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SYSTEMS AND METHODS FOR RANKING DOCUMENTS

BACKGROUND

. Technical Field

[001] This disclosure generally relates to the field of computer software.
More particularly, and without limitation, the disclosure relates to systems and

methods for ranking documents.

. Background Information

[002] Existing search tools allow users to search for documents in a
database by specifying queries. For example, in a boolean query, the user specifies
operators such as AND and OR to connect search terms. As another example, in &
natural language query, the user frames their query as a question. The search tools
then execute the user queries by searching a database of various documents.
Following the search, the search tools provide a result set of documents (“candidate
documents”) to the user for each query. The user will then examine the result set to

determine whether to view one or more of the candidate documents.

[003] A user who is searching for documents related to particular topic of
interest will often execute a numbér of related queries to find as many candidate
documents for the topic as possible. As a result, users may spend a significant
amount of time and effort executing queries on a single topic before deciding that
their search has found a sufficient number of relevant candidate documents. In
some cases, this is expensive, because users pay to use the search tools on a per-
query basis. Although users generally gain proficiency as they learn to use the

search tools more effectively, even experienced users typically execute a substantial

SUBSTITUTE SHEET (RULE 26)
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number of queries on a single topic before being satisfied that the topic has been

thoroughly searched.

[004] - As a large number of queries are typically executed for a given search
topic, and each individual query on the topic may return a large result set of
candidate documents, the total number of candidate documents found for a given
topic may be large. Users will often keep track of the candidate documents In the
result set for each query, and may tend to look more closely at candidate documents
that appear in multiple queries, or that appear at or near the top of a list of candidate
documents. However, the user must manually identify the candidate documents that
are returned by multiple quenes.

[005] Moreover, users often tend to disregard certain candidate documents
that may actually be relevant, because these candidate documents are ranked
relatively low for each query the user executed. For example, the user may enter
five queries on a givén topic, and a particular candidate ddcument may appear in the
result set for each of these five queries, but be ranked relatively low in each result
set. In such a situation, the user will often not take the time to review all of the
candidate documents in each result set. Instead, the user may focus on the higher-
ranked candidate documents. If so, the user would not notice that a candidate
document matched each executed query, because the candidate document wés
ranked too low in each result set for the user to notice. However, the fact that the

candidate document matched all or most of the queries suggests that the candidate
document may actually be relevant to the topic being searched by the user, even
though the candidate document was not ranked highly for any particular query the

user entered while searching the topic.

SUBSTITUTE SHEET (RULE 26)
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SUMMARY

[006] Consistent with disclosed embodiments, computer-implemented

methods, computer systems, and a computer-readable media are provided that

evaluate search result sets across multiple queries for a single topic, and rank
candidate documents based on the number of queries that each of the candidate
documents matches.

[007] A computer-implemented method for ranking documents may include:
receiving a plurality of queries from a user, the plurality of queries being related to a
search topic; comparing the queries to a plurality of documents stored in a database
to identify candidate documents, each of the candidate documents matching one or
more of the queries; determining, for the candidate documents, the number of
matching queries; and ranking, using a computer processor, the candidate
documents for relevance to the search topic based at least on the number of
matching queries for each respective candidate document.

[008] A computer-readable medium may store program instructions for
performing a method executed by a processor. The method may be for ranking
documents, and include steps performed by the processor of: receiving a plurality of
queries from a user, the plurality of queries being related to a search topic;
comparing the queries to a plurality of documents stored in a database to identity
candidate documents, each of the candidate documents.matching one or more of the
queries; determining, for the candidate documents, the number of matching queries;

and ranking the candidate documents for relevance to the search topic based at

least on the number of matching queries for each respective candidate document.
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[009] A system for ranking documents may include a processor for
executing program instructions; and a computer-readable medium storing the
program instructions. The program instructions, when executed by the processor,
may perform a method to: receive a plurality of queries from a user, the plurality of
queries being related to a search topic; compare the queries to a plurality of
documents stored in a database to identity candidate documer_ns, each of the
candidate documents matching one or more of the queries; determine, for the
candidate documents, the number of matching queries; and rank the candidate
documents for relevance to the search topic based at least on the number of
maiching queries for each respective candidate document.

‘ [010] A computer-implemented method for ranking documents may include:
providing, to a user, a representation of a plurality of queries previously executed by
the user, the queries being executed on a database comprising a plurality of
documents to determine a set of candidate documents matching at least one of the
queries; receiving a user selection of a subset of the queries; determining the
number of the seledted queries that match the candidate documents; and ranking,

- using a computer processor, the candidate documents based at least on the number

of matching selected quéries.

