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SYSTEM, METHOD AND COMPUTER-ACCESSIBLE MEDIUM FOR
PREDICTING USER DEMOGRAPHICS OF ONLINE ITEMS

5 CROSS-REFERENCE TO RELATED APPLICATIONS

{0001}  This application relates to and clamms priority from U.S. Patent Applhication No
61/818,762, filed on May 2, 2013, the entire disclosare of which is incorporated herein by
reference.

10 FIELD OF THE DISCLOSURE
j0002]  The present disclosure relates generally to a prediction of user demographics, and
more specifically, 10 exemplary embodiments of systems, methods and computer-accessible
mediums for predicling user demographics of, for example, online news items.

15 BACKGROUND INFORMATION

{00037  Targeting based on demographics data {e.g., age, gender or occapation) can be an
important and common method of targeting ads. Similar to bow online firms facilitate
targeting based on demographics, advertisers can want 1o place ads on webpages that can be
visited by users of certain demographics.

20 [0804]  To obtamn the demographics data per web page on at least a subset of the visitors,
three previous approaches have been used. (See, e.g., Reference 9). (Seealso, ep., US.
Patent No. 7,882,745, the entire disclosure of which is hereby incorporated by reference in its
entirety}. In a panel approach, for example, a number of users can be invited to provide their

demographics, and their browsing behavior can be monttored by installing a piece of software

e
(4

on their computer. in a survey approach, for example, visitors of a webpage can be asked to

provide thetr demographic data, Responses o these approaches can typically be rather low,
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and these approaches may not be scalable, centainly not for a large number of web pages
The third approach can be to predict the demographics for each web page.
{0005] A conunon approach can be use welpage visitation data to predict demwographics
(see, e.g., Reference 1) to create what can be called cluster centroids per value for the
demographic. So, for example, if gender is to be predicted, two clusters can be created, one
for male users and one for females. The cluster centrowd can be the average of all instances 1
amatrix {e.g., Matrix A) which can denote, for each userfrow, which webpagesicolunns have
been visited by that gender. When a new page is to be classified, the distance between that
new page visited by users and the cluster centrowds can be measured, and the gender of the
closest centroid can be the predicted one. When clustering procedures are not used, a history
of user-webpage visits can be used {see, e g, Reference 11}, or a Latent Semantic Analysis
can be apphed to the Matrix A 1o create g reduced vector space of web usage data. (See, eg.,
Reference 11}
{0606] A classification procedure, such as an artificial neural network, can be used to
predict the demographic, which can use (a) the reduced matrix as mput data (see, e.g.,
Reference 3). Random forests can be applied directly on the featurized webpage visitation
data {see, e.g., Reference 3), or paur-wise relations (e g, divect clicks) between webpages can
be used to predict demographic information. (See e g, Reference 8). By using the
prabability that a webpage can be connected to other webpages for which the demographic
can be known, g predicted value can be obtained by a simple weighted average. A similar
approach can be taken by iteratively scoring webpages by the average knownvestimated
demographic of the visitors, and the visitors of those webpages. (See, e.g., Reference 9).

However, these known methods rely on having demographic data on the users who have

visited the webpage, which is generally not available.

[ 2]
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{0007 User demographics can also be predicted using the words that can be present on
the webpage (see, e g, Reference 7), which can use support vector regression (see, e.g.,
Reference 6), content, demographic and user-news item data. First, the demographic per
webpage can be inferred by aggregating information for the users that viewed that webpage.
Next, the demographics of web pages can be predicted, with target variables of previous
estimates, based on the content of that webpage, such that ali web pages that have not been
visited can be scored. These predictions can then be smwothed by lookmg at sumilar
webpages based on the user-webpage visit data. However, the latter may only likely be
applicable for webpages that have been read by sufficient users, and may not be applicable

for aew webpages. For new webpages, only the content-based prediction can be available.

The last component, where the demographics of similar vsers that visit similar webpages can
be taken into account, may not be used for webpages that have not recetved sufficient visits
to have information about the webpage inferred.

{0008]  Other data that can be used. but can be of less relevance, can inclade the hyper-Hink
structure of the webpages (e.g., the links to other pages) (see, e.g., Reference 7), or also using
search terms, The demographics of members of a social network can be predicted based on
the age of online friends, or the age of gl the members of the website, (See, e.g., References
2 and 13). User demographics can be predicted based on the searches they make, by hinking
Facebook likes with the quertes, and using the known demographics of the Facebook bikes to
make predictions for that query.

