a plurality of client systems 220, to 220x coupled to a
network 230 (such as the Internet or an intranet, an extranet, a virtual private network, a non-
TCP/IP based network, any LAN or WAN, or the like) and server systems 240; to 240y. A
server system may include a single server computer or number of server computers. The client
system 220 is configured to communicate with any of server systems 240, to 240y, for
example, to request and receive content (e.g., in the form of a web page).

- The client system 220 may include a desktop personal computer, workstation, laptop,
PDA, cell phone, any wireless application protocol (WAP) enabled device, or any other device
capable of communicating directly or indirectly to a network. The client system 220 typically
runs a web browsing program (such as Microsofi's Internet Explorer ™ browser, Netscape's
NavigatorTM browser, Mozilla™ browser, Opera™ browser, a WAP-enabled browser in the
case of a cell phone, PDA or other wireless device, or the like) allowing a user of the client
system 220 to submit searches, link selections, and request and receive content from server
systems 240, to 240y over network 230. A unique identifier (e.g., cookie) is typically stored on
the browsing program to uniquely identify the client system 220.

A client system 220 typically includes one or more user interface devices (such as a
keyboard, a mouse, a roller ball, a touch screen, a pen or the like) for interacting with a
graphical user interface (GUI) of the web browser on a display (e.g., monitor screen, LCD
display, etc.). The user of a client system can be a human user interacting with a user interface
of a computer that transmits requests (e.g., search queries or clicks on hyperlinks) for content.
The user could also be another computer process or system that generates.and transmits the
request for base content programmatically. As used herein, the terms user and client system
may be used interchangeably.

The client system 220 is used to request and receive base content from a server 240.
Base content may be presented, for example, as a web page and may include a variety of
content, such as news articles, emails, or search results (e.g., in the form of text or hyperlinks).
Advertisements for products or services are typically sent to users along with base content
requested by the user. As used herein, a client system 220/user is considered “active on a
network™ when it is interacting with 4 server on a network (such as servers 240; to 240y on the
network 230).

Base content and advertisements may be in a variety of forms including text, images,

video, audio, animation, program code, data structures, hyperlinks (e.g., sponsored link,
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algorithmic links, integrated link, inside link, or the like), etc. The base content and
advertisements may be formatted according to the Hypertext Markup Language (HTML), the
Extensible Markup Language (XML), Standard Generalized Markup Language (SGML), or
any other language.

As used herein, a base content provider is a network service provider (e.g., Yahoo!
News, Yahoo! Music, Yahoo! Finance, Yahoo! Movies, Yahoo! Sports, etc.) that operates one
or more servers that contain base content and receives requests for and transmits base content.
A base content provider may also receive search queries and link selections from users and
send advertisements to users. In some embodiments, a base content provider employs methods
for measuring the effect of the advertisements on the online behavior of users who receive the
advertisements. In some embodiments, the methods are implemented by one or more servers
operated by a base content provider. In some embodiments, the client systems 220, to 220y
and/or system servers 240; to 240y are configured to perform the methods described herein.
The methods of some embodiments may be implemented in software or hardware.

FIG. 3 shows a conceptual diagram of a behavior-metrics processing system 300. The
behavior-metrics processing system 300 includes a plurality of client systems 305, a base
content server 310 (containing base content), an advertisement server 315 (containing
advertisements), a third-party server 320, a log database 330, and a behavior metrics module
340. The behavior-metrics processing system 300 is configured to measure the effect of
advertisements on particular online behaviors of users/client systems who have received an
advertisement. Various portions of the behavior-metrics processing system 300 may reside in
one or more servers (such as servers 240, to 240x) and/or one or more client systems 305.

The client system 305 is configured (e.g., via a web browsing program) to interact with
a user to receive requests for base content (e.g., through search queries and selections/clicks of
hyperlinks) from the user. The client system 305 is also configured to send the requests for
base content to the base content server 310, receive the base content and advertisements from
the base content server 310, and display the base and advertisements to the user (e.g., as a
published web page). When receiving a request for base content, the base content server 310
sends the requested base content (e.g., search results such as algorithmic links) and retrieves
one or more advertisements from the advertisement server 315 to also send to the client system
305.

The advertisement server 315 contains advertisements for various advertisers. An
advertisement may comprise text, images, video, audio, hyperlinks (e.g., sponsored link), etc.

Each advertisement in the advertisement server 315 is identified by a unique advertisement

7
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identifier. In some embodiments, an advertising campaign of an advertiser comprises a set of
one or more advertisements that are to be served to users for a predetermined period of time
(i.e., campaign period). The set of advertisements of the campaign have an associated set of
one or more keywords that describe the set of advertisements. A keyword can comprise a
single word (e.g., “cars,” “television,” etc.) or a plurality of words (e.g., “car dealer,” “New
York City,” etc.). For example, a set of advertisements for a sports car campaign may have
associated keywords “sports car,” “luxury car,” “high performance car,” etc. The keywords
associated with the set of advertisements may be selected by the advertiser of the campaign or
by other means. In some embodiments, the keywords associated with the set of advertisements
comprise terms specific to the set of advertisements or products or services of the advertiser
and does not include generic terms.

