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(57) Abstract: A facility for ranking in a result set is
described. The facility establishes a system of ratings for
combinations of a web page with the query term that reflect
the level of relevance of the web page to the query term. In
response to each of a number of content interactions performed
by users, each with respect to a result corresponding to a web
page included in a result set that was generated in response to a
query comprising a set of one or more query terms, the facility
adjusts a rating score for each combination of the web page
and a query term among the set of query terms. For each of
a number of web pages included as results in a distinguished
result set produced in response to a distinguished query
comprising a set of distinguished query terms, the facility
(1) selects established and adjusted reading scores for each
combination of the web page and a query term among the
distinguished set of query terms, and (2) determines a ranking
score for the result in the distinguished result set by combining
the selected reading scores.
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IDENTIFYING THE ITEMS MOST RELEVANT TO A
CURRENT QUERY BASED ON USER ACTIVITY
WITH RESPECT TO THE RESULTS OF SIMILAR QUERIES

TECHNICAL FIELD
[0001] The described technology is directed to the field of query processing.
BACKGROUND

[0002] Web search engines permit users to search for particular web sites
within the range of known web sites. In many cases, users perform searches in

order to ultimately find a single page.

[0003] In order to perform a search, a user submits a query containing one or
more query terms. For example, a user may submit a query to the web search
engine containing terms that the user believes are words contained by a web page
sought by the user. A query server program processes the query to identify pages
matching the terms of the query. The pages identified by the query server program
are individually known as results, and collectively known as a result set. The result
set is typically displayed to the user as a list of results each describing one of the
identified pages. This list may be ordered in various ways. For example, the list
may be ordered based on the extent to which the identified page corresponding to

each resuit matches the terms of the query.

[0004] For many queries, it is common for result sets to contain tens or
hundreds of results. Where the user is performing the search in order to find a
single page, the application of conventional approaches to ordering the result set
often fail to place the sought page or pages near the top of the result set, so that the
user must read through many other resuits in the result set before reaching the
sought page. In view of this disadvantage of conventional approaches to ordering
result sets, a new, more effective technique for automatically ordering resuit sets in
accordance with collective and/or individual user behavior would have significant
utility.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Figure 1 is a block diagram showing some of the components typically
incorporated in at least some of the computer systems and other devices on which

the facility executes.

[0006] Figure 2 is a flow diagram showing steps typically performed by the

facility in order to generate a new rating table.

[0007] Figures 3 and 4 are table diagrams showing augmentation of a sample
rating table.
[0008] Figure 5 is a table diagram showing the generation of rating tables for

composite periods of time from rating tables for constituent periods of time.

[0009] Figure 6 is a table diagram showing a rating table for a composite
period.

[0010] Figure 7 is a flow diagram showing steps typically performed by the
facility to order a result set using a rating table by generating a ranking value for

each result in the result set.
DETAILED DESCRIPTION

[0011] A software facility for identifying items most relevant to a current query
based on user activity with respect to the result sets produced for similar queries
("the facility") is described. In some embodiments, the facility generates ranking
values for results each corresponding to a web page indicating the web page's level
of relevance to a current query specifying one or more query terms. The facility
generates a ranking value for a result by combining a group of rating scores, each
corresponding to the level of relevance of the corresponding web page to a different
one of the query terms specified by the current query. The facility adjusts rating
scores for combinations each of a web page with a query term. The facility
maintains a rating score for a particular combination of a web page with a query term
based upon user activity with respect to that web page within result sets produced
for queries containing the query term. In some environments, the facility employs a
browser toolbar or other client-side program to monitor and report relevant user
activity.
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[0012] In some embodiments, the facility maintains rating scores in a manner
that increases the rating scores for combinations of a result page with each of the
query terms contained in the query that produced the result set containing the resuilt
in response to observing one or more of the following user actions regarded as
demonstrating relevance of the result to these query terms: the user prints the page
corresponding to the result or a downstream page (i.e., a page to which the user
navigated from the result page); the user highlights content, such as text, in the page
corresponding to the result or a downstream page; the user copies content, such as
text, from the page corresponding to the result or a downstream page; the user
pastes content, such as fext, copied from the page corresponding to the result or a
downstream page; the user bookmarks the page corresponding to the result or the
downstream page; the user searches within the page corresponding to the result or
the downstream page; the user posts form content from the page corresponding to
the result or a downstream page, particularly where the post is a secure post; the
user annotates the page corresponding to the result or the downstream page; the
user clicks-through from the page corresponding to the result to another page in the
same Internet domain; the user forwards to another user a link to the page
corresponding to the result; the user responds affirmatively to an explicit inquiry
about the usefulness of the page corresponding to the result page; the user views
the web page for at least a threshold amount of time; and where there is a time-
indexed media resource — such as an audio resource or a video resource — on or
associated with the web page corresponding to the result, the user plays at least a

threshold percentage of the time-indexed media resource.

