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(57) ABSTRACT 

A method and system for dynamically searching databases 
in response to a query is provided by the present invention. 
More speci?cally, a system and method for dynamic data 
mining and on-line communication of customized informa 
tion. This method includes the steps of ?rst creating a 
search-speci?c pro?le. This search-speci?c pro?le is then 
inputted into a data-mining search engine. The data-mining 
search engine Will mine the search-speci?c pro?le to deter 
mine topic of interests. These topics of interest are outputted 
to at least one search tool. These search tools match the 

topics of interest to at least one destination data site Wherein 
the destination data sites are evaluated to determine if 

relevant information is present in the destination data site. 
Relevant information is ?ltered and presented to the user 
making the inquiry. 
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METHOD AND SYSTEM FOR DYNAMIC 
DATA-MINING AND ON-LINE COMMUNICATION 

OF CUSTOMIZED INFORMATION 

RELATED APPLICATIONS 

[0001] This application claims bene?t of US. Provisional 
Application No. 60/095,308 ?led on Aug. 4, 1998. Addi 
tionally this application incorporates by reference the prior 
US. Provisional Application No. 60/095,308 ?led on Aug. 
4, 1998 entitled “Method and System for Dynamic Data 
mining and On-line Communication of CustomiZed Infor 
mation” to Ingrid Vanderveldt and US. patent application 
Ser. No. 09/282,392 ?led on Mar. 31, 1999 entitled “An 
Improved Method and System for Training an Arti?cial 
Neural Network” to Christopher L. Black. 

TECHNICAL FIELD OF THE INVENTION 

[0002] This invention relates generally to the use of a 
dynamic search engine and, more particularly, to a dynamic 
search engine applied to the Internet that alloWs for custom 
iZed queries and relevant responses. 

BACKGROUND OF THE INVENTION 

[0003] Current Internet search tools often provide irrel 
evant data sites or Web sites. Often, current search tools 
provide a score of relevance according to teXt frequency 
Within a given data site or Web page. For eXample, “ter 
mites” and “Tasmania” and “not apples”: 

[0004] If a Web page has several instances of the 
Word “termites” (600 for example), the Web page 
Would receive a high relevance score. 

[0005] A Web page With 600 “termites” and one 
“Tasmania” Would receive a slightly higher score. 

[0006] A Web page With the above plus “apples” 
Would then receive a slightly lesser score. 

[0007] Therefore, a score of relevance according to a data 
site or Web page is often based on teXt or Word frequency. 
Therefore current search tools often provide a list of irrel 
evant Web pages. Furthermore, there is the opportunity for 
abuse in and associated With the method of the available 
search tools. Current search tools often provide links that are 
stale (old data that is no longer at the address of the data 
site). Existing search tools utiliZe indices that are compiled 
in the background continuously. HoWever, With respect to an 
individual query, a historical result is received. Therefore, 
the search process involves a large amount of ?ltering by the 
individual user. 

[0008] Therefore, there is a need to more ef?ciently utiliZe 
search tools to overcome irrelevant results. At present, it is 
desirable to have an ef?cient method for performing a search 
Which Would take into account demographic as Well as 
historical user information to ?lter irrelevant data from the 
results from eXisting search tools. 

[0009] Furthermore, it is desirable to have a search engine 
Which Will evaluate and ?lter stale data responses from an 
eXisting search tool response. 

SUMMARY OF THE INVENTION 

[0010] In accordance With the present invention, a method 
and system for searching databases in response to a query is 
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provided that substantially eliminates or reduces disadvan 
tages and problems associated With previous methods and 
systems for searching databases. 

[0011] More speci?cally, the present invention provides a 
system and method for dynamic data-mining and on-line 
communication of customiZed information. This method 
includes the steps of ?rst creating a search-speci?c pro?le. 
This search-speci?c pro?le is then inputted into a data 
mining search engine. The data-mining search engine Will 
mine the search-speci?c pro?le to determine at least one 
topic of interest. The at least one topic of interest may 
comprise a speci?c and/or related topics to interest. The at 
least one topic of interest is outputted to at least one search 
tool. These search tools match the at least one topic of 
interest to at least one destination data site. The destination 
data sites (Web page) are evaluated to determine if relevant 
information is present in the destination data site. If relevant 
information is present at the destination data site, this data 
site may be presented to a user. 

