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MICRO-MOMENT ANALYSIS

Cross-Reference to Related Applications

[0001] This application claims priority from U.S. Provisional Application No.
62/220,727, filed September 18, 2015, and to U.S. Provisional Application No.
62/288,763, filed January 29, 2016. This application is also related to and filed
concurrently with Patent Cooperation Treaty Application No. , filed September
19, 2016 entitled “Universal Identification” (Atty. Docket No. 216964-40002). The
disclosures of the three applications referenced above are incorporated by reference
herein in their entirety.

Field of Technology

[0002] The present disclosure relates to the analysis of data using machine learning
and other artificial intelligence algorithms and delivering that data to end users who are
identified by the algorithms.

Background

[0003] The background description provided herein is for the purpose of generally
presenting the context of the disclosure. Work of the presently named inventors, to the
extent it is described in this background section, as well as aspects of the description
that may not otherwise qualify as prior art at the time of filing, are neither expressly nor
impliedly admitted as prior art against the present disclosure.

[0004] We are in the age of customer empowerment, where customers expect
brands to be connected and relevant and to meet their needs at every interaction. To do
so0, leading marketers are taking a customer-obsessed approach to transforming their
business by investing in the data, talents, tools and strategies needed to respond to the
needs of the connected customer.

[0005] Today, many brands struggle to keep pace with the volume, velocity and
variety of data in order to meet customer expectations. According to Gartner research,

90% of the world’s data has been created during the past two years. This growth and
1
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availability of data has led to an expectation of data usage to enable relevant,
personalized experiences. It is not enough to collect and structure the data, it must be
acted upon. Consumers expect timely, relevant and seamless brand experiences.
Therefore, brands must anticipate and predict their customers’ needs, habit, trends and
preferences to engage their customers in 1:1 conversation at the right moment of
decision making.

[0006] As the connected economy marches forward at an accelerating pace, data is
proving to be marketing’s most valuable currency. Oceans of data generated from the
Internet of Things (loT) will magnify both the problem and the opportunity. But additional
data lacks value if it can’t be reduced to useful insight that informs a unique,
differentiated brand experience.

[0007] A phenomenon described as “data paralysis” keeps much of the data unused.
While the opportunities are vast, as the volume, variety and velocity of data generated
from a connected economy explodes, digital marketing becomes increasingly difficult.
By some measures, the amount of stored information grows four times faster than the
world economy, while the processing power of computers grows nine times faster. It's
little wonder marketers struggle with information overload that ironically reduces them to
data paralysis where the benefits from data are never fully realized. In part, this
scenario stems from a lack of the right mix of algorithms and technology for translating

big data to actionable intelligence.

Summary

[0008] Features and advantages described in this summary and the following
detailed description are not all-inclusive. Many additional features and advantages will
be apparent to one of ordinary skill in the art in view of the drawings, specification, and
claims hereof. Additionally, other embodiments may omit one or more (or all) of the
features and advantages described in this summary.

[0009] A Machine Intelligence Platform provides a way forward from data paralysis
and takes full advantage of technology breakthroughs in machine learning algorithms,
deep learning networks and Artificial Intelligence (Al). The Machine Intelligence

2
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Platform may shift from data-driven marketing to intelligent marketing, where everyday
decisions are informed by potentially billions of data points, rather than guesses and
assumptions. Working with huge sources of structured, semi-structured and
unstructured data, the platform may ingest, analyze and compare the data. Machine-
learning algorithms can provide statistical evidence that something might be wrong or

right based on how many past occurrences of similar patterns exist.

[0010] A “micro-moments” strategy to data analysis may provide further insight. As
customers consume content, interact with each other and engage in multiple,
simultaneous conversations, marketers have the challenge of determining the optimal
moment to engage. During these optimal opportunities, known as micro-moments, the
buyer may decide to either continue or abandon a relationship with the brand. Such
micro-moments are real-time, intent-driven events that are a critical opportunity for

brands to shape customer decisions and preferences.

[0011] The Machine Intelligence Platform may map the entire customer journey
across devices and channels to predict how the consumer wants to interact with the
brand and personalize each moment for the consumer. As the volume of data grows,
intelligence extracted using a Micro-Moments Value Algorithm can ingest and activate
data from multiple sources to provide insights that allow us to tap into micro-moments in

the consumer’s journey.

[0012] Real-time cognitive commerce may enable marketers to customize the
shopping experience by supporting individually tuned merchandising, product
recommendations, personalized search and guided navigation. Machine learning
capabilities may support delivery of targeted and dynamic pricing and promotion.
Algorithms may learn shopping behavior in real time to update the relevance of the

customer experience as it occurs.

[0013] Machine learning may unlock the power of data and deliver highly customized
experiences. In some embodiments, the Machine Intelligence Platform may determine
the best available assets, the right creative, message, offer, and call-to-action at the

right moment using real-time customer insights and customer-level attribution. Data-
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driven audience segments may be dynamically created and activated across the
marketer's Commerce, Media and Customer Engagement channels.

[0014] Within the Machine Intelligence Platform, a High-Frequency Intelligence Hub
may process millions of signals and personalized streams of data to customize and
activate targeted communication across channels, letting marketers engage with
customers when they are shown to be most receptive to a message. This enables
marketers and brands to use Intelligence-as-a-Service to inform Media, Commerce,

CRM and Customer Experience simultaneously while providing insight and intelligence.

[0015] Further, a universal identification graph algorithm may help marketers connect
identities across devices and channels to one customer. The universal identification
may allow marketers to seamlessly and securely engage customers with relevant brand

experience as they move between devices and across all digital touch-points.

