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METHOD AND SYSTEM FOR DETERMINING 
SEARCH SUGGESTIONS 

FIELD 

[0001] The present disclosure relates to search suggestions, 
and more speci?cally to a method and system for determining 
search suggestions based on advertiser terms. 

BACKGROUND 

[0002] Web pages enabling a user to perform a Web search 
typically include a search area Where a user can input a search 
query to perform their Web search. As the user is typing in his 
or her search query, many Web pages display search sugges 
tions beloW the search area to aid the user in his or her 
searching. These search suggestions are often retrieved from 
log ?les containing information about previously performed 
searches and/or search result metadata relating to previously 
identi?ed search results (data about the search results). 
Search suggestions may also be displayed after the user has 
searched, or in places outside of the search environment. 

SUMMARY 

[0003] This disclosure relates to a method and system for 
generating search suggestions in response to receiving a 
search query originating from a user computing device. In 
one aspect, a server computer obtains a plurality of advanced 
match terms not exactly matching the search query but related 
to the search query, the advanced match terms previously bid 
on by advertisers in a bidding process. The server computer 
obtains advertisements associated With the advanced match 
terms, Where each advertisement is associated With an adver 
tiser Who has Won the bidding process for one of the advanced 
match terms. The server computer then transmits, in response 
to the receiving of the search query, the advanced match terms 
to the user computing device for display as search sugges 
tions. 
[0004] In one embodiment, the server computer also trans 
mits the advertisements associated With the advanced match 
terms to the user computing device for display. In one 
embodiment, the server computer obtains the advanced 
match terms from an advertisement server computer. 

[0005] In one embodiment, the server computer obtains an 
exact match term exactly matching the search query, the exact 
match term previously bid on by advertisers in a bidding 
process. The server computer obtains advertisements associ 
ated With the exact match term, Where each advertisement is 
associated With an advertiser Who has Won the bidding pro 
cess for the exact match term. The server computer transmits, 
in response to the receiving of the search query, the exact 
match term (and/or the advertisement associated With the 
exact match term) to the user computing device for display as 
a search suggestion (or as an advertisement). 
[0006] In one embodiment, the obtaining of the advanced 
match terms further includes building a suggestion graph 
comprising the advanced match terms. A Weight can be 
assigned to each suggestion edge in the suggestion graph. In 
one embodiment, the advanced match terms are ranked using 
the Weight of each suggestion edge in the suggestion graph. In 
one embodiment, direct links and reverse links are added in 
the suggestion graph. In one embodiment, a term that is part 
of the advanced match terms is determined by determining a 
threshold Weight based on the Weight assigned to its sugges 
tion edge. In one embodiment, the Weight assigned to each 
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suggestion edge in the suggestion graph further includes 
computing an edge Weight using the formula: 

i 

ZWi 
i 

Where Wi are Weights and Pi are features likely to indicate a 
good suggestion. 
[0007] These and other aspects and embodiments Will be 
apparent to those of ordinary skill in the art by reference to the 
folloWing detailed description and the accompanying draW 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] In the draWing ?gures, Which are not to scale, and 
Where like reference numerals indicate like elements 
throughout the several vieWs: 
[0009] FIG. 1 is a block diagram of a user computing device 
communicating With a server computer over a netWork in 
accordance With an embodiment of the present disclosure; 
[0010] FIG. 2A is a ?owchart illustrating steps performed 
in accordance With an embodiment of the present disclosure; 
[0011] FIG. 2B is another ?owchart illustrating steps per 
formed in accordance With an embodiment of the present 
disclosure; 
[0012] FIG. 3 is an example ofa display screen of search 
results and search suggestions displayed in response to a 
search query submitted to the server computer of FIG. 1 in 
accordance With an embodiment of the present disclosure; 
[0013] FIG. 4 is a block diagram of a suggestion graph 
generated by the server computer of FIG. 1 after receiving the 
search query of FIG. 3 in accordance With an embodiment of 
the present disclosure; 
[0014] FIG. 5 is a block diagram of an expanded suggestion 
graph in accordance With an embodiment of the present dis 
closure; 
[0015] FIG. 6 is block diagram of a suggestion graph With 
edge Weights to generate search suggestions in response to 
receiving the search query of FIG. 3 in accordance With an 
embodiment of the present disclosure; and 
[0016] FIG. 7 is a block diagram illustrating an internal 
architecture of a computing device in accordance With an 
embodiment of the present disclosure. 

