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LIST-BASED ADVERTISEMENT SERVING

TECHNICAL FIELD

(0011 The techniques described below relate to list-based advertisement

serving using computer networks,

BACKGROUND

(002} Since the early 19907s, the number of people using the World Wide Web
has grown at a substantial rate. As more users {ake advantage of the World Wide Web,
higher volumes of traffic are generated over the internet. Because the benefits of
commercializing the infernet to take advantage of these higher traffic volumes can be
iremendous, businesses increasingly seek ways to advertise their products or services
on-line. These advertisements may appear, for example, in the form of leased
advertising space {e.g., “banners”} on websites or other sources accessible by internet-
enabled devices. Internet-cnabled devices may include, for example, personal
computers, smart phones, tablets, and digital television set-top boxes.

{0031 When a company advertises on a website, or any other medium, it may
benefit from the volume of advertisements or impressions that it places on the website,
the number of users that select or “click™ on each advertisement, and the number of
sales or other “conversions” that result from each display of an advertisement. Each
instance that an advertisement is placed or served on a web page may be reforred to as
an “impression.” What advertisement is served on a web page may depend ona
company’s advertisement campaign.

[004] To help satisty advertisement campaign delivery requirements such as,
for example, a desired number of clicks on an advertiserment, the advertisement may be
served for viewing by individuals or audiences based on various traits such as
demographics, purchase history, or observed behavior. Behavioral targeting, for
instance, uses information collected on an individual’s web-browsing behavior to help
select the advertisements to display to that individual, Such information may include,
for example, internet searches or purchase history.

(0031 Some conventional advertisement serving techniques may utilize
weighting schemes to select and serve advertisements in accordance with an

advertisement campaign. Generally, weighting schemes include designating weighis
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for advertisements such that higher-weighted advertisements are more likely to be
served than fower-weighted advertisements. As an example, a weighting scheme may
designate specific advertisements with higher weights based on specific campaign
targeting requirements, Other conventional advertisement serving techniques may

utilize an auction-hased scheme, which selects ads hased on revenue.

SUMMARY
[006] A computer system and method for list-based advertisement serving are
provided. In at least one embodiment, a computer system or method may comprise
creating advertisement lists before runtime based on list generation data, wherein gach
of the advertisement lists is associated with a respective target audience definition. The
computer system or method may also comprise allocating advertisements among the
advertisement lists before runtime, based on the list generation data, to cause ¢ach

advertisement list to include a prioritized sequence of advertisements.

BRIEF DESCRIPTION OF THE DRAWINGS

[007] The accompanying drawings, which are incorporated in and constitute a
part of this specification, illustrate various embodiments of the techniques, as described
herein, and together with the description, serve to explain the principles of the
techniques. In the drawings:

[(08] Figure 1 is a block diagram illustrating a system that may be used with
certain embodiments of the techniques;

(0097 Figure 2 is a user interface that may be used with certain embodiments of
the techniques;

[010] Figure 3 is a block diagram illustrating a system that may be used with
certain embodiments of the techniques;

[011] Figure 4 is 3 flow diagram tllustrating processes that may be used with
certain embodiments of the techniques;

{0121 Figure 5 is a flow diagram illustrating processes that may be used with
cerfain embodiments of the techaiques;

[013] Figure 7 is a flow diagram iHustrating processes that may be used with

certain embodiments of the techniques;
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{0141 Figure 6A illustrates advertiserent lists and associated target groups in
accordance with certain embodiments of the techniques;

[015] Figure 6B illustrates advertisernent lists and associated target groups in
accordance with certain embodiments of the techniques;

{3161 Figure 6C illustrates advertisement lists and associated target groups in
accordance with certain embodiments of the techniques; and

[017] Figure 6D illustrates advertisement lists and associated target groups in

accordance with certain embodiments of the techniques,

DESCRIPTION OF THE EMBODIMENTS

[018] Described below are techniques for list-based advertisement serving. In
at least one embodiment of the technigues, deterministic processes may be used to
select and sequence advertisements for users, Utilizing deterministic processes may
provide for consisteént advertisement serving decisions that better meet advertisement
campaign delivery requirements.

