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(57) ABSTRACT 

Methods and apparatus consistent With the invention alloW 
a user to submit an ambiguous Search query and to receive 

relevant Search results. In one embodiment, a sequence of 
numbers received from a user of a standard telephone 

keypad is translated into a set of potentially corresponding 
alphanumeric sequences. These potentially corresponding 
alphanumeric sequences are provided as an input to a 
conventional Search engine, using a boolean “OR” expres 
sion, and the Search results are presented to the user. The 
Search engine e?‘ectively limits Search results to those in 
Which the user Was likely interested. 
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METHODS AND APPARATUS FOR PROVIDING 
SEARCH RESULTS IN RESPONSE TO AN 

AMBIGUOUS SEARCH QUERY 

RELATED APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 09/748,431 (incorporated herein by 
reference and referred to as “the ’431 application”), ?led on 
Dec. 26, 2000, titled: “METHODS AND APPARATUS FOR 
PROVIDING SEARCH RESULTS IN RESPONSE TO AN 
AMBIGUOUS SEARCH QUER ” and listing Benjamin 
Thomas SMITH Sergey BRIN, Sanjay GHEMAWAT and 
John A. BAUER as inventors, Which application claims 
priority under 35 U.S.C. § 119(e) to US. Provisional Appli 
cation Serial No. 60/216,530 (incorporated herein by refer 
ence and referred to as “the ’530 application”), titled “DATA 
ENTRY AND SEARCH FOR HANDHELD DEVICES,” 
?led on Jul. 6, 2000. 

BACKGROUND OF THE INVENTION 

[0002] A. Field of the Invention 

[0003] This invention relates generally to methods and 
apparatus for providing search results in response to an 
ambiguous search query provided by a user. 

[0004] B. Description of the Related Art 

[0005] Most search engines operate under the assumption 
that the end user is entering search queries using something 
like a conventional keyboard, Where the input of alphanu 
meric strings is not dif?cult. As small devices become more 
common, hoWever, this assumption is not alWays valid. For 
example, users may query search engines using a Wireless 
telephone that supports the WAP (Wireless Application 
Protocol) standard. Devices such as Wireless telephones 
typically have a data input interface Wherein a particular 
action by the user (e.g., pressing a key) may correspond to 
more than one alphanumeric character. A detailed descrip 
tion of WAP architecture is available at http:// 
WWWl .Wapforum.org/tech/documents/SPEC--WAPArch 
19980439.pdf (“WAP 100 Wireless Application Protocol 
Architecture Speci?cation”). 

[0006] In the usual case, the WAP user navigates to the 
search query page, and is presented With a form into Which 
they input their search query. With conventional methods, 
the user may be required to press multiple keys to select a 
particular letter. On a standard telephone keypad, for 
example, the user Would select the letter “b” by pressing the 
“2” key tWice, or Would select the letter “s” by pressing the 
“7” key four times. Accordingly, to enter a query for “ben 
smith”, the user Would ordinarily need to enter the folloWing 
string of keypresses: 223366077776444844, Which map to 
letters as folloWs: 

[0007] 22->b 

[000s] 33->e 

[0009] 66->n 

[0010] 0->space 
[0011] 7777-» 

[0012] 6->m 

[0013] 444->i 
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[0014] 8->t 

[0015] 44->11 

[0016] After the user has entered their search request, the 
search engine receives the Word or Words from the user, and 
proceeds in much the same manner as if it had received the 
request from a desktop broWser Wherein the user employed 
a conventional keyboard. 

[0017] As can be seen from the foregoing example, this 
form of data entry is inef?cient in that it requires eighteen 
keystrokes to enter the nine alphanumeric characters 
(including the space) corresponding to “ben smith”. Others 
have attempted to overcome the limitations imposed by 
reduced data entry devices, but each of the approaches 
developed thus far has shortcomings. There remains, there 
fore, a need for methods and apparatus for providing rel 
evant search results in response to an ambiguous search 
query. 