[0016] In one embodiment, the disclosure describes a computer-implemented
method for determining a micro-moment value. The method may include receiving, via
a network, customer data associated with behavior of a plurality of customers. The
method may also include determining, via one or more processors, a signal of a click
rate through domains based on the customer data. The method may also include
determining, via the one or more processors, a radian rate per channel based on the
customer data, and determining, via the one or more processors, a conversion rate
based on the signal of the click rate through domains. The method may also include
determining, via the one or more processors, a micro-moment value based on the
radian rate per channel and the conversion rate.
[0017] In further embodiments, the disclosure described a digital marketing platform
comprising at least one processor and at least one memory storing computer
executable instructions that, when executed by the at least one processor, cause the
apparatus at least to perform a method. The method may include receiving, via a
network, customer data associated with behavior of a plurality of customers. The
method may also include determining, via one or more processors, a signal of a click
rate through domains based on the customer data. The method may also include
determining, via the one or more processors, a radian rate per channel based on the
4



WO 2017/049310 PCT/US2016/052536

customer data, and determining, via the one or more processors, a conversion rate
based on the signal of the click rate through domains. The method may also include
determining, via the one or more processors, a micro-moment value based on the
radian rate per channel and the conversion rate.

Brief Description of the Drawings

[0018] Fig. 1 illustrates a system for linking dynamic information to a digital marketing
platform as described herein;

[0019] Fig. 2illustrates an embodiment of an artificial neural network model as
described herein;

[0020] Fig. 3illustrates an example customer journey use case as described herein;
[0021] Fig. 4 illustrates a graph of example micro-moment values plotted over time;

[0022] Fig. 5illustrates an exemplary process flow for determining a micro-moment
value for use with the system for linking dynamic information to a digital marketing
platform as described herein;

[0023] Fig. 6 illustrates an exemplary computing device used within the system for
linking dynamic information to a digital marketing platform and to implement the various
process flows or methods described herein; and

[0024] Fig. 7 illustrates an exemplary structure for the system for determining a
micro-market value across multiple computer network devices and channels as

described herein.

[0025] The figures depict a preferred embodiment for purposes of illustration only.
One skilled in the art may readily recognize from the following discussion that
alternative embodiments of the structures and methods illustrated herein may be

employed without departing from the principles described herein.

Detailed Description
[0026] Fig. 1 generally illustrates one embodiment of a system 100 for creating and
using a digital marketing platform as described herein. The system 100 may include

5



WO 2017/049310 PCT/US2016/052536

front end components 102 (e.g., a merchant digital content system 104, customer digital
content browser 106, etc.) and backend components 110 (e.g., a digital marketing
platoform 112). The front end components 102 and backend components 110 may be
in communication with each other via a communication link 111 (e.g., computer
network, internet connection, etc.). The system 100 may include various software or
computer-executable instructions and specialized hardware components or modules
that employ the software and instructions to provide a digital marketing platform with
dynamic data records as described herein. The various modules may be implemented
as computer-readable storage memories containing computer-readable instructions
(i.e., software) for execution by a processor of the computer system 100 within a
specialized or unique computing device. The modules may perform the various tasks
associated with creating and using a digital marketing platform as described herein.
The system 100 may also include both hardware and software applications, as well as
various data communications channels for communicating data between the various
specialized or unique front end 102 and back end 110 hardware and software

components.

[0027] Generally, in some embodiments, the digital marketing platform 112 and other
backend components 110 may receive and store various types of consumer data
gathered from one or more customer digital content browsers 106 via a network 111 or
otherwise. In some embodiments, data on groups of consumers or on particular
consumers may be received via the merchant digital content system 104 of one or more
merchants (only one merchant digital content system shown in Fig. 1 for purposes
illustration, but more merchants are contemplated in some embodiments). The digital
marketing platform 112 may, in some embodiments, analyze the data in ways that are
useful to predicting consumer behavior, such as making online purchases, so as to
engage with the customer at a time that may influence those purchase or other
decisions. In some embodiments, and as described herein, the gathered data may be
used to determine a micro-moment value using a micro-moment algorithm. The micro-
moment value may then be used to predict consumer behavior and to engage the
consumer based on that predicted behavior. In some embodiments, a merchant may

6
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receive the results of data analyses from the digital marketing platform 112 in order to
aide in engaging customers to the merchant’s online marketplace(s).

[0028] The digital marketing platform 112 may include one or more instruction
modules including a control module 114 that, generally, may include instructions to
cause a processor 116 of a data processing server 118 to functionally communicate
with a plurality of other computer-executable steps or modules 114A and 114B. These
modules 114, 114A-B may include instructions that, upon loading into the server
memory 120 and execution by one or more computer processors 116, provide the
digital marketing platform with a dynamic data record of customer behavior. A first data
repository 122 may include digital marketing data profiles 122A that each include
various pieces of data to describe a profile of a consumer or customer and potential
beneficiary of the digital marketing platform 112. A second data repository 123 may
include a plurality of dynamic data records, for example, a first dynamic data record
123A, a second dynamic data record 123B, etc., corresponding to each digital
marketing data profile 122A. The records 123A may each include various pieces of
data to describe transactions or other behaviors of a consumer or potential customer
benefiting from the digital marketing platform 112. In some embodiments, the records
123A and or B may include a time, an amount, a location, a purchase category, photo
data, a medium, content data, and other data as described herein.