[011] A system for ranking documents may include a processor for
executing program instructions; and a computer-readable medium storing the
program instructions. The program instructions, when executed by the processor,
may perform a method to: provide, to a user, a representation of a plurality of queries
previously executed by the user, the queries being executed on a database

comprising a plurality of documents to determine a set of candidate documents

4
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matching at least one of the queries; receive a user selection of a subset of the
queries; determine the number of the selected queries that match the candidate
documents; and rank the candidate documents based at least on the number of
matching selected queries.

[012] A computer-readable medium may store program instructions for
performing a method executed by a processor. The method may be for ranking
documents, and include steps performed by the processor of. providing, to a user, a
representation ot a plurality of queries previously executed by the user, the queries
being executed on a database comprising a plurality of documents to determine a
set of candidate documents matching at least one of the queries; receiving a user
selection of a éubset of the queries; determining' the number of the selected queries

that match the candidate documents; and ranking the candidate documents based at

least on the number of matching selected queries.

[013] Itis to be understood that both the foregoing general description and

the following detailed description are exemplary and explanatory only.

BRIEF DESCRIPTION OF THE DRAWINGS

[014] The accompanying drawings, which are incorporated in and constitute
a part of this disclosure, illustrate various embodiments. In the drawings:

[015] FIG. 1 is a block diagram of an exemplary system, consistent with

disclosed embodiments.

[016) FIG. 2A illustrates an exemplary user interface, consistent with

disclosed embodiments.

[017] FIG: 2B illustrates an exemplary user interface, consistent with

disclosed embodiments.
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[018] FIG. 2C illustrates an exemplary user interface, consistent with

disclosed embodiments.

[019]) FIG. 3 is a flowchart of an exemplary method, consistent with

disclosed embodiments.

[020] FIG. 4 illustrates an exemplary user interface, consistent with

disclosed embodiments.

[021] FIG. 5 is a flowchart of an exemplary method, consistent with

disclosed embodiments.

DETAILED DESCRIPTION

[0221 Reference will now be made in detail to exemplary embodiments,
examples of which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer
to the same or like parts.

[023]) Figure 1 illustrates an exemplary computing system 100 for providing
documents Iin response to user queries, consistent with one or more embodiments.
System 100 may provide functionality for one or more client terminals to request
documents from a database. As shown in system 100, server 110 and client
terminal 120 are connected to a network 130. One of skill in the art will appreciate
that although a particular number of components are depicted in FIG. 1, any number

of these components may be provided.

[024] Network 130 provides communications between the various
components in system 100, such as server 110 and client terminal 120. Network
130 may be a shared, public, or private network, may encompass a wide area or

local area, and may be implemented through any suitable combination of wired
6
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and/or wireless communication networks. Furthermore. network 130 may comprise

an intranet or the Internet.

[025) Server 110 may comprise a general purpose computer (e.g., a
personal computer, network computer, server, or mainframe computer) having one
or more processors that may be selectively activated or reconfigured by a computer
program. Processor 111 may perform steps or methods consistent with disclosed
embodiments by reading instructiéns from memory 112, and executing the
instructions. As discussed in more detail below, certain components of server 110
may be implemented as instructions stored in memory 112, suitable for execution by
processor 111.

[026] Memory 112 may be one or more memory or storage devices that
store data as well as software. Memory 112 may also comprise, for example, one or
more of RAM, ROM, magnetic storage, or optical storage media. Furthermore,
memory 112 may store program modules that, when executed by processor 111,
perform one or more steps discussed be‘low. In other embodiments, server 110 may
be specially constructed for carrying-out methods consistent with disclosed
embodiments. For example, one or more of the processing steps disclosed herein

may be implemented on a field-programmable gate array (“FPGA”), application-
specific integrated circuit (“ASIC”) or suitable chipset.

[027] Server 110 may further comprise a query engine 113 that receives
quenes from client terminal 120 and executes the queries to identify result sets of

candidate documents that match the queries. Query engine 113 may execute the

queries by searching for documents in document database 114 that match the query
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terms. Query engine 113 may then provide the result sets of candidate documents
to client terminal 120 by transmitting the result sets across network 130.