SUMMARY OF THE INVENTION 

[0018] Methods and apparatus consistent With the present 
invention, as embodied and broadly described herein, pro 
vide relevant search results in response to an ambiguous 
search query. Consistent With the invention, such a method 
includes receiving a sequence of ambiguous information 
components from a user. The method obtains mapping 
information that maps the ambiguous information compo 
nents to less ambiguous information components. This map 
ping information is used to translate the sequence of 
ambiguous information components into one or more cor 
responding sequences of less ambiguous information com 
ponents. One or more of these sequences of less ambiguous 
information are provided as an input to a search engine. The 
search results are obtained from the search engine and are 
presented to the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The accompanying draWings, Which are incorpo 
rated in, and constitute a part of, this speci?cation illustrate 
an embodiment of the invention and, together With the 
description, serve to explain the advantages and principles 
of the invention. In the draWings, 

[0020] FIG. 1 illustrates a block diagram of a system in 
Which methods and apparatus consistent With the present 
invention map be implemented; 

[0021] FIG. 2 illustrates a block diagram of a client 
device, consistent With the invention; 

[0022] FIG. 3 illustrates a diagram depicting three docu 
ments; 

[0023] FIG. 4a illustrates a conventional alphanumeric 
index; 
[0024] FIG. 4b illustrates a How diagram for providing 
search results in response to a conventional alphanumeric 
search query; 

[0025] FIG. 5a illustrates a How diagram, consistent With 
the invention, for providing search results in response to an 
ambiguous search query; 

[0026] FIG. 5b illustrates a diagram for mapping alpha 
numeric information to numeric information; and 
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[0027] FIG. 6 illustrates another How diagram, consistent 
With the invention, for providing search results in response 
to an ambiguous search query. 

DETAILED DESCRIPTION 

[0028] Reference Will noW be made in detail to an embodi 
ment of the present invention as illustrated in the accompa 
nying draWings. The same reference numbers may be used 
throughout the draWings and the folloWing description to 
refer to the same or like parts. 

A. OvervieW 

[0029] Methods and apparatus consistent With the inven 
tion alloW a user to submit an ambiguous search query and 
to receive potentially disambiguated search results. In one 
embodiment, a sequence of numbers received from a user of 
a standard telephone keypad is translated into a set of 
potentially corresponding alphanumeric sequences. These 
potentially corresponding alphanumeric sequences are pro 
vided as an input to a conventional search engine, using a 
boolean “OR” expression. In this manner, the search engine 
is used to help limit search results to those in Which the user 
Was likely interested. 

B. Architecture 

[0030] FIG. 1 illustrates a system 100 in Which methods 
and apparatus, consistent With the present invention, may be 
implemented. The system 100 may include multiple client 
devices 110 connected to multiple servers 120 and 130 via 
a netWork 140. The netWork 140 may include a local area 
netWork (LAN), a Wide area netWork (WAN), a telephone 
netWork, such as the Public SWitched Telephone NetWork 
(PSTN), an intranet, the Internet, or a combination of 
netWorks. TWo client devices 110 and three servers 120 and 
130 have been illustrated as connected to netWork 140 for 
simplicity. In practice, there may be more or less client 
devices and servers. Also, in some instances, a client device 
may perform the functions of a server and a server may 
perform the functions of a client device. 

[0031] The client devices 110 may include devices, such 
mainframes, minicomputers, personal computers, laptops, 
personal digital assistants, or the like, capable of connecting 
to the netWork 140. The client devices 110 may transmit data 
over the netWork 140 or receive data from the netWork 140 
via a Wired, Wireless, or optical connection. 

[0032] FIG. 2 illustrates an exemplary client device 110 
consistent With the present invention. The client device 110 
may include a bus 210, a processor 220, a main memory 230, 
a read only memory (ROM) 240, a storage device 250, an 
input device 260, an output device 270, and a communica 
tion interface 280. 

[0033] The bus 210 may include one or more conventional 
buses that permit communication among the components of 
the client device 110. The processor 220 may include any 
type of conventional processor or microprocessor that inter 
prets and executes instructions. The main memory 230 may 
include a random access memory (RAM) or another type of 
dynamic storage device that stores information and instruc 
tions for execution by the processor 220. The ROM 240 may 
include a conventional ROM device or another type of static 
storage device that stores static information and instructions 
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for use by the processor 220. The storage device 250 may 
include a magnetic and/or optical recording medium and its 
corresponding drive. 

