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(57) ABSTRACT 
A method and system for querying hierarchically classi?ed 
data. The system ?rst receives a query request and then 
identi?es classi?cations of the data that may satisfy the 
received query request. The system then displays the iden 
ti?ed classi?cations. In response to selection of a displayed 
classi?cation, the system displays sub-classi?cations When 
the selected classi?cation has sub-classi?cations and dis 
plays the data Within the classi?cation When the selected 
classi?cation has no sub-classi?cations. In another aspect, 
the system generates search results for items that are hier 
archically classi?ed. For classi?cations Within the hierarchy 
of classi?cations, the system generates a search entry con 
taining terms describing the items Within that classi?cation. 
The system then receives a search criteria. The system 
selects as initial search results those search entries Whose 
terms most closely match the received search criteria. The 
system then adjusts the initial search results based on the 
hierarchy of classi?cations. This adjustment may include 
removing sub-classi?cations of a classi?cation that is in the 
initial search results or adding a parent classi?cation to 
replace multiple child classi?cations in the initial search 
results. 
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METHOD AND SYSTEM FOR GENERATION OF 
HIERARCHICAL SEARCH RESULTS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of US. patent 
application No. 10/046,919 ?led Jan. 15, 2002 entitled 
“METHOD AND SYSTEM FOR GENERATION OF 
HIERARCHICAL SEARCH RESULTS,” Which application 
is a continuation of US. patent application No. 09/206,774 
?led Dec. 7, 1998 (US. Pat. No. 6,366,910) entitled 
“METHOD AND SYSTEM FOR GENERATION OF 
HIERARCHICAL SEARCH RESULTS,” Which applica 
tions are incorporated by reference in their entirety. 

TECHNICAL FIELD 

[0002] The present invention relates to generating search 
results and, more particularly, to generating search results 
for hierarchically organiZed data. 

BACKGROUND OF THE INVENTION 

[0003] Many search tools are available to provide search 
ing capability for a collection of data. For eXample, search 
tools are available to search for documents that may contain 
information related to a particular search criteria. Such 
search tools typically create an indeX of the Words Within 
each document. When the search criteria is received, the 
search tools scan the indeX to determine Which documents 
contain the Words of the search criteria. The search tools 
may also rank these documents based on various factors 
including the frequency of the Words of the search criteria 
Within the document or the presence of a Word of the search 
criteria Within the title of the document. 

[0004] In the emerging ?eld of electronic commerce, 
many thousands of products are available to be purchased 
electronically. For eXample, an online retailer may offer for 
sale electronic devices, major appliances, clothing, and so 
on. The dif?culty a potential purchaser faces is identifying a 
particular product that satis?es the purchaser’s needs. Some 
online retailers provide a search tool that receives a search 
criteria from a potential purchaser and searches a database 
containing information for each of the available products to 
identify those products that most closely match the search 
criteria. For eXample, a potential purchaser Who is interested 
in purchasing a television may enter the search criteria of 
“tv.” The search tool may identify every TV, but may also 
identify items such as video game players and VCRs that 
happen to use the term “tv” in their description ?elds in the 
database. Thus, many products that are of no interest to the 
potential purchaser are identi?ed. Many potential purchas 
ers, When faced With such a list that includes many products 
that are of no interest Will simply shop elseWhere rather than 
Wade through the list. Other online retailers may hierarchi 
cally organiZe the products so that a potential purchaser can 
broWse through the hierarchy to identify the classi?cation 
that contains products that are most likely of interest. For 
eXample, the potential purchaser may select an electronics 
device classi?cation, a home electronics sub-classi?cation, 
and a television sub-sub-classi?cation. The hierarchical 
classi?cation of products has several problems. First, many 
users of computer system do not fully understand the 
concept of hierarchical classi?cations. Thus, it is dif?cult for 
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such users to use such a classi?cation-based system. Second, 
products may not fall conveniently into any one classi?ca 
tion. For eXample, a combination VCR and television could 
be classi?ed as a VCR or a television. It is unlikely that an 
online retailer Would have a separate classi?cation for such 
a combination. Therefore, a potential purchaser may not 
even be able to locate the products of interest using a 
hierarchical classi?cation system. 