The base content server 310 selects particular users/client system (referred to as
exposed users) that are to receive an advertisement in the campaign and selects particular
users/client system (referred to as unexposed users) that are not to receive an advertisement in
the campaign. When receiving a request for base content for a user designated as an exposed
user, the base content server 310 then retrieves the requested base content and one or more
advertisements in the campaign from the advertisement server 315, and sends the base content
and the one or more advertisements to the user/client system.

In some embodiments, a client system 305 also interacts with a third-party server 320
that stores and serves web pages of the advertiser of the campaign. The client system 305 may
be directed to the web pages of the advertiser by selecting links (e.g., sponsored or algorithmic
links) received from the base content server 310. However, the client system 305 may be
directed to the web pages of the advertiser by other means (such as direct input of the
advertiser’s web address by the user after the user has seen an advertisement containing such).
While interacting with the web pages of the advertiser, the client system 305 may select links
(including priority links discussed below) presented on the web pages. The third-party server
320 is typically operated or owned by an entity that is different from the entity operating or
owning the base content server 310. The third-party server 320 is typically operated or owned
by the advertiser, but may be operated by another entity.

During interaction with a client system/user, the base content server 310 determines or
assigns a unique user identifier for the client system/user. In some embodiments, the user
identifier may be stored, for example, in a cookie on the browser of the client system 305. The
base content server 310 uses the user identifier of a client system 305 to uniquely identify the

client system 305 and record interaction with the client system 305 along with the times and
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dates of the interaction to the log database 330. Recording interaction with a client system 305
and times and dates of the interaction is referred to as logging user/client system events.

In some embodiments, the client system events that are logged by the base content
server 310 and associated with a user identifier of the client system include advertisement
identifiers of advertisements sent to the client system 305 (with time and date sent) and search
queries and hyperlink selections received from the client system 305 (with time and date
received). The advertisement identifiers of advertisements sent to the client system 305 can be
used by the behavior metrics module 340 to determine which users/client systems are exposed
and non-exposed users/client systems (e.g., by comparing the advertisement identifiers to the
advertisement identifiers for the advertisements in the campaign).

In some embodiments, the base content server 310 also uses the user identifier of a
client system 305 to log interaction between the client system 305 and a third-party server 320.
In some embodiments, the base content server 310 logs selections by the client system 305 of
one or more predetermined links (priority links) on one or more web pages of the campaign
advertiser served by the third-party server 320. A priority link may be, for example, a link that
leads to a web page for eliciting a particular action by the user, such as buying a product or
signing up for a service or account of the advertiser. Various methods known in the art may be
used to monitor and record selections (clicks) by the client system 305 of a particular link on a
web page of the third-party server 320. In some embodiments, a beacon comprising code (e.g.,
Javascript) on an advertiser web page containing a priority link is used. Each beacon has a
unique identifier and is encoded for an invisible 1x1 pixel on the priority link. When a
user/client system (via a browser) visits the web page and selects the priority link, the beacon
contacts the base content server 310. In response, the base content server 310 records the user
identifier of the client system (e.g., using the cookie stored on the browser), the unique
identifier of the beacon, and the time and date of the recording to the log database 330.

As described above, the log database 330 contains records of online behavior for a
plurality of users, each user identified by a unique user identifier (from User Identifier 1 to
User Identifier N) in the log database 330. In some embodiments, for each user, the log
database 330 includes advertisement identifiers of advertisements sent to the user (with time
and date sent) and search queries and hyperlink selections received from the user (with time
and date received).

As discussed below, the user events stored on the log database 330 are then used by the
behavior metrics module 340 to determine the effect of an online advertising campaign on the

online behavior of exposed users who have received at least one of the advertisements of the
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campaign. In some embodiments, the behavior metrics module 340 determines one or more
metrics that indicate the effect of the campaign on the search and/or click (link selection)
activity of the exposed users. The behavior metrics module 340 may be part of one or more
servers, such as servers 240, to 240y, including the base content server 310.

I1. Logging Events of Exposed and Unexposed Users

FIG. 4 is a conceptual diagram of a process for recording/logging online behavior of
users during an advertisement campaign of an advertiser. The process is illustrated through
three exemplary web pages 405 through 415.

The first web page 405 is typically generated and served by a base content server,
although in other embodiments, it may be generated and served by another type of server. As
shown in the first web page 405, during the campaign period, some users who are interacting
with the base content server receive at least one advertisement 430 in the campaign, these users
comprising a set of exposed users. Also during the campaign period, some users who are
interacting with the base content server receive a control advertisement 430 (i.e., any
advertisement that is not included in the campaign), these users comprising a set of
unexposed/control users. The campaign or control advertisements may comprise any variety of
forms including text, images, video, audio, animation, program code, data structures,
hyperlinks, etc.

The second web page 410 is typically generated and served by a base content server,
although in other embodiments, it may be generated and served by another type of server. As
shown in the second web page 405, during the campaign period, some exposed and unexposed
users who are interacting with the base content server perform search queries having search
keywords 435. In some embodiments, the search queries of exposed and unexposed users are
logged (as well as the time and date of each search query).

