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Data Science: Year 2050

- Billions of sensors have been collecting data for decades
- Data is routinely collected and employed for
- Scientific discovery
- Private organizations
- Civil society VAX 11/780
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A lot can change in
30 years...
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https://fr.wikipedia.org/wiki/Square_Kilometre_Array
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https://en.wikipedia.org/wiki/DNA_sequencer
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https://en.wikipedia.org/wiki/Digital_humanities
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Booking Lead time distribution

1
1
- Mass density of demand for May
1st arriving at lead time = 7 days

Booking Density

56
Lead Time (days to check-in)


https://medium.com/airbnb-engineering/learning-market-dynamics-for-optimal-pricing-97cffbcc53e3
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Top 10 Christmas Songs in Regional Top 10s

Mariah Carey  All | Want for Christmas Is You

Wham! Last Christmas

Michael Bublé It's Beginning To Look A Lot Like Christmas -
Brenda Lee Rockin' Around The Christmas Tree - Single Ve.. l:l

Ariana Grande Santa Tell Me r 1

Andy Williams  It's the Most Wonderful Time of the Year |



https://insights.spotify.com/us/2017/12/18/christmas-listening-data/
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Construction

Finance and insurance =
Education

Information and communication

Mining

Electricity and gas Although no sector favours women overall,

4| the accommodation and food services
industry comes closest to equality.

Professional, scientific and technical activities

Public administration and defence RS
& Most companies in the sector reported

only small pay disparities either way.

Manufacturing
Administrative activities

Transportation and storage

Agriculture, forestry and fishing Pp—— ——
Wholesale and retail trade ______" \__

Water supply and sewerage

Arts and entertainment 4

Health and social work



https://fr.wikipedia.org/wiki/Square_Kilometre_Array
https://idalab.de/blog/data-visualisation/data-journalism-for-the-people
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https://lobell-lab.stanford.edu/

Data Science: Year 2050

- | could go on and on...everything is already in motion
- https://qithub.com/awesomedata/awesome-public-datasets

- This isn’t even the end of your career!
- With so much driven by data, it’'s important that data
scientists work responsibly and for the greater good



https://github.com/awesomedata/awesome-public-datasets

Learning Objectives

- Data fluency
- Build competence working with multimodal data sets
- Exposure to the full data science workflow
- Become a data detective
- Learn to ask good questions
- Reason about uncertainty, think critically
- Learn responsible data science
- Understand risks at all stages of data science workflow




Data Scientists

- You want to...

- Apply data science in your own field

- Work in industry or research

- Understand data’s role in society

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of the 21th century, requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data scientist is
hard. Finding people who understand who a data scientist is, is equally hard. So here is a little cheat sheet on who

the modern data scientist really is.

MATH GRAMMING
& STATISTICS

vanants

COMMUNICATION
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MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data
scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little
cheat sheet on who the modern data scientist really is.

MATH
& STATISTICS

44

Machine leaming

¥ Statistical modeling

Experiment design
Bayesian inference

Supervised leaming: decision trees,

random forests, logistic regression
Unsupervised leaming: clustering,
dimensionality reduction
Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

Passionate about the business
Curious about data

Influence without authority
Hacker mindset

Problem solver

Strategic, proactive, creative,
innovative and collaborative

PROGRAMMING
& DATABASE

b + b < S + S« 30 2 « 20+ 3 3

Computer science fundamentals
Scripting language e.g. Python
Statistical computing package e.g. R
Databases SQL and NoSQL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaa$ like AWS

COMMUNICATION
& VISUALIZATION

b+ 4

Able to engage with senior
management

Story telling skills

Translate data-driven insights into
decisions and actions

Visual art design
R packages like ggplot or lattice

Knowledge of any of visualization
tools e.g. Flare, D3 js, Tableau




Course QOutline

- Part 1: Summaries and Inference
- Data transformations and visualization
- Supervised and unsupervised summaries
- Inference and model comparison
- Part 2: Nontabular Data
- Text and image data
- Graph Mining
- Part 3: Frontiers
- Advanced Inference
- Ensembling
- Privacy and explainability