[0012] One broad aspect of the present invention includes 
the coupling of a data-mining search engine to at least one 
search tool. This data-mining search engine can revieW and 
evaluate data sites. Current search tools available may create 
a massive indeX of potential data sites. The data-mining 
engine of the present invention evaluates Whether data 
accumulated by current search tools are relevant to a user 
and ?lters out nonrelevant information. 

[0013] The present invention provides an advantage by 
providing a search engine algorithm that provides fresh (as 
opposed to stale) links to more highly relevant Web pages 
(data sites) than provided by the current search engines. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] For a more complete understanding of the present 
invention and the advantages thereof, reference is noW made 
to the folloWing description taken in conjunction With the 
accompanying draWings in Which like reference numerals 
indicate like features and Wherein: 

[0015] FIG. 1 shoWs a diagram of the present embodiment 
of the invention; 

[0016] FIG. 2 illustrates an eXample of operating the 
present invention; 

[0017] FIG. 3 eXplains the related patent applications to 
the present invention; 

[0018] FIG. 4 depicts the use of a training scheme accord 
ing to the teachings of BLACK; and 

[0019] FIG. 5 details a How chart illustrating the method 
of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0020] Preferred embodiments of the present invention are 
illustrated in the FIGUREs, like numerals being used to refer 
to like and corresponding parts of the various draWings. 

[0021] In accordance With the present invention, a method 
and system for dynamically searching databases in response 
to a query is provided that substantially eliminates or 
reduces disadvantages and problems associated With previ 
ous methods and systems for searching databases. 
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[0022] More speci?cally, the present invention provides a 
system and method for dynamic data-mining and on-line 
communication of customiZed information. This method 
includes the steps of ?rst creating a search-speci?c pro?le. 
This search-speci?c pro?le is then inputted into a data 
mining search engine. The data-mining search engine Will 
mine the search-speci?c pro?le to determine at least one 
topic of interest. The at least one topic of interest may 
comprise a speci?c and/or related topics to interest. The 
topic of interest is outputted to at least one search tool. These 
search tools match the topic of interest to at least one 
destination data site. The destination data sites are evaluated 
to determine if relevant information is present in the desti 
nation data site. If relevant information is present, this data 
site is assigned a relevance score and presented to user 
requesting the query. 

[0023] One broad aspect of the present invention includes 
the coupling of a data-mining search engine to at least one 
search tool. This data-mining search engine revieWs and 
evaluates available data and data sites. Current search tools 
available may create a massive index of potential data sites. 
The data-mining engine of the present invention evaluates 
Whether the available data accumulated by current search 
tools are relevant to a user and ?lters out all non-relevant 

information, creating a more effective and ef?cient search 
engine. 
[0024] In one embodiment, the present invention includes 
a Web site containing several data-mining tools. These tools 
fall into tWo separate categories: a dynamic approach to 
generating a list of links that are Well correlated to a user 
provided search string using a novel search strategy (e.g., 
incorporating simple text matching, text associations, syn 
onym and near text matching—to handle misspellings, pro 
?le information, a recursive de?nition of document impor 
tance/relevance—important/relevant documents link to 
other important/relevant—and Weighting of the previous 
factors based upon Al), and stand-alone models (e.g., neural 
netWorks and NSET models, as Well as others knoWn to 
those skilled in the art), Which Would provide useful pre 
dictions or estimations (such as described in the US. patent 
application Ser. No. 09/282,392 entitled “An Improved 
Method and System for Training An Arti?cial Neural Net 
Work” ?led Mar. 31, 1999 to Christopher L. Black, hereafter 
BLACK. 

[0025] The stand alone models Would be created With 
implementer or user interaction, and could be ever increase 
in number, as desired and as data Was discovered/licensed/ 
acquired. Eventually, the Web site Would contain a portal to 
hundreds of thousands of interesting and useful models. 

[0026] Neither the search engine nor the models Would 
necessarily be limited to medical information and topics. 
HoWever, the present invention primarily focuses on health 
care-related applications. The system and method of the 
present invention need not be limited to such health care 
database. 

