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What is AI Alignment alignment

You may have heard of this term when discussing

new foundation models like ChatGPT Gemini or

possible robot s foundation models but it's conception

dates as far back as 1960 when AI pioneer

Norbert Wiener described AI alignment as

afgentyi.tn tnosehiferifont.ie ann Mntrfe
effectively we had better be quite sure thatthe purpose put into the machine is the purpose
we really desire

Wiener 1960 some moral andTechnical
consequences of Automation

Iaealignment is the process of developing deploying
IFystensina

way that aligns with human values goals
I value alignment is fundamentally a multi agent problem btwn

the AElectetis.and the human who determines what

Famous examples
Coast Iers Game Amodei Clark 2016

leg stacking Imitator popov et al 2017

Deceptive defereshand Christiano et al 2017

Editing fultion bugs Code Bullet 2019



How do we align on AI system

There is no one algorithm or tool that can solve

alignment but one popular paradigm is called

reinforcement learning from human feedback RL HF

key component of current Lms e.g ChatGPT Claude Bard

Se car et al RLHF CurrentAutonomousDriving predictors planners

next generation generative roboticspoliciessin hittin G see tianya.jamas.fi itinsalignmentwith

BUI has roots in preference theory fromeconomics w early
applications in HCI and RC

RLAF has three repeated steps

feedback collection

reward modeling
model optimization

example Lm chatbot RCHF w BinaryPreference Feedback

Rew to Trainmodel IT w RLa
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Human Feedback Reward model
Model optimize
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mathematically the first step involves collecting examples

from the base model

i to
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ex a batch of It
generationsfromthe model Yetta.tl pred given prov

like a complete convo
or a denoised actionchunk
in robotics FMs

let the human It have desires consistent with the

unknown reward ry Ut the feedbank we get from them

be modelled by
y f H Xi Ei

noisetofeedback yi
human'sfeedback affirmations

e.g xi convoAconvobe s the Parfrence of

Next we fit a reward model to with the feedbank data
xi yin to approximate evaluations from H as closely as

possible
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We will model human judgements of preferring a convo as

exponentially more likely the higher the reward

P ASB 0 exp To A

exp To A exp Fo B

1 Similar to the Boltzmann Rationality model but now its over

pairwise preferences rather than state traj or actions etc
Formally is called the Bradley Terry Model B T 952

and its a specialization of the Luce Shephard choice rule

Lince 2005 Shephard 1957 to preferences one sequences

trajectories

We can now choose a loss function with this probabilistic

model

l Fa Xi yi M Ébi twitter
from our dist y

Finally we optimize the model with RL optimize to modelparams
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Challenges

IIumntT struggleto evaluate difficult tasks well

SampleA sampleB
the Standard
modelLagrangian
of particlephysics

tt cti moe

0

Human raters lacross bgs countries etc disagree

from Lora Arroyo 2023 TheManyFaces of ResponsibleAl
Neurips keynote



RLHF suffers from tradeoff btwn the richness vs

Effy of the feedback types
e g comparisons yi A B

SE yi 0.35 er 5
seaim.int

fffIEEILection ye Axi hfft
Yi L testing

is

I it man

Rewardleaning
an individual's values are difficult to representwith a reward
function

e g humanfeedback candepend on contextualfactors not
easily accountedfor in the training datatime varying rewards pedagogicbehavi etc

a single reward cannot represent a diverse society ofhumans e.g Smileexamplefrom above
can end updisadvantaging certain groups

reward models can misgeneralize to poor reward proxies
even from correctly labeled training data
Learned models are prone to causal confusion and

poor out of distribution generalization
Model optimization

It is still hard to optimize models do RL

feel waitingtempo.pt f gdeE1y.ment
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