DESCRIPTION OF EMBODIMENTS 

[0017] Embodiments are noW discussed in more detail 
referring to the draWings that accompany the present appli 
cation. In the accompanying draWings, like and/or corre 
sponding elements are referred to by like reference numbers. 
[0018] Various embodiments are disclosed herein; hoW 
ever, it is to be understood that the disclosed embodiments are 
merely illustrative of the disclosure that can be embodied in 
various forms. In addition, each of the examples given in 
connection With the various embodiments is intended to be 
illustrative, and not restrictive. Further, the ?gures are not 
necessarily to scale, some features may be exaggerated to 
shoW details of particular components (and any siZe, material 
and similar details shoWn in the ?gures are intended to be 
illustrative and not restrictive). Therefore, speci?c structural 
and functional details disclosed herein are not to be inter 
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preted as limiting, but merely as a representative basis for 
teaching one skilled in the art to variously employ the dis 
closed embodiments. 
[0019] The present invention is described beloW With ref 
erence to block diagrams and operational illustrations of 
methods and devices to select and present media related to a 
speci?c topic. It is understood that each block of the block 
diagrams or operational illustrations, and combinations of 
blocks in the block diagrams or operational illustrations, can 
be implemented by means of analog or digital hardWare and 
computer program instructions. These computer program 
instructions can be provided to a processor of a general pur 
pose computer, special purpose computer, ASIC, or other 
programmable data processing apparatus, such that the 
instructions, Which execute via the processor of the computer 
or other programmable data processing apparatus, imple 
ments the functions/acts speci?ed in the block diagrams or 
operational block or blocks. 
[0020] In some alternate implementations, the functions/ 
acts noted in the blocks can occur out of the order noted in the 
operational illustrations. For example, tWo blocks shoWn in 
succession can in fact be executed substantially concurrently 
or the blocks can sometimes be executed in the reverse order, 
depending upon the functionality/ acts involved. Furthermore, 
the embodiments of methods presented and described as 
?oWcharts in this disclosure are provided by Way of example 
in order to provide a more complete understanding of the 
technology. The disclosed methods are not limited to the 
operations and logical ?oW presented herein. Alternative 
embodiments are contemplated in Which the order of the 
various operations is altered and in Which sub-operations 
described as being part of a larger operation are performed 
independently. 
[0021] FIG. 1 is a block diagram of an embodiment of a 
user computing device 105 communicating With a server 
computer 110 over a netWork 115 such as the Internet. FIG. 
2A is a ?owchart illustrating an embodiment of the steps 
performed to generate search suggestions. The server com 
puter 110 serves a Web page 117 to the user computing device 
105 in response to a request by the user computing device 105 
for the Web page 117. The user computing device 105 uses a 
Web broWser 118 to display the Web page 117. As is knoWn in 
the art, Web pages, electronic documents, and Web broWsers 
may contain an area orportion Within Which text may be input 
and/ or other actions may be performed. 
[0022] For the purposes of this disclosure the term “server” 
should be understood to refer to a service point Which pro 
vides processing, database, and communication facilities. By 
Way of example, and not limitation, the term “server” can 
refer to a single, physical processor With associated commu 
nications and data storage and database facilities, or it can 
refer to a netWorked or clustered complex of processors and 
associated netWork and storage devices, as Well as operating 
softWare and one or more database systems and applications 
softWare Which support the services provided by the server. 
[0023] In one embodiment, the Web page 117 includes a 
search area 125 displayed by the user interface (Web page) 
Which enables the user to input a search query 130 into the 
search area 125 and perform a Web search for the search query 
130. The Web broWser 118 transmits the search query 130 to 
the server computer 110 over the netWork 115 and the server 
computer 110 receives the search query 130 (Step 205). 
[0024] Search advertising is sold and delivered on the basis 
of search queries. The user of a search engine (e.g., Web page 
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117) inputs search query 130 to make queries. Search query 
130 may consist of one or more characters. Search engines 
conduct running auctions to sell advertisements according to 
bids received for search queries and relative relevance of user 
search queries to advertisements in an inventory. For 
example, the search query “home mortgage re?nancing” is 
usually more expensive than one that is in less demand, such 
as “used bicycle tires.” 