[0027] The present invention provides a method for data 
mining that provides use of many different Al models 
derived for many different applications from many different 
datasets. The present invention provides the bene?t of a 
neural netWork training algorithm, genetic algorithms expert 
and fuZZy logic systems, decision trees, and other methods 
knoWn to those skilled in the art applied to any available 
data. 
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[0028] Secondly, the present invention alloWs the compact 
storage, retrieval, and use of relationships and patterns 
present in many datasets, each made up of very many 
patterns of examples, each made of several different mea 
surements or values, each requiring several bytes When 
stored conventionally or explicitly (as in a relational data 
base or a ?at ?le). Single datasets consisting of multiple 
gigabytes and terabytes of data are routinely being gener 
ated, With exabyte datasets looming on the horiZon. With the 
use of multiple modeling techniques (different approaches 
are appropriate to different applications), models encapsu 
lating and summariZing useful information contained Within 
hundreds or even thousands of these datasets could stored on 
a single consumer level personal computer hard drive. 

[0029] FIG. 1 illustrates one physical implementation of 
the present invention. The number of servers, interconnec 
tions, softWare modules, and the like Would largely be 
determined by scalability concerns. The Web site 12 Would 
consist of a graphical user interface (GUI) to present 
dynamically generated indexes and forms that alloW the user 
10 to provide a search pro?le and submit their search 
requests or feed inputs into a selectedAl model. The Web site 
12 could reside upon a single or on a standard farm of Web 
server machines. Search engine requests 15 Would be pro 
vided to a single or a farm of search machines 16, Which 
Would either query a static public or proprietary databases 
18/indices of links either pre-created (and continually 
updated) or licensed from, for example, Yahoo and other link 
search engines. This static list (formed from data sites 18) 
Would provide a starting point for a dynamic (live) search. 
Both search machines/machine farms 16 Would require 
extremely high speed access to the Internet or other like data 
netWorks. 

[0030] Data-mining is the process of discovering useful 
patterns and relationships Within data. This is typically 
accomplished by training and then applying a neural net 
Work, or inducing and then applying a decision tree, or 
applying a genetic algorithm, etc. Once the training aspect of 
many of the techniques is performed, the result is the 
data-mining tool (e.g., a trained neural netWork—into Which 
someone Who knoWs nothing about Al can simply input 
values and receive results). 

[0031] Data-mining “tools” are discrete and speci?c. Cer 
tain models are appropriate for certain tasks. When expla 
nation of a particular result is important (as in credit 
approval/rejections), and the available data supports the 
generation/formulation of rules, an expert or fuZZy logic 
system might be appropriate. When optimiZation of a par 
ticular quantity is important, a genetic algorithm or another 
evolutionary algorithm might be more useful. When predic 
tion/estimation is important, the neural netWork training 
algorithm might be used. 

[0032] The Dynamic Search Engine 100 can extract/pro 
vide useful information from publicly and freely available 
databases 18. HoWever, the present invention can do the 
same With proprietary databases 18. 

[0033] One embodiment of the present invention incorpo 
rates an enhanced version of simple text matching (alloWing 
reduced Weight for synonym and possible misspelling 
matches) at the ?rst level. Associations With pro?le infor 
mation provides a second metric of relevance (e.g., certain 
Words and Word combinations are found to correlate With 



US 2002/0049704 A1 

interest for people providing certain combinations of search 
pro?le factors). The ?nal metric is Whether other articles 
possessing high (normaliZed) relevance (using all 3 lev 
els—a recursive de?nition) link to the page in question. If 
so, then the relevance as established by this metric is high. 

[0034] The spidering/craWling/roboting starts from the 
static index found in response to the initial query 15 of 
databases 18. Data sites included in the index are scanned 
and assigned relevance using the 3 facts above. Data Sites 
With high levels of relevance are scanned deeper (a links are 
folloWed, as Well as the links revealed on those subsequent 
pages) than non-relevant pages. After a maximum number of 
links have been folloWed, or the total relevance of pages 
indexed exceeds a threshold, the search stops and results 20 
are returned to user 10, organiZed by a Weighted conglom 
eration of the 3 factors (generated by a neural netWork 
trained upon the user pro?le and previous searches and 
relevance results). 