[0034] The input device 260 may include one or more 
conventional mechanisms that permit a user to input infor 
mation to the client device 110, such as a keyboard, a mouse, 
a pen, voice recognition and/or biometric mechanisms, etc. 
The output device 270 may include one or more conven 
tional mechanisms that output information to the user, 
including a display, a printer, a speaker, etc. The commu 
nication interface 280 may include any transceiver-like 
mechanism that enables the client device 110 to communi 
cate With other devices and/or systems. For example, the 
communication interface 280 may include mechanisms for 
communicating With another device or system via a net 
Work, such as netWork 140. 

[0035] As Will be described in detail beloW, the client 
devices 110, consistent With the present invention, perform 
certain searching-related operations. The client devices 110 
may perform these operations in response to processor 220 
executing softWare instructions contained in a computer 
readable medium, such as memory 230. A computer-read 
able medium may be de?ned as one or more memory 
devices and/ or carrier Waves. The softWare instructions may 
be read into memory 230 from another computer-readable 
medium, such as the data storage device 250, or from 
another device via the communication interface 280. The 
softWare instructions contained in memory 230 causes pro 
cessor 220 to perform search-related activities described 
beloW. Alternatively, hardWired circuitry may be used in 
place of or in combination With softWare instructions to 
implement processes consistent With the present invention. 
Thus, the present invention is not limited to any speci?c 
combination of hardWare circuitry and softWare. 

[0036] The servers 120 and 130 may include one or more 
types of computer systems, such as a mainframe, minicom 
puter, or personal computer, capable of connecting to the 
netWork 140 to enable servers 120 and 130 to communicate 
With the client devices 110. In alternative implementations, 
the servers 120 and 130 may include mechanisms for 
directly connecting to one or more client devices 110. The 
servers 120 and 130 may transmit data over netWork 140 or 
receive data from the netWork 140 via a Wired, Wireless, or 
optical connection. 

[0037] The servers may be con?gured in a manner similar 
to that described above in reference to FIG. 2 for client 
device 110. In an implementation consistent With the present 
invention, the server 120 may include a search engine 125 
usable by the client devices 110. The servers 130 may store 
documents (or Web pages) accessible by the client devices 
110. 

C. Architectural Operation 

[0038] FIG. 3 illustrates a diagram depicting three docu 
ments, Which may be stored for example on one of the 
servers 130. 

[0039] A ?rst document (Document 1) contains tWo 
entriesi“car repair” and “car rental”iand is numbered “3” 
at its bottom. A second document (Document 2) contains the 
entry “video rental”. A third document (Document 3) con 
tains three entriesi“Wine”, “champagne”, and “bar 
items”iand includes a link (or reference) to Document 2. 
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[0040] For the sake of illustrative simplicity, the docu 
ments shown in FIG. 3 only contain alphanumeric strings of 
information (e.g., “car”, “repair”, “Wine”, etc.). Those 
skilled in the art Will recognize, hoWever, that in other 
situations the documents could contain other types of infor 
mation, such as phonetic, or audiovisual information. 

[0041] FIG. 4a illustrates a conventional alphanumeric 
index, based on the documents shoWn in FIG. 3. The ?rst 
column of the index contains a list of alphanumeric terms, 
and the second column contains a list of the documents 
corresponding to those terms. Some terms, such as the 
alphanumeric term “3”, only correspond to (e.g., appear in) 
one documentiin this case Document 1. Other terms, such 
as “rental”, correspond to multiple documentsiin this case 
Documents 1 and 2. 

[0042] FIG. 4b illustrates hoW a conventional search 
engine, such as search engine 125, Would use the index 
illustrated in FIG. 4a to provide search results in response to 
an alphanumeric search query. The alphanumeric query may 
be generated using any conventional technique. For pur 
poses of illustration, consider tWo alphanumeric queries: 
“car” and “Wine”. Under a conventional approach, search 
engine 125 receives an alphanumeric query, such as “car” 
(stage 410), and uses the alphanumeric index to determine 
Which documents correspond to that query (stage 420). In 
this example, a conventional search engine 125 Would use 
the index illustrated in FIG. 4a to determine that “car” 
corresponds to Document 1 and Would return Document 1 
(or a reference to it) to the user as a search result. Similarly, 
a conventional search engine Would determine that “Wine” 
corresponds to Document 3 and Would return Document 3 
(or a reference to it) to the user (stage 430). 

