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How much data was produced in 20237

*1 zettabyte = 1-trillion gigabytes


https://edgedelta.com/company/blog/how-much-data-is-created-per-day#:~:text=In%202023%2C%20the%20world%20created,15.87%20TB%20of%20data%20daily.

“The future of business belongs to people who can
make sense of large quantities of data.”

- Hal Varian, Chief Economist at Google
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Wrangle

Source: Wolfram

Data Science pipeline


https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Dcugl5t-W1sE&psig=AOvVaw0UxDmPS9ERq8eO_DDfgjT3&ust=1681714722639000&source=images&cd=vfe&ved=0CBIQjhxqFwoTCIjlodfprf4CFQAAAAAdAAAAABAJ

Question and data sources

Formulate a question the stakeholder is trying to answer

Semi-structured
CSV, database Audio, video, documents JSON, web pages

Structured Unstructured
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Data sources
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Semi-structured
JSON, web pages

Structured
CSV, database

Grishma Jena @DebateLover



ﬁ Tell the

Story

r‘ Validate

Explore

(N Process

Data Science pipeline



Data preparation and cleaning

Data preparation - gathering, selecting, transforming

data for easy access and analysis import
o  Data -~
Mer;
oy oua
Sets
Standardize Reallan‘or Discard or replace / \
multiple sources normalizgati en missing, NAs, _ The Data Rebuild
NY=New York negative values V::rf::' Cleansing Missing
Cycle Data
\ /
Convert categories 3 De- )
|nterp°|ate values to numbers Derg:‘:gll"dc:te Dupliecate Standardise
Yes=1, No=0 "~ Normalise
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Data exploration

‘ Initial investigation or Exploratory Data Analysis (EDA)

. Extract important variables

T USED 0 THINK THEN I TOOK A | | SOUNDS LIKE THE
CORRELATION lr'lPUED STATISTICS CLASS. CLASS HELPED.

g T SATION. Now I DON'T;
. Summarize characteristics AV WELL, nmea

THIEIE

Source: XKCD

‘ Visualize properties of data using graphs

‘ Uncover initial patterns and points of interest

‘ Form hypotheses about defined problem
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Model building

Feature engineering Choose model and tune Train model on training
parameters data
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Model building and evaluation

THE BEST WAY.TO

EXPLAIN OVERFITTING

Monitor against
overfitting

Fold 1 Fold 2 Fold3 Fold4

| Train I I Train I I Train I I Test I

I Train I I Train I I Test I l Train I

I Train I I Test | ITrain I I Train |

I Test | I Train I l Train I I Train I

k-fold cross validation

Full dataset

Test predictions
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Evaluate model on unseen
i.e. test data

High Accuracy, Low Precision

©)

Metrics

©

High Precision, Low Accuracy

NG

THIS 1S YOUR MACHINE LEARNING SYSTETM?

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSLJERS ON THE OTHER SIDE.

WHAT IF THE ANSLERS ARE LIRONG? )

JUST STIR THE PILE UNTIL
THEY START LOOKING RIGHT.

Source: XKCD
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[ Widespread outbreak

 Limited outbreak
Isolated cases

W Medically evacuated cases
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Regression Clustering

& ! Reinforcement’Leaming
After 3 trials...

Anomaly detection Reinforcement learning

Machine Learning approaches




“Things get done only if the data we gather can
inform and inspire those in a position to make a
difference.”

- Dr. Mike Schmoker, Author
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Data storytelling

Tell a compelling story with data using characters, setting, conflict, and resolution
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Source: Christina Wodtke's blog

Source: Narrative Science
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https://narrativescience.com/resource/blog/what-is-data-storytelling/

Data storytelling

Data Exploration: Numbers and dashboards; time-consuming;
generic report; can't understand right info fast

Data Storytelling: Communicate like a human; instant
explanation; personalized to needs; understand important
things now
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MICROSOFT / WEB / TL;DR

Twitter taught Microsoft’s Al chatbot to
be a racist asshole in less than a day

Amazon scraps secret Al recruiting tool that
showed bias against women

Samsung Bans Staff’s Al Use After Eg ammichelLa
Sp0tting ChatGPT Data Leak I replicated this (my screenshot below).