[0029] The customer digital content browser may include any components that are
used by a consumer to complete online transactions, participate in social media, use
mobile applications, browse the internet, or otherwise participate in behavior
contributing to data gathered by the digital marketing platform 112. For example, the
customer digital content browser 106 may include a terminal 140 that is used by one or
more computing devices 138 to gather customer behavioral data. The terminal 140
may include both a memory 142 and processor 144 to execute instructions to send the
customer information and other behavioral data to the digital marketing platform 112. In
some embodiments, the computing devices may send data directly to the digital

marketing platform without including a terminal.
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[0030] A customer engagement module 124 of the digital marketing platform 112
may include various instructions that, upon execution by the processor 116, facilitate
execution of customer engagement. The module 124 may include instructions that,
upon loading into the server memory 120 and execution by one or more computer
processors 116, allow the digital marketing platform to draw upon data profiles 122A to
execute a marketing, promotional communication, offer, or other consumer engagement
using, for example, data from the data profile as described herein and also coordinate
with the control module 114 and a dynamic transaction records module 130 to permit
interaction with a dynamic data record 123A.

[0031] The control module 114 may also include instructions to coordinate execution
of other instructions to link photos, reviews, social media capabilities, and behavioral
data to a data record 123A. For example, a link module 114A may include instructions
to cause a dynamic records module 130 stored in a memory 132 on a merchant
computing device 128 to display a plurality of interfaces (e.g., 130A-E, 131A-D) within a
display of the user computing device 128. In some embodiments, the display may
include a browser or other application stored in the memory 132 and executed on a
processor 134 of the computing device 128 to display an output of the dynamic data
records module 130.

[0032] The dynamic data records module 130 may include several elements
including a dynamic consumer controls module 130A, a reviews module 130B, a loyalty
platform module 130C, an a transaction record module 130D, and an alerts module
130E which may include several sub-modules to implement particular functions with a
single data record 123A or to collectively display information related to a plurality of data
records 123A and 123B, etc. For example, the transaction record module 130D may
include several sub-modules including a payment module 131A, a social media module
131B, a micro transactions module 131C, and a transaction gallery module 131D. Any
of the interfaces or modules stored in the memory 132 may be used to configure the
user computing device 128 to facilitate both creating dynamic transaction report records
123A and completing the actions described herein that may be performed with the
records 123A. In other embodiments, one or more of the interfaces and modules (i.e.,

8



WO 2017/049310 PCT/US2016/052536

130, 130A, 130B, 130C, 130D, 130E, 131A, 131B, 131C, 131D) may be stored in a
memory of the payment processing system 112 or multiple computing devices in a
cloud-based model of execution and served to the computing device 128 via the
network 111 when requested.

[0033] While the dynamic transaction record 123A is described as including various
different types of data, those skilled in the art will recognize that the record 123A may
include other types of data that could be related to consumer behavior such as physical
distance from other transactions, number of transactions in the area, similar product

information, discounts or coupon information for items related to the transaction, etc.

[0034] In some embodiments, the system 100 described above with reference to Fig.
1 may be implemented to determine substantially favorable moments in which to
effectively engage a customer. These “micro-moments” may be times in which a
consumer may be found to be demonstrating its intent clearly based on gathered data.
In some embodiments, the system 100 may use a wide variety of consumer behavioral
data to implement a micro-moment value algorithm (MMVA) to predict the optimal
moment to engage a customer with a message or other communication relevant to the
customer’s micro-moment intent. These intentions could be, for example, intention to
purchase a product online, book a flight or hotel, make dinner reservations, or any other
online activity. In some embodiments, the MMVA may use a variety of machine
learning algorithms in developing its results. For example, the MMVA may use
Bayesian Network graphical models, artificial neural networks, support vector machines,
etc. In some embodiments, the control module 114 may perform calculations related to
the MMVA.

[0035] In some embodiments, the MMVA can be expressed mathematically as
Equation 1, below:

MY, RLE Hradmng
Eq. 1 e ZZ v, o Y chS )

=i g=3
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The MMV notations in EqQ. 1 may represent the following as listed in Table 1, below:

Table 1
Variable Definition
p Customer Index
y Click Index
c Conversion Index
e Customer Experience Type
ch5 Channels or devices
RCV Real-time Customer Journey Value
Y Contextual Signals Value
t Synaptic Weight
Radians Journey

In some embodiment, the Customer Index may be the number of profiles or personas,
the Click Index may be a statistical measure of changes of individual Data Points in the
click rate, and the Conversion Index may be a statistical measure of changes of
individual Data Points in the conversion rate. In some embodiments, the Customer
Experience Type may be a measure of whether the customer experience is complete,
where e=1, or an incomplete experience, where e=0. The Channel or devices may be
different vectors for customer interfacing; for example, mobile phones, smart phones,
desktop or laptop computers, internet-capable television, etc. In some embodiments,
the Real-time Customer Journey Value may represent click through Domains; for
example, the number of signals gathered from consumer behavior based on clicking
behavior while browsing or using a mobile app. Contextual Signals Value may be
synaptic signals through a graph of neurons; for example, as attained through an
artificial neural network (ANN). In some embodiments, the Synaptic Weight may be a
number applied for weighting purposes. The Journey, in some embodiments, may be
expressed in radians and may be the value of the synaptic signals.

10
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[0036] The micro-moment value (MMV) equation may be broken down into three
components: the conversion rate, the signal of the click rate through domains, and the

radian rate per channel. In some embodiments, the expression:

F=3

may represent the signal of the click rate through domains. In some embodiments, the
expression:

=)
may represent the conversion rate, particularly when applied to the signal of the click
rate through domains. In some embodiments, the expression:
Jlradians
22 TN

: chs

may represent the click rate across channels or click rate per channel.

