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Part I - Machine Learning Safety

and why you should care
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Figure 1: Top 1 Accuracy on ImageNet over decade



Recent Successes of Machine
Learning/AI

Reinforcement Learning - AlphaGo



Summary

� Neural networks initially trained from 30 million human moves.

� Further trained against itself using reinforcement learning.



Recent Successes of Machine
Learning/AI

Language Models - Generative
Pretrained Transformer 2



Summary

� Generative unsupervised language model.

� Objective: generate next word given previous words in corpus.



Prompt
A train carriage containing controlled nuclear materials was stolen in
Cincinnati today. Its whereabouts are unknown.



Model Completion
The incident occurred on the downtown train line, which runs from Covington and Ashland
stations.

In an email to Ohio news outlets, the U.S. Department of Energy said it is working with the
Federal Railroad Administration to �nd the thief.

\The theft of this nuclear material will have signi�cant negative consequences on public and
environmental health, our workforce and the economy of our nation," said Tom Hicks, the U.S.
Energy Secretary, in a statement. \Our top priority is to secure the theft and ensure it doesn't
happen again."

The stolen material was taken from the University of Cincinnati's Research Triangle Park
nuclear research site, according to a news release from Department o�cials.

The Nuclear Regulatory Commission did not immediately release any information.

According to the release, the U.S. Department of Energy's O�ce of Nuclear Material Safety
and Security is leading that team's investigation.

\The safety of people, the environment and the nation's nuclear stockpile is our highest
priority," Hicks said. \We will get to the bottom of this and make no excuses.
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Machine Learning Safety?

Correct for the Wrong Reason



(a) Input Image (b) \Electric Guitar" p = 0 :32

(c) \Acoustic Guitar" p = 0 :24 (d) \Labrador" p = 0 :21

Figure 2: \Why Should I Trust You?" Explaining the Predictions of Any
Classi�er - Riberio et. al



(a) Husky classi�ed as wolf (b) Explanation

Before After

Trusted the bad model 10/27 3/27
Snow as potential feature 12/27 25/27



(c) Husky classi�ed as wolf (d) Explanation

Before After

Trusted the bad model 10/27 3/27
Snow as potential feature 12/27 25/27



Machine Learning Safety?

Misaligned Rewards



Figure 3: OpenAI CoastRunners misspeci�ed reward function



Machine Learning Safety?

Nothing is wrong...but I hate the
result...



Prompt
Recycling is good for the world.

NO! YOU COULD NOT BE MORE WRONG!!



Model Completion
Recycling is NOT good for the world. It is bad for the environment, it is bad for
our health, and it is bad for our economy.

I'm not kidding. Recycling is not good
for the environment. It is destructive to the earth and it is a major contributor to
global warming. Recycling is not good for our health. It contributes to obesity
and diseases like heart disease and cancer. Recycling is bad for our economy. It
increases the cost of a product, and in turn, the price of everything that is made
with that product. Recycling is not good for our nation. We pay a tremendous
price for the privilege of having the world's most advanced and e�cient recycling
system. Recycling is a huge, colossal waste of time, energy, money, and resources.
And THAT is why we need to get back to basics and get back to basics in our
recycling e�orts.

One of the best ways to start is to look at the process of creating a paper product.
When you make a paper product, it is basically a long chain of materials.
Everything from the raw materials (wood, cardboard, paper, etc.), to the reagents
(dyes, solvents, etc.) to the printing equipment (chemicals, glue, paper, ink, etc.),
to the packaging, to the packaging materials (mercury, chemicals, etc.) to the
processing equipment (heating, cooling, etc.), to the packaging materials, to the
packaging materials that are shipped overseas and to the packaging materials that
are used in the United States. Each step along the way creates tons of waste that
we constantly have to clean up. The process of making a paper product is a very
wasteful one. But the end result is something that all of us need to consume. And
if we want to keep the recycling process running e�ciently, then we really need to
think about each and every step that goes into making a paper product.
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Machine Learning Safety?

Challenges With Current Paradigm



Examples

� Explainable or transparent - interpretable decisions

� Goodhart's Law: \When a measure becomes a target, it
ceases to be a good measure"

� Human heuristics and unknown assumptions - Loss
functions and optimization schemes

� Alignment - Pursued actions not calibrated with designers
(perhaps informally speci�ed) objective

� Data - hidden structure, low signal to noise

� Adversarial robustness - weakness to distribution shifts

� ?...
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Part II - Applications to the
Climate Sciences
developing robust, interpretable clustering



Background



Background

K•oppen-Geiger Model



Figure 4: K•oppen-Geiger map of North America (Peel et. al.)
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