{0191 In comparison to conventional advertisement-serving techniques, the
embodiments of the techniques as described herein may leverage smart offline
processes that not only hedge against failing to meet advertisement campaign delivery
regquirements but simultaneously maintaln high advertiser satisfaction and maximum
revenue. Defermining the relative importance of au advertisement campaign using
offline processes alleviates much of the work required to be performed by an
advertisement server apon request for an advertisement. Thus, an advertisement server
may be armed with smarter and more robust rules for determining which advertisements
to serve for viewing by users,

(6281 Additionally, embodiments of the technigues avold the need to perform
an extensive series of operations each time an advertissment is to be served for viewing
by the user. Instead, a majority of the online decision making required by the
advertisernent server is done the first time an advertisement is to be served. Serving
advertisements for viewing by the user merely requires selecting the next advertisement
in a sequence associated with the user. And, in some embodiments, advertisements are
sequenced in such a way as to increase the probability of satistying advertisement

volume and targeting requirements.
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(0211 Reference will now be made o accompanying figures. Wherever
possible, the same reference numbers are used in the drawings and the following
description to refer to the same or stmilar parts.

{022] Referring now to Figure 1, shown is a block diagrar of a system that
may be used in connection with performing technigues described herein, System 100
may include ad server 102, data repository 104, viewer sources 108-1 through 108-q,
and web server 110, Ad server 102, viewer sources 1081 through 108-n, and web
server 110 may communicate through network 106, Network 106 may be any one or
more of a variety of networks or other types of communication connections as known to
those skilled in the art, Network 106 may include a network connection, bus, or other
type of data Hink, such as a hardwire or other connection known in the art. For example,
network 106 may be the internet, an intranet network, a local area network, or other
wireless or other hardwired connection or connections by which viewer sources 108-1
through 108-n, ad server 102, and web server 110 may communicate.

{0231 Ad server 102 may be, include, or be part of a technology and/or service
that provides advertisements to viewer sources 108-1 through 108-n. In various
e¢mbodiments, ad server 102 may be, for example, a general purpose computer, a server,
a mainframe computer, and/or a computer with a specific purpose of serving
advertisements., For example, ad server 102 may be a computer server that stores
advertisements and, based on campalgn requirements, delivers advertisements to be
viewed on a computer. Ad server 102 may also perform various data gathering and data
analysis tasks such as, for example, counting the number of impressions or clicks for an
ad campaign.

[024] Web server 110 may be, inchude, or be part of a technology and service
that provides webpages or other content 1o requesting sources, for example, via
graphical user interfaces. Webpages may be provided as HyperText Markup Language
(HTML) documents or any other type of data that may be used to create webpages.
Webpages may include images, videos, text, advertisements, or other content that is
suitable for the World Wide Web and can be accessed through a web browseron a
viewer source. For example, referring to Figure 2, shown is a webpage via web
browser 200. As shown, the webpage includes webpage content 202, advertisement A
204, and advertisement B 206,

(0257 Referring again to Figure 1, in certain embodiments, web server 110 may
be owned or operated by a content provider or domain name controller and may store
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webpages and other internet resources associated with one or more domain names, As
with ad server 102, web server 110 may include a processor, storage, and memory. The
memory may include one or more web server programs for receiving and responding to,
for example, HyperText Transter Protocol (HTTP) requests and one or more server-side
scripts fof providing dynamic webpages. Each such program, for example, may be
loaded from storage.

10261 Viewer sources 108-1 through 108-n may be, include, or be part of any
entity capable of requesting and presenting advertisements (o one or more users, For
example, viewer source 108-1 may be a particular website. Viewer source 108-2 may
consist of one or more types of devices, or a subset of such devices, such as, for
example, television set-top boxes, tablet computers, or smart phones of a particular
brand and model. Other viewer sources may include, for example, a particular
application, specific web pages within one or more website, and advertisement units
within one or more websites {e.g., advertisement banners).