[0013] In some embodiments, the facility maintains rating scores in a manner
that decreases the rating scores for combinations of a page with each of the query
terms contained in the query that produced the resuit set containing a page
corresponding to the result in response to observing one or more of the following
user actions regarded as demonstrating irrelevance of the page corresponding to the
result to these query terms: after opening the page corresponding to the result, the
user submits a new query; the user clicks-through from the page corresponding to
the result to a page in a different Internet domain; and the user responds negatively
to an explicit inquiry about the usefulness of the web page corresponding to the
result.
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[0014] In some embodiments, in addition to adjusting the rating scores for
combinations of the page corresponding to the result with each of the query terms
contained in the query that produced the result set containing the result, the facility
also adjusts the rating scores for combinations of the page with other terms not
contained in the query, such as one or more of the following: text associated with
the link in the result set to the page corresponding to the result, such as anchor tag
text or title attribute text specified for the link to the page corresponding to the result;
and text associated with the page corresponding to the result, such as page title text
or text contained elsewhere in the page. In some embodiments, the facility filters
such terms based upon factors such as: whether the term is on a list of noise
words; whether the term tends to differentiate and whether the term has a positive

association with at least one of the query terms.

[0015] In some embodiments, the facility maintains and applies scores for de-
duplicated versions of web pages to more accurately handle web pages that are

referred to by multiple URLs.

[0016] By generating result set ranking values in some or all of the ways
described above, the facility increases the likelihood that results of interest to the

user are prominently featured in the result set.

[0017] Figure 1 is a block diagram showing some of the components typically
incorporated in at least some of the computer systems and other devices on which
the facility executes. These computer systems and devices 100 may include one or
more central processing units ("CPUs") 110 for executing computer programs;
input/output devices 120; and a computer memory 130 for storing programs and
data — including data structures — while they are being used. The input/output
devices typically include a persistent storage device 121, such as a hard drive, for
persistently strong programs and data; a computer-readable media drive 122, such
as a CD-ROM drive, for reading programs and data stored on a computer-readable
medium; and a network connection 123 for connecting the computer system to other
computer systems, such as the Internet, to exchange programs and/or data -
including data structures. The memory 130 typically contains a query server 131 for
general inquiry results from queries, a result set ranking facility 132 for automatically
ranking the results in a result set in accordance with prior user activities, and rating
tables 133 containing rating scores used by the facility. While computers systems

-4-
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configured as describe above are typically used to support the operation of the
facility, one of ordinary skill in the art will appreciate that the facility may be
implemented using devices of various types and configurations, and having various

components.

[0018] The facility typically generates a new rating table periodically, and, when
a result set is received, uses the last-generated rating table to rank the resuits in the
result set. The rating table may be generated for the queries occurring during a
period of time such as a day, a week, or month. This group of queries is termed a
"rating set" of queries. Figure 2 is a flow diagram showing steps typically performed
by the facility in order to generate a new rating table for a rating period. In step 201,
the facility initializes a rating table for holding entries each indicating the rating score
for a particular combination of a query term and a page URL. The rating table
usually has no entries when it is initialized. In step 202, the facility observes a user
action during the rating period with respect to a selected page occurring in a query
result. Such observation may be performed using techniques described in one or
more of the following, each of which is hereby incorporated by reference in its
entirety: U.S. Patent No. 6,549,941; U.S. Patent No. 6,691,163; and U.S. Patent
Application No. 09/447 392, filed on November 22, 1999. In step 203, the facility
selects ratings scores for combinations of the selected page with terms included in
the query that produce the query result, and/or with terms associated with the
selected page, such as the pages title or other text in the page, or text associated
with the link in the query result to the page, such as anchor tag text or title attribute
text of the link. In some embodiments, to determine the anchor tag text associated
with a link to a page in a query result traversed by the user, the facility uses a
browser toolbar to query a link text attribute of an object passed in an event
notification generated in response to the user's traversal of the link. In some
embodiments, the facility uses a de-duplicated version of the URL for the selected
page in selecting the rating scores.

