
V55.0107 PROBABILITY, STATISTICS and DECISION MAKING  
 
How likely is it that two people in the class share 
their birthday/. Why operating a casino is a 
profitable business? Are coincidences really as 
unusual as we expect? What is meant by a weather 
forecaster's statement "There is a 70% chance of 
rain today"? How accurately do the results of 
opinion polls on the presidential candidates' 
standing actually reflect the opinions of the 
Americans? When the finding of the Gallup poll are 
reported in the news, what do the results actually 
mean? If you are a voting member of a board of 
directors for an organization, how can you measure 
whether the voting power is fairly distributed among 
the members? How is it possible to have a fair 
election in which the candidate who wins is not 
preferred by any other voters? If you need to divide 
an inheritance, is there a method to guarantee that 
of all the heirs are content with their share? 
 
This course develops tools to analyze these and many 
questions by delving into the fields of probability 
theory, statistics and decision making. The 
quantitative methods, developed in this course have 
broad applicability. 
 
Probability is the language to describe randomness 
and to measure likelihoods of uncertain events. 
Statistics is dedicated to the collection, 
organization and analysis of data. Finally, the 
decision making investigates and prescribes, how a 
group of people can make decisions and take actions 
that are the most appropriate reflection of their 
individual desires. 
 
We will develop an understanding of and a facility 
with using relevant computational techniques, and we 
will develop and use quantitative skills in order to 
critically analyze a wide variety of applications. 
We shall learn how to make more informed choices on 
a variety of "life-decisions", and through the 
process of understanding these content areas, we 
will develop an appreciation for the power of 
mathematical approaches to problem solving. 
 



Week 1. Jan 18, 20: Chapter 7. Probabilities - the 
language of randomness. Counting probabilities. 
Week 2. Jan 25, 27: Computing probabilities 
(continuation). Expected values. 
Week 3. Feb. 1, 3: Probabilities in practice. Long 
run behaviour. histograms. Binomial distributions. 
Centrali limit theorem. 
Week 4. Feb. 8, 10: Probabilities in practice. 
Review of sampling distributions. Sampling 
distributions and the central limit theorems (and 
why casions make money). 
Week 5. Feb. 15, 17: Chapter 6. Sampling. Data 
collection. Types of Bias. margin of error. 
Week 6. Feb. 22, 24: Vizualising data. Histograms, 
quartiles and percentiles, mean, meadian, standard 
deviation and scatter plots. Correlation vs. 
causation. Regression. 
Week 7. Mar. 1, 3: Chapter 8. Statistical inference. 
Confidence intervals. 
Week 8. Mar 8, 10: Reserve, review, midterm exam. 
Mar. 14-19: Spring break 
Week 9. Mar. 22, 24: Chapters 12,13 Social choice. 
Elections. 
Week 10. Mar. 29, 31: Elections and voting systems. 
Introduction to fair division problem. 
Week 11. Apr. 5, 7: Chapters 14, 15. Fair division 
and apportionment. 
Week 12. Apr. 12, 14: Chapter 15. Apportionment 
(continuation). 
Week 13. Apr. 19, 21: Chapter 16,17. Game theory. 
Elections revisited. 
Week 14. Apr. 26, 28: Reserve, review. 
May 4-11: Final exams 
 