{0009]  Thus, it may be benehicial to provide exemplary svsters, methods and computer-
accessible medivms that can predict user demographics ofl for example, online news Hems
without the need for safficient prior knowledge of the webpage or the user, and which can

overcome at least some of the deficiencies described herein above.

(9%
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SUMMARY OF EXEMPLARY EMBODIMENTS

{0010}  According to an exemplary embodiment of the present disclosure, to address at
least some of such deficiencies, systems, methods and computer-accessible medioms can be
provided using an online news publishers, which can have a continuous flow of new web
pages {e.g., in the form of pew news tems), and for which an estimate of the demographics
of the users who can read it can be obtained. It can be challenging to estimate the
demographics of @ brand new news iem, where a new news item, or webpage, can be one
where little or no users have clicked on i, read it or otherwise indicated their interest n .
Exemplary embodiments of the systems, methods and computer-accessible mediums,
according to the present disclosure can utilize an exemplary approach which can be relevant
to those entities which have demographics on some subset of the users. Firms can have such
data for vanous reasons, including because they can have subscribers, bot this information
can also be obtained via credit-card purchases, cookie-based third-party data, or via other
data conduits. The exemplary system, method and compuier accessible medium can be used
for news items, and it can also be applicable to any domam where new content can be
generated comtinually, and where it can be desired to predict/estimate the demographics of
those who visit the content, especially before many people have visited or otherwise mdicated
mterest in the content {e.g. blog posts, social media posts, ete.}.

j0011]  These and other objects of the present disclosure can be achieved by provision of
systems, methods and computer-accessible mediums for generating a demographics model,
which can include recetving information related to a plurality of clusters of a plurality of
content information, estimating demographics infornation for each of the clasters, and
generating the demographics model based at teast in part on the estimated demographics.
Further information related to further content information can be received, and the

demographics of the further information can be estimated based on the demographics model.

4
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The content information can inclode a previonsly generated news item. Clusters of the
content information can be generated based on users viewing previously generated content
information.

j0012]  In another embodiment of the present disclosure can be systems, methods and
computer-accessible mediums for estimating demographics for content information, which
can include recerving data related to the content information, and estimating the
demographics of the content mformation based on a predictive demographics model. The
predictive demographics model can be generated by receiving further information related to a
plurality of clusters of g plurality of further content information, estimating demographics for
each of the clusters, and generating the predictive demographics model based at east in part
on the estimated demographics.

j0013]  In some exemplary embodiments of the present disclosure the clusters can be
generated based on a similarity of data within each of the clusters and a dissimilarity of data
between each of the clasters. In some exemplary embodiments of the present disclosare, the
clusters can be generated based on a bigraph(s) having users as a first tvpe of nodes, content
as a second type of the nodes and visitation data as edges between the nodes. The bigraph
can be generated using a random walk procedure. The content information can be classified
using a classification model. which can include a Baves model, a linear support vector
machine, a non~linear support vector machine, a classification-tree based model, a logistic
regression model or a K-nearest netghbor model.

{0014]  These and other objects, features and advantages of the exemplary embodiments of
the present discloswre will become apparent upon reading the following detailed deseription
of the exemplary embodiments of the present disclosure, when taken in conjunction with the

appended claims,
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BRIEF DESCRIPTION OF THE DRAWINGS

{0015} Further objects, features and advantages of the present disclosure will become
apparent from the following detailed description taken m conjunction with the accompanying
Figares showing iflustrative embodiments of the present disclosure, in which:

fo016]  IFgure 1 1s an exemplary flow diagram of an exemplary method for predicting
demographic information for news Hems according to an exemplary embodiment of the
present disclosure;

{0017} Figure 2A is an exemplary diagram itlustrating k clusters of news stories, based on
clustering the bipartite graph of users and news items according to an exemplary embodiment
of the present disclosure;

j0018]  Figure 2B is an exemplary diagram iHustrating the building and application of a
linear predictive model for estimating demographics according to an exemplary embodiment
of the present disclosure;

{00191  Figure 3 is an exemplary flow chart of an exenplary method for estimating
demographics information according to an exemplary embodiment of the present disclosore;
and

{0020]  Figure 4 1s an iflustration of an exemplary block diagram of an exemplary system
in accordance with certain exemplary embodiments of the present disclosure.