[0043] FIG. 5a illustrates a How diagram, consistent With 
the invention, of a preferred technique for providing search 
results in response to a numeric search query, based on the 
documents and index shoWn in FIGS. 3 and 411, respectively. 
For the sake of illustrative ease, FIG. 511 describes a par 
ticular technique for processing a numeric query based on 
the mapping of a standard telephone handset; but those 
skilled in the art Will recogniZe that other techniques con 
sistent With the invention may be used. 

[0044] At stage 510, a sequence “227” (consisting of 
numeric components “2”, “2”, and “7”) is received from a 
user. At stage 520, information is obtained about hoW the 
numeric components map to letters. Assuming that the user 
entered the information from a standard telephone keypad, 
this mapping information is shoWn in FIG. 5b. As shoWn in 
FIG. 5b, the letters “a”, “b”, and “c” each map to the number 
“1”, the letters “p”, “q”, “r”, and “s” each map to the number 
“7”, and so forth. 

[0045] At stage 530, using this mapping information, the 
sequence “227” is translated into its potential alphanumeric 
equivalents. Based on the information shoWn in FIG. 5b, 
there exist 36 possible combinations of letters that corre 
spond to the sequence “227”, including the folloWing: aap, 
bap, cap, abp, bbp, . . . bar . . . car . . . ccs. If numbers are 

included in the possible combinations (e.g., “aa7”), there 
Would exist 80 possible combinations. Rather than generat 
ing all possible alphanumeric equivalents, it may be desir 
able to limit the generated equivalents based on some 
lexicon. For example, it may be desirable to generate only 
those alphanumeric equivalents that appear in a dictionary, 
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search engine log of previous search queries, etc.; or to 
otherWise limit the alphanumeric equivalents by using 
knoWn statistical techniques (e.g., the probability of certain 
Words appearing together). 

[0046] At stage 540, these alphanumeric equivalents are 
provided as an input to a conventional search engine, such 
as that described in reference to FIGS. 4a and 4b, using a 
logical “OR” operation. For example, the search query 
provided to the search engine could be “aap OR bap OR cap 
OR abp . . . OR bar . . . OR car”. Although all possible 

alphanumeric equivalents may be provided to the search 
engine, a subset may instead be used by using conventional 
techniques to eliminate equivalents that are unlikely to be 
intended. For example, one could generate a narroWer list of 
possible combinations by using techniques that draW upon 
probabilistic information about the usage of letters or Words: 
one could ignore combinations that begin With “qt” but 
include (and favor) combinations that begin With “qu.” 

[0047] At stage 550, search results are obtained from the 
search engine. Because terms such as “aap” and “abp” do 
not appear in the search engine’s index, they are effectively 
ignored. Indeed, the only terms contained Within the index 
shoWn in FIG. 4b are “car” and “bar”, and so the only search 
results returned are those that reference Documents 1 and 3. 
At stage 560, these search results are presented to the user. 
The search results may be presented in the same order 
provided by the search engine, or may be reordered based on 
considerations such as the language of the user. Assuming 
that the user Was only interested in documents containing the 
term “bar”, the user Would receive an undesired result 
(Document 3) in addition to the desired result (Document 1). 
This may be an acceptable price to pay, hoWever, for the 
bene?t of the user only having to press three keys to 
formulate the search query. 

[0048] FIG. 6 illustrates another How diagram, consistent 
With the invention, of a preferred technique for providing 
search results in response to a numeric search query, based 
on the documents and index shoWn in FIGS. 3 and 411, 
respectively. This How diagram demonstrates hoW increas 
ing the siZe of the received sequence can help limit search 
results to those desired by the user. For the sake of illustra 
tive ease, FIG. 6 again describes a particular technique for 
processing a numeric query based on the mapping of a 
standard telephone handset; but those skilled in the art Will 
recogniZe that other techniques consistent With the invention 
may be used. 

[0049] At stage 610, a sequence “227 48367” (consisting 
of numeric components “2”, “2”, “7”, “4”, “8”, “3”, “6”, 
“7”) is received from a user. For the sake of explanation, the 
sequence “227” Will be called a “number Wor ” and the 
entire sequence “227 48367” Will be called a “number 
phrase.” The possible alphanumeric equivalents of a number 
Word Will be called “letter Words” and the possible alpha 
numeric equivalents of a number phrase Will be called “letter 
phrases.” 