[027] In some embodiments, a user may be uniquely identifiable. For
example, a user using a personal compuier with internet access may be uniquely
identified by an Internet Protocol (IP) address associated with the personal computer or
by an internet cookie stored on the personal computer. As another example, a user may
be uniguely identified by an International Mobile Equipment Identity number of g
mobile device associated with the user. As yet another example, a user may be
uniquely identified by a unique user identifier associated with an application, which
may be, for instance, assigned or chosen by a user during application installation or
service enroliment such as a username and password combination.

[(28] Duata repository 104, which may be communicatively connected to ad
server 102, may inchude one or more files and/or databases that store information that is
accessed, used, and/or managed by ad server 102, Data repository 104 may include, for
example, information associated with sources 108 that is gathered by ad server 102
{e.g., advertisement impressions and clicks), users, advertisement camnpaign data,
advertisements, and lists of advertiseroents, The same or similar data may also be
stored in ad server 102 or one or more other data repositories.

(0291 Referring now to Figure 3, shown is a block diagram illostrating
components that may be used with a specific embodiment of the techniques. In this
embodiment, ad server 12 may include processor 302, storage 304, memory 306, and
input/output (VO) devices (not shown).
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(030} Processor 302 may be one or more known processing devices such as,
for example, a microprocessor, a microcontrotler, an application-specific integrated
circuit (ASIC), s field programmable gate array (FPGA) or other type of processing
circuifry, as well as portions or combinations of such circuitry elements. Storage 304
may inclade volatile or non-volatile, magnetic, semiconducior, tape, optical, removable,
non-removable, or other types of storage or computer-readable media.

{0311 In some embodiments, memory 306 may include software loaded from
storage 304 and executed by processor 302 o perform one or more processes consistent
with the technigues. In a particular embodiment, memory 306 may include
customization logic 308, list generation fogic 310, list assignment fogic 312, and ad
request logic 314, Memory 306 may also include other programs and logic that perform
other processes such as, for example, programs that provide communication support.
Memory 306 may also be configured with an operating system (not shown} that
performs functions well known in the art when executed.

{0327 Memory 306 may be viewed as an example of what is more generally
referred to herein as a “computer program product” having executable computer
program code in accordance with discussed techniques embodied therein such as, for
example, list generation logic 310, Such memories may comprise electronic memories
such as random access memory (RAM), read-ouly memory (ROM) or other types of
memory, in any combination. One skilled in the art would be readily able to implement
such computer program code given the teachings provided herein. Other examples of
computer program products embodying aspects of the invention may include, for
example, optical or magnetic disks,

{0331 Inthe embodiment of Figure 3, source 108-1 may be, for example, a
device such as a personal computer, smart phone, or set~top box that also includes a
processor 316 and memory 318, as well as web browser 320, Web browser 320 may be
a software application stored in memory 318 and executed by processor 316 for the
purpose of reirieving and presenting information on the World Wide Web, In some
embodiments the information may be presented as part of a webpage such as webpage
200 of Figure 2. In certain embodiments, source 108-1 may exchange data with ad
server 102 and/or other servers, such as web server 110, for the purpose of displaying
webpages such as via web browser 320, For example, a user of source 108-1 may
request a webpage by entering a Uniform Resouree Locator (URLY) into web browser
320, Web server 110 or ad server 12 may respond to the reguest by sending the
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content of the requested webpage to source 108-1 1o be displayed via web browser 320,
In an embodiment in which web server 11{ responds {o the webpage request, the
webpage may contain one or more advertisements requested by web server 110 from ad
server 102,

{0347 It should be noted that the particular examples of the hardware and
software that may be included in systems 100 and 308 are described herein in more
detail, and may vary with each particular embodiment, For example, systems in
accordance with the techniques such as systems 10 and 300 may comprise more than
one of each of the components specifically shown in Figures 1 and 3. Thus, itisto be
appreciated that a given embodiment of systems 100 and 300 may include multiple
instances of ad server 102, data repository 104, and web server 110, and in regards (o
system 300, multiple instances of processor 302 and 316, memory 306 and 318, storage
304, customization logic 308, list generation logic 319, list assignment logic 312, ad
request Jogic 314, and web browser 320, although only single instances of such
components are shown in simplified system diagrams 100 and 300 for clarity of
iflustration.

