
Quantitative Reasoning: Probability, Statistics, and Decision Making 
 Fall 2004 

V55.-0107001   Professor Jean Steiner 
 

Basics 
 

Office: Warren Weaver Hall, Room 820 
Office Hours (tentative) :Monday 3:30-5:30. 
Email: steiner@cims.nyu.edu 
Materials: The textbook is For All Practical Purposes, Sixth Edition, by COMAP 

(Consortium for Mathematics and Its Applications) 
You will also need to bring a basic scientific calculator to class. 

Information: Course information will be available at the Course Blackboard site.  
 You can access this page by logging into your NYUHome account at 
  www.home.nyu.edu. 
 

Course Content and Aims 
 

How likely is it that two people in this class will share a birthday?  Why is operating a 
casino 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’ standings 
actually reflect the opinions of Americans.  When the findings of a 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 of the voters?  If you need to divide an 
inheritance, is there a method guarantee that none of all participants are content with their 
share?  
 
In this course, we will be developing tools to analyze these and many other questions, by  
delving into the fields of probability theory, statistics, and decision making.  We will 
develop quantitative reasoning skills that will have broad applicability.  At the most 
fundamental level, probability may be viewed as an attempt to understand random 
phenomenon, and to measure the likelihood of uncertain events.  Statistics is dedicated to 
the collection, organization and analysis of data.  Finally, decision making investigates 
and analyzes how a group of people can make decisions and take actions that are the most 
appropriate reflection of the individuals desires.  We will develop an understanding of 
and facility with using relevant computational techniques, and we will also develop and 
use quantitative reasoning skills in order to critically analyze a wide variety of 
applications. Through the content of the  probability theory, statistics and decision 
making we will learn 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 and applicability of mathematical approaches to problem solving.   
 

 
 



Assessments 
 
 Your course grade will be determined according to the following formula (I retain the 
right to alter this formula, or the components of the class): 
 Homework      15% 
 Classwork   10% 
 Quizzes   15% 
 Midterm   25% 
 Final    35% 
Homework Policy: Problem set homework assignments will be due in section on 
Tuesdays.  No late homework will be accepted.   Any homework that is not neatly 
organized and stapled will receive no credit.  The lowest homework will be dropped. 
Classwork:  You are expected to attend all class meetings  (lecture and section), and you 
will be responsible for completing  assignments periodically in class   You will be asked 
to collaborate with your colleagues in the class on many of these assignments, so it is 
important that you get to know a number of students in this class.  One tenth of the 
classwork grade will be given based on the level of your participation in this class – 
active engagement in all discussions and activities is expected. 
Quizzes:  There will be a number of quizzes given during this class, and they will be 
announced in advance. 
Midterm: There will be one midterm given in class.  It is tentatively scheduled for 
October 20, 2004.   
*There will be no make-ups allowed for any of the assessments given in this course. 
 
A note on collaboration and academic integrity:  You are encouraged to work together 
with other students in order to master the course material and work through solutions to 
problems you find challenging.  However, the homework you turn in must be your own 
work, written by you.  If you do work with other students, or attend office hours, or take 
advantage of any other resources in order to complete an assignment, you must indicated 
what resources you’ve used at the top of your assignment (e.g., if you worked in a study 
group, write down the names of students you worked with, or if you used another book or 
other resources, you must cite the resource).  The same documentation is required on 
class-work that you are asked to complete individually.   Cheating, plagiarizing, or any 
other forms of academic dishonesty will not be tolerated in this course: the academic 
integrity policies of NYU will be strictly enforced.   
 
 
 
 

 



QR - Probability, Statistics and Decision Making
Fall 2004 - Syllabus/Tentative Schedule

Topics Handouts,
Comments

Reading, Homework, Follow-
ups

Week 1 -
September 7
(section)

Developing and challenging intuition for
random phenomenon

Coin Toss and
Let's make a
Deal Experiment

Week 1 -
September 8

Introduction
Course Logistics 
Introduction to Course Content
Birthday Matches (We had 10 shared
birth-matches, with three triples!)

Information
Sheet
Poll Satire from
NY Times Op-
Ed.

Read pp. 255-269 for Mon.
Sept. 13
Complete on-line survey by
Sun. Sept. 12, 10pm
HW 1 due Tues. Sept. 14

Week 2 -
Sept. 13

Working With Probabilities
Probability as proportion of outcomes
Basic properties and rules for probability
Introduction to counting rules 
Revisiting Birthday Problem

What is probability of no
matches out of 4 people?
How about out of 5 people?
How many people are
necessary for at least 50%
chance of a match?
A discussion of this problem
is on Blackboard.