[0035] For the pre-created models, the present invention 
also has a page indexing the available canned models that 
the user could simply choose from. Alternatively, based 
upon text entered at the dynamic search engine GUI 12, the 
dynamic search engine could suggest appropriate models, 
Where appropriate (e.g., if user enters blue book, the present 
invention could return at the top of a list of links, a link to 
a used car value estimator neural netWork). 

[0036] FIG. 2 illustrates one embodiment of the present 
invention Wherein the search tools comprise a privately 
licensed search tool 22 accessing privately held databases 24 
and publicly available database 18 accessed by search tools 
provided by YAHOO, EXCISE, LYCOS and other search 
tools knoWn to those skilled in the art. 

[0037] FIG. 3 provides an overall description of three 
processes Which occur Within FIGS. 1 and 2. Process 30 
illustrates the dynamic search engine application Which 
performs the function of mining search pro?le data as 
provided from user 10 via GUI 12. Mining or cross refer 
encing the search pro?le data against subject information 
includes the dynamic search capabilities of evaluating data 
sites 18. Process 32 in FIG. 1 illustrates the interaction 
betWeen a user 10, the dynamic search engine and an 
available search tool 16, Which accesses individual Web sites 
18. Search tool 16 for each individual may be customiZed to 
the protocols associated With each search engine. Process 34 
illustrates the process betWeen a user 10, a dynamic search 
engine of the present invention and a proprietary search 
engine When the search tool 16 is a proprietary search engine 
accessing proprietary databases. 

[0038] The improvements to previously existing arti?cial 
neural netWork training methods and systems mentioned in 
the various embodiments of this invention can occur in 
conjunction With one another (sometimes even to address 
the same problem). FIG. 4 demonstrates one Way in Which 
the various embodiments of an improved method for train 
ing an arti?cial neural netWork (ANN) can be implemented 
and scheduled. FIG. 4 does not demonstrate hoW represen 
tative dataset selection is accomplished, but instead starts at 
train net block 101 With representative training dataset 
already selected. 

[0039] The training dataset at block 101 can consist ini 
tially of one kind of pattern that is randomly selected, 
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depending on Whether or not clustering is used. Where 
clustering takes place, it takes place prior to any other data 
selection. Assuming, as an example, that clustering has been 
employed to select tWenty training patterns, ANN can then 
be randomly initialiZed, all the parameters can be randomly 
initialiZed around Zero, and ANN can take those 20 data 
patterns and for each one calculate the gradient and multiply 
the gradient by the initial value of the learning rate. The 
adaptive learning rate is user-de?nable, but is usually ini 
tially set around unity For each of the representative data 
patterns initially selected, the training algorithm of this 
invention calculates the incremental Weight step, and after it 
has been presented all tWenty of the data patterns, it Will take 
the sum of all those Weight steps. All of the above occurs at 
train net block 101. 

[0040] From train net block 101, the training algorithm of 
this invention goes to step 102 and determines Whether the 
training algorithm is stuck. Being stuck means that the 
training algorithm took too large a step and the prediction 
error increased. Once the training algorithm determines that 
it is stuck at block 104 it decreases the adaptive learning rate 
by multiplying it by a user-speci?ed value. A typical value 
is 0.8, Which decreases the learning rate by 20%. 

[0041] If the training algorithm reaches block 102 and 
determines there has been a decrease in the prediction error 
(i.e., it is not stuck), the training algorithm proceeds to block 
108 and increases the learning rate. The training algorithm 
returns to block 101 from block 108 to continue training the 
ANN With a noW increased adaptive learning rate. 

[0042] The training algorithm proceeds to block 106 after 
decreasing the adaptive learning rate in block 104 and 
determines Whether it has become “really stuck.”“Really 
stuc ” means that the adaptive learning rate decreased to 
some absurdly small value on the order of 106. Such a 
reduction in the adaptive learning rate can come about as a 
result of the training algorithm landing in a local minimum 
in the error surface. The adaptive learning rate Will normally 
attempt to Wiggle through Whatever ?ne details are on the 
error surface to come to a smaller error point HoWever, in 
the natural concavity or ?at spot of a local minimum there 
is no such ?ner detail that the training algorithm can Wiggle 
doWn to. In such a case the adaptive learning rate decreases 
to an absurdly loW number. 

