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CROSS-LANGUAGE SEARCH 

CROSS-REFERENCE 

0001. This Application claims priority under 35 U.S.C. 
S119(e) to U.S. Provisional Application Ser. No. 60/974,332, 
filed on Sep. 21, 2007. 

BACKGROUND 

0002 This disclosure is related to cross-language search 
ing. 
0003. The number of web pages written in certain lan 
guages (e.g., English) may be much larger than the number of 
web pages written in other languages. This disparity is due in 
large part to the number of speakers of the certain languages 
and the widespread availability of technology in the countries 
where those languages are spoken. Moreover, Such pages are 
often better maintained and capable of providing more accu 
rate and updated information about many Subjects than are 
pages in other languages. Accordingly, people who speak a 
language that is not widely used on the web might neverthe 
less be interested in the information found on a web page 
available in other languages (e.g., English). Thus, searching 
the web pages written in the language used to Submit a search 
query may not always satisfy a searcher's query, because 
relevant results might not even exist in the searcher's lan 
gllage. 
0004 For example, people in Egypt are sometimes inter 
ested in information about traveling to places that are outside 
of the Middle East, studying in foreign universities, or learn 
ing about famous non-Egyptian people. However, there might 
not be many pages related to these topics in the language used 
to Submit the query, i.e., the user's native language. Moreover, 
the pages that are in the user's native language may be of 
relatively low quality, since the authors of the page may not 
have ample access to Such topics. Additionally, Such users 
may not be able to issue queries in another language because 
the users do not speak another language. Thus, these users 
may be unable to find relevant and/or quality content. 

SUMMARY 

0005. In general, one aspect of the subject matter 
described in this specification can be embodied in a system 
that includes an input module, an evaluation module and an 
output module. The input module can receive an original 
search query in a first language, the original search query 
being a request for documents relevant to the original search. 
The evaluation module can receive a first set of relevance 
scores associated with results from the original search query 
and a second set of relevance scores associated with results 
from a translated search query in a second language. The 
evaluation module can compare the first and second sets of 
relevance scores to determine whether the original search 
query or the translated search query produces the most rel 
evant results. The output module can provide search results 
including at least a portion of one or both of the results from 
the original search query or the results from the translated 
search query to a user based on the whether the original search 
query or the translated query has the most relevant results. 
Other embodiments of this aspect include corresponding 
methods, apparatus, and computer program products. 
0006 An example method for performing cross-language 
searching can include: receiving an original search query in a 
first language; obtaining a translated search query associated 
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with the original search query, the translated search query 
being in a second language; evaluating the translated search 
query to determine whether the translated search query is a 
candidate for a cross-language search based on: a relevancy 
score associated with the results of the translated search 
query, a translation confidence score associated with the 
translation, or a search query including an entity associated 
with the first or second languages; and serving a search results 
page based on the result of the evaluation. 
0007. The details of one or more embodiments of the 
subject matter described in this specification are set forth in 
the accompanying drawings and the description below. Other 
features, aspects, and advantages of the Subject matter will 
become apparent from the description, the drawings, and the 
claims. 

BRIEF DESCRIPTION OF DRAWINGS 

0008 FIG. 1A is a block diagram depicting an architecture 
of a cross-language search system. 
0009 FIG. 1B is a block diagram illustrating an example 
cross-language search System. 
0010 FIG. 1C is a block diagram illustrating an example 
implementation of the query evaluation module. 
0011 FIG. 2 is a block diagram illustrating a query evalu 
ation module. 
0012 FIG. 3 is a block diagram illustrating another 
example cross-language search system. 
0013 FIGS. 4-7 are block diagrams illustrating some 
implementations of an evaluation module. 
0014 FIGS. 8-10 are flowcharts illustrating example pro 
cesses of providing a cross-language search. 
0015. Like reference numbers and designations in the 
various drawings indicate like elements. 

DETAILED DESCRIPTION 

0016. In some implementations of this specification, sys 
tems and methods are realized that receive a search query 
from a client device and determine if a web page in a foreign 
language is a good match to the query. For example, if a user 
in Egypt enters a query in Arabic for a Subject Such as Ameri 
can football, there might not be many web pages in the query 
language that provide relevant results for the query. However, 
there may be relevant pages in other languages. For example, 
the Arabic query from the previous example can be translated 
to an English query, and compared to an English index of web 
pages. If there are more relevant results found among the web 
pages in the English language in this example, a list of rel 
evant pages can be translated and provided to the user. In 
Some implementations, a relevant web page can be translated 
and provided to the user based on the user selecting a web 
page from among the list of relevant pages. In some imple 
mentations, the list of relevant results can include both trans 
lated results and non-translated results. 
0017 FIG. 1A is a block diagram depicting an architecture 
of a cross-language search system 100. The cross-language 
search system 100 can receive a search query (Q) 10a in a first 
language. In some implementations, the first language (e.g., 
the search language) can be identified based on an input mode 
associated with a client device. In other implementations, the 
first language can be identified based on a particular country 
code top-level domain being accessed. For example, Google, 
of Mountain View, Calif., provides many different web pages 
to many different countries, and the country code top-level 
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domain can be used to identify from which language (or 
languages) the client expects to receive input. In Such 
examples, if the user is accessing the 'google.ru' country 
code top level domain, the client expects to receive input in 
Russian. In still further implementations, the user can specify 
the first language using the client. For example, the user can 
use a drop down menu to select one of a number of Supported 
languages in which the user would like to enter the search 
query. 
0.018. In some implementations, the cross-language 
search system 100 can send the search query to a search 
engine 20. The search engine 20 can receive queries and 
identify search results. For example, the search engine 20 can 
retrieve relevant search results from an index of documents 
(e.g., from an index of web pages). Search results can include, 
for example, lists of web page titles, Snippets of text extracted 
from those web pages, and hypertext links to those web pages, 
and may be grouped into a predetermined number of (e.g., 
ten) search results. 
0019. In some implementations, the search engine 20 can 
parse the search query (Q) 10a into component tokens (Q. 
Q. . . . , Q) 10b. In some implementations, the tokens are 
words (or groups of words where the group of words forms a 
single idea, such as, e.g., “New York City') that form the 
query. The component token (Q, Q, ..., Q.) 10b can be used 
to identify web pages in a first language that are relevant to the 
search query (Q) 10a. In some implementations, the relevant 
web pages are those in the first language that include more 
than one of the component tokens (Q, Q ..., Q.) 10b. Such 
pages can be found, for example, in an index of web pages that 
is limited to the first language 30. In some implementations, 
the search engine 20 can derive relevance scores associated 
with the most relevant pages. In further implementations, the 
search engine 20 can derive page rank scores associated with 
the quality of a web page as measured by the number of other 
sites linking to a page. The search engine 20 can also derive a 
score related to the search results (e.g., an information 
retrieval (IR) score). In some implementations, IR scores can 
be computed from, for example, dot products of feature vec 
tors corresponding to a query and a document relevance, page 
rank scores, and/or combinations of IR scores and page rank 
Scores, etc. 
0020. In some implementations, the cross-language 
search system 100 determines whether any of the component 
tokens (Q, Q ..., Q.) 10b are local entities 40 and excludes 
any search query (Q) 10a that includes a local entity from 
cross-language search. Entities are those words or word 
phrases that identify persons, places, or things. Local entities 
are those entities that are associated with the language in 
which the query is input, and the person, place or thing is 
indicative of a place of origin where the language is primarily 
spoken. There can be physical indications of places of origin 
in which the language is primarily spoken, logical indication 
of places of origin, or historical indications of places of ori 
gin. For example, the Eiffel Tower is located in France, and 
thus the query “la Tour Eiffel' is a local entity for the French 
language. In another example, The Continental Army has 
both a logical and historical indication of a place of origin in 
the United States and is thus a local entity for the English 
language. In further examples, the term "MocKBá' is a local 
entity for the Russian language because it identifies Moscow, 
which is a city located in Russia. 
0021 Lists of such entities can be derived from encyclo 
pedias, location servers, public filings, etc., or can be pro 
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vided from third-parties. Lists of local entities typically 
exclude individual generic terms, even if a generic term is a 
constituent word in a brand name. However, a multi-word 
brand name that includes generic terms can be included in the 
list of local entities (e.g., “Auburn University'). 
0022 Lists of local entities also typically exclude foreign 
entities from inclusion. In one implementations, foreign enti 
ties are those entities that are not local entities to the language 
used to enter the query. In other implementations, foreign 
entities can be entities and translations of those entities that 
are local to another language. An entity can be local to one 
language and foreign to another language. For example, the 
token “Vladimir Putin' defines a local entity to the Russian 
language, while the same token would define aforeign entity 
to the English language. Thus, if a Russian user entered 
“Vladimir Putin' (in Russian) as part of a search query 20a, 
the entity “Vladimir Putin' would be found in the local enti 
ties to the Russian language and the search can be excluded 
from performing a cross-language search. In another 
example, “MocKBá' (e.g., “Moscow) is a local entity to the 
Russian language. 
0023. In some implementations, search queries that 
include a token that matches a local entity are not eligible for 
a cross-language search and the search can be served in the 
language used to Submit the search query. For example, if a 
search “Al-Qahira' is received (e.g., correlating to an Egyp 
tian entity “Cairo'), the search query can be served from an 
index of web pages in the Arabic language because the token 
“Al-Qahira matches a local entity to the Arabic language. 
Thus, the web pages authored in Arabic can be assumed to be 
more relevant to the search query than web pages written in 
another language (e.g., the web pages resulting from the 
translated search query “Cairo' in English). Moreover, the 
web pages written in another language may be difficult to 
understand after translation. For example, web pages written 
in English that are translated to Arabic can be more difficult to 
read for native Arabic speakers than web pages that are writ 
ten in Arabic. 
0024. In some implementations, the component tokens 
(Q, Q ..., Q.) 10b can be compared to the local entities 40 
to determine the extent of any intersection of the set of com 
ponent tokens (Q, Q . . . , Q) 10b with the collection of 
local entities 40. The extent of an intersection between the 
component tokens 10b and the collection of local entities 40 
can be used to determine whether to perform a cross-language 
search. 

