mobileLIVE

Maximizing
through

- _Understanding Al-and-its-methods

 Aligning business opportunities with Al methods

« Maximizing Al potential in “Customer” domain understanding through
the strategic application of various Al methods

October 2023




This document will help maximizing

business outcomes with the right
selection of Al methods

Al is no longer a concept of the future; it is actively reshaping businesses. The
focus has shifted from "why" to "how" when it comes to harnessing its vast
potential. While generative Al offers immense creative power, it is not a one-size-
fits-all solution for every business challenge.

To harness the full potential of artificial intelligence (Al) within the business
landscape, it's crucial to first gain a deep understanding of its various subsets and
unique methods. These methods include regression, classification, clustering,
dimensionality reduction, reinforcement learning, and generative Al. By
understanding these methods and selecting the right one, businesses can drive true
value and achieve tangible results.

This document provides insights that guide the alignment. Additionally, to illustrate,
we explore how Al's potential can be harnessed through understanding customer
data, highlighting its capability to define specific niches and offer tailored solutions.

The key message here is to first identify the business opportunity and then map it
with the right Al method to maximize results.
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Understanding

Al

MACHINE LEARNING
(ML)

DEEP LEARNING
(DL)

GENERATIVE Al

LARGE LANGUAGE
and IMAGE
MODELS
(LLMs, GIMs)

GPT-2/3/4,
BERT, BARD T5,
RoBERTa

is an interdisciplinary field that aims to create machines/software capable of

performing task that would typically require human intelligence. It is the capability
of a machine or software to think, learn, and make decisions either by mimicking
human cognitive functions, such as understanding language, recognizing patterns,
and solving problems, or by using algorithms and statistical models to analyze and
interpret data.

, a subfield of Al, emphasizes the creation of algorithms and models that

empower machines to enhance their performance on specific tasks or make
informed decisions and predictions. Instead of relying on explicit programming for
these tasks, machine learning derives its insights from data. One prominent set of
Machine Learning is which focuses on training deep neural networks
to automatically extract and understand complex patterns in data.

is a subfield of ML that focuses on algorithms based on artificial neural

networks. It imitates the way our brain works for computers to learn from
experience and understand the world in terms of hierarchy of concepts. It can
perform complex tasks such as image recognition, natural language processing,
speech synthesis and more. Deep learning, with its intricate neural network
architectures, serves as the foundation for various specialized techniques and one
of its most intriguing subsets is , which leverages deep learning's
prowess to generate novel and original content.

represents a specialized subfield within the broader domains of DL

ML. In GenAl, the focus is on developing systems capable of generating novel
content that was not explicitly present in the original training data. This content
generation can take various forms, including but not limited to images, textual
narratives, musical compositions, or other types of data

are a specific category of DL models engineered with the primary

purpose of comprehending and producing human-like text. LLMs are trained on vast
amounts of textual data, enabling them to generate coherent and contextually
relevant text passages, answer questions, complete sentences, and perform other
text-related tasks. LLM is like a computer artist in a way that it needs to learn and
practice, it does this by looking at a lot of data. You provide a topic prompt, and the
LLM generates content and ideas like '10 Tips for a Healthier Lifestyle' and articles
on topics such as ‘Technology Trends.' is a specific kind of LLM.

- Generative Pre-trained Transformer - is a specific series of LLMs
developed by OpenAll. It uses deep learning to generate human-like text. GPT is
trained using a method called "maximum likelihood" to predict the next word in a
sequence, given all the previous words in it. It understands and produces coherent
responses by training on vast amounts of data.

is a more specialized application of GPT model tailored for

conversational interactions. It is designed to simulate human-like conversations in
a chatbot format.



Mapping business
outcomes to the right
Al method and data




Unlocking Al's full potential requires a harmonious
blend of three key elements: defining the business
challenge, selecting the right Al method, and
leveraging your data effectively.

Step 1.
Understand
Business
Challenge
First

Step 4.

ondersana Align "all
three"

Step 3.
Understand
available Data

The true potential of Al lies at the intersection of three fundamental components:
understanding the business challenge, grasping the intricacies of Al methods, and
capitalizing on the data at one's disposal. It is vital to delve deep into the specific
business challenge presented, recognizing its complexities and implications. Equally
important is the need to appreciate the diverse range of Al methods available and
discern which is most apt for the challenge in question. However, the equation remains
incomplete without a comprehensive grasp of the data on hand. It's about knowing the
data's characteristics, its limitations, and the most effective methods to utilize it. This
chapter sums up the synergy between various business challenges, the most suited Al
method for each, and the corresponding data prerequisites, shedding light on their
practical applications in the real world.
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Step 1: Identify what the business is
trying to ?

