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Disclaimer: This is a seminar...

(almost) no basics participation required



Format

● Assigned topics

● 2 x 35 min video presentation + Piazza

● 30 min facilitated discussion on zoom

● Feedback through Google Form

Grade = presentation + active participation



What makes a good talk?

Motivate

Build

Connect

Explore
Make it Fun



Neural architectures



Natural Language Processing...

Spam Filter

Trend Prediction

Chat Bots

Answer Extraction

Text Completion

Evaluation?

Translation



Natural Language Processing
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GPT



How powerful are these models already?

https://beta.openai.com/?app=productivity&example=4_4_0


Reinforcement Learning...



Why you should NOT use reinforcement learning...



Why you should NOT use reinforcement learning...

http://www.youtube.com/watch?v=tlOIHko8ySg


Agent
Environment

Action

State
Reward



How does RL work?



must be equal



Q-Learning - Watkins (1989)
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Agent
Environment

Action

State
Reward

Planning

World Model

Environment



Agent
Environment

Action

State
Reward

Action

“move to x”
vs

“move forward”
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non-differentiable



Agent

Action

State
Reward

non-differentiable



Reinforcement Learning

Natural Language Processing

Lorem ipsum dolor sit amet...

“nonsense”

Graph Neural Networks

Algorithmic Learning



Graph Neural Networks







Aggregate

Combine

Send

Neural Message Passing



K-hop neighbourhood



Readout

Node selection

Node Classification

Graph Classification

∑



GNNs vs CNNs



What are they good at?



What are they not good at?

Theoretical Limitations
K-hop neighbourhood
WL test for isomorphism
LOCAL/CONGEST

Why not do all-to-all message 
passing?



Oversmoothing



Graph Generation



Simulation

http://www.youtube.com/watch?v=h7h9zF8OO7E


Algorithmic Learning

3 + 4 = ?

18467238957 + 67836423785 = ?

6.9809932742

😲?!!



Algorithmic Learning

1 4 7 10 ?

1 1 2 3 5 8 ?

13

8?



Augmenting NNs with Memory

MemoryWrite

Read



Augmenting NNs with Algorithms

Blackbox 
Algorithm



Augmenting Algorithms with NNs