[0037] In some embodiments, the artificial neural network model may be represented
by the diagram 200 illustrated in Fig. 2. In such embodiments, the inputs 202 (e.g., Xi-
Xn) may be any data points gathered from consumer behavior, as described in further
detail with reference to Fig. 3. Weights 204 (e.g., w+j-wy) may be applied to the inputs
depending on the particular design of the artificial neural network. The result may be
combined into a transfer function 206, the result of which may be a net input 208 (e.g.,
net)) fed into an activation function 210. The activation junction 210 may output a
threshold 214 (e.g., ©)) and an activation 212 (e.g., ¢;). The output of the artificial neural
network may, in some embodiments, be represented by a perceptron equation, as

shown in Equation 2, below:

s T

Eq. 2 Output = {Lgp v sy, — 1 Otherwise

11
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In Eq. 2, wmay be determined from a Hebb Synapse simulated learning equation, an

embodiment of which is shown in Equations 3 and 4, below:
Eq. 3 Wit = w® + Aw,
Eq. 4 Aw, =aq-{t —o}-1

where: 1 = Target
o = Output of the neural network
o. = Learning rate constants, between 0 and 1
i = Input of the weight

[0038] Fig. 3illustrates one embodiment of an example customer journey use case
300 that may result in signals used as inputs for the MMVA. In this embodiment, the
customer journey 302 is represented by an arrow moving and may represent passage
of time. Points along the arrow may be single points in time where a customer performs
an action 301, represented by hash marks along the journey arrow, that results in a
signal. This particular embodiment includes 14 actions and, therefore, 14 signals, but
any number of signals may be gathered and used. Each signal may be interpreted by
the digital marketing platform 112 as data forming the customer profile. In this example,
two channels (browser 304 and mobile app 306) are used by the customer, though it
should be understood that fewer or more than two channels. The journey 302 includes
multiple browser actions 308 conducted by the customer using an internet browser
channel, such as on a desktop or laptop computer. In this embodiment, each of the
browser signals are performed in the same domain. Some types of actions resulting in
signals may include visiting social media sites, such as Facebook®.com, clicking on
advertisements while on the social media site, viewing a product, adding a product to a
shopping cart, and exiting the website. The browser signals 308 may also include a
sequence of signals 312. In this embodiment, the sequence of signals 312 is four
consecutive signals grouped together after a customer has clicked on an advertisement.
These signals may be 1) redirecting to the advertiser’s site, 2) firing a cookie, 3) an

impression, and 4) clicking on a promotion.

12
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[0039] The journey 302 also includes mobile signals 314 taken by a customer on a
mobile app 306 accessed on a mobile device, such as a smartphone or tablet. In this
embodiment, each of the mobile signals 314 is performed in the same domain as one
another. Some types of actions resulting in mobile signals 314 may include searching
for similar products on a search engine, such as Google, being redirected to the product
website from the search engine, landing on the product description page, adding the
product to the shopping cart, and checking out to purchase the product. The mobile
signals 314 may include a sequence of mobile signals 316 that, in this case, are three
consecutive signals grouped together. In the example illustrated in Fig. 3, the result of
the browser signals 308 and the mobile signals 314 is a total of fourteen signals on the
journey 302. These fourteen signals may be used in as the RCV in the MMV Eq. 1, as

shown in the example below.

[0040] The following is an example of a calculation made using the micro-moment
value algorithm using example inputs that, in practice, would be the result of data
gathering through system 100 of Fig. 1 for use in the digital marketing platform 112. It
should be understood that the input values used herein are for the sake of example
only, and do not in any way limit the values available for use in the MMVA that can be
gathered and used by the digital marketing platform 112. In this example embodiment,

the data values for the MMVA are as follows in Table 2:
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Table 2
Variable Example Value
p 3000
y 10
c 1
e 1ori
chb 1
RCV 14
Y 10
t Synaptic Weight
Radians 360° or 2n

[0041]

through domains becomes:

Using p=3000 and y=10, the conversion rate and the signal of the click rate

S‘ ZW}—YM 414 1414 14
L\ 0T LYo, 1o, T10., 0 10, 10,

oL = " X 3, 388
- f\_

o 14 fon
Eq. 5 MMV, = E E Y& {(—}
S }_S‘ + {‘, 1 A~
=1 =31
[0042] Fig. 4 illustrates an example graph 400 of the micro-moment predictions 402

over time, indicated on the horizontal axis as days of the week 401. The results of the

14
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MMVA shown in Fig. 4 are plotted as the micro-moment predictions 402 expressed in
the example culminating in Equation 5, above. The graph 400 in Fig. 4 additionally
shows the actual customer journey 404 and audience trends 406. One goal of the
micro-moments predictions 402 calculated using the MMVA is to replicate the actual
customer journey 404. This allows the digital marketing platform 112 to most accurately
predict the micro-moment for engagement with the customer. In some embodiments,
these “key” micro-moments may be at the peaks of the MMVA plot. For example, in
Fig. 4, the micro-moment predictions 402 may have a first predicted key moment 408 at
a peak in the micro-moment predictions plot. The micro-moment predictions plot 402
may have a second predicted key moment 410 at another peak in the micro-moment
predictions plot. In the illustrated embodiment, these peaks may correspond with peaks

in the customer journey 404 plot or the audience trends 406 plot.

[0043] Fig. 5illustrates an embodiment of a method 500 for predicting a micro-
moment using the MMVA through the digital marketing platform 112. Each step of the
method may be performed on a server or other computing device including instructions
that, when executed by a processor, perform the action or block described herein. At
block 502, the method may include receiving the real-time consumer journey data via
the digital marketing platform 112. At block 504, the method may include receiving
contextual signals value data, and at block 506 may include determining a click index
value. At block 508, the method may include determining a customer experience type
value. At block 510, the method may include calculating a signal of click rate through
domains using the real-time consumer journey data, the contextual signals value data,
the click index value, and the customer experience type value. At block 512, the
method may include receiving radian data through the digital marketing platform 112.
At block 514, the method may include receiving channel data. At block 516, the method
may include calculating a radian rate per channel using the radian data and the channel
data. At block 518, the method may include receiving customer index data via the
digital marketing platform 112. At block 520, the method may include receiving
conversion index data. At block 522, the method may include calculating a conversion
rate using the customer index, the conversion index, and the signal of the click rate

15
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through domains. At block 524, the method may include calculating a micro-moment
value using the conversion rate and the radian rate per channel. In some embodiments,
at block 526, the method may include engaging a customer based on the calculated
micro-moment value. In some embodiments, engaging the customer may include, but
is not limited to, sending a promotional offer, sending an electronic coupon, or sending a
targeted advertisement, etc.