0025. In other implementations, subsets of the search 
query (e.g. ngrams) can be compared to the collection of 
local entities 40. In Such implementations, the cross-language 
search system 100 can compare each of the subsets of the 
search query to the collection of local entities 40 to determine 
whether any of the subsets included in the search query match 
a local entity from the collection of local entities 60. For 
example, if the cross-language search system 100 received 
the search query “vacation homes finger lakes, the cross 
language search system 100 could search the collection of 
local entities 40 for inclusion of any of the subsets: “vaca 
tion.” “vacation homes.” “vacation homes finger,” “vacation 
homes finger lakes.” “homes.” “homes finger,” “homes finger 
lakes.” “finger, and "finger lakes. In some implementations, 
the cross-language search system 100 can stop searching an 
Subpart String if the first word of the Subpart string contains no 
matches in the collection of local entities 40. In additional 
implementations, the cross-language search system 100 can 
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discontinue the search after finding a Subset that matches an 
entity from the collection of local entities 40. For example, if 
the cross-language search system 100 received the query 
“Manhattan gourmet restaurants, the cross-language search 
system 100 might immediately find the term “Manhattan” as 
matching a local entity from the collection of local entities 40. 
Thus, searching for further matches can be considered unnec 
essary. 
0026. In those instances where a cross-language search is 
to be performed, the cross-language search system 100 can 
send the search query (Q) 10a to a translator 25. The translator 
25 uses the search query (Q) 10a to derive a translated search 
query (Q) 50a in a second language. In some implementa 
tions, the translator can be an automated machine translator 
operable to receive a search query (Q) 10a in a first language 
and to output a translated query (Q)50a in a second language. 
0027. The translated search query (Q) 50a can be divided 
into component tokens (Q', Q, Q') 50b by a search engine 
20. In some implementations, the search engine 20 or the 
cross-language search system 100 can compare the compo 
nent tokens (Q', Q', ..., Q.) 50b to a collection of foreign 
entities 60. The collection of foreign entities 60 can include 
those entities that are associated with the second language. 
For example, if the second language is Russian, the foreign 
entities could include locations (e.g., Red Square, the Krem 
lin, Moscow, or Siberia), as well as people (e.g., Lenin, Stalin, 
Gorbachev, or Yeltsin), or Russian brand names, products and 
companies associated with the Russian language. In those 
instances where the set of component tokens in the second 
language (Q', Q'. . . . , Q') 50b includes some intersection 
with foreign entities 60, the translated query (Q) 50a can be 
considered a good candidate to perform a cross-language 
search. In other implementations, the translated query (Q') 
can be separated into Subsets and compared to the entities in 
the collection of foreign entities 60 to determine whether a 
term included in the search query matches a foreign entity. 
0028. In further implementations, the translator can pro 
duce a translation confidence score 70 associated with the 
translated search query (Q) 50a. The translation confidence 
score 70 associated with the translated query (Q) 50a can be 
used to determine whether the translation is likely to produce 
relevant results. In Such implementations, the translation con 
fidence 70 can be compared to a translation confidence 
threshold to determine whether the translated query (Q) 50a 
is a candidate for the cross-language search. For example, a 
search query (Q) 10a can have potentially a hundred or more 
translations. A greater number of potential translations can 
produce greater uncertainty with regard to a translated search 
query (Q) chosen from the possible translations. Thus, there 
is some likelihood that the chosen translation is incorrect, and 
that any results generated using Such a search query would be 
irrelevant to the original search query 10a. Translated search 
queries (Q') 50a whose translation confidence scores 70 do 
not meet a translation confidence threshold can therefore be 
considered poor candidates for performing a cross-language 
search. 

0029. In some implementations, the translator 25 can pro 
vide multiple translations to the search engine 20, based on 
multiple translations exceeding a translation confidence 
threshold. In other implementations, the translator 25 can 
provide a single translation (e.g., the translated search query 
(Q) 50a) to the cross-language search system 100, and the 
cross-language system can determine whether the translation 
confidencescores associated with that translated search query 

Mar. 26, 2009 

(Q') 50a meet a translation confidence threshold. Translated 
search queries (Q') 50a that do not meet the translation con 
fidence threshold are excluded from cross-language search. 
0030) If the translated search query (Q) meets the confi 
dence threshold, the translated search query (Q) 50a can be 
sent to a search engine 20 to search for documents (e.g., web 
pages) relevant to the translated search query (Q) 50a. The 
search engine 20 can use component tokens (Q', Q', ..., Q') 
50b of the translated search query (Q) 50a to find relevant 
web pages in the second language 80. As described previ 
ously, the search engine 20 can provide the cross-language 
search system 100 with IR scores associated with the relevant 
web pages in the second language 80. 
0031. In some implementations, the respective relevance 
scores associated with the results of the translated search 
query (Q)50a can be compared to a relevancy score threshold 
to determine whether to serve a translated web page as a result 
to the search query (Q) 20a. For example, in Some instances 
the results of the translated query (Q) 50a might have such 
low relevance scores that they will not be served to the 
searcher, even if the results of the translated search query (Q) 
50a have a higher relevance scores than the results of the 
search query (Q) 20a. 
0032. In some implementations, the relevance scores for 
the results of the translated search query (Q) 50a can be 
compared to the relevance scores for the results of the search 
query (Q) 10a. The more relevant results can be served to the 
user as results 90. In those instances in which the results of the 
translated search query (Q').50a have a higher relevance score 
than the relevance score of the results of the search query (Q) 
10a, the relevant web pages in the second language can be 
translated into the first language and served as results 90. In 
Some implementations, the relevance scores can be biased to 
favor the results from the search query (Q) 10a based on the 
likelihood that a translated web page is more difficult to read 
than a web page originally authored in the first language. 
0033. In some implementations, a translated web page 
result of the translated search query can include a translation 
confidence score. In such implementations, the translation 
confidence score or quality associated with the translation of 
a translated web page can be compared to a translation con 
fidence threshold to determine whether a translated web page 
should be served as a result 90 to the search query 10a. For 
example, in Some instances it may be determined that a trans 
lation of a relevant web page or an associated portion or 
Snippet in the second language would be practically unread 
able to the searcher. In such examples, the cross-language 
search system 100 might serve only those results which are 
more relevant than local results and meet the translation con 
fidence threshold. 
0034 FIG. 1B is a block diagram illustrating an example 
cross-language search system 100. In some implementations, 
the system 100 can include an input module 110, a query 
evaluation module 120, an entities data store 130 and an 
output module 140. The input module 110 can receive a 
search query from a client device. In some implementations, 
the input module 110 can include search engine web page 
code that is provided to a user device, e.g., a computer device, 
and which renders a web page on the user device that enables 
the user to input a search query. In other implementations, the 
input module 110 can include a communications interface 
enabling the system to receive a query from a client device. 
0035. In some implementations, the query evaluation 
module 120 can receive the search query from the input 
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module 110 and can evaluate the search query to determine 
whether the search query is a candidate for performing a 
cross-language search. In these implementations, the query 
evaluation module 120 can filter the search queries to identify 
those queries that are more likely to have more relevant 
results from web pages in another language than would be 
found on web pages authored in the language used to input the 
query. 
0036. In some implementations, the query evaluation 
module 120 can communicated with a translation service 122. 
The translation service 122 can receive a search query in a 
first language and can translate the search query into a second 
language and generate a translation confidence score associ 
ated with the translated search query. The translated search 
query and the translation confidence score can be provided to 
the query evaluation module 120. 
0037. In some implementations, tokens from the search 
query that match entities (e.g., local entities) associated with 
the first language (e.g., Search query language) can be iden 
tified by the query evaluation module 120 in conjunction with 
the entities data store 130. In some implementations, local 
entities can be proper nouns (e.g., cities, places, etc.) that are 
associated with an area local to the language used to enter the 
search query. 
0038. In other implementations, search queries that 
include a token that matches a local entity can nevertheless be 
eligible for cross-language search based on the relevance of 
web pages in the first language. In Such implementations, 
when a search query includes a token that matches a local 
entity, the results associated with the local entity in the lan 
guage of the query can be compared to a threshold relevancy 
score to determine whether the results in the first language are 
of poor quality. For example, a search query might include a 
token that matches a local entity; however, web pages in the 
language associated with that local entity might be sparse. 
Thus, it can be useful to determine whether web pages in 
another language might have more relevant results. 
0039. In some implementations, the cross-language 
search system 100 can identify when a token from a translated 
search query matches a foreign entity. A foreign entity is any 
entity associated with language other than the first language 
(e.g., "Cairo, Egypt’ is a foreign entity to the English lan 
guage). In some examples, an encyclopedia for the first or 
second language can be used to determine whether the trans 
lated query would be a good candidate for a cross-language 
search. In these examples, the tokens included in a search 
query or a translated search query that match an entity (e.g., 
local or foreign) can be identified using an encyclopedia 
website associated with the first language or the second lan 
guage, respectively. In other examples, location servers can 
be used to identify locations associated with the search query 
or the translated search query. 
0040. In compiling the entities data store 130, in some 
implementations, generic words can be identified and 
removed from the entities data store 130, even where the 
words represent brands or cities associated with the first or 
second language. Generic words, for example, are those 
words that do not have any particular association with that 
language. An example, of a generic word that also has a city 
or brand associated with it is “auburn.” In some instances, 
“auburn' generically refers to a color, in other instances it 
could refer to the city of Auburn, Ala., or the brand Auburn 
University.” In another example, the term “apple' can generi 
cally refer to the fruit, while in other instances it could refer to 
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a company. These words are removed from the entities data 
store 130 because they can lead to irrelevant results if the user 
is attempting to enter the generic term instead of the city or 
brand. 

