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(57) ABSTRACT

Methods and apparatus to associate audience members with
over-the-top device media impressions. An example audi-
ence measurement apparatus includes a reporting message
receiver to receive a first reporting message from a client
device coupled to a residential gateway having an internet
protocol (IP) address. An AME 1D determiner is to assign an
audience measurement entity (AME) identifier to the IP
address provided by the received first reporting message. A
redirect instructor is to send a redirect instruction to the
client device to cause the client device to send a second
reporting message to a database proprietor, the redirect
instruction to include the AME identifier and the IP address.
A DP message reporting receiver is to receive, in response
to the sent redirect instruction, a third reporting message
from the database proprietor that includes a database pro-
prietor (DP) identifier.
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TABLE 1: SAMPLE HOUSEHOLD COMPOSITION

1 2 3 4 5 8 7 3 9 10 11 112] 13 J14] 15
1P ADDRESS JAGE] GENDER § AGE{ OGENDER ) AGE] GENDER ] AGEJGENDERJAGE| GEND. JAGE] GEND.JAGE] GEND.
47.188.12.08 MALE | FEMALE GIRL
47.198.12.64 |28 | MALE 28 FEMALE
47.108.12.85 |54 | MALE 50 FEMALE | 21|FEMALE } 10]BOY 13 | BOY §15 |BOY 117 | BOY
47.188.12.124 |24 | FEMALE
47.198.12.186 J20 | MALE 20 FEMALE | 21|MALE 22 |MALE
4718812236 135 ] MALE 35 FEMALE } 5 |BOY 7 JGIRL
47.188.18.34 24 | MALE
47.198.18.186 25 | MALE
47.198.18.231 125 | MALE
47.198.18.86 |28 | MALE
47.198.18.85 145 | MALE
47.198.1854 156 | MALE
47.198.18.135 |65 | MALE
47.198.18.123 §22 | FEMALE
47.198.18.23 35 | FEMALE
47.188.18.212 28 | MALE 27 FEMALE
47.198.18.167 |30 | MALE 32 FEMALE
47.198.18.198 |25 | MALE 25 FEMALE
47.188.18.147 154 | MALE 53 FEMALE
47.198.18.189 |71 | MALE 68 FEMALE

47.198.18.67 131 | MALE 29 FEMALE } 2 1BOY
47.188.18.12 26 | MALE 27 FEMALE } 4 |BOY
47.198.18.45 130 | MALE 24 FEMALE | 1 |GIRL
47.198.18.213 §26 | MALE 29 FEMALE | 2 |GIRL
47.188.18.31 42 | MALE 41 FEMALE } 15|GIRL
47.188.18.56 35 | MALE 22 FEMALE | 6 |BOY 4 |GIRL
47.198.18.129 51 | MALE 48 FEMALE |} 14|BOY 16| GIRL
p47.189818.194 |45 | MALE 47 FEMALE _ﬁ 5180Y 17 JGIRL 1
47.188.18.5 31 | MALE 27 FEMALE | 3 |BOY 5 {BOY
47.198.18.38 |38 | MALE 39 FEMALE } 12|BOY 14|BOY
47 198 18187 |42 | MALE 41 FEMALE | 15]GIRL 18| GIRL
47.188.18.172 |36 | MALE 34 FEMALE § 6 |GIRL 4 |GIRL
47.188.18.21 41 | FEMALE |14 BOY 151GIRL
47.188.18.586 |39 | FEMALE ] 18 BOY 8 |GIRL 10§ GIRL
47.198.18.149 41 | FEMALE ] 14 BOY 15]GIRL 151 GIRL
47.198.18.181 |34 | MALE 12 BOY
47.188.18.212 |38 | MALE 35 FEMALE | 8 |BOY 9 |BOY 12 | GIRL 313 JGIRL
47.198.18.245 |42 | MALE 37 FEMALE § 4 |BOY 6 |BOY 8 |BOY 14 |GIRL

FIG. 2C
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( START ) I‘/SOO
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™ GENERATE INTERNET PROTOCOL ADDRESS-TO-COOKIE
MAPPINGS

A 4

304—| ASSOCIATE HOUSEHOLD IDENTIFIERS OF ONES OF THE
HOUSEHOLDS WITH ONES OF THE IP ADDRESS-TO-COOKIE
MAPPINGS

Y

306~ [ ASSOCIATE ONES OF THE HOUSEHOLD IDENTIFIERS TO
MEDIA IMPRESSIONS

END

FIG. 3
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( START ) 400

. o 402
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v 4
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v o 406
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il o 408
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] /410

RECEIVE A THIRD REPORTING MESSAGE FROM THE DATABASE PROPRIETOR IN RESPONSE TG THE
REDIRECT MESSAGE INCLUDING A DATABASE PROPRIETOR iDENTIFIER, THEAME ID AND THE 1P
ADDRESS

il /412
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o 420
' o ESTIMATE HOUSEHGLD COMPOSITION
422
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v
END

FIG. 4
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ESTIMATE HOUSEHOLD 500
COMPOSITION v
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502\ COMPARE ONE OR MORE {P ADDRESSES OF THE
LINKAGE MAPPING RECORD TO THE 1P ADDRESS OF THE
CLIENT DEVICE
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LINKAGE MAPPING RECORD HAVING SIMILAR
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FIG.5
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END FIG. 6



Patent Application Publication Aug. 15, 2024 Sheet 9 of 24 US 2024/0276044 A1

GENERATE ESTIMATED 200
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METHODS AND APPARATUS TO
ASSOCIATE AUDIENCE MEMBERS WITH
OVER-THE-TOP DEVICE MEDIA
IMPRESSIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This disclosure is a divisional of U.S. patent appli-
cation Ser. No. 17/039,519, filed Sep. 30, 2020, which is a
continuation of U.S. patent application Ser. No. 15/821,507,
now U.S. Pat. No. 10,834,449, filed Nov. 22, 2017, which
claims priority to U.S. Provisional Patent Application No.
62/441,238, filed Dec. 31, 2016 and U.S. Provisional Patent
Application No. 62/455,406, filed Feb. 6, 2017, each of
which are hereby incorporated by reference herein in its
entireties.

BACKGROUND

[0002] Audience measurement entities (AMEs) and/or
other businesses often desire to link demographics to moni-
toring information. An AME typically establishes a panel of
users who have agreed to provide their demographic infor-
mation and to have their media exposure activities moni-
tored. A panel-based approach to monitoring media content
is effective with traditional viewing channels (e.g., cable
Television, Broadcast Television, etc.). However, with the
fragmentation of viewing platforms (e.g., streaming, internet
based media, etc.), employing a panel-based approach for
monitoring media may not be a cost-effective approach due
to the large number of panelists that would be required to
monitor accesses to the media.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 illustrates an example audience measure-
ment system constructed in accordance with the teachings of
this disclosure.

[0004] FIG. 2A shows an example linkage database sys-
tem of the example audience measurement system of FIG. 1.
[0005] FIG. 2B shows another example linkage database
system disclosed herein that may be used to implement the
audience measurement system of FIG. 1.

[0006] FIG. 2C is a table illustrating example household
composition information.

[0007] FIG. 3 is an example flowchart representative of
example machine readable instructions for implementing the
audience measurement system of FIGS. 1, 2A and 2B.
[0008] FIGS. 4-5 are flowcharts representative of example
machine readable instructions for implementing the example
linkage database systems of FIGS. 1, 2A and 2B.

[0009] FIGS. 6-7 are flowcharts representative of example
machine readable instructions for implementing an impres-
sion monitoring system of the example audience measure-
ment system of FIGS. 1, 2A and 2B.

[0010] FIG. 8 illustrates an example OTT demographic
assignment process disclosed herein.

[0011] FIG. 9A illustrates an example process of the
example OTT demographic assignment process of FIG. 8 for
mapping a residential IP addresses to database proprietor
cookies.

[0012] FIG. 9B illustrates an example communication
flow to map a residential 1P address to a database proprietor
cookie.
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[0013] FIG. 10 illustrates an example process of the
example OTT demographic assignment process of FIG. 8 for
filtering out low-quality IP address-to-cookie mappings.
[0014] FIG. 11 illustrates an example process of the
example OTT demographic assignment process of FIG. 8 for
mapping a database proprietor household ID to a corre-
sponding IP address.

[0015] FIG. 12A illustrates an example OTT demographic
assignment process of FIG. 8 to assign household demo-
graphics provided by a database proprietor to OTT media
impressions.

[0016] FIG. 12B is an example communications flow for
assigning household demographics to OTT media impres-
sions.

[0017] FIG. 13 is an overall audience measurement system
implemented by an audience measurement entity and a
database proprietor.

[0018] FIG. 14 is an overview of estimating household
composition for households that do not have database pro-
prietor household identifications.

[0019] FIGS. 15-19 provide examples of determining an
estimated household composition for an unknown house-
hold based on known household compositions of households
in the same IP address range as an IP address of the unknown
household.

[0020] FIG. 20 is a block diagram of an example processor
platform capable of executing instructions to implement the
example methods and apparatus disclosed herein.

DETAILED DESCRIPTION

[0021] Audience measurement entities (AMEs) and/or
other businesses often desire to link demographics to moni-
toring information. Audience measurement entities (AMEs),
as used herein, may include rating agencies, or entities
interested in tracking media viewing impressions such as,
for example, The Nielsen Company. As used herein, the term
“media” includes any type of content and/or advertisement
(e.g., audio and/or video (still or moving) content and/or
advertisement) delivered via any type of media distribution
medium or media delivery platform. Thus, media includes
television programming, television advertisements, radio
programming, radio advertisements, movies, web sites,
streaming media, television commercials, radio commer-
cials, Internet ads, etc. An AME typically establishes a panel
of users who have agreed to provide their demographic
information and to have their media exposure activities
monitored.

[0022] A panel-based approach to monitoring media con-
tent is effective with traditional viewing channels (e.g., cable
Television, Broadcast Television, etc.). However, with the
fragmentation of viewing options (e.g., streaming, internet
based media, etc.), employing a panel-based approach for
monitoring media may not be a cost-effective approach due
to the large number of panelists that would be required to
monitor the media. For example, a relatively large panel of
users may be required to monitor over-the-top media deliv-
ered over the Internet. Thus, to monitor over-the-top media,
audience measurement entities typically employ a census-
based approach. A census-based approach monitors media
access activities regardless of whether the audience mem-
bers are panelists. As such, the AME does not have collected
demographics about many of the audience members corre-
sponding to the census-based measurements. As such,
although a census-based approach establishes volumetric
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metrics needed for over-the-top media monitoring, the cen-
sus-based approach does not provide direct demographic
information of viewers associated with the over-the-top
media. Example methods, apparatus and articles of manu-
facture disclosed herein establish and/or improve demo-
graphic information when leveraging a census-based solu-
tion to monitor ratings of over-the-top media.

[0023] The inventions disclosed in Blumenau, U.S. Pat.
No. 6,108,637, which is hereby incorporated herein by
reference in its entirety, fundamentally changed the way
Internet monitoring is performed and overcame the limita-
tions of the server-side log monitoring techniques described
above. For example, Blumenau disclosed a technique
wherein Internet media to be tracked is tagged with moni-
toring instructions. In particular, monitoring instructions
(also known as a media impression request) are associated
with the hypertext markup language (HTML) of the media
to be tracked. When a client requests the media, both the
media and the impression request are downloaded to the
client. The impression requests are, thus, executed whenever
the media is accessed, be it from a server or from a cache.
Additional techniques to monitor Internet-based media
accesses are disclosed by Mazumdar et al. in U.S. Pat. No.
8,370,489, which is hereby incorporated herein by reference
in its entirety. Further, additional techniques to monitor
mobile-based media and/or employing activity assignment
model analyzers to generate media measurement reports is
provided in U.S. patent application Ser. No. 14/569,474
(Rao et al.), which is incorporated herein by reference in its
entirety.

[0024] Impression requests cause monitoring data reflect-
ing information about an access to the media to be sent from
the client that downloaded the media to a monitoring entity.
Sending the monitoring data from the client to the monitor-
ing entity is known as an impression request. Typically, the
monitoring entity is an audience measurement entity (AME)
that did not provide the media to the client and who is a
trusted (e.g., neutral) third party for providing accurate
usage statistics (e.g., The Nielsen Company, LLC). Advan-
tageously, because the impression requests are associated
with the media and executed by the client browser whenever
the media is accessed, the monitoring information is pro-
vided to the AME (e.g., via an impression request) irrespec-
tive of whether the client corresponds to a panelist of the
AME.

[0025] There are many database proprietors operating on
the Internet. These database proprietors provide services to
large numbers of subscribers. In exchange for the provision
of services, the subscribers register with the database pro-
prietors. Examples of such database proprietors include
social network sites (e.g., Facebook, Twitter, MySpace,
etc.), multi-service sites (e.g., Yahoo!, Google, Axiom, Cat-
alina, etc.), online retailer sites (e.g., Amazon.com, Buy.
com, etc.), credit reporting sites (e.g., Experian), streaming
media sites (e.g., YouTube, etc.), etc. These database pro-
prietors set cookies and/or other device/user identifiers on
the client devices of their subscribers to enable the database
proprietor to recognize their subscribers when they visit the
database proprietor website.

[0026] The protocols of the Internet make cookies inac-
cessible outside of the domain (e.g., Internet domain,
domain name, etc.) on which they were set. Thus, a cookie
set in, for example, the amazon.com domain is accessible to
servers in the amazon.com domain, but not to servers

Aug. 15,2024

outside that domain. Therefore, although an AME might find
it advantageous to access the cookies set by the database
proprietors, they are unable to do so.