In response to a search query received from a user, the base content server will send
base content to the user, where the base content may include one or more algorithmic links
440. As known in the art, algorithmic links are typically generated by a web search engine
implementing a search algorithm that finds web pages on the Internet relevant to the keywords
of a search query and generates links (referred to as algorithmic links) to the relevant web
pages. Various methods are well known in the art to determine web pages that are relevant to
keywords of a search query and are not discussed here. As such, an algorithmic link is typically
not considered a sponsored link (i.e., is not paid to be displayed by an advertiser). The web
search engine may be implemented, for example, on the base content server which then sends

the generated algorithmic links to the user/client system that sent the search query.
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Particular algorithmic links 440 sent to the users are links to one or more web pages
associated with the campaign. For example, particular algorithmic links 440 may direct a user
to a domain owned by the advertiser of the campaign (e.g., a web page/web site of the
advertiser) upon selecting the algorithmic link 440. These types of algorithmic links are
referred to as algorithmic advertiser links. In some embodiments, the selection by exposed and
unexposed users of links leading to one or more web pages associated with the campaign are
logged (as well as the time and date of each selection).

Also in response to a search query received from a user, the base content server may
also send advertisements to the user that include one or more sponsored links 445. As known
in the art, a sponsored link is an advertisement that is paid for by an advertiser to be displayed
to users and is typically a link that leads to a domain owned by the advertiser paying for the
sponsored link (e.g., a web page/web site of the advertiser). Typically, a sponsored link has
associated keywords and is sent to a user when a search query containing one or more of the
associated keywords is received from the user.

Some sponsored links 445 sent to users may be an advertisement associated with the
advertisement campaign. For example, the sponsored link may be an advertisement of the
campaign advertiser (the campaign advertiser paying for the sponsored link to be displayed to
users) and lead to a web page of the campaign advertiser. Such sponsofed links are referred to
as sponsored advertiser links. In some embodiments, the selection by exposed and unexposed
users of sponsored links 445 associated with the advertisement campaign are logged (as well as
the time and date of each selection).

The third web page 415 is typically generated and served by a third-party server which
is operated, for example, by the advertiser of the campaign. As shown in the third web page
415, during the campaign period, some users interact with a third-party server that serves web
pages of the campaign advertiser having one or more predetermined priority links 450. Users
may be directed to a web page of the campaign .advertiser oﬁ the third-party server, for
example, by selecting a received algorithmic or sponsored link or by directly typing the
address of the web page. In some embodiments, a predetermined priority link 450 is a link that
leads to a web page for eliciting a particular action by the user, such as buying a product or
signing up for a service or account of the advertiser. In some embodiments, the selection by
exposed and unexposed users of any priority links on web pages served by a third-party server
are logged (as well as the time and date of each selection). The logging of selections of priority

links may be implemented, for example, through use of a beacon on the priority link.
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III.  Calculating Behavior Measurements and Metrics Indicating the Effect of the

Campaign

After the data of exposed and unexposed user behavior events during the pre-campaign,
campaign, and post-campaign periods have been recorded onto a log database 330 (the first
stage), behavior measurements and metrics indicating the effect of the campaign can be
determined (the second stage). In some embodiments, however, the first and second stages may
overlap so that the second stage begins before the first stage ends. For example, user behavior
measurements and metrics may be determined for the pre-campaign and campaign period
while user event data is still being accumulated for the post-campaign period.

The user events stored on the log database 330 can then be processed by the behavior
metrics module 340 which determines whether a user is an exposed or unexposed user, for
example, by checking the advertiser-identifiers of all advertisements received by the user and
comparing them to the advertiser-identifiers of the campaign advertisements. The behavior
metrics module 340 can also determine the number of relevant searches and/or sponsored
advertiser link, algorithmic advertiser link, or priority link selections made by each user and
whether each search or selection occurred in the pre-campaign, campaign, or post-campaign
periods.

FIG. 5 is an exemplary graph 500 of measurements determined for accumulated user
event data during pre-campaign, campaign, and post-campaign time periods. The y-axis of the
graph 500 shows a particular user behavior measurement over time (x-axis). The graph 500
includes a first graph line 505 illustrating accumulated data for a set of exposed users and a
second graph line 510 illustrating accumulated data for a set of unexposed users during pre-
campaign, campaign, and post-campaign time periods. The first graph line 505 comprises a
plurality of data points 515 indicated by a dot and the second graph line 510 comprises a
plurality of data points 515 indicated by an “X”. As used herein, a time period (pre-campaign,

campaign, and post-campaign periods) comprises one or more time units 520, where each data
| point reflects the data accumulated over one time unit 520. In the embodiments described
below, one time unit 520 comprises one day, but in other embodiments, one time unit
comprises another amount of time.

The set of exposed users are defined as users who receive one or more advertisements
of the campaign during the campaign period, whereas the set of unexposed users are defined as
users who do not receive any advertisements of the campaign during the campaign period. In
determining which users will be in the sets of exposed and unexposed users, several methods

may be used. In some embodiments, to maximize the effectiveness of the campaign, users who
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have shown a prior interest in the products or services of the advertiser may be selected for the
set of exposed users. For example, users performing prior relevant search queries or sponsored
advertiser link selections may be selected for inclusion in the set of exposed users. This
selection method is reflected in the graph 500 of FIG. 5 where the set of exposed users have a
higher incidence of a particular online behavior in the pre-campaign period than the set of
unexposed users. In other embodiments, the set of exposed and unexposed users are selected
randomly or pseudo-randomly to control for testing variables.