Logistics

Website: https://ift6758.github.io

Fill survey for access to discussion forum

Grading: 35% project, 25% Final, 25% HW, 15% Midterm
Professor & TA Office Hours TBA

Contact (but use Forum when possible!)
Kris -- kris.sankaran@umontreal.ca
Golnoosh -- farnadig@mila.quebec


https://ift6758.github.io
https://forms.gle/bEjKNMXzuzBeBMxc9

Resources

e Online courses
e Other sources of inspiration...
e Leo Breiman’s commencement address
e« Harvard Data Science Review
e Data is Plural
e Data Humanism
A new Elements of Style
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https://www.freecodecamp.org/news/i-ranked-all-the-best-data-science-intro-courses-based-on-thousands-of-data-points-db5dc7e3eb8e/
https://statistics.berkeley.edu/memory/leo-breiman/commencement-speech
https://hdsr.mitpress.mit.edu/
https://tinyletter.com/data-is-plural/archive
http://giorgialupi.com/data-humanism-my-manifesto-for-a-new-data-wold
https://leanpub.com/datastyle

Project
facebook

User Profiling in Social Media

Task: Infer users' gender, age, and personality traits

Data: Profile picture (image), status updates (text),
page likes (relation)

Grade: 35%

Deliverables: 2 presentations, 1 group report, 1
individual report, and couple of weekly evaluations on
the software performance



Viark Zuckerberg @ Gender

Timeline About Friends Photos More v

DO YOU KNOW MARK?

If you know Mark, send him a message.

@ Intro Mark Zuckerberg

-

Bringing the world closer together. v
Trying a new sport in Kauai with one of the best, Kai Lenny.

=) Founder and CEO at Facebook
=) Works at Chan Zuckerberg Initiative

¥ Studied Computer science at Harvard
University

(ol Lives in Palo Alto, California

© From Dobbs Ferry, New York

)

(/) Married to Priscilla Chan

N Followed by 117,704,866 people

Things in Common

0o Personality traits:

Timeline About Friends Photos More v

DO YOU KNOW MARK?

If you know Mark, send him a message.

Likes

All Likes Movies TV Shows Artists Books Athletes Restaurants
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Supervised learning
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Now Data

Training data: 9500 facebook users with labels
Public test dataset with data of 334 Facebook users (no labels!)
Hidden test data: 1334 users (1000 new users + 334 public test users)



Supervised learning Tasks
@

)

Binary Classification
Female vs. Male

Multi-class Classification
4 classes: “xx-24”, “25-34",
“35-49” or “50-xx”

Regression
Score between [1,5]



Evaluation

Starting date: TBA

Your software will be tested every week.
Your solutions for age and gender will be assessed based on
accuracy.

For personality identification, we will use the average Root Mean
Squared Error (RMSE).

The score of all teams will be posted on the course website.



Team

Go to the course webpage and register your team
(3-5 members):

https://ift6 758.qithub.io/project.html

Home Lectures Assignments Project Contact

Data Assignments are count for 25% of your final grade. Most of the assignments are graded with

Science
Course

le2cope. You need to create an account and add yourself to the course with the entry code:

MPKB3Y.

IFT6758 Survey

’ View On GitHub suvery, due September 8, 2019.

o Team regstration, due September 8, 2019.

® GitHub Profile



https://ift6758.github.io/project.html

Data access

Step 1: Register your team

$

Step 2: Receive data agreement form and project

4

description

Step 3: All team members need to sign the user agreement

form to access the data ‘

Step 4: Each team will receive an account to access the
server




Prizes
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You have a chance to win a prize! We will give prizes to the
teams:

e With the best score on the last evaluation of the course
e With the most innovative approach



Lab

Lab Assignments: * optional, will not be graded
Practical Labs: Intro to Python, and different packages

Where/When: Tuesdays 12:30PM-14:30PM at B3250
Pavillon 3200 J-Brilliant, Université de Montréal (subject to

change)