j0021]  Throughout the drawings, the same reference numerals and characters, unless
otherwise stated, are used to denote bike features, elements, components or portions of the
tustrated embodiments. Moreover, while the present disclosure will now be described
detail with reference to the figures, it is done so m connection with the itlustrative

embodiments and 1$ not limited by the particular embodiments ilostrated in the figures,
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

{0022} Predicting demographics of the viewers of a webpage can be done i1 a variety of
ways, depending on the available data. Exemplary systems methods and computer accessible
medinms can be provided, according to exemplary embodiments of the present disclosure, to
utilize several different types of data.  Entities can have webpage visitation data, which can
be represented as a large bigraph G = <U W E>. In exemplary bigraphs, which can be
referred to as affiliation or two-mode networks, there can be two types of nodes with edges
only between nodes of different types, With the exemplary system, method and computer-
accesstble mediam, users U can be one type of node, webpages W as another, and edges E
can be defined by visitation data. The adjaceney matrix A, corresponding to this bigraph, can
be extremely sparse.

{00231  Data on the content of the webpage can be available, and such data can inchude the
text on the webpage, the title of the webpage, the semmary, the topical category or other
meta~data. The byperdink structuve of a webpage can be available, denoting the other
webpages 1o which a particular hyperlink can refer, or from which it can be referred. The
demographics on a subset of users can also be present. The demographics of' the visitors to a
webpage can be predicted before sufficient users have visited the webpage to calculate the
demographics via traditional means {e.g., averaging over the observed with-demographics
users).

{0024]  An exemplary issue can be that news items are continuously being created and
published online. To obtam maxinum reach and precision for online advertisements, the
demographics should be predicted the moment the news item is published. However, at such
time, no data on which users have read it (e.g., webpage visitation data} can be available.
Demographics can be any properties of @ user that reads the news ttem {e.g., geographics,

sociographics, psychographics, conversion probability for an ad. emotional state, sentiment,
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hiking a product/servicedbrand, etc.). The exemplary system, method and computer-
accessible medium, according to an exemplary embodiment of the present disclosare, can
uttlize bebavioral pews item reading data, texrual data of the news items, and available
demographics of the registered users, and can make predictions for a new news items before
anyone has even read it, and before there have been a safficient number of readers for whom
their demographics are known, and on which traditional methods that can estimate
demographic estimates can be based. As a matrix row for a story gets filled out when users
read the news tem, the demographics can become easier 1o estimate. However, the news
iten can become less interesting as a base for advertising, except for all but the most popular
news items, as fewer and fewer users may be reading the ttem from then on.

{0025} According to an exemplary embodiment, the exemplary system, method and
computer-accessible medium, according to the present disclosure can be based on a
multistage (e.g., a four-stage) design. {See, e.g., Figure 1), This can be dlustrated in Figure
1. which can show, for example an exemplary method for predicting user demographics. For
example, at procedure 103, news stories can be clustered. This can be based on any data, but
preferably can be based on historical data of users visiting news items {e.g., via co-
clustering). At procedure 110, the demographics of each cluster can be estimated based on
the corresponding users’ demoyraphics. At procedure 115, an exemplary predictive model
can be built where, for a given news em, or a previously unseen news item, the exemplary
mode! can predict the probability that the news ftem can belong to each cluster. At procedure
120, for a desired news story, estimate the demographics based on all the clusters and the
estimated probabilities. For the news ttem, the predicted demographics can be a chosen
aguregation of the estimated demographics of the individuad clusters. An exemplary
selection for the aggregation can be the weighted sum of the demograplics over the different

clusters, weighted by the probability of the news item being a member of a particalar cluster.
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This can be seen as the expected value of the demographics, based on the probability model
and the data on visitations to prior stories in the chusters. Asnother exemplary choice can be

where one cluster can be chosen for prediction.

Exemplary Clustering of User-News ftem Data

{0026}  Clustering can be a descriptive data-mining task, where data instances can be
divided into sets called clusters with high similarity among the data instances within a cluster,
and high dissimilarity across clusters. Clustering applied to real-world network data, such as
the exemplary user-news item visitation data, can aim to find communtties with high
concentrations of edges within a communitv/cluster, and a low concentration across clustars.
Real-world networks can demonstrate high levels of modularity, which can facilitate
grouping of nodes that can share common properties andfor play a similar role within the
graph. (See, e.g., Reference 4). Within social networks, for example, communities can be
groups of friends, or simply groups of people sharing coming tastes.

