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THIRD PARTY DATA MATCHING FOR 
TARGETED ADVERTISING 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority and the bene?t of 
the ?ling date under 35 U.S.C. 1 19 to Us. Provisional Appli 
cation No. 61/086,566, entitled, “THIRD PARTY DATA 
MATCHING FOR TARGETED APPLICATION,” ?led on 
Aug. 65, 2008, the contents of Which are incorporated herein 
as if set forth in full. 

FIELD 

[0002] Systems and methods presented herein relate to the 
provision of targeted assets via a netWork interface. In one 
arrangement, targeted assets are provided to individual 
households of a broadcast netWork based on database infor 
mation associated With the individual households. 

BACKGROUND 

[0003] Broadcast netWork content or programming is com 
monly provided in conjunction With associated informational 
content or assets. These assets include advertisements, asso 
ciated programming, public-service announcements, ad tags, 
trailers, Weather or emergency noti?cations and a variety of 
other content, including paid and unpaid content. In this 
regard, assets providers (e.g., advertisers) Who Wish to convey 
information (e.g., advertisements) regarding services and/or 
products to users of the broadcast netWork often pay for the 
right to insert their information into programming of the 
broadcast netWork. For instance, advertisers may provide ad 
content to a netWork operator such that the ad content may be 
interleaved With broadcast netWork programming during one 
or more programming breaks. The delivery of such paid 
assets often subsidiZes or covers the costs of the programming 
provided by the broadcast netWork. This may reduce or elimi 
nate costs borne by the users of the broadcast netWork pro 
gramming. 
[0004] In order to achieve a better return on their invest 
ment, asset providers often try to target their assets to a 
selected audience that is believed to be interested in the goods 
or services of the asset provider. The case of advertisers on a 
cable television netWork is illustrative. For instance, an adver 
tiser or a cable television netWork may target its ads to certain 
demographic groups based on, for example, geographic loca 
tion, gender, age, income etc. Accordingly, once an advertiser 
has created an ad that is targeted to a desired group of vieWers 
(e.g., targeted group) the advertiser may attempt to procure 
insertion times in the netWork programming When the tar 
geted group is expected to be among the audience of the 
netWork programming. 
[0005] Various asset targeting systems have been proposed 
in the context of targeting ads to individual households (e.g., 
targeted households) in a cable television netWork. In one 
implementation, an asset targeting system is capable of 
selecting ads for delivery to a particular household based on 
knoWn information associated With that household. In this 
regard, various data repositories (i.e., third party databases) 
may contain information associated With, for example, pur 
chasing information, demographic information, etc. associ 
ated With the individual household. Accordingly, this third 
party database information is utiliZed to select ads for deliv 
ery to the household that are of putative interest to members 
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of the household. After delivery, these ads can be stored by a 
user equipment device (e.g., set top box) of the household and 
inserted in a subsequent commercial spot. 

SUMMARY 

[0006] In vieW of the above, the inventors of the current 
systems and methods (i.e., utilities) have recogniZed that, in 
many instances, household targeting may not result in a 
desired level of granularity for asset delivery purposes. More 
speci?cally, it has been recogniZed that a majority of house 
holds include multiple members and these members are often 
demographically diverse. For instance, household members 
may form a family having a father, mother, adolescent child 
and a young child. Accordingly, assets targeted to the father 
may not be of interest to any of the other members of the 
household. LikeWise, delivery of an asset targeted to the 
father While the father is not present results in both a missed 
asset impression for the father as Well as a missed asset 
presentation opportunity for another member(s) of the house 
hold. 
[0007] Accordingly, the present inventors have recogniZed 
that in instances Where a user equipment device of a house 
hold includes multiple users (i.e., a multiple-user device), use 
of third party data in conjunction With an indication of Which 
household member is currently using the multiple user device 
(e.g., set top box, etc.) may alloW for more effectively select 
ing and delivering assets targeted to a member(s) or desired 
recipient of the household. 
[0008] According to a ?rst aspect, a system and method 
(i.e., utility) is presented for use in targeting broadcast net 
Work content (e.g., assets) Wherein content is targeted to one 
or more desired recipients of an individual household, Which 
may include multiple household members. The utility 
includes receiving, at a netWork platform, an asset dissemi 
nation request for an asset. The asset dissemination request 
includes household targeting criteria for the asset. The utility 
identi?es netWork households that comply With the house 
holdtargeting criteria for the asset. Once such netWork house 
holds are identi?ed, the asset and at least one household 
member criteria is delivered via a netWork interface to the 
identi?ed netWork households. Accordingly, user equipment 
device at each of the netWork households may utiliZe the 
household member criteria for outputting the as set upon iden 
tifying a putative presence of a householdmember complying 
With the household member criteria. 
[0009] Generally, the process of identifying netWork 
households includes accessing third party database informa 
tion in order to identify households complying With house 
hold targeting criteria. In this regard and as Will be discussed 
herein, household targeting criteria may include constraints 
regarding household demographics, geography and/ or house 
hold member composition. In further arrangements, asset 
providers may provide information (e.g., lists) of speci?c 
intended recipients. Such asset provider recipient informa 
tion may be very detailed. For instance, an auto manufacturer 
may have detailed information for their previous customers. 
Accordingly, this information may be utiliZed for targeting 
assets to those previous customers. In a further arrangement, 
the system operator may provide additional information 
about their subscribers. For instance, a cable operator may 
identify subscribers that receive particular kinds of servicei 
such as high de?nition television or VoIP telephony services. 
HoWever, it Will be appreciated that such desired recipient 
information Without the ability to correlate that information 
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With the network locations of those recipients may be of 
limited value for use With targeting assets. Accordingly, the 
present utility alloWs such desired recipient information to be 
utiliZed in conjunction With third party database information 
and/ or netWork customer information to provide targeted 
assets to the netWork households of the desired recipients and 
alloW the asset to be delivered to the desired household mem 
ber. 

[0010] The utility is operative to access third party database 
information to identify households that comply With the 
household and/ or desired recipient targeting criteria. The util 
ity is then operative to correlate identi?ed households that 
meet the household targeting criteria With netWork house 
holds. As Will be appreciated, not all households identi?ed via 
the third party database information may be serviced by the 
netWork. In any case, use of customer database information 
alloWs for correlating complying households With netWork 
households. Furthermore, customer database information 
alloWs for obtaining netWork addresses for those netWork 
households. Accordingly, the assets may be delivered to each 
of the netWork addresses along With household member cri 
teria, Which may be individualiZed for each netWork house 
hold. 