At what time the sets of exposed and unexposed users are determined may also vary.
For example, the set of exposed and unexposed users may be determined at the beginning of
the pre-campaign period (before any user events are logged). Or, the set of exposed and
unexposed users may be determined during the campaign period (after user events during the
pre-campaign period are logged). In these embodiments, the set of exposed and unexposed
users can be constructed retroactively for the pre-campaign period. For example, any user
receiving a campaign advertisement during the campaign period may be considered part of the
set of exposed users during the pre-campaign period and any user not receiving a campaign
advertisement during the campaign period may be considered part of the set of unexposed
users during the pre-campaign period.

In some embodiments, the online activity of an exposed user is logged for a
predetermined time duration (e.g., 28 days) after receiving a campaign advertisement. In some
embodiments, during the campaign and post-campaign periods, an exposed user can change
status to an unexposed user if the exposed user has not received an advertisement of the
campaign for a predetermined time duration (e.g., 28 days). For example, if a user was exposed
on day 1 of campaign (thus having the status of an exposed user), but then does not receive an
advertisement of the campaign for 28 days thereafter, the user’s status changes to an
unexposed user. Note that during the campaign period, an unexposed user can change status to
an exposed user upon receiving an advertisement so that the set of exposed and unexposed
users during the campaign period (and hence, also the pre-campaign period) can continually
change until the end of the campaign period. In some embodiments, however, during the pre-
campaign period, an exposed user can not change status to an unexposed user and vice versa.

The y-axis of the graph 500 comprises values for a measurement of a particular user
behavior for each day of the pre-campaign, campaign, and post-campaign periods. In some
embodiments, a measurement of a particular user behavior reflects data accumulated for
relevant search queries, clicks on sponsored advertiser links, clicks on algorithmic advertiser

links, or clicks on priority link selections received from exposed or unexposed users over a
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particular time duration comprising one or more time units. Also, any combination of the these
online activities can be measured and reflected in the graph 500, such as the total sum of clicks
on sponsored advertiser and algorithmic advertiser links over a particular time duration.

As used herein, a measurement reflects data accumulated for a particular user behavior
(search or click activity), for a particular time duration (one or more time units), and for a
particular type of user {(exposed or unexposed). For example, a measurement may be for
relevant search queries during a day of the pre-campaign period for exposed users. As a further
example, a measurement may be for clicks on priority links during the campaign period for
unexposed users.

A measurement can be represented in various forms in various embodiments. For
example, the measurement for relevant search queries for exposed or unexposed users may
comprise the number of relevant searches received from exposed or unexposed users divided
by the number of non-relevant searches received from exposed or unexposed users over a
given time duration. Or, the measurement for relevant search queries for exposed users or
unexposed may comprise the number of relevant searches received from exposed users or
unexposed divided by the total number of exposed users or unexposed who were active on the
network over the given time duration.

Measurements for click activity can also be represented in various forms in various
embodiments. For example, the measurement for clicks on a particular type of link (sponsored
advertiser, algorithmic advertiser, or priority link) for exposed or unexposed users may
comprise the number of clicks from exposed or unexposed users divided by the number of
times the link was received by the exposed or unexposed users over a given time duration. Or,
the measurement for clicks on a particular type of link for exposed or unexposed users may
comprise the number of clicks from exposed or unexposed users dividéd by the total number of
exposed or unexposed users who were active on the network over the given time duration.

Note that in some embodiments, a measurement value of an online activity may be
dependent on the number of users active on the network (e.g., interacting with the base content
server) over a given time duration. In these embodiments, if a user is not active on the network,
the online behavior of the user (or here, the lack of online behavior) is not be considered in
determining the measurement value. For example, in producing a data point for a particular
day, if there are approximately a total of 12,000 exposed users and 11,500 unexposed users
through the pre-campaign, campaign, and post-campaign periods, on that day there may be
only a small fraction of the total number of exposed and unexposed users that are active on the

network and whose online activity is used to produce the data point for the day.
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Different manipulations and forms of a measurement may be used without departing
from the spirit of the invention. For example, a measurement for a particular online activity for
a particular time period may comprise the average or weighted average of the measurements
for the activity for all days of the time period. As a further example, a measurement may be
multiplied by a predetermined factor (e.g., 1000) to make the values of the measurement more
manageable. For example, in FIG. 5, the measurement value for the relevant search queries or
link selections of exposed or unexposed users during a day may be determined by the equation:

[relevant searches or link selections/active users] * 1,000.

For example, for relevant search queries of exposed users during a particular day, if
there were 15 relevant searches received and 100,000 exposed users active on the network
during that day, the data point value for that day would be (15/100,000)* 1,000 = 0.15

FIGS. 6A-6D are exemplary tables illustrating the different behavior measurements
and metrics that may be determined from accumulated user event data. In the examples of
FIGS. 6A-6D, the measurements for the campaign period include post-campaign data. In other
embodiments, the measurements for the campaign period does not include post-campaign data
and measurements for the post-campaign period are determined separately.