[0027F  Clostering bigraph data, also known as bi-clustering, co-clustering or two-mode
modeling, has received some attention in the past, and there can be many possible technigues,
including block clustering, Coupled Two-Way Clostering ("CTWCT), Interrelated Two-Way
Clustering (“TTWC™), d-bicluster, 8-pCluster, d-patter, flexible overlapped biClhustering
(“FLOC™, order preserving clusters (“OPC™), Plaid Model, Order-preserving submatrixes
{(“OPSMs™), Gibbs, Statistical-Algorithmic Method for Bicluster Analysis (“SAMBAT),
Robast Biclustering Algorithm ("RoBA"), Crossing Minimization, cMonkey, probabilistic
relational models ("PRMs™), double conjugated chustering ("DCCT, Localize and Extract
Biclusters ("LEB™), QUalitative BiClustening ("QUBICT), Bi-Correlation Clostering

Algorithm (BCCA™) and Factor Analysis for Bicluster Acquisition ("FABIA™).
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{0028}  Manv other exemplary clustering procedures can be utitized for homogenous
graphs. {See, e.g., Reforence 43, For example, such exemplary clustering procedures, which
can be psed on the user-news item data by defining a network among users with links if they
have read the same news item, and vice versa, can network among news items Hinked if read
by the same aser. The exemplary svstems, method and computer-accessible medium,
according to exemplary embodiments of the present disclosure, can handle, for example,
millions of nodes using a random walk approach. (See e.g., Reference 15). For example, a
random walker can start in some node and take a limited number of steps to its neighbors, and
can be hkely to remain within the community. For example, numerous short random walks
can be performed starting in each of the nodes, and nodes can be interpreted on the same path
as likely belonging to the same community. This can create an exemplary simiarity matnix
that can indicate the probability of two nodes being on a path of a random walker, This
matrix can then be used to merementally merge nodes into clusters.

{06291  Another exemplary version of co~clustering can be to cluster the documents {e.g.
with topic modeling), and add all users that read any of the documents to the cluster. Note
that these clusters can averlap.

{0030} Iathe cxemiplary nows-item setting, an exemiplary online system can likely be
utilized, where new news items can be added on the fly, for example, by adding to the cluster
that can be most stmilar to the current news item. Thus also can faciluate performing
clustering on a sample. Additionally, an exemplary “soft clustering™ solution, where a data
mstance can belong to several clusters {e.g. with a probability for each), can be useful for the

further steps, although it may not be necessary.

Exemplary Estimation Qf The Demographic Distribuvion Per Clusier
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{0031} Within a closter, based on all users with known demographics, for example, the
distribution of the demographics within that cluster can be determinedicomputed. Based on
this exemplary distribution, an estimate of the demographic “protile™ can be obtained for the
complete cluster along any demographic dimension, for example, by taking the average,
median or mode (e.g., the most frequent age range), or by representing the distribution in
more detail {e.g., the distribution across the age ranges). This can be performed for each
demographic dimension and the demographic distribution across all dimensions for cluster J

can be denoted by .

Exemplary Cluster Prediction For A Given News fiem

{0032}  For a given news itam, an exemplary predictive model can be produced/provided
that can facilitate probgbilities for belonging 1o each cluster. Most or all available data on
that news item can be used to make a prediction, such as the textual data, but also category
data {e.g., 15 it political, business, sports, etc.}, or even data on some users who have read the
news item, which can become available over tme. Where only textual data can be available,
the exemplary system, method and computer-accessible medinm, according to an exenplary
embodiment of the present disclosure, can be extended to including additional data,

{0033}  Exemplary document classification systems can classify text documents
automatically, based on the words, phrases and word combinations therein. In the mput data,
each row can correspond to a document, each column to a word, or more generally to a
“term”, which can be, for example, a phrase or an n-gram, and the valae can be the term
frequency in the docwment. The exermaplary systems, method and computer-acceasible
mediwm can build document classification models, which can include naive Bayves, Hinear and

pon-linear suppornt vecter machines (“SVYMg™), classification-tree based methods often used

i1
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in ensembles (e.g., boosting}, K-nearest neighbor and various other models. (See, e.g.,

Reference 3).