[0027] The inventions disclosed in Mainak et al., U.S. Pat.
No. 8,370,489, which is incorporated by reference herein in
its entirety, enable an AME to leverage the existing data-
bases of database proprietors to collect more extensive
Internet usage by extending the impression request process
to encompass partnered database proprietors and by using
such partners as interim data collectors.

[0028] As used herein, an impression is defined to be an
event in which a home or individual accesses and/or is
exposed to media (e.g., an advertisement, content, a group of
advertisements and/or a collection of content). In Internet
advertising, a quantity of impressions or impression count is
the total number of times media (e.g., content, an advertise-
ment or advertisement campaign) has been accessed by a
web population (e.g., the number of times the media is
accessed). In some examples, an impression or media
impression is logged by an impression collection entity (e.g.,
an AME or a database proprietor) in response to a beacon
request from a user/client device that requested the media.

[0029] As used herein, a demographic impression is a
media impression logged by an entity with corresponding
demographic information of a household and/or audience
member associated with the media impression. A panelist
demographic impression is a media impression logged by an
AME for which the AME has panelist demographics corre-
sponding to a household and/or audience member exposed
to media. As used herein, a database proprietor demographic
impression is an impression recorded by a database propri-
etor in association with corresponding demographic infor-
mation provided by the database proprietor in response to a
beacon request from a client device of a registered sub-
scriber of the database proprietor. In some examples, a
media impression is not associated with demographics.

[0030] Unlike computers, tablets and/or other internet-
based devices, OTT devices do not employ cookies. Thus,
an audience measurement entity (AME) cannot employ a
cookie to enable the audience measurement entity to identify
an OTT device whenever the OTT device is used to access
media. In examples disclosed herein, an audience measure-
ment entity receives the IP address information from OTT
devices. However, without linking the IP address informa-
tion to corresponding audience members, the AME cannot
determine demographic information of a viewer using the
OTT device.

[0031] Example methods, apparatus and articles of manu-
facture disclosed herein include associating demographics to
media impressions corresponding to media accessed via
over-the-top (OTT) devices. For example, disclosed
examples include mapping public Internet protocol (IP)
addresses of households having OTT devices with house-
hold IDs of such households. The household IDs are main-
tained by a database proprietor in association with demo-
graphic information about those households. In this manner,
an AME can associate OTT device-based impressions (e.g.,
OTT impressions) with corresponding demographic infor-
mation based on the IP addresses received with impression
requests (e.g., messages reporting occurrences of media
impressions) from OTT devices and the IP address-to-
household 1D mapping. Example techniques that may be
used to implement OTT media impression collection are
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disclosed in Splaine et al. (U.S. patent application Ser. No.
14/823,621), which is hereby incorporated herein by refer-
ence in its entirety.

[0032] Example methods, apparatus and articles of manu-
facture disclosed herein employ rich data collected by one or
more database proprietors to determine demographic infor-
mation for impressions of media accessed via OTT devices.
For example, the methods, apparatus and articles of manu-
facture disclosed herein enable impression monitoring from
OTT devices regardless of whether a viewer associated with
media presented by the OTT device is registered as a
panelist with an audience measurement entity. For example,
when an OTT device transmits impressions to an impression
monitoring system of an AME disclosed herein, the AME
can determine demographic information relating to the
viewer of the content presented by the OTT device based on
an [P address associated with the OTT device (e.g., regard-
less of whether the viewer is registered with the audience
measurement entity). Thus, an audience measurement sys-
tem disclosed herein monitors impressions transmitted by an
OTT device by using an IP address (e.g., a residential IP
address) associated with the OTT impressions.

[0033] To enable an audience measurement entity to moni-
tor impressions using an IP address associated with an OTT
device (e.g., that is not registered with the audience mea-
surement entity), the example methods, apparatus and
articles of manufacture disclosed herein employ one or more
database proprietors (e.g., Facebook, Experian, Google,
etc.). More specifically, prior to monitoring an impression
event, the audience measurement entity establishes (e.g.,
maps) a cookie and/or a household identification associated
with a database proprietor to the IP address associated with
an OTT device. Subsequently, during an impression moni-
toring phase, the audience measurement entity retrieves
demographic information of a household from the database
proprietor based on the previously established mapping of
the database proprietor cookie and/or household identifica-
tion to the IP address of the OTT device. In other words, the
audience measurement entity employs example impression
monitoring systems disclosed herein that associate house-
hold demographic information collected and stored by a
database proprietor to establish or formulate a ratings report
(e.g., a digital content ratings report) based on an IP address
associated with an OTT device presenting media. In some
examples, example impression monitoring systems dis-
closed herein may consult a census and/or panelist moni-
toring database maintained by the audience monitoring
system to verify, correlate, analyze and/or improve demo-
graphic information obtained from the database proprietor.
In some examples, example impression monitoring systems
disclosed herein enable determining user-level viewership of
OTT devices.

[0034] In some examples, a database proprietor may not
have household demographic information (e.g., a household
identification) associated with an IP address of an OTT
device presenting media. Thus, in such examples, the audi-
ence measurement entity cannot directly map household
demographic information to an IP address of a household. In
some such examples, the audience measurement entity esti-
mates a representative composition of a household for IP
addresses of OTT devices that cannot be mapped to database
proprietor household demographic information (e.g., a
household identification). In some examples, the audience
measurement entity establishes the estimated household
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composition prior to monitoring an impression event. In
some such examples, the impression monitoring system of
the audience measurement entity employs the estimated
household composition to establish or formulate a ratings
report (e.g., a digital content ratings report) based on an IP
address associated with an OTT device presenting media
(i.e., for an IP address that does not have database proprietor
household demographic information).

[0035] FIG. 1 illustrates an example audience measure-
ment system 100 constructed in accordance with the teach-
ings of this disclosure. The audience measurement system
100 of the illustrated example includes an impression moni-
toring system 102 and a linkage database system 104 that
provides information to implement the impression monitor-
ing system 102. For example, the impression monitoring
system 102 of the illustrated example can be used to
determine a household member composition (e.g., demo-
graphics, number of adults, number of children, ages, gen-
ders, household income, primary spoken language (e.g.,
Spanish, English, etc.) of a household corresponding to an
OTT impression. The linkage database system 104 of the
illustrated example enables the impression monitoring sys-
tem 102 to associate one or more particular household
audience members of the household with the OTT impres-
sion based on the household composition.

[0036] The example audience measurement system 100
may be employed by an audience measurement entity
(AME) (e.g., the AME 201 of FIGS. 2A and 2B). For
example, the impression monitoring system 102 and/or the
linkage database system 104 may be implemented by the
AME. The AME may be a neutral third party (such as The
Nielsen Company (US), LLC) that does not source, create,
and/or distribute media and can, thus, provide unbiased
ratings and/or other media monitoring statistics or reports.
[0037] The audience measurement system 100 of the
illustrated example may monitor media accessed at a media
presentation environment 108. The media presentation envi-
ronment 108 of the illustrated example of FIG. 1 is a home
location or a household. In the illustrated example, the
media presentation environment 108 includes a residential
gateway 110 that is connected to the Internet 112 via an
internet service provider (ISP) 114 (e.g., a cable internet
provider, a digital subscriber line (DSL) provider, etc.)). The
example residential gateway 110 of the illustrated example
of FIG. 1 includes a router that enables multiple devices
within the media presentation environment 108 to commu-
nicate via the Internet 112. The residential gateway 110 may
host a wireless local area network (LAN) using, for
example, WiFi. However, any other past, present, and/or
future approach to hosting a local area network may addi-
tionally or alternatively be used.

[0038] The ISP 114 typically assigns a single public Inter-
net Protocol (IP) address 111 (e.g., a dynamic or static IP
address) per media presentation environment 108 (e.g., a
household). As used herein, the public IP address 111 is
assigned to the residential gateway 110 of the media pre-
sentation environment 108 by the ISP 114 and is deemed as
public because it is used to uniquely identify the residential
gateway 110 on the public Internet 112. The public IP
address 111 is shared by client devices that are at the media
presentation environment 108 and communicating via the
ISP 114 in that network communications from/to the client
devices are routed across the Internet 112 using the public IP
address 111. As such, when an Internet connection is shared
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by multiple devices (e.g., via a wireless access point, via a
router, etc.) those multiple devices use the same public IP
address 111 to communicate over the Internet 112.

[0039] For example, within the LAN hosted by the
example residential gateway 110, individual devices such as,
for example, a client device 116 and/or an OTT device 118
connect to the Internet 112 via the residential gateway 110.
The example client device 116 of FIG. 1 may be any device
capable of accessing media over the Internet 112. For
example, the client device 116 may be a computer, a tablet,
a smart television, and/or any other Internet-capable device
or appliance. Examples of the OTT device 118 include, for
example, a video game console (e.g., Xbox®, PlaySta-
tion®), a smart television, a digital media player (e.g., a
Roku® media player, a Slingbox®, Apple® T.V., etc.),
and/or any other device that may stream media (e.g., video
content, audio content, etc.) via the internet 112.

[0040] In some examples, the individual devices within
the media presentation environment 108 may be assigned
respective private Internet Protocol (IP) addresses by the
residential gateway 110. In the illustrated example, the
private IP addresses may be assigned using a Dynamic Host
Configuration Protocol (DHCP). When a device within the
LAN transmits a request (e.g., a request for media) to a
resource outside the LAN (e.g., on the Internet 112), the
example residential gateway 110 translates the originating
private IP address of the device making the request to the
public IP address 111 of the example residential gateway 110
before relaying the request outside the LAN (e.g. to the
destination). Thus, when the resource outside the LAN
receives the request, the resource can transmit a return
response to the residential gateway 110 using the public IP
address 111. On the return path, the example residential
gateway 110 translates the destination IP address of the
response to the private IP address of the requesting device so
that the return message may be delivered to the device (e.g.,
the client device 116 or the OTT device 118) that made the
original request. Thus, outside of the LAN, the client devices
of the media presentation environment 108 that communi-
cate via the residential gateway 110 are identified with the
public IP address 111 of the residential gateway 110 for
network communications on the Internet 112.

[0041] To monitor impressions (e.g., create the ratings
and/or other media monitoring statistics 119) for media
impressions presented by the OTT device 118, the audience
measurement system 100 of the illustrated example employs
the impression monitoring system 102. More specifically,
the impression monitoring system 102 of the illustrated
example monitors impressions of media accessed via the
OTT device 118. Because OTT devices generally do not
employ cookies, the impression monitoring system 102 of
the illustrated example monitors for impressions of the OTT
device 118 based on the IP address 111 of the residential
gateway 110. Thus, the impression monitoring system 102
of'the illustrated example monitors impressions by using the
1P address 111 of the residential gateway 110 associated with
the OTT device 118.

[0042] The impression monitoring system 102 of'the illus-
trated example includes data collection facilities (e.g., serv-
ers). For example, the impression monitoring system 102 of
the illustrated example includes an example census collector
120 (e.g., a central data collection server), an example
harmonization system 122 (e.g., a harmonization operator)
and an example demographic determiner 124 (e.g., a demo-
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graphic classifier) that may be operated by the AME. In
some examples, these data collection facilities are structured
in a tiered approach with many satellite collection facilities
collecting data and forwarding the same to one or more
collection facilities.

[0043] In the illustrated example, the OTT device 118
transmits monitoring information or impression requests
(e.g., that the residential gateway 110 relays with the IP
address 111) to the census collector 120 of the example
impression monitoring system 102. For example, when
media is accessed via the OTT device 118, the OTT device
118 of the illustrated example sends an impression request or
an impression reporting message to the census collector 120
via the residential gateway 110. The residential gateway 110
associates the IP address 111 with the impression reporting
message as a source [P address when the residential gateway
110 relays the impression reporting message to the census
collector 120. For example, the OTT device 118 may access
media (e.g., a video game, programming, video, webpages,
etc.) via the Internet 112. In the illustrated example, the OTT
device 118 executes instructions to provide the impression
request (e.g., a digital content ratings ping or request) to the
census collector 120 of the AME when the OTT device 118
presents and/or accesses media. In some examples, an
example manufacturer (e.g., Sony®, Microsoft®, etc.) of the
OTT device 118 may cooperate with the AME to configure
the OTT device 118 to provide the transmission request
(e.g., provide impression monitoring information) to the
census collector 120 of the AME (e.g., by sending a network
communication to a Uniform Resource Locator (URL)
address of a sever that implements the census collector 120)
when the OTT device 118 accesses media via the Internet
112.

[0044] For example, the OTT device 118 of the illustrated
example may have instructions that are locally stored on the
OTT device 118 that, when executed by a processor of the
OTT device 118, cause the OTT device 118 to send an
impression reporting message to the census collector 120 via
the Internet 112 when media is accessed via the Internet 112
via the OTT device 118. Thus, an example manufacturer
may implement reporting functionality in the OTT device
118. For example, the OTT device 118 of the illustrated
example may be implemented according to a software
development kit (SDK) provided to the manufacturer of the
OTT device 118 that includes instructions from the AME
that are to cause the impression reporting by the OTT device
118. In such an example, the manufacturer of the OTT
device 118 includes the instructions (e.g., executable code)
provided as part of the SDK in the OTT device 118 to
implement the impression reporting features of the example
OTT device 118. However, in some examples, the example
OTT device 118 is implemented to interact with a cloud
application programing interface (API) hosted by an HTTP
interface of the census collector 120. Using a cloud API does
not require implementation of instructions provided as part
of an SDK in the OTT device 118. Instead, by using the
cloud APIL, the OTT device 118 is implemented using an
HTTP stack (e.g., libraries and/or other executable code)
that is already present on the OTT device 118. In yet other
examples, the OTT device 118 itself is not configured to
send impression reporting messages. Instead, apps executed
by the OTT device 118 are configured to send impression
reporting messages based on media access. In some such
examples, media publishers (e.g., NBC®, CBS®, etc.) or
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aggregates (e.g., Hulu®, Direct TV®, etc.) could incorpo-
rate functionality of the AME-provided SDK in their apps to
transmit monitoring information or impression reporting
messages to the census collector 120 of the AME when the
media accessed via an app executed by the OTT device 118.