0041. In some implementations, the query evaluation 
module 120 can retrieve historical statistics related to entities 
included in the encyclopedia. Based on the statistics associ 
ated with the entities, the query evaluation module 120 can 
determine a frequency associated with an entity's inclusion in 
previously received search queries. For example, the more 
frequently an entity appears in a search query, the more popu 
lara topic related to that entity. More popular topics are more 
likely to have relevant web pages associated with the topics 
because interest as indicated by user queries is often mirrored 
by interest from publishers. Moreover, when there is no rel 
evant content for a query, that query can become unpopular 
because it does not result in relevant results. Entities that are 
queried with a threshold frequency can be included in the 
entities data store 130, because such entities can be assumed 
to have a relevant topic corpus in associated web pages. 
0042. In yet further implementations, query evaluation 
module 120 can determine a quality of translation of the 
search query. The quality of the translation can be used to 
determine whether the search query is a good candidate for 
cross-language searching. For example, if a translation is 
poor, e.g., a translation confidence indicates that the transla 
tion has relatively a high probability of being incorrect, then 
the results from the poorly translated query might also be 
poor, or may not beat all relevant to the original search query. 
Various translation services provide confidence scores for a 
translation to determine which word is most likely to be 
implicated by usage. In some implementations, the transla 
tion service can provide a confidence score for the overall 
translation of the search query based on a confidence associ 
ated with the translation of each word in the search query. 
Thus, a search query might be difficult to translate accurately, 
and a confidence value or quality value can be used to filter 
search queries that use such words from being used for cross 
language searches. For example, aparticular word might have 
multiple translations into a foreign language or might have no 
translation at all. Such words would be difficult to translate, 
and result in a lower confidence score related to the transla 
tion. 

0043. In some implementations, the translated search 
query can be tested to determine whether the translated search 
query results in relevant web page matches. In Such imple 
mentations, the query evaluation module 120 can send the 
translated search query to a search engine 124. The search 
engine 124 can use the translated search query to identify 
relevant documents in document corpora 126 (e.g., a index in 
the second language). The identified documents and the trans 
lated search query can be used to derive relevance scores 
associated with results of the translated search query. In some 
implementations, the relevance score can include both a rel 
evance component and a quality component. Upon receiving 
a relevance score associated with the results from a translated 
search query received from the search engine 124, the query 
evaluation module 120 can compare the relevance score asso 
ciated with the results of the search query to a relevance 
threshold to determine whether or not the translated search 
query is likely to be relevant to the search query. For example, 
in some instances, the results from the translated search query 
might be so irrelevant that the results are not even offered to 
the searcher. 
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0044. In further implementations, the activity of users 
with respect to the results of previous queries matching the 
translated query can be used to determine whether the results 
from similar queries were satisfactory to other users, thereby 
indicating that similar search queries have produced relevant 
results. For example, the search engine 124 can log when the 
client device requests a result, e.g., clicks on a search result 
and fetches a landing page associated with the result. If the 
client device returns to the search page to enter a new query 
immediately after visiting the landing page, it is likely that the 
results were not relevant. Conversely, if the client device 
dwells on one or more of the result pages for a period of time, 
it is more likely that the results were relevant to the search 
query. The query evaluation module 120 can thus determine 
whether the translated search query is likely to yield quality 
results based on the activity by other users that used a search 
query that matched the translated query. 
0045. In further implementations, the query evaluation 
module 120 can determine whether the search query in the 
first language has more relevant results than the translated 
search query in a second language. In Such implementations, 
the query evaluation module 120 can send both the search 
query and the translated search query to a search engine 124. 
The search engine 124 can derive first set of relevance scores 
associated with a first set of results from the original search 
query, and a second set of relevance scores associated with the 
second set of results from the translated search query. In some 
implementations, if the search query yields better results than 
any of the results from the translated search query as indicated 
by the first and second relevance scores, respectively, the 
results from the search query can be served to the searcher. 
Alternatively, if the results from the translated search query 
are more relevant than the results from the search query as 
indicated by the respective relevance scores, the results from 
the translated search query can be served to the searcher. Such 
a comparison assumes that the relevance measures for differ 
ent languages are commensurable across the respective cor 
pora. 

0046. In some implementations, a web page (or multiple 
web pages) in a second language can be translated to produce 
a translated version of the web page in a first language. The 
translated version of the web page(s) in the first language, for 
example, can be compared to the search query in the first 
language to derive a relevance score. For example, a search 
query received in Spanish can be translated to English. If a 
highest ranked English web page is more relevant to the 
translated English query than a highest ranked Spanish web 
page is to the Spanish query, the English web page can be 
translated into Spanish. In this example, after the English web 
page is translated into Spanish, the Spanish query can be 
compared to the translated English web page. If the translated 
English web page is still more relevant to the Spanish query 
than the Spanish web page is to the Spanish query, the trans 
lated English web page can be provided as a result. If the 
translated English web page is not more relevant to the Span 
ish query than the Spanish web page is to the Spanish query, 
the Spanish web page can be provided to the searchas a result. 
Thus, the relevance score of a translated search page to the 
original query can be compared to the relevance score of a 
web page written in the first language to the original search 
query. 

