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1950's 1960's 1970’s 1980’s 1990's 2000's 2010's

Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.
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Car hidden behind Door 1

Car hidden behind Door 2

Car hidden behind Door 3

Player initially picks Door 1
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Host opens either Door 2 or 3

Host must open Door 3

Host must open Door 2
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Frequentist Vs. Bayesian = SURROMIND

* Frequentist
« Ratio of frequencies as n - infinity
« Repeated “identical” trials
« Not applicable to single event or physical constant
« Bayesian
« Degree of belief
« Can be applied to single event or physical constant (even though these have
unique truth)
« Varies from person to person
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Bayes' Theorem —= SURROMIND

Bayes' Theorem is simply a consequence of the definition of conditional

probabilities:
o(A1B)=PAB)_ hiaBy-palBpB) [° \
p(B) ,
pB|A)=PAB) , b4 B)= p(B] A)p(A)
p(A) k ,

Thus p(A|B)p(B) = p(B| A)p(A)

S| pea)B)= p(B|A)p(A) Bayes’ Equation
p(B)
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« Bayes' theorem is most commonly used to estimate the state of a hidden, causal
variable H based on the measured state of an observable variable D:

Likelihood

/ Prior
oD [H)P(H) <

p(D)

N

Posterior Evidence

p(H|D)=




Cancer Test — SURROMIND

* Your cancer test result is positive
« Sensitivity of the test is 95%
« Attack rate of the cancer is 0.1%

p(positive|cancer)p(cancer)

p(positive)
p(positive|cancer)p(cancer)

p(cancer|positive) =

~ p(positive|cancer)p(cancer) + p(positive|~cancer)p(—cancer)
0.95 x 0.001 _ 0.00095 0.01866

~0.95 x 0.001 + 0.05 X 0.999 _ 0.0509
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Configuration

Data Collection

Machine
Resource
Management

Feature
Extraction

Analysis Tools

Process
Management Tools

Serving
Infrastructure

Monitoring

Machine Learning:
The High-Interest Credit Card of Technical Debt

D. Sculley, Gary Holt, Daniel Golovin, Eugene Davydoy,

Todd Phillips, Dictmar Ebner, Vinay Chaudhary, Michael Young




— SURROMIND

=H g2l

Define the Problem
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Amazon SageMaker = SURROMIND

o= 5 g 8 R7e Hi= 3 &2
Amazon SageMaker Ground Truth Amazon SageMaker Studio
Build and manage training data sets Integrated development environment (IDE) for machine learning
Amazon SageMaker Autopilot Amazon SageMaker Model Monitor
Automatically build and train models Automatically detect concept drift
Amazon SageMaker Notebooks Amazon SageMaker Experiments Amazon SageMaker Neo
One-click notebooks with elastic compute Capture, organize, and search every step Train once, deploy anywhere
AWS Marketplace Amazon SageMaker Debugger Amazon Augmented Al

Pre-built algorithms and models Debug and profile training runs Add human review of model predictions

Automatic Model Tuning
One-click hyperparameter optimization



Azure ML Studio
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On-premises
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ML
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1. Labeling manually 2. Traing Model 3. Deploy the best Al
Labeling Data Manually Manual Labeled Data Auto Labeled Data
Correct Review Object Detection Al
Auto-Labeled Data Auto-Labeled Data

N
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Automated machine learning
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Jupyter Modeler
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Use Case
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