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CONTEXT TRANSFER IN SEARCH ADVERTISING

BACKGROUND

1. Technical Field.

[0001] The disclosed embodiments relate to transferring web searchers or browsers
to particular landing pages following an ad click based on query or web page content
and on characteristics of the landing pages, and more particularly, correlation of

landing page type with conversion data provided by advertisers.

2. Related Art.

[0002] In recent years, online advertising has become an economic force that
sustains numerous Internet services, ranging from major web search engines to
obscure blogs. The standard approach to textual web advertising is based on
modeling the user's needs and interests, and using this model to find suitable
advertisements (“ads”). In Web search, numerous studies have focused on
classifying the query intent and on retrieving the most relevant ads. However, little
research has been devoted to what actually happens after an ad is clicked, the subject
of the embodiments disclosed herein.

[0003] A large part of the Web advertising market consists of textual ads, the
ubiquitous short text messages usually marked as “sponsored links." There are two
main channels for distributing such ads. Sponsored search (or paid search
advertising) places ads on the result pages of a web search engine, where ads are
selected to be relevant to the search query. All major web search engines (Google,
Microsoft, Yahoo!) support sponsored ads and act simultancously as a web search
engine and an ad search engine. Content match (or contextual advertising) places
ads on third-party web pages based on subject matter content of those web pages.
Today, almost all of the for-profit, non-transactional websites—those that do not
directly sell anything—rely at least to some extent on contextual advertising
revenue. Content match supports sites that range from individual bloggers and small
niche communities to large publishers such as major newspapers. Herein, the focus
is on sponsored search, but the classification of landing pages and correlation of

conversion rates described below may be applied to content match as well.
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[0004] Sponsored search includes interplay of three entities: advertisers, the search
engine, and users or searchers that perform query search or simply browse. The
advertiser provides the supply of ads. Usually the activity of the advertisers is
organized around campaigns, which are defined by a set of ads with a particular
temporal and thematic goal (e.g., sale of digital cameras during the holiday season).
As in traditional advertising, the goal of the advertisers can be broadly defined as
promotion of products or services. The search engine provides real estate for
placing ads (e.g., allocates space on search results pages), and selects ads that are
relevant to the user's query. Users visit the web pages and interact with the ads.
[0005] Sponsored search usually falls into the category of direct marketing (as
opposed to brand advertising), that is, advertising whose aim is a direct response,
where the effect of a campaign is measured by the user reaction (e.g., purchase of
advertised goods or services). Compared to traditional media, one of the advantages
of online advertising in general and sponsored search in particular is that it is
relatively easy to measure the user response related thereto. Usually the desired
immediate reaction is for the user to follow the link in the ad and visit the
advertiser's website. However, the desired eventual outcome is for the user to
perform a transaction on the advertised website, e.g., purchase a product or service
being advertised. Therefore, evaluation methodology may be based on measuring
conversion rate, which is the fraction of users who performed the advertised
transaction among those who merely clicked on the advertisement.

[0006] The prevalent pricing model for textual ads is that the advertisers pay for
every click on the advertisement (pay-per-click or “PPC”). There are also other
models, such as pay-per-impression, where the advertiser pays for the number of
exposures of an ad, and pay-per-action (“PPA”), where the advertiser pays only if
the ad leads to a sale or similar completed transaction. In this paper we deal with the
PPC model, which is most often used in practice.

[0007] The amount paid by the advertiser for each click is usually determined by
an auction process. The advertisers place bids on a search phrase, and their position
in the column of ads displayed on the search results page is determined by their bid.
Thus, each ad is annotated with one or more bid phrases. In addition to the bid
phrase, an ad also contains a title usually displayed in bold font, and a creative,

which is a few lines of text, usually shorter than 120 characters, displayed on the
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page. Naturally, each ad contains a URL to the advertised web page, called the
landing page.

[0008] Inthe model currently used by all the major search engines, bid phrases
serve a dual purpose: they explicitly specify queries for which the ad should be
displayed and simultane-ously put a price tag on a click event. Obviously, these
price tags could be different for different queries. For example, a contractor
advertising his services on the Internet might be willing to pay a small amount of
money when his ads are clicked from general queries such as home remodeling, but
higher amounts if the ads are clicked from more focused queries such as hardwood
doors or laminate flooring. Most often, ads are shown for queries that are expressly
listed among the bid phrases for the ad, thus resulting in an exact match (i.c.,
identity) between the query and the bid phrase. However, it might be difficult (or
even impossible) for the advertiser to list all the relevant queries ahead of time.
Therefore, search engines can also analyze queries and modify them slightly in an
attempt to match pre-defined bid phrases. This approach, called broad (or advanced)
match, facilitates more flexible ad matching, but is also more error-prone, and only
some advertisers opt for it. There are two bodies of prior research that are relevant
to our study.

[0009] Online advertising is an emerging area of research, so the published
literature is quite sparse. A recent study confirms the intuition that ads need to be
relevant to the user's interest to avoid degrading the user's experience and increase
the probability of reaction. In sponsored search, ads are triggered by the web search
query, which is often just a few words long, and therefore selecting relevant ads
based on such short input is difficult. One way to address this problem is to
perform query expansion based on web search results, which can also be performed
ahead of time for head (popular) and torso (rarer) queries.

[0010] There are several models of pricing online ads, which vary by the amount
of risk shared by the advertiser and the publisher. Charging advertisers for ad
displays (impressions) effectively places all of the risk with the advertiser, since the
ads displayed might not even be relevant to the user. Charging in proportion to the
conversion rate, which measures the proportion of users who actually committed to
the advertised transaction, moves the risk almost entirely to the advertiser. Although

many users perform a purchase in the same session when they click on the ad, many
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others will do so at a later time, having considered the worthiness of the transaction
and conducting some research. In such cases, it becomes nearly impossible to relate
the transaction to the initial ad click, making it very difficult to charge
commensurately to the true conversion rate. The current practice of charging per
click offers a middle ground between these two extremes, as paying per click lets the
advertiser ascertain that the ad was at least somewhat relevant to the user, who
expressed some interest by clicking on the ad. Due to this prevalence of charging
per click, prior studies on forecasting user response to ads mostly focused on
predicting the click-through rates based on estimated ad relevance as well as click

history. In contrast, studies conducted herein focus on the true conversion rate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The system may be better understood with reference to the following
drawings and description. The components in the figures are not necessarily to
scale, emphasis instead being placed upon illustrating the principles of the invention.
Moreover, in the figures, like- referenced numerals designate corresponding parts
throughout the different views.

[0012] FIG. 1 is a block diagram of an exemplary system that delivers sponsored
advertisements alongside organic advertisements to search result pages by a search
web server.

[0013] FIG. 2 is a block diagram of a server that interacts with the Web to gather
and store statistics related to conversions from advertisements delivered as in FIG. 1.
[0014] FIG. 3 is a block diagram of an exemplary system for classification of
landing pages and enabling advertisers to choose a type of landing page based on
correlated conversion rates therewith.

[0015] FIG. 4 is a flow chart of an exemplary method for feature extraction,
selection, valuation, and machine learning with an induction algorithm to produce a
landing page classifier.

[0016] FIG. 5 is a screenshot of an exemplary homepage.

[0017] FIG. 6 is a screenshot of an exemplary search transfer landing page.

[0018] FIG. 7 is a screenshot of an exemplary category browse landing page.
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[0019] FIGS. 8A and 8B are graphs displaying landing page type frequency and
relative average conversion rate, respectively, based on query frequency.

[0020] FIGS. 8C and 8D are graphs displaying landing page type frequency and
relative average conversion rate, respectively, based on query length.

[0021] FIGS. 8E and 8F are graphs displaying landing page type frequency and
relative average conversion rate, respectively, based on the 10 most frequently-used
query classes.

[0022] FIGS. 9A and 9B are graphs displaying landing page type frequency and
relative average conversion rates, respectively, based on query frequency.

[0023] FIG. 10 is a flow chart of an exemplary method for determining a type of
landing page to which to transfer web searchers that enter a particular query.

[0024] FIG. 11 is a flow chart of another exemplary method for determining a type

of landing page to which to transfer web searchers that enter a particular query.

DETAILED DESCRIPTION

[0025] By way of introduction, the disclosed embodiments relate to transferring
searchers or browsers to particular landing pages following an advertisement (“ad’)
click based on query or web page content and on characteristics of the landing
pages, and more particularly, correlation of landing page type (or taxonomy) with
conversion data provided by advertisers. Herein is discussed the study of context
transfer in terms of the transition from searching or browsing activity to different
possible contexts found on a landing page after clicking on an advertisement. A
careful choice of the type of context transfer may largely influence and explain
subsequent conversions.

[0026] The ultimate goal of advertising is conversion, that is, the transformation of
a consumer that has noticed the ad into a buyer of the product or service being
advertised. Here, “buyer” should be construed in a general sense: in a political
campaign, a “buy" is a vote for the candidate; for a car advertiser, a “buy” might be
a test-drive at the dealership; and for an on-line publication or service, a “buy"” might
be a free subscription, etc.

[0027] FIG. 1 is a block diagram of an exemplary system 100 that delivers

sponsored advertisements 104 alongside algorithmic (or organic) advertisements 108
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to search result pages 112 by a search web/ad server 120. The search web/ad server
120 will be variably referred to herein as a search engine 120, which may include an
ad server integrated therewith. The advertisements 104, 108 may be stored
(indexed) in an ad database 124 of the search engine 120, and delivered over a
network 130 such as the Internet, the World Wide Web (“Web”), a local area
network (LAN), a wide area network (WAN), or other network 130. Sponsored
advertisements will be the focus herein, although the embodiments disclosed may be
applied to the organic advertisements 108, or to advertisements displayed on the
search results page 112 reached by a web browser 134 of a user (or searcher). The
web browser 134 may be displayed on a monitor 138 of a computing or
communication device 142. The computing or communication device 142 may be a
computer, a personal digital assistant (“PDA”), a Blackberry by Research in Motion
(RIM), a mobile phone, a laptop, etc.