0047. In some implementations, the results served to the 
client device can include both translated web pages and web 
pages written in the first language based on the relevance 
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scores associated with the respective results. For example, if 
the results from an English query have relevance scores of 10, 
9, and 2, while the results from a Spanish query have rel 
evance scores of 8, 8 and 6, the cross-language search system 
could provide the two most relevant results from the English 
query, followed by the results of the Spanish query, and end 
ing with the least relevant result from the English query. In 
other implementations, the relevance scores of the results of 
the original search query can be aggregated to produce a first 
aggregate relevance score and the relevance score of the origi 
nal search query can be aggregated to produce a second 
aggregate relevance score. In some implementations, the 
aggregation can include Summing the respective relevance 
scores to produce the first and second aggregate relevance 
score. The first aggregate relevance score can be compared to 
the second aggregate relevance score to determine whether to 
serve the results associated with the translated search query. 
0048. The output module 140 is operable to receive the 
results from the query evaluation module 120 and serve the 
results to a client device. In some implementations, the output 
module 140 can assemble a web page containing search 
results for transmission to a client device. In other implemen 
tations, the output module 140 can serve the results to another 
module operable to format and transmit the results to a client 
device. 
0049 FIG. 1C is a block diagram illustrating an example 
implementation of the query evaluation module 120. The 
query evaluation module 120 can receive a search query (Q) 
in a first language. The query evaluation module 120 can send 
the search query (Q) to a search engine 124. The search 
engine 124 can perform a search of document corpora 126 
associated with the first language and based on the search 
query (Q) to produce a set of search results (R). 
0050. The query evaluation module 120 can also provide 
the received search query to an entity filter 154. The entity 
filter 154 can compare the tokens (e.g., words, or groups of 
words that form a single concept) to entities in a local entities 
data store 156 and to entities in a foreign entities data store 
158. If the entity filter 154 determines that the search query 
(Q) includes a token that matches an entity from the local 
entities data store 156, the query evaluation module 120 can 
determine that the search query (Q) is not eligible for cross 
language search. Accordingly, only the set of search results 
(R) 152 is served to the searcher. 
0051. If the search query (Q) does not include a token that 
matches an entity from the local entities data store 156, tokens 
from the search query (Q) can be compared to a list of foreign 
entities in a foreign entities data store 158. If the entity filter 
154 determines that the search query (Q) includes a token that 
matches aforeign entity, the query evaluation module 120 can 
respond to the received search query (Q) with results from a 
translated search query (Q) 162 using a translation service 
122 and the search engine 124 as indicated by paths 159 and 
163, thereby avoiding further evaluation by the query evalu 
ation filter 120. However, if the entity filter 154 determines 
that the search query (Q) does not include a token that 
matches a foreign entity from the foreign entities data store 
158, the entity filter 154 can determine that the query should 
undergo furtherevaluation and instruct the translation service 
122 to translate the search query (Q) to produce a translated 
search query (Q'). 
0.052 While this application describes a list of local enti 
ties that is derived from an encyclopedias and other reference 
Sources and excludes certain generic terms and terms that are 
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local to other languages, the list of local entities and list(s) of 
foreign entities, in some implementations, can be generated 
by another system and can be provided to the cross-language 
search system for use in determining whether a search term 
includes a token that matches a local or foreign entity from the 
lists provided by such other system(s). 
0053 A translation evaluation filter 160 can receive the 
translated search query (Q) from the translation service 122. 
The translation evaluation filter 160 can also receive a trans 
lation confidence score from the translation service 122. The 
translation evaluation filter 160 can compare the translation 
confidence score from the translation service 122 to a thresh 
old confidence score to determine whether the translation is 
of high enough quality to be a good candidate for performing 
a cross-language search. If the translated search query (Q') 
meets the confidence threshold, the translation evaluation 
filter 160 can transmit the translated search query (Q) to a 
search engine 124. In some implementations, the most likely 
translation of the original search query can be returned to the 
query evaluation module 120, and a translation confidence 
score associated with this translation can be compared to the 
translation confidence threshold. In other implementations, 
all translations of the original search query that exceed the 
translation confidence threshold can be returned to the query 
evaluation module 120. 
0054 The search engine 124 can perform a search of 
document corpora 126 associated with the second language 
and based on the translated search query (Q) produce a set of 
search results (Ro) 162 in the second language. The search 
engine 124 can provide the results (R) 162 of the translated 
search query (Q) to a relevancy results filter 164. The search 
engine 124 can also provide a relevancy score (e.g., IR score) 
associated with the results (R) 162 of the translated search 
query (Q) to the relevancy results filter 164. 
0055. The relevancy results filter 164 can determine 
whether the results (R) 162 of the translated search query 
(Q) are relevant enough to be served to a searcher. The rel 
evancy results filter 164 can compare the results (R) 162 of 
the translated search query (Q) to a threshold relevancy to 
ensure that the results (R) 162 of the translated search query 
(Q) are relevant enough to be served to the searcher. In other 
examples, the relevancy results filter 164 can retrieve statis 
tics associated with the translated search query (Q) and deter 
mine the relevancy of the results based on click analysis 
associated with the results (R) 162. In those instances where 
the results (R) 162 are determined not to meet a threshold 
relevancy, only the results (R) 152 of the original query (Q) 
are served to the searcher. If the results (R) 162 of the 
translated search query (Q) are determined to meet a thresh 
old relevancy, the results (R) 162 of the translated search 
query (Q) are provided to a relevancy comparison filter 168. 
0056. The relevancy comparison filter 168 can receive the 
results (R) 152 of the original search query (Q) and the 
results (R) 162 of the translated search query (Q). The 
relevancy comparison filter 168 can also receive first rel 
evancy scores (e.g., IR score) of the results (R) 152 of the 
original search query (Q) and second relevancy scores of the 
results (R) 162 of the translated search query (Q). The 
relevancy comparison filter 168 can compare the first and 
second relevancy scores to determine whether to serve the 
results (R) 152 of the original search query and/or the results 
(R) 162 of the translated search query. For example, if the 
results (R) 162 of a translated search query (Q) have a 
higher aggregate relevance score than the results (R) 152 of 
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the original search query, the results (R) 162 of the trans 
lated search query can be offered as search results 170 to the 
searcher. Otherwise, the results (R) 152 of the original 
search query are served as search results 170 to the user. Other 
serving schemes based on relevancy can also be used. 
0057 The search results 170 can be served to the client in 
a variety of ways. In some implementations, the search results 
170 can include links to an alternative result page (e.g., 
including translated web page results) identified by the query 
evaluation module 120 if a cross-language search has been 
performed by the query evaluation module 120. In other 
implementations, the search results 170 can include an aggre 
gation of the results identified by the query evaluation module 
120. For example, the search results 170 can include both 
results (R) 152 of the original search query (Q) and results 
(R) 162 of the translated search query (Q). In still other 
implementations, the search results 170 can include parti 
tioned results 176. For example, the search results 170 can 
include only results (R) 152 of the original search query or 
results (R) 162 of the translated search query, or a link to one 
set of results from a page presenting the other. In yet further 
implementations, the search results 170 can include trans 
lated results 178. For example, if the search results 170 
include results (R) 162 of the translated query, the results 
(R) can be translated before presentation to the searcher. 
0.058 FIG. 2 is a block diagram illustrating a query evalu 
ation module 120. In some implementations, the query evalu 
ation module 120 can include a local entity filter 210. The 
local entity filter 210 can determine whether the search query 
is related to a local entity. The local entity filter 210 can 
compare tokens included in the search query to a local entities 
data store 130a to determined whether the search query is 
related to a local entity (e.g., includes a token that matches a 
local entity). In those instances that the search query is related 
to a local entity, it is likely that the results from the web pages 
written in the first language will be relevant to the search 
query. In such instances, the query evaluation module 120 can 
exclude the search query from a cross-language search. 
0059. In some implementations, the query evaluation 
module 120 can include aforeign entity filter 220. The foreign 
entity filter 220 can determine whether the search query or 
translated search query is related to a foreign entity (e.g., 
includes a token that matches a foreign entity). In some 
implementations, the foreign entity filter 220 can include a 
database of foreign entities, against which the tokens associ 
ated with the search query or the translated query can be 
compared. In those instances when the search query is related 
to a foreign entity (e.g., includes a token that matches a 
foreign entity), it is likely that the results from the web pages 
written in the second language will be relevant to the search 
query. In such instances, the query evaluation module 120 can 
serve the search results based on search engine results 124 
from a translated search query associated with the original 
search query. 
0060. In some examples, the local entities data store 130a 
and the foreign entities data store 130b can be compiled to 
include proper nouns associated with a first language (e.g., 
the query language) or second language (e.g., the translated 
query language), respectively. For example, the local entities 
and foreign entities can include brand names used in the 
respective languages, locations associated with the lan 
guages, celebrities, television shows, products, etc. Such enti 
ties can be presumed to have better results in their respective 
language than they do in another language. In some imple 
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mentations, the local entities data store 130a and the foreign 
entities data store 130b can be compiled, for example, using 
encyclopedias (e.g., electronic encyclopedias) and/or loca 
tion servers, such as those used to provide maps. In some 
implementations, generic terms and/or locations local to the 
language used to Submit the query can be removed from the 
local entities data store 130a and/or the foreign entities data 
Store 130b. 
0061. In some implementations, the foreign and local enti 