[0011] Delivery of the asset and a household member cri 
teria alloWs for user equipment devices at the netWork house 
holds to deliver the asset to a particular member of the house 
hold. In this regard, asset providers may provide the 
household member criteria. Altematively, the household 
member criteria may be determined by the utility. For 
instance, if an asset is to be disseminated to doctors Within a 
geographic area, third party database information and/ or cus 
tomer information may be utiliZed to ?nd netWork house 
holds including doctors Within the geographic area. HoWever, 
the doctors may be expected to vary in gender and age 
betWeen the netWork households. Accordingly, different 
household member criteria may be determined and utiliZed to 
effectuate delivery to the appropriate person Within each net 
Work household. 

[0012] Generally, third party data information may be 
obtained from any information repository including, Without 
limitation, data management companies and public/govem 
mental databases. This information may include purchasing 
information (e.g., credit card purchases or reports from cus 
tomer loyalty cards), credit information, household compo 
sition, segmentation model clusters, and/ or information about 
individual household members. Such information may be 
gathered from various sources including, Without limitation, 
private databases and/ or public databases such as DMV data 
bases Which may provide detailed information about indi 
vidual persons, real estate records Which may provide speci?c 
information about the home associated With the netWork 
address (e.g., presence/absence of sWimming pool, 3-car 
garages, etc.). Additional information databases may include 
information regarding interests or associations of individual 
members of the household. For instance, public database 
registrations of various associations (e.g., bar associations, 
medical licensing boards, etc.) may include information 
regarding occupations of individual members of a household. 
Such information may be utiliZed to determine actual mem 
bers, putative members and/ or demographics of a household. 
Accordingly, once putative members and/ or demographics of 
the household are identi?ed, one or more assets may be 
selected for delivery to that household and/ or for delivery to a 
speci?c member of the household. 
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[0013] In order to correlate third party data and/or asset 
provider recipient information With individual households, 
netWork customer database information may be obtained. 
Such netWork customer database information may be 
obtained that includes customer speci?c information associ 
ated With individual households. Such information may 
include, Without limitation, address/location of individual 
netWork households and/or one or more names of individuals 

associated With the netWork household. 

[0014] In another aspect, a system and method is provided 
for representing household attributes and/or asset targeting 
criteria in a simpli?ed form. In this aspect, attributes of a 
household or an asset may be de?ned as an attribute vector. In 

this regard, the attributes may be mathematically de?ned by 
their entries Within a vector. Furthermore, such vector entries 
may be Boolean and/or integer values. As Will be appreciated, 
utiliZation of such Boolean or integer values alloWs for cre 
ating a detailed attribute vector having a small data siZe. Such 
attribute vectors may be generated utiliZing third-party data 
information and may include multiple (e.g., thousands) of 
potential attributes. This may alloW for generating compact 
attribute descriptions of households that may include very 
detailed information regarding the household. Likewise, the 
compact nature of the vector alloWs for the attribute vectors to 
be distributed to their individual households or utiliZed by 
head end systems to match the household attributes With 
targeted asset criteria. 

[0015] According to another aspect, a method for dynami 
cally inserting assets into a content stream for delivery to 
netWork households and to desired members Within the 
household is provided. The utility includes receiving an asset 
dissemination request for an asset Where the asset dissemina 
tion request includes household asset targeting criteria. The 
utility is operative to identify households complying With the 
asset targeting criteria. Upon receiving a signal from a ?rst of 
the identi?ed households indicating that said ?rst netWork 
household is outputting netWork content, the utility is opera 
tive to determine a putative identity of the household member, 
or members, receiving the netWork content. Once the deter 
mination is made that a current user/putative household mem 
ber is a desired recipient of the asset, the asset may be deliv 
ered to the household and output to the current user or users. 

[0016] In one arrangement, receiving a signal from the user 
equipment device further includes receiving a signal indicat 
ing the identity of a putative current user. In this regard, user 
equipment devices of the netWork households may be opera 
tive to identify a current user and report such information to 
the utility for asset selection. In another arrangement, the 
utility may utiliZe vieWership monitoring information asso 
ciated With, for example, the netWork as a Whole and/or 
individual households Within the netWork to determine the 
putative identity of a current netWork user. In one arrange 
ment, actual vieWing history for individual netWork house 
holds may be accessible. Such actual usage history may be 
correlated With statistical usage patterns to determine the 
likely age, gender, etc. of a current user. Accordingly, a puta 
tive determination of the identity of the current user may be 
determined. In another arrangement, statistical data alone 
may be utiliZed to determine the putative identity of a current 
user of a targeted netWork household. In this regard, ratings 
information may be utiliZed to provide an indication of Which 
member of the household is currently receiving netWork con 
tent. 
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[0017] Determining a putative identity of a current network 
user of a network household may be performed by generating 
household pro?les based on information associated with third 
party databases, customer databases or other information 
repositories. In this regard, putative members of the house 
hold may be identi?ed. Such information may be further 
combined with statistical or actual network usage patterns to 
provide an indication of which household member is a current 
user. 

[0018] In a further aspect, asset delivery information pro 
vided by network households may be utiliZed to correlate 
demographic information to assets consumed by network 
users. In such a utility, asset delivery noti?cations (ADNs) 
may be received via a network interface from one or more 

network households. Such asset delivery noti?cations may 
include the identi?cation of one or more assets output to users 

of the network household as well as the network address 
associated with the ADN. Accordingly, this network address 
may be correlated to household information. Such correlation 
may be performed utiliZing customer information databases 
and/ or third party databases. The third party database infor 
mation may be accessed to provide demographic information 
associated with network users of the network household that 
receives a particular asset. Accordingly, for a given asset a 
plurality of ADN’s may be matched to a plurality of different 
network households to provide a general pro?le of the net 
work users who consumed a particular asset. Such a pro?le 
may be summarized and provided to as set providers such that 
they may use this information for future targeting and/ or as set 
generation purposes. It will be appreciated that any personal 
or identifying information may be removed from such infor 
mation prior to providing the same to asset providers. 