[0028] The search query submitted by the user in a search box 146 of the search
result page 112 embodies the user’s intent, and is the main trigger for selecting ads
to display from the ad database 124. Once the search result page 112 is presented, a
user becomes a “buyer” in two stages. The first stage is clickthrough and the second
stage is conversion.

[0029] FIG. 2 is a block diagram of a server 204 that interacts with the Web 130 to
gather and store statistics related to conversions from advertisements delivered as in
FIG. 1. The server 204 further includes a memory 208, a processor 212, and a
statistics tracker 216. A statistics database 220 may be included in or otherwise
coupled with the server 204 for storage of statistical information such as
clickthroughs and conversions. Herein, the phrase “coupled with” is defined to
mean directly connected to or indirectly connected through one or more intermediate
components. Such intermediate components may include both hardware and
software based components.

[0030] First, the user clicks on the advertisement (“ad”) 104 that is displayed in
response to a submitted query. As a result, the user, via the web browser 134, is
transferred to a landing page 232 for this query/ad combination, which is the first
page seen on the advertiser website. Usually, the advertisers pay the search engine
120 for every click on their ads—this is the cost-per-click or CPC model. The

observed frequency according to which a particular ad is clicked for a particular
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query is called the “clickthrough” rate (“CTR”), which may be calculated based on
the gathered statistics in the database 220.

[0031] At the conversion stage, the user, possibly after a certain amount of activity
on the advertiser's website, becomes a buyer of the product or service being
advertised. In FIG. 2, this is indicated at block 240 by a purchase made of car
insurance. The observed frequency according to which clickers on a particular ad
become buyers is called the conversion rate, which may be calculated based on
gathered conversions saved in the statistics database 220. In some situations, the
advertisers pay only for conversions. To emphasize that conversion can be a generic
action, not only a monetary purchase, observed frequencies of conversions are called
the cost-per-action (“CPA”’) model.

[0032] Understanding the conversion rate helps both search engines and
advertisers to best target advertising efforts. In the CPC model, conversion rate may
determine the advertisers' return on investment (“ROI”) and informs the search
engines 120 about the value of their product; in the CPA model, conversion rate may
determine directly how much money changes hands.

[0033] After reviewing several hundred ads and corresponding landing pages, a
vast majority of the observed context transfers could be classified into one of the
following three classes: (1) homepage (FIG. 5); (2) search transfer (FIG. 6); and (3)
category browse (FIG. 7), which will be discussed in more detail below. Having a
homepage as a landing page makes sense for smaller businesses that cannot afford or
do not need more sophisticated structures, and for large online stores, which usually
populate their homepage with daily promotions in addition to describing the variety
of their offerings. A search transfer page includes results of a search conducted on
the advertiser’s website with the very same query submitted to the search engine 120
by the user. A search transfer page as a landing page 232 is suitable when a query
can have multiple interpretations or is relevant to numerous offerings or the target
website does not have a corresponding category. A category browse page includes a
sub-catalog of products being offered on the advertiser’s website. This is usually
suitable for queries related to a meaningful group of products. The three classes of
landing pages 232 discussed above include about 88% of all advertisements in a

sample dataset.
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[0034] Furthermore, the above-listed classes are readily distinguishable, allowing a
high accuracy (80%) classifier (360 in FIGS. 3 and 4) to be built for them. Using
this classifier, a study of correlation between the different types of landing pages
232 and the conversion rates of the corresponding ads was conducted, when the
conversion rates were made available to the search engine 120 by advertisers. The
final results are based on over 30,000 unique landing pages 232, automatically
classified.

[0035] Also examined was the suitability of different classes of landing pages 232
for different classes of queries (e.g., queries of different lengths or on different
topics). Interestingly, in the dataset of the present study, there seems to be little
agreement among advertisers as to which landing page 232 to use for which query,
as for many query types observed was actual use of a wide variety of landing pages
232. However, in many cases the existing choice of landing pages 232 was found to
be sub-optimal.

[0036] FIG. 3 is a block diagram of an exemplary system 300 for classification of
landing pages 232 and enabling advertisers to choose a type of landing page 232
based on correlated conversion rates therewith. Some of the components of system
100 introduced above may exist within this exemplary system 300. The search
engine 120, accordingly, may further include a memory 308, a processor 312, an
indexer 316, a search results generator 320, and a communication interface 324.
The search engine 120 may also include, or be coupled with, a web pages database
328, which may include the landing pages 232, and a query logs database 332 to
store submitted queries. The search engine 120 may additionally include other
hardware or software to enable its functioning as described herein. The indexer 316
may be used to index landing pages 232 as well as the sponsored (104) and organic
(108) advertisements stored in the ads database 124. The advertisements may be
saved in the ads database 124 in relation to related web pages in the web pages
database 328. Likewise, the query logs 332 may store submitted queries in relation
to the web pages in web pages database 328 returned in response thereto.
Accordingly, the databases 124, 328, and 332 of FIG. 3 may be a single database or
all coupled together as indicated by the dashed lines.

[0037] The system 300 may include a plurality of advertisers 336 and publishers
340, wherein an advertiser 336 may also be a publisher 340, and a plurality of
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users 344 that communicate through the web browsers 134 over the network 130
with the search engine 120. A search engine homepage (not shown) may be
displayed in the web browser 134 of the communication device 142 of a user 344 to
allow the user 344 to submit one or more queries. The search results generator 320
may then retrieve and rank web pages from the database 328 most relevant to the
terms of the query. Together with the communication interface 324, the processor
312 delivers the ranked set of web pages to the search results page 112 as shown in
FIG. 1. The submitted query may then be saved to the query logs database 332.
[0038] As discussed with reference to FIG. 2, interaction of the users 344 with the
sponsored advertisements 104 delivered by the search engine 120 to the search
results page 112 may lead to recording clickthroughs and, in some cases,
conversions by the tracking server 204. Accordingly, the server 204 may be used to
track statistics such as clickthroughs and conversions in order to calculate metrics
such as CTR and conversion rates.

[0039] The server 204 may further include an extractor 350, a query classifier 354,
a landing page classifier 360, and a communication interface 364. The server 204
may further include, or be coupled with, a test web pages database 370 and the
statistics database 220, which may also be coupled together. Accordingly, in
addition to tracking click and conversion-related statistics, the server 204 may also
determine the type of landing page—homepage, search transfer, category browse, or
other—that each web page is that is stored in the test web pages database 370. The
extractor 350 may extract words or features from a landing page and feed those
words of features to the landing page classifier 360, which in turns determines the
class (or type) of the landing page 232. In the experiments conducted, a certain
number of web pages were manually classified to produce a baseline and develop an
induction algorithm, through machine learning, that could be used by the landing
page classifier 360. After properly trained, the landing page classifier 360 was also
able to properly classify other web pages without human intervention.

[0040] The conversion rates of certain types of landing pages 232 may be
correlated with queries submitted to reach those landing pages 232. The query
classifier 354, accordingly, may also be employed to retrieve queries from the query
logs database 332, classify the query with respect to a commercial taxonomy of over

6000 nodes. Note that the search engine 120 and the server 204 may be coupled
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(directly or through the network 130) to facilitate free flow of information between
them, including accessed landing pages 232 and queries submitted to reach those
landing pages 232. Further details of the functioning of the server 204 will be
discussed in greater detail below, beginning with the training of the landing page
classifier 360 in FIG. 4.

[0041] FIG. 4 is a flow chart 400 of an exemplary method for feature extraction,
selection, valuation, and machine learning with an induction algorithm to produce
the landing page classifier 360. The top half of FIG. 4 indicates the training portion
of the method. At block 404, several hundreds of landing pages 232 were manually
categorized as to type to create a training set. The training set of landing pages 232
was saved into a labeled landing pages database 408, which is saved in the test web
pages database 370. In a feasibility study performed, 200 unique sponsored search
landing pages were used. These landing pages belonged to advertisements that were
triggered by using 200 unique queries to a commercial web search engine (120).
These queries were sampled out of the 800 labeled queries used for the 2005 KDD
Cup. Stratified sampling was used, dividing the set of KDD Cup queries into deciles
according to query frequency computed from query logs, and sampling 20 queries
uniformly from each decile.

[0042] Each landing page was then inspected in isolation, noting its structure,
appearance and functionality. At the end of this process, several distinct context
transfer techniques were identified that advertisers use, lending to a clear definition
for the taxonomy of landing pages.

[0043] Several distinct, non-overlapping classes were identified for the landing
pages 232, cach class representing a different context transfer technique that
transitions the user 344 from the search engine result page 112 to the advertiser’s
landing page 232. It is interesting to note how much or how little context the
advertiser 336 preserves by using each class of landing pages 232. The different
classes will be discussed with reference to FIGS. 5-7.

[0044] With further reference to FIG. 4, text from the labeled landing pages are
tokenized and words are extracted and counted, at block 412. The tokenization may,
at least in part, be carried out by a web crawler to extract hypertext markup language
(HTML) content and a page rendering program to extract text from the HTML

content of each landing page 232 to be classified. The extracted features are saved
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in database 416. At block 420, some or all of the words are sclected as features.
The selected features are saved in database 424. At block 428, the selected features
are assigned values using a term frequency-inverse document frequency (“tf-idf”)
scheme, which creates feature vectors. A tf-idf weight is a weight often used in
information retrieval and text mining. This weight is a statistical measure used to
evaluate how important a word is to a document in a collection or corpus. The
importance increases proportionally to the number of times a word appears in the
document but is offset by the frequency of the word in the corpus. Variations of the
tf-idf weighting scheme are often used by search engines 120 as a central tool in
scoring and ranking a document’s relevance given a user query.