The measurements values shown in FIGS. 6A-6D, may be determined in a variety of
ways. For example, each measurement value may reflect the total occurrence of a particular
online activity by exposed or unexposed users divided by the total number of active exposed or
unexposed users within the pre-campaign or campaign period, multiplied by 1,000. For
example, if a total of 4 relevant searches were performed by unexposed users during the
campaign period, and 1,000,000 unexposed users were active during the campaign period, the
measurement value would equal (4/1,000,000) * 1,000 or 0.004. As a further example, the
measurements values may show weighted averages of the pre-campaign and campaign periods
per 1,000 active users per day.

FIG. 6A is an exemplary table showing different measurements that may be taken from
accumulated user event data. As shown in FIG. 6A, a first measurement 605 reflects the
average rate of occurrence of a particular online activity (relevant searches or clicks on
sponsored advertiser, algorithmic advertiser, or priority links) of exposed users during the pre-
campaign period per day, a second measurement 610 reflects the average rate of occurrence of
the online activity of exposed users during the campaign period per day, a third measurement
615 reflects the average rate of occurrence of the online activity of unexposed users during the
pre-campaign period per day, and a fourth measurement 620 reflects the average rate of

occurrence of the online activity of unexposed users during the campaign period per day.
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For example, if the table relates to search queries, the first measurement value may
indicate that an average of 0.004 relevant searches were performed by exposed users per 1,000
active exposed users per day during the pre-campaign period. If the table relates to sponsored
advertiser link selections, the second measurement_value may indicate that an average of 0.033
sponsored advertiser link selections were made by exposed users per 1,000 active exposed
users per day during the campaign period. If the table relates to algorithmic advertiser links
selections, the third measurement value may indicate that an average of 0.001 algorithmic
advertiser link selections were made by unexposed users per 1,000 active exposed users per
day during the pre-campaign period. Note that in some embodiments, the data for sponsored
advertiser and algorithmic advertiser links are combined so that a measurement value indicates
the average number of sponsored advertiser links plus algorithmic advertiser links made by
exposed or unexposed users per 1,000 active exposed or unexposed users per day during the
pre-campaign or campaign period. If the table relates to priority link selections, the fourth
measurement value may indicate that an average of 0.005 priority link selections were made by
unexposed users per 1,000 active exposed users per day during the campaign period.

As stated above, a user behavior measurement reflects data accumulated for a particular
user behavior/activity, for a particular time duration, and for a particular type of user (exposed
or unexposed). In contrast, a user behavior metric is a comparison between two or more user
behavior measurements that reflects any disparity/difference between the two or more user
behavior measurements. In other embodiments, a user behavior metric may be a comparison
between two or more user behavior metrics that reflects any disparity/difference between the
two or more user behavior metrics.

FIG. 6B is an exemplary table showing a first metric 625 that can be determined using
the measurements shown in FIG. 6A. The first metric 625 indicates the disparity/difference of
a particular online activity between exposed users and unexposed users during the campaign
period. In some embodiments, the first metric 625 indicates the percent change of a particular
online activity and is calculated by the equation: (Average rate of occurrence of the activity by
exposed users during the campaign period - Average rate of occurrence of the activity by
unexposed users during the campaign period) / (Average rate of occurrence of the activity by
unexposed users during the campaign period * 100). Thus, in the example shown in FIG. 6B,
the first metric 625 is calculated as (.033 - .005) / (.005) * 100 = 560% increase in the
particular online activity. The first metric 625 indicates the percent change of a particular
online activity, but in other embodiments, the first metric 625 is represented in a different

form.
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FIG. 6C is an exemplary table showing second and third metrics 630 and 635 that can
be determined using the measurements shown in FIG. 6A. The second metric 630 indicates the
disparity/difference of a particular online activity between exposed users during a campaign
period (when the exposed users received an advertisement in the campaign) and a pre-
campaign period (before the exposed users received any advertisement in the campaign). In
some embodiments, the second metric 625 indicates the percent change of a particular online
activity and is calculated by the equation: (Average rate of occurrence of the activity by
exposed users dun'ﬂg the campaign period - Average rate of occurrence of the activity by
exposed users during the pre-campaign period) / (Average rate of occurrence of the activity by
exposed users during the pre-campaign period * 100). Thus, in the example shown in FIG. 6C,
the second metric 630 is calculated as (.033 - .004) / (.004) * 100 = 725% increase in the
particular online activity. The second metric 630 indicates the percent change of a particular
online activity, but in other embodiments, the second metric 630 is represented in a different
form.

The third metric 635 indicates the disparity/difference of a particular online activity
between unexposed users during a campaign period and a pre-campaign period. In some
embodiments, the second metric 625 indicates the percent change of a particular online activity
and is calculated by the equation: (Average rate of occurrence of the activity by unexposed
users during the campaign period - Average rate of occurrence of the activity by unexposed
users during the pre-campaign period) / (Average rate of occurrence of the activity by
unexposed users during the pre-campaign period * 100). Thus, in the example shown in FIG.
6C, the third metric 635 is calculated as (.005 - .001) / (.001) * 100 = 400% increase in the
particular online activity. The third metric 635 indicates the percent change of a particular
online activity, but in other embodiments, the third metric 635 is represented in a different
form.

A user behavior metric may also be a comparison between two or more user behavior
metrics that reflects any disparity/difference between the two or more user behavior metrics.
FIG. 6D is an exemplary table showing fourth and fifth metrics 640 and 645 that can be
determined using the second and third metrics 630 and 635 shown in FIG. 6C.