[035] Conventional components of a type known to those skilled in the art may
instead or also be incorporated into systems 100 and 300. Thus, i should be understood
that the techniques should not be lHmited to the embodiments deseribed and lustrated
herein. For example, the techniques do not require the use of a web server or web
browser as illustrated in systems 100 and 300, For instancs, in some embodiments,
non-web-based platforms may be used such as, for example, linear feed television that
allows users to be targeted directly through a television set-top box; non-Internet
Protocol (1P} based delivery mechanisms such as cellular networks {e.g., GSM, CDMA,
FDMA, TDMA, SMS, MMS, etc.); applications for mobile devices {e.g., APPLE 10§
based mobile applications for the IPHONE and IPAD, ANDROID operating sysiem
based mobile applications for numerous device manufacturers), televisions, 1¥- and
non-IP-connected devices, smart boxes, kiosks, terminals; or any other device or
delivery mechanism that supports the delivery of advertisements,

{036] It should also be noted that in some embodiments, functionalifies and
data provided by the components shown in sysiems 180 and 300 may be provided by
other components shown or not shown in systems 100 and 300, For example, ad server
102 may additionally provide the same or simifar functionalities as provided by web

server 110,
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[0371 Referring now to Figure 4, in accordance with an embodiment of the
technigues, shown is flow diagram 400 illustrating processes that may be performed by,
for example, executing list generation logic 310, The processes illustrated in flow
diagram 400 may be performed at any time. For example, in certain embodiments, the
processes may be performed offline (1.e., pre~runtime) in order to power subseguent
online (L., runtime} processes such as, for example, the processes as llustrated in flow
diagram 700 of Figure 7 described below. In a specific embodiment, the processes may
be initiated, for example, in accordance with a predetermined time interval (e.g., every
norning), upon the cccurrence of a triggering event, or manuaily,

{038] In accordance with an embodiment of the techniques, the processes
illustrated in flow diagram 400 may result in one or more lsts, or sequences of
advertisements. Generally, a list may be a collection of advertisements that may be
created and assigned to a user upon the initial identification of the user as part of an
advertisement request sent from a viewer source.

[039] o step 405, Hst generation data may be retrieved from one or more
storage locations such as, for example, internal storage 304, or data repository 104, List
generation data may include, for example, current and historical advertisement
campaign data and historical viewer source data. In some embodiments, list generation
data may instead or also inchude data derived {from current and historical advertisement
campaign data and historical viewer source data. Current advertisement campaign data
may refer to parameters for existing advertisernent campaigns such as, for example, the
remaining volume of advertisement impressions required to be served for the remainder
of an advertisement campaign life, characteristics of users for whom advertisements are
to be served, performance metrics {¢.g., click-through rates), and progress data
associated with advertiser’s targeting goals, Historical advertisement campaign data
may include the same or similar data as current advertisement campaign data except
that historical advertisement campaign data is associated with advertisement campaigns
that have ended. Historical viewer source data may include any data associated with an
advertisement audience group that may be leveraged to help determine lists and list
composition. For example, historical viewer source data may include observable
characteristics of users and viewer sources. [n some cases, for instance, such data may
reveal the demographics of a particular advertisernent sudience group. Additional
examples of list generation data may include geographic data, temporal data, and other

contextual data.
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{0407 In step 410, for each viewer source, the list generation data retrieved in
step 405 may be used to determine which advertisements, and in what volumes, will be
used to satisfy advertisement requests from each viewer source. In some embodiments,
the list generation data may be aggregated and/or manipulated to facilitate determining
advertisements and volumes in step 410, For example, for a specific viewer source, list
generation data may be used to determine that 18,000 impressions of advertisement 40,
and 20,000 impressions of advertisernent 4D are o be served, and for another specific
viewer source, 5,000 impressions of 45 and 10,000 impressions of advertisement 45
are to be served.

{0411 Instep 415, one or more lists may be created for viewer sources based
on, for example, observable or known audience group characteristics, campaign
requirements, and/or advertisement volume allocations. In some embodiments, lists are
created such that there exists at least one list for which any user assigned the list
satisfies certain advertisement campaign requirements. Thus, in some embodiments,
users assigned to a particular fist may not share completely identical characteristics but
may instead share a subset of characteristics that make the users eligible for the list.