[0019] In a further aspect, asset delivery information may 
be used to anti-correlate demographics to assets which are 
actively rejected by network viewers. In such a utility ADNs 
may be extended to include information about “active tune 
aways” wherein a network viewer views only a fraction of the 
start of an asset and then changes channels. The ADN may 
contain the fraction of the asset that was viewed, and when 
ever that fraction falls below a certain threshold that asset can 
be considered to be rejected. The third party database infor 
mation may be accessed to provide a demographics for net 
work users who receive, but reject, the asset. Accordingly, for 
a given asset a plurality of ADNs may be matched to a plu 
rality of different network households to provide a general 
pro?le of network users that reject the asset. In the same way 
that asset consumption reports may be provided to network 
users, asset rejection reports may likewise be provided. These 
rejection reports may prove invaluable to asset providers. As 
an example, suppose that an asset provider has targeted a 
speci?c asset at men between the ages of 18 and 54. A report 
that men between the ages of 35 and 54 routine consume the 
assets but men between the ages of 18 and 34 actively reject 
the assets could lead to the development of an asset that better 
appeals to the 18 to 34 age range. 

[0020] According to another aspect, a system and method 
(i.e., utility) is provided for improving delivery of an asset 
targeted to a current network user. Such utility may be imple 
mented at a user equipment device of a household in a broad 

cast network. Initially, the user equipment device may receive 
assets addressed speci?cally to the household and which tar 
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get one or more members of the household. Such assets may 
include household member criteria including a member of the 
household to which the asset is targeted. Subsequently, the 
user equipment device may receive an input from a user of the 
user equipment device (e. g., a household member). Based on 
this input, the utility may identify one of the members of the 
household as being the current user of the user equipment 
device. Accordingly, the utility may select assets for delivery 
based on the identi?ed current user of the user equipment 
device. 
[0021] In one arrangement, the utility may receive putative 
household member information. That is, processed third 
party data regarding putative members of a household may be 
provided from the broadcast network to user equipment 
device of the household. Alternatively, household member 
ship information associated with actual/identi?ed members 
of the household may be provided to the user equipment 
device. Accordingly, the user equipment device may utiliZe 
one or more stored algorithms to select amongst, for example, 
predetermined classi?cation parameters associated with 
members of the household. For instance, based on a click 
stream received by user input device, the utility may deter 
mine which of the household members is most likely cur 
rently receiving network content from the user equipment 
device. Accordingly, once the current user is identi?ed, assets 
may be selected (e.g., from storage, from asset channels, etc.) 
that are targeted to the current user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 illustrates a broadcast network. 
[0023] FIG. 2 illustrates one embodiment of a household 
targeting asset delivery system. 
[0024] FIG. 3 illustrates network usage of a household. 
[0025] FIG. 4 illustrates one asset targeting process that 
may be implements by the system of FIG. 2. 
[0026] FIG. 5 illustrates one asset targeting process that 
may be implemented by an STB of a household. 
[0027] FIG. 6 illustrates an asset targeting process that 
allows asset providers to provide speci?c information regard 
ing desired recipients. 
[0028] FIG. 7 illustrates a forward-and-store implementa 
tion of a household member targeted asset delivery system. 
[0029] FIG. 8 illustrates a channel hopping implementation 
of a household member targeted asset delivery system. 
[0030] FIG. 9 illustrates an asset provider feedback system. 
[0031] FIG. 10 illustrates a process for use with an asset 
provider feedback system. 

DETAILED DESCRIPTION 

[0032] The present invention relates to various structure 
and functionality for delivery of targeted assets in a commu 
nications network, as well as associated business methods. 
Such targeted assets are typically provided with network con 
tent. In this regard, such network or broadcast content may be 
delivered in a variety of networks including, for example, 
cable and satellite television networks, satellite radio net 
works, IP networks used for multicasting content and net 
works used for podcasts or telephony broadcasts/multicasts. 
Content may also be broadcast over the airwaves though, as 
will be understood from the description below, certain aspects 
of the invention may make use of bi-directional communica 
tion channels which are not readily available, for example, in 
connection with conventional airwave based televisions or 
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radios (i.e., such communication Would involve supplemental 
communication systems). In various contexts, the content 
may be consumed in real time or stored for subsequent con 
sumption. Thus, While speci?c examples are provided beloW 
in the context of a cable television network for purposes of 
illustration, it Will be appreciated that the invention is not 
limited to such contexts but, rather, has application to a vari 
ety of netWorks and transmission modes. 
[0033] The targeted assets may include any type of asset 
that is desired to be targeted to netWork users. It is noted that 
such targeted assets may include, Without limitation, adver 
tisements, internal marketing (e.g., information about net 
Work promotions, scheduling or upcoming events), public 
service announcements, Weather or emergency information, 
or programming. The targeted assets may be independent or 
included in a content stream With other assets such as untar 
geted netWork programming. In the latter case, the targeted 
assets may be interspersed/interleaved With untargeted pro 
gramming (e.g., provided during programming breaks) or 
may otherWise be combined With the programming. In the 
description beloW, speci?c examples are provided in the con 
text of targeted assets provided during breaks in television 
programming. While this is an important commercial imple 
mentation of the invention, it Will be appreciated that the 
invention has broader application. Thus, distinctions beloW 
betWeen “programming” and “assets” such as advertising 
should not be understood as limiting the types of content that 
may be targeted or the contexts in Which such content may be 
provided. 
[0034] For purposes of illustration, the invention is 
described beloW in the context of cable television netWork 
implementations. Components of exemplary cable television 
netWorks 100 are depicted in FIG. 1 Where different modali 
ties are utiliZed to deliver broadcast content to netWork users. 
In the illustrated netWork 100, broadcast content is distributed 
to netWork users via a plurality of netWork platforms 90. Such 
netWork platforms may vary by region, broadcast netWork 
and/ or nationality. In one arrangement, the netWork platforms 
include repeater stations 92 or satellites 116 that receive 
broadcast content (e.g., directly, over-air and/or via satellite 
transmissions) and repeat broadcast the content stream to 
netWork users/households 150. In another arrangement, the 
broadcast netWork provides broadcast content via a series of 
netWork platforms. 
[0035] Such a series of netWork platforms may include 
regional/ central netWork platforms as Well local platforms. In 
a cable television netWork context, such regional/central net 
Work platforms may be represented by regional head ends 80. 
Each of the regional head ends may be operative to provide 
broadcast content (e. g., primary distribution) to a plurality of 
local head ends 82. Such local head ends 82 may then provide 
content (e.g., secondary distribution) to netWork users 150. 
The asset targeting functionality described herein may be 
implemented at one or more of the netWork platforms, 
regional/ local head ends, etc. 
[0036] Generally, the netWork platforms 90 process 
received content for transmission to netWork users. Among 
other things, the netWork platforms may be operative to 
amplify, convert and otherWise process the broadcast content 
signals as Well as to combine the signals into a common cable 
for transmission to netWork users 150, e. g., individual house 
holds. The netWork platforms can also process signals from 
users in a variety of contexts. The netWork platforms may thus 
be thought of as the control centers or local control centers of 
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the cable television netWork 100. It Will also be appreciated 
that local head ends may also be operative to insert local 
content from local content providers (e.g., local television 
stations) and/ or local asset providers. In any case, the broad 
cast signal is processed by user equipment devices of the 
netWork users, Which may include a television, data terminal, 
a digital set top box, digital video recorder (DVR) or other 
terminal equipment. It Will be appreciated that digital or 
analog signals may be involved in this regard. 
[0037] Irrespective of the exact netWork con?guration, 
users employ the netWork, and netWork operators derive rev 
enue, based on delivery of desirable content or programming. 
The stakeholders in this regard include programming content 
providers, programming netWorks, asset providers such as 
netWork-Wide advertisers (Who may be the same as or differ 
ent than the programming providers), delivery netWork 
operators such as Multiple Systems Operators (MSOs), local 
asset providers and users4or vieWers in the case of television 
netWorks. All of these stakeholders have an interest in 
improved delivery of content including targeted asset deliv 
ery. For example, users can thereby be exposed to assets that 
are more likely of interest and can continue to have the costs 
of programming subsidized or Wholly borne by asset provid 
ers. Asset providers can bene?t from more effective asset 
delivery and greater return on their investment. Delivery net 
Work operators and asset providers can bene?t from increased 
value of the netWork as an asset delivery mechanism and, 
thus, potentially enhanced revenues. 
[0038] Historically, broadcast content from a programming 
netWork has included programming and interleaved assets, 
Which asset providers have paid to have included With the 
programming of the programming netWork. These inter 
leaved assets have been disseminated in a content stream 
along With the programming of the programming netWork. In 
addition, some programming netWorks have historically pro 
vided one or more cues Within the content stream (e. g., pro 
gramming and interleaved assets) to alloW local netWork plat 
forms to insert local assets (e.g., replace a default ad in a 
timeslot of the content stream With a local ad). 