[0043] If at block 106, if the training algorithm determines 
that it is really stuck (i.e., that the learning rate has iteratively 
decreased to an absurdly small value), it proceeds to block 
110 and resets the adaptive learning rate to its default initial 
value. In the event that the training algorithm is not really 
stuck at block 106, it returns to block 101, recalculates the 
Weight steps, and continues training With neWly-modi?ed 
Weights. The training algorithm continues through the How 
diagram, as discussed above and beloW. 

[0044] Once the adaptive learning rate is reset at block 
110, the training algorithm proceeds to block 112, Where it 
determines Whether the minimum in Which it is currently 
stuck is the same minimum in Which it has been stuck in the 
past (if it has been stuck before). This is because as the 
training algorithm is learning it Will sometimes get out of a 
local minimum and Wind up in the same minima at a future 
time. If it ?nds itself stuck in the same minimum, the 
training algorithm checks, at block 114, Whether it has 
achieved a maximum on the gaussian distribution from 
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Which a random value is chosen to perturb the Weights (i.e., 
Whether the maximum jog strength has been achieved). The 
“maximum jog strength” is the maXimum value from the 
gaussian distribution. If the maXimum jog strength has been 
achieved, at block 116 the training algorithm resets the 
jogging strength. 
[0045] The jogging strength is reset at block 116 because 
the problem is not so much that the training algorithm has 
found itself in a local minimum, but that the ANN is not 
complicated enough. The training algorithm moves to block 
118 and determines Whether it has, prior to this point, 
trimmed any Weights. “Trimming Weights” means to set 
those Weights to Zero and take them out of the training 
algorithm. The procedure for trimming of Weights Will be 
described more fully With respect to FIG. 13 beloW. 

[0046] If at step 118 the training algorithm determines that 
Weights have previously been trimmed (i.e., that the Weights 
have been previously randomly affected but the training 
algorithm still Wound up in the same minimum because the 
netWork Was not complex enough to get any more accuracy 
out of the mapping), the training algorithm moves to step 
120 and untrims 5% of the Weights. This means that Weights 
that Were previously trimmed are alloWed to resume at their 
previous value, and from this point on they Will take part in 
the training algorithm. The training algorithm returns to step 
101 and continues to train as before. 

[0047] By untrimming 5% of the Weights, the training 
algorithm returns a little more complexity back to the model 
in hopes of decreasing the prediction error. If prediction 
error does not decrease, the training algorithm Will once 
again reach a local minimum and the training algorithm Will 
determine once again at block 112 Whether it is stuck in the 
same minimum as before. Note, hoWever, that at block 110 
the adaptive learning rate is reset before addressing the 
compleXity issue of untrimming previously trimmed 
Weights, so it takes some iterations through blocks 101, 102, 
104, 106 and 110 before getting back to the process of 
untrimming any more Weights. In the event the training 
algorithm does Wind up in the same minimum, the maXimum 
jog strength Will not have been reached, since it Was 
previously reset at block 116 in a prior iteration. Instead, the 
training algorithm Will proceed to block 136. At block 136 
the Weights are jogged, and at block 140 the jogging strength 
is slightly increased according to a gaussian distribution. 
FolloWing block 140, the training algorithm proceeds to 
train net block 101 and continues training. 

[0048] If in the course of training the training algorithm 
again reaches the same minimum, the procedure above is 
repeated. In the event the jog strength once again reaches the 
maXimum level at block 114, the training algorithm resets 
the jogging strength as previously discussed. If the training 
algorithm reaches block 118 after several rounds of untrim 
ming Weights that there are no longer any trimmed Weights, 
the training algorithm proceeds along the “no” path to block 
122. 

[0049] At block 122, the training algorithm determines if 
this is the ?rst time it has maXed out the jog strength on this 
siZe ANN. The training algorithm keeps a counter of hoW 
many times the jog strength has maXed out With an ANN of 
a given siZe. If this is the ?st time the jog strength has maXed 
out for the current ANN siZe, the training algorithm proceeds 
along the “yes” path to block 124 and completely re 
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initialiZes the ANN. All of the Weights are re-initialiZed and 
the ANN is restarted from scratch. The training algorithm 
proceeds to block 101 and commences training the net aneW. 
The ANN, hoWever, remains Whatever siZe it Was in terms 
of number of hidden layers and number of nodes When 
training resumes at train net block 101 With the neWly 
re-initialiZed Weights. 