[042] Advertisements may be aliocated to the lists in step 420 based on, for
example, campaign requirements and/or advertisement volume allocations. In some
embodiments, each advertisement can be allocated to at least one list such that certain
advertisement campaign requirements are satisfied. As a specific example,
advertisement 47} from above may have an associated restrictive campalgn targeting
requirement such that 4D; can only be served for viewing by users who reside ina
specific geographical region, and advertisement A0, does not have any resirictive
campaign targeting requirements, In this example, at least two lists may be created
based on the campaign targeting requirements: lst L;, which may have advertisements
ADy and AD, allocated to it, and list Iy, which may bave advertisement 4D, allocated to
it, List I, may then be served for viewing by users who reside in the specific
geographical region to which 4Dy can be served, and list L; may be served without
restriction,

(043} In some embodiments, advertisernents may be allocated to a list in step
4260 in order of priority. For example, high priority, low volume advertisements may be
allocated to a list before other advertisements. Prioritizing advertisement allocation

may help satisfy campaign requirements.
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{0441 In certain embodiments, to ensure that a user is assigned to only one Hst
upon an advertisement request from a viewer source and/or user, rules may be used to
resolve viewer Hst eligibility conflicts. Therefore, in step 425, rules may be
automatically or manually determined for assigning lists to users. In at least one
embodiment, rules may consider, for example, user characteristics to determine which
one of at least two lists to assign a user. In another example embodiment, geographical
location may be considered instead or in addition to other factors. As a specific
example, a user who resides in the specific geographical region corresponding to
advertisement 40 may be assigned to both lists Ly and L;. To avoid this scenario, a
rule may establish that users who reside in the specific geographical region
corresponding to advertisement AD; may only be assigned to list Ly,

{0431 Once the lists and rules are created in steps 403 through 4235, the lists and
rules may be stored for subsequent access by ad server 102 in step 430, In some
embodiments, the lists and rudes may be stored together in data repository 104, storage
204, or in any other storage medium accessible to ad server 102, In an alternative
embodiment, lists and rules may be stored separately such that, for example, the lists are
stored in data repository 104 and the rules are stored in storage 204,

[046] In some embodiments, the techniques described above may result in lists
that correspond to, for example, the same or similar target audience groups, For
example, lists in the initial set of lists as created in step 415 may be defined in a way
that result in two or more lists that, for example, are entirely redundant or cover the
same audience groups.

{0471 Referring now to Figure 8, 1o accordance with an embodiment of the
technigues, shown is flow diagram 500 illustrating processes that may be performed to
refine the lists created in the processes Hlustrated in flow diagram 400, In some
embodiments, the processes ilustrated in flow diagram 500 may be performed by, for
example, executing list refinement logic 310, 1t should be noted that the processes
iHustrated in flow diagram 500 may be performed at any time after the lists are created
such as, for example, aller step 415 of flow diagram 400,

{0481 In step 505, redundant lists are removed from the set of created lists,
Stated differently, if any lists exist that are defined for the same farget audience group,
the redundant lists are removed. In step S10, the remaining lists are compared with one
another. Based on the comparison, in step S18§ it is deterrained whether a common
target audience group exists among a pair of lists. In step 520, for each list pair witha
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common target audience group, a determination is made as to whether the coramon
target audience group is equal o the targeting definition of either list of the pair. Ifitis
determined in step 520 that the common audience target group is not equal to the
targeting definition of either list, a new list is created in step 528 with a targeting
definition that includes the common audience target group. The process may then
return to step 505, If it is determined in step 520 that the common audience target
group is equal to the audience target definition of either list, the common audience
target group is exiracied from the targeting definition of the list that is not equal to the
common audience target group in step 530. The process may then return o step 505.