[0025] In the bid-based model, the advertiser signs a con 
tract that alloWs them to compete against other advertisers in 
a private auction hosted by advertisement server 140 (or 
server computer 110). Each advertiser informs the advertise 
ment server 140 of the maximum amount that he or she is 
Willing to pay for a given advertisement spot (often based on 
a search query). The auction plays out in an automated fash 
ion every time a visitor triggers the advertisement spot. 

[0026] When the advertisement spot is part of a search 
engine results page (SERP), the automated auction takes 
place Whenever a search for the search query 130 that is being 
bid upon occurs. In one embodiment, bids for the search 
query 130 that target the searcher’s geo-location, the day and 
time of the search, etc. are compared and the Winner is then 
determined. In situations Where there are multiple advertise 
ment spots, a common occurrence on SERPs, there can be 

multiple Winners Whose positions on the page are in?uenced 
by the amount each has bid. The advertisement With the 
highest bid generally shoWs up ?rst, though additional factors 
such as advertisement quality and relevance may also affect 
the location of the advertisement. 

[0027] In one embodiment, the server computer 110 
obtains a plurality of advanced match terms that do not 
exactly match the search query 130 but are related to the 
search query 130, the advanced match terms previously bid 
on by advertisers in the bidding process (Step 210). In one 
embodiment, the server computer 110 (or advertisement 
server 140) obtains advertisements associated With the 
advanced match terms, Where each advertisement is associ 
ated With an advertiser Who has Won the bidding process for 
one of the advanced match terms (Step 215). The server 
computer 110 transmits these advanced match terms 150 to 
the user computing device 105 for display as search sugges 
tions (Step 220). Although different steps are being per 
formed by the server computer 110 and the advertisement 
server 140, it should be noted that any one or more of the steps 
can be performed by either of the server computer 110 and the 
advertisement server 140, or the function can be combined in 
a single server. 

[0028] In one embodiment, the server computer 110 trans 
mits the advertisements associated With the plurality of 
advanced match terms to the user computing device 105 for 
display. In one embodiment, these advertisements are 
received from the advertisement server 140. 

[0029] In one embodiment and referring to FIG. 2B, the 
server computer 110 receives a search query 130 (Step 225) 
and can obtain an exact match term exactly matching the 
search query, Where the exact match term Was previously bid 
on by advertisers in the bidding process (Step 230). The 
server computer 110 obtains advertisements associated With 
the exact match term, Where each advertisement is associated 
With an advertiser Who has Won the bidding process for the 
exact match term (Step 235). The server computer 110 can 
then transmit the exact match term to the user computing 
device 105 for display as a search suggestion (Step 240). In 
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one embodiment, the advertisements associated With the 
exact match term are transmitted to the user computing device 
105 for display. 
[0030] In one embodiment, the bidded terms 150 are dis 
played after the user types the search query 130 into the 
search area 125. In one embodiment, the bidded terms 150 are 
displayed as part of the search results 160 (e. g., the ?rst line of 
the search results 160). In another embodiment, the Web page 
117 is divided into tWo areas after a search is performedia 
?rst area containing search results 160 and a second area 
containing advertisements 170. The search results and/or 
advertisements may be text-based advertisements, video, 
audio, and/or graphical (e.g., photographs or pictures). The 
bidded terms 150 canbe displayed as part of the search results 
160 and/or the advertisements 170. 
[0031] For example and referring to FIG. 3, suppose a user 
types in a search query “goldprices” 305 and enters the search 
query 305 (e.g., presses the Enter key or uses the user’s mouse 
to click on a Search button 308). In one embodiment, the 
server computer 110 determines advanced match terms that 
don’t exactly match the search query “gold prices” and that 
have been bidded on by advertisers. These bidded terms are 
displayed in one or more locations 310, 315 on Web page 320. 
FIG. 3 shoWs these terms as being “current gold prices” and 
“gold and silver spot prices” shoWn in search results section 
325 and “current gold prices”, “gold and silver spot prices”, 
“spot gold”, and “gold charts” in advertisements section 330. 
It should be noted that the search suggestions (bidded terms) 
can be displayed in any one or more locations on the Web page 
320 after the search query 305 is received or While the search 
query 305 is being typed into the search area 322 (e.g., beloW 
the search area 322). 
[0032] In one embodiment, if the user clicks on one of these 
bidded terms, the user is directed to a Web page that contains 
advertisements related to the selected bidded term. FIG. 3 
also shoWs “gold prices” as a search resultithis is a bidded 
term that is an exact match 340 to the search query. The exact 
match bidded term 340 may or may not be included in the 
search results section 325 and/or the advertisements section 
330. 