R

[0034]  Figure 28 shows a diagram iHlustrating the buslding and application of an
exemplary lnear predictive model for estimating demographics. The top of the graph,
element 203, 1s a data matrix where each cluster can be described by m featwres, which can
be, for example, weaighted frequencies of words. Then a predictive model piciix) can be
induced from the data matrix, which can be, for example, a linear support vector machine. A
demographics variable d can be estimated by sunuming over the cluster-specific
demographics value di for each cluster i, weighted by the estimated probability that a new
news article x belongs fo each closter v

[0035]  The exemplary class to predict case can be the cluster to which the news item can
belong. There can be hundreds or thousands of clusters, the total number of which can be
denoted by k, which can lead to hundreds or thousands of models to be built, This m itself
may not be an issue, as the evaluation of these models can be very fast.

{0036  Therefore, an exemplary model, or set of models M, can be provided that, for each

chuster ¢i and news item 1, can predict the probability n belongs to ¢i: M: i, n = P(cin).

Exemplary Prediction Of The Demographic Distribution Of 4 News Fem, Based On
Predicted Cluster Membership And Cluster Bemagraphic Disiribations

{0037} Foranews e x, and particularly for a new news item, the & predictive models
can be applied to obtain membership probabilwies for all clusters: Ploydx), Pleax), ., Plogix).
For each cluster, is estimated demographic distribution can also be obtained {e.y., dy, da, ..,
{ig),

{0038]  The predicted demographic distribution for news item x can be defined as the

weighted sam of the estimated cluster demographics values:
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¥
Predicted demographic distribution{x} = Z[di X P{eidxy
(=1

where the sum {e.g., the weighted sum) can be taken component-wise across the vectors. For
hard classification solutions, where a pews item can be predicted to belong to only to one
cluster (e.g., ¢}, this can correspond to the estimation of the demographic distribution of that
specific claster (&), In certain exemplary cases, weights can be learned based on some

exernplary ontcome {e.g., a click on an ad or purchase of a targeted product).

Exemplary Applicativnis) Of Exemplary Embodiments {f Present Disclosure

Exemplury Advertising Based On Demographics
{00391  An exemplary application can inclade where advertisers wish to target users of
sorae specific demographic or demographic distribution. By placing an ad on those online
news items whose predicted demographics can correspond to the specified demographics, the

mtended audience can likelyv be reached,

Exemplary Estimation Of Conversion Rates Per News Hem
{0040]  Advertisers may be interested in showing advertisements in conjunction with those
news items, which can provide the highest conversion rates. For news ttems that have existed
for some thne, the average, other exemplary aggregate, or conversion rate seen for that news
item can be estunated. For new news items, however, this may not be possible, as not
enough ads can have been shown on that page. The conversion rate for a new news item can
be predicted by constdering the conversion rate as a demographic dimension to predict an
estimated conversion rate per cluster, which can easily be obtained {e.g, by averaging the

conversion rates for the news items in the cluster). There can also be probabilities for a new
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news item 1o belong to any of the k clusters. By taking the weighted average conversion rate,

an estimiate for news tem x can be provided.

Exemplary Prediction €f Properties Of Any Entity Type Related Yo News Items
{0041  Although the exemplary system, methed and computer-accessible medium,
according to certam exemplary embodiments of the present disclosure, can be used for
predicting demographics of news items, the exemplary procedures utifized therein can also be
applicable to predict properties of any entity type related to a news items. The previously
mentioned exemplary application can predict click-through rates of ads (e.g., properties)
shown on (e.g., refated to} online news fems. Another exemplary use case can be predicting

the sentiment of comments {e.g., properties) written in response to {e.g., related) news items.

Exemplary Prediction Of User Demographics
{0642]  When webpage demographics can be estimated, this can be used to infer user
demographics, by, for example, taking a weighted sum of the demographics of the news

wems the uyser read.

Exemplary Prediction Of Users To Target Based On Estimated Demographics
{0043}  The exemplary predicted/estimated demographic values can be used as mput
variables to predict the conversion rate of a news #tem. Given a traiming dataset of news
tterus with observed conversion rates (e.g. estimated or real demographics), a predictive
meodel can be bailt that can predict conversions based on the provided demographics. Fora
new news item, the predicted/estimated demographics can be determined {e.g., as described

above}, and then ysed as input to an exemplary conversion-rate prediction model.

14
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{0044]  As indicated heretn, the exemiplary system, method and computer-accessible
medim according to the exemplary embodiment of the present discloswre can be applicable
to any domain where new content can be generated and continually added, and where it can
be desived to predict/estimate the properties of those who visit the content, especially before
many people have visited or otherwise indicated imterest {e.g. blog posts, social media posts,
etc.).