The core business problem here is the need to make accurate predictions
of continuous values, which can significantly impact strategic planning,
forecasting, resource allocation, and profitability.

Example: Sales forecasting

The core business problem here is to categorize and label data points
automatically, leveraging historical data, which can significantly impact
informed decision-making and streamlined operations.

Example: Sentiment Analysis

Businesses often encounter vast pools of data where inherent groupings
or segments exist, but these groupings are not pre-defined or labeled.
The primary business challenge here is to discern and categorize these
inherent groupings effectively to derive actionable insights.

Example: Market Segmentation

Businesses are challenged with vast datasets that are high-dimensional,
making them cumbersome to analyze and interpret. The core business
problem is the efficient extraction of actionable insights from these
massive datasets without being overwhelmed by their intricacy.

Example: Image Compression

In many business scenarios, the central challenge is identifying and
implementing the most effective strategy that ensures the greatest long-
term benefits. This involves making a series of decisions, each with
potential rewards or penalties, to achieve the best cumulative outcome.

Example: Energy Optimization

Businesses face the pressing challenge of consistently producing fresh
content, designs, or solutions that align with existing data, market
insights, and evolving customer preferences. This need for continuous
innovation, whether in product development, training simulations, or
marketing strategies, is paramount to stay relevant and ahead of the
curve.

Example: Automated Product Descriptions



Step 2: Understand what Al methods are in the

toolset?

Regression

Classification

Clustering

Dimensionality
Reduction

Reinforcement
Learning

Generative
Al

Regression models are used for predicting continuous outcomes.

A myriad of algorithms are designed specifically for regression, including linear
regression, polynomial regression, Ridge Regression, Lasso Regression, and Elastic Net
Regression. Furthermore, techniques like Decision Trees, Random Forest, Support
Vector Machines (SVR), and K-Nearest Neighbors (KNN) can be effectively employed
for regression tasks.

Classification models are used to categorize data into specific
classes or categories based on input features.

Many algorithms are designed specifically for classification, including Logistic
Regression, Decision Trees, Random Forest, Support Vector Machines (SVMs), K-
Nearest Neighbors (KNN), Naive Bayes, Linear Discriminant Analysis (LDA),
Convolutional Neural Networks(CNNs) and Recurrent Neural Networks (RNNs).

Clustering models are used to group similar data points together
based on certain characteristics

Several algorithms are tailored specifically for clustering tasks, such as K-Means
Clustering, Hierarchical Clustering, Agglomerative Clustering, Gaussian Mixture
Models (GMM), and Mean Shift Clustering.

Dimensionality reduction model involves reducing the number
of features or variables under consideration to make the data
more manageable and to improve model performance.

Examples of Dimensionality Reduction algorithms include Principal Component

Analysis (PCA), Linear Discriminant Analysis (LDA), t-Distributed Stochastic Neighbor
Embedding (t-SNE), Autoencoders, Factor Analysis, Isomap, Uniform Manifold D I

Approximation and Projection (UMAP), Feature Agglomeration, Random Projection.

Reinforcement learning models learn by taking actions in an

environment and receiving feedback through rewards or ws
penalties, aiming to maximize cumulative rewards over time.

Examples of Reinforcement Learning algorithms include Q-Learning, Deep Q Network

(DQN), Proximity Policy Optimization (PP), Monte Carlo Tree Search (MCTS), a

Advantage Actor-Critic (A2C), Deep Deterministic Policy Gradient (DDPG),
Independent Q-Learning, Multi-Agent Deep Deterministic Policy Gradient (MADDPG)

Generative Al refers to a subset of Al models that have the
capability to produce content resembling the data on which they
were trained.

Examples of Generative Al algorithms include Generative Adversarial Networks
(GANSs), Variational Autoencoders (VAEs), Restricted Boltzmann Machines (RBMs), g
Recurrent Neural Networks (RNNs), Transformer-based Models (e.g., GPT, BERT ,T5),

Deep Attention Generative Adversarial Networks (DALL-E).
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Step 3: Understand what IS ?