[0039] Pricing for asset delivery has primarily depended on 
the siZe of the vieWing audience, though other factors have 
been factored in as Well. One of those factors relates to the 
demographics of interest to the asset provider. In this regard, 
a given program Will generally have a number of different 
ratings for different demographic categories. That is, the pro 
gram generally has not only a household rating, Which is 
measured against the universe of all households With televi 
sions, but also a rating for different demographic categories 
(e.g., males 18-24), measured against the universe of all 
members of the category Who have televisions. Thus, the 
program may have a rating of l (1%) overall and a rating of 2 
(2%) for a particular category. Typically, When asset provid 
ers buy a time-slot, pricing is based on a rating or ratings for 
the categories of interest to the asset provider. Alternatively, 
time-slots may be sold on a ?xed fee per spot basis; fees might 
be varied depending on the time of day, or a rough categori 
Zation of the siZe of audience. This results in signi?cant 
ine?iciencies due to poor matching of the audience to the 
desired demographics. 
[0040] For example, even if ratings analysis indicates that a 
particular program has an audience comprised sixty percent 
of Women, and Women comprise the target audience for a 
particular asset, airing on that program Will result in a forty 
percent mismatch. That is, forty percent of the users poten 
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tially reached may not be of interest to the asset provider. 
Moreover, ideally, targeted asset delivery Would alloW for 
targeting With a range of granularities. In instances Where 
different assets may be targeted to different households or 
individual users Within the households for a given time slot, 
the ine?iciencies may be reduced. 

[0041] Various asset targeting systems have been proposed 
in the context of targeting ads to individual households in a 
cable television netWork in order to provide assets better 
matched to the putative interests of the household. In one 
implementation, an asset targeting system is capable of deliv 
ering addressable assets. In such systems, commercial mes 
sages to be distributed over a television netWork contain 
embedded information identifying categories of recipients 
for each message. A server centrally located on the netWork 
selectively tags commercial messages With converter 
addresses of netWork subscribers satisfying the identifying 
categories. The commercial messages are then transmitted 
over the netWork for receipt and display by a television 
receiver connected to the addressed converters. Such asset 
targeting systems are described in US. Pat. Nos. 5,515,098 
and 5,661,516, Which are incorporated by reference herein. 
[0042] The present invention provides targeted asset sys 
tem implementations useful in the noted contexts While 
improving the delivery of targeted assets to individual users 
or members Within targeted households. In the folloWing 
description, an inventive targeted asset delivery system is 
initially set forth in the context of a forWard-and-store archi 
tecture, Which is one environment for implementing the sys 
tem. HoWever, it Will be appreciated that various aspects of 
the invention can be implemented in other environments such 
as Where real time communications exist betWeen netWork 
households and the netWork. 

[0043] Referring to FIG. 2, a television netWork 100 imple 
menting a targeted asset system in accordance With the 
present invention is illustrated. Network delivery equipment 
110 is operative to broadcast data, including video content, 
ads and netWork data, to netWork households 150 using one or 
more netWork platforms as discussed above. 

[0044] In the illustrated example, much of the functionality 
of the targeted asset system is implemented by an ad decision 
system (ADS) 102 associated With netWork delivery equip 
ment 110. The ADS 102 is illustrated as a single platform that 
is incorporated in the netWork delivery equipment 110 of the 
broadcast netWork. HoWever, it Will be appreciated that func 
tionality of the ADS 102 may be spread over multiple plat 
forms or nodes Within the broadcast netWork and/or Within 
user equipment of individual households. Generally, the ADS 
102 is operative for correlating assets dissemination requests 
received from an asset provider interface 130 With third party 
data 104 to identify prospective households including desired 
asset recipients (e. g., targeted individuals). In further arrange 
ments, some of this functionality may be moved to the user 
equipment of individual households. HoWever, in the present 
embodiment, the ADS 102 is operative to correlate any iden 
ti?ed prospective households With corresponding netWork 
households 150. In this later regard, netWork customer infor 
mation stored in a customer database 106 may be correlated 
With the information associated With the prospective house 
holds. Accordingly the asset may be delivered to the house 
hold. In the present implementation, the asset is then output 
When there is an indication that the targeted individual is 
receiving netWork content. 
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[0045] The customer database 106 may include a variety of 
information regarding individual vieWers or households, such 
as the address/location of the household, the name or names 