[0050] At block 122, if the ansWer is “no,” the training 
algorithm proceeds along the “no” path to block 126. At 
block 126 the training algorithm has already maXed out the 
jog strength more than once for the current siZe ANN. Block 
126 tests to see hoW many neW nodes have been added for 
the current state of the representative training dataset. The 
training algorithm determines if the number of neW nodes 
added for this siZe ANN is greater than or equal to ?ve times 
the number of hidden layers in the ANN. If the number of 
neW nodes added is not equal to or in eXcess of 5 times the 
number of hidden layers in the ANN, the training algorithm 
proceeds along the “no” path to block 128. At block 128, a 
neW node is added according to the procedures discussed 
above and the training algorithm proceeds to train net block 
101 to continue training the arti?cial neural netWork With the 
addition of the neW node. The training algorithm of this 
invention Will then proceed as discussed above. 

[0051] If the number of neW nodes added eXceeds ?ve 
times the number of hidden layers, the training algorithm 
proceeds along the “yes” path from block 126 to block 130. 
At block 130, the training algorithm determines Whether a 
neW layer has previously been added to the ANN. If the 
training algorithm has not previously added a neW layer 
(since the last time it added a training data pattern), it 
proceeds along the “no” path to block 132 and adds a neW 
layer to the arti?cial neural netWork. The training algorithm 
then proceeds to block 101 and continues to train the net 
With the neWly added layer. If a neW layer has been added 
since the last training pattern Was added, the training algo 
rithm proceeds along the “yes” path to block 134. 

[0052] If a neW layer has previously been added, it means 
that the training algorithm has previously added a number of 
nodes, has jogged the Weights a number of times, and has 
added a layer because of the neW training data pattern that 
has been added in the previous iteration. The training 
algorithm decides by going to block 134 that the training 
data pattern added recently is an out-lier and does not ?t in 
With the other patterns that the neural netWork recogniZes. In 
such a case, at block 134 the training algorithm removes that 
training data pattern from the representative training dataset 
and also removes it from the larger pool of data records from 
Which the training algorithm is automatically selecting the 
training dataset. The training algorithm once again proceeds 
to train net block 101 and continues to train the netWork 
Without the deleted data pattern. 

[0053] Returning to block 112, if the training algorithm 
decides that it has not fallen into the same minimum, it 
proceeds along the “no” path to block 138. At block 138, the 
training algorithm resets the jogging strength to give only a 
small random perturbation to the Weights and parameters in 
an attempt to eXtricate itself from a neW local minimum. If 
the training algorithm reaches a neW local minima, We Want 
the training algorithm to start over again. It is desirable to 
reset the jogging strength because to give a small random 
perturbation to the Weights and parameters. The intent is to 
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start off With a small perturbation and see if it is suf?cient to 
extricate the training algorithm from the neW local mini 
mum. 

[0054] After resetting the jogging strength in block 138, 
the training algorithm proceeds to block 136 and jogs the 
Weights. The training algorithm proceeds to block 140, 
increases the jogging strength, and proceeds to block 101 
and trains the net With the neWly increased jogging strength. 

[0055] FIG. 4 thus gives us an overvieW in operation of 
the various embodiments of the training algorithm of 
BLACK. 

[0056] FIG. 5 provides a How chart of the present inven 
tion illustrating one method of dynamic data-mining. 

[0057] At step 202, user 10 arrives at a GUI 12 and logs 
on. Once logged in, the system queries the user for their 
speci?c search pro?le. 

[0058] Once the user has entered the data, the speci?c 
pro?le is output to data-mining search engine 12 at step 204. 

[0059] In step 206, the dynamic search engine 100, data 
mines the speci?c pro?le to determine What other related 
topics of interest Would be relevant and of greatest to the 
user 10. 

[0060] The information is categoriZed so that it can be 
transferred to both existing and future search engines. 

[0061] These related topics of interest are fed back to user 
10. In step 208 user 10 then determines the topic outputs the 
speci?c and related topics to be researched. The dynamic 
search engine then connects existing public and proprietary 
search tools 16. 