The fourth metric 640 (“Activity Change Difference™) indicates the disparity/difference
between the second and third metrics 630 and 635 and thus reflects the difference between the
change in a particular online activity by exposed users from the pre-campaign to campaign
periods and the change in the particular online activity by unexposed users from the pre-

campaign to campaign periods (i.e., indicates how much more was the increase in the

17



WO 2007/130370 PCT/US2007/010486

particular online activity by exposed users than expected). In the example shown in FIG. 6D,
the fourth metric 640 is calculated as (725 - 400) = +325% Activity Change Difference. An
Activity Change Difference of +325 means that users that were exposed to an advertisement of
the campaign had an increase in the particular online activity of 325 points more than that of
users who were not exposed to an advertisement.

The fifth metric 645 (“Activity Change Index”) indicates how many times larger any
increase in a particular online activity by exposed users from the pre-campaign to the campaign
periods is than any increase in the particular online activity by unexposed users from the pre-
campaign to the campaign periods. In some embodiments, the fifth metric 625 is calculated by
the equation: (Average rate of occurrence of the activity by exposed users during the campaign
period/Average rate of occurrence of the activity by exposed users during the pre-campaign
period) / (Average rate of occurrence of the activity by unexposed users during the campaign
period/Average rate of occurrence of the activity by unexposed users during the pre-campaign
period) * 100. Thus, in the example shown in FIG. 6D, the fifth metric 645 is calculated as
(.033/.004) / (.005/.001) * 100 = 165. An Activity Change Index of 165 means that users that
were exposed to an advertisement of the campaign had an increase in the particular online
activity that was .65 times larger than the increase in the particular online activity by users who
were not exposed to an advertisement. An Activity Change Index of 100 means that there was
no difference in the particular online activity between the exposed and unexposed users. And
an Activity Change Index of less than 100 means that exposed users had a decrease in the
particular online activity compared to unexposed users.

As such, the fourth and fifth metrics 640 and 645 reflect the effect that the advertising
campaign has on the occurrence of a particular online activity by an exposed set of users before
and after being exposed to the advertising campaign in comparison to the occurrence of the
particular online activity by a control set of users (unexposed users) during the same time
periods. Due to other concurrent advertising campaigns of the advertiser that are presented
through other mediums (e.g., television, radio, etc.), there will be an increase in particular
online activities in both the exposed and unexposed users regardless of the online advertising
campaign. Thus, the fourth and fifth metrics 640 and 645 reflect the difference between these
two increases in online activity in the exposed and unexposed users and isolates the effect of

the online advertising campaign.
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IV. A Method for Logging User Events and Determining Behavior Measurements and

Metrics Using the Events

FIGS. 7A-B are flowcharts of a method 700 for measuring the effect of an online
advertisement campaign on the online behavior of users who have received at least one
advertisement. The advertisement campaign comprises a set of one or more advertisements of
an advertiser that are sent to one or more users/client systems (via a network) during a
campaign period. The set of advertisements has an associated set of one or more keywords that
describe the set of advertisements, each advertisement in the set having a unique advertisement
identifier. The method 700 comprises a first stage where user event data is logged and
accumnulated (in steps 705 through 720) and a second stage where user behavior measurements
and metrics are determined using the accumulated user event data (in steps 730 through 765).
In.some embodiments, the first and second stages may overlap so that the second stage begins
before the first stage ends. For example, user behavior measurements and metrics may be
determined for the pre-campaign and campaign period which user event data is still being
accumulated for the post-campaign period.

In some embodiments, the method 700 is implemented by software or hardware. In
some embodiments, some steps of the method 700 are performed by a one or more servers
(such as a base content server) and/or one or more client systems. The order and number of
steps of the method 700 are for illustrative purposes only and, in other embodiments, a
different order and/or number of steps are used.

The method 700 starts by.logging (at 705) particular user events of a plurality of users
during a pre-campaign period, each user being identified by a unique identifier (e.g., through a
cookie stored on the user’s browser). A pre-campaign peric;d is a period of time prior to the
campaign period when no users receive an advertisement of the campaign. In some
embodiments, search queries and/or selections of links (e.g., sponsored advertiser links,
algorithmic advertiser links, and/or priority links) made by the users are received by the base
content server and recorded to a log database (along with the time and date of each search
query or link selection). Advertisement identifiers of advertisements sent to the users are also
logged (at 705) to the log database (along with the time and date the advertisement was sent)
during the pre-campaign period.

The method 700 then sends (at 710) one or more advertisements of the campaign to a
set of users during the campaign period, this set of users comprising the set of exposed users,
whereas a set of one or more users who do not receive an advertisement during the campaign

period comprise the set of unexposed users. The set of exposed and unexposed users may be
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determined randomly or using other methods and may be determined at various times, e.g., at
the beginning of the pre-campaign period or during the campaign period (as discussed above).

The method 700 then logs (at 715) particular user events of the set of exposed and
unexposed users during the campaign period. In some embodiments, search queries and/or
selections of links made by the exposed and unexposed users are received by the base content
server and recorded to a log database (along with the time and date of each search query or link
selection). Advertisement identifiers of advertisements sent to the exposed and unexposed
users are also logged (at 715) to the log database (along with the time and date the
advertisement was sent) during the campaign period.