[0033] For a given search query, the process described 
herein can be performed either dynamically (online) during 
serve time, or statically (of?ine) by analyZing past serving 
logs and/or polling the advertisement server 140. The set of 
bidded terms are then considered and ?lters are used to select 
high-quality terms that are likely to make good suggestions 
(e. g., by counting the number of ads With a given bidded term, 
looking at the speci?c advanced match technology used, plac 
ing limits on con?dence and clickability and other scores 
provided by underlying advanced match technologies to indi 
cate quality and/or relevance, eliminating terms that use cer 
tain “empty” Words, reversing the mapping of a query-bidded 
term, etc.). 
[0034] In one embodiment, the server computer 110 gen 
erates a suggestion graph consisting of disjoint subgraphs. 
FIG. 4 illustrates an example of a suggestion graph 400 in 
light of the search query “goldprices” 305 (shoWn as a dashed 
box in FIG. 4). Nodes of the suggestion graph 400 are strings 
(queries and bidded terms), and directed edges represent pos 
sible suggestion relationships. Additional edges are added in 
the graph by partially completing each sub graph: reverse 
edges are added (if AQB, then BQA) Whenever possible, as 
are direct links from grandparents to grandchildren (if A—>B 
and BQC, then add AQC). In one embodiment, each edge is 
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then assigned a Weight based on a number of features, and for 
each node, a list of suggestions is generated by sorting and 
thresholding its cohorts (same subgraph) according to its 
Weight. 
[0035] The suggestion graph 400 includes the advanced 
match nodes (shoWn as solid boxes in FIG. 4) to the search 
query “gold prices” 305. For example, the suggestion graph 
400 includes advanced match nodes “gold charts” 410, “sell 
gold” 420, and “current goldprices” 430. In one embodiment, 
a node in the suggestion graph has the folloWing attributes: 
query/ suggestion string; frequency (number of times this 
query has been issued over a given period of time); estimated 
revenue; estimated Sponsored Search ad depth (number of 
ads typically shoWn for this query); suggestion ?ag (true if 
query can also be used as a suggestion); #inlinks and #out 
links (edges that point toWards or aWay from this node, 
respectively, in the suggestion graph); and a unique subgraph 
identi?er. 
[0036] Each node is connected by an edge of the graph 400. 
An edge in the graph 400 has the folloWing attributes: “from” 
and “to” nodes (“A” and “B”); average clickability of ads 
Which have bidded term B When shoWn for query A; average 
number of ads Which have bidded term B When shoWn for 
query A; and “distance” Which roughly represents hoW far 
aWay B is fromA in the original graph 400, before subgraphs 
have been partially completed. In one embodiment, limits are 
placed on the number of inlinks, outlinks, and subgraph siZe 
(e.g., each of these are capped at 50). 
[0037] In one embodiment, the “clean” version of a query is 
one Which has been loWercased, spell-corrected, and special 
characters have been removed or replaced With spaces. A 
query is considered a “valid suggestion” if it does not have a 
spell correction, does not contain any term from a predeter 
mined list, does not contain predetermined terms (e. g., cheap, 
free, easy, best, neW, buy, for sale), does not end in a prede 
termined ending (e.g., .com, .edu, .biZ, .net, .org, and/or 
.info), is of length a given length (e.g., >:4 and <:35), and 
does not contain any non-ASCII characters or predetermined 
special characters (e.g., %, $, /, _, :, *, (,), I, {,]>, [,], <, >, ;, \, 
and/or |). 
[0038] In one embodiment, for each query Q in top NIS 
million terms for the previous month, the server computer 110 
scrapes the advertisement server 140 to retrieve relevant ads. 
In one embodiment, for each unique bidded term B on 
advanced matched ads, an edge is added in the graph from 
Q—>B (if B is valid) and an edge (QQclean(B) (if valid) is 
added, and from BQQ (if Q is valid), using clickability, ad 
depth, and RPS information from the scrape. 
[0039] In one embodiment, once the suggestion graph 400 
is generated, the server computer expands the suggestion 
graph by adding backlinks and grandchildren. FIG. 5 shoWs 
an example of an expanded suggestion graph 500. 
[0040] The server computer 110 then assigns edge Weights 
to the suggestion graph. FIG. 6 shoWs an embodiment of a 
suggestion graph 600 With edge Weights added to various 
edges. These edge Weights are determined as folloWs: 
[0041] For each node A in the graph; for each suggestion 
candidate B in the same subgraph as A: 