[0062] At step 210, the information is transferred, over the 
Internet, or other like communication pathWay, to other sites 
and/or licensed search tools (Yahoo, Lycos or others knoWn 
to those skilled in the art) to ?nd matching the search query 
15. 

[0063] At step 212, information is gathered from the 
search destination site(s) pertaining to the request. 

[0064] At step 214, information is sent, from the search 
engine (Yahoo, etc.) to the dynamic search engine. Relevant 
information is gathered from the destination databases. 

[0065] The information is sent back to the data-mining 
search engine 14 at Which point the information is cross 
referenced to the user’s pro?le. Depending on the pro?le, the 
presentation Will rate, Weigh and organiZe each search to 
present the most relevant and related topics of interest. 

[0066] The information Will be presented back to the user 
in a Way such as: 

[0067] The most relevant topics/areas of interest: 
#1-10 

[0068] The most related topics/ area of Interest: #1-10 

[0069] This information Will include subjects such as areas 
of interest that have shoWn to have a strong correlation 
and/or relationship to the speci?c topic of interest. 

[0070] Once the user has received the information, they 
Will be asked if they Would like to see more information. 
Each time the user requests additional information, it Will be 
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presented in subsequent to the most recent, most relevant, 
information previously presented. 

[0071] Over time, the pro?le information database Will 
continue to groW and become more intelligent. Therefore, 
each subsequent searches Will become more intelligent and 
relevant to the previous user. This data Will continue to 
collect in a pro?le database located Within Dynamic search 
engine 14. Over time, one can monitor the searches, and rate 
each search a success or failure (or some degree of one or the 
other), to then optimiZe With Arti?cial Neural Nets and 
Genetic algorithms, or other empirical techniques used in 
conducting the search. 

[0072] The Dynamic search engine becomes an intelligent 
agent that speci?cally pulls back better (and more recent— 
also implying more thorough) results than the static search 
engines that require more user information. Results are 
speci?cally searched for With user needs expressed prior to 
the search. Resulting in explicitly tailored searches to a user 
request. 

[0073] One embodiment of the present invention provides 
for a multi-component tool, With six main interacting com 
ponents—Web servers, Highspeed Internet Connections, 
Web pages, Health-related Databases, Database Query and 
Responses Scripts/Code, and the Dynamic Internet Search 
Scripts/Code. 

[0074] The Web servers are the computer equipment, oper 
ating systems, and communications softWare that Will con 
tain and execute the Web pages, (GUI) 2 and Dynamic 
search engine 14. The equipment may also contain the 
databases, provide highspeed Internet connections, and per 
form the database 18 and Internet searches. This equipment 
may be con?gured from off-the-shelf Workstations, periph 
erals, and softWare. Initially, only one system must be 
con?gured. HoWever, as use groWs a search response-time 
per user can be estimated (and a scalability strategy devel 
oped). This Will enable projection of the number of servers 
necessary per user. Estimates may be arrived from data 
provided by similar Web service companies. 

[0075] The communication pathWays, Highspeed Internet 
connections, consist of Tls, T3s, or other connections 
knoWn to those skilled in the art. Those connections provide 
Wide-bandWidth communication to and from the entire Inter 
net, and any associated equipment Which is not considered 
a part of the Web server. As With the Web servers, the amount 
of necessary bandWidth Will be a function of number of 
concurrent users. 

[0076] Web pages (GUI) 12 present search prompts and 
results via the Internet to user 10 and de?ne the interface to 
the system of the present invention to the user. 

[0077] The Web pages de?ne the format of the query pages 
and search result pages. The query pages must have multiple 
forms/options to alloW ?exibility in searching (Which data 
bases to query, simple/Boolean forms, Whether to search the 
Internet, hoW deep/long to search the Internet, etc.). The 
search result pages Will take multiple forms, depending on 
the speci?ed request, but Will include relevance scores, titles 
and links, and summaries, much as resulting from internet 
search engine requests. For internet search results, links 
Would lead to Web pages. For other database results, the 
links Would lead to graphical/textual reports for each “hit.” 
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[0078] The present invention may utilize databases con 
taining licensed and public domain. This component 
includes only bare-data and “pre-processing” thereof. Data 
mining (e.g., a hypothetical diagnostic tool “What illness you 
probably have” based upon a neural netWork trained from a 
symptom/illness database) and analysis are considered part 
of the following component and its development. 