[0045] Inthe illustrated example, data or information (e.g.,
including the IP address 111 of the residential gateway 110),
is transmitted to the census collector 120 using a Hypertext
Transfer Protocol (HTTP) request. While in the illustrated
example the example HTTP message is used to convey the
IP address to the census collector, any other approach to
transmitting data may additionally or alternatively be used
such as, for example, a file transfer protocol (FTP), HTTP
Secure (HTTPS), secure sockets layer (SSL), an HTTP Get
request, Asynchronous JavaScript and extensible markup
language (XML) (AJAX), Simple Mail Transfer Protocol
(SMTP) and/or any other network transport protocol that
runs, for example, via Transmission Control Protocol/Inter-
net Protocol (TCP/IP) User Datagram Protocol/Internet Pro-
tocol (IP/UDP) and/or any other Internet-based communi-
cation protocols. In the illustrated example, the impression
reporting messages are transmitted in near real-time to the
census collector 120. As used herein, near real-time is
defined to be transmission of data (e.g., impression reporting
messages) within a short time duration (e.g., one minute) of
the identification, generation, and/or detection of the data.
However, in some examples, the data may be stored (e.g.,
cached, buffered, etc.) for a period of time before being
transmitted to the census collector 120.

[0046] Thus, the census collector 120 of the illustrated
example identifies the IP address 111 of the residential
gateway 110 associated with the OTT device 118 when the
OTT device 118 provides impression requests. The census
collector 120 of the illustrated example communicates,
provides and/or otherwise sends the IP address 111 infor-
mation to the harmonization system 122. The harmonization
system 122 of the illustrated example is communicatively
coupled to a direct linkage database 126 of the audience
measurement system 100. The example direct linkage data-
base 126 is provided or generated by the AME.

[0047] As described in greater detail below in connection
with FIG. 2A, the direct linkage database 126 of the illus-
trated example is provided (e.g., generated, developed, com-
piled, etc.) during a direct linkage database build phase by
the linkage database system 104. The direct linkage database
126 includes a linkage mapping record 127 having data or
information that is organized and/or retrievable using the IP
address 111. For example, as described in greater detail
below in connection with FIG. 2A, the direct linkage data-
base 126 includes mapping information of the IP address
111, an audience measurement entity (AME) cookie 128, a
database proprietor identifier or database proprietor (DP)
cookie 130 and/or a database proprietor demographic iden-
tifier or household identification (HH ID) 132. In some
examples, the direct linkage database 126 of the illustrated
example includes an audience measurement entity session
identifier (AME session ID) associated with the AME cookie
128. Thus, based on the received IP address 111, the har-
monization system 122 of the illustrated example can
retrieve the AME cookie 128, the DP cookie 130 and/or the
HH ID 132 that is assigned to or mapped with the IP address
111 associated with the OTT device 118. The harmonization
system 122 of the illustrated example retrieves the HH 1D
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132 associated with the IP address 111 and communicates
and/or sends, for example, the HH ID 132 to the demo-
graphic determiner 124.

[0048] The demographic determiner 124 of the impression
monitoring system 102 retrieves information from a demo-
graphic database 134 that associates the HH IDs to house-
hold demographics. For example, the demographic deter-
miner 124 of the illustrated example employs the HH ID 132
to request demographic information from the demographic
database 134 associated with the HH ID (i.e., the household
ID of the database proprietor). For example, the demo-
graphic database 134 may include demographic information
of household members associated with the media presenta-
tion environment 108. The demographic information may
include, for example, the number of household members, the
age, gender, ethnicity and/or any other information of each
household member. Thus, the demographic determiner 124
receives and/or imports demographic information from the
demographic database 134 using the HH ID. Thus, the
demographic determiner 124 of the illustrated example
assigns demographic information from the demographic
database 134 to the OTT impression associated with the
OTT device 118. In some examples, the demographic data-
base 134 may employ the DP cookie 130 to provide the
demographic information. In the illustrated example, the
demographic database 134 may be obtained from a database
proprietor (e.g., the database proprietor 210 of FIGS. 2A and
2B) that collects and maintains household demographic
information for a number of households in a monitored
population (e.g., a country, a state, a metropolitan area, etc.).

[0049] In some examples, a database proprietor may not
have household audience member composition information
(e.g., demographics of household members in association
with the HH ID 132) to associate with the IP address 111. In
such examples, the audience measurement entity generates
or establishes an estimated household composition for each
IP address that does not have a respective database propri-
etor household identification. For example, the audience
measurement entity establishes an estimated household
composition 137 and assigns the estimated household com-
position 137 to the IP address 111 (e.g., corresponding to a
household for which the database proprietor does not have
database proprietor household composition information). As
described in greater detail below, the audience measurement
entity establishes the estimated household composition dur-
ing an OTT impression monitoring event or during a build
phase of the direct linkage database 126.

[0050] As described in greater detail below in connection
with FIGS. 2A and 2B, the estimated household composition
137 of the illustrated example may be determined by using
a range of IP addresses assigned to the same geographic area
based on one or more matching characteristic(s) (e.g., the
same set of first three octets of public IP addresses) and/or
matching address allocation block(s) of IP addresses that are
provided in the direct linkage database 126.

[0051] In some examples, the audience measurement
entity of the illustrated example generates or establishes an
estimated household composition of an unknown household
without a database proprietor household identification dur-
ing an OTT impression monitoring event. In some such
instances, the harmonization system 122 of the illustrated
example retrieves household identifications (HH IDs) from
the direct linkage database 126 associated with correspond-
ing IP addresses that have one or more matching character-
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istic(s) or allocation blocks as the IP address of the unknown
household. In turn, the demographic determiner 124 of the
illustrated example obtains demographic information from
the demographic database 134 using the household identi-
fications retrieved from the direct linkage database 126 that
are mapped to IP addresses having matching characteristic
(s) with the IP address (e.g., the IP address 111) of the
unknown household. As described in greater detail below in
connection with FIG. 2A, IP address matching characteristic
(s) include, for example, similar octets (e.g., first three octets
matching between IP addresses), same address allocation
block(s), etc. Typically, IP addresses having matching char-
acteristic(s) (e.g., same first three octets across IP addresses
or same address allocation block(s)) are typically assigned to
the same geographic region (e.g., a neighborhood, a town, an
apartment block, etc.). Thus, in some examples, the esti-
mated household composition 137 that is determined from
known household identifications associated with the IP
addresses in the direct linkage database 126 that have
matching or similar IP address characteristic(s) as the IP
address of an unknown household is based on audience
members in households for which the database proprietor
has known household identifications and for which IP
addresses are assigned in the same geographic region (e.g.,
a neighborhood, a town, etc.) as the unknown household
without a household identification. In some examples, the
estimated household composition 137 may be an average or
mean composition of audience members across multiple
known households for which the database proprietor has
known household identifications and for which IP addresses
are assigned in the same geographic region as the unknown
household without a household identification. In some
examples, the estimated household composition 137 is ran-
domly selected from a plurality of household compositions
for which IP addresses are assigned in the same geographic
region (e.g., a neighborhood, a town, etc.) as the household
without a household identification.

[0052] In the illustrated example of FIG. 1, the estimated
household composition 137 is stored in a supplemental
household composition database 135 for use with OTT
impression monitoring events performed by the harmoniza-
tion system 122. Specifically, the supplemental household
composition database 135 of the illustrated example
includes an IP address-to-estimated household composition
mapping 139. In examples disclosed herein, the estimated
household composition 137 may be determined in advance
of monitoring impressions such as during the direct linkage
database build phase. In other examples, the estimated
household composition 137 is determined during an OTT
impression monitoring phase.

[0053] For examples, in which the estimated household
composition 137 is not generated in advance during the
direct linkage database build phase, the estimated household
composition 137 is generated dynamically during the OTT
impression monitoring phase and stored for subsequent use
in the supplemental household composition database 135. In
such examples, the harmonization system 122 may use the
supplemental household composition database 135 to deter-
mine if an estimated household composition has already
been established or created for an IP address of an unknown
household for which an impression is being logged by the
impression monitoring system 102. If the harmonization
system 122 determines during an impression collection
event that an estimated household composition 137 has been
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generated for an IP address of an unknown household, the
demographic determiner 124 of the illustrated example
retrieves the estimated household composition 137 from the
supplemental household composition database 135.

[0054] As described in greater detail below in connection
with FIG. 2B, for examples in which the supplemental
household composition database 135 is populated with the
estimated household composition 137 during the direct
linkage database build phase, the supplemental household
composition database 135 may be built in parallel with the
direct linkage database 126. For example, an estimated
household composition 137 may be determined during the
direct linkage database build phase for IP addresses of
geographic regions that have a significant population (e.g.,
over one million residents).

[0055] The demographic determiner 124 of the illustrated
example includes a model analyzer 138 (e.g., a viewer
assignment model (VAM)) to generate the media monitoring
statistics 119 (e.g., a digital content ratings (DCR) report, a
digital advertisement ratings (DAR) report, a digital televi-
sion ratings (DTVR) report, etc.) for media presented by the
OTT device 118. For example, the demographic determiner
124 uses the demographic information (e.g., via the model
analyzer 138) from the demographic database or the supple-
mental household composition database 135 to establish or
determine demographic information of a viewer(s) associ-
ated with the OTT device 118. In some examples, the
demographic determiner 124 of the illustrated example
determines or obtains household information from the
demographic database 134 or determines or obtains house-
hold information from the supplemental household compo-
sition database 135. Thus, in some examples, the demo-
graphic determiner 124 of the illustrated example generates
the media monitoring statistics 119 based on the demo-
graphic information provided by the demographic database
134 (e.g., of a database proprietor) and/or the estimated
demographic information provided by the supplemental
household composition database 135.

[0056] Insome examples, the media presentation environ-
ment 108 may include more than one household member. To
determine which household member is viewing the media
presented by the OTT device 118 and/or to verify and/or
enhance the media monitoring statistics 119 (e.g., enhance
demographic viewership results), the demographic deter-
miner 124 of the illustrated example may use demographic
information of panelists registered with the AME in com-
bination with the demographic information provided by the
demographic database 134.

[0057] For example, the AME establishes a panel of users
who have agreed to provide their demographic information
and to have their media exposure activities monitored. When
a household joins the panel, it provides detailed information
concerning household member composition, identities, and
demographics (e.g., genders, ages, ethnicity, income, home
location, occupations, etc.) to the AME. For example, the
demographic determiner 124 of the illustrated example may
retrieve registered panelist information from a central facil-
ity (e.g., a panelist server) of the AME. In some examples,
the census collector 120, for example, may include demo-
graphic information of panelists registered with the AME
(e.g., associated with the AME cookie 128).

[0058] Typically, the OTT device 118 is not associated or
identified (e.g., registered) to a panelist registered with the
AME. Thus, the demographic determiner 124 may compare
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the demographic information obtained from the demo-
graphic database 134 with AME panel household demo-
graphic information obtained from the central facility of the
AME to identify a similar AME household (e.g., a similar
household composition) as the household demographics
provided by the demographic database 134. For example,
household information (e.g., of its members) provided by
the demographic database 134 may be compared with pan-
elist households identified by the AME to find AME panel
households that are similar to (e.g., match) the demograph-
ics (e.g., number of members, age, gender, etc.) of the
household composition provided by the demographic data-
base 134.

[0059] In this manner, the demographic determiner 124 of
the illustrated example may employ factors associated with
registered household panelists of the AME to predict which
member(s) of the household associated with the household
of the demographic database 134 viewed the media pre-
sented by the OTT device 118 (e.g., when more than one
person is associated with the media presentation environ-
ment 108). For example, using factors such as time of day,
content genre, employing the viewing behavior of the audi-
ence measurement entity household panelists, etc., may be
employed to predict which household member(s) identified
in the database proprietor information viewed the media
presented by the OTT device 118. In some examples, the
demographic determiner 124 may employ a score system to
improve the accuracy of the media monitoring statistics 119.
An example method of employing an activity assignment
model analyzer is provided in U.S. patent application Ser.
No. 14/569,474 (Rao et al.), which is incorporated herein by
reference in its entirety.

[0060] FIG. 2A shows an example linkage database sys-
tem 104 that may be used to implement the audience
measurement system 100 of FIG. 1. FIG. 2A shows the
example linkage database system 104 of FIG. 1 that is
implemented using a synchronization/exchange process
(e.g., a cookie synchronization/exchange process) between
an AME server 204 of an AME 201 and a database propri-
etor 210. The AME server 204 of the illustrated example
includes an example reporting message receiver 203, an
example AME ID determiner 205, an example IP address
identifier 207, an example redirect instructor 209, an
example database proprietor (DP) message reporting
receiver 211, an example filter 206, an example demo-
graphic identifier retriever 213 (e.g., HH ID 132 retriever),
and an example mapper 215.