{0497 In step 535, it is determined whether target audience groups exist that are
not eligible for a lst. If any such target audience group exists, a universal list is crealed
at step 540 that captures these target audience groups. Following completion of step
335, the processes illustrated in Figure 3 terminate with a newly defined set of lists,

(0501 As a specific example of the processes Hlustrated in Figure 5, cousider
Figures 6A through 6. Figure 6A depicts a list set created, for example, at step 415 of
processes 400, As shown, list £; has a targeting definition that includes the union of
target audience groups 4, and A43; list £, has a targeting definition that includes the
union of target audience groups A4, 42, and 4s; Hist L4 has a targeting definition that
includes audience target group 4,; and list I, has a targeting definition that includes
target audience group ).

{0511 WNo duplicate lists exists in the initial lists tHustrated in Figure 64,
Proceeding to step S0, lisis Ly, £, L3, and L, are compared with one another. In step
515 a determination can be made that a common target audience group, 4; U 4s, exists
among lists Ly and L, In step 520 a determination can be made that the common farget
audience group Is equal to the target audience group that defines the targeting definition
of list L;. Thus, in step 530, the conumon target audience group may be extracted from
the targeting definition of list L;—the list with a targeting definition that is not equal to
the common target audience group. As a result, list L, now has a targeting definition
that includes target audience group 4;. The targeting definition of list L, remains
unchanged. The resulting Hst set is illustrated in Figure 6B.

{0521 Returning to step 505, an examination of the Hist set as illustrated in
Figure 6B reveals duplicate lists L, and Lz, Thus, st L3 may be removed (or, e.g., £

could be removed instead), yvielding the list set illustrated in Figure 6C.
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{0531 Proceeding again to step 310, lists Ly, Ly, and L, depicted in Figure 6C
are compared with one another. At step 515, a determination can be made that no
common farget audience groups can be derived from the lists. At step 533, assuming
that target audience groups Ay, 42, 4 and €y do not comprise the entire audience
pniverse, a determination may be made that a universal Hst that captures all audience
groups not eligible for a list should be created, Therefore, as shown in Figure 61, new
list s may be created that has a targeting definition that includes all audience groups
not included in 4, U 4i, 4y, or (), which is denoted as 44 in Figure 61, I the lists are
renumbered, the list set iljustrated in Figure OF resulis.

{0541 Referring again to Figure 6A, if the initial list set of Figure 6A is slightly
modified to include target audience group 45 in £, (l.e, list L; would target 45 U 45 U
As) step 320 would result in a determination that the coromon target audience group is
not equal to the targeting definition of either £; or L. Tu this scenario, in step 525, a
new list is created with a targeting definition that includes 4; U 4y—ihe common target
audience group. Repeating steps 503 through 530 one or more times would then result
in the extraction of common target audience group A»> U 45 from both L) and £,

e
II

[055] Referring now to Figure 7, in accordance with an embodiment of the
technigues, flow diagram 700 tllustrates processes that may be performed to serve
advertisements to viewer sources. In some embodiments, process 700 may be
performed by ad request logic 314 in combination with list generation logic 310 and/or
list assignment logie 312, It should also be noted that the processes illustrated in flow
diagram 700 may occur at runtime, in ceriain embodiments.

{0561 In step 705, an advertisement request may be received at an ad server
from a viewer source for a particular user. At step 710, it may be determined whether a
request was previously received from the viewer source for the particular user. Ita
request was not previously received from the viewer source for the particular user, in
step 715 a list such as a list created in accordance with processes 400 and/or 500 may be
assigned to the particular user. As noted above, the lists may be retrieved from, for
example, a data repository,

{057} Determining whether a request was previously received from a viewer
source for a particular user may be accomplished, for example, by examining a unigue
identifier associated with the particolar user. As described above, a unique identifier
may be, for example, an 1P address assoeiated with a personal computer or information

stored as part of a coolde on a user’s computer. Or, alternatively, a unique identifier
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miay be, for example, a username and password combination allowing a user to access
an application or service. It should be noted that in some embodiments a list may be
assigned to g user irrespective of the viewer source, In these embodiments, the user
may still need to be uniquely identifiable. Thus, for example, a user may be assigned a
list and advertisements allocated to that list may be served to many different viewer
sources for the user so long as the user can be uniquely identified, as described above.

