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Reality expressed in quantitative terms

Quantitative and mathematical methods are a way to learn about
complex phenomena by examining formal relationships between
numerical constructs at several levels of application.

Our goal is to apply these methods to reality through data.
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Reality is measurable

How much does your iPod cost?

http://www.youtube.com/watch?v=GZadCj8O1-0
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Reality is predictable

http://articles.latimes.com/2010/aug/21/local/la-me-predictcrime-20100427-1
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Reality is visualizable

http://www.bricoleurbanism.org/whimsicality/urban-fabric-form-comparison/
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Reality is multidimensional

http://www.last.fm/user/phnk1/library
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Reality is relational

Friendship ties on Facebook Sexual ties in high school

http://www.sociology.columbia.edu/pdf-files/bearmanarticle.pdf
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Data stand as professional assets
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Data stand as policy expertise

http://www.securite-sociale.fr/chiffres/ccss/notesconj/conj200903.pdf
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Interpretation is key to all analysis

Loneliness in social networks Sets of Christian beliefs

http://jhfowler.ucsd.edu/alone_in_the_crowd.pdf
http://books.google.fr/books?id=gvgCYyFN7RIC&pg=PA19&lpg=PA19
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Interpretation is difficult

With explanation Without explanation

http://jhfowler.ucsd.edu/alone_in_the_crowd.pdf
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Internal biases in surveys

• Survey design

• Sample frame

• Question wording

• Measurements

• Cognitive limits

• Interference
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External biases in society

• Media coverage

• Political spin

• Corporate obfuscation

• Lack of data
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Further WEIRD biases

“The findings suggest that members 
of Western, Educated, Industrialized, 
Rich, and Democratic (WEIRD) 
societies, including young children, 
are among the least representative 
populations one could find for 
generalizing about humans.”

http://www2.psych.ubc.ca/~henrich/pdfs/WeirdPeople.pdf
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Interpretation is what this course is eventually about

• What is the measurement of the axes?

• What is the probability of 2am being the “usual” peak point?

• What is the shape of the time/productivity relationship?

http://www.phdcomics.com/comics.php?f=1219
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Course objectives

Course topics

• Essential mathematics: elementary calculus and probability

• Frequentist statistics: issues in measurement and estimation

Course extensions

• Economics: Move to the Level 2 groups for a more advanced
introduction with economic applications.

• Programming: An introduction to statistical computing will
take place during the next semester.
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Class rules

Attendance is compulsory.

Other internal regulations also apply to grades, plagiarism etc.
Please check these matters ASAP with admin.

Laptops are not allowed.

You are not required to compute anything on your own for this
course, but are required to write in mathematical notation.

Regular work is an absolute requirement.

There will be plenty of course material to achieve all requirements
and find help, but you will need to read and practice weekly.
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Let me stress that:

Methods cannot be learned through
overnight sessions or other techniques
to catch up with late work. Sorry.

This won’t work.
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Class logistics

Elect a student
representative!

No course without
representation.

Any questions so far?

Do not worry about
readings, homework,
exams and grades:
these will be discussed
in class and details will
reach you by email.
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Calculus prefresher
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Real numbers

Real Numbers

Some things can be represented with numbers like −1, 0, 8.697 or
10.6 trillion (10,600,000,000,000).

All these numbers belong to the set of real numbers R. Calculus
is based on the real number system.

Integers

To explore real numbers, we start with integers, which can be
either positive or negative:

−4 −3 −2 −1 0 1 2 3 4. . . . . .
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Rational numbers

Rational numbers

We complete the set by adding ratios of integers, or fractions,
a.k.a. rational numbers:

r = m
n where m and n are integers and n 6= 0

Irrational numbers

Some numbers like
√

2 are called irrational numbers because they
cannot be expressed as a ratio of integers.
Irrational numbers nonetheless belong to the real number line.
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Functions

Domain and range

A function f (or g , or h, or anything...) consists of two things:

• A set D of objects, called the domain of the function;

• A rule which associates to each object x in D another object,
called the value of f at x . When abstract, this second object
will be written f (x).

• The set of all values of the function is called its range.

Real-valued functions

• When the domain is the set R of real numbers, we call f a
real-valued function.

• A real-valued function can be represented by its curve.
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Functions

• Affine functions f : x → ax + b

• Power functions g : y → yn

• Inverse power functions h : z → 1
zn = z−n

• The square-root function h : t →
√
t, which is only defined on

the set of nonnegative real numbers, R+.

And of course, sums, products and compositions exist for all these
functions : 1 +

√
x , t2

7+12t4
, etc.

We’ll be using such notation to translate real-world problems into
mathematical language.
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Thank you for your attention
and welcome to the course!

francois.briatte@sciences-po.org
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