of netWork users (e.g., customer name) and/ or demographic 
information regarding the users, etc. Such customer informa 
tion is typically maintained and/or accumulated by delivery 
netWork operators. Further, these operators may augment this 
information using, for example, customer surveys, etc. By 
correlating the information of the prospective households 
(e.g., addresses, names, etc.) With netWork customer infor 
mation, netWork households including desired recipients for 
a particular asset may be identi?ed. Accordingly, assets tar 
geted to the desired recipients may be disseminated to these 
identi?ed netWork households. For instance, in an implemen 
tation Where targeted assets are forWarded to individual set 
top boxes (STBs), such STBs may include individual 
addresses (e.g., MAC addresses). Such addresses are typi 
cally contained Within the customer database. Accordingly, 
an asset targeted to that netWork household may be addressed 
and delivered to a STB of the netWork household. In such an 
arrangement, the STB may be operative to insert the asset into 
netWork content (e.g., programming) at an appropriate time. 
[0046] The ADS 102 may also incorporate a vieWership 
information database 108 that may provide statistical infor 
mation based on general usage habits of netWork users and/or 
usage information content selections by individual users of a 
speci?c netWork household. In the former regard, statistical 
information may be obtained from, for example, media 
research entities (e.g., Nielsen ratings). In the latter regard, 
household usage information may be reported from the STE 
118 of a netWork household via an interface 125 that may be 
the same as the interface through Which broadcast content is 
received. Altemately, a separate interface may be utiliZed to 
report household usage information. Such a separate interface 
may include, Without limitation, a Telco interface and/or an 
Internet interface. In any case, the vieWership monitoring/ 
information database 108 may be utiliZed to provide an indi 
cation ofWhich member of a household is or is expected to be 
receiving netWork content from an STB, as is more fully 
discussed herein. 
[0047] The netWork delivery equipment 110 also receives 
video inputs from various sources and asset 112 that may be 
transmitted to the netWork households 150. For example, 
video streams for multiple programming channels may be 
delivered to STBs 118 of the netWork households 150. In the 
cable television context of the present invention, the assets 
112 may include ad options for insertion in any given com 
mercial spot on any given ad supported programming chan 
nel. The assets 112 may further include metadata identifying 
the target audience/desired household recipient for each 
asset. 

[0048] An asset provider interface 130 alloWs asset provid 
ers to provide assets to the ADS 110 and specify targeting 
criteria/constraints for those assets. The assets provided to the 
ADS 110 are stored in a repository/database 112 for subse 
quent delivery to appropriate netWork households. As dis 
cussed above and more fully beloW, the ADS 110 utiliZes the 
targeting constraints, third party data, customer data and/or 
vieWership information to identify appropriate netWork 
households to receive a particular asset. In the present 
embodiment, the asset providers may provide household tar 
geting criteria/ constraints such that the assets are only deliv 
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ered to households complying With the characteristics desired 
by the asset provider. In addition, the asset provider may 
specify Which member of a household is to receive the asset. 

[0049] The third party database(s) 104 can provide very 
rich information regarding individuals Which may be 
matched to netWork users. For instance, such third party 
databases include databases by entities such as, Without limi 
tation, Acxiom® Who is a customer and data information 
management company and ExperianSM Whose principal line 
of business are credit services. Such entities offer a range of 
products and services including detailed information regard 
ing individual people and consumers in general. For instance, 
such entities collect information on people, businesses, motor 
vehicles and insurance. They may also collect ‘lifestyle’ data 
from through, for example, on-line and off-line surveys. 
[0050] Information collected by such entities often 
includes personal and/or household data (e.g., age, gender, 
race, education, etc.) that may be matched to netWork house 
holds and household members (e.g., by correlating/matching 
addresses, names etc). For instance, some data providers 
obtain department of motor vehicle (DMV) database infor 
mation Which may provide information regarding the name, 
home address, sex, height, Weight, eyesight, etc. of a member 
of a netWork household. Likewise, real estate records may be 
accessible that may include, for example, home values, 
homes With sWimming pools, homes With three car garages, 
home lenders, home equity, etc. Such real estate record may 
also provide at least at least ancillary information about, for 
example, household income. Automotive registration infor 
mation may be available and include, for example, the type, 
number, value of automobiles registered to/associated With an 
individual or household. Purchasing behavior databases (e. g., 
credit card databases, grocery store value members, etc.) 
associated With individuals or households may include, With 
out limitation, number and/or types of credit cards, products 
purchased, credit ranges etc. Association membership data 
bases (e.g., medical boards, licensing agencies, bar associa 
tions, etc.) may also be accessible and provide information 
regarding, for example, occupations of household members. 
Further, it Will be appreciated that certain as set providers may 
provide their oWn customer database information. By Way of 
example and not limitation, a car manufacturer may provide 
information (e.g., names, last knoWn addresses, etc) associ 
ated With previous buyers of their automobiles. This may 
alloW the car manufacturer to provide advertising regarding, 
for example, neW models or extended Warranties to such 
previous buyers. 
[0051] In summary, it Will be appreciated that voluminous 
third party data and/or customer data exists Which may be 
variously correlated to households of netWork customers. 
Based on any combination of this information, it may be 
possible to obtain actual and/or deduce putative information 
about individual members of a household. For instance, it 
may be possible to determine the actual membership and/or 
composition of a household (e.g., mother 36, nurse; father 42, 
contractor; tWo children, 6 and 8, girls etc.). That is, third 
party database information may be obtained and correlated to 
netWork households to identify, for example, occupations, 
purchasing information, personal interests, demographic 
information, etc. of members of a netWork household. This 
may alloW for identifying products and/or services that are of 
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interest to one or more of the individual members of the 

household. Likewise, the detailed third party information 
may also alloW asset providers to specify the types of house 
holds and/or members of such households to Which they Want 
their assets disseminated. 