[0019] In step 204, the facility branches on the type of the action observed in
step 202 to adjust the rating scores selected in step 203. For the following action
types, the facility typically increases each of the selected rating scores in steps 205-
212: print the selected page or a downstream page; select content in the selected

page or a downstream page; paste content from the selected page or a downstream

-5-
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page; bookmark the selected page or a downstream page; search within the
selected page or a downstream page; post form content from a selected page or a
downstream page; annotate the selected page or a downstream page; click through
the selected page or a downstream page to a page in the same domain; forward to
another user a link to the selected page (not shown); respond affirmatively to an
explicit inquiry about the usefulness of the selected page (not shown); view the
selected page for at least a threshold amount of time (not shown); or play at least a
threshold percentage of a time-indexed media resource associated with the selected
page (not shown). For the following action types, the facility typically decreases
each of the selected rating scores in steps 213-214: submitting a new query after
selecting the selected page; click through from the selected page or a downstream
page to a page that is in a different Internet domain from the selected page or the
downstream page; or respond negatively to an explicit query about the usefulness of
the selected page (not shown). In some embodiments, the facility increases the
selected rating scores when an action of a particular type is performed in certain
circumstances, and decreases the selected rating scores when an action of that type
is performed in other circumstances. For example, in some embodiments, when the
user submits a subsequent query that is unrelated to the prior query, the facility
reduces the rating selected for the prior query, while when the user submits a
subsequent query that constitutes a refinement of the prior query, the facility
increases rating scores selected for the prior query. Where an entry does not yet
exist in the rating table for a selected term and page, the facility adds a new entry to
the rating table for the selected term and page. Increasing or decreasing a rating
score typically involves adding or subtracting an increment value, such as 1, to the
existing rating score for the term and item. In some embodiments, the facility may
add varying increment values depending upon the type or extent of the observed
user action. In some embodiments (not shown), the facility augments the selected
rating scores based upon a volume of communication events between the client and
the server that follows the user's selection of the selected page from the result set.
For example, where the selected page employs Ajax user interface techniques, the
facility can augment the selected ratings score to a greater degree for greater levels
of user interaction with such user interfaces. After any of steps 205-214, the facility

continues in step 202 to observe the next user action.
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[0020] Those skilled in the art will appreciate that the steps shown in Figure 2
and in each of the flow diagrams discussed below may be altered in a variety of
ways. For example, the order of the steps may be rearranged; substeps may be
performed in parallel; shown steps may be omitted, or other steps may be included,

etc.

[0021] Figures 3 and 4 are table diagrams showing augmentation of a sample
rating table in accordance with Figure 2. Figure 3 shows the state of the sample
rating table before its augmentation. It can be seen that the table 300 contains a
number of entries, including entries 301-306. Each entry contains the rating score
for a particular combination of a query term and a page URL identifying a page. For
example, entry 302 identifies the score "22" for the term "dynamics" the page URL
"www.cogpsych.org/article0132.html". It can be seen by examining entries 301-303
that, in query results produced from queries including the term "dynamics”, the page
having URL "www.cogpsych.org/article0132.html" has been the subject of more
positive user page interaction than the ©page having the URL
"www.herald.com/localnews/0134.asp”, and much more positive user interaction
than the page having the URL "www.science.edu/physics”. In some embodiments,
the facility uses various types of data structures to store the rating scores, such as

sparse arrays.

[0022] While Figure 3 and each of the table diagrams discussed below show a
table whose contents and organization are designed to make them more
comprehensible by a human reader, those skilled in the art will appreciate that actual
data structures used by the facility to store this information may differ from the table
shown, in that they, for example, may be organized in a different manner; may
contain more or less information than shown; may be compressed and/or encrypted;
etc.