[0005] It Would be desirable to have a product search 
technique that Would combined the advantages of the search 
systems and the classi?cation-based systems and that mini 
miZes their disadvantages. 

SUMMARY OF THE INVENTION 

[0006] Embodiments of the present invention provide a 
method and system for querying hierarchically classi?ed 
data. The system of the present invention ?rst receives a 
query request. The system then identi?es classi?cations of 
the data that may satisfy the received query request. The 
system then displays the identi?ed classi?cations. In 
response to selection of a displayed classi?cation, the sys 
tem displays sub-classi?cations When the selected classi? 
cation has sub-classi?cations and displays the data Within 
the classi?cation When the selected classi?cation has no 
sub-classi?cations. 

[0007] In another aspect, the present invention provides a 
system that generates search results for items that are 
hierarchically classi?ed. For classi?cations Within the hier 
archy of classi?cations, the system generates a search entry 
containing terms describing the items Within that classi?ca 
tion. The system then receives a search criteria. The system 
selects as initial search results those classi?cations Whose 
search entry has terms that most closely match the received 
search criteria. The system then adjusts the initial search 
results based on the hierarchy of classi?cations. This adjust 
ment may include removing sub-classi?cations of a classi 
?cation that is in the initial search results or adding a parent 
classi?cation to replace multiple child classi?cations in the 
initial search results. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIGS. 1A and 1B illustrate an eXample user inter 
face for one embodiment of the present invention. 

[0009] FIG. 2 is a block diagram illustrating components 
of one embodiment of the GPS system. 

[0010] FIGS. 3A and 3B illustrate eXample contents of a 
travel table and of an apparel table. 

[0011] FIG. 4 illustrates a hierarchical organiZation of the 
items in the apparel table of the product database. 

[0012] FIGS. 5A, 5B, and 5C illustrate an eXample orga 
niZation of the broWse tree descriptor ?le. 

[0013] FIG. 6 illustrates the contents of a sample priority 
descriptor ?le. The priority descriptor ?le contains an entry 
for each department represented in the product database. 

[0014] FIG. 7 illustrates eXample contents of the special 
terms ?le. 

[0015] FIG. 8 illustrates the contents of the GPS indeX. 
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[0016] FIG. 9 is a How diagram illustrating an example 
embodiment of the GPS index builder. 

[0017] FIG. 10 is a How diagram of an example routine to 
add a department table to the term table. 

[0018] FIG. 11 is a How diagram of an example imple 
mentation of the GPS search engine. 

[0019] FIG. 12 is a How diagram of an example imple 
mentation of the traverse routine. 

[0020] FIG. 13 into ?oW diagram of an example imple 
mentation of a GPS hierarchical displayer routine. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] Embodiments of the present invention provide a 
method and system for general purpose searching (“GPS”). 
The GPS system alloWs a user to search for items that best 
match a search criteria. To facilitate the searching, the GPS 
system groups the items into a classi?cation hierarchy. For 
example, if the items are articles of clothing, then classi? 
cations may be “shirts,”“pants,” and “shoes,” and sub 
classi?cation of “shirts” may be “T-shirts,”“casual shirts,” 
and “dress shirts.” The GPS system inputs a search criteria 
from a user, searches for the classi?cations of items that best 
match the search criteria, and displays those classi?cations 
in an order based on hoW Well they match the search criteria. 
In one embodiment, the GPS system displays only the best 
matching classi?cations of items, rather than displaying 
information about any individual items. The user can then 
select a displayed classi?cation to vieW the sub-classi?ca 
tions Within that classi?cation or, if that classi?cation has no 
sub-classi?cation, the items Within that classi?cation. 

