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Artificial Intelligence

« A computer would deserve to be called intelligent if it could deceive a
human into believing that it was human.

[A. Turing]

Several topics addressed during the course:
- Agents and multi-agent systems
- Search problems
- Games
- Image processing
- Constraint satisfaction problems
- Logic and logic programming

At last — a computer program that
can beat a champion Go player PAGE 484
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Data Science

» Data science is the application of computational and statistical techniques to
address or gain insight into some problem in the real world

[J. Zico Kolter, Carnegie Mellon University]

» Observation, reason and experiment make
up what we call the scientific method

[R. Feynman]

* You do not get discoveries in the sciences by
taking huge amounts of data, throwing them
into a computer and doing statistical analysis
of them... That’s not the way you understand
things... You have to have theoretical insights

[N. Chomsky]

Data science requires critical thinking
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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

MATH
& STATISTICS

Yr Machine leaming
Yr Statistical modeling
e Experiment design
Yr Bayesian inference

¥ Supervised leaming: decision trees,
random forests, logistic regression

¢ Unsupervised leaming: clustering,
dimensionality reduction

Yr Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

¥ Passionate about the business
¥ Curious about data

¥ Influence without authority
¥ Hacker mindset

¥r Problem solver

Y Strategic, proactive, creative,
innovative and collaborative

the modern data scientist really is.

\

PROGRAMMING
& DATABASE

Yr  Computer science fundamentals

Y Scripting language e g Python

Y Statistical computing packages, eg. R
¥ Databases- SQL and NoSQL

Y Relational algebra

Yr Parallel databases and parallel query
processing

Y MapReduce concepts

Yr Hadoop and Hive/Pig

¥ Custom reducers

Yr  Experience with xaaS like AWS

COMMUNICATION
& VISUALIZATION

Yr Able to engage with senior
management

Y Story telling skills
Yr Translate data-driven insights into

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




Some examples

Predictive Maintenance

Given the raw data coming from
sensors, predict whether a given
machine will fail within a certain
amount of time

Forecast and actual consumption of

electrical power demand Energy Consumption
actual consumption Forecasting
forecast . . . . .
Given the historical time series
data of energy consumption in a
factory or building, forecast the
future behavior
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Aim of the course

« Give a solid knowledge and understanding skills in the main areas of
Artificial Intelligence, Machine Learning, and Data Science

« Give the ability to solve problems in various contexts and application
domains related to Artificial Intelligence

* Acquire the necessary skills to independently provide their own updating,
particularly crucial in the field of Artificial Intelligence and Data Science,
where technology is constantly evolving

« Give the ability to use specific tools and programming languages to
implement the learned techniques of Artificial Intelligence and Data
Science in diverse and heterogeneous scenarios
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Exams

The final exam consists of two written tests that take place in person. Both
written exams are held in English and they last approximately 90/120 minutes.
In both exams, the student must be able to answer theoretical questions on
the course program and he/she must be able to solve exercises related to the
topics covered during the course. Both exams will be assigned a score
between 0 and 30 cum laude. The exam is considered passed if the grade of
both exams is greater than or equal to 18 and the final grade will be the
arithmetic average of the grades of the two exams.

The two written exams will typically be held on different days. The days will be
announced using the appropriate University platforms. The two exams can be
taken in the order preferred by the student, eventually in different sessions.

Before taking the second exam, students need to prepare a project on a
topic previously agreed with the teachers. Details on the project and its
delivery will be discussed in class and they will be indicated on the Moodle
platform. Projects can be delivered only once in an academic year and they
are valid for the entire academic year.

The redistribution and publication of content and images is prohibited unless expressly authorized by the author or the University of Modena and Reggio
Emilia.
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