[0061] As noted above, the linkage database system 104 of
the illustrated example associates or maps the DP cookie 130
and/or the HH ID 132 associated with a database proprietor
210 with the IP address 111 of the residential gateway 110
of the media presentation environment 108 during a linkage
database build phase. For example, the protocols of the
Internet 112 (FIG. 1) make cookies inaccessible outside of
the domain (e.g., Internet domain, domain name, etc.) on
which they were set. Thus, a cookie set, for example, in the
client device 116 by the database proprietor 210 is accessible
to servers in the domain of the database proprietor 210, but
not to servers outside that domain such as servers (e.g., the
census collector 120) in the domain of the AME 201.
However, the AME 201 can employ the example linkage
database system 104 disclosed herein to access information
associated with the DP cookies 130 and/or the HH ID 132
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of the database proprietor 210, which the AME 201 would
otherwise be unable to access.

[0062] Although examples disclosed herein are described
as employing cookies such as the AME cookie 128 and the
DP cookie 130, other types of example identifiers instead of
or in addition to cookies may be used as client device
identifiers. Examples of other types of identifiers include
hardware identifiers (e.g., an international mobile equipment
identity (IMEI), a mobile equipment identifier (MEID), a
media access control (MAC) address, etc.), an app store
identifier (e.g., a Google Android ID, an Apple 1D, an
Amazon ID, etc.), an open source unique device identifier
(OpenUDID), an open device identification number
(ODIN), a login identifier (e.g., a username), an email
address, user agent data (e.g., application type, operating
system, software vendor, software revision, etc.), third-party
service identifiers (e.g., an “Identifier for Advertising”
(IDFA), advertising service identifiers, device usage analyt-
ics service identifiers, demographics collection service iden-
tifiers), web storage data, document object model (DOM)
storage data, local shared objects (also referred to as “Flash
cookies”), etc.

[0063] Referring to FIG. 2A, to associate or map the IP
address 111 with DP cookie 130 and/or the HH ID 132, the
linkage database system 104 of the illustrated example
builds, formulates or compiles the direct linkage database
126 for use by the impression monitoring system 102 when
monitoring impressions of the OTT device 118 (FIG. 1)
during an impression monitoring phase. As noted above, the
linkage database system 104 of the illustrated example
compiles or maps a profile (e.g., the linkage mapping record
127) in the direct linkage database 126 with information
including, for example, the IP address 111 of the residential
gateway 110, the AME cookie 128, the DP cookie 130, the
HH ID 132 and/or the AME session ID.

[0064] To map or associate a cookie (e.g., the DP cookie
130) of a database proprietor 210 to the IP address 111 of the
residential gateway 110, the linkage database system 104 of
the illustrated example initiates a direct linkage mapping
process 400 described in connection with FIG. 2A. Initially,
a browser of the client device 116 accesses a web page
including an example tag 202 (e.g., beacon instructions).
The web page may be a webpage that is not associated with
the AME. For example, the web page may include informa-
tion (e.g., an image or advertisement) included in the web
page downloaded via the client device 116. In the illustrated
example, the browser of the example client device 116 of
FIG. 1 executes the beacon instructions in the tag 202 and
sends a cookie reporting message through the residential
gateway 110 to the example AME 201 based on the beacon
instructions. In the illustrated example, the cookie reporting
message is transmitted from the client device 116 to the
AME server 204 of the AME 201 using a Hypertext Transfer
Protocol (HTTP) request. Because the HTTP protocol is
used, the impression request includes the AME cookie 128
that identifies a user and/or the client device 116 and the IP
address 111 of the residential gateway 110 that is relaying
the HTTP request to the AME server 204. For example, the
reporting message receiver 203 of the AME server 204 of the
illustrated example receives the cookie reporting message
from the client device 116. The AME ID determiner 205 of
the illustrated example identifies an AME cookie ID of the
AME cookie 128 associated with the cookie reporting
message. Additionally, the IP address identifier 207 of the
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illustrated example identifies the IP address (e.g., the public
1P address 111) associated with the cookie reporting message
initiated by the beacon instructions. In some examples, the
AME server 204 is implemented by the census collector 120
of FIG. 1.

[0065] When the reporting message receiver 203 of the
AME server 204 of the AME 201 receives the cookie
reporting message from the client device 116, the mapper
215 of the AME server 204 maps the AME cookie ID of the
AME cookie 128 to the IP address 111 by storing the AME
cookie ID together with the IP address 111 in the linkage
mapping record 127 of the direct linkage database 126. The
redirect instructor 209 of the AME server 204 then sends a
response or instruction (e.g., a redirect instruction) to the
client device 116 in the form of a redirect response or
instruction (e.g., an HTTP 302 redirect) to cause the client
device 116 to send a second cookie reporting message to the
database proprietor 210. In the illustrated example, the
second cookie reporting message includes the DP cookie
130 and the IP address 111.

[0066] When a database proprietor (DP) server 208 of the
database proprietor 210 receives the second cookie reporting
message, the DP server 208 retrieves the DP cookie 130 and
the IP address 111 from the second cookie reporting mes-
sage, and returns a redirect response to the client device 116
to cause the client device 116 to send a third cookie reporting
message to the AME 201. For example, the DP message
reporting receiver 211 receives the third cookie reporting
message from the DP server 208. In the illustrated example,
the DP server 208 adds a DP cookie ID of the DP cookie 130
to the URL query string of the redirect response. In this
manner, the client device 116 can send the DP cookie ID of
the DP cookie 130 to the AME 201 in the third cookie
reporting message. When the AME server 204 of the AME
201 receives the third cookie reporting message from the
client device 116, the AME server 204 collects the DP
cookie ID (e.g., via the DP message reporting receiver 211)
from the third cookie reporting message and maps (e.g., via
the mapper 215) the DP cookie ID by storing the IP address
111, the AME cookie ID, an AME session 1D, and the DP
cookie ID in the linkage mapping record 127.

[0067] To improve accuracy and/or quality of the infor-
mation in the direct linkage database 126 (e.g., the quality of
the 1P address 111-to-HH ID 132 mapping) and/or to reduce
costs and/or limit a number of impression requests (e.g.,
pings) used to build the direct linkage database 126, the
linkage database system 104 of the illustrated example filters
or leverages tagged media that is flagged as database pro-
prietor enabled media (e.g., media enabled for tracking by a
database proprietor such as Experian). Thus, in some
examples, the linkage database system 104 uses only data-
base proprietor tag-enabled media to build the direct linkage
database 126. Such filtering or leveraging of database pro-
prietor flagged media may improve the accuracy and/or
quality of the information in the direct linkage database 126
(e.g., the quality of the IP address 111-to-HH ID 132
mapping).

[0068] To filter or leverage database proprietor flagged
campaigns to improve the quality of mapping of the IP
address 111 with the AME cookie 128 of the AME 201
and/or the DP cookie 130 and/or the HH ID 132, the linkage
database system 104 of the illustrated example may employs
the filter 206. The filter 206 of the illustrated example may
be employed to filter low-quality mapping (IP address-to-
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cookie) using filter criteria or rules (e.g., filter criteria or
rules 1000 shown in FIG. 10). For example, the filter 206 of
the illustrated example may filter AME cookies 128 or
cookies from the AME 201 that may not be flagged for
database proprietor enabled campaigns. Such filtering
reduces risk of associating IP addresses with incorrect
cookies of the AME 201.

[0069] For example, the filter 206 of the linkage database
system 104 may be used to ignore certain identifiers that
may lead to inaccurate mapping between the IP address 111,
the AME cookie 128, the DP cookie 130 and/or the HH ID
132. For example, the filter 206 of the illustrated example
may ignore certain cookies from the AME server 204 and/or
the DP server 208. In some examples, the filter 206 is not
employed and identifiers are used without filtering.

[0070] Insome examples, the linkage database system 104
of the illustrated example may ignore identifiers and/or
impression requests (e.g., DAR pings or cookie reporting
messages) associated with an AME cookie that is not
sufficiently old (e.g., an AME cookie that was set by the
AME 201 within less than a certain time period (e.g., less
than 48 hours)).

[0071] Insome examples, the linkage database system 104
of the illustrated example may ignore mobile identifiers
and/or mobile impression requests (e.g., impressions logged
for media accessed via mobile devices and tracked using for
example mobile digital ad rating (mDAR) technologies,
mobile digital content technologies, etc. to receive mobile
impression reporting messages) associated with mobile web
browsers or mobile apps of mobile devices (e.g., which may
otherwise provide unreliable residential IP addresses
because impression reporting messages are sent by mobile
devices from outside a corresponding household and/or via
a cellular network (instead of via a residential gateway). For
example, the linkage database system 104 of the illustrated
example may ignore or filter mobile impressions associated
with mobile web browsers or mobile apps of mobile devices
that may be used within the media presentation environment
108 to access media via the network and/or the Internet 112
or a cellular network. In some examples, the linkage data-
base system 104 of the illustrated example may ignore
identifiers and/or cookie reporting messages (e.g., mDAR
pings) received from users of mobile web browsers.
[0072] Insome examples, the linkage database system 104
of the illustrated example may ignore identifiers and/or
impression requests (e.g., cookie reporting messages) from
known business locations (e.g., U.S. businesses) and/or
cellular or international IP addresses. Such analysis may be
performed using a NetAcuity service or any other geoloca-
tion service(s) or entity. For example, NetAcuity is an IP
address-to-geolocation  third-party service. In some
examples, the linkage database system 104 of the illustrated
example may ignore identifiers and/or impression requests
(e.g., cookie reporting messages) from suspected autono-
mous devices (e.g., robots, auto-generated web pages, etc.).
[0073] Insome examples, the linkage database system 104
of the illustrated example may ignore identifiers and/or
impression requests (e.g., cookie reporting messages) from
suspected or known non-residential IP addresses (e.g., deter-
mined by a number of unique cookies established by the
audience measurement entity). Non-residential IP addresses
include, for example, IP addresses of known businesses
(e.g., Starbucks®, neighborhoods using IPv4 NATS, stadi-
ums, etc.). In some examples, the linkage database system
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104 of the illustrated example may ignore identifiers and/or
requests (e.g., pings) collected or received during normal
business hours. For example, the linkage database system
104 of the illustrated example may ignore identifiers and/or
requests (e.g., pings) received during normal business hours
of a Designated Market Area (DMA) determined via, for
example, Netacuity. Normal business hours may be
between, for example, 9 a.m. and 5 p.m. of the local time
zone associated with the DMA. A DMA is a geographical
region where a population can receive the same (or similar)
media offerings.

[0074] Insome examples, the linkage database system 104
of the illustrated example may ignore identifiers and/or
impression requests (e.g., cookie reporting messages) hav-
ing AME cookies that have multiple or different IP addresses
and/or pings from secondary IP addresses. In some
examples, the linkage database system 104 of the illustrated
example may ignore identifiers and/or impression requests
(e.g., cookie reporting messages) having AME cookies that
have less than a threshold number of pings (e.g., 100 pings).
In some such examples, the filter 206 may ignore AME
cookies corresponding to less than a threshold number of
pings (e.g., 100 pings) after applying one or more of the
example foregoing filter parameters. In this manner, the
linkage database system 104 of the illustrated example may
ignore IP addresses generated by a dynamic host configu-
ration protocol (DHCP) to eliminate households with fre-
quent IP address turnover or changes. The foregoing filter
criteria are non-exhaustive and other filter criteria may be
employed by the linkage database system 104 to increase the
accuracy of mappings of IP addresses, AME cookies, and
DP cookies. In some examples, the AME server 204 maps
the IP address 111, the AME cookie 128 and the DP cookie
130. In some examples, the AME server 204 of the illus-
trated example may map the IP address 111, the AME cookie
128, the DP cookie 130 and the HH ID 132.

[0075] With reference now to an example DP household
ID mapping process 1100 of FIG. 11, after the DP cookie
130 is obtained (e.g., based on the foregoing filtered criteria
and/or filtered AME cookie 128), the demographic identifier
retriever 213 and/or the AME server 204 uses the DP cookie
130 to identify and import the HH ID 132 associated with
the DP cookie 130 from the DP server 208 (block 1102). In
the illustrated example, the DP server 208 maintains a
database that maps HH IDs to DP cookies for subscribers of
the database proprietor 210 and/or for households monitored
by the database proprietor 210. The DP server 208 uses such
database to provide HH IDs to the AME 201 for DP cookies
that survive the filtering process described above. The AME
server 204 may map DP cookies with respective ones of the
database household identifiers (HH IDs) periodically (e.g.,
on an hourly, daily, weekly, monthly basis or any other
frequency) or aperiodically (e.g., randomly or when a cri-
terion is met). In this manner, the AME 201 leverages this
mapping after the filtering process to associate HH IDs to
corresponding ones of the DP cookie IDs that survive the
filtering process. Once the HH ID 132 is determined to be
associated with the (filtered) DP cookie 130, the HH ID 132
is appended to the (filtered) DP cookie 130 and stored in the
direct linkage database 126 by the mapper 215 and/or the
AME server 204 (block 1104).

[0076] The AME server 204 of the illustrated example of
FIG. 2A may implement corrections for IP address-to-DP
cookie mappings found to be associated with more than one
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HH ID (block 1106). For example, when ISPs assign
dynamic public IP addresses to residential gateways of
households using DHCP, such DHCP process may release
and renew assigned public IP addresses from time to time
which changes the public IP addresses of the households. In
some instances, such releasing and renewing of public IP
addresses results in assigning the same IP address to mul-
tiple households at different times within a particular dura-
tion (e.g., three households may be assigned the same IP
addresses at different times within a 24-hour period). If the
AME server 204 detects that the IP address 111 has more
than one household identification (e.g., HH IDs) associated
with it, then the AME server 204 retains the household
identification (HH ID) with the greatest number of impres-
sion counts for the IP address-to-DP cookie mapping. The
AME server 204 may discard other HH IDs having lower
numbers of impression counts. In some examples, if more
than one HH ID includes the same number of greatest
impression counts, the AME server 204 assigns the HH ID
(e.g., the HH ID 132) with the most recent impression to the
IP address-to-DP cookie mapping.