ties included in the database can be compared to query sta 
tistics (e.g., how many times the entity has previously been 
queried) to ensure that each foreign or local entity from the 
encyclopedia should be included in the list of entities. For 
example, an entity that has not appeared in many previous 
queries would probably not result in relevant web pages being 
found based on the implication that if no searchers are inter 
ested in the entity, there are likewise few publishers interested 
in the entity. Alternatively, the fact that an entity has not 
appeared in many previous queries can be an indication that 
the entity is a spelling or grammar mistake, and should be 
eliminated from consideration. 
0062. In some implementations, the query evaluation 
module 120 can be coupled to a translation service 122. The 
translation service 122, in some examples, can receive a 
search query and translate the search query to produce a 
translated search query. In some implementations, the trans 
lation service 122 can also produce a confidence value asso 
ciated with the translated query. The confidence value, for 
example, can provide a confidence associated with a transla 
tion of the search query. 
0063. In some implementations, the query evaluation 
module 120 can include a translation quality filter 230. The 
translation quality filter 230 can determine the likelihood of 
whether a translated search query has been accurately trans 
lated. For example, ifa word in a first language (e.g., the query 
language) has many translations in a second language, it can 
be difficult to determine which of the multiple words is the 
proper word to use in the translation. The more potential 
translations associated with a word, the less likely that the 
chosen translation is correct. Thus, in those instances where 
the translated web query does not meet a confidence/duality 
threshold, the translation quality filter 230 can determine that 
the translated search query received from the translation ser 
vice 122 will not result in relevant results to the original query. 
In Such instances, the query evaluation module 120 can 
exclude the translated search query from eligibility for the 
cross-language search and serve the results to the original 
search query. 
0064. In some implementations, the query evaluation 
module 120 can include a threshold relevancy filter 240. The 
threshold relevancy filter 240 can send the translated search 
query to a search engine 124. The search engine can identify 
relevant web pages from a document corpora 126 and provide 
the relevant web pages and a relevancy score associated with 
relevant web pages. The threshold relevancy filter 240 can 
compare the relevancy score of the results received from the 
search engine 124 associated with the translated search query 
to a threshold relevancy score to determine whether or not the 
translated search query produces results that are relevant 
enough to be served to the user. For example, a user might 
enter a German search query. The German search query can 
be translated to produce an English search query. The English 
search query can be used to identify English web pages 
related to the English search query based on a relevance score 
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associated with each of the English web pages. The relevance 
score of the English web pages can be compared to a thresh 
old relevance score to determine whether the English web 
pages are relevant enough to be returned to the searcher. For 
example, if the English pages are relatively irrelevant, the 
English pages would not be translated for presentation as a 
result of the German search query. In those instances where 
the relevance scores associated with English web pages do 
not meet a threshold relevance score, German web pages that 
result from the German search query can be served to the 
searcher. 
0065. In some implementations, the query evaluation 
module 120 can include a relevancy comparison filter 250. 
The relevancy comparison filter 250 transmit the original 
search query and the translated query to a search engine 124. 
The search engine 124 can identify relevant web pages from 
a document corpora 126 and provide the relevant web pages 
to the search query and translated search query. The search 
engine 124 can also provide first relevancy scores associated 
with relevant web pages to the original search query and 
second relevancy scores associated with relevant web pages 
to the translated search query. In some implementations, the 
relevancy comparison filter 250 can compare the first rel 
evancy scores to the second relevancy scores. If the second 
relevancy scores are higher than the first relevancy scores, the 
translated search query can be used. Otherwise, the original 
search query can be used. In some implementations, the sec 
ond relevancy scores associated with the results from the 
translated search query can be discounted. For example, a 
web page in English could be translated to German, but it 
would probably be difficult to read. Thus, in these implemen 
tations, a readability factor associated with the translated web 
pages can be considered in the comparison, thereby favoring 
web pages in the language in which the search query was 
submitted. 
0066. In some implementations, such as shown in FIG. 2, 
each of the filters must be satisfied for a search query to be 
eligible for cross-language searching. In other implementa 
tions, any of the filters may be satisfied for the search query to 
be eligible for cross-language searching. 
0067. Other implementations in addition to the implemen 
tations of FIGS. 1A-C and 2 can also be used to facilitate 
cross-language searching. For example, FIGS. 3-7 outline 
different implementations in which only a single filter can be 
included in the query evaluation module. Combinations of 
any subset of the filters can also be used. 
0068 FIG. 3 is a block diagram illustrating another 
example cross-language searching system 300. In the imple 
mentation of FIG. 3, entities databases 340, 350 can be pro 
vided by a system remote to the cross-language searching 
system 300. The cross-language searching system 300 can 
include an input module 310. The input module 310 can be 
operable to receive a search query. In some implementations, 
the input module 310 can receive the search query from a 
client device. In other implementations, the input module 310 
can receive the search query through a search engine inter 
face. 
0069. The cross-language searching system 300 commu 
nicates with a translation service 320. The translation service 
320 can receive the search query from the input module 310. 
In some implementations, the translation service 320 can 
translate the search query from a first language to produce a 
translated search query in a second language. In some imple 
mentations, the translation module can translate the search 
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query to produce multiple translated search queries that can 
be used to perform a cross-language search. In some imple 
mentations, the translation module 320 can also produce a 
translation confidence score associated with the translation. 
The translation confidence score can identify a confidence 
associated with the translated search query. 
0070. In some implementations, the cross-language 
searching system can include a query evaluation module 330. 
The query evaluation module 330 can evaluate the search 
query to determine whether the search query is a candidate for 
performing a cross-language search. In some implementa 
tions, the query evaluation module can identify those queries 
that would result in relevant results when translated to lan 
guage. For example, the query evaluation module 330 can 
compare a confidence score associated with the translation to 
a threshold confidence score. In Such examples, the query 
evaluation module 330 can exclude translated search queries 
with confidence scores below the threshold from cross-lan 
guage searching, because translated search queries whose 
translation confidence scores below a threshold will likely not 
result in relevant results. 
0071. In other examples, the query evaluation module 330 
can determine whether the translated search query is associ 
ated with an entity (or entities) that are local to the language 
associated with the translated search query. In such examples, 
a user might enter 'Al Qahira, and the query evaluation 
module can determine that 'Al Qahira' is a local entity to the 
Arabic language. Thus, the query evaluation module can 
determine that results in Arabic are likely to be more relevant 
to the search query than results from English web pages. 
0072. In still further examples, the query evaluation mod 
ule 330 can determine if the results from the translated search 
query meet a minimum relevance threshold. In Such 
examples, the query evaluation module 330 can transmit the 
translated search query to a search service 360. The search 
service 360 can provide the query evaluation module 330 with 
results relevant to the translated search query and a relevance 
score associated with results from the translated search query. 
0073. In some examples, the query evaluation module 330 
can transmit the original search query and a translated search 
query to a search service 360. The search service 360 can 
provide a first set of results relevant to the original search 
query and a second set of results relevant to the translated 
search query to the query evaluation module 360. The search 
service 360 can also provide first relevance scores associated 
with the first set of results and second relevance scores asso 
ciated with the second set of results. The query evaluation 
module can determine if the first relevance scores are higher 
than the second relevance scores. In some implementations, 
the first relevance scores and second relevance scores can be 
computed similarly, Such that the scores from similarly rela 
tive results in separate languages are comparable. In other 
implementations, the first relevance scores or second rel 
evance scores can undergo a transformation to a universal 
relevance scale. 
0074 FIG. 4 is a block diagram illustrating an implemen 
tation of a query evaluation module 330a. In some implemen 
tations, the query evaluation module 330a can include a local 
entity filter module 410 operable to determine whether the 
original search query is related to an entity local to the lan 
guage of the original search query. In these implementations, 
the local entity filter module 410 can determine whether any 
of the tokens included in the original search query match any 
entities included in a local entities data store 340. If one or 
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more of the tokens of the search query are local to the lan 
guage of the original search query, the query evaluation mod 
ule can send the original search query (and/or results from the 
original search query) to an output module (e.g., output mod 
ule 370 of FIG. 3). 
0075 Alternatively, if the tokens of the original search 
query are not local to the language of the original search 
query, the query evaluation module, in Some implementa 
tions, can include a foreign entities filter module 430. The 
foreign entities filter module 430 can determine if the search 
query is related to aforeign entity (e.g., an entity foreign to the 
language of the original search query). For example, if a 
searcher entered the equivalent of “Yankee Stadium' in Ara 
bic, it can be assumed that the results from English web pages 
would be more relevant to the search query than results from 
Arabic web pages. In these implementations, the foreign enti 
ties filter module 430 can identify whether any of the tokens 
included in the search query match any of the entities 
included in a foreign entities data store 350. In some imple 
mentations, if the search query is not related to any of the 
foreign entities included in the foreign entities database 440, 
the original search query can be transmitted to an output 
module (e.g., output module 370 of FIG. 3). In other imple 
mentations, if the search query is not related to any of the local 
entities 340 and the search query is not related to any of the 
foreign entities 350, the query evaluation module 330 can 
perform further evaluation of the search query and/or trans 
lated search query. 
0076. In some implementations, when the search query is 
associated with one of the foreign entities 350, the query 
evaluation module 330a can include a query frequency mod 
ule 450 operable to determine whether the translated search 
query is used frequently enough that it is likely to produce 
relevant results. For example, if a translated search query is 
not used with some frequency, it is likely that there is not 
much interest in the subject by either searchers or publishers. 
Thus, it is likely that there are not many web pages relevant to 
the translated search query, and the translated search query 
would be unlikely to yield better results than the original 
search query. In some implementations, the query frequency 
module 450 can derive the popularity of a search query based 
on query statistics retrieved from the search service 360. The 
query statistics can include the number of times that the 
search query has previously been issued by clients. If the 
query statistics associated with the translated search query 
meet a threshold frequency, the translated search query can be 
sent to an output module (e.g., output module 370 of FIG. 3). 
If the query statistics associated with the translated search 
query do not meet a threshold frequency, the original search 
query can be sent to the output module. In other implemen 
tations, if a threshold frequency is not found by the query 
frequency module 450, the query evaluation module 330a can 
perform further evaluation of the search query and/or trans 
lated search query. 
0077 FIG. 5 is a block diagram illustrating an implemen 
tation of another query evaluation module 330b. In some 
implementations, the query evaluation module 330b can 
include a translation evaluation module 510. The translation 
evaluation module 510 can receive a confidence score asso 
ciated with the translated search query from a translation 
service 320. The translation service 320 can derive a transla 
tion confidencescore based on the confidence associated with 
the translation. The confidence can be based on a likelihood 
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that the translation is correct, for example, based on a number 
of alternative translations available for the search query. 
0078. In some implementations, the translation evaluation 
module 510 can compare the confidence score associated 
with the translated search query to a threshold confidence 
score. In Such implementations, the threshold confidence 
score can identify a minimum confidence associated with the 
translated search query that is likely to produce relevant 
results. If the translation confidence score is below the thresh 
old confidence score, the original search query can be sent to 
an output module (e.g., output module 370 of FIG. 3). Oth 
erwise the translated search query can be sent to the output 
module. 
007.9 FIG. 6 is a block diagram illustrating an implemen 
tation of another query evaluation module 330c. In some 
implementations, the query evaluation module 330c can 
include a relevance module 610 operable transmit the trans 
lated search query to a search engine 360. The search engine 
360 can derive relevance score associated with the results 
identifying web pages relevant to translated search query and 
provide the relevance scores of the results to the relevance 
module 610. 
0080. In some implementations, the query evaluation 
module 330c can include a comparison module 620 operable 
to compare the relevance score received from search engine 
360 through the relevance module 610 to a threshold rel 
evance score. The threshold relevance score can be a measure 
of the minimum relevance of a translated search query that is 
likely to produce results that would be of interest to a searcher. 
If the relevance score associated with the translated query is 
below the threshold relevance score, the query evaluation 
module 330c can send the original search query to an output 
module (e.g., output module 370 of FIG. 3). Alternatively, if 
the relevance score associated with the translated search 
query is above the threshold relevance score, the query evalu 
ation module 330c can send the translated search query to the 
output module. 
0081 FIG. 7 is a block diagram illustrating an implemen 
tation of another query evaluation module 330d. In some 
implementations, the query evaluation module 330d can 
include a first relevance module 710, and a second relevance 
module 720. The first relevance module 710 can send the 
original search query to a search service 360. The search 
service 360 can identify first set of relevance scores associ 
ated with an original search query and provide the first set of 
relevance scores and a first set of results including relevant 
web pages in the first language to the first relevance module 
710. 

