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Question — How big is
the responsible Al
opportunity?

Where will the responsible use of Al rank in public
discussions in the coming years?
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Algorithmic bias WEAPONS OF

MATH
DESTRUCTION

Ethical challenges posed HOW BIG DATA
INCREASE
by Al systems INEQUALITY AND
. . THREATENS
Inherent biases present in THE BLACK BOX DEMOCRACY the ethical
: SOCIETY lgorith
society S T algorithm
Reflected in training data ©LoIE SECRET D=l Goagily
CONTROL MONEY AND
Al/ML models prone to INFORMATION by michael
amplifying biases BY FRANK kearns and
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Responsible Al challenges today

%e Complexity increasing

B Low transparency with black box models

?\% Cost of missteps increasing

@ Focus on “why?” and “how?” over “what?"
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Responsible Al motivation and
business opportunities

Regulatory. Regulations may require companies to understand why the ML model
made a given prediction and also whether the prediction it made was free from
bias, both in training and at inference (e.qg., financial services, healthcare, and

public sector)

Business. Providing explanations to internal teams (loan officers, customer service
reps, compliance teams) and end users/customers to drive adoption and improved

outcomes

Data science. Improving models through better feature engineering and training
data generation, understanding failure modes of the model, debugging model

predictions, etc.
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Regulation example — EU Al Act

A risk-based approach to regulation

Unacceptable risk

. : ——  Prohibited
e.g. social scoring

Permitted subject to compliance
with Al requirements and ex-ante
conformity assessment

*Not mutually

exclusive . )
Permitted but subject to

information/transparency
Obligations

Permitted with no restrictions

m European
Commission

Source: A European Strategy for Artificial Intelligence, CEPS webinar, Lucilla Sioli
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Question - Are there
frameworks to help
chart a long-term plan?
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Pillars of responsible Al

Value alignment
Systems should be designed and used in (
ways that align with company mission, A
social norms, and legal compliance |_6 5_]

a

OAO Diversity - -@- - -
Inclusion of unique skills,

O C O . .
L 1 experiences, perspectives, and
xS

Data privacy & protection
Protects the quality and integrity of
data used, its relevance, access, and

*, processing Q:

cultural backgrounds

— Training & education |

o0 | Appropriate knowledge sharing |
[ and education to understand ‘.

 — purpose, use, and impact \‘

\

‘ Fairness
" Systems must be designed to g§ ' z§
f minimize bias and promote

,’ inclusive representation

Accountability "~ . -
Structures maintaining huma)r: /‘ Explalnabll!ty & transpaljency
involvement and responsibility for TSl .- --7 Unqe.rstandlng LS JEE IS U h.ow 4
design, development, decision decisions and outcomes are made in
' ' an human-understandable way

processes, and outcomes
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Predictive analytics maturity cycle

How can we

« Current solutions make it happen?

[} ?H
addre.ss V\(hat. . What will Prescriptive
questions in descriptive happen? Analytics
and predictive analytics Why did it Predictive

. . ] happen? Analytics
- Explainability is needed
What I'.E:gnnsﬂ:

to address the “how?” happened? lytics
and “why?"” questions in
diagnostic and
prescriptive analytics

Difficulty
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Bias detection and mitigation maturity cycle

1. Explainability (aka model understanding) drives the most immediate value

2. Bias is currently an afterthought at most companies

3. Adoption is driven mostly by government regulations

4. Transition from reactive to proactive

Explainability Bias detection Reactive Proactive
mitigation mitigation
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Question - How is
Amazon SageMaker
Clarify approaching
these challenges?
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Amazon
SageMaker
Clarify

Explain machine learning
models and assess your
data and models for bias

dws
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Detect bias during data preparation

" Detect bias across attributes in your training data utilizing nine different pre-training
\'

detection methods

Detect bias in your trained model

|| @ Evaluate the degree to which various types of bias are present in your model
utilizing nine different post-training detection methods

Explain both global and local predictions

%, Understand relative importance of each feature to your model’s overall
behavior and individual predictions

Explain decisions made by CV and NLP models

|| SEQ Understand how CV and NLP model predictions are being made in
unstructured data models that are typically “black box" in their approach

- Detect drift in bias and model behavior over time
|40

Provide alerts and detect drift over time in SageMaker Model Monitor to
understand changes due to dynamic real-world conditions

Provide model reports to your internal teams and auditors
Offer internal risk teams and external regulatory bodies the visibility they need




SageMaker Clarify - How it works

—

RS LB 5

SageMaker — >
Clarify Collect & prepare Train & tune Deploy Monitor
Understand model training data model

and detect bias Perform bias analysis Conduct bias and Explain individual Detect changes in
during exploratory explainability analysis inferences feature importance

data analysis after training for model in production and bias over time

| ——— [ E—— I —— N ——
SageMaker SageMaker Sagc.aMaker SageMakt::r Model
Data Wrangler Experiments hosting and Monitor
SageMaker
Pipelines

aws
~—
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Question - How do |
drive the most
immediate responsible
Al value with
SageMaker Clarify?
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Immediate value with SageMaker Clarify

 Prediction level explainability
= Batch
= Online

- Monitoring feature and bias drift
« NLP explainability
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Customer spotlight -
Local prediction explainability

Capcom is a Japanese game company famous for game titles such as the Monster Hunter series and Street Fighter. In
order to keep users satisfied, CAPCOM needed to ensure game quality and identify possible churners and their causes.

Created a churn prediction model using the access log data of their mobile game, which could better inform the
customer service team in order to drive customer satisfaction and retention.

The customer churn model based on AutoGluon Tabular was able to predict customer churn one week out 94% of
the time. SageMaker Clarify provides global and local model explainability via local SHAP values while
decreasing 50% of the computation cost compared to open source solutions. By checking it, CAPCOM is
understanding and improving user satisfaction on both global and customer-by-customer levels.

Use online explainability feature to drive real-time prediction explainability

CAPCOM"
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Feature attribution solutions

Examples -

End customer facing example - Why am | seeing this ad?
- Attribute a lending model's prediction to its features
 Attribute an object recognition model's prediction to its pixels

« Attribute a text sentiment model’s prediction to individual words

What if updated data and training causes changes over time?
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Explainability SageMaker Model Monitor &
SageMaker Clarify

- Monitor drift in relative feature importance via model quality monitoring jobs

« SageMaker Model Monitor will automatically
» Create a baseline and compute feature statistics
» Inspect merged data and generate quality metrics and violations (use KernelShap to compute relative importance of features)
» Push generated reports to Amazon Simple Storage Service (Amazon S3) for further analysis in a notebook
= Emit Amazon CloudWatch metrics to set up alerts and triggers

« Cost — An average of $20 per month to monitor hosted production models

« Getting Started

= Example Notebooks: https://qithub.com/aws/amazon-sagemaker-
examples/blob/main/sagemaker model monitor/fairness and explainability/SageMaker-Model-Monitor-Fairness-and-

Explainability.ipynb
» Video: https://youtu.be/-tGFB6nj0OJM?t=780 (Minute 13:00)

= Service team is here to help
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https://github.com/aws/amazon-sagemaker-examples/blob/main/sagemaker_model_monitor/fairness_and_explainability/SageMaker-Model-Monitor-Fairness-and-Explainability.ipynb
https://youtu.be/-tGFB6njOJM?t=780

Thank you!

Pinar Yilmaz Chris Knoch
yilmazp@amazon.com knocc@amazon.com
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