[0050] At stage 620, information is obtained about hoW 
the numeric components map to letters. Assuming the same 
mapping information is used as shoWn in FIG. 5b, at stage 
630, the number phrase “227 48367” is translated into 
potentially corresponding letter phrases. Based on the infor 
mation shoWn in FIG. 5b, there exist 11664 possible letter 
phrases that correspond to the sequence “227 48367”. 
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[0051] At stage 640, these letter phrases are provided as an 
input to a conventional search engine, such as that described 
in reference to FIGS. 4a and 4b, using a logical “OR” 
operation. For example, the search query provided to the 
search engine could be “‘aap gtdmp’ OR ‘aap htdmp’ . . . OR 
‘bar items’ . . . OR ‘car items’”. Although all possible letter 

phrases may be provided to the search engine, a subset may 
instead be used by employing conventional techniques to 
eliminate letter phrases that are unlikely to be intended. 

[0052] At stage 650, search results are obtained from the 
search engine. Because many search engines are designed to 
rank highly those documents that contain the exact phrase 
sought, Document 3 Would likely be the highest ranked 
search result (i.e., because it contains the exact phrase “bar 
items”). No other document in the example contains one of 
the other letter phrases generated at stage 620. Furthermore, 
many search engines doWnWeight (or eliminate) search 
results that contain individual parts of a phrase but not the 
entire phrase. For example, Document 1 Would be doWn 
Weighted or eliminated because it contains the letter Word 
“car”, Which corresponds to the ?rst part of the letter phrase, 
but it does not contain any letter Word that corresponds to the 
second part of the letter phrase. Finally, letter phrases such 
as “aap htdmp” are effectively ignored because they contain 
no letter Words that appear in the search engine’s index. 

[0053] At stage 660, the search results are presented to the 
user. In the example shoWn, the ?rst result shoWn to the user 
Would be Document 3, Which is likely most relevant to the 
user’s query. Document 1 may be eliminated altogether, 
because it does not contain one of the possible letter phrases. 
In this manner, the user is provided With the most relevant 
search results. 

[0054] Although the descriptions above in reference to 
FIGS. 5 and 6 are made in reference to receiving numeric 
information and mapping it to alphanumeric information, 
those skilled in the art Will recogniZe that other implemen 
tations are possible consistent With the invention. For 
example, instead of receiving a sequence of numbers cor 
responding to the keys pressed by a user, the received 
sequence may consist of the ?rst letters corresponding to the 
keys pressed by the user. In other Words, instead of receiving 
“227”, the received sequence may be “aap”. Consistent With 
the invention, the equivalents letter sequences generated in 
stages 530 or 630 could then be other letter sequences (e.g., 
“bar”) that correspond to “aap.” Indeed, the received 
sequence may contain phonetic, audiovisual, or any other 
type of information components. 

[0055] Regardless of the form in Which the sequence is 
received, it is generally preferred that the received sequence 
be translated into a sequence that corresponds to the format 
in Which information is stored in the search engine’s index. 
For example, if the search engine’s index is stored in 
alphanumeric format, the received sequence should be trans 
lated into alphanumeric sequences. 

[0056] Furthermore, it is generally preferred that the map 
ping technique that is used to translate the received sequence 
of information components be the same technique that is 
employed at the user’s device to map the user’s input to the 
information generated by the device. There may, hoWever, 
be instances Where it is preferable to use a different mapping 
technique than is used for user input. 
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D. Conclusion 

[0057] As described in detail above, methods and appa 
ratus consistent With the invention provide search results in 
response to an ambiguous search query. The foregoing 
description of an implementation of the invention has been 
presented for purposes of illustration and description. Modi 
?cations and variations are possible in light of the above 
teachings or may be acquired from practicing the invention. 

