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(57) ABSTRACT 

In one embodiment, a method is illustrated as including de?n 
ing a set of perspective objects capable of being placed onto 
a modi?ed Web page, monitoring parameters of a Web page, 
the parameters including a number of times a current object is 
executed on the Web page, using an Arti?cial Intelligence 
(AI) algorithm to determine a perspective object With a pre 
ferred Return On Investment (ROI), and selecting the per 

(21) Appl, No.1 11/821,928 spective object to be placed onto the modi?ed Web page. 
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ECONOMIC OPTIMIZATION FOR PRODUCT 
SEARCH RELEVANCY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This is a non-provisional patent application that is 
related to the US. patent application titled: “DETERMIN 
ING RELEVANCY AND DESIRABILITY OF TERMS” 
(application Ser. No. 11/679,973), Which is incorporated by 
reference in its entirety. 

TECHNICAL FIELD 

[0002] Example embodiments relate generally to the tech 
nical ?eld of commercial uses of business rule algorithms 
implemented on a computer and, in one speci?c example, the 
use of such algorithms to display Web pages. 

BACKGROUND 

[0003] Web pages, and the business rules that govern them, 
are typically static in nature. That is, the logic dictating When 
certain Web pages are to be displayed in response to a user’s 
query must be re-Written every time a designer of a Web page 
Would like to have the user vieW neW Web pages. The same 
holds true for the objects or Widgets displayed on a Web page. 
Namely every time a neW object is introduced on a Web page, 
the logic governing the page upon Which the neW objects are 
introduced must be changed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] Some embodiments are illustrated by Way of 
example and not limitation in the ?gures of the accompanying 
draWings in Which: 
[0005] FIG. 1 is a diagram of a system illustrating the 
optimiZation of a Web page, according to an example embodi 
ment. 

[0006] FIG. 2 is a diagram of a system illustrating the 
environment of one embodiment Wherein a content request is 
made and, in response to the content request, a non-optimiZed 
Web page is fumished, according to an example embodiment. 
[0007] FIG. 3 is a diagram of a system illustrating a content 
request and an optimiZed Web page provided in response to 
this content request, according to an example embodiment. 
[0008] FIG. 4 is a diagram of a system illustrating a system 
to optimiZe a Web page, according to an example embodi 
ment. 

[0009] FIG. 5 is a diagram of a feedback loop illustrating 
the various modules that are executed during the execution of 
the system, according to an example embodiment. 
[0010] FIG. 6 is a dual stream ?oW chart ofa method used 
to implement a presentation operation, according to an 
example embodiment. 
[0011] FIG. 7 is a How chart ofan example method used to 
implement a tracking and exchange operations, according to 
an example embodiment. 
[0012] FIG. 8 is a ?owchart illustrating a method used to 
implement a sensing application operation, according to an 
example embodiment. 
[0013] FIG. 9 is a diagram of an operation to capture con 
tent request data, according to an example embodiment. 
[0014] FIG. 10 is a ?oWchart illustrating a method used to 
implement a decisional engine, according to an example 
embodiment. 
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[0015] FIG. 11 is a netWork diagram of a decision tree that 
may result from the execution of an operation that determines 
Whether or not a highest value has been returned as a result of 
the execution of a particular AI algorithm contained in an AI 
library, according to an example embodiment. 

[0016] FIG. 12 is a netWork diagram illustrating a bayesian 
netWork that may result from the execution of an operation 
that makes procedure calls to an AI library, Wherein these 
calls are made to this library for the purposes of generating an 
optimization analysis for each of the AI algorithms, or com 
bination of AI algorithms, contained Within the AI library, 
according to an example embodiment. 

[0017] FIG. 13 is a ?oWchart illustrating a method used to 
implement a batch operation, according to an example 
embodiment. 

[0018] FIG. 14 is a diagram of a histogram illustrating a 
number of data entries With each ?eld for each of the data 
entries delimited by a tab character, according to an example 
embodiment. 