[0079] The database query scripts direct the simple search 
ing and querying of the databases, accesses custom data 
mining solutions developed for some of the databases, and 
alloWs visualiZation for exploration of the databases. These 
scripts are also responsible for returning the results of 
searches in the HTML format design. 

[0080] Each data-mining tool to be implemented may be 
custom developed for the appropriate database. Such tools 
Will continue to be added, as appropriate data becomes 
available to the present invention, even after deployment of 
the system. 

[0081] These scripts, based upon the text-based query, and 
possibly a demographic and historical search pro?le, per 
form a “blind” an “dynamic” search of World Wide Web 
pages, returning those deemed most “relevant.” This search 
is blind, in that prior to the search, no index (such as those 
compiled and used by existing search engines) has been 
generated. This search Will be dynamic, in that contrary to 
the manner in Which other search engines return their results 
(based upon a pre-compiled though continuously updated 
index) the Web is searched aneW With each request. 

[0082] Based upon the top N (adjustable by the user) 
results returned by the static search, the dynamic search 
Would assign a relevance to each page. The dynamic search 
Would then proceed to “spider” to each of the links contained 
in each page, according to a function of the relevance. The 
search Would spider several levels beyond extremely rel 
evant pages, and none beyond irrelevant pages. As listed 
beloW, initially the relevance function Would consist of 
simple text matching and counting of keyWord occurrences 
(as do the other search engines). 

[0083] Based upon a historical pro?le of search successes 
and failures as Well as demographic/personal data, technolo 
gies from arti?cial intelligence and other ?elds Will optimiZe 
the relevance rating function. The more the tool is used 
(especially by a particular user) the better it Will function at 
obtaining the desired information earlier in a search. The 
user Will not have to be a computer or information scientist. 
The user Will just be aWare that With the same input the user 
might give a static search engine, the present invention ?nds 
more relevant, more recent and more thorough results than 
any other search engines. 

[0084] A method and system for dynamically searching 
databases in response to a query is provided by the present 
invention. More speci?cally, a system and method for 
dynamic data-mining and on-line communication of cus 
tomiZed information. This method includes the steps of ?rst 
creating a search-speci?c pro?le. This search-speci?c pro?le 
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is then inputted into a data-mining search engine. The 
data-mining search engine Will mine the search-speci?c 
pro?le to determine topic of interests. These topics of 
interest are outputted to at least one search tool. These search 
tools match the topics of interest to at least one destination 
data site Wherein the destination data sites are evaluated to 
determine if relevant information is present in the destina 
tion data site. Relevant information is ?ltered and presented 
to the user making the inquiry. 

[0085] The present invention provides an advantage by 
providing a search engine algorithm that provides fresh (as 
opposed to stale) links to more highly relevant Web pages 
(data sites) than provided by the current search engines. 

[0086] Although the present invention has been described 
in detail, it should be understood that various changes, 
substitutions and alterations can be made hereto Without 
departing from the spirit and scope of the invention as 
described by the appended claims. 

What is claimed is: 
1. A method of dynamically searching databases in 

response to a query, comprising the steps of: 

pro?ling a user to create a user-speci?c pro?le; 

inputting said user-speci?c pro?le to a data-mining search 
engine; 

mining said user-speci?c pro?le to determine at least one 
topic of interest; 

outputting said at least one topic of interest to at least one 
search tool; 

using said at least one search tool to match said at least 
one topic of interest to at least one destination data site; 

evaluating said at least one destination data site for 
relevant information; and 

presenting said relevant information to said user. 
2. The method of claim 1, Wherein said at least one topic 

of interest further comprises speci?c and related topics of 
interest. 

3. A dynamic search engine comprising: 

a server system; 

a softWare program executed on said server system 
Wherein said softWare program is operable to provide a 
graphical user interface to a user in Which a search 

query may be received; 

a data-mining engine operable to receive said search 
query; 

at least one search tool coupled to said data-mining engine 
operable to execute said search query and receive a 
response; and 

a ?ltering system to evaluate said response and pass 
relevant response data from said response to said user. 

* * * * * 