[0023] In augmenting the rating table 300, the facility observes a positive user
action with respect to the page having the URL "www.cogpsych.org/article0132.htm"
from a result set produced by a query specifying the query terms "human" and
"dynamics”. Figure 4 shows the state of the sample rating table after the rating table
is augmented by the facility to reflect this user action. It can be seen by comparing
entry 405 in rating table 400 to entry 305 in rating table 300 that the facility has
incremented the score for this entry from "45" to "46". Similarly, the facility has

-7-
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incremented the rating score for the same URL the term "dynamics" from "22" to
"23". Although the increment values reflected in the differences between Figures 3
and 4 are both 1, as noted above, different increment values may be used for
different actions, either positive or negative. The facility augments the rating table in
a similar manner for the other actions in query results that it identifies during the time
period.

[0024] Rather than generating a new rating table from scratch using the steps
shown in Figure 2 each time new selection information becomes available, in some
embodiments, the facility generates and maintains separate rating tables for
different constituent time periods of a relatively short length, such as one day. Each
time a rating table is generated for a new constituent time period, the facility typically
combines this new rating table with existing rating tables for earlier constituent time
periods to form a rating table for a longer composite period of time. Figure & is a
table diagram showing the generation of rating tables for composite periods of time
from rating tables for constituent periods of time. It can be seen in Figure 5 that
rating tables 501-506 each correspond to a single day between 8 Feb 98 and 13 Feb
98. Each time a new constituent period is completed, the facility generates a new
rating table reflecting the user selections made during that constituent period. For
example, at the end of 12 Feb 98, the facility generates rating table 505, which
reflects all of the user selections occurring during 12 Feb 98. After the facility
generates a new rating table for a completed constituent period, the facility also
generates a new rating table for a composite period ending with that constituent
period. For example, after generating the rating table 505 for the constituent period
12 Feb 98, the facility generates rating table 515 for the composite period 8 Feb 98
to 12 Feb 98. The facility typically generates such a rating table for a composite
period by combining the entries of the rating tables for the constituent periods
making up the composite period, and combining the scores of corresponding entries,
for example, by summing them. In one preferred embodiment, the scores and rating
tables for more recent constituent periods are weighted more heavily than those in
rating tables for less recent constituent periods. When ranking result sets, the rating
table for the most recent composite period is typically used. That is, until rating table
516 can be generated, the facility typically uses rating table 515 to rank result sets.
After rating table 516 is generated, the facility typically uses rating table 516 to rank

-8-
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result sets. In some embodiments, the lengths of both constituent periods and

composite periods are configurable.

[0025] In some embodiments, rather than segregating rating information into
separate rating tables for constituent periods of time as shown in Figure 5, the
facility aggregates all such data into a single table and decays the data over time,
such as by subtracting a fixed value from ali of the rating scores periodically, such as

every day, or by periodically dividing each rating score by a fixed value.

[0026] Figure 6 is a table diagram showing a rating table for a composite
period. By comparing the item rating tabie 600 shown in Figure 6 to item rating table
400 shown in Figure 4, it can be seen that the contents of rating table 600 constitute
the combination of the contents of rating table 400 with several other rating tables
for constituent periods. For example, the score for entry 602 is "116", or about five
times the score for corresponding entry 402. Further, although rating table 400 does
not contain an entry for the term "dynamics" and the URL "www.reading.org", entry
607 has been added to table 600 for this combination of term and page, as a
corresponding entry occurs in a rating table for one of the other constituent periods

within the composite period.

[0027] The facility uses rating tables that it has generated to generate ranking
values for items in new result sets. Figure 7 is a flow diagram showing steps
typically performed by the facility to order a result set using a rating table by
generating a ranking value for each result in the result set. In steps 701-707, the
facility loops through each resuit identified in the result set. In step 702, the facility
initializes a ranking value for the current result. In steps 703-705, the facility loops
through each term occurring in the query. In step 704, the facility determines the
rating score contained by the most recently-generated rating table for the current
term and the page corresponding to the current result. In step 705, if any terms of
the query remain to be processed, then the facility loops up to step 703, else the
facility continues in step 706. In step 706, the facility combines the scores for the
current result to generate a ranking value for the result. As an example, with
reference to Figure 6, in processing the page having the URL
"www.cogpsych.org/article0132.html", the facility combines the score "116" extracted
from entry 602 for this page and the term "dynamics”, and the score "211" extracted

from entry 605 for this page and the term "human”. In some embodiments, the

-0-
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combination of step 706 involves summing these scores. These scores may be
combined in other ways, however. In particular, scores may be adjusted to more
directly reflect the number of query terms that are matched by the page, so that
items that match more query terms than others are favored in the ranking. In step
707, if any results remain to be processed, the facility loops back to step 701 to
process the next result, else the facility continues in step 708. In step 708, the
facility displays the results identified in the result set in accordance with the ranking
values generated for the pages in step 706. In some embodiments, step 708
involves sorting the results in the result set in decreasing order of their ranking
values, and/or subsetting the results in the result set to include only those items
above a threshold ranking value, or only a predetermined number of results having

the highest ranking values. After step 708, these steps conclude.