[0045] To illustrate tf-idf weighting, consider a set of English text documents in
relation to which one desires to determine the document that is most relevant to the
query "the brown cow." A simple way to start out is by eliminating documents that
do not contain all three words "the," "brown," and "cow," but this still leaves many
documents. To further distinguish them, one could count the number of times each
term occurs in each document and sum them all together; the number of times a term
occurs in a document is called its term frequency (“tf”’). However, because the term
"the" is so common, this will tend to incorrectly emphasize documents which
happen to use the word "the" more, without giving enough weight to the more
meaningful terms "brown" and "cow." Hence an inverse document frequency
(“idf”) factor is incorporated which diminishes the weight of terms that occur very
frequently in the collection and increases the weight of terms that occur rarely.
[0046] The labeled feature vectors, which include a vector together with a class
label, are stored in database 432. These are then fed, at block 436, into a machine
learning (or induction) algorithm based on support vector machines (“SVM”), which
learns (induces) the landing page classifier 360 of the server 204. On the bottom
half of FIG. 4 displays the using phase of the method, in which the server 204
automates classification of unlabeled landing pages 232. The unlabeled landing
pages 232 may come from the search engine 204 as options for when a user 344
clicks on an advertisement. At block 440, a new landing page 232 is tokenized into
words, and these words define features to be valued as performed at block 428 in the
training phase of the method (not duplicated below). In some embodiments, the

selected features are simply received from block 424 of the training phase.
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[0047] The feature vectors that result from the valuation of block 440 are fed into
the landing page classifier 304 learned in the training phase of the method. The
result of classification of the classifier 360 are classified landing pages 232, stored in
database 444, which may be another database of the server 204 or a sub-database of
the test web pages database 370.

[0048] FIG. 5 is a screenshot of an exemplary homepage 500, the top-level page of
an advertiser’s website. Many advertisers choose to simply display their home page
500 as a landing page 232 for their ads, often regardless of the query that triggered
the ad. This approach is commonly used by either smaller, less experienced
advertisers or well-known brand-name advertisers that display their homepage 500
when bidding on brand keywords. Unless the user searched for the advertiser's brand
name, using the homepage 500 as a landing page 232 does not make for a strong
context transfer. To illustrate this point, consider a search for the word “Toyota.” If
Toyota is the advertiser 336, directing the searcher to Toyota's homepage will likely
satisfy the user's information need. On the other hand, any other advertiser 336 that
does not have a website dedicated to Toyota cars would lose some of the context by
showing a generic homepage, which does not immediately satisfy the search query
(even though the relevant content may be found on the advertiser's website by
following hyperlinks).

[0049] FIG. 6 is a screenshot of an exemplary search transfer landing page 600.
Landing pages 232 of this type result from dynamically-generated search results on
the advertiser's website. This is a situation where the advertiser 336 uses the
original web search query as a search query within its site, and displays the results as
the ad's landing page 232. For example, given a query “California Zinfandel," an
online wine store would return a landing page 232 similar to FIG. 6, dynamically
displaying search results for the word “Zinfandel." In landing pages of this type,
context transfer is very strong only if the query used to generate the search results
corresponds to products, services or information that the website actually offers.
However, many advertisers 336 that use this technique do not design their
campaigns carefully enough to ensure that all phrases they bid on yield meaningful
search results, in which case the context is completely lost.

[0050] FIG. 7 is a screenshot of an exemplary category browse landing page 700.
A category browse web page 700 is a page that is not at the top level of the website
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(homepage 500) but could be navigated to from other pages on the website. A
category browse landing page 700 leads the user 344 to a sub-section of the website
that is generally related to the query. To continue from the previous example of an
online wine store showing an ad for the query “California Zinfandel,” here, a
category browse landing page 700 might describe the Zinfandel section of the
website as shown in FIG. 7. This is a technique that advertisers 336 can use both if
the bid phrase refers to a general class of products or services, or a specific one. If
the user 344 is looking for a general class of products, choosing a category browse
landing page 700 would bring them one step closer to the product they are searching
for. If the user 344 is looking for a specific product, while the advertiser only
carries different but related products, showing a category page 700 allows the
advertiser to present such related offerings. (A small number of pages in the dataset
described a single specific product. For convenience, these single product pages
were included in the category browse class.)

[0051] Additionally, some landing pages 232 did not fall comfortably in a
homepage 500, a search transfer page 600, or a category browse page 700. These
are standalone pages that appear to be disconnected from the rest of the website, and
will be referred to under a class labeled “other.” These pages generally do not have
many outgoing links and there is no way to reach them from the homepage.
Examples of this class are standalone forms, where the sole purpose of the page is to
gather information from the user 344. Another example includes promotion pages,
which supply promotional information about a product or service. These pages are
similar to print ads in a newspaper, and often include phrases such as “try it now,"

“limited time," and “special offer.”

Class Documents Observed
Category Browse 37.5%
Search Transfer 26%
Homepage 25%
Other 11.5%

Table 1: Pilot Study Class Distribution (200 web pages)
[0052] Each landing page was labeled from a pilot study according to the classes
described above. The distribution of labels is shown in Table 1. Since the queries in

the study were sampled out of the manually-classified set for the KDD Cup, the data
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could be analyzed with respect to the provided classes. Each query was tagged by a
human judge with up to five out of 67 possible categories (see
sigkdd.org/kdd2005/kddcup.html for information about the categories and labeling
procedure). An aggregate of the labels assigned by three human judges were used.
Table 2 presents the breakdown of landing page types for the five most frequent

query classes.

Class Homepage Search Category | Other
Transfer Browse
Info: Companies & Industries 45 52 69 17
Shop: Stores & Products 32 48 76 11
Shop: Buying Guides & 27 35 61 6
Researching
Info: Local & Regional 36 21 42 25
Online Community: Homepage 29 25 38 14

Table 2: Distribution of landing page types for sample query classes.
[0053] It is interesting to note that the breakdown of landing page types for
Shopping: Buying Guides & Researching and Shopping: Stores & Products follows
a similar trend. It is believed, however, that advertisers 336 can do better than that
by careful selection of landing page types for different queries. If an advertiser 336
knows that the user 344 is researching a product, an appropriate strategy might be to
use the home page 500 in order to promote brand awareness. On the other hand,
when the shopping intent is clearly focused on specific products and stores, one
would assume that a more focused category browse (700) or even search transfer
(600) page would be more appropriate. Another query class worth mentioning is
“Online Community, Homepage." In this class, 38% of pages fall under the
category browse 700 type while 29% are labeled homepage 500. One would have
expected homepage 500 to be the dominant class here as it reflects the intent of the
query.
[0054] A natural taxonomy of landing pages has been observed on a small set of
editorially labeled data. However, in order to make meaningful claims about the
impact of these findings, a larger set of landing pages 232 is required in order to

label them according to the taxonomy. Unfortunately, hand labeling data is
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expensive and time consuming; accordingly, a landing page classifier 360 was
trained as discussed above. The goal of this classifier 360 is to determine the type of
landing page based on automatic analysis of its HTML content, without any human
intervention. Given a sufficiently accurate classifier 360, a large corpus of landing
pages may be labeled and analyzed in regards to different properties of the corpus
with respect to other known metadata such as the advertisements' conversion rate.
[0055] To train a classification model, the training set of labeled landing pages 408
was employed (FIG. 4). For each landing page 232 in the training set, the classifier
360 assigns one of four labels: homepage, category browse, search transfer, or other.
The other label refers to the miscellaneous landing page types that were not as
prevalent in the data. By focusing on most frequent types of landing pages 232, the
accuracy of predictions is increased for the most frequent classes, which account for
more than 88% of the data.

[0056] The full HTML content of each landing page 232 in the dataset was
extracted. Lynx, a text-based web browser was then used to extract all visible
textual content from the page. The first set of features that were considered consists
of empirically-observed characteristics that can be used to distinguish among the
different landing-page classes. For instance, search transfer pages 600 often include
words such as “search results,” “found,” and “matches,” or a search box that is
populated with the triggering bid phrase. For category browse landing pages 700,
frequently observed were a list of links separated by a character such as >,
indicating the categorical hierarchy of products on the website. An example of
such pattern is All Categories > Clothing and Accessories > Shoes on a landing page
700 of an advertiser bidding on the phrase "buy shoes." A homepage 500 can be
identified by analyzing the landing page URL. More specifically, the overlap
between the HTML of the landing page and that of the page retrieved using the base
URL was computed. Character-istics of the “other" class include the ratio of form
elements to text, few outgoing links, and phrases such as “special offer.”

[0057] The second set of features that were used was generated with a bag-of-
words approach. Expected are different classes of landing pages 232 to employ a
different vocabulary. Using the frequency of keywords relative to the page size, this

vocabulary was captured without imposing observational bias.
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[0058]

classifier could be built using a Weka toolkit. A supervised attribute selection

Once finished with gathering all of the features as described above, the

technique was first applied to reduce the feature space, which not only helped
prevent over fitting but also reduced the feature extraction time for landing pages

5  classified in future experiments. A Support Vector Machine (SVM) model was
trained using Weka's sequential minimal optimization (SMO) implementation. With
10-fold cross validation on the training data, the classifier 360 accurately predicted
the class label for 83% of the examples.
[0059]

10  training data, an additional test was performed to ensure that the model was not over

Since some of the features were designed based on observation of the

fitting. One hundred documents were sampled from the Yahoo! toolbar logs and
labeled them manually. The classifier 360 was run over this test data and it correctly

predicted the class label for 80% of the examples.