The method 700 then logs (at 720) particular user events of the set of exposed and
unexposed users during a post-campaign period. A post-campaign pleriod is a period of time
after the campaign period when no users (whether exposed or unexposed) receive an
advertisement of the campaign. In some embodiments, search queries and/or selections of links
made by the exposed and unexposed users are received by the base contenf server and recorded
to a log database (along with the time and date of each search query or link selection).
Advertisement identifiers of advertisements sent to the exposed and unexposed users are also
logged (at 720) to the log database (along with the time and date the advertisement was sent)
during the post-campaign period.

The method 700 then determines user behavior measurements and metrics using the
user event data for a plurality of users accumulated in steps 705 through 720. Using the
accumulated user event data, the method determines (at 730) a set of exposed users and a set of
unexposed users and, for each exposed or unexposed user, the number of relevant search
queries and/or the number of sponsored advertiser link, algorithmic advertiser link, and/or
priority link selections made by the user (and the date of each search or selection to determine
whether the search or selection was in the pre-campaign, campaign, or post-campaign periods).

The method then determines (at 735) first and second measurements of one or more
online activities (search or click activities) of exposed users over the pre-campaign and
campaign periods, respectively. The method also determines (at 740) third and fourth
measurements of one or more online activities (search or click activities) of unexposed users
over the pre-campaign and campaign periods, respectively. In some embodiments, the data of
user events during the post-campaign period are also used in determining the second and fourth
measurements for the campaign period.

The method then determines-(at 745) a first metric that indicates the

disparity/difference between the second and fourth measurements, and thus indicates the
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difference in a particular online activity between exposed users and unexposed users during the
campaign period. The method determines (at 750) a second metric that indicates the
disparity/difference between the first and second measurements, and thus indicates the
difference in a particular online activity of exposed users from the pre- campaign to the
campaign period. The method determines (at 755) a third metric that indicates the
disparity/difference between the third and fourth measurements, and thus indicates the
difference in a particular online activity of unexposed users from the pre-campaign to the
campaign period.

The method then determines (at 760) a fourth metric that indicates the
disparity/difference between the second and third metrics and indicates the difference between
the change in a particular online activity by exposed users from the pre-campaign to campaign
periods and the change in the particular online activity by unexposed users from the pre-
campaign to campaign periods. The method 700 finally determines (at 765) a fifth metric that
indicates the disparity/difference between the second and third metrics and indicates how many
times larger was the increase in a particular oniine activity in the exposed users from the pre-
campaign to the campaign periods than the increase in the unexposed users from the pre-
campaign to the campaign periods. The method 700 then ends.

While the invention has been described with reference to numerous specific details, one
of ordinary skill in the art will recognize that the invention can be embodied in other specific
forms without departing from the spirit of the invention. Thus, one of ordinary skill in the art
would understand that the invention is not to be limited by the foregoing illustrative de;tails, but

rather is to be defined by the appended claims.
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CLAIMS
What is claimed is:

1. A method for determining the effect of a set of one or more online
advertisements on online search behavior of a first set of one or more users, the set of
advertisements having an associated set of one or more keywords, the method comprising:

determining a first number of relevant searches performed by the first set of users
during a first time period when each user in the first set of users does not receive any
advertisement in the set of advertisements, wherein a relevant search includes at least one
keyword in the set of keywords;

, determining a second number of relevant searches performed by the first set of users
during a second time period when each user in the first set of users receives at least one
advertisement in the set of advertisements, the second time period being after the first time
period; and

determining a first metric using the first and second numbers, the first metric

reflecting any difference between the first and second numbers.

2. The method of claim 1, further comprising:

determining a third number of non-relevant searches performed by the first set of
users during the first time period, wherein a non-relevant search does not include any
keyword in the set of keywords; and

determining a fourth number of non-relevant searches performed by the first set of
users during the second time period, wherein the first metric is determined using the first

through fourth numbers.

3. The method of claim 1, wherein a user comprises a client system configured
to interact with a server to receive advertisements and perform searches, the method further
comprising:

determining a third number of users in the first set of users that interacted with the
server during the first time period; and

determinin g a fourth number of users in the first set of users that interacted with the
server during the second time period, wherein the first metric is determined using the first

through fourth numbers.
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4. The method of claim 1, wherein determining the second number of relevant
searches comprises determining the second number of relevant searches performed by the
first set of users during a second time period and a third time period when each user in the
first set of users does not receive any advertisement in the set of advertisements, the third

time period being after the second time period.

5. The method of claim 1, further comprising:

determining a third number of relevant searches performed by a second set of users
during the first time period when each user in the second set of users does not receive any
advertisement in the set of advertisements;

determining a fourth number of relevant searches performed by the second set of
users during the second time period when each user in the second set of users does not
receive any advertisement in the set of advertisements; ‘

determining a second metric using the third and fourth numbers, the second metric
reflecting any difference between the third and fourth numbers; and

determining a third metric using the first and second metrics, the third metric

reflecting any difference between the first and second metrics.

6. The method of claim 5, wherein the third metric reflects any disparity
between the difference in relevant searches performed by the first set of users from the first
time period to the second time period and the difference in relevant searches performed by

the second set of users from the first time period to the second time period.