[0077] Also in the illustrated example of FIG. 11, the
AME server 204 of the illustrated example of FIG. 2A may
implement corrections for HH IDs found to be associated
with more than one IP address (block 1108). If an HH ID has
more than one IP address associated to it, the AME server
204 determines if the IP addresses are from different DMAs
(e.g., determined by Netacuity). For example, the AME
server 204 may map the IP address with the DMA associated
with a geographic location in which the media presentation
environment 108 is located. In this manner, for a particular
HH ID, the AME server 204 of the illustrated example
retains the IP address-to-DP cookie mapping with the high-
est number of impression counts and may discard the other
IP address-to-DP cookie mappings (corresponding to the
same HH ID) having fewer requests. If multiple IP address-
to-DP cookie mappings have the same number of greatest
impression counts, the AME server 204 retains the IP
address-to-DP cookie mapping with the most recent impres-
sion (i.e., in time) for mapping to the HH ID.

[0078] As noted above, in some examples, the database
proprietor 210 may not have a household identification (e.g.,
a HHID) of a household to which the IP address 111 is
assigned by the ISP 114. In some such examples, the AME
201 and/or the demographic determiner 124 estimates the
household composition 137 (e.g., demographics) of the
household 108 when the IP address 111 of the OTT device
118 cannot be mapped to a household identification (e.g., the
HH 1D 132) of the database proprietor 210. As noted above,
the AME 201 and/or the demographic determiner 124 estab-
lish the estimated household composition 137 during an
OTT impression event as shown, for example, in FIGS. 1
and 2A and/or the AME 201 and/or during the build phase
of the direct linkage database 126 as shown, for example, in
FIG. 2B.

[0079] To determine an estimated household composition
(e.g., the estimated household composition 137) of an
unknown household (e.g., the household 108) for which the
AME 201 cannot map an IP address (e.g., the IP address 111)
to a household identification (e.g., the HH ID 132) of the
database proprietor 210, a demographic estimator (e.g., a
demographic estimator of FIG. 2B) of the AME 201 or the
harmonization system 122 of the illustrated example
retrieves known household composition information (e.g.,
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demographics such as, for example, age, gender, household
income, primary spoken language (e.g., Spanish, English,
etc.) of households corresponding to known database pro-
prietor household identifications (e.g., HHIDs) by using the
1P address-to-household identification mapping provided by
the linkage mapping record 127 and the demographic data-
base 134. For example, the AME 201 or the demographic
determiner 124 establishes an estimated household compo-
sition (e.g., demographics) of an unknown houschold (i.e.,
an unknown household for which the database proprietor
210 does not have a database proprietor household identi-
fication) by using one or more household compositions (e.g.,
demographics) associated with known database proprietor
household identifications in the IP address-to-household
identification mapping of the linkage mapping record 127.

[0080] To determine selection of household compositions
associated with known household identifications (HH 1Ds),
the AME 201 leverages known household compositions of
known households that are in a same geographic region
(e.g., a neighborhood, a town, an apartment block, etc.) as
the unknown household. In examples disclosed herein, the
AME 201 identifies such similarly located homes based on
blocks of similar public IP addresses assigned by the ISP 114
to households in a same geographic region. For example, the
AME 201 or the harmonization system 122 of the illustrated
example identifies or compares a characteristic(s) of the IP
address 111 (e.g., of the unknown household for which the
database proprietor 210 does not have a household identi-
fication) to a characteristic(s) of respective ones of the IP
addresses in the IP address-to-household identification map-
ping of the linkage mapping record 127 (e.g., household
identifications associated with or mapped to respective IP
addresses). More specifically, the AME 201 or the harmo-
nization system 122 of the illustrated example identifies the
IP addresses in the IP address-to-household identification
mapping of the linkage mapping record 127 that have
similar (e.g., matching) IP address characteristic(s) to the IP
address 111 corresponding to the unknown household.

[0081] In IPV4 examples, an IP address is composed of
four octets (e.g., four separate numbers), where each octet
can be any value between zero (0) and 255 and the octets are
separated by periods (e.g., XxX.Xxx.xxx.xxx). In IPv6
examples, an [P address is composed of address allocation
blocks. For example, address allocation blocks of an IPv6
address include eight groups of four hexadecimal digits
(e.g., each group represents two octets), where each group is
separated by a colon. An example of an IPV6 address is
2001:0db8:8523:0000:0000:8a2¢:0370:  7334. In IPv6
address examples, matching characteristics of IPV6
addresses may include first three groups, four groups, five
groups, six groups or seven groups that match across
addresses.

[0082] To optimize network administration and utiliza-
tion, IP addresses are often allocated to Internet Service
Providers (e.g., the ISP 114 of FIG. 1) by a regional internet
registry (RIR) (e.g., American Registry for Internet Num-
bers (ARIN), Latin America and Caribbean Network Infor-
mation Centre (LACNIC), Reseaux IP Europeens Network
Coordination Centre (RIPE NCC), African Network Infor-
mation Center (AFRINIC) and Asia-Pacific Network Centre
(APNIC)) in blocks of contiguous IP addresses or ranges. In
some instances, an ISP (e.g., the ISP 114 of FIG. 1) assigns
IP addresses with the same first three octets (e.g., IP
addresses xxx.xxx.xxx.zZzZ in the range xxx.xxx.xxx.0 to
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XXX.XXX.XxX.255; or IPv6 address allocation blocks) to
households (e.g., the media presentation environment 108)
located in the same geographic region (e.g., the same
neighborhood, city, apartment block, etc.). For example, a
first household in a first city may be assigned a first IP
address having the same first three octets as a second IP
address assigned to a second household in the same first city.
Thus, the first three octets of the first IP address and the first
three octets of the second IP address are a characteristic that
can be leveraged by the AME 201 to identify households in
a same geographic region that can be used to estimate the
household composition of an unknown household (e.g., the
media presentation environment 108). For example, a geo-
graphic region may be composed of households having
similar household compositions (e.g., similar demographics
such as age, gender, children, ethnicity, etc.). Thus, in some
examples, the AME 201 leverages IP address assignment
strategies of internet service providers to estimate demo-
graphics of unknown households having IP addresses that do
not have existing database proprietor household identifica-
tions (e.g., HH ID 132). IP address assignment strategies can
be verified or determined using an IP address to geo-location
lookup tool such as, for example, www.geoiptool.com. For
example, entering an IP address in a range 47.198.12.1 to
47.198.12.255 generates a zip code of 33602 and latitude
27.9578 by longitude 82.4622.

[0083] Table 1 of FIG. 2C illustrates example household
composition information obtained or retrieved from the
database proprietor 210 based on known household identi-
fications (e.g., HH IDs) that have been mapped to IP
addresses in the IP address-to-household identification map-
ping of the linkage mapping record 127 of the direct linkage
database 126. For example, the AME 201 or the harmoni-
zation system 122 of the illustrated example employs the
household identifications (HH IDs) associated with respec-
tive ones of the IP addresses shown in the first column of
Table 1 to obtain corresponding household composition
information (e.g., age and gender information) from the
database proprietor 210 shown in the subsequent columns
(e.g., columns 2-15).

[0084] Still referring to Table 1 of FIG. 2C, to select
household composition information for determining the esti-
mated household composition 137, the AME 201 or the
harmonization system 122 of the illustrated example com-
pares or analyzes the IP address 111 of an unknown house-
hold (e.g., the media presentation environment 108) to one
or more characteristic(s) of the IP addresses shown in Table
1 that have been mapped to database proprietor household
identifications in the IP address-to-household identification
mapping of the linkage mapping record 127. For example,
the AME 201 or the harmonization system 122 may compare
the first three octets of the IP address 111 to the first three
octets of other IP addresses shown in Table 1. For example,
the AME 201 or the demographic determiner 124 retrieves
household composition information (e.g., demographics)
from the demographic database 134 and/or the DP server
208 for IP addresses in table 1 that have the same IP address
characteristic(s) (e.g., the first three octets) as the charac-
teristic(s) (e.g., the first three octets) of the IP address 111.
[0085] For example, if the IP address 111 of the illustrated
example is 47.198.12.75, the AME 201 or the harmonization
system 122 employs the first three octets (i.e., 47.198.12) of
the IP address 111 to determine the estimated household
composition 137 of the media presentation environment
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108. More specifically, the AME 201 of the illustrated
example identifies the IP addresses (e.g., in the IP address-
to-household identification mapping of the linkage mapping
record 127) that have the same (e.g.., identical) first three
octets (i.e., 47.198.12). In the illustrated example, table 1
includes six (6) IP addresses having the same first three
octets, which are identified in a box having a dashed line in
table 1.

[0086] In some examples, to determine the estimated
household composition 137, the AME 201 or the demo-
graphic determiner 124 of the illustrated example deter-
mines (e.g., computes) a mean composition of a household
based on the household composition information of known
household identified as described above. For example, the
AME 201 or the demographic determiner 124 of the illus-
trated example estimates the household composition of the
media presentation device 108 by computing an average or
mean composition of the demographics (e.g., number of
persons, ages and genders) corresponding to the known
households as described below in connection with Equation
1 below. For example, the AME 201 or the demographic
determiner 124 of the illustrated example employs house-
hold composition information associated with the IP
addresses having the first three octets of 47.198.12. In some
examples, the AME 201 or the demographic determiner 124
employs rounding technique(s) if the average or mean of a
particular demographic is not a whole number. For example,
if the mean value is number that includes a decimal that is
equal to or greater than 0.5, the AME 201 or the demo-
graphic determiner 124 of the illustrated example converts
the mean value to the nearest higher whole number. If the
mean value is a number that includes a decimal that is less
than 0.5, the AME 201 or the demographic determiner 124
of the illustrated example converts the mean value to the
nearest lower whole number.

[0087] Based on the household composition information
associated with the selected IP addresses in Table 1 of FIG.
2C, an estimated household composition of the illustrated
example for IP addresses having unknown database propri-
etor household identifications and are within an IP address
range of 47.198.12.0-47.198.12.255 includes:

[0088] 1 male age of 43, 1 female age of 30; 1 boy age
of 14; and no girls.

[0089] For example, the estimated demographic informa-
tion (e.g., age, gender, adult/child classification, etc.) can be
determined by using an averaging equation such as, for
example, equation 1 below.

TEX; Equation 1

n

mean =

[0090] Where X, represents ages, number of persons or
genders; and n is a total number samples (e.g., households)
used to determine the summation of the values represented
by X, to X,,.

[0091] For example, using Equation 1 above, the ages,
number of persons and gender demographics of the illus-
trated example can be estimated as follows:
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[0092] Gender:

1+1+2+4+1 males
Mean Adult Male; ——M88M8 ™ =
6 households

8 males/6 households = 1.25 Males,
which is rounded down to 1 Male per unknown household.

M Adult F 1_1+1+1+1+1females
can Adult Female: 6 households B

5 females/6 households = 0.8 Females,
which is rounded up to 1 Female per unknown household.

M Child Male; 1rdrl
ean LAt 88§ households —

6 boys/6 households = 1.0 Boy per unknown household

1+1

Mean Child Female; m

=2 girls/6 households = 0.3 Gitls,

which is rounded down to 0 girls per unknown household.
[0093] Age:

45428 +544+20+20+21+22+35
S =

43 years old per unknown household

Male Mean Age =

Female Mean Age =

43 4+28+21+24+35

3 =30 years hold per unknown household

Boy Mean Age =

15+10+13+15+17

5 =14 years old per unknown household.

[0094] Thus, the estimated household composition for IP
addresses within the IP address range of 47.198.12.0 to
47.198.12.255 that do not have a database proprietor house-
hold identification is: 1 male age 43, 1 female age 30, and
1 boy age 14. In other words, unknown households with an
I[P address range corresponding to a same geographic area as
known households are assigned the same estimated house-
hold composition (e.g., demographics) determined for the
specific IP address range having the same identified char-
acteristic(s) (e.g., the same first three octets). The AME 201
or the harmonization system 122 stores the estimated house-
hold composition in the supplemental household composi-
tion database 135 for use by the impression monitoring
system 102 of FIG. 1 when monitoring OTT impressions.

[0095] Alternatively, instead of using an average or mean
computation, the AME 201 or the demographic determiner
124 of the illustrated example assigns (e.g., randomly
assigns) a household composition of a known database
proprietor household identification from an [P address range
of a geographic area to an unknown household that is within
the same [P address range of the geographic area.

[0096] For example, referring to Table 1, if the [P address
111 of the household 108 of the example of FIG. 2A is
47.198.18.1, a household composition associated with a
known household identification in the IP address range of
47.198.18 (e.g., the same first three octets) may be assigned
or selected as the estimated household composition 137
(e.g.. a representative household composition) of the
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unknown household. In the illustrated example shown in
Table 1, the household composition associated with the IP
address 47.198.18.194 is selected (e.g., randomly) as the
estimated household composition 137 of the unknown
household. Thus, the estimated household composition 137
of the unknown household is: 1 male age 45; 1 female age
47; 1 boy age 15; and 1 girl age 17. In instances where the
IP address range of the geographic area includes a large
number of known household compositions or known data-
base proprietor household identifications, assigning a ran-
dom household composition to the household 108 may
provide more accurate results than, for example, averaging
the household composition of the known household identi-
fications of the IP addresses within that range of the geo-
graphic area. In some such instances, randomly selecting
from a larger number of known household compositions
(e.g., the IP addresses in range 47.198.18) compared to a
smaller group of known household compositions (e.g., IP
addresses in the range 47.198.12) may increase the prob-
ability that the randomly selected household composition
accurately reflects the household composition of the
unknown household.

