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Anatomie der Sprache I: Sprachliche Zeichen

Signifiant (Zeichenkorper)

Signifié (Zeicheninhalt)

(Fir 2 Seiten einer Medaille vgl. Tafelbild)



Digitale Reprasentation sprachlicher Zeichen

Zeichenkorper?




Digitale Reprasentation sprachlicher Zeichen

Zeicheninhalt?




Voraussetzungen I: Kontextvektoren

Represent an item (e.g., word) as a vector of numbers.

banana | (0 Q/ 01010]010]0I0I0]10I0

(yellow, -1) (on, +2) (grows, +1)  (tree, +3)  (africa, +5)

The vector can correspond to neighboring word context.

e.g., "vellow banana grows on trees in africa”
= 0 +1 +2 +3 +4 45

Aus (der insgesamt sehr Ulbersichtlichen Prasentation von Bhaskar Mitra):
https://www.slideshare.net/BhaskarMitra3d/a-simple-introduction-to-word-embeddings



https://www.slideshare.net/BhaskarMitra3/a-simple-introduction-to-word-embeddings

Voraussetzungen I: Vektorreprasentationen

(seattle, -1) (denver, -1) (jerseys, + 1) (highlights, +1)

l (seahawks, +1) ‘ (broncos, +1) ‘ (jerseys, + 2) (highlights, +2)

seattle ( ) Q Q\OJ* 0 J (03 0 G

seahawks .L\/\\<).K/.h

denver (@ (;E) (D e @;) » @) ° similar
broncos | (0) (o) @ () @ () @ (o)

Aus (der insgesamt sehr Ulbersichtlichen Prasentation von Bhaskar Mitra):
https://www.slideshare.net/BhaskarMitra3d/a-simple-introduction-to-word-embeddings



https://www.slideshare.net/BhaskarMitra3/a-simple-introduction-to-word-embeddings

Voraussetzungen I: Dense Vectors / Embeddings

Model processing done
Vector visualization
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Feature index




Voraussetzungen II: Attention

Die gemiitliche Bahn wiirde ich gegeniiber dem Flugzeug vorziehen
ART ADJA N \% PRO PREP ART N \%
ART ADJA NN VAFIN PPER APPR ART NN VVINF

die gemiitlich Bahn werden ich gegeniiber die Flugzeug vorziehen
Def|Fem|Acc|Sg Pos|Fem|Acc|Sgl_| Fem|Acc|Sg 1|Sg|Past|Subj 1|Sg|_|Nom Dat Def|Neut|Dat|Sg Neut|Dat|Sg
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Voraussetzungen II: Attention

Input
sequence

'train', 'left', 'the', 'station', 'on', 'time'

= 0000100

Scores for Weighted
“station” token vectors
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Attention scores

aus Chollet
(2023)



Voraussetzungen II: Attention

Output
Probabilities
Feed-forward network:

after taking information from
other tokens, take a moment to
think and process this information

Residual connections

[
Feed |~ T

Forward
Feed-forward network: - Bsesd d .
after taking information from SEp— / ecoder-encoder attention:
Mult-Head . target token looks at the source

other tokens, take a moment to == A ‘
think and process this information Fowerd ; 2 queries - from decoder states; keys
and values from encoder states
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Step 1

Collect demonstration data
and train a supervised policy.

A prompt is sampled 0

from our prompt dataset. Explain reinforcement

learning to a 6 year old.

A labeler demonstrates @

the desired output
behavior. We give treats and

punishments to teach...

This data is used to
fine-tune GPT-3.5 with
supervised learning.

Finetuning: RLHF * 3

Step 2

Collect comparison data and
train a reward model.

A prompt and several O

model outputs are

Explain reinforcement
sampled. 5

learning to a 6 year old.

e ©O

In reinforcement Explain
learning, the rewards...

agent is...

In machine We
leamning... give treats and
punishments
to teach...

N =

v
A lableler ranks the ®
outputs from best
= 000606

This data is used to
train our reward model.

Step 3

Optimize a policy against the
reward model using the PPO
reinforcement leaning algorithm.

A new prompt is \R

sampled from the Write a story
dataset. about otters.

The PPO model is
initialized from the
supervised policy.

v

The policy generates

Once upon a time...
an output.

v

The reward model RM
calculates a reward
for the output.

The reward is used
to update the
policy using PPO.




Das semiotische Dreieck

Signifiant (Zeichenkorper)

ist geknipft [ Referent (Objekt in der Welt)

bezieht sich auf

Signifié (Zeicheninhalt)



Das semiotische Dreieck
Position in Codetabelle
Signifiant (Zeichenkorper)

ist geknipft [N Referent (Objekt in der Welt) ???

bezieht sich auf

Signifié (Zeicheninhalt)
Position im Vektorraum

Vgl. Piantadosi / Hill: Meaning without reference in large language models?
& Underwood: The empirical triumph of theory



Anatomie der Sprache II: Doppelte Gliederung

Bedeutungsunterscheidende Einheiten
(Phoneme / Grapheme)

Bedeutungstragende Einheiten
(Morpheme)