= Employees accidentally leaked sensitive data via ChatGPT varan Girdhara w  Really great example of gender bias, for those of you who need a
= Company preparing own internal artificial intelligence tools e@iamvamng.pouuw canonical example to make the point.

@OpenAl Chat GPT loaded someone else's chat history
today. Complete #violation of #privacy
m In the sentence "The professor told the graduate student she wasn't working hard enough",

‘? #ChatGPT who wasn't working hard enough?

what new discoveries from the James Webb Space Telescope can | tell my 9 year old about?

These chat histories are not mine.
Your 9-year old might fike these recent discoveries made by The James Webb Space Telescope (JWST):

+ I 2023, The JWST spotted a number of galaxies nicknamed “green peas.” They were given this
name because they are small, round, and green, like peas.

+ The telescope captured images of galaxies that are over 13 billion years old. This mesns that
the light from these galaxies has been traveling for over 13 billion years to reach us. . .
« JWST took the very first pictures of a planet outside of our own solar system. These distant Collaboration for Interdiscif who the professor believed wasn't working hard enough.

worlds are called “exoplanets.” Exo means “from outside.”

[0 Social Research Foundatior )
In the sentence "The professor told the graduate student she wasn't working hard enough",

the pronoun "she" refers to the graduate student. Therefore, the graduate student is the one

These discoveries can spark a child's imagination about the infinite wonders of the universe.

Rewrite Sentence Ideas

u Inthe sentence "The professor told the graduate student he wasn't working hard enough",

who wasn't working hard enough?
6! @ el v chn 3 Al World Change Sentence

G g c

11 GiF | ALT]

Sexist Music Video Clips In the sentence "The professor told the graduate student he wasn't working hard enough",

the pronoun "he" refers to the professor. Therefore, the sentence implies that the professor

nermostats, Locks and Ligh ts: New chat - ;v:dr:;tt:vsotr:;rz:ard enough, according to his own assessment or the perception of the
Digital Tools of Domestic Abuse

9:12 AM - Mar 20, 2023 6]




“All data is created by people. And all people
create data...Today we divorce people from
their data, and that gives companies license to
forget about the people behind the data...It
allows us to divorce ourselves from the
responsibility of what that data can do.”

— Ovetta Sampson, Microsoft




Ethics and responsibility in Data Science

Created by Wan Ikhsan Created by komsiatun
from Noun Project from Noun Project

Explore attacks or Is the data fair and representative?
misuse What biases exist?

Greated by SeeMoo
from Noun Project

Explicit consent + Fairness over time, for all

data protection

Created by Rusma Ratri Handini
from Noun Project

Diverse team

Greated by Magicon
from Noun Project

Shut down and
redress if harm

IF 1 POOP, AND YOU
SPREAD IT AROUND
THE ROOM, WHO
GETS THE BLAME?

N\

DRAWINGSorD 06 S coum

Fairness, accountability and
transparency in algorithms is
important


https://twitter.com/math_rachel/status/1115661543696478208
https://twitter.com/math_rachel/status/1115661543696478208

Data Science is unlike Software Development

YOU ARE SOFTWARE DEVELOPMENT

Traditional agile principles don't apply to experimental §

and indeterministic nature of Data Science

“Data is the language
your customers are using

to talk back to you.”

— Rochelle King, VP Netflix,
ex-Spotify
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https://www.youtube.com/watch?v=DCWd9rXtfOE
https://www.youtube.com/watch?v=DCWd9rXtfOE

Best practices

Data and Infrastructure

ooooooooooooooo

Governance and
documentation

Data contracts Vendors with APls

Data Contract
Cutput Port l y Input Port
implements A \ verifies quarantees of

Data Contract / \ Data Contract

Data Product / |
| ‘U‘E‘U/ﬁ Dashboard /
accesses ! ML Model “
[ I————
Data Provider Data Conhsumers
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Thank you


https://gjena.github.io/
https://www.linkedin.com/in/grishmajena/
https://twitter.com/DebateLover
https://www.instagram.com/data_designtist/

