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In Multi headed Attention we

define H attention heads with

independent params WqhWkhWvh
Outputs are combined leftoplusright

WqhWkhWvh all have shape

leftlangledhtimesdkrightrangle

Where dkdhH
Can view This as H transformations
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Special tokens

CIS prepended to every input

Sep Separates segments

How would you train a classifier

sigmaWleft0righth CLS
leftlangleLright
CLS

BERT

This movieCLS

A sequence tagger sigmaW h
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movieThis
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movieThisCLS



BERT quickly dominated in NLP

often outperforming old methods by
wide margins How

Enter BERTology or the study
of BERT Sort of the org mech

interp

How can we study models

Behaviorally

Create pairs of inputs observe

likelihood Δ's or actual output
differences

The capital of France is Pauls

The capital of France is Berlin

Or for bias Recent work

using MEDQA found
14 change when gender edited
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But important to have baselines

We found 714 flip rate with

Paraphrases

Reoccurring Theme Interp Methods
Need Controls

Probes

Probe
9varnothing property

ofhileftlright
Interests

Model
Linear probe

gphilefthright SoftMax leftWhbright
Property 11 linearly decodable

Sentence

Use a Control especially important
for expressive probes like MLPs

Real encoder

Random init

Hewitt Liang 19

Probe
acc

linear MLP



Tenney et al 19 used probes to

argue That BERT rediscovers

The classic NLP pipeline
Learn layar
Mixture

weights
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Complex Coref
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Layer

Caveat Probing Tells us we can

Recover information but not That



It was used by The model

Attention

People often plot attention weights
but These should be interpreted
with some caution Consider

alpha19Token 1

V1leftbeginmatrix00endmatrixrightv2leftbeginmatrix21endmatrixrightV3leftbeginmatrix13endmatrixrightalpha205token 2

Token 3

overlinehleft045181right

alpha305

Token 1 contributed nothing but

has high
propto

More generally Token representations
Mix info from The Context This
makes interp hard

Ablation



We are often interested in which

Components are most responsible
for an output

We might e g focus on attention

heads We can asses This directly
by dropping a head ATT

la

But There are L H heads For

BERT that's 144 A lot of

forward passes Approximate

A TT ealeftxrightcdotfracpartialLpartialA TTeleftxright
local

incoming

Can use This to rank heads

BERTology was an early foray
into understanding Pretrained Transformers



We will return to These methods
and beyond later in the semester


