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Enhancing the Process
with



What is Machine Learning?

Predictions based on Prior Observation

Machine learning explores the construction and study of
algorithms that can learn from and make predictions on data
(wikipedia)

Probabilistic based computer algorithms that make predictions
about observed data based on previous experience



https://en.wikipedia.org/wiki/Machine_learning

Probabilistic Modeling

Prediction based on “features”

ML determines likely outcomes based on training with already
classified data



ML is Multi-disciplinary

Data Science

Real world problems

You have to know the problem you are trying to

solve. ML is a vacuum is not useful

Statistics

ML has underpinnings in statistical theory

There are some specific ML extensions and terminology,
but anyone with statistical training should be able to

recognize much of the theory of ML

Computer Science

ML algorithms are implemented primarily in object

oriented languages like Python, Scala, and R



Different kinds of Machine Learning

There are many options

NENERENES

Logistic
w 5 Support Vector Machines
Regression

Bayesian

Machine Learning

Artificial Neural Networks

Boltzmann Machines

Clustering

Deep Learning

Backpropagation K-Means
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Common ML Applications
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NATURAL LANGUAGE PROCESSING
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Apersonridnga
motareycle on a dirl road,

A group of young pecple
playing a game of frishae,

Aherd of elephants walking
acr0ss a dry grass fleld.
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Two dogs play in the grass.

Two hockey players are fighting

Ale girl Ina pink hatle
aver the puck.

blowing buboles,

Aclose up of a cat laying A red motorcycle parked on the

on a oouch. side of the roac

IMAGE RECOGNITION
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A refrigarator filled with lots of
food and drinks.

A yollow school bus parkad in
aparking lot.
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Learning Algorithms over time

Predictions require

verification by humans

Accuracy is determined Human verification
from the initial training set becomes less common,

feature set can be modified

0

Initial A Refinement Self sustaining

Training Initial Feature set is optimized, algorithm is Algorithm predicts with a high

Learning ‘ auto adjusting with new data degree of accuracy, efficiency is

Continued automatically monitored
Learning



Learning Algorithms over time

— Human Guidance
Prediction

Accuracy ——

Time ——

Human interaction with the learning system transitions from intervention on mis-categorized
predictions to maintenance of the feature set



Great ML Resource

r2d3.us
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Machine Learning can be leveraged at numerous points in the
process, facilitating better science




The Clinical Development Process

Better future science through learning from past experience

Program Planning

ML can guide program planning in
determining phases, studies, and
strategies based on similar programs

Study Design
Study designs can be recommended and

confirmed/modified based on prior
studies with similar attributes




Protocol Development

Schedule of events , structured protocol
information, authoring assistance

Risk Based Monitoring

Data irregularities, guided source data
verification

Q

Data Collection

Sponsor study start up, clinical site data
entry workflow

Statistical Analysis

SAP content and authoring, specific
analysis recommendations



Regulatory Review

Being able to identify submission aspects °
that may require more thorough review
Clinical Ontologies
(] Development of clinical ontologies is
time consuming and theoretical, ML can
guide that process
Data Integration
ML would greatly improve the °
identification of data into known
categories
Data Mining
° ML can aid in the discovery of

information in data that is difficult to find
through human based analysis




From Theory to Reality

There are significant hurdles

Data Computer Science Risk
ML algorithms require a lot of Skill sets in the industry need to ML is prone to error by nature, so
data for training be adjusted to more broadly our processes need to account for

understand CS concepts this
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