{0045]  Figure 3 illustrates a flow diagram of an exemplary method for estimating
demographics information. For example, at procedure 305, content information can be
recetved, which can be separated into clusters in procedure 310, At procedure 315, a
demographics model can be generated based on demographics mformation for each cluster.
Further content information can be received at procedure 320, which can be compared to the
content information at procedure 325, At procedure 330, the further content information can
be placed into the clusters that match the further content information. At procedure, 335, the
demographics information for the further content can be estimated based on the
demographics model.

{0046]  Fipure 4 shows a block diagram of an exemplary embodiment of & system
according to the present disclosare. For example, exemplary procedares i accordance with
the present disclosure described herein can be performed by a processing arrangement andfor
a computing arrangement 402, Such processing/computing arrangement 402 can be, for
example, entirely or g part of, or include, but not himited to, a computer/processor 404 that
can include, tor example. one or more microprocessors, and use mstractions stored on a
compater-accessible mediom {e.g, RAM, ROM, hard drive, or other storage device).

{00471  As shown in Figure 4, for example, a computer-accessible medium 406 {e.g., as
described herein above, a storage device such as a hard disk, floppy disk, memory stick, CD-

ROM, RAM, ROM, eic., or a collection thereof) can be provided (e.g., in communication

o
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with the processing arrangement 402). The computer-accessible medium 406 can contain
exccutable mstructions 408 thereon. In addition or alternatively, a storage arrangement 410
can be provided separately from the computer-accessible medium 406, which can provide the
instroctions to the processing arrangement 402 to configure the processing arangement to
execute certain exemplary procedures, processes and methods, as described herein above, for
example.

{0048}  Further, the exemplary processing arrangement 402 can be provided with or
mclude an mput/output arrangement 414, which can include, for example, 8 wired network, a
wireless network, the imemet, an intranet, a data collection probe, a sensor, ete. As shownn
Figare 4, the exemplary processing arrangement 402 can be in commumcation with an
exemplary display arrangement 412, which, according to certam exemplary embodiments of
the present disclosure, can be g touch-screen configured for inputting mformation to the
processing arrangement in addition to outputting information from the processing
arrangement, for example. Further, the exemplary display 412 andfor a storage arrangement
410 can be used to display and/or store data in a user-accessible format andfor user-readable
format.

{0049}  The foregoing merely Hlustrates the principles of the disclosare. Various
modifications and alterations to the described embodiments will be apparent to those skilled
in the art in view of the teachings herein. 1t will thus be appreciated that those skilled in the
art will be able to devise nomerons systems, arrangements, and procedures which, although
aot explicitly showna or described herein, embody the principles of the disclosure and can be
thus within the spirii and scope of the disclosure. Various different exemplary embodiments
can be used together with one another, as well as interchangeably therewith, as should be
understood by those having ordinary skill in the art, In addition, certam tenms used i the

present disclosure, including the specification, drawings and clatms thereof, can be used

16
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synonyvmonsly in certam instances, including, but aot limited to, for example, data and
information. 1t should be understood that, while these words, anddor other words that can be
synonymous to one another, can be vsed synonymonusly herein, that there can be instances
when such words can be intended to not be used synonymousty. Further, to the extent that
the prior art knowledge has not been explicitly mcorporated by reference herein above, it 15
explicitly incorporated herein in is entirety. Al publications referenced are incorporated

herein by reference in their entireties.
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WHAT IS CLAIMED IS

1. A non-transitory computer-accessible medium having storad thereon computer-
executable nstructions for generating a demographics model, wherein, when a computer
hardware arrangement executes the instructions, the computer arrangement is configured to
perform procedures comprising:

receiving information related to content information;

generating a plurality of clusters based on the content nformation; and

generating a demographics model based on demographics information for each of the

clusters.

2. The non-transitory computer-accessible medinm of claim 1, wherein the computer
hardware arrangement is farther configured to receive further information related to further
content information, and estimate the demographics information of the further information

hased on the demographics moded.

3. The non-transitory computer-accessible medivm of claim 2, wherewn the computer
hardware arrangement is further configured to estimate the demographics information of the
further formation by comparing the further content information 1o the content information,
and placing the further content information Into at least one particular cluster of the clusters

that maich the further content information.