[0044] In some embodiments, the system 100 may include a module to determine a
value for each customer. For example, an algorithm may determine whether a
customer is going to be profitable or not and for how long. Too, an algorithm may
predict the monetary value associated with a customer relationship. Equation 6
illustrates one example of a customer lifetime value (“CLV”) algorithm:

.

. .

T cPuture Contrivution Moy gins,
3

. ¥

Eq. 6 OV = D A i v 1 A
£ \Historical Lifetinme Valuespd X A ’
=1

[0045] In Equation 6, m = the micro-moment index; ¢ = Customer Index; p = total
number of purchases in a period of time; t = number of time period the CLV is being
calculated; and CL = the Customer Loyalty Index. The CLV algorithm of Equation 6
may allow observation of various individual-level buying patterns from the past and find
the various customer stories in the data set. It may also allow understanding of which
patterns correspond with valuable customers and which patterns correspond with
customers who are opting out. As new customers join a system implementing the CLV
algorithm of Equation 6, the system (e.g., system 100) may match the new customer to
patterns that are recognized by the CLV algorithm.

[0046] In some embodiments, the system 100 may also include a module to
determine which impressions will best meet the advertising performance metrics. For
example, an algorithm may optimize timing for real-time bidding (“RTB”) on customer
impressions within a website for a merchant. For example, advertising campaign
budget constraints may be given as impression delivery goals g;. An impression group
imay be defined as a (placement, user) tuple, at which level both click-through-rate
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(“CTR”) prediction p; and inventory control represented by Equation 7 may be
performed:

3
Eq.7 z Ay Sy

[0047] Given the above, the cost term w; will be zero since impressions are from the
inventory. Thus, the revenue lift and the CTR lift may be represented by Equations 8
and 9, below:

Eq. 8 |-

Eq. 9 CTRIft=

[0048] The timing for RTB may also be optimized by the following pseudo code:

Input: g, 95,04,V
Ot puat:

L)

segg g My
1 begin

2 o W

3 foreach wrpression 4

4 Py = plelic

15 rry < UpdateAlphaio; ), ¥
16 el
17 end
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[0049] In some embodiments, the system 100 may also include a module to evaluate
each customer impression based on its predicted probability to achieve a goal of the
advertising campaign. For example the module may evaluate Equations 10 and 11,

below.
' ",
e+y—F{B_ } v —FEB.}
Eq. 10 wmfh = =i 2
¥ ¥
¥
v — o 3 {e® Rt
Eq 11 ¥ S Cgiﬁ;‘:t-ﬂve ¥ g@amc { ’x\h‘g;:gsi;}fr_}:pi-_ig wr fe

[0050] Where Cpanic = @ number of impressions won during a panic; Cexpioir= @
number of impressions won during exploitation; and Cexpiore = @ NuMber of impressions
won during exploration. Costs per thousand (“CPM”) may also be analyzed by the

following pseudocode:

AL Bgua = Biv.

[ \I..‘h.‘- . i S S ;o
I . ) -~ (t:}:(._«;)ﬁ,nj:.»]_ i{LHd Ti*g)‘{;n‘.,g{_n -~ -’!Wigfi, th&'ll

5 Sort p € Sie: difine gy to be the kth smallest p in

6 A4 i
63: end if
fid: while More rounds and grermam > 0 do
6% Bid By, with probability 4,0 otherwise.
66 If Bid won then goomain « fremain — L
67: end while
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where optimized daily or other periodic budget updates may be calculated and posted,
as needed, to meet each campaign goal.

[0051] Fig. 7 is a high-level block diagram of the various components of the system
100.

[0052] Fig. 6 is a high-level block diagram of an example computing environment
600, for example, for linking the digital marketing platform to front end components that
may run the customer digital content browser and/or the merchant digital content
system. The computing device 601 may include a server (e.g., the data processing
server 118), a mobile computing device (e.g., computing device 128, a cellular phone, a
tablet computer, a Wi-Fi-enabled device or other personal computing device capable of
wireless or wired communication), a thin client, or other known type of computing
device. As will be recognized by one skilled in the art, in light of the disclosure and
teachings herein, other types of computing devices can be used that have different
architectures. Processor systems similar or identical to the example systems and
methods for linking dynamic information, such as customer data, to a data record may
be used to implement and execute the example systems of Fig. 1. Although the
example system 600 is described below as including a plurality of peripherals,
interfaces, chips, memories, etc., one or more of those elements may be omitted from
other example processor systems used to implement and execute the example system
for linking dynamic information to a digital marketing platform. Also, other components
may be added.

[0053] As shown in Fig. 6, the computing device 601 includes a processor 602 that is
coupled to an interconnection bus. The processor 602 includes a register set or register
space 604, which is depicted in Fig. 6 as being entirely on-chip, but which could
alternatively be located entirely or partially off-chip and directly coupled to the processor
602 via dedicated electrical connections and/or via the interconnection bus. The
processor 602 may be any suitable processor, processing unit or microprocessor.
Although not shown in Fig. 6, the computing device 601 may be a multi-processor

device and, thus, may include one or more additional processors that are identical or
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similar to the processor 602 and that are communicatively coupled to the

interconnection bus.