Class Precision Recall F-measure
Homepage 0.917 0.786 0.846
Search Transfer 0.862 0.926 0.893
Category Browse 0.645 0.87 0.741
Other 0.5 0.25 0.333
Table 3: Classifier Accuracy by Class
Class/Label Homepage Search Category Other
Transfer Browse
Homepage 33 2 6 1
Search Transfer 0 25 2 0
Category Browse 0 2 20 1
Other 3 0 3 2
15 Table 4: Classifier Confusion Matrix
[0060] A breakdown of the classification accuracy by class can be seen in Table 3
and the confusion matrix is displayed in Table 4. The confusion matrix of Table 4
refers to Precision and Recall. Precision can be seen as a measure of exactness or
fidelity, whereas recall is a measure of completeness. In a statistical classification
20  task such as presented herein, the precision for a class is the number of true positives

(e.g., the number of items correctly labeled as belonging to the class) divided by the
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total number of elements labeled as belonging to the class (e.g., the sum of true
positives and false positives, which are items incorrectly labeled as belonging to the
class). Recall in this context is defined as the number of true positives divided by
the total number of elements that actually belong to the class (e.g., the sum of true
positives and false negatives, which are items which were not labeled as belonging
to that class but should have been).

[0061] In a classification task, a Precision score of 1.0 for a class C means that
every item labeled as belonging to class C does indeed belong to class C (but says
nothing about the number of items from class C that were not labeled correctly)
whereas a Recall of 1.0 means that every item from class C was labeled as belonging
to class C (but says nothing about how many other items were incorrectly also
labeled as belonging to class C).

[0062] Usually, Precision and Recall scores are not discussed in isolation. Instead,
either values for one measure are compared for a fixed level at the other measure
(e.g., precision at a recall level of 0.75) or both are combined into a single measure,
such as the F-measure, which is the weighted harmonic mean of precision and recall.
The F-measure can be expressed as F = 2*(Precision*Recall)/(Precision + Recall).
[0063] Using the classifier 360, a previously unseen set of landing pages obtained
by crawling the Yahoo! toolbar logs (from the query logs database 332) were also
labeled. The set contains 20,960 landing pages that were collected by observing
user clicks on sponsored search results 104. This data was collected between
January 18 to July 20, 2008. The class distribution obtained by using the landing

page classifier 360 on the toolbar data can be seen in Table 5.

Class Documents Classified
Category Browse 36.05%
Search Transfer 22.34%
Homepage 34.36%
Other 7.25%

Table 5: Class Distribution on over 20,000 Landing Pages
[0064] Comparing the class distribution of the toolbar data and pilot study data,
note that category browse is the most dominant class in both cases, present in
roughly the same percentage of documents. The homepage class, on the other hand,

1s much more prevalent in the toolbar data than the pilot study data. Since the
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classifier 360 achieves over 90% precision on the homepage class, it is believed that
the larger percentage of homepages 500 in the toolbar data is due to the way in
which the data was collected. Each landing page 232 in the toolbar dataset was
displayed in response to an advertisement click.

[0065] Conversion is at the core of the value added by the search engine 120 for all
the participants in the search advertising process. The ultimate goal for the
advertisers 336 is return on their investment in sponsored search advertising, which
depends directly on the conversion rate of the users 344 brought by the ads placed in
the sponsored search systems. For the user 344, a conversion is an indication that
the user 344 has satisfied the intent of the query. Satisfied advertisers 336 and users
344 would make the business model of the search engine 120 more viable by
increased bids and more opportunity to earn revenue.

[0066] A conversion may be defined as a visit where the user 344 performs the
desired action, which can take many different forms ranging from further browsing,
user registration, to product sales. For a given landing page URL of a given ad
campaign, conversion rate is the percentage of visitors that took the desired action,
¢.g., the ratio between the number of conversions and number of clicks associated
with the landing page 232.

[0067] An opt-in conversion dataset used for the study includes conversion
information for one month in 2008 provided by participating advertisers 336. The
data is collected by adding http redirects to the links in the advertiser's site that
represent conversion events (e.g., a 'Buy’ button). To do the analysis the conversion
events were aggregated into data entries, each with the following fields: (1) landing
page URL; (2) bid phrase: the query that led to a visit to the URL; (3) number of
clicks: the number of visits to this URL; and (4) number of conversions at this URL.
[0068] The dataset was augmented with the following information for each entry
(note that the number of entries in the dataset was gradually reduced in the process).

(1) Landing page type. The landing page was crawled if available through the

UNIX command, wget. The Lynx program was then used to convert the HTML
content into textual format, and then the automatic landing page type classifier 360
was applied on the resulting text documents. An entry was removed if the URL was
no longer available at the time of the crawling or if the crawled page did not contain

textual content. (2) Query frequency. The frequency of the query associated with




WO 2010/074847 19 PCT/US2009/064986

10

15

20

25

the landing page URL was extracted in Yahoo! Web search log 3. (3) Query class.
Optionally included was the class label of the query predicted by an automatic query
classifier with respect to a commercial taxonomy of over 6000 nodes whenever it
was available.

[0069] The final dataset consists of over 31,000 unique queries and landing page
URLs. It also covers a broad range of queries. If the top-level class labels are
tallied in the query taxonomy predicted for each query, the queries in the dataset
cover a broad range of topics.

[0070] The study conducted sought to find any correlation between the type of
landing page used and the corresponding conversion rate. To this end, the average
conversion rate for a group of URLs (U) is defined. To compute the average of the

conversion rates (cr) associated with all URLs u € U, one possibility is to define it as

2 orl)
l

number of clicks received by that URL (click(u)). The conversion rates of URLs

, treating the conversion rate for each URL equally, regardless of the

with more clicks, however, are more reliable estimates than the conversion rates of

URLSs with only one click. Given the differences in confidence in the conversion

rates computed from URLs with different number of clicks, for the weighted average

of the conversion rates, the average conversion rate of U is taken as

Z%U cr(u)*log(click(u)) .
S loglclick(w) M

and rather than reporting the raw numbers, the relative average conversion rate for

avg. cr (U) =

each given group is reported as

avg.cr(U)—avg.cr(D)

rel. avg. cr (U) = g (D)

2
where D denotes the entire dataset.
[0071] Note that the above measure effectively ignores the conversion rates of
URLSs that received only on click. While it is possible to define a modified weight
function to avoid this, it is reasonable to exclude URLSs with too few clicks and used

this measure as written.
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[0072] Table 6 summarizes the overall break-down of different types of landing
pages in the dataset as well as the relative average conversion rates associated with

cach landing page type on the opt-in dataset.

Class C Distribution Rel.avg.cr (C)
Category Browse 44.8% -0.15
Search Transfer 33.7% -0.55
Homepage 13.7% 1.00
Other 7.8% 1.04
Table 6

[0073] As seen, category browse and search transfer classes are the dominant
choices, although the average conversion rates for them are lower than the average
of the entire dataset. This does not necessarily mean that advertisers do not know
what is best for them. Depending on the advertisers' (varying) definition of
conversions, it is possible that certain landing page types are easier to achieve
conversions. For instance, an advertiser 336 using a landing page 232 of the “other”
class may consider a membership registration as a conversion, while an advertiser
336 using a landing page 232 of the “search transfer" class may expect a product
sale as a conversion. Clearly it is more difficult to achieve a conversion for the latter
case. That said, this does not guarantee higher satisfaction from the first advertiser.
An advertiser 336 might be content with a lower sales conversion rate than a
registration conversion rate if there is higher profit associated with the former.
[0074] With that caveat in mind, it is still interesting to explore whether different
types of landing pages 232 are more appropriate for different types of queries using
the conversion rates reported by the advertisers 336.

[0075] FIGS. 8A and 8B are graphs displaying landing page type frequency and
relative average conversion rate, respectively, based on query frequency. These
present the usage and conversion information for queries with different search log
frequencies. FIGS. 8C and 8D are graphs displaying landing page type frequency
and relative average conversion rate, respectively, based on query length. FIGS. 8E
and 8F are graphs displaying landing page type frequency and relative average
conversion rate, respectively, based on the 10 most frequently-used query classes.
[0076] No matter how the queries are grouped, one consistent trend is that the

“other” class is the least frequently used landing page type, with the highest or the
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second highest average conversion rate. In other words, advertisers 336 do not tend
to resort to using this type of landing page 232, but when they do, they are relatively
contented with the results (compared to the other three landing page types). As
discussed earlier, as the “other” class includes registration pages and the like, the
conversions can be less comparable. The following analysis will focus on the three
more dominant classes.

[0077] Similar trends are observed as seen on the entire dataset: category browse
and search transfer classes are used more often, but typically achieve lower
conversion rates. And, the relative orders in terms of both usage and conversion are
mostly consistent regardless of the topics (or classes) of the queries (FIGS. 8E and
8F). Still, closer examination reveals a number of interesting details.

[0078] First, note that homepage 500 is the dominating class used for the most
frequent queries, and its usage gradually drops down as we move towards less
frequent queries (FIG. 8A). Intuitively, the most frequent queries are more likely to
be navigational queries or informational queries on popular brand names. Indeed,
the 100 most frequent queries in this opt-in dataset were examined, in which 43 of
them were found to be brand names without any specific model indicators (e.g.,
Nokia). In contrast, the less frequent queries, when they did include a brand name,
tended to also include specific model information (e.g., 2009 Chevrolet Malibu).
Not surprisingly, homepage class was used more often on frequent queries.
Similarly, the usage of the category browse and search transfer classes gradually
increase when observing less frequent queries, with the usage of category browse
tipping off slightly towards the least frequent queries (reducing the gap with search
transfer in the “usage market share"), indicating that as the queries become rarer, it
becomes more difficult to pair them up with one of the pre-existing pages on the site
(e.g., a category browse page 700) and is more convenient to resort to a search
transfer page 600.