[0052] As presented above and herein, the ADS 102 per 
forms most of the third party data aggregation and subsequent 
correlation of household attributes With asset targeting con 
straints at the netWork level. That is, correlation of assets With 
particular households is done by the netWork, and the ads are 
subsequently delivered to those correlated households and/or 
the members of those households. HoWever, in some 
instances, it may be desirable to move some of the function 
ality of the ADS system from the netWork level to the set top 
level. In such an arrangement, information may be provided 
to each household that alloWs a household to identify assets 
for the household. That is, rather correlating assets to house 
holds at the netWork level Where assets are speci?cally 
addressed to particular households, some of the ADS func 
tionality moves to the set top. This may alloW sending out 
targeted assets to all set top boxes and alloWing the set top 
boxes to doWnload and/ or store and output household appro 
priate assets. Accordingly, it Will be appreciated that the dis 
cussion presented herein is applicable to both netWork ADS 
and set top ADS systems. 
[0053] In either ADS arrangement, it may be desirable to 
have a compact representation of both the household data, 
Which may be generated using detailed third party data, as 
Well as the targeting criteria for broadcast assets. In the set top 
ADS arrangement, the set top boxes or digital set top boxes of 
a household may be operative to match detailed household 
data against detailed targeting criteria of mass distributed 
assets in order to ensure the appropriate assets are doWn 
loaded from the netWork for immediate presentation to 
household members or for storage and subsequent presenta 
tion to household members and/or speci?c household mem 
bers. A compact representation of these characteristics also 
facilitates ef?cient matching of the household data to the 
targeting criteria. This is true if the ADS functionality is 
located in the netWork or at the set top. 

[0054] While such household data and targeting criteria 
may be expressed in many different Ways, one approach that 
may be taken is to use a system of predicate operators and 
Boolean logic to form an equation that expresses the house 
hold data and targeting criteria. In Boolean form, if an equa 
tion evaluates to true, then and only then, is the targeting 
criteria met. In simple form, predicate operators may take 
household attributes and constant values (e.g., as may be 
determined form third party data, customer surveys etc.) as 
operands and produce Boolean values of true or false as 
results. These predicate operators may be combined With 
AND, OR and NOT operations to form the expression of a 
targeting criteria. One method of expression is a traditional 
in?x style notation that uses parentheses to dictate the order of 
operation, or it may use a pre?x style notation or a post?x 
style representation (often referred to as reverse polish nota 
tion). These latter tWo are generally easier for a computer 
processor to parse and evaluate and therefore may be prefer 
able for STB implementation. 
[0055] In any system Where the ADS functionality is per 
formed using such Boolean functionality (e.g, by a netWork 
ADS or a SIB ADS) the users of such a system (asset provid 
ers) Would, of course, have to provide the desired targeting 
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criteria. However, the users would not have to enter such 
criteria in the Boolean form or other specialized notation. 
Rather, the user may, for instance, use a graphical user inter 
face (e.g., asset provider interface 130) to specify the desired 
combination of targeting attributes/criteria and the interface 
(or other network platform) translates the criteria into the 
proper notation, which may be further reduced to a computer 
representation. It will be appreciated that while this notation 
can be used in both network ADS and set-top ADS imple 
mentation, the notation may be very compact and therefore is 
particularly apt for the set-top ADS implementation. 
[0056] In a simpli?ed case an ADS system that uses only 
one unary predicate operator that takes an integer value that 
identi?es a speci?c household attribute in a string or vector of 
Boolean values (i.e., household attribute vector) and returns 
corresponding value may be implemented. That is, a predi 
cate operator that returns TRUE when given 11 and the nth 
value in the vector is TRUE and returns FALSE when the nth 
value is FALSE. For instance, supposing that there are ?ve 
attribute categories of information about households and/or 
the people living in the households including: home owner(s), 
lease car, children under 12 present in household, cat owner 
(s), and dog owner(s). Boolean values of TRUE or FALSE for 
each of these household information items are generated for 
each household in the network. For instance, the household 
attribute vector for a single unmarried person with no children 
or pets who rents an apartment and owns his car would be 

(FALSE, FALSE, FALSE, FALSE, FALSE). A household 
where the house and car are owned, that has a 5 year old child 
and has a cat, but no dog would be represented as (TRUE, 
FALSE, TRUE, TRUE, FALSE). Referring to the exemplary 
predicate operator as BVAL (Boolean value) and number the 
vector entries from left to right starting with 1 then some 
examples of targeting criteria are: 
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70,000, etc. While being able to provide numerous attributes 
that could, but need not necessarily be identi?ed, the siZe of 
the household attributes string or vector remains small. For 
instance, a 16,000 attribute string or vector may only require 
2000 bytes of data. This small data siZe facilitates the provi 
sion of individual household attribute vectors to multiple 
households. 
[0057] In another system, integer values for household 
attributes may be desirable (although it should be noted that 
by breaking an integer value down into its binary representa 
tion and associating TRUE and FALSE with l and 0 the 
previous system can be used to represent integer attributes). 
Returning to the examples above, where ?ve attribute catego 
ries of information are set forth for households and/or the 
people living in the households include: home owner(s), lease 
car, children under 12 present in household, cat owner(s), and 
dog owner(s). Integer values of l (TRUE) or 0 (FALSE) for 
each of these household information items are generated for 
each household in the network. For instance, the household 
integer attribute string or vector for a single unmarried person 
with no children or pets who rents an apartment and owns his 
car would be: 0 0 0 0 0. A household where the house and car 
are owned, that has a 5 year old child and has a cat, but no dog 
would be: 1 0 l l 0. Such a representation allows for gener 
ating a household attribute string or vector in an extremely 
compact manner. 
[0058] In such a system, there may be two vectors associ 
ated with each household, one of Booleans and one of inte 
gers. Adding to this system a unary predicate operator IVAL 
(Integer value) that is the analog of BVAL, but rather returns 
the integer value of nth item from the vector of household 
integers. Finally adding a binary equality predicate operator 
that takes two integer operands (which may be either con 
stants or IVAL predicate operators) and returns a Boolean 

Targeting Criteria Expression as In?x Expression as Post?x 

Owns House and Leases Car 
Children present and owns 

BVAL(1) AND BVAL(2) 
BVAL(3) AND (BVAL(4) OR 

either a dog or a cat BVAL(5)) OR AND 
Owns house and no children BVAL(l) AND NOT 