[028] Client terminal 120 may be similar in construction to server 110. For
example, client terminal 120 may include a processor 121 and a memory 122, which
may be similar in construction to processor 111 and processor 112, as discussed
above with respect to server 110. Client terminal 120 may also include a web
browser 123. Web browser 123 may display one or more web pages on client
terminal 120, such as query interface 200, which is shown in FIGS. 2A-2C and
discussed below in further detail. A user at client terminal 120 may submit various
queries using client terminal 120. Client terminal 120 may transmit these queries to
query engine 113 on server 110. Client terminal 120 may receive result sets of
candidate documents received from query engine 113, in response to the queries
entered by the user.

[029] One of ordinary skill in the art also will recognize that functions
provided by one or more components of system 100 may be combined into one
component, or distributed across a plurality of components. For example, server 110
may be implemented using a server farm including several main servers as well as

several backup servers. In addition, server 110 may be implemented by distributing
various processing steps discussed herein across multiple servers. Furthermore, the
functions of client terminal 120 and server 110 may be combined into a single
computer. As another example, document database 114 may be implemented on a

separate computer, accessible by server 110 over a network such as network 130.
One of ordinary skill will recognize that disclosed embodiments may be implemented

by computers or workstations organized as shown, organized in a distributed
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processing system architecture, or organized in myriad suitable combinations of
software, hardware, and/or firmware.

[030] Using exemplary computing system 100, it is possible to implement
methods for providing documents to a user. As discussgd below in more detall,
users at client terminal 120 may interact with query interface 200 to search for
documents in document database 114. FIGS. 2A-2C illustrate exemplary states of
query interface 200 as a user progresses through a search for court opinions.
Although the following discussion refers to examples in which the user interacts with
query interface 200 to search for court opinions, any kind of document may be
suitable for use with the methods and systerﬁs disclosed herein.

[031] Query interface 200 may include various user interface elements for
searching for documents in document database 114. For example, query interface
200 may include a query text box 201, where a user may enter a query, as well as a
search button 202 for submitting the query to server 110. Query interface 200 may
display documents that match the query in current query match list 208.

[032] As the user continues to enter queries on a particular topic, server
'1 10 may rank the documents in document database 114 based on the number of

different queries that the documents match. Generally speaking, those documents

that match more queries may be ranked more highly than those documents that

match fewer queries. Query interface 200 may include a ranked candidate

document list 304, for displaying the documents in the order that they are ranked by
server 110. Query interface 200 may also include a progress bar 208, which is
updated as the user enters dueries to indicate the number of queries that the user

has executed. If the user decides they would like to begin searching on a new topic,
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they may start a new docﬁment ranking session by clicking reset query count icon
205.

[033] Users may also collect documents of interest by dragging and
dropping selected cases from current query match list 203 or ranked candidate
document list 204 into My Workspace 206. As discussed in more detall below, users
may also choose to search for documents that are related to the documents in My
Workspace 206 by clicking Find Related Cases icon 207. When a user clicks Find
Related Cases icon 207, server110 may search for docume}lts that are related to the

documents in My Workspace 206, and display the related documents in Related

Cases workspace 209.

[034] FIG. 3 is a flowchart of a method 300 for ranking documents. As
shown in FIG. 3, method 300 may begin at step 301, where server 110 may store
documents in document database 114. For example, server 110 may store court
opinions in document database 114. In the example discussed below, document
database 114 includes five court opinions, i.e. Cases A, B, C, D, and E. The court
opinions may be in any number of different formats, such as word processing files,
text files, or other file formats suitable for storing documents such as court opinions.

In some embodiments, the documents may be indexed in document database 114
by words that appear in the opinions or common query terms, to improve the speed
at which query engine 113 can respond to queries from client terminal 120.

[035] In step 302, server 110 may provide a query interface to the user of
client terminal 120. For example, query engine 113 may transmit query interface

200 to client terminal 120. Client terminal 120 may then display query interface 200

to the user in web browser 123.
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[036] In step 303, server 110 may receive a query from the user. As shown
in FIG. 2A, the user may enter a query (e.g., “Incontestable clause”) into query text
box 201, and click search button 202. Client terminal 120 may then transmit a first
query (e.g., “Incontestable clause”) to server 110, and query engine 113 may receive
the first query for subsequent processing.

[037] In step 304, query engine 113 may search document database 114
for documents that match the query to create a first result set of candidate
documents. For the purposes of this example, Cases A, B, and C match the first
query, and are therefore part of the first result set. As shown in FIG. 2A, query
engine 113 may also populate current query match list 203 of query interface 200
with the matching cases during this step, and transmit an updated version of query
interface 200 to the user at client terminal 120. Thus, the user can see in current
query match list 203 that three éases, A, B, and C, matched their first query.