[0054] The processor 602 of Fig. 6 is coupled to a chipset 606, which includes a
memory controller 608 and a peripheral input/output (I/O) controller 610. As is well
known, a chipset typically provides I/O and memory management functions as well as a
plurality of general purpose and/or special purpose registers, timers, etc. that are
accessible or used by one or more processors coupled to the chipset 606. The memory
controller 608 performs functions that enable the processor 602 (or processors if there
are multiple processors) to access a system memory 612 and a mass storage memory
614, that may include either or both of an in-memory cache (e.g., a cache within the
memory 612) or an on-disk cache (e.g., a cache within the mass storage memory 614).

[0055] The system memory 612 may include any desired type of volatile and/or non-
volatile memory such as, for example, static random access memory (SRAM), dynamic
random access memory (DRAM), flash memory, read-only memory (ROM), etc. The
mass storage memory 614 may include any desired type of mass storage device. For
example, if the computing device 601 is used to implement a module 616 (e.g., the
various modules link dynamic information, such as photographs, to a payment device
transaction record and to create the dynamic transaction record and other modules as
herein described). The mass storage memory 614 may include a hard disk drive, an
optical drive, a tape storage device, a solid-state memory (e.g., a flash memory, a RAM
memory, etc.), a magnetic memory (e.g., a hard drive), or any other memory suitable for
mass storage. As used herein, the terms module, block, function, operation, procedure,
routine, step, and method refer to tangible computer program logic or tangible computer
executable instructions that provide the specified functionality to the computing device
601 and the system 100. Thus, a module, block, function, operation, procedure,
routine, step, and method can be implemented in hardware, firmware, and/or software.
In one embodiment, program modules and routines are stored in mass storage memory
614, loaded into system memory 612, and executed by a processor 602 or can be
provided from computer program products that are stored in tangible computer-readable
storage mediums (e.g. RAM, hard disk, optical/magnetic media, etc.).
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[0056] The peripheral I/O controller 610 performs functions that enable the processor
602 to communicate with a peripheral input/output (1/0O) device 624, a network interface
626, a local network transceiver 628, (via the network interface 626) via a peripheral 1/0
bus. The I/O device 624 may be any desired type of I/O device such as, for example, a
keyboard, a display (e.g., a liquid crystal display (LCD), a cathode ray tube (CRT)
display, etc.), a navigation device (e.g., @ mouse, a trackball, a capacitive touch pad, a
joystick, etc.), etc. The I/O device 624 may be used with the module 616, etc., to
receive data from the transceiver 628, send the data to the backend components of the
system 100, and perform any operations related to the methods as described herein.
The local network transceiver 628 may include support for a Wi-Fi network, Bluetooth,
Infrared, cellular, or other wireless data transmission protocols. In other embodiments,
one element may simultaneously support each of the various wireless protocols
employed by the computing device 601. For example, a software-defined radio may be
able to support multiple protocols via downloadable instructions. In operation, the
computing device 601 may be able to periodically poll for visible wireless network
transmitters (both cellular and local network) on a periodic basis. Such polling may be
possible even while normal wireless traffic is being supported on the computing device
601. The network interface 626 may be, for example, an Ethernet device, an
asynchronous transfer mode (ATM) device, an 802.11 wireless interface device, a DSL
modem, a cable modem, a cellular modem, etc., that enables the system 100 to
communicate with another computer system having at least the elements described in

relation to the system 100.

[0057] While the memory controller 608 and the 1/0O controller 610 are depicted in
Fig. 6 as separate functional blocks within the chipset 606, the functions performed by
these blocks may be integrated within a single integrated circuit or may be implemented
using two or more separate integrated circuits. The computing environment 600 may
also implement the module 616 on a remote computing device 630. The remote
computing device 630 may communicate with the computing device 601 over an
Ethernet link 632. In some embodiments, the module 616 may be retrieved by the

computing device 601 from a cloud computing server 634 via the Internet 636. When
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using the cloud computing server 634, the retrieved module 616 may be
programmatically linked with the computing device 601. The module 616 may be a
collection of various software platforms including artificial intelligence software and
document creation software or may also be a Java® applet executing within a Java®
Virtual Machine (JVM) environment resident in the computing device 601 or the remote
computing device 630. The modeling module 620 and the execution module 622 may
also be “plug-ins” adapted to execute in a web-browser located on the computing
devices 601 and 630. In some embodiments, the module 616 may communicate with
back end components 638 such as the backend components 110 of Fig. 1 via the
Internet 636.

[0058] The system 600 may include but is not limited to any combination of a LAN, a
MAN, a WAN, a mobile, a wired or wireless network, a private network, or a virtual
private network. Moreover, while only one remote computing device 630 is illustrated in
Fig. 6 to simplify and clarify the description, it is understood that any number of client
computers are supported and can be in communication within the system 100.

[0059] Additionally, certain embodiments are described herein as including logic or a
number of components, modules, or mechanisms. Modules may constitute either
software modules (e.g., code or instructions embodied on a machine-readable medium
or in a transmission signal, wherein the code is executed by a processor) or hardware
modules. A hardware module is tangible unit capable of performing certain operations
and may be configured or arranged in a certain manner. In example embodiments, one
or more computer systems (e.g., a standalone, client or server computer system) or one
or more hardware modules of a computer system (e.g., a processor or a group of
processors) may be configured by software (e.g., an application or application portion)
as a hardware module that operates to perform certain operations as described herein.