[0028] In some embodiments, the facility uses stemming techniques to combine
rating scores for query terms having the same root as query terms occurring in the
query. In different embodiments of the facility, the stemming techniques are
incorporated in different ways. As a first example, in the rating table shown in
Figures 3 and 4, the term column containing terms occurring in queries may be
replaced with a term root column containing the roots of the terms occurring in
queries. For instance, when pages are the subject of a positive user action in a
query containing the terms "human" and "dynamics," the facility would increment
scores for rating table rows containing the term roots "human" and "dynamic" -- the

roots obtained by stemming those terms.

[0029] In a second example, the facility expands the terms occurring in a query
from whose query result an item is selected to all of the different terms that share
the same root as the term occurring in the query. For example, for a query
containing the term "dynamics," the facility would increment the score for rows with
the item rating table containing the terms “dynamic," “dynamics," "dynamism,"

"dynamist,” "dynamistic," and "dynamically."

[0030] In a third example, the facility continues to update the rating table
without any use of stemming as described above, but in reading the rating table,
such as in step 704, the facility combines, for each term occurring in the query at
issue, the scores for all of the terms bearing the same root with the terms occurring

in the query. For example, if the facility received a query containing the term

-10-
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"dynamics," the facility would combine with the score for this term the scores for the
additional terms "dynamic,” "dynamism,” “dynamist," "dynamistic,"” and
"dynamically," which all share the root "dynam-." Other approaches to utilizing

stemming are part of additional embodiments of the facility.

[0031] In some embodiments, the facility uses the search engine that produces
the query results in response to queries to perform its query result processing, in
some cases using some or all of the techniques described in U.S. Patent Application
No. 11/097,468, filed on March 31, 2005.

[0032] In some embodiments, the facility is implemented as a web service that

is invoked against a result set produced by a separate search engine.

[0033] It will be appreciated by those skilled in the art that the above-described
facility may be straightforwardly adapted or extended in various ways. For example,
the facility may use a variety of techniques for observing user actions with respect to
results listed in result set, including various client-side, server-side, or proxy-based
techniques. The facility may be used in connection with documents or other content
items of a variety of types other than web pages -- such as various types of content
items accessed via URIs, file system names and/or paths, or other addressing
and/or accessing schemes -- navigated to and/or interacted with by users using
devices of any of a variety of types, via communications channels of any of a variety
of types. The facility may use various formulae to determine, in the case of each
user action, the amount by which to augment rating scores with respect to the
action. Further, the facility may employ various formulae to combine rating scores
into a ranking value for a result. Additionally, the facility may augment the rating
table to reflect actions by users other than human users, such as software agents or
other types of the artificial users. While the foregoing description makes reference
to particular embodiments, the scope of the invention is defined solely by the claims

that follow and the elements recited therein.
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CLAIMS

We claim:

[c1] 1. A method in a computing system for ranking web pages in a result
set, comprising:
in response to a content interaction performed by a user with respect to
a web page listed as a result in a result set that was generated in response to a
query comprising a set of one or more query terms:
adjusting a rating score for each combination of (a) the web page
and (b) a query term among the set of query terms reflecting the level of relevance
of the web page to the query term; and
for each of a plurality of web pages listed as results in a distinguished
result set produced in response to a distinguished query comprising a set of
distinguished query terms:
selecting adjusted rating scores for each combination of (a) the
web page and (b) a query term among the distinguished set of query terms, and
determining a ranking score for the web page in the distinguished

query result by combining the selected rating scores.

[c2] 2. The method of claim 1, further comprising causing the web pages
included in the distinguished result set to be displayed in an order corresponding to

the determined ranking scores.

[c3] 3. The method of claim 1, further comprising using the determined
ranking scores to select a proper subset of the web pages included in the

distinguished query result for display.

fc4] 4. The method of claim 1 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
response to a content interaction in which a user prints content of the distinguished

web page.
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[c5] 5. The method of claim 1 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
response to a content interaction in which a user selects content of the distinguished

web page.