[0079] There is an interesting steady increase in the average conversion rate for the
homepage class as the queries become rarer (FIG. 8B). One possible explanation is
if an appropriate homepage 500 can be advertised for a rare query, either the
advertiser is easier to please (e.g., happy with getting a bit of branding) or the user is
casier to impress. The conversion rates of the other two classes remain more or less

constant for the last five deciles of query frequency.
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[0080] Another handle on query specificity is the length of the query. Longer
queries are more likely to be more specific (e.g., “100 polyester tablecloth" as
opposed to “tablecloth"), although query length is not always a precise predictor of
specificity (e.g., “asd2625kew4" vs. “christmas dinner recipe"). Note that the
queries in the dataset do not cover a broad range of lengths, owing to the short
average query length used in Web search today. Still, the difference between the
usages of the category browse and search transfer classes are the widest for one-
word queries, where the users 344 are more likely to be looking for information at
the category level (FIG. 8C). Note that a similar increase in average conversion rate
can be observed for the homepage class as the queries get longer and thus more
likely to be specific (FIG. 8D). Among the three dominant classes, search transfer
landing pages 600 consistently yield the lowest average conversion rates, regardless
of to which subset of queries they were compared. This may be because search
transfer pages 600 are inherently ineffective at achieving conversions. Or, it may be
because advertisers 336 use category browse pages 700 when they have appropriate
pre-existing pages that address the query, and resort to search transfer pages 600
when the query is too rare and it is more difficult to achieve conversion on these
queries. (Recall that an increased usage of search transfer pages on rare queries was
observed.) If the first hypothesis is true, then when a query has two different types
of landing pages 232 associated with it, the search transfer one should be more likely
to lose to the other type when comparing their conversion rates. To address this
question, the following experiments were conducted.

[0081] Different ad campaigns that target the exact same queries were first studied.
If advertisers 336 used different landing page types for the same query, which
type(s) tended to have higher conversion rates? Results are summarized in Table
7(a) and (b). It turned out that most queries were associated with only one landing
page in this dataset, and conversions for multiple landing pages were reported for
only about 600 queries. In order to obtain more reliable statistics, the comparison to
different landing page types used for related queries was relaxed, wherein two
queries were considered related if they had at least one word in common and they
shared the same query class (top one prediction from the query classifier). Results

from the relaxed comparison study are shown Table 7(c) and (d).
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C. Browse S. Transfer Homepage Other
C. Browse - 112:176 72:50 33:31
S. Transfer 176:112 - 46:52 21:17
Homepage 50:72 52:46 - 41:31
Other 31:33 17:21 31:41 -
(b) Conversion Rate Comparison (exact same query):
C. Browse S. Transfer Homepage Other
C. Browse - 17:57 37:13 14:11
S. Transfer 57:17 - 18:6 9:6
Homepage 13:37 6:18 - 13:13
Other 11:14 6:9 13:13 -
(¢) Click Comparison (related queries):
C. Browse S. Transfer Homepage Other
C. Browse - 1514:2332 733:1046 422:752
S. Transfer 2332:1514 - 745:732 379:523
Homepage 1046:733 732:745 - 338:460
Other 752:422 523:379 460:338 -
(d) Conversion Rate Comparison (related queries):
C. Browse S. Transfer Homepage Other
C. Browse - 263:824 450:350 259:278
S. Transfer 824:263 - 393:123 208:88
Homepage 350:450 123:393 - 179:228
Other 278:259 88:208 228:179 -
5 Table 7
[0082] In both exact-match and relaxed-match studies, numbers reported in the i-th

row and j-th column of each table encode two numbers (w;; : /;;), where w;; denotes
the number of times class i (¢;) out-numbers (out-performs) class j (c;), and /;;
denotes the number of times ¢; out-numbered (out-performed) by ¢;. Note that (w;; :
10 /;;) is shown in bold face when w;; > /;;. A class whose corresponding row contains
many bold-faced entries tends to win in terms of either getting the highest number of

clicks or the highest conversion rate. For instance, when landing pages from the
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category browse and search transfer classes were used for related queries, 2332 of
the times the search transfer page 600 achieved more clicks, and 824 of the times the
search transfer page achieved higher conversion rates. The numbers in Table 7
consistently reveal the search transfer class to be much more likely to have a higher
conversion rate when compared against a page from another class used for either the
same or related queries. This suggests that the first hypothesis presented earlier is
unlikely to be true: on fair comparisons search transfer landing pages 600 are quite
effective at achieving conversions.

[0083] Presumably, when an advertiser 336 uses a homepage 500 as a landing
page 232, they are hoping to entice users 344 to further explore the site via
browsing. Compared to the other two dominant classes, the homepage class is more
likely to be less targeted at the query. Will the users 344 be interested enough to
continue browsing as expected, or will they lose interest and leave the site
immediately upon viewing the landing page 232? (Another alternative is that the
user 344 is forced into further browsing when the landing page 232 does not directly
address their query.) The afore-mentioned Yahoo! Toolbar data was used to answer
this question. For each landing page 232, the number of additional intra-site clicks
in the same session can be extracted from the toolbar logs. If a click-based
conversion is defined as a visit where additional clicks on the same site exceed a
threshold (three, in the present case), an average conversion rate may then be
computed.

[0084] FIGS. 9A and 9B are graphs displaying landing page type frequency and
relative average conversion rates, respectively, based on query frequency. As shown
in FIG. 9B, overall the highest average conversion rate is observed for the homepage
class. In fact, as the landing page 232 gets more specific (Homepage > Category
browse > Search transfer), additional clicks are less likely to occur. Clearly, one
possible explanation is that upon landing on a page already very specific to the
query, a user 344 does not need as many clicks to arrive at a page that satisfies the
user 344. Still, the findings of the study do show that even on rare queries, a more
general-purpose landing page 232 (e.g., a homepage 500) does not defer users from
further browsing: once users 344 click on the ads and arrive at the landing page 232,

they do conduct further browsing if needed.
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[0085] Note also that while differing in details, the general trend of how the
relative order of the three dominant landing page types (in terms of both usage (FIG.
9A) and conversion (FIG. 9B)) changes across different query frequency remains
consistent with findings on the opt-in dataset (FIGS. 8A and 8B). This demonstrates
that findings are not limited to one particular sample of advertisers represented by
the opt-in dataset.

[0086] Herein was presented a study of context transfer in sponsored search
advertising. By analyzing several hundred examples, the majority of landing pages
were found to fall into three distinct classes: homepage 500, search transfer 600, and
category browse 700. A landing page classifier 360 was formed through machine
learning that is capable of automatically mapping landing pages 232 onto these
classes. Using the classifier 360, a study of correlation between the different types
of landing pages and the conversion rates of the corresponding ads was conducted.
The suitability of different classes of landing pages 232 for different classes of
queries was examined by partitioning data extracted from landing pages 232
according to query frequency, length, and topic. The correlation of landing page
types in each data partition with ad conversion rates was then possible.

[0087] FIG. 10 is a flow chart of an exemplary method for determining a type of
landing page to which to transfer web searchers that enter a particular query. At
block 1010, the method classifies a landing page as one of a plurality of landing
page classes with a trained classifier of a computer based on textual content of the
landing page. At block 1020, the computer determines characteristics of one or
more query to be associated with the landing page. At block 1030, the computer is
used to choose whether to retain or to change classification of the landing page to be
associated with the one or more query based on relative average conversion rates of
advertisements on a plurality of manually-classified landing pages when associated
with the characteristics of the one or more query.

[0088] FIG. 11 is a flow chart of another exemplary method for determining a type
of landing page to which to transfer web searchers that enter a particular query. At
block 1110, the method classifies each of a plurality of landing pages into one of a
plurality of classes with a classifier of a computer based on textual content of each
of the plurality of landing pages. At block 1120, with the computer characteristics

are gathered on one or more query associated with each landing page. At block
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1130, by the computer the landing pages are partitioned according to a plurality of
query characteristics. At block 1140, by the computer the conversion rates of
advertisements are determined on at least some of the plurality of landing pages. At
block 1150, with the computer, the plurality of classes of landing pages within each
landing page partition are correlated with corresponding conversion rates. At block
1160, a landing page of a particular class is chosen to associate with an identified
query within a search engine based on the corresponding conversion rate of that
landing page class as associated with the characteristics of the identified query.
[0089] In the foregoing description, numerous specific details of programming,
software modules, user selections, network transactions, database queries, database
structures, etc., are provided for a thorough understanding of various embodiments
of the systems and methods disclosed herein. However, the disclosed system and
methods can be practiced with other methods, components, materials, etc., or can be
practiced without one or more of the specific details. In some cases, well-known
structures, materials, or operations are not shown or described in detail.
Furthermore, the described features, structures, or characteristics may be combined
in any suitable manner in one or more embodiments. The components of the
embodiments as generally described and illustrated in the Figures herein could be
arranged and designed in a wide variety of different configurations.

[0090] The order of the steps or actions of the methods described in connection
with the disclosed embodiments may be changed as would be apparent to those
skilled in the art. Thus, any order appearing in the Figures, such as in flow charts, or
in the Detailed Description is for illustrative purposes only and is not meant to imply
a required order.