Pre-defined or
No Pre-defined
Data

Labeled or Un-
labeled Data

Volume of Data

Variability of
Data

Quality of Data

Relevance of
Data

Timeliness

Feature
Representation

Structured /
Unstructured

Privacy

In Al learning, "pre-defined data" is data that's already been chosen, structured, or
labeled for certain tasks and is then input into an Al for training or evaluation.

For supervised learning (e.g., Regression, Classification), data must be labelled. The labels
associated with the data must be accurate. Mislabeled data can mislead the training
process. For un-supervised learning (e.g., Clustering, Dimensionality Reduction), labeled
data is not required.

Larger datasets often lead to better model performance. Al models, especially deep
learning or reinforcement learning models, often require large amounts of data to
generalize well and avoid overfitting. This is why big datasets are a valuable asset in the
world of Al.

To ensure that the Al model can work reliably under different conditions, the training
data should represent a wide range of examples from the target domain. The data should
represent the diversity of real-world scenarios the model is expected to handle.

Data should be free from inconsistencies and noise. Removing outliers and noise can help
improve the results of the Al model. Preprocessing, such as noise filtering or outlier
removal, can improve outcomes. If there are missing values, appropriate imputation or
removal methods should be applied.

Ensuring that data is directly relevant to the specific problem being addressed is essential
for effective Al modeling. Incorporating extraneous or off-topic data can lead the model
astray, causing it to detect patterns that aren't truly indicative of the underlying problem.

It's imperative that data is not only current but also updated on a regular basis. This
becomes even more critical for models operating in dynamic environments where
conditions can shift quickly.

The way data is represented (e.g., raw pixel values, normalized values, embeddings) can
influence model performance. Proper feature engineering and representation can make a
big difference.

Based on the specific use-case, generative models may necessitate a combination of
structured data, such as tables and databases, along with unstructured data sources,
including images, text, or even audio recordings. Ensuring a diverse mix of these data
types can enhance the model's versatility and accuracy.

It's vital to make sure that the data utilized respects privacy rules and rights. If handling
confidential information, methods such as data anonymization or differential privacy can
be applied.



Step 4: How to map
appropriate and ?

Example Al Al Learning
Use Cases Method Type

1. Sales Forecasting
Supply Chain
Optimization

Customer LTV modeling
Traffic Prediction Supervised
Churn rate prediction

N

Regression

ukhw

Learning
Fraud detection

Loan approval

Sentiment analysis Classification

Product recommendation

Intrusion detection

uhwnN e

Image segmentation

Social network analysis

Market segmentation

Recommendation Clustering
systems

5. Genomic and biological

data analysis

el

Un-supervised

Learning
1. Noise reduction

Genomics and Gene

expression analysis Dimensionality
Image compression Reduction
Handwriting analysis

Cheminformatics

N

ukhw

[y

Text/Image/Video
generation

2. Music composition
Interior design
visualization

Ideation and product dev
Virtual agents / bots

Combined

Generative Al Supervised
and Un-

supervised

w

Robotics

Autonomous vehicles Reinforcement Trial-and-
Game playing Learning Error Learning
Energy optimization

Industrial automation

uhwN R U A

Supervised learning: Supervised learning involves training a machine learning model using data that comes with known
answers, or labels. Essentially, the model is taught using known examples, receiving the right solutions as it learns
Unsupervised learning: Unsupervised learning is a machine learning method where the model is trained using data
without predefined labels. Essentially, the model uncovers patterns and relationships in the data on its own, without
being given specific examples of correct outcomes

to the

Data Data
Given Labeling

Labelled
Data
Required

Pre-

defined

Data

given
No
Labelled
Data
Required

No Pre-

defined

Data

given



How can various
“customer” domain
use cases be realized
by harnessing the
right Al methods?



Utilizing full spectrum of Al methods in the
“customer" domain allows businesses to deeply
understand their customers, predict behaviors, and
enhance personalized experiences, ultimately
leading to increased satisfaction and loyalty.

Unlocking the full potential of advanced Al methods opens up a myriad of real-world
applications that can transform industries. While the possibilities are vast, to illustrate
the depth of Al's impact, let's focus on a specific “customer” domain. As a testament
to the versatility and prowess of Al in shaping modern business strategies, the
example of 'Customer’ domain provides a clear demonstration.

Understanding the “customer” stands as a cornerstone in contemporary business,
empowering organizations to customize their offerings and strategies to cater to
distinct customer groups. By leveraging Al methods such as regression, classification,
clustering, dimensionality reduction, reinforcement learning, and generative Al,
businesses can delve deeper into their customer base, anticipate future behaviors,
and curate more personalized experiences.