4. The non-transitory computer-acceasible medivm of clamn 3, wherein the computer
hardware arrangement is further configured to apply the demographics information for the at

least one particalar cluster to the further content information.
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3. The non-transitory computer-accessible medium of claim 3, wherein the computer
hardware arrangement s farther configured to place the further content information mio the
at feast one particular cluster based on a probability that the Ruther content information

matches the content information of the at least one panticular cluster.

6. The non-transitory computer-accessible medium of claim 1, wherein the content

information includes at least one previously generated news item.

7. The non-transitory computer-accessible medivm of claim 1, wheremn the computer
hardware arrangernent is further configured to generate the clusters based on at least one of

readers of the content information or a particular criteria of the content information.

8. The non-transttory computer-accessible medivm of olatm 1, wherein the computer
hardware arrangement is further configured to generate the demographics models based on

readers of the content mformation m the clusters.

9. The non-transitory computer-accessible mwediom of claim 1, wheren the computer
hardware arrangement 15 forther configured to generate the clusters based on a similanty of

data withm each of the clusters and a dissimilarity of data between each of the clusters.

16, The non-transttory computer-accessible medium of olatm 1, wheremn the computer
hardware arrangement 1s further configured to generate the clusters based on at least one
bigraph having users as a first type of nodes, content as a second type of the nodes and

visitation data as edues between the nodes.

&
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11, The npon-transitory compuater-accessible medivm of claim 10, wherein the computer
hardware arrangement s farther configured to generate the bigraph usimg a random walk

procedure,

12, The non-fransitory computer-accessible medivm of ¢laim 1, wherein the computer
hardware arrangement is further configured classify the content information using a

classification model

13, The non-transitory compaier-accessible mediam of claim 12, wheremn the
classification model include al teast one of Baves model, a linear sapport vector machine
{SVM}, a non-linear SVM, a classification-tree based model, a logistic regression model or a

K-nearest neighbor model,

14, A non-transitory computer-accessible medium having stored thereon computer-
executable instructions for estimating demographics for new content information, wherein,
when a computer hardware arrangement executes the instructions, the computer arrangement
is configured to perform procedures comprising:

receiving data related to the new content information; and

estimating the demographics of the new content mformation based on a predictive
demographics model by matching the new content information to previous content

mformation m a plurality of clusters.

1S, The non-transitory computer-accessible medium of claim 14, wherein the computer

hardware arrangement is further configured to place the new content information n at least

373
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one cluster based on a probability that the new content information matches the previous

content information in a particular cluster

16.  The non-transttory computer-accessible mediom of claim 14, wherem the computer

hardware arrangement is forther configured to generate the predictive demographics model.

17 the non-transtiory computer-accessible medium of claim 16, wherem the computer
arrangement generates the predictive demographics model by,

receiving information related to previous content information;

generating the clusters based on the previous content information; and

generating the demographics nodel based on the demographics mformation for each

of the clusters of the plurality of clusters,

18, The non-transitory computer-accessible mediam of claim 14, wherein the new content

information and the previous content information are news items.

19, A method for generating ¢ demographics maodel, compnising:
receiving information related to content mformation;
generating a plurality of clusters based on the content mformation; and
using & computer hardware arrangement, generating a demographics model based on

demographics information for each of the clusters.

20, The method of claim 19, further comprising recerving further mformation related to
further content infonmation, and estimating the denographics information of the further

information based on the demographics model.

2
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21, The method of claim 20, further comprising estunating the demographics information
of the further information by comparing the further content information to the content
information, and placing the further content information into at least one particular closter of

the clusters that match the further content information.

22, The method of claim 21, further comprising applying the demographics mformation

for the at least one particular cluster to the further content information.

23, The method of claim 21, further comprising placing the further content information
into the at least one particular cluster based on a probability that the further content

information matches the content information of the at least one particular cluster.

24, The method of claim 19, wherem the confent information includes ai least one

previously generated news item.

25, The method of claim 19, w further compnising generating the clusters based on at
teast one of readers of the content information or a particular eritena of the content

information.

26, The method of clatm 19, further comprising generating the demographics models

Periif e

hased on readers of the content mformation in the clusters.
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27 The method of claim 19, where farther comprising generating the clusters based on a

Loy

similarity of data within each of the closters and a dissimilanity of data between each of the

clusters.

28 The method of claim 19, further comprising genevating the clusters based on at least
one bigraph having users as a first type of nodes, content as a second type of the nodes and

visttation data as edges between the nodes.

29, The method of claim 28, further comprising generating the bigraph using a random

walk procedure.