(BVAL(3)) AND 

1 BVAL 2 BVAL AND 
3 BVAL 4 BVAL 5 BVAL 

l BVAL 3 BVAL NOT 

As will be appreciated such a system could easily be extended 
to thousands of household attributes. Such attributes could, 
for example, describe each individual identi?ed within the 
household: male, 42, college education, income greater than 
50,000, female 40, graduate degree, income greater than 

value of TRUE if the two integers are the same and FALSE 
otherwise. Continuing the example above where the house 
hold information is augmented with two integer values: 
household income in dollars and 5 digit Zip code; some 
example targeting criteria would be: 

Targeting Criteria Expression INFIX Expression POSTFIX 

Own house and Income = 

100,000 
In Zip code 75240 or 75241 
or 75 242 

BVAL(1) AND 1 BVAL 1 IVAL 100000 EQ 
EQ(IVAL(1), 100000) AND 
EQ(IVAL(2), 75240) OR 2 IVAL 75240 EQ 2 IVAL 
EQ(IVAL(2), 75241) OR 75241 EQ OR 2 IVAL 75242 
EQ(IVAL(2), 75242) EQ OR 
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This last example shows that a comparison predicate may be 
useful. Several different predicate operators could be added 
and may include, for example, a binary “less than” predicate 
operator (abbreviated LT), which would return TRUE if and 
only if the ?rst operand is less than the second operand, would 
be adequate for most applications. More comparison predi 
cate operators may be added as a convenience but the single 
LT operator in combination with an equality operator allows 
all possible comparisons. For example, a less than or equal 
(LE) predicate operator which would return TRUE if and only 
if the ?rst operand is less than or equal to the ?rst operand may 
be implemented LT(x,C) or EQ(x,C) or more simply by 
changing the constant used in LT: LE(x,C) is the same as 
LT(x,C+1)) Consider the following examples: 
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household or members of the household with assets provided 
via a broadcast network. Further, the attribute strings or vec 
tors may be periodically updated. Alternatively, the STBs 
may themselves generate or populate entries into the attribute 
strings or vectors. In such an arrangement, the STBs may 
include logic and/or programming that allows the STB to 
generate or populate an attribute strings or vector for the 
household. In this arrangement, the STB may receive third 
party data from the network. That is, the network may access 
a third party database to obtain information for a particular 
household and forward that information to a STB (or other 
user equipment device) of the household which then utiliZes 
the data to generate/populate the string or vector. Further, the 

Targeting Criteria Expression INFIX Expression POSTFIX 

Own house and Income 
between 100.000 and 

150,000 
In Zip code 752xx 

BVAL(1) AND 

LT(IVAL(1), 151000) AND 
LT(75199, IVAL(2)) AND 
LT(IVAL(Z), 75300) 75300 LT AND 

1 BVAL 99000 1 IVAL LT 
LT(99,000, IVAL(1)) AND AND 1 IVAL 151000 LT 

75199 2 IVAL LT 12IVAL 

The previous approaches may be simpli?ed by rede?ning the 
predicate operators to accept indexes into the household value 
vectors as operands and requiring the predicate operators to 
fetch the appropriate value for use. The BVAL and IVAL 
operators are no longer required. Any constant values used in 
the evaluation will need to be stored in the value vectors. 
Using this approach a targeting expression such as BVAL(1) 
AND LT(99,000,IVAL(1)) AND LT(IVAL(1), 151000) 
becomes 1 AND LT(3, 1) AND LT(1,4) where the integer 
vector has been extended to include the constants 99,000 and 
151,000 as the third and fourth elements respectively. Note 
that there is a type associated with the predicate operators and 
that type determines which value vector is accessed to retrieve 
the associated value. It is possible that an intermediate result 
may be of the incorrect type, in which case automatic con 
version functions may be de?ned. For instance if a Boolean 
intermediate value occurs where an integer is expected then 
an automatic conversion of TRUE to 1 and FALSE to 0 would 
be a reasonable approach. This method can be applied in an 
analogous manner to the post?x expression method. This 
method has the advantage that the expressions are more com 
pact. Once this framework is in place it is easy to augment the 
set of predicate operators. For instance, a common extension 
would be to add a set of arithmetic predicate operators that 
perform addition, subtract, multiplication, integer division, 
and remainder. 

[0059] This mechanism can be used in for targeting adver 
tising by arranging for an ADS or other platform in the net 
work (e.g., a headend) to generate and download into each 
individual STB a set of household attribute strings or vectors 
of Booleans and/ or integers that characterize that household. 
That is, an attribute template may be generated where each 
entry in the string or vector corresponds to one predetermined 
household attribute. For example, entry 350 may correspond 
to households having three-car garages, etc. In any case, such 
household attribute strings or vectors may be generated uti 
liZing available third party data to populate such predeter 
mined strings and thereby provide highly detailed yet com 
pact household classi?cations that maybe used to match a 

STBs may utiliZe user behavior (e.g., click stream data) to 
deduce one more values for implementation into the house 
hold strings or vectors. 

[0060] Once an ADS platform in the network or the indi 
vidual households have a household attribute string or vector, 
targeting criteria for an asset can be represented in a compact 
manner for use with the household attribute string or vector. 
In the former regard, the ADS platform can compare house 
holds to targeting constraints of assets and individually for 
ward assets to matching households. In the later regard, each 
STB uses the attributes to evaluate each targeting criteria in a 
targeted assess in relation to their individual attribute strings 
or vectors to determine if the targeting criteria are met at that 
STB. Note that it is not necessary to transmit all known 
attributes (and/or constants) to the STB, only those criteria/ 
attributes which will be actively used in targeting of a par 
ticular asset need be transmitted. The list of targeting expres 
sion may change from time to time, and thus the set of criteria/ 
attributes may change from time to time. 

[0061] In cases where the household attribute strings or 
vectors match the targeting constraints, the asset may be 
output to the household. However, it shouldbe noted that such 
matching does not require perfect correspondence. As noted 
above, the household attribute strings or vectors may include 
thousands of potential attributes. Likewise, the targeting con 
straints may include multiple targeting attributes. The 
required match between the targeting constraints and the 
household attributes may be dictated by an asset provider. For 
instance, for an asset having ten (10) constraints, the asset 
provider may require all the constraints are matched before 
the asset is delivered. In contrast, for an asset having thirty 
(30) constraints, the asset provider may require a match of a 
pre-established portion (e. g., 12) of the constraints. Further, it 
will be appreciated that some constraints may be necessary 
constraints (e.g., income over 50,000) while other constraints 
may be optional. The above described attribute strings or 
vectors describe one mechanism for matching asset con 
straints with household attributes and may be utiliZed with 
any of the systems disclosed herein. However, it will be noted 
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that the systems disclosed herein are not limited to using the 
attribute strings or vector methodology for matching asset 
constraints and household attributes/characteristic. 