Week 2 -
Sept. 15

Counting to compute probabilities and
expected value
Choosing n objects k times with
replacement
Choosing n objects k times without
replacement and order counts
Choosing n objects k times without
replacement and order doesn't matter
Introduction to mean/expected value.

Read pp. 269-285
Homework 2, Due Sept. 21
Compute Expected Value of
our Lotto Ticket!
(MegaMillions # 7, 17, 32, 37,
49: Megaball 13, Jackpot
$55,000,000)

Week 3 -
Sept. 20

Characterizing Probabilities and Long-run
behavior
Computing expected value
Law of Large Numbers
Using histograms to visualize probability
distributions
Introduction to Binomial distribution

Kerrich's
Experiments,
Normal curve, 

The following warm-ups
postponed to Homework 3:
Ch. 7 Skills Check 5, 9, 10
Ch. 7 Exercises: #37, 43, 45 

Week 3 -
Sept. 22

Probabilities in Practice
Binomial distributions
Normal Probability Distribution and
properties
Statement of Central Limit Theorem

Read pp. 169-193 for Mon.
Sept. 27 

Week 4 - Probabilities in Practice



Mon. Sept.
27 

Review of Sampling Distributions,
Sampling and the Central Limit Theorem
(and why Casinos make $)
Topics in Probability

Week 4 -
Wed. Sept.
29

Wrap-ups on Probability
Quiz
Topics in Probability: What does 20\%
chance of rain mean?
If an HIV test is 99% effective, what does
that mean?

Read pp. 206-224 for Wed.,
Sept. 29 

Week 5 -
Mon. Oct. 4

Introduction to Sampling 
Complete Classwork on Rain and HIV
testing 
Introduction to gathering data: surveys
and sampling
Sampling Issues and Methods
Simple Random Sample
Types of Bias
Margin of Error

Week 5 -
Wed. Oct. 6

Data - Collection and interpretation 
Simple Random Sampling
Margin of Error 
Issues in Experimental Design 
Describing and Summarizing Data
(histograms, mean, median) 

Read pp. 206-224 for Mon.,
Oct. 11 

Week 6 -
Mon. Oct.
11

Data - Collection and interpretation 
Histograms, Mean, Median
Five-number summaries
Quartiles and Box Plots
Standard Deviation

Read pp. 225-138 for Oct. 13

Week 6 -
Wed.
October 13

Visualizing Data 
Scatter Plots
Correlation - Beware: Correlation does
not imply Causation
Regression

Read Ch. 8 for Oct. 18 

Week 7 -
Mon.
October 18

Statistical Inference 
Confidence Intervals
Connection to sampling Distribution 

Week 8 -
Wed.
October 20

Wrap-up on Statistical Methods 

Week 8 -
Mon.

Topics in Statistics 



October 25
Week 8 -
Wed.
October 27

Midterm - Covering Chapters 5-8 Read Ch. 12 for Mon.
November 1 

Week 9 -
Mon.
November 1

Elections: And the winner is... 
What are desirable characteristics for
voting schemes? 
Condorcet winners, Indepndence of
irrelevant alternatives, Pareto condition

Read Ch. 13 for Wed.
November 3 

Week 9 -
Wed.
November 3

Weighted voting schemes: Who's got the
power? 
Banzhaf Power Index
Shapley-Shubik Power Index

Week 10 -
Mon.
November 8

Wrap-up on Elections, Introduction to
Fair Division 

Read Ch. 14 for Wed.
November 10 

Week 10 -
Wed.
November
10 

Fair Division: Cutting the cake (Tentative) Quiz
on Election
schemes 

Read Ch. 15 for Mon.
November 15 

Week 11 -
Mon.
November
15

Apportionment 

Week 11 -
Wed.
November
17 

Apportionment 

Week 12 -
Mon.
November
22

Game Theory (Tentative Quiz) 

Week 12 -
Wed.
November
24 

Game Theory 

Week 13 -
Mon.
November
29

Game Theory 

Week 13 -
Wed.
December 1

Elections - revisited 

Week 14 -
Mon.

Elections revisited 



December 2
Week 14 -
Wed.
December 8

Topics in Decision Making and
Probability 

Week 15 -
Mon.
December
13

Review 

Monday
December
20, 2-
3:50pm 

Final Exam - Room TBA Exam is
cumulative 


