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This year... video games are amazing!

But which one should you play?
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Fortnight overview
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Contents

 What Are Recommender Systems?
* Types of Recommender Systems

* (Content filtering

* (Collaborative filtering

* Hybrid filtering
 Recommenaation Algorithms
* Practical Session



Prerequisites

Familiar with

* Machine Learning

* Linear Algebra (inner product, matrix vector product)
 Some experience with Tensorflow and pandas



The world generates per
day. That’s 1,000 petabytes!

Global Data Generated Annually
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https://www.statista.com/statistics/871513/worldwide-data-created/

Recommender Systems are methods to suggest relevant content to users
based on their preferences and behavior.

They filter the informatio
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Recommender systems are everywhere...



Content Based Filtering

Content-based filtering recommends items
similar to those the user has shown
Interest In based on item features.

watched by user

Genres:
- Comedy
- Romance

- Tom Hanks
- Meg Ryan

similar
movies

A— )
/r'ecommended

- Comedy to him

- Romance
Cast: . winem
- Tom Hanks VOLCANO
- Meg Ryan




Content Based Filtering

Artificial Machine Easy Writing
Inteligence Learning Homework Essays

Linear Algebra and
Multivariable Calculus

Cognitive Phycology .

import numpy as np

Neural Networks courses = np.array( [
0, 1, 0, 1, 0],
(1, 0, 1, 0, 1],
1, 1, 1, 1, 0]

])
Student " student = np.array(|
(Me) (1, 1, 0, 1, O]
])

print(np.dot(student, courses.T))




Content Based Filtering

Advantages:

* No need for data about other users;
recommendations are user-specific.

* Scalable to a large number of users.

e Can recommend niche items tailored to
individual preferences.

Disadvantages:

* Requires domain knowledge for hand-
engineering item features.

* Limited ability to expand on users' existing
Interests; recommendations are based on
current preferences.



Collaborative Filtering

watched by both users

Collaborative filtering uses past similar
decisions to predict future selections

based on shared preferences. similar users

)
/'ecommended

to him

VOLCANO




Collaborative Filtering
1D embedding
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Collaborative Filtering
1D embedding
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Collaborative Filtering

2D embeddings

Children
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Collaborative Filtering
2D embeddings
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Collaborative Filtering

Matrix Factorization

Matrix Factorization

Matrix factorization is a simple embedding model. Given the feedback matrix A € R™”", where m is the
number of users (or queries) and n is the number of items, the model learns:

« A user embedding matrix U & R"'\d, where row i is the embedding for user i.

n X d

« Anitem embedding matrix V' € IR""“, where row j is the embedding for item j.
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Collaborative Filtering

Matrix Factorization

Matrix Factorization

Matrix factorization is a simple embedding model. Given the feedback matrix A € R™”", where m is the
number of users (or queries) and n is the number of items, the model learns:

« A user embedding matrix U € R"'\d, where row i is the embedding for user i.

n X d

« Anitem embedding matrix V' € IR""“, where row j is the embedding for item j.

min |
l_".,—_ L;\Ii”-; “d .' ";&. 1_[":_“ s ;

The task 1s similar to ...

However, it is not efficient enough :(



Collaborative Filtering

Matrix Factorization

Matrix Factorization

Matrix factorization is a simple embedding model. Given the feedback matrix A € R™”", where m is the
number of users (or queries) and n is the number of items, the model learns:

« A user embedding matrix U € R"'\d, where row i is the embedding for user i.

n X d

« Anitem embedding matrix V' € IR""“, where row j is the embedding for item j.

min |
l_".,—_ L;\Ii”-; “d .' ";&. 1_[":_“ s ;

Weighted Matrix Factorization:

min Z (Ai; — (Ui, Vi) + wg Z (Ui, Vi))?.

UcR™¢, VeR™

(2,7)€0bs (,7)¢0bs




Collaborative Filtering

Matrix Factorization (Optimization)

Stochastic Gradient Descent Alternating Least Squares
(SGD) (ALS)

generic algorithm to minimize specialized to this particular
loss functions. objective.

Optimize U and V matrices * Fix U, optimize V
together

 Fix V, optimize U



Collaborative Filtering
Matrix Factorization (SGD vs ALS)

SGD

(9 Very flexible—can use other loss functions.

|b Can be parallelized.

& slower—does not converge as quickly.

& Harder to handle the unobserved entries (need to use negative sampling or gravity).
ALS

& Reliant on Loss Squares only.

|b Can be parallelized.

(9 Converges faster than SGD.

|b Easier to handle unobserved entries.




Machine Learning Advanced courses Guides More Q. Search

Advanced courses

Home Recommendation Systems

Home 2> Products > Machine Learning > Advanced courses Was this helpful? i) ch

- : ecommendation Systems
= Introduction > Recommendation System

Background |ntrOdUCtion [:] v Send feedback

Large-Scale Recommendation
Systems

= Terminology ® Estimated Course Time: 4 hours

= Recommendation Systems
Overview

& Check Your Understanding Welcome to Recommendation Systems! We've designed this course to expand your knowledge of
recommendation systems and explain different models used in recommendation, including matrix

Candidate Generation factorization and deep neural networks.

= Candidate Generation Overview

Content-Based Filtering < Objectives:
- -

Collaborative Filtering and Matrix
Factorization e Describe the purpose of recommendation systems.

Recommendation Using Deep Neural
Networks  Understand the components of a recommendation system including candidate generation, scoring,

https://developers.google.com/machine-learning/recommendation



Practical Session :D

Break till ...
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ML Fortnight 2023

 Register yourself

 Read the Kaggle page

* Build a recommender system
* Evaluate your model

e Submit your results

* [terate and improve!

Machine
Learning
elgdglle]gls

Nov 20 - Dec 1

Learn, code, win!

« 3lectures

- 1 competition
« COOl prizes

« |ots of fun!

Develop a game
recommendation system
and gain valuable
experience in process!

Or just look up:
mlifortnight.svcover.nl