[0042] Compute an edge Weight: 

2 Wi- Fi 

tan 2W 
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[0043] Where Wi are Weights (e.g., chosen to get rea 
sonable precision/recall trade-off). In one embodi 
ment, these Weights are hand-tuned. In one embodi 
ment, these Weights are determined using machine 
learning techniques. 

[0044] and Pi are features likely to indicate a good 
suggestion (as described beloW) 

[0045] If the edge Weight is greater than a predetermined 
threshold Weight (e.g., 0.5), include B as a suggestion for 
A 

In one embodiment, the server computer 110 sorts the sug 
gestions by a multiplicative combination of RPS and Depth. 
The edges are different in FIG. 6 relative to FIG. 5 or FIG. 4 
because FIG. 6 is focusing on determining the suggestions for 
the single term “gold prices”, Whereas FIGS. 4 and 5 are 
examples of an entire subgraph, and could be used to deter 
mine the suggestions for any of the terms represented by 
nodes in the graphs. 
[0046] In one embodiment, nine features Fi are used, and 
each is a real number from 0 to l. The primary dimensions 
these features rely on are: DirectNeighbor(A,B) (a binary 
feature indicating Whether or not B is a bidded term for some 
advertisement shoWn for query A), GraphDistance(A,B) (the 
shortest number of edges connecting A to B), TokenSimilar 
ity(A,B) (as described beloW), |Freq(A)-Freq(B)| (the abso 
lute difference in the frequencies of A and B as queries), 
Clickability of ads With bidterm B shoWn on query A (Where 
clickability is a position-independent estimate of the click 
rate of an ad), Depth (mean number) of ads With bidterm B 
shoWn on query A, RPS(B) (historical revenue per search for 
term B), and Depth(B) (historical number of ads shoWn for 
term B). In one embodiment, edges are considered possible 
suggestions, With the folloWing exemplary exceptions: l) the 
original query is scanned to see if it contains any terms on a 
predetermined trademark phrase listithe shortest length 
such trademark phrase must also be present in all suggestions 
for that query; 2) suggestions Which are edit-distance l aWay 
from the query are not considered (suggestion should not be 
too similar to query, esp. plurals); and 3) suggestions Which 
are edit-distance l or 2 aWay from some other suggestion for 
the same query are not considered. 