0082. The second relevance module 720 can transmit the 
translated search query to the search service 360. The search 
service 360 can identify a second set of relevance scores 
associated with a translated search query. The search service 
360 can provide the second set of relevance scores and a 
second set of results including relevant web pages in the 
second language to the second relevance module 720. 
0083. In some implementations, the query evaluation 
module 330d can include a comparison module 730. The 
comparison module 730 can compare the first set of relevance 
score and the second relevance score to determine whetheran 
original search query or a translated search query result in 
more relevant search results. In some implementations, if a 
first relevance score is higher than a second relevance score, a 
first set of result associated with the original search query can 
be sent to an output module (e.g., output module 370 of FIG. 
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3). If the second relevance score is higher than the first rel 
evance score, a second set of results associated with the 
translated search query can be sent to the output module. In 
Some implementations, the comparison module can be biased 
to select the results associated with the original search query 
if the second relevance score is not significantly higher than 
the first relevance score. 
I0084. In some implementations, any of the implementa 
tions of the query evaluation module 330a-d disclosed with 
respect to FIGS. 4-7 can be combined with any one or more of 
the other query evaluation modules 330a-d. 
I0085 FIG. 8 is a flowchart illustrating an example process 
800 of providing a cross-language search. The process 800 
receives a search query (805). The search query can be 
received, for example, by an input module (e.g., input module 
110 of FIG. 1B). In some implementations, the search query 
can be received from a search engine. For example, a cross 
language search system can be an add-on component or a 
third party search component operable to receive the search 
query through an application programming interface (API). 
In other implementations, a cross-language search system 
can be integrated into the search engine, such that the input 
module is a search engine interface web page. In still further 
implementations, the input module can include a client soft 
ware component operating on a client device operable to 
intercept a search query. 
I0086. The process obtains a translated search query (810). 
The translated search query can be obtained, for example, 
from a translation service (e.g., translation service 122 of 
FIG.1B) by a query evaluation module (e.g., query evaluation 
module 120 of FIG. 1B). In some implementations, the trans 
lation service can produce a translated search query and a 
confidence score associated with the translated search query. 
The confidence score can indicate a confidence that the trans 
lation is correct. 
I0087. The process transmits the search query and trans 
lated search query to a search engine (815). The search query 
and translated search query can be transmitted to the search 
engine, for example, by a query evaluation module (e.g., 
query evaluation module 120 of FIG. 1B). In some imple 
mentations, the translated search query can include multiple 
translations of the original search query, each of which are 
different translations of the original search query (e.g., in the 
same language or different languages). 
I0088. The process receives results and relevance scores 
(820). The results and relevance scores can be received, for 
example, from the search engine (e.g., search engine 124 of 
FIG.1B) by a query evaluation module (e.g., query evaluation 
module 120 of FIG. 1B). The results and relevance scores can 
include a first set of results and a first set of relevance scores 
associated with the original search query. The results and 
relevance scores can also include a second set of results and a 
second set of relevance scores associated with the translated 
search query. 
I0089. The process evaluates the results and relevance 
scores from the search query and translated search query 
(825). The results and relevance scores can be evaluated, for 
example, by a query evaluation module (e.g., query evalua 
tion module 120 of FIG. 1B). In some implementations, the 
search query can be compared to a list of local and foreign 
entities, the translation quality can be tested using a confi 
dence score, a relevance score of translated search query 
results can be tested against a minimum relevance threshold, 
and/or the original search query results can be compared to 
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results from the translated search query based on a first and 
second relevance score respectively associated with the 
results of the queries. 
0090 The process serves results based on the results of the 
evaluation (830). The results can be served, for example, by 
an output module (e.g., output module 140 of FIG. 1B). In 
Some implementations the results can include results from the 
original search query and/or the translated search query. In 
other implementations the results can include a list of web 
pages that are most relevant to the original search query or to 
the translated search query. 
0091 FIG.9 is a flowchart illustrating an example process 
900 of providing a cross-language search. The process 
receives a search query (905). The search query can be 
received, for example, by an input module (e.g., input module 
110 of FIG. 1B). In some implementations, the search query 
can be received from a search engine interface. For example, 
a cross-language search system can be an add-on component 
or a third party search component operable to receive the 
search query from a search engine interface. In other imple 
mentations, a cross-language search system can be integrated 
into the search engine, such that the input module is a search 
engine interface web page. In still further implementations, 
the input module can include a client software component 
operating on a client device operable to intercept a search 
query. 
0092. The process obtains a translated search query (910). 
The translated search query can be obtained, for example, 
from a translation service (e.g., translation service 122 of 
FIG.1B) by a query evaluation module (e.g., query evaluation 
module 120 of FIG. 1B). In some implementations, the trans 
lation service can produce a translated search query and a 
confidence score associated with the translated search query. 
The confidence score can indicate a confidence that the trans 
lation is correct. 
0093. The process obtains relevance scores of results from 
the original search query and translated search query (915). 
Relevance scores for the original search query and translated 
search query results can be obtained, for example, by a query 
evaluation module (e.g., query evaluation module 120 of FIG. 
1B) from a search engine (e.g., search engine 124 of FIG. 1B). 
In some implementations, the original search query and trans 
lated search query can be transmitted to a search engine. The 
search engine can provide a first set of results and a first set of 
relevance scores associated with the original search query and 
a second set of results and second set of relevance scores 
associated with the translated search query. 
0094. The process can compare the results of the search 
query and the translated search query (920). The results of the 
search query and the translated search query can be com 
pared, for example, by a query evaluation module (e.g., query 
evaluation module 120 of FIG. 1B). In some implementa 
tions, comparing the results of the original search query and 
the translated search query can include comparing the first set 
of relevance scores and to the second set of relevance scores. 
In some implementations, the first set of relevance scores and 
second set of relevance scores can be compared to determine 
whether to use the original search query or the translated 
search query based on which search query has more relevant 
results as indicated by the respective relevance scores. 
0095. If the process determines that the original search 
query yields more relevant results, the process serves the 
results of the original search query (925). The original search 
query results can be served, for example, by an output module 
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(e.g., output module 140 of FIG. 1B) in conjunction with a 
query evaluation module (e.g., query evaluation module 120 
of FIG. 1B). In some implementations, the results of the 
search query can be served to the client device that submitted 
the search query. 
0096. If the process determines that the translated search 
query yields more relevant results, the process serves trans 
lated search query (930). The translated search query can be 
served, for example, by an output module (e.g., output mod 
ule 140 of FIG. 1B) in conjunction with a query evaluation 
module (e.g., query evaluation module 120 of FIG. 1B). In 
Some implementations, the results of the translated search 
query can be served to the client device that submitted the 
search query. 
0097 FIG. 10 is a flowchart illustrating another example 
method of providing a cross-language search. The process 
receives a search query (1005). The search query can be 
received, for example, by an input module (e.g., input module 
110 of FIG. 1B). In some implementations, the search query 
can be received from a search engine interface. For example, 
a cross-language search system can be an add-on component 
or a third party search component operable to receive the 
search query from a search engine interface. In other imple 
mentations, a cross-language search system can be integrated 
into the search engine, such that the input module is a search 
engine interface web page. In still further implementations, 
the input module can include a client software component 
operating on a client device operable to intercept a search 
query. 

