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Intelligence & goals

Intelligence cannot be defined in the absence of goals.
[Legg and Hutter 2007]

During this talk, goals ≡ utilities ≡ rewards ≡ values.
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The problem

Whatever the architecture of an AGI is, it will likely have an
explicit value function.

What an AGI should value should be similar to what humans value.

The problem: How can an AGI learn what humans value?
(aka the Value Learning Problem [Soares 2015])
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Human values

Humans have complex value systems [Yudkowsky 2011] and it is
shown that humans are unable to determine what they value
[Muehlhauser and Helm 2012].

Therefore, crafting utility functions for AGI systems that
encapsulate human values by hand is not viable.

C. Eren Sezener Inferring human values for safe AGI design



Learning Human Values

We can attempt to learn a utility function, U : Perceptions → R,
in a supervised fashion.

Different ways to do this:

Ask humans to rate outcomes

Model humans & ask modeled humans to assign utility values
such as in [Hibbard 2012].

Find a utility indicator (smiles, neuromodulator levels etc.)

However, these have serious shortcomings.
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Learning Human Values

Alternatively, we can directly estimate human values from behavior
without requiring revealed preferences.
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Agent - Environment
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Inverse Reinforcement Learning

Reinforcement Learning: R → π∗

Inverse Reinforcement Learning: π∗ → R

Inverse Reinforcement Learning (IRL) is mostly used in robotics.

It is recently suggested that IRL might be used to learn human
values [Soares 2015].
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IRL assumptions

IRL is not feasible for the Value Learning Problem because of its
long list assumptions:

Environment

Stationary
Fully observable
Known (sometimes)
Markovian

Policy

Stationary
Optimal or near-optimal

Reward function

Stationary
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Agent - Environment
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The Biological Reward Mechanism
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The Universal Reward Inference Framework
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Solomonoff Induction

The problem: Find the most likely reward mechanism given the
action-observation history.
This can be solved with Solomonoff’s induction [Solomonoff 1964].

M(x) :=
∑

p:U(p)=x∗

2−l(p)

is the universal prior where l(p) is the length of the minimal
program p, U(p) is the output of a UTM that simulates p, and x∗
is a string with the prefix x .
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Universal IRL

Let’s define a joint prior: m(pD , pR) = 2−(l(pD)+l(pR)).
Then, we can solve our problem with

m(pR ||a1:n, o1:n) :=
∑

pD :pD(pR(o1:n),o1:n)=a1:n

2−(l(pR)+l(pD))

where a1:n := a1a2 . . . an, o1:n := o1o2 . . . on, and pR(o1:n) = r1r2 . . . rn.
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Estimating human values

1 Pick N humans

2 Capture all the I/O of those humans

3 Estimate their values

4 Preprocess the values

5 Combine the values

6 Give their values to an AGI
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Thank you.
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