[038] In step 305, query engine 113 may determine the number of result
sets that each candidate document appears in. At this point in the example. Cases
A, B, and C have each appeared as candidate documents in one result set, while

cases D and E have not appeared in any result sets.
[039] In step 306, query engine 113 may rank the candidate documents that

appear in at least one result set, based on the number of result sets that each
candidate document appears in. Here, Cases A, B, and C each appear in one result
set, so they are ranked equally. In this step, query engine 113 may also update
ranked candidate document list 204 to reflect the rankings, as shown in FIG. 2A.

Ranked candidate document list 204 may also include an indication of the number of

queries that each candidate document has matched, i.e., one. At this point, Cases
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A. B, and C may all be ranked equally based on the single result set that they each
appear in. In some embodiments, alphabetical order may be used to determine the
order in which candidate documents with equal ranking are ordered.

[040] Next, method 300 proceeds to decision block 307. If the user decides
to stop entering queries, method 300 may proceed to step 308, which is discussed in
more detail below. Otherwise, if the user decides to enter more queries, method 300
may return to step 303.

[041] For the purposes of the example, the user decides to enter a second
query, and method 300 returns to step 303. As shown in FiG. 2B, the user may
enter a second query, “Fraud claim,” in query text box 201, and then click search
button 202. Client terminal 120 may then transmit the second query “Fraud claim” to
server 110, and query engine 113 may receive the second query for subsequent
processing.

[042] Next, in step 304, query engine 113 may search document database

114 for documents that match the second query, to create a second result set of
candidate documents. For the purposes of this example, Cases A, B, and D match

the second query and are therefore part of the second resuilt set. As shown in FIG.

2B, query engine 113 may also populate current query match list 203 of query

interface 200 with the matching cases during this step, and transmit an updated

version of query interface 200 to the user at client terminal 120. Thus, as shown In

FIG. 2B, the user at client terminal 120 can see in current query match list 203 that

three cases. A, B, and D, matched the second query.

[043] In step 305, query engine 113 may determine the number of result

sets that each candidate document appears in. At this point in the example. Cases
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A and B have gach appeared in both the first and second result sets, case C
appeared in the first result set only, and case D appeared in the second result set
only.

[044] In step 306, query engine 113 may rank the candidate documents that
appear in at least one result set, based on the number of result sets that each

candidate document appears in. Here, Caseé A and B each appear in two result
sets, so they are ranked ahead of cases C and D, which appear in only one result
set. At this step, query engine 113 may also update ranked candidate document list
204 to reflect the rankings, as shown in FIG. 2B, along with an indication of the
number of result sets (“Query Match Count”).

[045] Again, method 300 may proceed to decision block 307. In this
example, the user decides to enter more queries. Accordingly, method 300 may
return to step 303, and the user enters a third query. In the example, as shown In
FIG. 2C, the user may enter the third query, “Insurance fraud,” in query text box 201,
and then click search button 202. Client terminal 120 may then transmit the third
query “Insurance fraud” to server 110, and query engine 113 may receive the third
query for subsequent processing.

[046] In step 304, query engine 113 may search document database 114
for documents that match the third query, to create a third result set. For the
purposes of this example. Cases A, C, and E match the third query and are
therefore part of the third result set. As shown in FIG. 2C, query engine 113 may
also populate current query match list 203 of query interface 200 with the matching

cases during this step, and transmit an updated version of query interface 200 to the

user at client terminal 120. Thus, the user at client terminal 120 can see that three
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cases. A, C, and E, matched their third query by viewing current query match list
- 203, as shown in FIG. 2C.

[047] In step 305, query engine 113 may determine the number of result
sets that each candidate document appears in. In this example, at this point, Case A
has appeared in all three result sets. Case B appeared in two result sets, i.e., the
first and second result sets, and case C also appeared in two result sets, i.e., the first
and third result sets. Case D appeared in the second result set only, while case E
appeared in the third result set only.

048] In step 306, query engine 113 may rank the candidate documents that
appear in at least one result set, based on the number of result sets that each
candidate document appears in. Here, Case A is ranked first with three query
matches, cases B and C are ranked next with two query matches, and cases D and
E are ranked last with one query match each. In this step, query engine 113 may
also update ranked candidate document list 204 to reflect the rankings, as shown in
FIG. 2C.

[049] Method 300 may return to decision block 307. In this example,

however, the user iIs finished entering queries, so method 300 may move to step

308.

[050] In step 308, server 110 may receive a request for one of the
candidate documents shown in FIG. 2C. For example, ranked candidate document
list 204 may includ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>