[0019] FIG. 15 is a diagram of a histogram Wherein the 
histogram is Written using some type of tagging language 
such as eXtensible Markup Language @(ML) and contains 
information relating to Which page type should be used by the 
page type module, according to an example embodiment. 
[0020] FIG. 16 is a ?oWchart illustrating a method used to 
implement a demand services backend, according to an 
example embodiment. 
[0021] FIG. 17 is a ?owchart illustrating a method used to 
implement a traf?c optimiZer engine, according to an 
example embodiment. 
[0022] FIG. 18 is a ?oWchart illustrating a method used to 
implement an operation to optimiZe each category of histo 
gram using an AI algorithm, according to an example 
embodiment. 

[0023] FIG. 19 is a ?oWchart illustrating a method used to 
implement an ad module, according to an example embodi 
ment. 

[0024] FIG. 20 is a netWork diagram illustrating a bayesian 
netWork that may result from the execution of an operation to 
optimiZe object and Widgets provided by an ad module, 
according to an example embodiment. 

[0025] FIG. 21 is a ?oWchart illustrating a method used to 
implement an operation to ?lter various histograms based 
upon a con?guration rule set, according to an example 
embodiment. 

[0026] FIG. 22 is a ?oWchart illustrating a method used to 
implement a classi?er module, according to an example 
embodiment. 

[0027] FIG. 23 is a ?oWchart illustrating a method used to 
implement a search backend, according to an example 
embodiment, according to an example embodiment, accord 
ing to an example embodiment. 

[0028] FIG. 24 is a diagram of a con?guration rule set, 
according to an example embodiment. 

[0029] FIG. 25 is a ?oWchart illustrating a method used to 
implement rules engine, according to an example embodi 
ment. 

[0030] FIG. 26 is a block diagram of a computer system to 
optimiZe a Web page, according to an example embodiment. 

[0031] FIG. 27 shoWs a diagrammatic representation of a 
machine in the example form of a computer system Within 
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Which a set of instructions for causing the machine to perform 
any one or more of the methodologies discussed herein may 
be executed. 

DETAILED DESCRIPTION 

[0032] In the following description, for purposes of expla 
nation, numerous speci?c details are set forth to provide a 
thorough understanding of example embodiments. It may be 
evident, hoWever, to one skilled in the art, that the present 
invention may be practiced Without these speci?c details. 
[0033] In one embodiment, the method and system illus 
trated herein may be thought of as a series of modules 
executed through a feedback loop to optimize a Web page, and 
the selection of screen objects and Widgets (collectively 
objects) to be displayed thereon. The data provided to this 
feedback loop, in the form of a content request, serves as a 
training data set for training particular types of AI algorithms. 
This training data set may then be used by a plurality of AI 
algorithms for the purpose of making predictions as to Which 
objects or screen Widgets Would be best suited for the pur 
poses of optimizing a Web page. The concept of “optimizing” 
may be based upon such concepts as Return On Investment 
(ROI) values, or other type of values. 
[0034] In some embodiments, Web pages, and the object 
contained thereon, are optimized (e. g., optimizing) using cer 
tain algorithms (e.g., AI algorithms) so as to maximize the 
ROI for each Web page. These algorithms may use histograms 
containing aggregations of data relating to, for example, key 
Word usage, traf?c optimizer module usage, and/or object/ 
Widget usage for a particular Webpage. Put another Way, this 
histogram may be used as the basis upon Which to determine 
the allocation of space (e.g., ?oor plan space) Within an opti 
mized Web page. In some embodiments, a Web page is akin to 
a piece of real estate, and, in one embodiment, the system and 
method illustrated herein seeks to maximize the ROI for the 
displayed area Within a Web page. The histogram may be used 
to chart a particular user pro?le by aggregating data relating 
to the particular user. These histograms may then be com 
bined together so as to create a set of user data that can then be 
analyzed for certain trends so as to determine an ROI for a 
particular allocation of space on a Web page and respective 
user or group of users. 

