CSEN 1067
Machine Learning Algorithms

Lecturer: Dr. Aysha  Alsafty

Aysha.Alsafty@quc.edu.eq
C7.309

Office Hours:
Sunday 10:30 -11:30 & Thursday 9:30 -10:30


mailto:Aysha.Alsafty@guc.edu.eg

Course Outline

Lecture Topic Assignment Dates

1 Introduction
Exploratory Data Analysis

Regressiomodels
ThePerceptron Model Assignmentl out
Neural Networks

Support VectoMachines
Midterm

2

3

4

5 DimensionalityReduction Assignment 2 out
6

!

8 MarkovModels Assignment 3 out
9

Reinforcement.earning
10 Introduction to Deep Models Assignment 4 out
11 Convolutional Networks
12 Generative Models Assignment 5 out
13
14 Finals start

Recurrent Networks




Grading Scheme

Assignments and Reports 40% Best 4out of 5, time allowing!

Quizzes 10% Best 2 out of 3
Midterm Exam 20%
FinalExam 30% 15-20% of the final exam will cover pre

midterm material

A FAQs?



Textbook(s)

A Main Textbook
I Bishop , C. M. Pattern Recognition and Machine Learning

A Occasionally we will refer to
I Stephen Marsland . Machine Learning: An Algorithmic Perspective.

A Deep learning ( After the midterm)

I Goodfellow , lan, Yoshua Bengio, and Aaron Courville . Deep
learning . MIT press, 2016.



Today

Machine learning defined
ML as a function approximation

The lifecycle of an ML algorithm
Exploratory Data Analysis

N e

Reference

Chapter 1 from Stephen  Marsland . Machine Learning: An
Algorithmic Perspective.




UBER DATA

MEET MICHELANGELO: UBER’S
MACHINE LEARNING PLATFORM

BY JEREMY HERMANN & MIKE DEL BALS5O
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https://eng.uber.com/michelangelo/ 6



Use case: UberEATS estimated time of delivery model

UberEATS has several models running on Michelangelo, covering meal delivery time predictions,
search rankings, search autocomplete, and restaurant rankings. The delivery time models
predict how much time a meal will take to prepare and deliver before the order is issued and then

again at each stage of the delivery process.
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Figure 1: The UberEATS app hosts an estimated delivery time feature powered by machine learning models
built on Michelangelo.




Predicting estimated time of delivery (ETD )

A On the Michelangelo platform, the UberEATS data scientists use
gradient boosted decision tree regression models to predict this end-
to-end delivery time . Features for the model include :

A information from the request (e.g., time of day, delivery location),
A historical features (e.g. average meal prep time for the last seven days),

A and near-realtime calculated features (e.g., average meal prep time for
the last one hour ).

Models are deployed across Ub e r data centers to Michelangelo model
serving containers and are invoked via network requests by the UberEATS
microservices . These predictions are displayed to customers prior to
groll_eringd from a restaurant and as their meal is being prepared and
elivered .



1.Machines Learn from Data

A set of methods that can automatically detect patterns in
data, and then use the uncovered patterns for decision making

under uncertainty ; such as predicting or classifying novel
data.




Machines Learn by Example

A A classical algorithm is a procedure to
solve a problem.

A A machine learning algorithm is a procedure to build a data
structure that represent the problem solving function.

A Learning by example paradigm

a machine learning algorithm produces a data structure (engine)
that captures the right algorithm to solve the problem.




2. ML as a function approximation

Place the shapes in the right box
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Uncovering patterns in data is a characteristic of human
Intelligence




Place the shapes in the right box
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A probabillistic approach to ML

A Random Variables

A Explanatory variable(s), Response variable(s)
A Marginal probability:

for example B(8 UAI ) ¢or®8 A OOl x

A Joint probability:
Forexample (8 UAI hid % QQQo

Conditional probability :
B OEGARO Qi & -5 )
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A probabillistic approach to ML

A In this example: color, shape and possibly size afeaturesof the
sample dataset we observe.

A The box an object is allocated to is thiarget we aim to find

A There is aunknown function ‘é)that maps a set ofeature to atarget
‘ e he he )

A The aim of a machine learning algorithm is to approximate
") is unknown.

This is achieved via analyzing known instances of X and the
correspondingy  known as the training set

With the purpose of solving future instances  of the
problem, where only the features are known but not the target.



3. The Lifecycle of an ML Algorithm
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The Machine Learning Guy/Lady

345
2

The operator The specialist The expert
-feeds data into a -Selects engine -fine-tunes engine
readymade -Modifies parameters  -Builds new engines
engine - re-trains engine



1. Yelp - Image Curation at Scale

Few things compare to trying out a new restaurant then going online to complain about =
afterwards. This is among the many reasons why Yelp is so popular (and useful).

While Yelp might not seem to be a tech company at first glance, Yelp is leveraging

machine learning to improve users’ experience.

Himawari
L L 1721 reviews
83 All (1178) {{ Food (1035) Y+ Interior (28) Bg Outside (7) Y Drink (12) = Menu (22)

Always packed! 830

Classifying images into simple exterior/interior categories is easy for humans,
but surprisingly difficult for computers
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3. Facebook - Chatbot Army

Although Facebook’'s Messenger service is still a little...contentious (people have very —
strong feelings about messaging apps, it seems), it's one of the most exciting aspects of
the world's largest social media platform. That's because Messenger has become

something of an experimental testing laboratory for chatbots.
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Some chatbots are virtually indistinguishable from humans when

conversing via text




7. Baidu - The Future of Voice Search

Google isn't the only search giant that's branching out into machine learning. Chinese
search engine Baidu is also investing heavily in the applications of Al.

natural language
understanding (NLU} /
conversational Al

2 speech 3
recognition

5 speech 4 natural language
synthesis generation (NLG)

A simplified five-step diagram illustrating the key stages of
a natural language processing system




Machine Learning in Enterprise Systems

arted Documentation Software Support Customers Partners Enterprises More -

Amazon Machine LLearning Product Details

Amazon Machine Learning is a managed service for building ML models e

and generating predictions, enabling the development of robust, scalable Learr
smart applications. Amazon Machine Learning enables you to use ‘E

powerful machine learning technology without requiring an extensive
background in machine learming algorithms and technigues. ]

AWS Free Tier and
The process of building ML models with Amazon Machine Learning Support features inc

consists of three operations: data analysis, model training, and EIEIE SEES, S

maor

gvaluation. The data analysis step computes and visualizes your data’s
Please note that A

distribution, and suggests transformations that optimize the model e B asiEr
training process. The model training step finds and stores the predictive AWS Fre
patterns within the transformed data. In the optional final step, the model

is evaluated for accuracy.
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Why Azure Solutions Products Documentation Pricing Training Marketplace Pariners Blog Resources Support

Azure / Machine Learning

Filter

' Overview

» Machine Learning Studio

What's Machine Learning?

» Team Data Science Process

Introduction to Machine Learning in the Azure cloud

2017-7-12 = 6 min to read - Contributors 6 B @ & an

What is machine learning?

Machine learning is a data science technigue that allows computers to use existing data to forecast future behaviors, cutcomes, a

Frequently asked questions machine learning, computers learn without being explicitly programmed.

What's new?

> Get Started

Machine learning is considered a subcategory of artificial intelligence (AI). Forecasts or predictions from machine learning can m
devices smarter. When you shop online, machine learning helps recommend other products you might like based on what you'w




ML Applications