[0060] In various embodiments, a hardware module may be implemented

mechanically or electronically. For example, a hardware module may comprise

dedicated circuitry or logic that is permanently configured (e.g., as a special-purpose

processor, such as a field programmable gate array (FPGA) or an application-specific

integrated circuit (ASIC)) to perform certain operations. A hardware module may also
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comprise programmable logic or circuitry (e.g., as encompassed within a general-
purpose processor or other programmable processor) that is temporarily configured by
software to perform certain operations. It will be appreciated that the decision to
implement a hardware module mechanically, in dedicated and permanently configured
circuitry, or in temporarily configured circuitry (e.g., configured by software) may be
driven by cost and time considerations.

[0061] Accordingly, the term “hardware module” should be understood to encompass
a tangible entity, be that an entity that is physically constructed, permanently configured
(e.g., hardwired), or temporarily configured (e.g., programmed) to operate in a certain
manner or to perform certain operations described herein. As used herein, “hardware-
implemented module” refers to a hardware module. Considering embodiments in which
hardware modules are temporarily configured (e.g., programmed), each of the hardware
modules need not be configured or instantiated at any one instance in time. For
example, where the hardware modules comprise a general-purpose processor
configured using software, the general-purpose processor may be configured as
respective different hardware modules at different times. Software may accordingly
configure a processor, for example, to constitute a particular hardware module at one
instance of time and to constitute a different hardware module at a different instance of

time.

[0062] Hardware modules can provide information to, and receive information from,
other hardware modules. Accordingly, the described hardware modules may be
regarded as being communicatively coupled. Where multiple of such hardware
modules exist contemporaneously, communications may be achieved through signal
transmission (e.g., over appropriate circuits and buses) that connect the hardware
modules. In embodiments in which multiple hardware modules are configured or
instantiated at different times, communications between such hardware modules may
be achieved, for example, through the storage and retrieval of information in memory
structures to which the multiple hardware modules have access. For example, one
hardware module may perform an operation and store the output of that operation in a

memory device to which it is communicatively coupled. A further hardware module may
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then, at a later time, access the memory device to retrieve and process the stored
output. Hardware modules may also initiate communications with input or output

devices, and can operate on a resource (e.g., a collection of information).

[0063] The various operations of example methods described herein may be
performed, at least partially, by one or more processors that are temporarily configured
(e.g., by software) or permanently configured to perform the relevant operations.
Whether temporarily or permanently configured, such processors may constitute
processor-implemented modules that operate to perform one or more operations or
functions. The modules referred to herein may, in some example embodiments,

comprise processor-implemented modules.

[0064] Similarly, the methods or routines described herein may be at least partially
processor-implemented. For example, at least some of the operations of a method may
be performed by one or processors or processor-implemented hardware modules. The
performance of certain of the operations may be distributed among the one or more
processors, not only residing within a single machine, but deployed across a number of
machines. In some example embodiments, the processor or processors may be
located in a single location (e.g., within a home environment, an office environment or
as a server farm), while in other embodiments the processors may be distributed across

a number of locations.

[0065] The one or more processors may also operate to support performance of the
relevant operations in a “cloud computing” environment or as a “software as a service”
(SaaS). For example, at least some of the operations may be performed by a group of
computers (as examples of machines including processors), these operations being
accessible via a network (e.g., the Internet) and via one or more appropriate interfaces
(e.g., application program interfaces (APIs).)

[0066] The performance of certain of the operations may be distributed among the
one or more processors, not only residing within a single machine, but deployed across
a number of machines. In some example embodiments, the one or more processors or

processor-implemented modules may be located in a single geographic location (e.g.,
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within a home environment, an office environment, or a server farm). In other example
embodiments, the one or more processors or processor-implemented modules may be

distributed across a number of geographic locations.

[0067] Some portions of this specification are presented in terms of algorithms or
symbolic representations of operations on data stored as bits or binary digital signals
within a machine memory (e.g., a computer memory). These algorithms or symbolic
representations are examples of techniques used by those of ordinary skill in the data
processing arts to convey the substance of their work to others skilled in the art. As
used herein, an “algorithm” is a self-consistent sequence of operations or similar
processing leading to a desired result. In this context, algorithms and operations
involve physical manipulation of physical quantities. Typically, but not necessarily, such
quantities may take the form of electrical, magnetic, or optical signals capable of being
stored, accessed, transferred, combined, compared, or otherwise manipulated by a

machine. ltis convenient at times, principally for reasons of common usage, to refer to

such signals using words such as “data,” “content,” “bits,” “values,” “elements,”

“symbols,” “characters,” “terms,” “numbers,” “numerals,” or the like. These words,

however, are merely convenient labels and are to be associated with appropriate
physical quantities.

[0068] Unless specifically stated otherwise, discussions herein using words such as

“processing,” “computing,” “calculating,” “determining,” “presenting,” “displaying,” or the
like may refer to actions or processes of a machine (e.g., a computer) that manipulates
or transforms data represented as physical (e.g., electronic, magnetic, or optical)
quantities within one or more memories (e.g., volatile memory, non-volatile memory, or
a combination thereof), registers, or other machine components that receive, store,

transmit, or display information.

[0069] As used herein any reference to “some embodiments” or “an embodiment” or
“teaching” means that a particular element, feature, structure, or characteristic
described in connection with the embodiment is included in at least one embodiment.
The appearances of the phrase “in some embodiments” or “teachings” in various places

in the specification are not necessarily all referring to the same embodiment.
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[0070] Some embodiments may be described using the expression “coupled” and
“connected” along with their derivatives. For example, some embodiments may be
described using the term “coupled” to indicate that two or more elements are in direct
physical or electrical contact. The term “coupled,” however, may also mean that two or
more elements are not in direct contact with each other, but yet still co-operate or
interact with each other. The embodiments are not limited in this context.