[0058] For example, although the foregoing description is 
based on a client-server architecture, but those skilled in the 
art Will recogniZe that a peer-to-peer architecture may be 
used consistent With the invention. Moreover, although the 
described implementation includes softWare, the invention 
may be implemented as a combination of hardWare and 
softWare or in hardWare alone. Additionally, although 
aspects of the present invention are described as being stored 
in memory, one skilled in the art Will appreciate that these 
aspects can also be stored on other types of computer 
readable media, such as secondary storage devices, like hard 
disks, ?oppy disks, or CD-ROM; a carrier Wave from the 
Internet; or other forms of RAM or ROM. The scope of the 
invention is therefore de?ned by the claims and their equiva 
lents. 

What is claimed is: 
1. A computer-implemented method of providing search 

results in response to an ambiguous search query, the 
ambiguous search query including a sequence of ambiguous 
information components, the computer-implemented 
method comprising: 

receiving a sequence of ambiguous information compo 
nents from a user; 

obtaining mapping information that maps the ambiguous 
information components to less ambiguous information 
components; 

using the mapping information to convert the sequence of 
ambiguous information components into at least tWo 
corresponding sequences of less ambiguous informa 
tion components; 

providing the at least tWo sequences of less ambiguous 
information, each of the sequences effectively being 
joined by a logical “OR” operation request, as an input 
to a search engine; 

obtaining search results from the search engine; and 

presenting the search results to the user. 
2. The computer-implemented method of claim 1, 

Wherein the mapping information is based on the con?gu 
ration of a standard telephone keypad. 

3. The computer-implemented method of claim 1, 
Wherein the ambiguous information components comprise 
numbers and the less ambiguous information components 
comprise letters. 

4. The computer-implemented method of claim 1, 
Wherein each of the ambiguous information components 
comprise a single press of a key and the less ambiguous 
information comprises letters that correspond to the key. 

5. The computer-implemented method of claim 1, 
Wherein the ambiguous information components comprise 
phonemes. 

6. The computer-implemented method of claim 5, 
Wherein the less ambiguous information components com 
prise alphanumeric information. 
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7. The computer-implemented method of claim 1, 
wherein the ambiguous information components comprise 
visual information. 

8. The computer-implemented method of claim 1, 
Wherein the act of using comprises using the mapping 
information in combination With a lexicon to convert the 
sequence of ambiguous information components into one or 
more corresponding sequences of less ambiguous informa 
tion components. 

9. The computer-implemented method of claim 8, 
Wherein the lexicon is a dictionary. 

10. The computer-implemented method of claim 8, 
Wherein the lexicon is a list of sequences of less ambiguous 
information components that previously have been pro 
cessed by the search engine as search queries. 

11. The computer-implemented method of claim 1, 
Wherein the act of providing comprises: 

determining a subset of the converted sequences of less 
ambiguous information components; and 

providing the subset of converted sequences of less 
ambiguous information components as an input to a 
search engine. 

12. The computer-implemented method of claim 11, 
Wherein the act of determining comprises comparing the 
converted sequences of less ambiguous information com 
ponents against a lexicon. 

13. The computer-implemented method of claim 11, 
Wherein the act of determining comprises using statistical 
information about the co-occurrence of the less ambiguous 
information components Within the sequence. 

14. The computer-implemented method of claim 1 
Wherein the act of using the mapping information to convert 
the sequence of ambiguous information components into 
one or more corresponding sequences of less ambiguous 
information components uses the mapping information to 
directly convert the sequence of ambiguous information 
components into one or more corresponding sequences of 
less ambiguous information components. 

15. The computer-implemented method of claim 1 
Wherein the ambiguous information components are more 
ambiguous than the less ambiguous information components 
due to a limited capability of a user input device. 

16. The computer-implemented method of claim 1 further 
comprising looking up search results using an index includ 
ing entries, at least one entry including a sequence of less 
ambiguous information components mapped to a set of one 
or more items. 