[0047] In one embodiment, the folloWing formula is used to 
assign edge Weights, rank, and ?lter the bidded terms: 

[0048] 2*DirectNeighbor (A,B)+ 
[0049] 7 *l/GraphDistance (A,B)+ 

[0054] 5*tan h (Depth (B|A)/5)+ 
[0055] 2*tan h (RPS(B)/2)+ 
[0056] 2*tan h (Depth (B)/l0) 

'[TokenSimilarity(A,B):mean ratio of number of com 
mon tokens to number of tokens*[Overlap(A,B)/To— 

kens(A)+Overlap (A,B)/Tokens(B)]/2 

[FuZZyTokenSimilarity (A,B)Isame as above, except tokens 
are “same” if edit distance is l or 0 (captures plurals) 
[0057] As shoWn in FIG. 6, the edge Weights shoWn results 
in the displayed list of advanced matches 610 (current gold 
prices, gold and silver spot prices, spot gold, and gold charts) 
being generated and displayed as search suggestions When a 
search query of “gold prices” is entered. These advanced 
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matches 610 have edge Weights that are above 0.5. This 
threshold amount of 0.5 is exemplary and can be set to any 
Weight cutoff value. 
[0058] FIG. 7 is a block diagram illustrating an internal 
architecture of an example of a computing device, such as 
server computer 110 and/or user computing device 105, in 
accordance With one or more embodiments of the present 
disclosure. A computing device as referred to herein refers to 
any device With a processor capable of executing logic or 
coded instructions, and could be a server, personal computer, 
set top box, smart phone, pad computer or media device, to 
name a feW such devices. As shoWn in the example of FIG. 7, 
internal architecture 700 includes one or more processing 
units (also referred to herein as CPUs) 712, Which interface 
With at least one computer bus 702. Also interfacing With 
computer bus 702 are persistent storage medium/media 706, 
netWork interface 714, memory 704, e.g., random access 
memory (RAM), run-time transient memory, read only 
memory (ROM), etc., media disk drive interface 708 as an 
interface for a drive that can read and/or Write to media 
including removable media such as ?oppy, CD-ROM, DVD, 
etc. media, display interface 710 as interface for a monitor or 
other display device, keyboard interface 716 as interface for a 
keyboard, pointing device interface 718 as an interface for a 
mouse or other pointing device, and miscellaneous other 
interfaces not shoWn individually, such as parallel and serial 
port interfaces, a universal serial bus (USB) interface, and the 
like. 

[0059] Memory 704 interfaces With computer bus 702 so as 
to provide information stored in memory 704 to CPU 712 
during execution of softWare programs such as an operating 
system, application programs, device drivers, and softWare 
modules that comprise program code, and/or computer-ex 
ecutable process steps, incorporating functionality described 
herein, e.g., one or more of process ?oWs described herein. 
CPU 712 ?rst loads computer-executable process steps from 
storage, e. g., memory 704, storage medium/media 706, 
removable media drive, and/ or other storage device. CPU 712 
can then execute the stored process steps in order to execute 
the loaded computer-executable process steps. Stored data, 
e.g., data stored by a storage device, can be accessed by CPU 
712 during the execution of computer-executable process 
steps. 
[0060] Persistent storage medium/media 706 is a computer 
readable storage medium(s) that can be used to store softWare 
and data, e.g., an operating system and one or more applica 
tion programs. Persistent storage medium/media 706 can also 
be used to store device drivers, such as one or more of a digital 

camera driver, monitor driver, printer driver, scanner driver, 
or other device drivers, Web pages, content ?les, playlists and 
other ?les. Persistent storage medium/media 706 can further 
include program modules and data ?les used to implement 
one or more embodiments of the present disclosure. 