When applied astutely, these
Al methods can revolutionize
the way businesses engage
with and cater to their
customers, leading to
heightened customer
satisfaction and loyalty. The
next table explains how

different business use cases
within the realm of customer

domain can be realized by
harnessing the appropriate

Al methods and algorithms.
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Eighteen use cases focused on Customer domain, based
on Al methods

Regression
Methods

Classification
Methods

Clustering
Methods

Dimensionality
Reduction
Methods

Reinforcement
Learning
Methods

Generative Al
Technique

10

13

Customer Lifetime
Value Prediction

Estimating the cumulative
revenue a business can
anticipate from a specific
customer over the course
of their relationship.

Churn Prediction

Stratifying customers based
on their propensity to discontinue

a service or product.
Note that for churn rate prediction,
Regression method will be used.

Behavioral
Segmentation

Assembling customers based
on purchase behaviors,
browsing tendencies, or
product inclinations.

n
Customer Behavior

Driver

Pinpointing pivotal features or
attributes that significantly
influence customer behavior,
optimizing segmentation efficacy.

A/[B Testing 14
Experimentation

Dynamically allocating users to
different A/B test groups based

on their behavior and characteristics.
This can help in more efficient and
adaptive experimentation for
customer segmentation.

. 17
Synthetic Customer

Profile Generation

Crafting synthetic customer
datasets that emulate genuine
customer profiles facilitating model
testing and training without
breaching privacy norms.

Purchase Frequency
Forecasting

Projecting the frequency
of a customer's purchases
within a designated time
span.

Up-sell/Cross-Sell
Opportunities

Pinpointing customers
predisposed to be receptive
to supplementary products
or premium services.

Demographic
Segmentation

Categorizing customers
grounded in demographic
attributes such as age,
gender, income, and more.

Customer Data
Visualization

Condensing the dimensionality
of customer datasets to facilitate
visualization and comprehension
of patterns or clusters in a 2D/3D
framework.

Customer Loyalty
Program

Optimizing loyalty programs for
different customer segments.
The system can learn how to
tailor rewards, discounts, or
incentives to maximize customer
retention and lifetime value.

Personalized Marketing
Content Creation

Producing marketing content
tailored to individual customer
segments, reflecting their
preferences and behaviors.

12

15

Spend Amount
Estimation

Foreseeing the sum, a customer
is projected to expend in a
stipulated period, grounded in
historical data.

Customer Satisfaction
Insights

Segmenting customers into
categories like satisfied, neutral,
or dissatisfied, leveraging
feedback and interaction
metrics.

Psychorgraphic
Segmentation

Collating customers based
on lifestyle attributes,
interests, values, and
mindsets.

Noise Reduction
in Customer Data

Refining customer datasets by
eliminating superfluous or less
pertinent details, enhancing
segmentation clarity.

Recommendation
Systems
y
Personalizing content
recommendations (e.g., movies,
music) to users by learning
from their real time
interactions and feedback.

Strategy Planning
for Target Markets

Employing generative models
to eliminate diverse customer
behavior scenarios, equipping
business to strategize for range
of market solutions.
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Conclusion

While the allure of Generative Al, with its innovative capabilities, is undeniable, it's crucial for
businesses to recognize that Al is a vast field with much more to offer. Generative Al is just one piece
of the puzzle, and to truly harness the transformative power of Al, businesses must adopt a holistic
approach.

By delving into “customer” domain, we've showcased how a single business focus area can yield
diverse and valuable outcomes when paired with the right Al method. From predicting customer
behaviors to creating personalized marketing content, the possibilities are vast and varied. However,
the key to unlocking these benefits lies in the hands of business stakeholders. Their ability to discern
the nuances of Al methods and align them with specific business challenges will determine the
success of their Al endeavors.

The "Al Decision Matrix: Aligning methods with business goals" introduced in this paper is a
testament to the importance of strategic Al deployment. It's not just about adopting Al but about
understanding its breadth, depth, and potential to drive meaningful business outcomes.

While Al presents a plethora of opportunities, its true potential is realized when businesses approach
it with clarity, strategy, and a deep understanding of its capabilities. For businesses aiming to stay at
the forefront of innovation and growth, a well-rounded and informed approach to Al is not just
beneficial—it’s imperative.

Generative Al is just one piece of the puzzle, and
to truly harness the transformative power of Al,
businesses must adopt a holistic approach.
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