[0091] Several aspects of the embodiments described are illustrated as software
modules or components. As used herein, a software module or component may
include any type of computer instruction or computer executable code located within
a memory device and/or transmitted as electronic signals over a system bus or wired
or wireless network. A software module may, for instance, include one or more
physical or logical blocks of computer instructions, which may be organized as a
routine, program, object, component, data structure, etc. that performs one or more

tasks or implements particular abstract data types.
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[0092] In certain embodiments, a particular software module may include
disparate instructions stored in different locations of a memory device, which
together implement the described functionality of the module. Indeed, a module
may include a single instruction or many instructions, and it may be distributed over
several different code segments, among different programs, and across several
memory devices. Some embodiments may be practiced in a distributed computing
environment where tasks are performed by a remote processing device linked
through a communications network. In a distributed computing environment,
software modules may be located in local and/or remote memory storage devices.
[0093] Various modifications, changes, and variations apparent to those of skill in
the art may be made in the arrangement, operation, and details of the methods and
systems disclosed. The embodiments may include various steps, which may be
embodied in machine-executable instructions to be executed by a general-purpose or
special-purpose computer (or other electronic device). Alternatively, the steps may
be performed by hardware components that contain specific logic for performing the
steps, or by any combination of hardware, software, and/or firmware. Embodiments
may also be provided as a computer program product including a machine-readable
medium having stored thereon instructions that may be used to program a computer
(or other electronic device) to perform processes described herein. The machine-
readable medium may include, but is not limited to, floppy diskettes, optical disks,
CD-ROMs, DVD-ROMs, ROMs, RAMs, EPROMs, EEPROMs, magnetic or optical
cards, propagation media or other type of media/machine-readable medium suitable
for storing electronic instructions. For example, instructions for performing
described processes may be transferred from a remote computer (e.g., a server) to a
requesting computer (e.g., a client) by way of data signals embodied in a carrier
wave or other propagation medium via a communication link (e.g., network

connection).



WO 2010/074847 28 PCT/US2009/064986

10

15

20

25

30

Claims:

1. A computer-implemented method for determining a type of landing page to
which to transfer web searchers that enter a particular query, the method comprising;:

classifying a landing page as one of a plurality of landing page classes with a
trained classifier of a computer based on content of the landing page;

determining, by the computer, characteristics of one or more query to be
associated with the landing page; and

choosing, with the computer, whether to retain or to change classification of
the landing page to be associated with the one or more query based on relative
average conversion rates of advertisements on a plurality of previously-classified

landing pages when associated with the characteristics of the one or more query.

2. The method of claim 1, wherein the classes are selected from the group
consisting of homepage, search transfer, category browse, miscellancous, or another

category.

3 The method of claim 1, wherein the query characteristics comprise one or
more of query frequency, query length, and query topic, wherein the query topic
comprises a query class predicted by an automatic query classifier with respect to a

commercial taxonomy.

4. The method of claim 1, wherein the classification by the classifier is based
on feature extraction comprising:

observing particular characteristics on each landing page to distinguish
among the plurality of landing page classes; and

detecting particular words within the text of each landing page to be

correlated with the plurality of landing page classes.

5. The method of claim 1, wherein the classifier comprises a web crawler to
extract hypertext markup language (HTML) content and a page rendering program
to extract text from the HTML content of each landing page to be classified.
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6. The method of claim 5, further comprising:
applying a supervised attribute selection technique to the classifier to reduce
a feature space; and

training a machine model of the classifier using a learning algorithm.

7. A computer-implemented method for determining a type of landing page to
which to transfer web searchers that enter a particular query, the method comprising;:
classifying each of a plurality of landing pages into one of a plurality of
classes with a classifier of a computer based on content of each of the plurality of
10 landing pages;
gathering, with the computer, characteristics on one or more query associated
with each landing page;
partitioning, by the computer, the landing pages according to a plurality of
query characteristics;
15 determining, by the computer, conversion rates of advertisements on at least
some of the plurality of landing pages;
correlating, with the computer, the plurality of classes of landing pages
within each landing page partition with corresponding conversion rates; and
choosing a landing page of a particular class to associate with an identified
20 query within a search engine based on the corresponding conversion rate of that

landing page class as associated with the characteristics of the identified query.

8. The method of claim 7, wherein the classes are selected from the group
consisting of homepage, search transfer, category browse, and miscellaneous,
25  wherein miscellaneous includes landing pages not falling into a classification of

homepage, search transfer, or category browse.

9. The method of claim 7, wherein the plurality of query characteristics
comprise one or more of query frequency, query length, and query topic.

30
10.  The method of claim 9, wherein the query topic comprises a query class

predicted by an automatic query classifier with respect to a commercial taxonomy.
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11.  The method of claim 7, wherein the classifier comprises a web crawler to
extract hypertext markup language (HTML) content and a page rendering program
to extract text from the HTML content of each landing page to be classified.

12. The method of claim 11, wherein the classification by the classifier is based
on feature extraction comprising:

observing particular characteristics on the landing pages to distinguish
among the plurality of landing page classes; and

detecting particular words within the text of each landing page to be

correlated with the plurality of landing page classes.

13. The method of claim 11, further comprising:
applying a supervised attribute selection technique to the classifier to reduce
a feature space; and

training a machine model of the classifier using a learning algorithm.

14.  The method of claim 13, wherein the machine model comprises a support
vector machine model and wherein the learning algorithm comprises a sequential

minimal optimization (SMO) algorithm of the support vector machine model.

15. A server for determining a type of landing page to which to transfer web
searcher that enter a particular query, the server comprising:

a landing page classifier to classify a landing page as one of a plurality of
landing page classes with a trained classifier of a computer based on content of the
landing page;

a query classifier coupled with the landing page classifier to determine
characteristics of one or more query to be associated with the landing page; and

a processor coupled with the landing page and query classifiers to choose
whether to retain or to change classification of the landing page to be associated
with the one or more query based on relative average conversion rates of
advertisements on a plurality of previously-classified landing pages when associated

with the characteristics of the one or more query.
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16.  The server of claim 15, wherein the classes are selected from the group
consisting of homepage, search transfer, category browse, miscellaneous, or another
category, and wherein the query characteristics comprise one or more of query
frequency, query length, and query topic, wherein the query topic comprises a query
class predicted by an automatic query classifier with respect to a commercial

taxonomy.

17.  The server of claim 15, wherein the processor observes particular
characteristics on each landing page to distinguish among the plurality of landing
page classes, the server further comprising;:

an extractor to extract particular words within the text of each landing page

to be correlated as features with the plurality of landing page classes.

18.  The server of claim 15, wherein the classifier comprises a web crawler to
extract hypertext markup language (HTML) content and a page rendering program
to extract text from the HTML content of each landing page to be classified, wherein
the processor:

applies a supervised attribute selection technique to the classifier to reduce a
feature space; and

trains a machine model of the classifier using a learning algorithm, wherein
the machine model comprises a support vector machine model and wherein the
learning algorithm comprises a sequential minimal optimization (SMO) algorithm of

the support vector machine model.

19. A computer-implemented system for determining a type of landing page to
which to transfer web searchers that enter a particular query, the system comprising:

a landing page classifier to classify each of a plurality of landing pages into
one of a plurality of classes based on content of cach of the plurality of landing
pages;

a processor coupled with a memory and with a communication interface;

a query logs database coupled with the processor, wherein the processor:

gathers from the query logs database characteristics on one or more

query associated with each landing page;
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partitions the landing pages according to a plurality of query
characteristics;

retrieves conversion rates of advertisements on at least some of the
plurality of landing pages;

correlates the plurality of classes of landing pages within each
landing page partition with corresponding conversion rates; and

chooses a landing page of a particular class to associate with an
identified query within a search engine based on the corresponding
conversion rate of that landing page class as associated with the

characteristics of the identified query.

20.  The system of claim 19, wherein the classes are selected from the group
consisting of homepage, search transfer, category browse, miscellancous, or another
category, and wherein the query characteristics comprise one or more of query

frequency, query length, and query topic.

21.  The system of claim 20, wherein the query topic comprises a query class

predicted by an automatic query classifier with respect to a commercial taxonomy.

22.  The server of claim 19, wherein the classifier comprises a web crawler to
extract hypertext markup language (HTML) content and a page rendering program
to extract text from the HTML content of each landing page to be classified, wherein
the processor observes particular characteristics on each landing page to distinguish
among the plurality of landing page classes, the server further comprising:

an extractor to extract particular words within the text of each landing page

to be correlated as features with the plurality of landing page classes.

23.  The system of claim 19, wherein the processor:

applies a supervised attribute selection technique to the landing page
classifier to reduce a feature space; and

trains a machine model of the landing page classifier using a learning

algorithm.
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24. A computer-implemented method for training a landing page classifier, the
method comprising:

extracting and counting a plurality of words from each of a plurality of
manually-classified landing pages in a dataset of a computer;

selecting, with the computer, one or more words as features from each of the
plurality of landing pages;

assigning values, with the computer, to each feature according to a scoring
schema to create feature vectors therecof;, and

feeding the feature vectors into a machine learning algorithm based on
support vector machines (SVM) to induce a landing page classifier with an ability to
automatically classify, with the computer, unclassified landing pages consistent with

the manually-classified landing pages.

25.  The method of claim 24, wherein the feature vectors comprise a word vector

together with a class label.

26.  The method of claim 24, wherein assigning the values to each feature is

according to a term frequency-inverse document frequency (“tf-idf””) scheme.

27.  The method of claim 24, wherein the machine learning algorithm comprises
a sequential minimal optimization (SMO) algorithm of the support vector machine

model.