[0061] For the purposes of this disclosure a computer read 
able medium stores computer data, Which data can include 
computer program code that is executable by a computer, in 
machine readable form. By Way of example, and not limita 
tion, a computer readable medium may comprise computer 
readable storage media, for tangible or ?xed storage of data, 
or communication media for transient interpretation of code 
containing signals. Computer readable storage media, as used 
herein, refers to physical or tangible storage (as opposed to 
signals) and includes Without limitation volatile and non 
volatile, removable and non-removable media implemented 
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in any method or technology for the tangible storage of infor 
mation such as computer-readable instructions, data struc 
tures, program modules or other data. Computer readable 
storage media includes, but is not limited to, RAM, ROM, 
EPROM, EEPROM, ?ash memory or other solid state 
memory technology, CD-ROM, DVD, or other optical stor 
age, magnetic cassettes, magnetic tape, magnetic disk storage 
or other magnetic storage devices, or any other physical or 
material medium which can be used to tangibly store the 
desired information or data or instructions and which can be 
accessed by a computer or processor. 
[0062] For the purposes of this disclosure a module is a 
software, hardware, or ?rmware (or combinations thereof) 
system, process or functionality, or component thereof, that 
performs or facilitates the processes, features, and/or func 
tions described herein (with or without human interaction or 
augmentation). A module can include sub-modules. Software 
components of a module may be stored on a computer read 
able medium. Modules may be integral to one or more serv 
ers, or be loaded and executed by one or more servers. One or 
more modules may be grouped into an engine or an applica 
tion. 
[0063] Those skilled in the art will recogniZe that the meth 
ods and systems of the present disclosure may be imple 
mented in many manners and as such are not to be limited by 
the foregoing exemplary embodiments and examples. In 
other words, functional elements being performed by single 
or multiple components, in various combinations of hardware 
and software or ?rmware, and individual functions, may be 
distributed among software applications at either the client or 
server or both. In this regard, any number of the features of the 
different embodiments described herein may be combined 
into single or multiple embodiments, and alternate embodi 
ments having fewer than, or more than, all of the features 
described herein are possible. Functionality may also be, in 
whole or in part, distributed among multiple components, in 
manners now known or to become known. Thus, myriad 
software/hardware/?rmware combinations are possible in 
achieving the functions, features, interfaces and preferences 
described herein. Moreover, the scope of the present disclo 
sure covers conventionally known manners for carrying out 
the described features and functions and interfaces, as well as 
those variations and modi?cations that may be made to the 
hardware or software or ?rmware components described 
herein as would be understood by those skilled in the art now 
and hereafter. 
[0064] While the system and method have been described 
in terms of one or more embodiments, it is to be understood 
that the disclosure need not be limited to the disclosed 
embodiments. It is intended to cover various modi?cations 
and similar arrangements included within the spirit and scope 
of the claims, the scope of which should be accorded the 
broadest interpretation so as to encompass all such modi?ca 
tions and similar structures. The present disclosure includes 
any and all embodiments of the following claims. 

What is claimed is: 
1. A method comprising: 
receiving, by a server computer, a search query originating 

from a user computing device; 
obtaining, by the server computer, a plurality of advanced 
match terms not exactly matching the search query but 
related to the search query, the plurality of advanced 
match terms previously bid on by advertisers in a bid 
ding process; 
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obtaining, by the server computer, advertisements associ 
ated with the plurality of advanced match terms, each 
advertisement associated with an advertiser who has 
won the bidding process for one of the plurality of 
advanced match terms; and 

transmitting, by the server computer and in response to the 
receiving of the search query, the plurality of advanced 
match terms to the user computing device for display as 
search suggestions. 

2. The method of claim 1, further comprising transmitting, 
by the server computer and in response to the receiving of the 
search query, the advertisements associated with the plurality 
of advanced match terms to the user computing device for 
display. 

3. The method of claim 1 wherein the obtaining of the 
plurality of advanced match terms further comprises receiv 
ing the plurality of advanced match terms from an advertise 
ment server computer. 

4. The method of claim 1 further comprising: 
obtaining, by the server computer, an exact match term 

exactly matching the search query, the exact match term 
previously bid on by advertisers in a bidding process; 

obtaining, by the server computer, advertisements associ 
ated with the exact match term, each advertisement asso 
ciated with an advertiser who has won the bidding pro 
cess for the exact match term; and 

transmitting, by the server computer and in response to the 
receiving of the search query, the exact match term to the 
user computing device for display as a search sugges 
tion. 

5. The method of claim 4, further comprising transmitting, 
by the server computer and in response to the receiving of the 
search query, the advertisement associated with the exact 
match term to the user computing device for display. 

6. The method of claim 1 wherein the obtaining of the 
plurality of advanced match terms further comprises building 
a suggestion graph comprising the plurality of advanced 
match terms. 

7. The method of claim 6 further comprising assigning a 
weight to each suggestion edge in the suggestion graph. 

8. The method of claim 7 further comprising ranking the 
plurality of advanced match terms using the weight of each 
suggestion edge in the suggestion graph. 