[0035] Some embodiments may include ROI understood 
as, for example, the difference betWeen the cost of generating 
a Web page (e.g., labor costs associated With coding the Web 
page, modifying the page to add or remove content from the 
Web page, presenting search results, cost of access to system 
resources in terms of time, memory, Central Processing Unit 
(CPU) cycles etc., making a Web page scalable etc.), and the 
revenue generated by the Web page. Example embodiments 
may include the business rules governing such Web pages that 
are optimized in an automated or an organic manner such that 
rather than being static, the Web pages and content contained 
therein are dynamic, re?ecting, for example, the information 
relating to the optimal Way to present a Web page in order to 
market a particular good (e.g., diamonds) or service. For 
example, rather than having a Web page alWays contain pic 
tures of diamonds, a Web page may only contain such picture, 
if it is shoWn that Web pages containing such pictures are 
more successful in selling diamonds than Web pages Without 
such pictures. And again, rather than, for example, having a 
Web page only contain pictures of diamonds, certain objects 
may also be presented on the page, Where the combination of 
the pictures of diamonds and these screen objects yields a 
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higher ROI than a picture With pictures of diamond alone. The 
determination of What constitutes success, hoWever, may, in 
some cases, be based upon certain algorithms seeking to 
maximize ROI for a Web page, rather than strictly based upon 
the decisions of a marketing professional. Further, success 
may be a preferred ROI such that a high, loWer, or some other 
suitable ROI is sought based upon the desires of a user, or 
other implementing the system and method illustrated herein. 
[0036] Web pages are typically governed by static business 
rules (e. g., logics) such that anytime a neW Web page is 
introduced, a Web page containing additional objects, or most 
any other modi?cation is made, these business rules must also 
be changed. This results in many hours being spent by design 
ers of Web pages and Websites changing a Web page or Web 
site to meeting the marketing needs of a particular company. 
In the commercial setting (e.g., the e-commerce setting), the 
time spent by designers of Web pages to add or remove a Web 
page, object, or Widget contained on a Web page can be very 
costly ?nancially to the party paying for the services of the 
designer. More to the point, not only may the designer have to 
Write the neW Web page, but they may also have to Write neW 
business rules to govern this neW Web page. For example, if a 
neW object in the form of a neW link is added to an existing 
Web page, then the scripting language governing this page 
(e.g., JavaScript, VBScript) may also have to be reWritten. 
[0037] Further, from an e-commerce marketing perspec 
tive, the approach of having a designer reWrite the business 
rules is alWays done after a neW marketing scheme or 
approach has become “predominant.” That is, in many cases, 
a designer of a Web page is only instructed to modify a Web 
page after a particular use of a Web page has been observed to 
be advantageous from a marketing perspective. This obser 
vation, hoWever, may not occur for some period of time and 
only after several types of analysis and several layers or 
revieWs have occurred. For example, if it is observed that 
sales of diamonds are more successful on a Web page that 
provides objects or Widgets that alloW a user to better under 
stand cut, clarity, and color, then the designer may be 
instructed to generate Web pages containing such objects or 
Widgets. HoWever, this observation may only occur after the 
analysis, by a marketing or ?nancial analyst, of sales ?gures 
for pages containing such objects or Widgets. Only When such 
an analysis is conducted can a designer be asked to make 
changes to the Web pages such that they contain these objects 
or Widgets. Such an approach costs an e-commerce site valu 
able time during Which they could have been implementing 
the objects or Widgets relating to cut, clarity, and color. 

A System for Economic Optimization for Product Search 
Relevancy 

[0038] FIG. 1 is a diagram ofan example system 100 illus 
trating the optimization of a Web page. Illustrated is a user 1 01 
using a computer system 113 that generates a content request 
102. This content request 102 may be in the form of a Web 
page query generated using a Hypertext Transfer Protocol 
(HTTP). This content request 102 is transmitted over a net 
Work 103. In some cases, this netWork 103 is, for example, an 
internet. Once the content request 102 is transmitted over the 
netWork 103, it is received by a Web server 104, Wherein the 
Web server 104 then transmits the content request 102 to an 
application server 105. When received by the application 
server 105, the content request 102 is, in some cases, parsed 
and used to provide an ansWer to the content request 1 02 in the 
form of an optimized page 112. During the course of provid 
































