
 

 
 

Mathema�cs for Poli�cal and Social Scien�sts  
(SPS Preparatory Course) 
 
Lecturer: Tuna Abay 
E-mail: tuna.abay@eui.eu 
Dates: 25 – 29 September 2022 
Time: 10:00-12:00 
Sala del Capitolo, Badia Fiesolana 
Contact: Monika.Rzemieniecka@eui.eu 
 
 
The objec�ve of this ten-hour workshop is to provide a refresher/introduc�on to basic algebra, 
calculus, linear algebra, and sta�s�cs, specifically for those with litle background in 
mathema�cs and sta�s�cs. Those with a solid quan�ta�ve background are also strongly 
recommended to follow this course as a refresher course. The main goal is to familiarize 
students with quan�ta�ve methods by giving intui�ons and examples from social science 
papers.  
 
This course will also provide a solid basis for the upcoming first-term quan�ta�ve methods 
courses. The workshop will be divided into five blocks for each of the five workshop days and 
cover the following topics in each session: 
 
 
Outline  
 
1st Session: Algebra and Func�ons 
 

1. Introduc�on and Mo�va�on: Why is mathema�cs helpful in Social Sciences? Examples 
of models and methodologies from Papers. 

2. Algebra Refresher: Real Numbers, Integers, Frac�ons, Frac�onal Powers, inequali�es, 
Equa�ons, Quadra�c Equa�ons, Linear Equa�ons in Two Unknowns, Sums. 

3. Func�ons: Graph of func�ons, Linear, quadra�c, polynomial, Power, and Logarithmic 
func�ons with examples, and func�ons of many variables. 
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2nd Session: Calculus 
 

1. Limits and Differen�a�on: intui�on, rules, and examples 
2. Unconstrained Op�miza�on: Second-order differen�a�on, Convexity, and Concavity, 

Global maximum, and Local extreme points. 
3. Mul�variable Calculus 
4. Integra�on 
5. Calculus in Use: Examples from Poli�cal Science and Economics 
6. Bonus: (If �me allows) Approxima�ons: Taylor Rule 

 
 
3rd Session Part 1: Op�miza�on 
 

1. Constrained Op�miza�on: Lagrange Method 
 
3rd Session Part 2 and 4th Session: Probability and Sta�s�cs 
 

1. Basic probability theory: Event, Sample Space, Probability axioms, Joint, marginal, and 
condi�onal probabili�es, Bayes Rule. 

2. Random variables. Probability density and cumula�ve distribu�on func�ons with 
examples. Con�nuous Random Variables. 

3. Expecta�on, Mean, Median, Variance, Standard devia�on, covariance, correla�on. 
4. Use of Sta�s�cs in Poli�cal and Social Sciences: Examples from Papers 

 
5th Session: Linear Algebra 
 

1. Defini�on and Intui�on of Scalars, Vectors, and Matrices 
2. Basic Matrix Opera�ons 
3. Special Topics: Determinants, Ranks, System of Linear Equa�ons, Diagonaliza�on, 

Eigenvectors, and Eigenvalues (If �me allows, otherwise a simple introduc�on) 
4. Use of Linear Algebra in Social Sciences with examples 
5. Intersec�on with Mul�variate calculus, op�miza�on, sta�s�cs, data structures, and 

programming (If �me allows) 
6. Basic Visual Intui�on of each concept in 2D space (If �me allows). 
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