[0097] Referring to FIG. 2A, the linkage database system
104 of the illustrated example updates the direct linkage
database 126 and/or the supplemental household composi-
tion database 125 periodically or aperiodically. For example,
the linkage database system 104 may update the direct
linkage database 126 each time the client device 116
accesses a web page that includes the tag 202. In some
examples, the linkage database system 104 of the illustrated
example updates the information (e.g., the linkage mapping
record 127) of the direct linkage database 126 daily, weekly,
monthly, etc.

[0098] FIG. 2B shows another example linkage database
system 250 that may be used to implement the audience
measurement system 100 of FIG. 1. Those components of
the example linkage database system 250 of FIG. 2B that are
substantially similar or identical to the components of the
example linkage database system 104 described above and
that have functions substantially similar or identical to the
functions of those components will not be described in detail
again below. Instead, the interested reader is referred to the
above corresponding description. To facilitate this process,
similar reference numbers will be used for like structures.
For example, the linkage database system 250 of the illus-
trated example includes the AME 201, the direct linkage
database 126, the IP address-to-HH ID mapping of the
linkage mapping record 127, the AME server 204, the
database proprietor 210, the DP server 208 and the AME
server 204 including the reporting message receiver 203, the
AME ID determiner 205, the IP address identifier 207, the
redirect instructor 209, the DP message reporting receiver
211, the filter 206, the demographic identifier retriever 213,
and the mapper 215. The linkage database system 250 of the
illustrated example includes the supplemental household
composition database 135, the IP address-to-estimated
household composition mapping 139 and the AME server
204 of the illustrated example includes an example demo-
graphic estimator 217. The demographic estimator 217 may
estimate demographics of a household when the database
proprietor 210 does not include a household/demographic
identifier (e.g., an HH ID 132) associated with an IP address
mapped to a database proprietor identifier (e.g., a DP cookie
130). Unlike the linkage database system 104 of FIGS. 1 and
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2A, the linkage database system 250 of the illustrated
example establishes the supplemental household composi-
tion database 135 during the direct linkage database build
phase instead of during an OTT impression monitoring
event as shown in FIGS. 1 and 2A.

[0099] While an example manner of implementing the
linkage database system 104 of FIG. 1 is illustrated in FIGS.
2A and 2B, one or more of the elements, processes and/or
devices illustrated in FIGS. 2A and 2B may be combined,
divided, re-arranged, omitted, eliminated and/or imple-
mented in any other way. Further, the example reporting
message receiver 203, the example AME ID determiner 205,
the example IP address identifier 207, the example redirect
instructor 209, the example DP message reporting receiver
211, the example filter 206, the example demographic iden-
tifier retriever 213, the example mapper 215, the example
demographic estimator 217 and/or, more generally, the
example linkage database systems 104 and 250 of FIGS. 2A
and 2B may be implemented by hardware, software, firm-
ware and/or any combination of hardware, software and/or
firmware. Thus, for example, any of the example reporting
message receiver 203, the example AME ID determiner 205,
the example IP address identifier 207, the example redirect
instructor 209, the example DP message reporting receiver
211, the example filter 206, the example demographic iden-
tifier retriever 213, the example mapper 215, the example
demographic estimator 217 and/or, more generally, the
example linkage database systems 104 and 250 of FIGS. 2A
and 2B could be implemented by one or more analog or
digital circuit(s), logic circuits, programmable processor(s),
application specific integrated circuit(s) (ASIC(s)), pro-
grammable logic device(s) (PLD(s)) and/or field program-
mable logic device(s) (FPLD(s)). When reading any of the
apparatus or system claims of this patent to cover a purely
software and/or firmware implementation, at least one of the
example reporting message receiver 203, the example AME
1D determiner 205, the example IP address identifier 207, the
example redirect instructor 209, the example DP message
reporting receiver 211, the example filter 206, the example
demographic identifier retriever 213, the example mapper
215, the example demographic estimator 217 is/are hereby
expressly defined to include a non-transitory computer read-
able storage device or storage disk such as a memory, a
digital versatile disk (DVD), a compact disk (CD), a Blu-ray
disk, etc. including the software and/or firmware. Further
still, the example the example linkage database system 104
of FIG. 1 may include one or more elements, processes
and/or devices in addition to, or instead of, those illustrated
in FIGS. 2A and 2B, and/or may include more than one of
any or all of the illustrated elements, processes and devices.

[0100] In examples disclosed herein, means for monitor-
ing impression requests of an OTT device may be imple-
mented by the example processor 2012 of FIG. 20. In
examples disclosed herein, means for generating Internet
protocol (IP) address-to-cookie mappings may be imple-
mented by the example reporting message receiver 203, the
AME ID determiner 205, the IP address identifier 207, the
redirect instruction 209 and/or the DP message reporting
receiver 211. In examples disclosed herein, means for asso-
ciating household identifiers of households with ones of the
IP address-to-cookie mappings may be implemented by the
census collector 120, the harmonization system 122, the
demographic identifier retriever 213 and/or the mapper 215.
In examples disclosed herein, means for associating ones of
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the household identifiers to logged media impressions based
on IP addresses associated with the media impressions and
based on the household identifiers associated with the ones
of the IP address-to-cookie mappings may be implemented
by demographic retriever 124 and/or the mapper 215. In
some examples, the mapper 215 provides means for asso-
ciating the IP addresses corresponding to the households
with cookies corresponding to media accesses from the
households. In examples disclosed herein, the reporting
message receiver 203 provides means for receiving cookies
at the audience measurement entity from client devices (e.g.,
the client device 116) in the households (e.g., the media
presentation environment 108). In some examples, the filter
206 provides means for filtering out some of the IP address-
to-cookie mappings based on characteristics of the IP
address-to-cookie mappings. In examples disclosed herein,
means for associating demographic information with the
logged media impressions based on the household identifiers
may be implemented by the demographic retriever 124
and/or the demographic identifier retriever 213. In some
examples, means for accessing the demographic information
from a database based on the household identifiers that is
stored in the database in association with the household
identifiers may be implemented by the demographic
retriever 124 and/or the demographic identifier retriever
213. In examples disclosed herein, means for identifying a
characteristic of a first IP address assigned to a first house-
hold without a database proprietor household identification
and means for identifying second IP addresses of the IP
address-to-cookie mappings (e.g., where the second IP
addresses identified based on having the same characteristic
of the first IP address) may be implemented by the harmo-
nization system 122 and/or the demographic identifier
retriever 213. In some examples, the demographic retriever
124 and/or the demographic identifier retriever 213 provide
means for retrieving known household composition infor-
mation corresponding to second households associated with
the second IP addresses. In some examples, the demographic
retriever 124 and/or the demographic estimator 217 provides
means for estimating a household composition of the first
household associated with the first IP address based on the
known household composition information associated with
the second IP addresses. In examples disclosed herein,
means for computing a mean of the known household
composition information associated with the second IP
addresses and means for randomly selecting from the known
household composition information a known household
composition associated with one of the second IP addresses
are to be implemented by the demographic retriever 124
and/or the demographic estimator 217. In some examples,
means for assigning the estimated household composition to
each IP address that is within a same [P address range as the
second IP addresses may be implemented by the mapper
215.

[0101] In some examples, means for building the direct
linkage database 127 and/or the supplemental database 139
may be implemented by the example processor 2020 of FI1G.
20. In examples disclosed herein, means for accessing a first
reporting message from a client device coupled to a resi-
dential gateway having an internet protocol (IP) address may
be implemented by the reporting message retriever 203. In
examples disclosed herein, means for assigning an audience
measurement entity (AME) identifier to the IP address
provided by the received first reporting message may be
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implemented by the AME ID determiner 205 and/or the
redirect instructor 209. In examples disclosed herein, means
for sending a redirect instruction to the client device to cause
the client device to send a second reporting message to a
database proprietor (e.g., where the redirect instruction to
include the AME identifier and the IP address) may be
implemented by the redirect instructor 209. In examples
disclosed herein, means for receiving a third reporting
message from the database proprietor that includes a data-
base proprietor (DP) identifier may be implemented by the
DP message reporting receiver 211. In examples disclosed
herein, means for mapping the AME identifier, the IP
address and the DP identifier in the linkage mapping record
127 may be implemented by the mapper 215. In examples
disclosed herein, means for requesting a household/demo-
graphic identifier from the database proprietor that is asso-
ciated with the DP identifier may be implemented by the
demographic retriever 124 and/or the demographic identifier
retriever 213. In examples disclosed herein, means for
storing the mapped AME identifier, the IP address, the DP
identifier, and the household/demographic identifier in the
linkage database 127 may be implemented by the mapper
direct linkage database 126 and/or the non-volatile memory
2014 of FIG. 20. In examples disclosed herein, means for
estimating a household composition in response to deter-
mining that the database proprietor does not have a house-
hold/demographic identifier corresponding to the DP iden-
tifier may be implemented by the demographic estimator
217. In examples disclosed herein, means for comparing the
IP address of the client device with one or more IP addresses
of the linkage mapping record, means for identifying one or
more [P addresses of the linkage mapping record having one
or more similar characteristics to the IP address, and means
for obtaining one or more database proprietor household/
demographic identifiers associated with the one or more
identified IP addresses having the one or more similar
characteristics may be implemented by the demographic
identifier retriever 213. In examples disclosed herein, means
for mapping the IP address with the one or more database
proprietor household/demographic identifiers associated
with the one or more IP addresses having the one or more
similar characteristics may be implemented by the mapper
215.

[0102] In examples disclosed herein, means for monitor-
ing an impression request from an OTT device may be
implemented by the example processor 2020 of FIG. 20. In
some examples, means for receiving an impression request
from an over-the-top (OTT) device and/or means for iden-
tifying an internet protocol (IP) address associated with the
impression request provided by the OTT device may be
implemented by the census collector 120. In examples
disclosed herein, means for accessing a database proprietor
household/demographic identifier from a linkage mapping
record that is associated with the identified IP address may
be implemented by the harmonization system 122. In
examples disclosed herein, means for requesting demo-
graphic information from a database proprietor based on the
retrieved household/demographic identifier and/or means
for associating the requested demographic information
based on the household/demographic identifier to a viewer
associated with the OTT device may be implemented by the
demographic retriever 124. In examples disclosed herein,
means for determining if the IP address associated with the
impression request matches one or more IP addresses
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mapped in the linkage mapping record may be implemented
by the harmonization system 122. In examples disclosed
herein, means for estimating a household demographic in
response to determining that the IP address associated with
the impression request does not match the one or more IP
addresses in the linkage mapping record may be imple-
mented by the demographic retriever 124. In examples
disclosed herein, means for identifying similar characteris-
tics between the IP address associated with the impression
request and the IP addresses in the linkage mapping record
in response to the estimating of the household demographic
may be implemented by the harmonization system 122. In
examples disclosed herein, means for obtaining respective
ones of database proprietor household/demographic identi-
fiers associated with respective ones of the IP addresses
identified with the similar characteristics as the IP address
associated with the impression request and/or means for
requesting demographic information from the database pro-
prietor based on the database proprietor household/demo-
graphic identifiers may be implemented by the demographic
retriever 124.

[0103] Flowcharts representative of example machine
readable instructions for implementing the impression moni-
toring system 102 and/or the linkage database system 104
and/or 250 of FIGS. 2A and 2B are shown in FIGS. 3-19. In
these examples, the machine readable instructions imple-
ment one or more programs for execution by a processor
such as the processor 2012 shown in the example processor
platform 2000 discussed below in connection with FIG. 20.
The program(s) may be embodied in software stored on a
non-transitory computer readable storage medium such as a
CD-ROM, a floppy disk, a hard drive, a digital versatile disk
(DVD), a Blu-ray disk, or a memory associated with the
processor 2012, but the entirety of the program(s) and/or
parts thereof could alternatively be executed by a device
other than the processor 2012 and/or embodied in firmware
or dedicated hardware. Further, although the example pro-
gram(s) is/are described with reference to the flowcharts
illustrated in FIGS. 3-7, many other methods of implement-
ing the example linkage database system 104 and/or 250
may alternatively be used. For example, the order of execu-
tion of the blocks may be changed, and/or some of the blocks
described may be changed, eliminated, or combined. Addi-
tionally or alternatively, any or all of the blocks may be
implemented by one or more hardware circuits (e.g., discrete
and/or integrated analog and/or digital circuitry, a Field
Programmable Gate Array (FPGA), an Application Specific
Integrated circuit (ASIC), a comparator, an operational-
amplifier (op-amp), a logic circuit, etc.) structured to per-
form the corresponding operation without executing soft-
ware or firmware.