{0581 Which list to assign a user may be defermined by st assignment logic
312, In some embodiments, a list is assigned to a user based on the user’s known or
observable characteristics. For example, one or more characteristics such as a user’s
age, gender, race, geographical location, personal interest, and/or job may be used to
help determine which list to assign a user. As a specific example, in some
embodiments, a list created in accordance with the processes as iHustrated in flow
diagrams 400 and 500, and having a targeting definition that includes males between
the ages of 21 and 35, may be assigned to only males between the ages of 21 and 35, In
similar embodiments, a list having a targeting definition that includes all individuals
who live in a particular geographical location may be assigned to only individuals who
live in the particular geographical location. I the two lists described above are inchuded
in a list set, males between the age of 21 and 35 who live in the particular geographical
location may be assigned only one of the two lisis in accordance with the rules
determined in step 425 of flow diagram 400,

[059] In some embodiments, list assignment fogic 312 may utilize various
models that take user data as input and outputs data that may be used to help determine
a list to be assigned {0 a user, For example, a logistic regression model may be used
that analyzes user data to determine the probability that a user is of a particular category
of users such as, for example, coffee buyers, online shoppers, and moviegoers., Asa
specific example, the logistic regression model may determine that a particular user is
likely a coffee buyer based on user data associated with the particular user. The fact
that the particular user is likely a coffee buyer may then be used to help determine an
appropriate list to be assigned to the particular user.

[060] Instep 720, using customization logic 308, assigned lists may be
customized based on characteristics of the particular user to which the list is being
assigned. For example, customization may include stipulating a maximum number of
times each advertisement appears, modifying the order in which each advertisement is
served for viewing by a user, and changing any other list features that are deemed
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appropriated for a user. For example, two users assigned the same list based on a subset
of characteristics may be served advertisements for viewing included in the assigned list
in a different order due to list customization based on a separate subset of
characteristics.

{661} Once a list is assigned to a vser, in step 725 the first advertisernent in the
list may be selected, and in step 730, the selecied advertisement may be served to the
viewer source. For example, in some embodiments, the advertisement may be served
and then rendered on a website viewed via a web browser such as in advertisement
banner 204 of Figure 2. In some embodiments, advertisements are served from the ad
server 102 directly to a viewer source via network 106, In other embodiments,
advertisements may be served using an intermediary server via network 166,

(0621 Instep 735, data associating the list with the particular user may be
stored for future reference in, for example, a data repository. Data identifying which
advertisement of the list is selected and rendered may also be stored in step 740,

10637 If it is determined that an advertisement request was previously received
from the viewer source for the particular user in step 710, in step 745 the Hist assigned to
the particular user is retrieved, for example, from a data repository, A list may be
retrieved, for example, based on a unique identifier as described above, Once retrieved,
based on the data stored in step 740, the next advertisement in the list that has not been
served may be selected in step 750 and, in step 755, served to the viewer source. Data
identifying the next advertisement to be selected and rendered may be stored fo step
740.

{0641 The foregoing description of the techniques, along with associated
embodiments, has been presented for purposes of iHustration only. It is not exhaustive
and does not limit the techniques to the precise form disclosed. Those skilled in the art
will appreciate from the foregoing description that modifications and variations are
possible in light of the above teachings or may be acquired from practicing the
techniques. For example, the steps deseribed need not be performed in the same
sequence discussed or with the same degree of separation. Likewise, varicus steps may
be omitted, repeated, or combined, as necessary, to achieve the same or similar
objectives, Accordingly, the spirit and scope of the techniques described herein should

be limited only by the following claims,
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What is Claimed is:

1. A computer system for list-based advertisement serving, the system comprising:
a processor; and
a memory coupled to the processor, the memory storing instructions to cause the
processor to perform operations comprising:
creating advertisement lists before runtime based on list generation data,
wherein each of the advertisement lists is associated with a respective target audience
definttion; and
allocating advertisements among the advertisement lists before runtime, based
on the list generation data, to cause each advertisernent list to include a prioritized sequence

of advertisements,

2. The computer system of claim 1, wherein the processor is further caused to perform the
operation oft

refining the advertisement lists based on the target audience definitions.