0098. The process obtains a translated search query 
(1010). The translated search query can be obtained, for 
example, from a translation module (e.g., translation service 
122 of FIG. 1B) by a query evaluation module (e.g., query 
evaluation module 120 of FIG. 1B). In some implementa 
tions, the translation service can provide a translated search 
query and a confidence score associated with the translated 
search query. The confidence score can indicate a confidence 
that the translation is correct. 

0099. The process obtains results from the translated 
search query (1015). The translated search query results can 
be obtained, for example, by a query evaluation module (e.g., 
query evaluation module 120 of FIG. 1B). In some imple 
mentations, the translated search query can be transmitted to 
a search engine (e.g., search engine 124 of FIG. 1B). The 
search engine can identify a set of web pages relevant to the 
translated search query and a set of relevance scores associ 
ated with the set of relevant web pages. The search engine can 
provide the results (e.g., relevant web pages and associated 
relevance scores) to the query evaluation module. 
0100. The process determines whether the results of the 
translated search query are satisfactory (1020). The determi 
nation of whether the translated search query results are sat 
isfactory, for example, can be performed by a query evalua 
tion module (e.g., query evaluation module 120 of FIG. 1B). 
In Some implementations, determination of whether the 
results from translated search query are satisfactory can be 
based on the set of relevance scores (e.g., individually or in 
aggregate) meeting a minimum relevance score threshold, the 
relevance scores of the results associated with the translated 
search query being better than a relevance score of the results 
associated with an original search query, the translation con 
fidence score associated with the translated search query 
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meeting a minimum confidence threshold, oran token from 
the search query or translated search query matching an entity 
from an entity data store. 
0101 If the process determines that the results of trans 
lated search query are not satisfactory, the process serves the 
results of the original search query (1025). The results of 
original search query can be served, for example, by a query 
evaluation module (e.g., query evaluation module 120 of FIG. 
1B) in conjunction with an output module (e.g., output mod 
ule 140 of FIG. 1B). In some implementations, the results of 
the search query can be served to the client device that sub 
mitted the search query. 
0102) If the process determines that the results of the trans 
lated search query are satisfactory, the process serves the 
results of the translated search query (1030). The results of the 
translated search query can be served, for example, by a query 
evaluation module (e.g., query evaluation module 120 of FIG. 
1B) in conjunction with an output module (e.g., output mod 
ule 140 of FIG. 1B). In some implementations, the results of 
the translated search query can be served to the client device 
that Submitted the search query. 
0103 Embodiments of the subject matter and the func 
tional operations described in this specification can be imple 
mented in digital electronic circuitry, or in computer soft 
ware, firmware, or hardware, including the structures 
disclosed in this specification and their structural equivalents, 
or in combinations of one or more of them. Embodiments of 
the subject matter described in this specification can be 
implemented as one or more computer program products, i.e., 
one or more modules of computer program instructions 
encoded on a tangible program carrier for execution by, or to 
control the operation of data processing apparatus. The tan 
gible program carrier can be a propagated signal or a com 
puter readable medium. The propagated signal is an artifi 
cially generated signal, e.g., a machine generated electrical, 
optical, or electromagnetic signal, that is generated to encode 
information for transmission to Suitable receiver apparatus 
for execution by a computer. The computer readable medium 
can be a machine readable storage device, a machine readable 
storage substrate, a memory device, a composition of matter 
effecting a machine readable propagated signal, or a combi 
nation of one or more of them. 
0104. The term “data processing apparatus' encompasses 

all apparatus, devices, and machines for processing data, 
including by way of example a programmable processor, a 
computer, or multiple processors or computers. The appara 
tus can include, in addition to hardware, code that creates an 
execution environment for the computer program in question, 
e.g., code that constitutes processor firmware, a protocol 
Stack, a database management System, an operating System, 
or a combination of one or more of them. 
0105. A computer program (also known as a program, 
Software, Software application, Script, or code) can be written 
in any form of programming language, including compiled or 
interpreted languages, or declarative or procedural lan 
guages, and it can be deployed in any form, including as a 
stand alone program or as a module, component, Subroutine, 
or other unit Suitable for use in a computing environment. A 
computer program does not necessarily correspond to a file in 
a file system. A program can be stored in a portion of a file that 
holds other programs or data (e.g., one or more scripts stored 
in a markup language document), in a single file dedicated to 
the program in question, or in multiple coordinated files (e.g., 
files that store one or more modules, Sub programs, or por 
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tions of code). A computer program can be deployed to be 
executed on one computer or on multiple computers that are 
located at one site or distributed across multiple sites and 
interconnected by a communication network. 
0106 The processes and logic flows described in this 
specification can be performed by one or more programmable 
processors executing one or more computer programs to per 
form functions by operating on input data and generating 
output. The processes and logic flows can also be performed 
by, and apparatus can also be implementedas, special purpose 
logic circuitry, e.g., an FPGA (field programmable gate array) 
or an ASIC (application specific integrated circuit). 
0107 Processors suitable for the execution of a computer 
program include, by way of example, both general and special 
purpose microprocessors, and any one or more processors of 
any kind of digital computer. Generally, a processor will 
receive instructions and data from a read only memory or a 
random access memory or both. The essential elements of a 
computer are a processor for performing instructions and one 
or more memory devices for storing instructions and data. 
Generally, a computer will also include, or be operatively 
coupled to receive data from or transfer data to, or both, one 
or more mass storage devices for storing data, e.g., magnetic, 
magneto optical disks, or optical disks. However, a computer 
need not have such devices. Moreover, a computer can be 
embedded in another device, e.g., a mobile telephone, a per 
Sonal digital assistant (PDA), a mobile audio or video player, 
a game console, a Global Positioning System (GPS) receiver, 
to name just a few. 
0.108 Computer readable media suitable for storing com 
puter program instructions and data include all forms of non 
Volatile memory, media and memory devices, including by 
way of example semiconductor memory devices, e.g., 
EPROM, EEPROM, and flash memory devices; magnetic 
disks, e.g., internal hard disks or removable disks; magneto 
optical disks; and CD ROM and DVD ROM disks. The pro 
cessor and the memory can be supplemented by, or incorpo 
rated in, special purpose logic circuitry. 
0109 To provide for interaction with a user, embodiments 
of the subject matter described in this specification can be 
implemented on a computer having a display device, e.g., a 
CRT (cathode ray tube) or LCD (liquid crystal display) moni 
tor, for displaying information to the user and a keyboard and 
a pointing device, e.g., a mouse or a trackball, by which the 
user can provide input to the computer. Other kinds of devices 
can be used to provide for interaction with a user as well; for 
example, feedback provided to the user can be any form of 
sensory feedback, e.g., visual feedback, auditory feedback, or 
tactile feedback; and input from the user can be received in 
any form, including acoustic, speech, or tactile input. 
0110 Embodiments of the subject matter described in this 
specification can be implemented in a computing system that 
includes a back end component, e.g., as a data server, or that 
includes a middleware component, e.g., an application server, 
or that includes a front end component, e.g., a client computer 
having a graphical user interface or a Web browser through 
which a user can interact with an implementation of the 
Subject matter described is this specification, or any combi 
nation of one or more Suchback end, middleware, or frontend 
components. The components of the system can be intercon 
nected by any form or medium of digital data communication, 
e.g., a communication network. Examples of communication 
networks include a local area network (“LAN”) and a wide 
area network (“WAN”), e.g., the Internet. 
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0111. The computing system can include clients and Serv 
ers. A client and server are generally remote from each other 
and typically interact through a communication network. The 
relationship of client and server arises by virtue of computer 
programs running on the respective computers and having a 
client server relationship to each other. 
0112 While this specification contains many specific 
implementation details, these should not be construed as limi 
tations on the scope of any invention or of what may be 
claimed, but rather as descriptions of features that may be 
specific to particular embodiments of particular inventions. 
Certain features that are described in this specification in the 
context of separate embodiments can also be implemented in 
combination in a single embodiment. Conversely, various 
features that are described in the context of a single embodi 
ment can also be implemented in multiple embodiments sepa 
rately or in any suitable subcombination. Moreover, although 
features may be described above as acting in certain combi 
nations and even initially claimed as such, one or more fea 
tures from a claimed combination can in some cases be 
excised from the combination, and the claimed combination 
may be directed to a subcombination or variation of a sub 
combination. 