[0104] As mentioned above, the example processes of
FIGS. 3-19 may be implemented using coded instructions
(e.g., computer and/or machine readable instructions) stored
on a non-transitory computer and/or machine readable
medium such as a hard disk drive, a flash memory, a
read-only memory, a compact disk, a digital versatile disk,
a cache, a random-access memory and/or any other storage
device or storage disk in which information is stored for any
duration (e.g., for extended time periods, permanently, for
brief instances, for temporarily buffering, and/or for caching
of the information). As used herein, the term non-transitory
computer readable medium is expressly defined to include
any type of computer readable storage device and/or storage
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disk and to exclude propagating signals and to exclude
transmission media. “Including” and “comprising” (and all
forms and tenses thereof) are used herein to be open ended
terms. Thus, whenever a claim lists anything following any
form of “include” or “comprise” (e.g., comprises, includes,
comprising, including, etc.), it is to be understood that
additional elements, terms, etc. may be present without
falling outside the scope of the corresponding claim. As used
herein, when the phrase “at least” is used as the transition
term in a preamble of a claim, it is open-ended in the same
manner as the term “comprising” and “including” are open
ended.

[0105] FIG. 3 is a flowchart representative of machine
readable instructions for implementing the audience mea-
surement system 100 of FIGS. 1, 2A and 2B. The program
of FIG. 3 begins at block 302 when the linkage database
system 104 or 250 generates internet protocol address-to-
cookie mappings. For example, the linkage database system
104, 250 of the illustrated example creates or generates the
linkage mapping record 127 (e.g., that includes IP address-
to-AME cookie ID-to-DP cookie ID mapping) and/or the
supplemental IP address-to-estimated household composi-
tion mapping 139 (e.g., that includes estimated demographic
associated with an IP address).

[0106] The example linkage database system 104, 250
and/or the example AME server 204 then associates house-
hold identifiers of ones of the households with ones of the IP
address-to-cookie mappings (block 304). For example, the
AME ID determiner 205 determines an AME identifier (e.g.,
the AME cookie ID 128), the DP message reporting receiver
211 determines the database proprietor (DP) identifier (e.g.,
the DP cookie ID 130), and the IP address identifier 207
identifies the IP address 111 associated with the AME
identifier. The mapper 215 associates the AME identifier, the
DP identifier and the IP address 111 to form an IP address-
to-cookie mapping. After the DP identifier is obtained, the
AME server 204 via, for example, the demographic identi-
fier retriever 213 and/or the demographic determiner 124
obtains household/demographic identifiers (e.g., the HH IDs
132) from the DP server 208 using the DP identifier provided
in the linkage mapping record 127 and/or the supplemental
IP address-to-estimated household composition mapping
139 that are associated with the IP address 111. In this
manner, the mapper 215 can associate household identifiers
with the IP address-to-cookie mappings at block 304.

[0107] The example impression monitoring system 102
associates ones of the household identifiers to media impres-
sions (block 306). In the illustrated example, the impression
monitoring system 102 associates the household/demo-
graphic identifiers (e.g., HH IDs) to media impressions
logged for media accessed via over-the-top devices based on
IP addresses associated with the media impressions and
based on the associating of the household/demographic
identifiers with the ones of the IP address-to-cookie map-
pings performed at block 304. For example, the census
collector 120 identifies the IP address 111 of an impression
associated with the OTT device 118, the harmonization
system 122 retrieves a household/demographic identifier
(e.g., a HH ID 132) from the IP address-to-cookie mappings
of the linkage mapping record 127 and/or one or more
household/demographic identifiers from the supplemental IP
address-to-estimated household composition mapping 139
that is assigned to the IP address 111, and the demographic
determiner 124 may request demographic information from
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the demographic database 134 using the demographic iden-
tifiers (e.g., the HH ID 132) associated with the IP address
111. In some examples, the harmonization system 122
retrieves an estimated demographic household composition
137 from the supplemental IP address-to-estimated house-
hold composition mapping 139 that is assigned to the IP
address 111.

[0108] FIG. 4 is a flowchart representative of machine
readable instructions for building the direct linkage database
126 and/or the supplemental household composition data-
base 135 of FIGS. 1, 2A and 2B. The process begins at block
402 when the example reporting message receiver 203 of the
AME server 204 receives a first reporting message from the
client device 116 that is associated with the IP address 111.
For example, the client device 116 may access a website
having beacon instructions that cause the client device 116
to send a reporting message (e.g., a cookie reporting mes-
sage) through the residential gateway 110 to the example
AME server 204. In this manner, the reporting message
receiver 203 may receive the AME cookie 128 in the
reporting message from the client device 116.

[0109] The example AME ID determiner 205 assigns an
audience measurement entity mapping identifier (e.g., an
AME cookie 1ID) to the IP address 111 (block 404). For
example, the IP address identifier 207 identifies the IP
address 111 associated with the first reporting message and
the AME ID determiner 205 assigns an AME cookie ID to
the IP address 111 based on the AME cookie 128 received
by the reporting message receiver 203. The example redirect
instructor 209 locates the AME ID and the IP address 111 in
a redirect message or instruction (block 406). The example
redirect instructor 209 sends the redirect message to the
client device 116 to cause the client device 116 to send a
second reporting message to the database proprietor 210
(block 408). The example DP message reporting receiver
211 receives a third reporting message from the database
proprietor 210 in response to the redirect message that
includes a database proprietor identifier, the AME ID and the
IP address 111 (block 410). For example, the database
proprietor identifier may be the DP cookie 130 provided by
the database proprietor 210.

[0110] The example demographic identifier retriever 213
retrieves a demographic identifier from the database propri-
etor 210 using the database proprietor identifier (block 412).
For example, the demographic identifier retriever 213 may
retrieve the household/demographic identifier (e.g., the HH
1D 132) associated with the DP cookie 130 from the data-
base proprietor 210. In some examples, the mapper 215
maps the AME cookie 128, the IP address 111, the DP cookie
130 and the HH ID 132 in the linkage mapping record 127.

[0111] In some examples, the demographic identifier
retriever 213 and/or the AME server 204 determines if the
database proprietor 210 includes a household/demographic
identifier associated with the DP identifier (block 414). For
example, the demographic identifier retriever 213 deter-
mines if the database proprietor 210 includes an HH 1D 132
associated with the DP cookie 130. If the demographic
identifier retriever 213 determines at block 414 that the
database proprietor 210 includes a household/demographic
identifier associated with the database proprietor identifier,
the example mapper 215 maps the database proprietor
identifier, the household/demographic identifier, the AME
ID and the IP address 111 (block 416). For example, the
mapper 215 maps the AME cookie 128, the IP address 111,
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the DP cookie 130 and the HH ID 132 in the linkage
mapping record 127. The example AME server 204 stores
the mapped database proprietor identifier in association with
the household/demographic identifier, the AME ID and the
IP address in the direct linkage database 126 for use by the
impression monitoring system 102 (block 418).

[0112] Referring again to block 414, if the demographic
identifier retriever 213 determines that the database propri-
etor 210 does not include a household/demographic identi-
fier associated with the database proprictor identifier, the
example demographic estimator 217 estimates a household
composition (block 420). For example, the demographic
estimator 217 may estimate or determine a household com-
position by using one or more household compositions (e.g.,
demographics) associated with known database proprietor
household identifications (HH IDs) in the linkage mapping
record 127. An example process that may be used to
implement block 420 is described below in connection with
FIG. 5. The example AME server 204 stores the mapped IP
address in association with estimated household/demo-
graphic identifiers in the supplemental linkage database 135
(block 422) for use by the impression monitoring system
102.

[0113] FIG. 5 is an example process 500 that may imple-
ment the example estimate household composition block
420 of FIG. 4. The example demographic estimator 217
compares (e.g., via a comparator) one or more IP addresses
of the linkage mapping record 127 to the IP address 111 of
the client device (block 502). The example demographic
estimator 217 identifies one or more IP addresses of the
linkage mapping record 127 having similar characteristics to
the IP address 111 (block 504). For example, the demo-
graphic estimator 217 may compare one or more sets of
octets (e.g., the first three octets) or allocation blocks of the
IP address 111 to one or more sets of octets (e.g., the first
three octets) or allocation blocks of the IP addresses in the
linkage mapping record 127. The example demographic
identifier retriever 213 obtains, requests or retrieves one or
more database proprietor household/demographic identifiers
(e.g., HH IDs 132) associated with the identified IP
addresses having one or more similar characteristics (block
506). For example, the demographic identifier retriever 213
obtains one or more DP identifiers (e.g., DP cookies 130)
from the linkage mapping record 127 associated with the
identified one or more IP addresses having similar charac-
teristics as the IP address 111 of the client device 116, and
the demographic estimator 217 requests the household/
demographic identifiers (e.g., HH IDs 132) from the data-
base proprietor 210 based on the DP identifiers (e.g., the DP
cookies 130). The example mapper 215 maps the IP address
111 of the client device 116 with the one or more database
proprietor household/demographic identifiers associated
with the identified IP addresses having the similar charac-
teristics to provide estimated household/demographic iden-
tifiers (block 508). In this manner, the demographic estima-
tor 217 provides estimated household/demographic
identifiers based on the associated database proprietor iden-
tifiers (e.g., the DP cookie IDs 130). In some examples, the
demographic estimator 217 does not obtain the household/
demographic identifiers (e.g., the HH IDs 132) from the
database proprietor 210. Instead, the mapper 215 maps the
IP address 111 of the client device 116 with the one or more
DP identifiers (e.g., the DP cookies 130) associated with the
identified IP addresses having the similar characteristics. In
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some such examples, the impression monitoring system 102
may obtain one or more household/demographic identifiers
using the database proprietor identifiers from the database
proprietor 210 during an impression monitoring event.
[0114] FIG. 6 illustrates an example process 600 that may
be employed by the impression monitoring system 102 of
FIG. 1 to associate demographics with an impression request
from an OTT device. Referring to FIG. 6, the example
census collector 120 receives an impression request from the
OTT device 118 of the household 108 (block 602). The
example census collector 120 identifies the IP address 111
associated with the OTT device 118 providing the impres-
sion request (block 604). The example harmonization sys-
tem 122 compares the IP address 111 to IP addresses stored
in the linkage mapping record 127 (block 606). The example
harmonization system 122 determines if the IP address 111
matches an IP address stored in the linkage mapping record
127 (block 608).

[0115] If the example harmonization system 122 deter-
mines at block 608 that the IP address 111 matches an IP
address stored in the linkage mapping record 127, the
harmonization system 122 retrieves a database proprietor
household/demographic identifier associated with the IP
address 111 in the linkage mapping record 127 (block 610).
In some examples, the database proprietor household/demo-
graphic identifier includes at least one of the DP cookie 130
or the HH ID 132. The example demographic determiner
124 retrieves the demographic information from the data-
base proprietor 210 using the database proprietor household/
demographic identifier (block 612). For example, the demo-
graphic determiner 124 may obtain, request or retrieve the
demographic information from the demographic database
134 of the database proprietor 210. The example demo-
graphic determiner 124 assigns the demographic informa-
tion from the database proprietor 210 to the OTT impression
associated with the OTT device 118 that was received by the
census collector 120 (block 614).

[0116] If the example harmonization system 122 deter-
mines at block 608 that the IP address 111 does not match
an [P address stored in the linkage mapping record 127, the
example harmonization system 122 determines if the IP
address is in the supplemental household composition data-
base 135 (block 616). For example, the supplemental house-
hold composition database 135 may be provided by the
linkage database system 104 and/or 250 of FIGS. 1, 2A and
2B. If the example harmonization system 122 determines
that the IP address 111 is in the supplemental household
composition database 135 at block 616, the example har-
monization system 122 retrieves the estimated demographic
composition from the supplemental household composition
database 135 (block 618). The example demographic deter-
miner 124 assigns the estimated demographic composition
from the supplemental household composition database 135
to the OTT impression associated with the OTT device 118
(block 620).

[0117] If the example harmonization system 122 deter-
mines at block 616 that the IP address 111 is not in the
supplemental household composition database 135, the
example demographic determiner 124 and/or more generally
the AME 201 generates estimated demographic information
(block 622). An example process that may be used to
implement block 622 is described below in connection with
FIG. 7. The example demographic determiner 124 assigns
the established estimated demographic information to the
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OTT impression associated with the OTT device 118 (block
624). The example process of FIG. 6 ends.

[0118] FIG. 7 illustrates an example process 700 that may
be used to generate estimated demographic information to
implement block 622 of FIG. 6. The example harmonization
system 122 compares the IP address 111 of the OTT device
118 to IP addresses of the linkage mapping record 127
(block 702). The example harmonization system 122 iden-
tifies one or more IP addresses of the linkage mapping
record 127 having similar characteristics to the IP address
111 (block 704). For example, the harmonization system 122
may compare one or more sets of octets (e.g., the first three
octets) or allocation blocks of the IP address 111 to one or
more sets of octets (e.g., the first three octets) or allocation
blocks of the IP addresses in the linkage mapping record
127. The example harmonization system 122 may obtain one
or more database proprietor household/demographic identi-
fiers (e.g., DP cookies 130 and/or the HH IDs 132) associ-
ated with the identified IP addresses having one or more
similar characteristics (block 706). For example, the harmo-
nization system 122 may obtain one or more DP identifiers
(e.g., DP cookies 130) from the linkage mapping record 127
associated with the identified one or more IP addresses
having similar characteristics as the IP address 111 of the
OTT device 118. The example demographic determiner 124
requests or retrieves the demographic information from the
demographic database 134 of the database proprietor 210
using the household/demographic identifiers (e.g., the DP
cookies 130 and/or the HH IDs 132) (block 708). The
example demographic determiner 124 determines, generates
or establishes estimated demographic information based on
the retrieved demographic information associated with the
one or more database proprietor household/demographic
identifiers (block 710). In some examples, the demographic
determiner 124 may establish estimated demographic infor-
mation by determining a mean composition of a household
associated with the IP address 111 based on a plurality of
household/demographic identifiers mapped to IP addresses
of the linkage mapping record 127 having similar IP address
characteristics. In some examples, the demographic deter-
miner 124 may establish estimated demographic informa-
tion by randomly selecting a database proprietor household/
demographic identifier from an IP address having similar
characteristics to the IP address 111 of the OTT device 118.