9. The method of claim 6 further comprising adding direct 
links and reverse links in the suggestion graph. 

10. The method of claim 8 further comprising determining 
that a term is part of the plurality of advanced match terms by 
determining a threshold weight based on the weight assigned 
to its suggestion edge. 

11. The method of claim 7 wherein the weight assigned to 
each suggestion edge in the suggestion graph further com 
prises computing an edge weight using the formula: 

ZWi-Fi 

where Wi are weights and Pi are features likely to indicate a 
good suggestion. 

12. The method of claim 1 further comprising transmitting 
search results to the user computing device when the user 
selects the bidded term. 
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13. A computer readable storage medium tangibly storing 
thereon computer program instructions capable of being 
executed by a computer processor, the computer program 
instructions de?ning the steps of: 

receiving a search query originating from a user computing 
device; 

obtaining a plurality of advanced match terms not exactly 
matching the search query but related to the search 
query, the plurality of advanced match terms previously 
bid on by advertisers in a bidding process; 

obtaining advertisements associated With the plurality of 
advanced match terms, each advertisement associated 
With an advertiser Who has Won the bidding process for 
one of the plurality of advanced match terms; and 

transmitting, in response to the receiving of the search 
query, the plurality of advanced match terms to the user 
computing device for display as search suggestions. 

14. The computer readable storage medium of claim 13, 
further comprising transmitting, in response to the receiving 
of the search query, the advertisements associated With the 
plurality of advanced match terms to the user computing 
device for display. 

15. The computer readable storage medium of claim 13, 
Wherein the obtaining of the plurality of advanced match 
terms further comprises receiving the plurality of advanced 
match terms from an advertisement server computer. 

16. The computer readable storage medium of claim 13 
further comprising: 

obtaining an exact match term exactly matching the search 
query, the exact match term previously bid on by adver 
tisers in a bidding process; 

obtaining advertisement associated With the exact match 
term, each advertisement associated With an advertiser 
Who has Won the bidding process for the exact match 
term; and 

transmitting, in response to the receiving of the search 
query, the exact match term to the user computing device 
for display as a search suggestion. 

17. The computer readable storage medium of claim 16, 
further comprising transmitting, in response to the receiving 
of the search query, the advertisement associated With the 
exact match term to the user computing device for display. 

18. The computer readable storage medium of claim 13 
Wherein the obtaining of the plurality of advanced match 
terms further comprises building a suggestion graph compris 
ing the plurality of advanced match terms. 
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19. The computer readable storage medium of claim 18 
further comprising assigning a Weight to each suggestion 
edge in the suggestion graph. 

20. The computer readable storage medium of claim 19 
further comprising ranking the plurality of advanced match 
terms using the Weight of each suggestion edge in the sug 
gestion graph. 

21. The computer readable storage medium of claim 18 
further comprising adding direct links and reverse links in the 
suggestion graph. 

22. The computer readable storage medium of claim 20 
further comprising determining that a term is part of the 
plurality of advanced match terms by determining a threshold 
Weight based on the Weight assigned to its suggestion edge. 

23. The computer readable storage medium of claim 19 
Wherein the Weight assigned to each suggestion edge in the 
suggestion graph further comprises computing an edge 
Weight using the formula: 

i 

ZWi 
i 

Where Wi are Weights and Pi are features likely to indicate a 
good suggestion. 

24. The computer readable storage medium of claim 13 
further comprising transmitting search results to the user 
computing device When the user selects the bidded term. 

25. A server computer comprising: 
a data storage; and 
a processor for 

receiving a search query originating from a user com 
puting device; 

obtaining a plurality of advanced match terms not 
exactly matching the search query but related to the 
search query, the plurality of advanced match terms 
previously bid on by advertisers in a bidding process; 

obtaining advertisements associated With the plurality of 
advanced match terms, each advertisement associated 
With an advertiser Who has Won the bidding process 
for one of the plurality of advanced match terms; and 

transmitting, in response to the receiving of the search 
query, the plurality of advanced match terms to the 
user computing device for display as search 
suggestions. 