17. A computer-implemented method of providing search 
results in response to an ambiguous search query, the 
ambiguous search query including a sequence of ambiguous 
information components, the computer-implemented 
method comprising: 

receiving a sequence of ambiguous information compo 
nents from a user; 

obtaining mapping information that maps the ambiguous 
information components to less ambiguous information 
components; 

using the mapping information to convert the sequence of 
ambiguous information components into a plurality of 
corresponding sequences of less ambiguous informa 
tion components; 
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determining a subset of the plurality of sequences of less 
ambiguous information components by comparing the 
plurality of sequences of less ambiguous information 
components With terms used in past search queries 
stored in a search query log; 

providing the subset of sequences of less ambiguous 
information components as an input to a search engine; 

obtaining search results from the search engine; and 

presenting the search results to the user. 
18. A computer-implemented method of providing search 

results in response to an ambiguous search query, compris 
ing: 

receiving a sequence of information components from a 
user, each information component corresponding to a 
key press; 

obtaining mapping information that maps each of the key 
press information components to a plurality of other 
information components, each corresponding to the 
same key press; 

using the mapping information to determine, from the 
sequence of key press information components, other 
sequences of information components by converting 
each key press information component to each of the 
other information components that correspond to the 
key press component; 

providing one or more of the received sequence and the 
other sequences as a search query input to a search 
engine; 

obtaining search results from the search engine; and 

presenting the search results to the user, 

Wherein the search results include references to Web page 
documents. 

19. The computer-implemented method of claim 18, 
Wherein the mapping information is based on the con?gu 
ration of a standard telephone keypad. 

20. The computer-implemented method of claim 19, 
Wherein the received information components comprise 
numbers and the other information components comprise 
letters. 

21. The computer-implemented method of claim 19, 
Wherein both the received and other information compo 
nents comprise letters. 

22. The computer-implemented method of claim 18, 
Wherein the act of providing comprises providing at least 
tWo sequences to the search engine using a logical “OR” 
operations. 

23. A computer-implemented method of providing search 
results to a user in response to an ambiguous search query, 
comprising: 

receiving at least tWo number Words constituting a num 
ber phrase; 

converting each number Word into one or more letter 
Words, based on mapping information, to generate a 
plurality of letter phrases, each of the letter phrases 
corresponding to the number phrase; 

forming a search query to a search engine Wherein the 
search query includes at least one of the letter phrases; 
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obtaining search results from the search engine in 
response to the search query; and 

providing the search results to a user, 

Wherein the search results include references to Web page 
documents. 

24. The computer-implemented method of claim 23, 
Wherein the providing step comprises providing at least tWo 
of the letter phrases, each of the letter phrases being effec 
tively joined by a logical “OR” operation request, as a search 
query to a search engine 

25. The computer-implemented method of claim 23, 
Wherein the mapping information is based on a standard 
telephone keypad. 

26. The computer-implemented method of claim 23 
Wherein the search results provided to the user have been 
ranked such that search results corresponding to documents 
that include an exact match of at least one of the letter 
phrases are provided higher than search results correspond 
ing to documents that do not include an exact match of any 
of the letter phrases. 

27. The computer-implemented method of claim 23 
Wherein the search results exclude search results corre 
sponding to documents that do not include an exact match of 
any of the letter phrases. 

28. An apparatus for providing search results in response 
to an ambiguous search query, the ambiguous search query 
including a sequence of ambiguous information compo 
nents, comprising: 

at least one memory having program instructions; and 

at least one processor con?gured to execute the program 
instructions to perform the operations of: 

receiving a sequence of ambiguous information com 
ponents from a user; 

obtaining mapping information that maps the ambigu 
ous information components to less ambiguous 
information components; 
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using the mapping information to convert the sequence of 
ambiguous information components into at least tWo 
corresponding sequences of less ambiguous informa 
tion components; 

providing the at least tWo sequences of less ambiguous 
information, each of the sequences effectively being 
joined by a logical “OR” operation request, as an input 
to a search engine; 

obtaining search results from the search engine; and 

presenting the search results to the user. 
29. A computer-implemented method of providing search 

results in response to an ambiguous search query, the 
ambiguous search query including a sequence of ambiguous 
information components, the computer-implemented 
method comprising: 

receiving a sequence of ambiguous information compo 
nents from a user associated With a language; 

obtaining mapping information that maps the ambiguous 
information components to less ambiguous information 
components; 

using the mapping information to convert the sequence of 
ambiguous information components into one or more 
corresponding sequences of less ambiguous informa 
tion components; 

providing one or more of the sequences of less ambiguous 
information as an input to a search engine; 

obtaining search results from the search engine; 

reordering the obtained search results using the language 
of the user; and 

presenting the reordered search results to the user, 

Wherein the search results include references to Web page 
documents. 