0113. Similarly, while operations are depicted in the draw 
ings in a particular order, this should not be understood as 
requiring that such operations be performed in the particular 
order shown or in sequential order, or that all illustrated 
operations be performed, to achieve desirable results. In cer 
tain circumstances, multitasking and parallel processing may 
be advantageous. Moreover, the separation of various system 
components in the embodiments described above should not 
be understood as requiring such separation in all embodi 
ments, and it should be understood that the described program 
components and systems can generally be integrated together 
in a single software product or packaged into multiple soft 
ware products. 
0114 Particular embodiments of the subject matter 
described in this specification have been described. Other 
embodiments are within the scope of the following claims. 
For example, the actions recited in the claims can be per 
formed in a different order and still achieve desirable results. 
As one example, the processes depicted in the accompanying 
figures do not necessarily require the particular order shown, 
or sequential order, to achieve desirable results. In certain 
implementations, multitasking and parallel processing may 
be advantageous. 

1. A computer implemented method comprising: 
receiving a search query from a client device, the search 

query being Submitted in a first language; 
obtaining a translated search query, the translated search 

query being a translation of the search query to a second 
language; 

receiving a first set of results responsive to the search query 
and a second set of results responsive to the translated 
search query, the first set of results including a first set of 
web pages and a first set of relevance scores and the 
second set of results including a second set of web pages 
and a second set of relevance scores; 

comparing the first set of relevance scores with the second 
set of relevance scores; and 
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serving a results page comprising at least a portion of one 
or both of the first set of results or the second set of 
results in response to the comparison of the first set of 
relevance scores and second set of relevance scores. 

2. The computer implemented method of claim 1, further 
comprising serving a first portion of the first set of web pages 
and a second portion of the second set of web pages, the first 
portion and the second portion comprising the most relevant 
results using the relevance scores associated with the first and 
second portions. 

3. The computer implemented method of claim 1, wherein 
comparing the first set of relevance scores with the second set 
of relevance scores comprises: 

aggregating the first set of relevance scores; 
aggregating the second set of relevance scores; 
comparing the aggregation of the second set of relevance 

scores is greater than the aggregation of the first set of 
relevance scores; 

wherein results from the second set of results are served if 
the aggregation of the second set of relevance scores is 
greater than the aggregation of the second set of rel 
evance scores, otherwise results from the first set of 
search results are served. 

4. The computer implemented method of claim 1, further 
comprising obtaining a translated web page if the comparison 
of the first set of relevance scores and the second set of 
relevance scores identifies that the second set of relevance 
scores are more relevant and serving the translated web page 
based on receiving a selection of the web page from the client 
device. 

5. The computer implemented method of claim 1, further 
comprising: 

comparing an aggregation of relevance scores from the 
second set of relevance scores to a threshold relevance 
score; and 

if the aggregation of relevance scores exceeds the threshold 
relevance score, serving search results. 

6. The computer implemented method of claim 1, further 
comprising: 

obtaining a number of previous queries that correspond to 
the translated search query; 

comparing the number of previous queries to a threshold 
number of queries; and 

wherein serving the second set of results is based on the 
comparison of the number of previous queries to the 
threshold number of queries. 

7. The computer implemented method of claim 1, wherein 
the first set of relevance scores and the second set of relevance 
scores each comprise a relevance factor and a ranking factor, 
the relevance factor measuring a degree to which the results 
from the search query or the translated search query matches 
the search query, and the ranking factor measuring a fre 
quency with which a web page is linked by other web pages. 

8. The computer implemented method of claim 1, wherein 
the first set of relevance scores is based on an analysis of first 
click through rates of results from the first search query, and 
the second set of relevance scores is based on an analysis of 
second click through rates of results from the translated 
search query. 

9. Software stored in one or more computer readable media 
and comprising instructions executable by a processing sys 
tem and upon execution, causing the processing system to 
perform operations, comprising: 
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receiving a search query from a client device, the search 
query being Submitted in a first language; 

obtaining a translated search query, the translated search 
query being a translation of the search query to a second 
language; 

receiving a first set of results responsive to the search query 
and a second set of results responsive to the translated 
search query, the first set of results including a first set of 
web pages and a first set of relevance scores and the 
second set of results including a second set of web pages 
and a second set of relevance scores; 

comparing the first set of relevance scores with the second 
set of relevance scores; and 

serving a results page comprising at least a portion of one 
or both of the first set of results or the second set of 
results based on the comparison of the first set of rel 
evance scores and second set of relevance scores. 

10. The software of claim 9, wherein the instructions are 
further operable to cause the processing system to performan 
operation comprising serving a first portion of the first set of 
web pages and a second portion of the second set of web 
pages, the first portion and the second portion comprising the 
most relevant results using the relevance scores associated 
with the first and second portions. 

11. The software of claim 9, wherein the instructions are 
further operable to cause the processing system to performan 
operation comprising obtaining a translated web page if the 
comparison of the first set of relevance scores and the second 
set of relevance scores identifies that the second set of rel 
evance scores are more relevant and serving the translated 
web page based on receiving a selection of the web page from 
the client device. 

12. The software of claim 9, wherein the instructions are 
further operable to cause the processing system to perform 
operations comprising: 

comparing an aggregation of relevance scores from the 
second set of relevance scores to a threshold relevance 
score; and 

if the aggregation of relevance scores exceeds the threshold 
relevance score, serving search results. 

13. The software of claim 9, wherein the instructions are 
further operable to cause the processing system to perform 
operations comprising: 

obtaining a number of previous queries that correspond to 
the translated search query; 

comparing the number of previous queries to a threshold 
number of queries; and 

wherein serving the second set of results is based on the 
comparison of the number of previous queries to the 
threshold number of queries. 

14. The software of claim 9, wherein the first set of rel 
evance scores and the second set of relevance scores each 
comprise a relevance factor and a ranking factor, the rel 
evance factor measuring a degree to which the results from 
the search query or the translated search query matches the 
search query, and the ranking factor measuring a frequency 
with which a web page is linked by other web pages. 

15. The software of claim 9, wherein the first set of rel 
evance scores is based on an analysis of first click through 
rates of results from the first search query, and the second set 
of relevance scores is based on an analysis of second click 
through rates of results from the translated search query. 

Mar. 26, 2009 

16. A computer implemented method comprising: 
receiving a search query from a client device, the search 

query being Submitted in a first language; 
obtaining a translated search query, the translated search 

query being a translation of the search query to a second 
language; 

receiving first results responsive to the search query, the 
first results including first web pages having first rel 
evance Scores; 

receiving second results responsive to the translated search 
query, the second results including second web pages 
having second relevance scores; 

combining the first set of results and the second set of 
results into an ordinal list of search results; 

deriving an order of most relevant to least relevant from the 
first and second relevance scores, the order comprising 
the order of the ordinal list of search results; 

serving a results page comprising a specified number of the 
ordinal list of search results. 

17. The computer implemented method of claim 16, fur 
ther comprising obtaining a translated web page if the results 
page includes a web page from the second set of search 
results. 

18. The computer implemented method of claim 16, fur 
ther comprising: 

comparing respective relevance scores from the ordinal list 
of search results to a threshold relevance score; and 

if a respective relevance score does not exceed the thresh 
old relevance score, eliminating the result from the ordi 
nal list of search results. 

19. The computer implemented method of claim 16, fur 
ther comprising: 

obtaining a number of previous queries that correspond to 
the translated search query; 

comparing the number of previous queries to a threshold 
number of queries; and 

wherein results from the second set of search results are 
included in the ordinal list of search results if the number 
of previous queries for the translated search query 
exceeds the threshold number of queries. 

20. The computer implemented method of claim 16, 
wherein the first set of relevance scores is based on an analysis 
of first click through rates of results from the first search 
query, and the second set of relevance scores is based on an 
analysis of second click through rates of results from the 
translated search query. 

21. A computer implemented method, comprising: 
receiving a search query from a client device, the search 

query being Submitted in a first language; 
obtaining a translated search query, the translated search 

query being a translation of the search query to a second 
language; 

receiving a first result responsive to the search query, the 
first result including a first web page having a first rel 
evance Score; 

receiving a second result responsive to the translated 
search query, the second result including a second web 
page having a second relevance score; 

comparing the first relevance score to the second relevance 
score; and 

serving a results page comprising the first result if the first 
relevance score exceeds the second relevance score, the 
results page comprising the second result if the second 
relevance score exceeds the first relevance score. 
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22-41. (canceled) 
42. A computer implemented method comprising: 
receiving an original search query in a first language; 
obtaining a translated search query associated with the 

original search query, the translated search query being 
in a second language; 

evaluating the translated search query to determine 
whether the translated search query is a candidate for a 
cross-language search; and 

if the translated search query is a candidate for the cross 
language search: 
receiving a first set of results responsive to the search 

query and a second set of results responsive to the 
translated search query, the first set of results includ 
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ing a first set of web pages and a first set of relevance 
scores and the second set of results including a second 
set of web pages and a second set of relevance scores; 

comparing the first set of relevance scores with the Sec 
ond set of relevance scores; and 

serving a results page comprising at least a portion of 
one or both of the first set of results or the second set 
of results in response to the comparison of the first set 
of relevance scores and second set of relevance 
scores; and 

if the translated search query is not a candidate for the 
cross-language search serving search results for the 
original search query. 

c c c c c 