[0022] When the GPS system inputs a search criteria, it 
scores each classi?cation in the classi?cation hierarchy to 
indicate the degree to Which the classi?cation contains items 
that match the search criteria. For example, the GPS system 
Would generate a score for each of the “shirts,”“pants,” and 
“shoes” classi?cations and for each of the “T-shirts,”“casual 
shirts,” and “dress shirts” sub-classi?cations. The GPS sys 
tem then selects those classi?cations or sub-classi?cations 
With the highest scores and displays them in order based on 
their score. Because users often ?nd it dif?cult to interface 
With hierarchically presented information, the GPS system 
in one embodiment displays the names of the selected 
classi?cations With no indication of Where the classi?cations 
are Within the hierarchy. For example, if the classi?cations 
of “dress shirts” and “shoes” have the highest scores, then 
the GPS system may simply list the classi?cation names as 
folloWs: 

[0023] dress shirts 

[0024] 
[0025] If the user then selects “shoes,” the GPS system 
displays the sub-classi?cations of “shoes.” If the user, hoW 
ever, selects “dress shirts,” then the GPS system may display 
a description of each dress shirt. 

shoes 

[0026] Since the GPS system scores each classi?cation 
Within the hierarchy, various parent and child classi?cations 
and more generally various ancestor and descendent classi 
?cations may have high scores. For example, both the 
“shirts” classi?cation and the “dress shirts” sub-classi?ca 
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tion may have high scores. In one embodiment, the GPS 
system does not display any descendent classi?cations of a 
displayed classi?cation. For example, if the GPS system 
selects to display the classi?cation “shirts,” then it does not 
display its sub-classi?cation of “dress shirts,” regardless of 
the score of the sub-classi?cation. The user can alWays 
select the displayed ancestor classi?cation to vieW the 
descendent classi?cations. In some situations, a parent clas 
si?cation may have a relatively loW score, but many of its 
child classi?cations may have a high score. In such a 
situation, the GPS system may display the parent classi? 
cation rather than displaying each child classi?cation. For 
example, if the “shirts” classi?cation has a relatively loW 
score, but the “T-shirts” and “dress shirts” sub-classi?ca 
tions have high scores, the GPS system may decide to 
display only the “shirts” classi?cation. The GPS system may 
set the score of the “shirts” classi?cation to that of its highest 
sub-classi?cation so that the displayed classi?cation Will be 
ordered based on the score of its sub-classi?cations. 

[0027] FIGS. 1A and 1B illustrate an example user inter 
face for one embodiment of the present invention. In this 
embodiment, the GPS system provides capabilities for 
searching for items that may be purchased. The techniques 
of the present invention are particularly Well suited for use 
in a Web-based shopping environment. The display 100 of 
FIG. 1A illustrates a Web page for searching for items that 
may be purchased via an online store. This Web page 
illustrates that the available item are grouped into ?ve 
departments: clothing and accessories 101, electronics 102, 
computer hardWare 103, toys and games 104, and travel 105. 
The item in each of these departments are classi?ed into 
categories, sub-categories, and possibly a sub-sub-category 
referred to as item type. For example, the clothing and 
accessories department has four item categories: men’s 
apparel, Women’s apparel, shoes, and accessories. The user 
enters the search criteria or query into search query box 106. 
In this example, the user has entered the Word “shirts” as the 
search criteria. Display 110 of FIG. 1B illustrates the 
display of the search results. Rather than displaying the 
particular items that best match the search criteria, the GPS 
system displays the classi?cations of items that best match 
the search criteria. The GPS system orders the classi?cations 
based on the likelihood that they contain items of interest. In 
this example, the GPS system determines that the clothing 
and accessories department contains items that best match 
the search criteria. As a result, the GPS system displays an 
indication of the clothing and accessories department ?rst. 
The GPS system also displays the various categories and 
sub-categories of the clothing and accessories department 
that best match the search criteria. The GPS system displays 
these categories and sub-categories in order based on the 
likelihood that the categories contain items that satis?es the 
search criteria. In this example, the GPS system has listed 10 
classi?cations of the clothing and accessories department. 
The GPS system highlights the ?rst eight classi?cations 
because the Word “shirts” Was found in the sub-category 
name. For example, the category “Polo and henley shirts” 
contain the Word “shirts” in its name. HoWever, the last tWo 
classi?cations do not contain the Word “shirts” in their 
sub-category names. Rather, the Word “shirts” may have 
been contained in a description ?eld for an item Within those 
classi?cations. For example, the sub-category “Men’s Ties” 
may have had an item that contained the Word “shirts” in its 
description ?eld. The placing of the Word “shirts” in paren 