[0062] While some previous asset targeting systems have 
purported to alloW for delivering targeted assets to speci?ed 
households, such systems have failed to provide a means to 
improve the likelihood of that, after delivery, the asset is 
output to the correct member of the household. In this regard, 
it is noted that a majority of households include demographi 
cally distinct members and that delivery of an asset to the 
Wrong member the household may reduce or effectively 
eliminate the bene?ts of such targeted asset delivery. FIG. 3 
illustrates a theoretical example of netWork usage of a house 
hold 300 including a television set 320 and an STE 312 that 
are associated With multiple demographically distinct users 
303-306. ArroW 307 represents a timeline during Which the 
television is utiliZed. A ?rst user 305, in this case a young 
child, uses the television 320 during a ?rst time periodifor 
example, in the morning. Second and third users 303 and 304 
(designated “father” and “mother”) use the television during 
time periods 309 and 310, Which may be, for example, in the 
afternoon or evening. An adolescent child 306 uses the tele 
vision during a night time period in this example. This illus 
trates a number of challenges related to targeted as set delivery 
using household classi?cation. First, because there are mul 
tiple users 303-306, targeting based on household demo 
graphics may have limited effectiveness. For example, it may 
be assumed that the young child 305 and father 303 in most 
cases Would not be targeted by the same asset providers. For 
instance, in a cable-television context Where a targeted adver 
tisement for pool cleaning/maintenance services is provided 
to each household in the cable netWork having a pool, deliv 
ery of such an advertisement to a three-year-old child rather 
than the purchasing/decision-makers of the household (e.g., 
the household adults) results in a missed asset impression. 
[0063] Accordingly, embodiments of the asset delivery sys 
tems disclosed herein obtain and/ or utiliZes additional infor 
mation in order to make a determination as to Which member 
or members of the household (e.g., current user or users) are 
putatively receiving output from a customer premise devise 
(e. g., STB). In this regard, an asset targeted to a speci?c 
member(s) of the household may be delivered With an 
improved con?dence that the targeted member(s) actually 
receive the asset. 

[0064] FIG. 4 illustrates one process (400) for use in pro 
viding assets to speci?c households. Initially, an asset dis 
semination request is received (402) from an asset provider 
for a speci?ed asset. The request includes one or more house 
hold targeting criteria/constraints. For instance, a car com 
pany could, for a given asset (e.g., minivan advertisement), 
specify that the asset is to be disseminated to households With 
greater than $35,000 income With at least one child in a 
speci?ed geographic area. The request may also include one 
or more household member targeting criteria/ constraints dic 
tating Which member(s) of the household is/are intended to 
receive the asset (e.g., household adults, over 35, gender of 
household adult, etc). That is, the asset provider may indicate 
Which member(s) of a potentially multiple member house 
hold is/are the desired recipient(s) of the asset. 
[0065] The ADS may then access (404) third party data to 
identify households matching the targeting constraints. It Will 
be appreciated that the ADS may either directly access vari 
ous third party databases (e.g., public databases) or provide a 
request to a data management company (e.g., private data 
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bases) Who provides a list of households matching the target 
ing criteria. Alternatively, the ADS may include predeter 
mined household attribute vectors that alloW for identifying 
households that match the targeting criteria. Once the match 
ing households are identi?ed, they may be correlated (406) 
With netWork households. In this regard, the addresses of 
netWork households that match the targeting criteria may be 
identi?ed and the asset may be delivered (408) to such net 
Work households. Once an indication is obtained that the 
desired/targeted household member is receiving netWork 
content, the asset may be delivered (410) to the desired house 
hold member. 

[0066] Accordingly, information transmitted to an STE 
118 of an identi?ed netWork household (i.e., a household 
matching the targeting constraints/criteria for an asset) 
includes the target asset and information (e. g., metadata) 
identifying the targeted household member(s) for each such 
asset. It Will be appreciated that the assets need not be trans 
mitted in real-time. That is, assets may be forWarded to the 
STE 118 and stored in advance of an insertion spot Where the 
asset may be delivered. 

[0067] In the implementation illustrated in FIG. 2, the STE 
118 has substantial resources available for storage, e.g., the 
STE 118 is a DVR box. In addition, it is assumed that the STE 
118 has suf?cient processing resources available to run an 
application for implementing certain targeted asset system 
functionality. In the illustrated embodiment, the STE 118 
includes an asset delivery module 122 and storage 124 that 
can be used for storing asset options until delivery. The illus 
trated STB also includes an optional vieWer monitoring mod 
ule 123 that is operative to record netWork usage and report 
the same to the netWork. In the illustrated implementation, the 
STE 118 receives asset options addressed to the household 
(e.g., targeted to one or more members of the household) as 
Well as metadata identifying the target individuals/household 
members for each of the assets. These assets and their meta 
data are stored in asset storage 124. The process of inserting 
these as sets into netWork content being output to the members 
of the household is implemented by the asset delivery module 
122. 

[0068] The asset delivery module 122 is operative to iden 
tify an asset delivery opportunity and deliver an appropriate 
asset. In this regard, the asset delivery module 122 monitors 
the current programming channel being used by a current 
household member/netWork user, identi?es an upcoming 
asset insertion spot for Which targeted asset delivery is 
desired on that programming channel, identi?es an appropri 
ate asset for delivery, retrieves the asset from storage 124 and 
delivers the asset to users during the asset insertion spot. In 
this regard, metadata associated With received netWork con 
tent streams may identify the insertion spots for Which assets 
can be delivered. If more than one asset is available for a given 
spot, appropriate logic may be executed to make a decision. 
For example, the asset to be delivered may be selected based 
on a lottery or rotating basis, or the highest value asset may be 
inserted. 

[0069] In the implementation as illustrated in FIG. 2, inputs 
140 from the current user of a multiple user STB may be 
analyZed by an algorithm/software supported by the STB to 
determine characteristics associated With the current user 
(e.g., in relation to other members of the household or statis 
tical usage patterns). In other arrangements, actual vieWing 
history and/ or statistical information may be utiliZed to obtain 
an indication of characteristics of the current user of the STB. 