3. The computer system of claim 1, wherein at least one of the advertisement lists is

associated with a viewer source.

4. The computer system of claim |, wherein list generation data comprises current
advertisement campalign data, historical advertisement campaign data, and historical viewer

source data,

5. The computer system of claim 1, wherein list generation data includes data derived from
at least one of current advertisement carmpaign data, historical advertisernent campaign data,

and historical viewer source data.

6. The computer system of claim 3, wherein the processor is further caused to perform the
operations oft
recelving an advertisement request from the viewer source for a uniquely identifiable

user during runtime;
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selecting one of the advertisement lists associated with the viewer source for the user
during runtime based on characteristics of the user;

assigning the selected advertisement list to the user during runtime; and

serving the first advertisement in the advertisement list to the viewer source during

runtime.

7. The computer system of elaim 6, wherein the processor is {urther caused to perform the
operation of:

resolving advertisernent list assignment conflicis based on rules.

8. The computer system of claim 6, wherein the processor is further caused to perform the
operation oft
customizing the advertisement list assigned o the user based on characteristics of the

user,

9. The compuier system of claim 6, wherein the processor is further caused to perform the
operations of:

receiving another advertisement request from the viewer source for the user during
runtime;

during runtime, refrieving the advertisement list assigned to the user; and

serving the second advertisement in the advertisement fist to the viewer source af

runiime.

10. A method for list-based advertisement serving, the method comprising:
creating advertisement lists before runtime based on list generation data, wherein each
of the advertisement lists is associated with a respective target audience definition; and
allocating advertisements among the advertisement lists before runtime, based on the
list generation data, to cause each advertisement list to include a prioritized sequence of

advertisemenis.

11. The method of claim 10, further comprising:

refining the advertisement lists based on the target audience definitions.
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12, The method of claim 10, whereln at least one of the advertisement lists is associated with

a viewer souree,

i3, The method of claim 11, wherein refining comprises deleting an advertisement list
having an associated target audience definition equal to the target sudience definition

associated with another advertisement list.

14, The method of claim 11, wherein refining comprises:

identifying a common target audience group by comparing the target audience
definition of a first advertisement list selected from the advertisement lists to the target
audience definttion of a second advertisement Hst selected from the adveriisement lists;

determining whether the common target audience group is equal to the target andience
definition of the first advertisement list; and

based on the determination, removing the common target andience group from the

second advertisement Hst,

1S, The method of claim 11, wherein refining comprises:

identifying g common target audience group by comparing the target audience
definition of a first advertisement list selected from the advertisement lists to the target
audience definition of a second advertisement list selected from the advertisement lists;

determining whether the common target audience group is equal to the target audience
definition of the first advertisement list or the target audience definition of the second
advertisement list; and

based on the determination, creating a third advertisement list having an associated

target audience definition comprising the common target audience group.

16, The method of claim 11, wherein refining comprises creating an advertisement st with
an assoclated target audience definition that includes an audience target group not included in

target audience definitions associated with other advertisement lisis.

17, The method of clatm 10, wherein list generation data comprises current advertisement

campaign data, historical advertisement campaign data, and historical viewer source data.
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18. The method of claim 10, wherein list generation data includes data derived from at Jeast
one of current advertisement campaign data, historical advertisement campaign data, and

historical viewer source data.

18. The method of claim 12, fiwther comprising:

receiving an advertisement request from the viewer source for a uniguely identifiable
user during runtime;

selecting one of the advertisement lists associated with the viewer source for the user
during runtime based on characteristics of the user;

assigning the selected advertisement list to the user during runtime; and

serving the first advertisement in the advertisement list to the viewer source during

runtime,

28, The method of claim 19, further comprising:

resolving advertisement list assignment conflicts based on rules,

21, The method of claim 19, further comprising:

customizing the advertisement list assigned to the user based on characieristics of the

22, The method of claim 19, further comprising:

recelving another advertisement request from the viewer source for the user during
runtime;

during runtime, retrieving the advertisement list assigned to the user; and

serving the second advertisement in the advertisement list to the viewer source during

runtime.
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