[0119] FIGS. 8-19 illustrate examples of an audience
measurement system (e.g., the audience measurement sys-
tem 100 of FIG. 1). More specifically, the example imple-
mentation is presented with the The Nielsen Company, L1.C
as the audience measurement entity (e.g., the AME) and
Experian as the database proprietor (e.g., the database pro-
prietor 210). The examples of FIGS. 8-13 are based on IP
addresses assigned to households having known database
proprietor household identifications (e.g., known household
composition). The examples of FIGS. 14-19 are based on IP
addresses assigned to households that do not have database
proprietor household identifications (e.g., unknown house-
hold composition).

[0120] FIG. 8 illustrates an example OTT demographic
assignment process 800. The process 800 of FIG. 8 is an
overview and each sub-process 1-4 referenced in FIG. 8 is
illustrated in greater detail in FIGS. 9A, 9B, 10, 11, 12A,
12B and 13. To facilitate review, each of the figures includes
a number identified in a circle that is representative of the
sub-processes 1-4 shown in FIG. 8. FIG. 9A illustrates an
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example process 900 (e.g., sub-process 1 of FIG. 8) for
mapping a residential IP addresses (e.g., the IP address 111
of FIGS. 1, 2A and 2B) to Experian Cookies (e.g., the DP
cookie 130 of FIGS. 1, 2A and 2B). FIG. 9B illustrates an
example communication flow to map a residential IP address
(e.g., the IP address 111 of FIGS. 1, 2A and 2B) to an
Experian cookie (e.g., the DP cookie 130 of FIGS. 1, 2A and
2B). FIG. 10 illustrates an example process 1000 (e.g.,
sub-process 2 of FIG. 8) for filtering out low quality IP
address-to-cookie mappings. FIG. 11 illustrates an example
process 1100 (e.g., sub-process 3 of FIG. 8) for mapping the
Experian Household ID (e.g., the HH ID 132) to IP
addresses (e.g., the IP address 111). FIG. 12A illustrates an
example 1300 (e.g., sub-process 4 of FIG. 8) to assign
Experian household demographics to OTT media impres-
sions. FIG. 12B is an example communications flow for
assigning household demographics to OTT media impres-
sions. FIG. 13 is an overall audience measurement system
implemented by Nielsen (e.g., the AME 201 of FIG. 2A) and
Experian (e.g., the database proprictor 210 of FIG. 2A).

[0121] FIG. 14 is an overview of estimating household
composition for households that do not have Experian
household identifications. FIGS. 15-19 provide examples of
determining an estimated household composition for an
unknown household based on known household composi-
tions of households in the same IP address range as the IP
address of the unknown household.

[0122] FIG. 20 is a block diagram of an example processor
platform 2000 capable of executing instructions to imple-
ment the example methods and apparatus disclosed herein.
For example, the processor platform 2000 may implement
the examples shown in FIGS. 1-19. The processor platform
2000 can be, for example, a server, a personal computer, a
mobile device (e.g., a cell phone, a smart phone, a tablet
such as an iPad™), a personal digital assistant (PDA), an
Internet appliance, a DVD player, a CD player, a digital
video recorder, a Blu-ray player, a gaming console, a per-
sonal video recorder, a set top box, or any other type of
computing device.

[0123] The processor platform 2000 of the illustrated
example includes a processor 2012. The processor 2012 of
the illustrated example is hardware. For example, the pro-
cessor 2012 can be implemented by one or more integrated
circuits, logic circuits, microprocessors or controllers from
any desired family or manufacturer. The hardware processor
may be a semiconductor based (e.g., silicon based) device.
In this example, the processor 2012 implements the report-
ing message receiver 203, the AME ID determiner 205, the
IP address identifier 207, the redirect instructor 209, the DP
message reporting receiver 211, the filter 206, the demo-
graphic identifier retriever 213, the mapper 215 and/or more
generally the AME server 204.

[0124] The processor 2012 of the illustrated example
includes a local memory 2013 (e.g., a cache). The processor
2012 of the illustrated example is in communication with a
main memory including a volatile memory 2014 and a
non-volatile memory 2016 via a bus 2018. The volatile
memory 2014 may be implemented by Synchronous
Dynamic Random Access Memory (SDRAM), Dynamic
Random Access Memory (DRAM), RAMBUS Dynamic
Random Access Memory (RDRAM) and/or any other type
of random access memory device. The non-volatile memory
2016 may be implemented by flash memory and/or any other
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desired type of memory device. Access to the main memory
2014, 2016 is controlled by a memory controller.

[0125] The processor platform 2000 of the illustrated
example also includes an interface circuit 2020. The inter-
face circuit 2020 may be implemented by any type of
interface standard, such as an Ethernet interface, a universal
serial bus (USB), and/or a PCI express interface.

[0126] In the illustrated example, one or more input
devices 2022 are connected to the interface circuit 2020. The
input device(s) 2022 permit(s) a user to enter data and
commands into the processor 2012. The input device(s) can
be implemented by, for example, an audio sensor, a micro-
phone, a camera (still or video), a keyboard, a button, a
mouse, a touchscreen, a track-pad, a trackball, isopoint
and/or a voice recognition system.

[0127] One or more output devices 2024 are also con-
nected to the interface circuit 2020 of the illustrated
example. The output devices 2024 can be implemented, for
example, by display devices (e.g., a light emitting diode
(LED), an organic light emitting diode (OLED), a liquid
crystal display, a cathode ray tube display (CRT), a touch-
screen, a tactile output device, a printer and/or speakers).
The interface circuit 2020 of the illustrated example, thus,
typically includes a graphics driver card, a graphics driver
chip or a graphics driver processor.

[0128] The interface circuit 2020 of the illustrated
example also includes a communication device such as a
transmitter, a receiver, a transceiver, a modem and/or net-
work interface card to facilitate exchange of data with
external machines (e.g., computing devices of any kind) via
a network 2026 (e.g., an Ethernet connection, a digital
subscriber line (DSL), a telephone line, coaxial cable, a
cellular telephone system, etc.).

[0129] The processor platform 2000 of the illustrated
example also includes one or more mass storage devices
2028 for storing software and/or data. Examples of such
mass storage devices 2028 include floppy disk drives, hard
drive disks, compact disk drives, Blu-ray disk drives, RAID
systems, and digital versatile disk (DVD) drives.

[0130] Coded instructions 2032 to implement the com-
puter readable instructions represented by FIGS. 3-19 may
be stored in the mass storage device 2028, in the volatile
memory 2014, in the non-volatile memory 2016, and/or on
a removable tangible computer readable storage medium
such as a CD or DVD. In some examples, the direct linkage
database 126 and/or the supplemental database 139 may be
implemented by the volatile memory 2014, the non-volatile
memory 2016 and/or the mass storage 2028.

[0131] Examples disclosed herein enable audience mea-
surement entities to monitor impression requests from an
OTT device using (e.g., only) an IP address associated with
an OTT device. More specifically, the example methods and
apparatus disclosed herein enable monitoring impressions
from OTT devices without requiring registration of an OTT
device. Additionally, example methods and apparatus enable
monitoring impression requests from OTT devices without
requiring a viewer associated with the OTT device to
register as a panelist with the audience monitoring entity. In
some examples, an audience measurement entity may obtain
demographic composition of a household from which an
OTT device generates an impression request without requir-
ing the household to register with the audience measurement
entity and/or without requiring registration or knowledge of
one or more identification features (e.g. a device ID, a serial
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number, etc.) associated with the OTT device. In other
words, the examples disclosed herein enable an audience
measurement entity to determine demographics associated
with an impression request of an OTT device using only an
IP address that is associated with the household from which
the OTT device sends the impression request. Unlike prior
techniques, which require registration of the OTT device
and/or a panelist with the audience measurement systems,
examples disclosed herein enable an audience measurement
entity to determine demographic composition of a household
associated with an impression request from an OTT device
without requiring registration of the OTT device and/or a
viewer/panelist of the household. In some examples, the
audience measurement entity may determine the demo-
graphic composition of a household associated with an
impression request of an OTT device without knowledge of
the view of the household.
[0132] Although certain example methods, apparatus and
articles of manufacture have been disclosed herein and the
attached appendices, the scope of coverage of this patent is
not limited thereto. On the contrary, this patent covers all
methods, apparatus and articles of manufacture fairly falling
within the scope of the claims of this patent.
What is claimed is:
1. A computing system comprising:
a processor; and
a non-transitory computer-readable storage medium, hav-
ing stored thereon program instructions that, upon
execution by the processor, cause performance of a set
of operations comprising:
receive an impression request from an over-the-top
(OTT) device;
identify an internet protocol (IP) address associated with
the impression request provided by the OTT device;
access a database proprietor demographic identifier
from a linkage mapping record that is associated
with the identified IP address;
request demographic information from a database pro-
prietor based on the retrieved demographic identi-
fier; and
associate the requested demographic information based
on the demographic identifier to a viewer associated
with the OTT device.
2. The computing system of claim 1, wherein the set of the
operations further comprising:
determine if the IP address associated with the impression
request matches one or more IP addresses mapped in
the linkage mapping record prior to retrieving the
demographic identifier from the linkage mapping
record.
3. The computing system of claim 1, wherein the set of the
operations further comprising:
estimate a household demographic in response to deter-
mining that the IP address associated with the impres-
sion request does not match the one or more IP
addresses in the linkage mapping record.
4. The computing system of claim 3, wherein the set of the
operations further comprising:
identify similar characteristics between the IP address
associated with the impression request and the IP
addresses in the linkage mapping record in response to
estimating of the household demographic.
5. The computing system of claim 4, wherein the set of the
operations further comprising:
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obtain respective ones of database proprietor demo-
graphic identifiers associated with respective ones of
the IP addresses identified with the similar character-
istics as the IP address associated with the impression
request.

6. The computing system of claim 5, wherein the set of the
operations further comprising:

request demographic information from the database pro-

prietor based on the database proprietor demographic
identifiers.

7. A non-transitory computer-readable storage medium,
having stored thereon program instructions that, upon
execution by a processor, cause performance of a set of
operations comprising:

receive an impression request from an over-the-top (OTT)

device;
identify an internet protocol (IP) address associated with
the impression request provided by the OTT device;

access a database proprietor demographic identifier from
a linkage mapping record that is associated with the
identified IP address;
request demographic information from a database propri-
etor based on the retrieved demographic identifier; and

associate the requested demographic information based
on the demographic identifier to a viewer associated
with the OTT device.

8. The non-transitory computer-readable storage medium
of claim 7, wherein the set of operations further comprising:

determine if the IP address associated with the impression

request matches one or more IP addresses mapped in
the linkage mapping record prior to retrieving the
demographic identifier from the linkage mapping
record.

9. The non-transitory computer-readable storage medium
of claim 8, wherein the set of operations further comprising:

estimate a household demographic in response to deter-

mining that the IP address associated with the impres-
sion request does not match the one or more IP
addresses in the linkage mapping record.

10. The non-transitory computer-readable storage
medium of claim 9, wherein the set of operations further
comprising:

identify similar characteristics between the IP address

associated with the impression request and the IP
addresses in the linkage mapping record in response to
estimating of the household demographic.

11. The non-transitory computer-readable storage
medium of claim 10, wherein the set of operations further
comprising:

obtain respective ones of database proprietor demo-

graphic identifiers associated with respective ones of
the IP addresses identified with the similar character-
istics as the IP address associated with the impression
request.

12. The non-transitory computer-readable storage
medium of claim 11, wherein the set of operations further
comprising:

request demographic information from the database pro-

prietor based on the database proprietor demographic
identifiers.

13. The non-transitory computer-readable storage
medium of claim 7, wherein the OTT device is at least one
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of a video game console, a smart television, a digital media
player, or a device that streams media content via the
internet.
14. A method comprising:
receiving an impression request from an over-the-top
(OTT) device;
identifying an internet protocol (IP) address associated
with the impression request provided by the OTT
device;
accessing a database proprietor demographic identifier
from a linkage mapping record that is associated with
the identified IP address;
requesting demographic information from a database pro-
prietor based on the retrieved demographic identifier;
and
associating the requested demographic information based
on the demographic identifier to a viewer associated
with the OTT device.
15. The method of claim 14, further comprising:
prior to retrieving the demographic identifier from the
linkage mapping record, determining if the IP address
associated with the impression request matches one or
more [P addresses mapped in the linkage mapping
record.
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16. The method of claim 15, further comprising:

estimating a household demographic in response to deter-

mining that the IP address associated with the impres-
sion request does not match the one or more IP
addresses in the linkage mapping record.

17. The method of claim 16, further comprising:

identifying similar characteristics between the IP address

associated with the impression request and the IP
addresses in the linkage mapping record in response to
the estimating of the household demographic.

18. The method of claim 17, further comprising:

obtaining respective ones of database proprietor demo-

graphic identifiers associated with respective ones of
the IP addresses identified with the similar character-
istics as the IP address associated with the impression
request.

19. The method of claim 18, further comprising:

requesting demographic information from the database

proprietor based on the database proprietor demo-
graphic identifiers.

20. The method of claim 14, wherein the OTT device is
at least one of a video game console, a smart television, a
digital media player, or a device that streams media content
via the internet.