PCT/US2009/064986

WO 2010/074847

113

| ‘Ol

— ‘goueINSU| 0Jny 199
"8I0|| 9ABS PIN0D NOA PUY YoIMS
“edueINSUI 0Ny YYSN

Woo' [ennpANagITMmm

"seInuIy Ul Alddy *uonebliqo oN
‘leminyl AWeqi] woly sjony) 88l Jo9)
s$ejony) aouelnsu] 01Ny

W00’ |BIBUSDBY | ‘MMM
"SUOIIB[OIA ‘SJUBPIODE LIM - S8inUIW
0l Ui asueinsui Jea juud ‘Ang
aoueJINsu| Je) BIUION[ED)

¥0l WD 80URINSUI'MMM
“auluo seiuedwoo doy woly
sajonb asueinsul ojne asedwo)
auluQ

$8]0Ny) @oUeINSU| BILION[E)

WO '@dueInse MMM

810ND Y189 SHUIMT »0IND
auluo sajonb Huuedwoo Ag Aepo] 8ouRINSUI OINE JINOA UO SPaIpuny sABS ‘8dueInsg 1y

$80IN0Sey pUE suosuedio]) 'sejony oy euluQ - Wod'80ULINS] ¢

801 PBYORY - YEG - WO0D'8)L)S||B90URINSU-OINE
nok leaU asueInsu| o)Ny e1eis||y

“Jusweoe|dey JenymeN R ‘snuog JeAlq 8JeS ‘splemey

8|qnonpaq ‘sseusAlBIO- JUBPIDOY :80URINSU| 0INY 801047 INOA YIM 9oURINSU| JeD) UO 8ABS

“*agueJInsu| Jed suluQ SnoWAUOUY ‘810N ddueInsu| oIny - 81RIS|Y ‘|

sn yim
awoy g ojne JnoA sinsul noA usym Aoijod ojne INoA 1P % 0| 199 - SOURINSUI/WOD BER MMM
OUBINSU| Yy e

“aunuo Apuelsul Ao1jod oA Ang pue sejonb aiedwod ‘ejonb e 199 - W02 93UBINSS MMM
— adueJINSU| O}Ny auUIUQ - 80UBINST »

0¢Cl Jenieg py
JOOM Yosess

¥0l
oinebie "spalpuny aABS p|Nod noA’ siomedwod doj Ino pue Sejel N0 Ja9) - Wo sAIssalBoid mmm
wooone _m®“>>3><> 9IS [0 ‘9ouUBINsU| e oAISSAIBoI] «
Iy WoJj 1o811p wwﬁ_sc wo_*m._zm:_ ‘sjonb asueinsuueISUl UB 189 '00GE JoA0 NOA 8ABS PIN0D ODIFD - WO QD|TD MMM
4£0 B1EIND0E BUNUO WEISU| | | oo oo e 25UEINSU 183 00D *
~— 590N
HUEISU| - SoueInsUf 0Ny 1Y “"3I0\ ‘39UBINSUI 1E3 00196 ‘aoueInsul Jed desyp ‘sa1onb soueinsul Jes An osly |
S11NS3Y HOSNOJS 298 6¢°( - (IN0qYy) douRINSUI JBD JO} 000000622 40 OL-1 qp
@.Oom.g A suopdo  [yosessl, aaueInsu| Jed
_ A ajow | mﬁaoﬁ_m_ [eoo | ospip | sebew | gepf
4 ¢l
97l
vl
J
(vev;vems)
007 11
¥3smoud H el
=




PCT/US2009/064986

"80URINSU| 0INY 199 WOJ 90URINSD MMM
"SI0}l SAES PINOJ NOA PUY YIIMS ( 9J0ND 199 YU HOIND
3duUEINSU| 0)NY YYSN auluo sajonb Buuedwoo Ag Aepo) 8ouBINSUl OJNE JNOA UO SPBIPUNY BABS ‘90UBINST 1Y

$92IN0SeY PUE SUCSLEdOY "Sajonp Oy SUIUQ - WOY3JUBINST

WO [enjNNALSTITMMM

“sanuipy ul Addy "uonebiigo oN — PaYoED - YEG - WOD"8je)s||B"aoUBINSUI-0}Ne
“leminy Auagi] Woj 8jonp 884 189 901 NOA JeaU 99UuBINSU| 0)NY AIBIS|IY
S8j0ND SoUBINSU| Gy "Juswaoe|day Jey map @ ‘snuog Jaauq ajes spiemay
$$8UBNIBI0 JUBPIDOY :80UBINSU| OJNY 82I0YD JNOA Y)IM SUBINSU| JBY) UO 8ABS

WI0D'|2IBUSD)BY | MMM s|qnenpaq
"SUONE|OIA *S)UBPIDIL LI - SBINUIL - *"@oURINSU| JBD SUIjUQ SNOWAUOUY ‘9J0NT) 89UBINSU| O)nY - SJEIS||Y )
0} Ul @dueJnsul Jeajuud Ang
39UBINSU 187 EUIof[e]

2113

WO 2010/074847

) . ( SN YIm
Wod ouRINSUrM g awoy g oyne InoA ainsul noA uaym Aaijod oine JnoA 1P 90} 195 - SOUBINSUIAUOD BEE MMM
"auljuo saluedwod doy woij FOUBINSU] Yy o
< $9)0nb aoueinsul oyne aledwo)
NOD IDONVENSNI ] BUUO “auruo Apuejsur Aaijod Jno& Ang pue sejonb asedwoo ‘sjonb e 195 - WD 80UBINSE MMM
_ $§8)0nD eoueInsu| eliojie]; U \L 92UBINSU| 0)NY BUIUQ - B0UBINST e
| - i 701 "Spaipuny 9Aes pjnod noA’ siojedwod doy Jno pue sajel o 199 - Wod aAIssalBold mmm
_ woo osmm_m.w%\«, }\ 9)IS [BIOILQ :92UBINSU| JBY) BAISSBID0Id »
FAYA | Oy Woij 10alip wﬁmsc goueinsul \_  "sjonb asueinsunuejsul Ue Jo9) "00G$ Jan0 NoA 8ABS pinod OD[F9 - W0Y' QDD MM
“ 160 ejeinaoe "Slto T%%w SIS YOSNOAS adueInsul ) 00130 *
“ JIEISU] - 9JUBINSU) ONY DIV ""9J0\ ‘aoueInsul Je2 02196 ‘aoueinsui Jea deayo ‘ssjonb asueinsul Jea A 0S|y @
“ SLTNS3Y OSNOJS 9988 6¢°0 - (1n0qy) soueINsUl 1ed Joj 000°000°6.2 40 0L-) B
|
@ A suond {yosesg | aoueInsuj Jeo |
_ Y m ndo  |uotesg / !
||||| -1 _OOH.H A sjow | Buiddoys Zmoo._ | oopin | seBew | geam
A \ J
oseyaind ow_‘

aJueinsul Je — "
1189 12 Joyoei] sonsnels ¢ 9Old

[Z J0sse00id

)74

807 Aowsp 0ce

0¢l
MHOMLAN

Sojsiels

d3ISMOYE
gam

70C Joneg




WO 2010/074847

(&%)
(el
(am)

Ads
124

Advertisers 340

336

Publishers

PCT/US2009/064986

Search Engine 120

Memory 308 || Indexer 316 Pages
Processor 312 gea“l?h ~—
esults
Generator 320 <>
Query
Communication Interface 324 Logs

Web Browsers 134

I

NETWORK

130

Server 204

Memory 208

Processor 212

Query Classifier 354

<

Test Web

Extractor 350

Landing Page
Classifier 360

Statistics Tracker 21

Communication
Interface 364

Pages
370

\r_/
<>

Statistics
220

FIG. 3

v



PCT/US2009/064986

WO 2010/074847

413

09¢ Obk

AN N
sabeg Jalyisse|) uoljenjep sabed
ds bulpueT mmmn__ _mc_ccm._ < e.amm“_ bulpuer] (4%
palIsse|) pojeqelun
buisn
| 82 wov/ buturel
wyiobly SI0)29A uonen|ep sabed /A
gl :o:_o:nc_ oined 9_38“_ buipue?
PsjeqeT psjeqeT
A%Y
¢k uonoex3 pue
vz seinjesd uoleZIUBNO |
pajosIes o
9y
_ 0Zht uono9IeS sainjes
00 | ameay | [0 pojoBXg
190G Bulues] = sabed BuipueT jo spaipuny |eienss Jo Buljsge jlenuep Vs
sabed Buipue
¥ Ol4 {lay10 ‘Jeysuel| yosess ‘Auobeje) ‘ebedswoHje——————




PCT/US2009/064986

WO 2010/074847

5/13

G 'Old

911088800 | >Eo:oom_ len4 | S8OIYBA | mv_._ef | SANS | SYonIL | sieg

A 1uo sajoiys "g'n 0} safdde UoeuLo! [l ou] “y'S'N 'sales Jojopy elofol 80070 | [ | OANIMO4 dN NDIS | 9078 QYOY NIJOI SWHIL YOI | SIHOIM ADVARId HNOAI dvIN 3LIS | SN LOYINOO | IWOH

dioH Xch |ouedsg

ANVAAIQD FHL Lnoay V

ONIOVH VLOACL V

a3sn d3i41L1d430 VIOAOCL V

SHINMO H04V

ST100L ONIddOHS V

Pl

HdV %0

BSIA SpJemay BjoAo|

ssedild L1040

Udv% E

<m=M\ = mo%_
A
088 X\

NV Y

iMON SJEUM

—AAINVO
600Z JHL

_ yoleag _

| [u3Tvaavani S| |vioroL wnoaaTng€S)|  SAIMEAH NVA R SANS SMONYL SHVD

plemio} Buiow
V1OAOL

N

009




PCT/US2009/064986

WO 2010/074847

6/13

9 'Old

d3NIVYd ON

% julod

06V

1vOosnogda
NA 3INIVINOA

M3IIAZYd OL UIHNIMD

ONIANG 1419
A1vd0dd0D

89'¢8¢ 9011 ase)
%¢¢C | 9AES NOA
cac |

66'9% ajes uQ

66'8$ |9o1d

InoA Jo jno sdwinl 1ey) 1n1) axi-Alaq ‘Aoids ay) seH,

siy} pewg 028/619pod

Areiqry ANIeBEIA ~ TINOS.lezIS

_H_ |opuejuIZ pay elwIofeD 1oyl :odAL

|apuejuiz snjel (g

"
1HOIT10dS

AL Aeaqr auip

Isilysim Aw 0} ppe
88°201$19911d 8se)
%L € [aneg noj

o |
66¢+519914d

]