[c6] 6. The method of claim 1 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
response to a content interaction in which a user pastes content copied from the
distinguished web page.

[c71 7. The method of claim 1 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in

response to a content interaction in which a user bookmarks the distinguished web

page.

[c8] 8. The method of claim 1 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
response to a content interaction in which a user searches within the distinguished

web page.

[c9] 9. The method of claim 1 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
response to a content interaction in which a user posts form content from the

distinguished web page.

[c10] 10.  The method of claim 1 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in

response to a content interaction in which a user annotates the distinguished web

page.

[c11] 11.  The method of claim 1 wherein at least one rating score for a

distinguished web page is adjusted to reflect an increased level of relevance in
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response to a content interaction in which a user follows a link in the distinguished

web page to another web page in the Internet domain of the distinguished web page.

[c12] 12.  The method of claim 1 wherein at least one rating score for a
distinguished web page is adjusted to reflect a decreased level of relevance in
response to a content interaction in which a user follows a link in the distinguished

web page to another web page in the Internet domain of the distinguished web page.

[c13] 13.  The method of claim 1 wherein at least one rating score for a
distinguished web page is adjusted to reflect a decreased level of relevance in
response to a content interaction in which a user follows a link in the distinguished
web page to a web page in an Internet domain other than that of the distinguished

web page.

[c14] 14. The method of claim 1, further comprising periodically subtracting

a fixed value from all of the rating scores.

[c15] 15. A computer program to perform any of the methods of claims 1 to
14.
[c16] 16. A system for ranking web pages in a result set, comprising:

means for, in response to a content interaction performed by a user with
respect to a web page listed as a result in a result set that was generated in
response to a query comprising a set of one or more query terms:
adjusting a rating score for each combination of (a) the web page
and (b) a query term among the set of query terms reflecting the level of relevance
of the web page to the query term; and
means for, for each of a plurality of web pages listed as results in a
distinguished result set produced in response to a distinguished query comprising a
set of distinguished query terms:
selecting adjusted rating scores for each combination of (a) the

web page and (b) a query term among the distinguished set of query terms, and
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determining a ranking score for the web page in the distinguished

query result by combining the selected rating scores.

[c17] 17.  The system of claim 16, further comprising means for causing the
web pages included in the distinguished result set to be displayed in an order

corresponding to the determined ranking scores.

[c18] 18.  The system of claim 16, further comprising means for using the
determined ranking scores to select a proper subset of the web pages included in

the distinguished query result for display.

[c19] 19.  The system of claim 16 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
response to a content interaction in which a user prints content of the distinguished

web page.

[c20] 20. The system of claim 16 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
response to a content interaction in which a user selects content of the distinguished

web page.

[c21] 21.  The system of claim 16 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased leve! of relevance in
response to a content interaction in which a user pastes content copied from the

distinguished web page.

[c22] 22. The system of claim 16 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
response to a content interaction in which a user bookmarks the distinguished web
page.

[c23] 23.  The system of claim 16 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
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response to a content interaction in which a user searches within the distinguished

web page.

[c24] 24.  The system of claim 16 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
response to a content interaction in which a user posts form content from the

distinguished web page.

[c25] 25. The system of claim 16 wherein at least one rating score for a
distinguished web page is adjusted {o reflect an increased level of relevance in

response to a content interaction in which a user annotates the distinguished web

page.

[c26] 26. The system of claim 16 wherein at least one rating score for a
distinguished web page is adjusted to reflect an increased level of relevance in
response to a content interaction in which a user follows a link in the distinguished

web page to another web page in the Internet domain of the distinguished web page.

[c27] 27. The system of claim 16 wherein at least one rating score for a
distinguished web page is adjusted to reflect a decreased level of relevance in
response to a content interaction in which a user follows a link in the distinguished

web page to another web page in the Internet domain of the distinguished web page.

[c28] 28. The system of claim 16 wherein at least one rating score for a
distinguished web page is adjusted to reflect a decreased level of relevance in
response to a content interaction in which a user follows a link in the distinguished
web page to a web page in an Internet domain other than that of the distinguished

web page.

[c29] 29. The system of claim 16, further comprising means for periodically

subtracting a fixed value from all of the rating scores.
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