7. The method of claim 6, wherein the third metric reflects how many times
Jarger any increase in relevant searches performed by the first set of users from the first time
period to the second time period is than any increase in relevant searches performed by the

second set of users from the first time period to the second time period.

8. A system for determining the effect of a set of one or more online
advertisements on online search behavior of a first set of one or more users, the set of
advertisements having an associated set of one or more keywords, the system comprising:

a behavior module configured to:

determine a first number of relevant searches performed by the first set of

users during a first time period when each user in the first set of users does not
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receive any advertisement in the set of advertisements, wherein a relevant search
includes at least one keyword in the set of keywords;

determine a second number of relevant searches performed by the first set of
users during a second time period when each user in the first set of users receives at
least one advertisement in the set of advertisements, the second time period being
after the first time period; and

determine a first metric using the first and second numbers, the first metric

reflecting any difference between the first and second numbers.

9. The system of claim 8, wherein the behavior module is further configured to:

determine a third number of non-relevant searches performed by the first set of users
during the first time period, wherein a non-relevant search does not include any keyword in
the set of keywords; and

determine a fourth number of non-relevant searches performed by the first set of
users during the second time period, wherein the first metric is determined using the first
through fourth numbers.

10. The system of claim 8, wherein a user comprises a client system configured
to interact with a server to receive advertisements and perform searches, wherein the
behavior module is further configured to:

determine a third number of users in the first set of users that interacted with the
server during the first time period; and

determine a fourth number of users in the first set of users that interacted with the
server during the second time period, wherein the first metric is determined using the first

through fourth numbers.

11. The system of claim 8, wherein the behavior module is configured to
determine the second number of relevant searches by determining the second number of
relevant searches performed by the first set of users during a second time period and a third
time period when each user in the first set of users does not receive any advertisement in the

set of advertisements, the third time period being after the second time period.
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12. The system of claim 8, wherein the behavior module is further configured to:

determine a third number of relevant searches performed by a second set of users
during the first time period when each user in the second set of users does not receive any
advertisement in the set of advertisements;

determine a fourth number of relevant searches performed by the second set of users
during the second time period when each user in the second set of users does not receive
any advertisement in the set of advertisements;

determine a second metric using the third and fourth numbers, the second metric
reflecting any difference between the third and fourth numbers; and

determine a third metric using the first and second metrics, the third metric

reflecting any difference between the first and second metrics.

13. The system of claim 12, wherein the third metric reflects any disparity
between the difference in relevant searches performed by the first set of users from the first
time period to the second time period and the difference in relevant searches performed by

the second set of users from the first time period to the second time period.

14. The system of claim 12, wherein the third metric reflects how many times
larger any increase in relevant searches performed by the first set of users from the first time
period to the second time period is than any increase in relevant searches performed by the

second set of users from the first time period to the second time period.

15. A method for determining the effect of a set of one or more advertisements
on search behavior of a first set of one or more users, éach user having received at least one
advertisement in the set of advertisements, the set of advertisements having an associated
set of one or more keywords, the method comprising:

determining a first number of relevant searches performed by the first set of users,
wherein a relevant search includes at least one keyword in the set of keywords;

determining a second number of relevant searches performed by a second set of one
or more users who have not received any advertisement in the set of advertisements; and

determining a metric using the first and second numbers, the metric reflecting any

difference between the first and second numbers.
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16. The method of claim 15, further comprising:

determining a third number of non-relevant searches performed by the first set of
users, wherein a non-relevant search does not include any keyword in the set of keywords;
and

determining a fourth number of non-relevant searches performed by the second set

of users, wherein the metric is determined using the first through fourth numbers.

17.  The method of claim 15, wherein a user comprises a client system
configured to interact with a server to receive advertisements and perform searches, the
method further comprising:

determining a third number of users in the first set of users that interacted with the
server during a first time period; and

determining a fourth number of users in the second set of users that interacted with
the server during the first time period, wherein the metric is determined using the first
through fourth numbers.

18. A system for determining the effect of a set of one or more advertisements
on search behavior of a first set of one or more users, each user having received at least one
advertisement in the set of advertisements, the set of advertisements having an associated
set of one or more keywords, the system comprising:

a behavior module configured to:

determine a first number of relevant searches performed by the first set of
users, wherein a relevant search includes at least one keyword in the set of
keywords;

determine a second number of relevant searches performed by a second set
of one or more users who have not received any advertisement in the set of
advertisements; and

determine a metric using the first and second numbers, the metric reflecting

any difference between the first and second numbers.
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19.  The system of claim 18, wherein the behavior module is further configured
to:

determine a third number of non-relevant searches performed by the first set of
users, wherein a non-relevant search does not include any keyword in the set of keywords;
and _

determine a fourth number of non-relevant searches performed by the second set of

users, wherein the metric is determined using the first through fourth numbers.

20. The system of claim 18, wherein a user comprises a client system configured
to interact with a server to receive advertisements and perform searches, wherein the
behavior module is further configured to:

determine a third number of users in the first set of users that interacted with the
server during a first time period; and

determine a fourth number of users in the second set of users that interacted with the
server during the same first time period, wherein the metric is determined using the first

through fourth numbers.
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