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Learning goals

1. Understand the basics of Gradient Descent.


2. Get familiar with variations of GD.


3. Learn how to us GD to optimize an RSA model.



Stochastic Gradient Descent

from PyTorch Documentation of SGD
from paper

https://pytorch.org/docs/stable/generated/torch.optim.SGD.html?highlight=sgd#torch.optim.SGD
https://www.mdpi.com/1424-8220/20/3/723/htm


Stochastic Gradient Descent

from PyTorch Documentation of SGD
from paper

https://pytorch.org/docs/stable/generated/torch.optim.SGD.html?highlight=sgd#torch.optim.SGD
https://www.mdpi.com/1424-8220/20/3/723/htm


Common optimization algorithms



Rational Speech Act (RSA) model

Plit(s |u) ∝ ℒ(u, s)
literal interpretation

PL(s |u) ∝ Psal(s) PS(u |s)
pragmatic interpretation

PS(u |s) = SM (log Plit(s |u)−C(u))
pragmatic speaker

“square” .5 0 .5
“circle” 0 1 0
“green” 0 0 1
“blue” .5 .5 0

“square” “circle” “green” “blue”

.5 0 0 .5

0 .89 0 .11

.11 0 .89 0

“square” .82 0 .18
“circle” 0 1 0
“green” 0 0 1
“blue” .82 .18 0



Human experiments with reference games

1. speaker production condition

choose an utterance for a given referent


2. listener interpretation condition

choose a referent for a given utterance


3. salience prior elicitation condition

choose a referent for a given utterance you 
do not know the meaning of


circle square

green blue
PL(s |u) ∝ Psal(s) PS(u |s)



Speaker production condition
choose an utterance for a given referent

circle square

green blue

blue circle green square

9 135 0 0

0 0 119 25

63 0 0 81



Listener interpretation condition
choose a referent for a given utterance

circle square

green blueblue 66 0 115

square 0 117 62



Salience prior elicitation condition

PL(s |u) ∝ Psal(s) PS(u |s)

choose a referent for a given utterance you do not 
know the meaning of 

circle square

green blueblue 71 139 30 ?


