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Can weather data predict whether school will close?

WINTER STORM EXPECTED TOMORROW
Starting: 8:00 AM
Expected snowfall: 6–10 inches
Temperature: 25°F
Wind: 15–25 mph
Conditions: Heavy snow / Icy roads

Do I need to go to 
school tomorrow?
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What information would you need to make this decision?

• How much snow? 
• When will the snow start? 
• How long will it last? 
• Temperature? 
• Ice? 
• Wind? 
• Road conditions?

• How did the school respond in similar situations? 



4

What would you do to make this decision?

• Gather past data: snowfall, temperature, ice, wind, past closures.

• Look for patterns with simple charts.
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What would you do to make this decision?

• Make a prediction rule or basic model.

• Test it on new days

WINTER STORM EXPECTED TOMORROW
Starting: 8:00 AM
Expected snowfall: 6–10 inches
Temperature: 25°F
Wind: 15–25 mph
Conditions: Heavy snow / Icy roads
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What would you do to make this decision?

• Something could go wrong…

"When snowfall > 8 inches, temperature < 30°F, 
and roads are icy, the school usually closes."

Snowfall: 10 inches 
Temperature: 25°F 
Strong wind 
Icy roads 

School should be closed

The school was open.
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What would you do to make this decision?

• Something could go wrong…

• The snow happened during the weekend, so roads were already cleared.
• The storm arrived later than expected.
• The university had fewer safety concerns than usual.
• The decision maker used additional information.
• The historical data was incomplete.
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What would you do to make this decision?
• Most winter storms with more than 8 inches of snow lead to school 

closure. But this year, many similar storms did not.

Null hypothesis (H₀):
The school closure policy has not changed.
Alternative hypothesis (H₁):
The school uses a different decision rule now.

Is the difference large enough that we believe 
something has changed?
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That whole process—asking a question, using data, 
finding patterns, making and testing predictions, and 
considering limitations—is data science.
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Using Evidence to Answer a Mystery

• “Is our school cafeteria line predictable?” 
• “Can weather data predict whether school will close?” 
• “Which movie features predict box-office success?” 
• “Do sports statistics really identify the best player?” 
• “Can we detect misleading graphs on social media?” 



11

Data Science Is Everywhere

How does YouTube know what 
you want to watch

How does Amazon know what 
are hot products

How does Apple group the 
photos on your phone
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Why Do We Learn Data Science?

How does ChatGpt understand and answer 
your question?
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Definition of Data Science
What is Data Science?
• Data science is an interdisciplinary field that uses algorithms, procedures, and processes to 

examine large amounts of data to uncover hidden patterns, generate insights, and direct decision 
making.

• Big data is a broad term for data-sets that are large and/or complex.

• Challenges include analysis, capture, data-curation, search, machine learning, statistics, sharing, 
storage, transfer, visualization, and information privacy.

How is it different from Data Analytics?
• Data Analytics is a sub-set of Data Science

• Data Analytics is mostly about using statistical and enterprise software to gain insights in the data

• Does not solve all components of data problems
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Definition of Data Science
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Definition of Data Science

Data Analysis: …using data to discover useful information…
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Definition of Data Science

Machine Learning: …creating and using models that learn from data…
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Definition of Data Science

Machine Learning: …creating and using models that learn from data…

Traditional CS Machine Learning
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Definition of Data Science

Goal of Data Science: “Turn Data into Data Products”
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Career Opportunities



20

Career Opportunities

Indeed.com
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Career Opportunities

• "The rise of Data Science needs will create roughly 11.5 million job openings 
by 2026" 

     - US Bureau of Labor Statistics

• "By 2026, Data Scientists and Analysts will become the number one emerging 
role in the world." 

     - World Economic Forum

Data Science and Artificial Intelligence are amongst the hottest fields of the 
21st century that will impact all segments of daily life by 2026, from transport 
and logistics to healthcare and customer service.
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Career Opportunities

The occupation of data scientists is projected to have the fastest employment 
growth (grow 36% between 2021 and 2031) over the decade.

https://www.bls.gov/careeroutlook/2023/data-on-display/data-occupations.htm
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Career Opportunities

The occupation of data scientists is projected to have the fastest employment 
growth (grow 36% between 2021 and 2031) over the decade.

https://www.bls.gov/careeroutlook/2023/data-on-display/data-occupations.htm
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Career Opportunities

Google trends
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Career Opportunities

Global data volume is doubling every few years—
and there’s no indication that trend is slowing

https://www.studionetworksolutions.com/how-much-data-is-used-and-
stored-in-the-world/



26

Career Opportunities

Every Minute on the Internet in 2025

https://www.dks.com.pk/every-minute-on-the-internet-in-
2025-mind-blowing-stats-you-cant-ignore/
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Examples

https://data.fivethirtyeight.com/

FiveThirtyEight: FiveThirtyEight, 
also rendered as 538, was an 
American website that focused 
on opinion poll analysis, politics, 
economics, and sports blogging in 
the United States. 
- Wikipedia

Nate Silver
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Examples

https://www.270towin.com/maps/538-forecast-2024-presidential-election

2024 Election Forecast from 538

FiveThirtyEight published a dynamic Presidential Forecast starting before 
Election Day, updating regularly until Election Day

Recommend reading: “How 538's 2024 presidential 

election forecast work” 

(https://abcnews.go.com/538/538s-2024-presidential-

election-forecast-works/story?id=113068753)

https://projects.fivethirtyeight.com/2024-election-forecast/
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Examples

2012 Nate Silver’s prediction of election



30

Examples
John Hopkins University’s Center for Systems Science and Engineering provides a real-time update on the 
new COVID-19 confirmed cases, deaths, and recoveries by country, province, and city.

Used by governments (CDC, WHO), airlines, and media, Helped 
scientists track spread and forecast hospital demand
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Examples

Cyber-Security - 2013 Target Data

Data science models learn the “normal 
pattern” of network traffic or user actions, 
then they can flag anything unusual 
automatically in real time.
• login time & location
• number of failed login attempts
• file access patterns
• network packet characteristics

Target actually had an AI-powered anomaly 
detection system, but alerts were ignored.
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Examples

Cyber-Security – Data Privacy Leakage

https://techland.time.com/2012/02/17/how-target-knew-a-high-school-girl-was-pregnant-before-her-parents/

To train data science models, companies 
often collect:
• Healthcare records
• Location data
• Financial data
• Browsing and communication logs
• …

These datasets always contain sensitive information.
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