30, The method of claim 19, further comprnising classifying the content information using

b

a classtfication model.

31 The method of claim 30, wherein the classification model mnclude at least one of
Bayes model, a lingar support vector machine (SVM), a non-linear SVM, a classification-tree

based meodel, a logistic regression model or a K-nearest neighbor model.

32, A method for estimating demographics for new content mformation, comprising:
receiving data related to the new content information; and
using a computer hardware arrangement, estimating the demographics of the new
content information based on a predictive demographics model by matching the pew content

information to previous content mformation i a plurality of clusters.

| o]
51



L4t

10

WO 2014/179724 PCT/US2014/036630

w2
Lad

The method of claim 32, further comprising placing the new content information in at
feast one cluster based on a probability that the new content information matches the previous

content mformation m & particular cluster

34, The method of claim 32, further comprising generating the predictive demographics

maodel.

35, The method of claim 34, further comprising generating the predictive demographics
mode] by

receiving information related to previous content nfonmation;

generating the clusters based on the previous content information; and

generating the demographics model based on the demographics information for each

of the clusters.

36, The method of claim 32, wherein the new comtent information and the previous

content information are news ems.

37, A system for generating a demographics model, comprising:
a computer hardware arrangement configured to:
recetving information related to content information;
generating a plurality of clusters based on the content information; and
using a compuier hardware arrangement, generating a demographics model

based on demographics information for each of the clusters.
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38, The systemn of claim 37, wherein the computer hardware arrangement is forther
configured to recetve herther mformation related to forther content information, and estimate

the demographics information of the further information based on the demographics model.

39 Thesystem of claim 38, wherein the computer hardware arrangement is further
configured to estimate the demographics information of the further mformation by comparing
the further content information to the content information, and placing the further content
mformation mto at least one particular cluster of the clusters that match the further content

information.

48, The systen of claim 39, wherein the computer hardware arrangement s further
configured to apply the demographics information for the at least one particular cluster 1o the

further content mformation.

41, The system of clamm 39, wherein the computer hardware arrangement is furthey
configured o place the further confent information into the at least ong particular cluster
based on a probability that the Ruther content information matches the coment information of

the at least one particular cluster.

42, The system of claim 37, wherein the content information includes at least one

previously generated news iten.

43, The system of claim 37, wherein the computer hardware arrangement is further
configured to generate the clusters based on at least one of readers of the content information

or a particular eniteria of the comtent information.

b
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44, The system of claim 37, wherein the computer hardware arvangement 18 further
configured to generate the demographics models based on readers of the content information

i the clusters.

45, The system of clatm 37, wherein the computer hardware arrangement is further
configured to generate the clusters based on a similarity of data within each of the clusters

and a dissimilarity of data between each of the clusters.

46, The system of claim 37, wherein the compuier hardware arrangement 15 further
configured to generate the clusters based on at least one bigraph having users as a first type of

nodes, content as a second type of the nodes and visitation data as edges between the nodes.

47, The system of claim 46, wherein the computer hardware arrangement 1s further

configured to generate the bigraph using a random walk procedure.

48, e systern of olaim 37, wherein the ¢ ter hardware arrangement 18 farther
48 The system of olaint 37, wherein the computer hardware arrangement s forther

configured classify the content information using a classification model.

49, The system of clain 48, wherein the classification model include at least one of Baves
model, a linear support vector machine (SVM), a non-linear SVM, a classification-tree based

meodel, a logistic regression model or a K-nearest neighbor model.
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5. A system having stored thereon computer-executable instructions for estimating
demograpiucs for new content information, wherein, when a computer hardware artangement
executes the instructions, the computer arrangement is configured to perform procedures
comprising.

receiving data related to the new countent information; and

estimating the demographics of the new content mformation based on a predictive
demographics model by matching the new content information to previous content

mformation m a plurality of clusters.

510 The system of claim 50, wherein the computer bardware arrangement 18 further
configured to place the new content information in at least one cluster based on a probability
that the new content information matches the previous content mformation w g particular

claster

52, Tthe system of claim 50, wherein the computer hardware arrangement is further

contfigured to generate the predictive demographics model,

53, The system of claim 52, wherein the computer arrangement generates the predietive
demographics model by:

receiving mformation related to previcus content information,

generating the clusters based on the previous content information; and

generating the demographics model based on the demographics mformation tor each

of the clusters.
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The system of claim 30, wherein the new content information and the previous

content informiation are news Hems.
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