[ 8i0w

ddns yeo Aoids yum siabull ysiul sy} ‘uiosisddad
10 ysep e y)m pauoseag -sjejed pue asou

ay) uo 1nJ) Asqdse. Jybug AjBuluels yim suibaq

BuUIM paoue|eq-||am siy] A Jijenb passedinsun Jo Jinlj
paje.lluaouod aonpoid saulA pjo AlJeuy 8say] “pauled)

-pesy pue paw.el-Aip aie jey) spieAsuln pa)os|as
Ajinjoied wouj SsWoo [9puBUIZ SUIA PO L00Z 9YL,

s1y} prewy 09/¢z| epod
Aleiqr1  ANI eBeluin TIN0SZ| 8218

|

[opuejuIZ pay eluioyljeD 1oyl odAL
|[apuejuiz a|bog (|

(]l ]

[moU maIA] _o_ (mo7 o1 ybiH) b.:siom_ :Aq sjInsay Li0S

AIVHEITINIM

:djay ybiw asay] ¢410) Bunjoo| a1,noA jeym JoN

(FS)Iepuesuiz (65P)eluloyjed

~*
S3dN1v3ad

00°0%:«Ie10L

(o)
1SITHSIM AN

sauIM
Jejndod jsow
ANo 3no 23y
1 91:5)
noA ui sjonpoud oN

14 VO ONIddOHS

SI8)10 1S9]E7

yooqgaoey
ssl
asedsAw
18)m] [
[rews

&AM S!IBUM
Kjieq Aieiqrq suipy

s oJess (jeuoibal)

plO 18j31d |yoieas

|]apueyuiz eiuojijed

*(¢) (¥00Z gea Ay yeo “xeyodeag Ateuaqi auipp

| ovd [unoooy A

| 19pio yoeap || meo AN| seuim +06 [[sAngiseg [ sio109)j09 [ syads

yns |[swoy |

idieH

9AIT uj ubig - ul paubis JON a4e noj

ss|

194 Aued ay)
W 3,upip noA

ofreaqry suim A

009



PCT/US2009/064986

WO 2010/074847

73

/. Old

A11aay2e|q Jo sioney} you deap sey suim ayj 10jod ul AqnJ desp o} wnipsjy g
siiejeq (@n-ubig)
|opuejuiz :adeig . _ : |
So1EIS PO UoIBEY OUIDOpUS|\ [9PUBLUIZ - B|OSENID AN _ _ 30Ul
pue‘sjelsads ‘sjuand Jnoge
S|Iew? aA1992) 0} dn-ubig
1183 0} ppe + 66'6€$ :801d
ysiuy pses} SSY
ay) ul Jaddad ¥oe|q Jo yound e pue sinxs) wnd adu [NiUNOg SeY }| “|jem Se 500¢ SIy} 0} 891Isgng
80UBBa[a JO LIN0) B SMOUS BUIM SILj) JoA pUB ‘[apuBluIZ 2ISSe|d ‘plog pue Big s1e[j8 Ajjuey
s|ieleq NI1VO [ioor X ANCT[TWX]
[opuejuiz :adeig fajpep @ - SanjeA ON
sejel§ pajiun :uoibay Japuexs|y [apuesuiz - Ajiwe4 uueg AN AU Jea) Ag doys
[opuejulZ
[e18LIBA 9AOWDY
HED O} ppe + 66'61% :801d 0% - G7$
ysiulj yyoows pue Buoj e ypm yuIem Jo J0] B YJm punol G7$- 018
puE 105 "We pax009 Jo Jajoeseyd b e suim sy sab sajou Aagyoelq = oBueN 83114 k4 do
pue Ausgdser Aq pajybiybiy ‘suniy yJep pue Jepad Jo AS|paul Jjewony T e Y 8dlid Ag doys
sieleq @m@ Sejelg peyu
) d aie1s3 A Anunoy Ag doyg
[opueyuI7 :adeis)
sejejs pejun :uotbay  AeleA ybiH jepuejuiz - paysseig AN | @emwwu_
uu
€40 ¢ - | Bumaip 1eap | Aisuipy | @01y :Ag HOS SHNSY INOA MOLIEN
$}2Id Jels
(puedxa) ]spuejuiz :eusiu) BuimolieN SEILILIAT Y1)
w w : — ; — w v : mh. : — N $9LI0SS329Y Uk SBap| JI9
- - sqn|9 auim
AnsiBar b | ssaxd | sBunsey sjelodios g sjeand laloys |sasselo ues Buiddoyg
sjuaAa g sbunse) aumm | saainias ano | ydesuod ayy | uiboj
N a|dwis apew auIm
CANIC 8002 ‘v¢ __8900_ auluo 8588_

00L



PCT/US2009/064986

WO 2010/074847

8/13

d8 'Ol

Byl »¢
obedowoH -

Jajsuel] yoleas -¢-
asmoig Aiobeyle) —m

9|108p Aousnbaly Alanb
juanbaly jses) juanbauy jsow

0 g
UOISIOAUOD
G0 obelone
anle|a)

V8 Old

JByi0
obedowoH -w

Jajsuel] yoleas -¢-
asmoig Aiobeye) -m-

9|198p Aouanbaly Alanb

juanbaly jses) jusnbaly Jsow
—— G0'0
1’0
GlL'o
Z0 (sbejuaaiad)
Z'0 >o%&ﬂw§
€0 abed
GE'0  Buipuel
vo
Gv'o
g0




PCT/US2009/064986

WO 2010/074847

913

ds old

BYyI0 >
obedowoH -w

Jajsuel] yoless -¢-
asmolg Aiobale) =

yibus| Aianb

|
1671
1¢

. . ¢z

sjel

1S°0 uoisiaAuoo

abelane
IR

o8 Old

BYIo >
obedowoH -w

Jajsuel] yoiess -¢-
asmolg Aiobale) =

yibus| Alanb
p=< € 4 l

1¢°0 (ebejusoiad)
1520 Aouanbauy
1€0 adAy
1g¢0 obed
{170  Buipuej
1670




PCT/US2009/064986

WO 2010/074847

10/13

012

48 Old

JBY10 >
abedeowoH -w

Jajsuel]| yoleos -¢-
asmoug Alobajen m-

sosseo Alanb jusnbauj 1sow (|
69 80 /O 92 GO O €0 7o

19

0 olel
UOISIBAUOD
G'0 obeiene
INETEY

48 'Ol

Byl »
abedswoH -w=

Jajsuel] yoleas -¢-
asmoug Alobajen =

sosse|o Alanb jusnbauy 1sow |
0L9 69 80 /O 90 GO $0 €0 ¢ZO0 IO

0

L0
(ebejusiad)

¢'0 Aousnbay)
. adAy

€0 abed

0 Bulpue)

G0

90




PCT/US2009/064986

WO 2010/074847

1113

juanbay} 1se9|

d6 Ol

BYI0 >¢
obedowioH ¥

Jgjsuel] yoleas -¢-
asmoug Aiobolen -m-

a|109p usnbaly Alenb
uanbaly 1sow

8'0-

90-

¥'0-

AU
UOISIOAUOD
abeliane

7.0 OMIelal

¥'0

90

V6 Old

BYl0 >
obedowoH -+

Jgjsuel] yoleas -¢-
asmoug Alobaen -m-

a|109p wsnbaly Alanb
uanbaly 1ses| uanbauy Hwocmo.o

szo(

abejuaolad)
Aousnbayy
adhy
abed
Buipueg|



WO 2010/074847 PCT/US2009/064986

12/13

CLASSIFY A LANDING PAGE WITH A
TRAINED CLASSIFIER BASED ON \]010
TEXTUAL CONTENT THEREOF

DETERMINE CHARACTERISTICS OF ONE
OR MORE QUERY TO BE ASSOCIATED \ﬂ 020
WITH THE LANDING PAGE

CHOOSE WHETHER TO RETAIN OR TO
CHANGE CLASSIFICATION OF THE
LANDING PAGE BASED ON RELATIVE
AVERAGE CONVERSION RATES OF ADS

ON A PLURALITY OF MANUALLY- \/1 030
CLASSIFIED LANDING PAGES WHEN
ASSOCIATED WITH THE
CHARACTERISTICS OF THE ONE OR
MORE QUERY

FIG. 10
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CLASSIEY A PLURALITY OF LANDING
PAGE WITH A CLASSIFIER BASED ON \] 110
TEXTUAL CONTENT THEREOF

\ 4
GATHER CHARACTERISTICS ON ONE OR 1120
MORE QUERY ASSOCIATED WITH EACH NJ
LANDING PAGE

\ 4
PARTITION THE LANDING PAGES

ACCORDING TO THE QUERY \,1 130
CHARACTERISTICS

DETERMINE CONVERSION RATES OF 1140
ADVERTISEMENTS ON AT LEAST SOME NJ
OF THE LANDING PAGES

CORRELATE EACH CLASS OF LANDING
PAGES WITHIN THE LANDING PAGE 1150
PARTITION WITH CORRESPONDING  [\J

CONVERSION RATES

\ 4
CHOOSE A LANDING PAGE OF A
PARTICULAR CLASS TO ASSOCIATE
WITH AN IDENTIFIED QUERY WITHIN A
SEARCH ENGINE BASED ON
CORRESPONDING CONVERSION RATE \]160
OF THAT LANDING PAGE CLASS AS
ASSOCIATED WITH THE
CHARACTERISTICS OF THE IDENTIFIED
QUERY

FIG. 11
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