[0071] Further, the figures depict preferred embodiments for purposes of illustration
only. One skilled in the art will readily recognize from the following discussion that
alternative embodiments of the structures and methods illustrated herein may be
employed without departing from the principles described herein

[0072] Upon reading this disclosure, those of skill in the art will appreciate still
additional alternative structural and functional designs for the systems and methods
described herein through the disclosed principles herein. Thus, while particular
embodiments and applications have been illustrated and described, it is to be
understood that the disclosed embodiments are not limited to the precise construction
and components disclosed herein. Various modifications, changes and variations,
which will be apparent to those skilled in the art, may be made in the arrangement,
operation and details of the systems and methods disclosed herein without departing

from the spirit and scope defined in any appended claims.
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CLAIMS

1. A computer-implemented method for determining a micro-moment value,
the method comprising:

receiving, via a network, customer data associated with behavior of a plurality of
customers;

determining, via one or more processors, a signal of a click rate through domains
based on the customer data;

determining, via the one or more processors, a radian rate per channel based on
the customer data;

determining, via the one or more processors, a conversion rate based on the
signal of the click rate through domains; and

determining, via the one or more processors, a micro-moment value based on

the radian rate per channel and the conversion rate.

2. The method of claim 1, further comprising engaging a customer based on

the micro-moment value.

3. The method of claim 2, wherein engaging the customer includes at least
one of: sending a promotional offer, sending an electronic coupon, or sending a

targeted advertisement.

4. The method of claim 1, wherein the received customer data includes real-
time consumer journey data, contextual signals value data, a click index value, and a
customer experience type value, and wherein the signal of click rate through domains is
determined based on the real-time consumer journey data, the contextual signals value

data, the click index value, and the customer experience type value.

5. The method of claim 4, wherein the received customer data further
includes customer index data and conversion index data, and wherein the conversion
rate is determined based on the customer index data, the conversion index data, and

the signal of the click rate through domains.
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6. The method of claim 5, wherein the received customer data further
includes radian data and channel data, and wherein the radian rate per channel is

determined based on the radian data and the channel data.

7. The method of claim 6, wherein the radian rate per channel is determined
based on the algorithm:
.{H?“mﬁ im&sl:
chb

where: radians = the radian data; and

ch5 = the channel data.

8. The method of claim 4, wherein the signal of click rate through domains is
based on the algorithm:

—
g=3

where: RCV = the real-time customer journey value;
Y = the contextual signals value;
y = the click index value; and

e = the customer experience type value.

9. The method of claim 5, wherein the conversion rate is determined based
on the algorithm:

where: p = the customer index data;
¢ = the conversion index data;
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RCV = the real-time customer journey value;
Y = the contextual signals value;
y = the click index value; and

e = the customer experience type value.

10. The method of claim 6, wherein the micro-moment value is determined

based on the algorithm:

S,

. NO SN ROV Hradians
MMV, = 3 ) () )

£=1 =1
where: MMV; = the micro-moment value;
radians = the radian data;
ch5 = the channel data;
p = the customer index data;
¢ = the conversion index data;
RCV = the real-time customer journey value;
Y = the contextual signals value;
y = the click index value; and

e = the customer experience type value.

11. A digital marketing platform comprising:

at least one processor, and

at least one memory storing computer executable instructions that, when
executed by the at least one processor, cause the apparatus at least to perform the

steps of:
receiving, via a network, customer data associated with behavior of a plurality of

customers;
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determining, via one or more processors, a signal of a click rate through domains
based on the customer data;

determining, via the one or more processors, a radian rate per channel based on
the customer data;

determining, via the one or more processors, a conversion rate based on the
signal of the click rate through domains; and

determining, via the one or more processors, a micro-moment value based on

the radian rate per channel and the conversion rate.

12.  The method of claim 11, further comprising engaging a customer based

on the micro-moment value.

13.  The method of claim 12, wherein engaging the customer includes at least
one of: sending a promotional offer, sending an electronic coupon, or sending a

targeted advertisement.

14.  The method of claim 11, wherein the received customer data includes
real-time consumer journey data, contextual signals value data, a click index value, and
a customer experience type value, and wherein the signal of click rate through domains
is determined based on the real-time consumer journey data, the contextual signals
value data, the click index value, and the customer experience type value.

15.  The method of claim 14, wherein the received customer data further
includes customer index data and conversion index data, and wherein the conversion
rate is determined based on the customer index data, the conversion index data, and
the signal of the click rate through domains.

16. The method of claim 15, wherein the received customer data further
includes radian data and channel data, and wherein the radian rate per channel is
determined based on the radian data and the channel data.
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17.  The method of claim 16, wherein the radian rate per channel is

determined based on the algorithm:

{H radians.
Y ¢chy  °

where: radians = the radian data; and

ch5 = the channel data.

18.  The method of claim 14, wherein the signal of click rate through domains
is based on the algorithm:

¥

>,

Li\ }': +
e=3 =
where: RCV = the real-time customer journey value;
Y = the contextual signals value;
y = the click index value; and
e = the customer experience type value.
19.

The method of claim 15, wherein the conversion rate is determined based
on the algorithm:

=1 g=3

where: p = the customer index data;
¢ = the conversion index data;
RCV = the real-time customer journey value;
Y = the contextual signals value;
y = the click index value; and
e = the customer experience type value.
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20. The method of claim 16, wherein the micro-moment value is determined

based on the algorithm:

I ; RCY  lHrodinns
MMV, = 2 2 {—=*{ — )
BV AR A ch5
=31 =1
where: MMV, = the micro-moment value;

radians = the radian data;

chb = the channel data;

p = the customer index data;

¢ = the conversion index data;

RCV = the real-time customer journey value;
Y = the contextual signals value;

y = the click index value; and

e = the customer experience type value.
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