
 

 

GOSHEN COLLEGE 

MATHEMATICS DEPARTMENT 

MATH 323 PROBABILITY AND STATISTICS - SPRING 2011 

 

Instructor David Housman, SC 117, dhousman@goshen.edu, 535-7405, 875-0339 (home) 

Office hours posted on office door and at www.goshen.edu/~dhousman 

Class Time MWF 11:00-11:50 a.m. in SC 107. 

Course 

Credit 
3 or 4 credit hours.  Students taking the course for 4 credits will engage in a data collection 
and analysis project or an investigation of some advanced topic in probability or statistics.  

You can change from 3 to 4 credits anytime by April 6, but you can only change from 4 to 3 
credits by January 18. 

Textbooks Charles M. Grinstead and J. Laurie Snell, Introduction to Probability, 2
nd

 revised edition, 

American Mathematical Society, 1997, ISBN-13: 978-0821807491. Free pdf file available at 
http://www.dartmouth.edu/~chance/teaching_aids/books_articles/probability_book/book.html.  

The course will cover most of this book.   

Julian L. Simon, Resampling: The New Statistics, 2
nd

 edition, 1997.  PDF files for individual 
chapters available for free from http://resample.com/content/text/index.shtml.  Only a few 

chapters will be covered.  A paperback copy of the book can be purchased from the same site 

for $29. 

My class notes will be available on-line. 

On-line M:\Classes\MATH323 and https://moodle.goshen.edu. 

Software Minitab and Maple are available on all campus computers. 

Prerequisites Math 213 Calculus III or permission of instructor.  The key is an understanding of multiple 
integration and partial differentiation. 

Description An introduction to the theory, practice, and computer simulation of probability and statistics.  
Data exploration, sample spaces, random variables, probability distributions and their 
derivations, probability simulations, and statistical inference. 

Grading Students taking the course for 4 credits will complete a semester project.  Grades will depend 
upon your performance on assignments (60% or 45%), two midterm exams (20% or 15%), a 

semester project (0% or 25%), and a final exam (20% or 15%), where the two percentages are 
for students taking the course for 3 and 4 credits, respectively.  If beneficial, your final exam 

grade will replace your grade on one of the midterm exams or 1/6th of your assignments 

grade.  In order to receive a passing grade in this course, the weighted average of your exam 
scores must be 60% or higher—regardless of your non-exam scores.  A semester average of at 

least 90%, 80%, 70%, and 60% will earn a grade of A-, B-, C-, and D, respectively.  Some 

upward adjustment may be made based upon class participation and individual effort and 

progress. 

Assignments Exercises will be assigned during almost every class.  They should help you synthesize and 
apply the concepts and techniques introduced in class and the text.  Late submissions and 

resubmissions will be possible but with a 30% penalty. 

Extra Credit Receive extra credit points applied to your assignment grade by doing one or more of the 
following activities.  Attend a talk on a mathematics or statistics topic and submit a 1/2-1 page 

description of what you thought was most interesting about the mathematics or statistics (20 

http://www.dartmouth.edu/~chance/teaching_aids/books_articles/probability_book/book.html
http://resample.com/content/text/index.shtml
https://moodle.goshen.edu/


 

points).  Attend a talk that has some mathematics or statistics content and submit a paragraph 

or two description of what you thought was most interesting about the mathematics or 
statistics (10 points).  Volunteer for Science Olympiad and submit a description of what you 

did, what was mathematically interesting, and the time involved (10 per hour). 

Exams There will be two exams during the semester that will focus on the most recently covered 

material and one comprehensive final exam. 

Project A project is an open-ended and complex exploration of mathematical ideas, often involving a 
real-world application.  Students taking the course for 4 credits will engage in a data 

collection and analysis project or an investigation of some advanced topic in probability or 
statistics.  The project report is due at the beginning of the final exam.  You are encouraged to 

select a topic soon after the first exam and to show early work to the instructor while there is 

time to use comments to improve your grade.  Specific grading criteria will be developed in 
consultation with the students choosing to complete a project. 

Academic 

Resource & 

Writing 

Center  

and  

Disabilities 

Goshen College wants to help all students be as academically successful as possible.  If you 
have a disability and require accommodations, please contact Lois Martin, the Director of the 

Academic Resource & Writing Center early in the semester. In order to receive 
accommodations, documentation concerning your disability must be on file with the 

Academic Resource & Writing Center, Good Library 113, x7576, lmartin@goshen.edu .  All 

information will be held in the strictest confidence.  The Academic Resource & Writing 
Center offers tutoring and writing assistance for all students.  For further information please 

see http://www.goshen.edu/studentlife/asc.php. 

Collaboration 

and  

Academic 

Integrity 

You are encouraged to use all available resources in order to learn the concepts and 
techniques discussed in this course. In particular, conversations with other students and the 

instructor can be an effective learning method. Reading other books and web pages can be 

another effective learning method.  However, copying someone else's work subverts the 

learning process.   

For assignments and the project, you may look at and discuss another student's work, but any 
written work developed during collaboration with another student should be destroyed before 

writing your own solutions.  You should give written acknowledgement to people with whom 
you have had discussions and to any written materials (other than the text) that were helpful.   

For exams, you may not use any resources unless a specific exception is stated by the 
instructor.  

Failure to observe the above rules will result in a penalty ranging from a zero on the 
assignment or exam to immediate failure of the course. Any violation of academic integrity 

will be reported to the Academic Dean. 

Observation of the above rules will help you learn the material well and give you the 

satisfaction of knowing that you have earned your grade. 

Tentative 

Schedule 
Exam 1 Friday, February 11 covering descriptive statistics and some probability. 
Exam 2 Friday, March 25 covering more probability. 

Final Exam Tuesday, April 26, 3:30 – 5:30 p.m. covering entire course. 

Exam 1 

Learning 

Objectives 

1. Calculate (by hand and using statistical software) percentages, means, medians, percentiles, 

standard deviations, correlation coefficients, regression equations, SSEs, and proportion of 
variation associated with the regression equation. 

2. Draw (by hand and using statistical software) pie charts, dot plots, histograms, box plots, 

cumulative relative frequency graphs, and scatter plots. 



 

3. Choose appropriate graphs and statistics to describe a data set. 

4. Interpret graphs and statistics for a data set. 

5. Using computer software, simulate experiments to obtain estimates of probabilities. 

6. Calculate probabilities using enumeration, tree diagrams, the multiplication and addition 
principles, and uniform distributions over intervals and areas. 

 

Exam 2 

Learning 

Objectives 

1. Calculate probabilities that involve the addition, multiplication, and Bayes rules. 

2. Calculate probabilities, percentiles, means, variances, and standard deviations for general 
discrete, uniform discrete, binomial, geometric, Poisson, general continuous, continuous 

uniform, exponential, and normal random variables. 

3. Estimate probabilities, mean, and standard deviation from the graph of a random variable's 
probability mass or density function. 

4. Use the formulas for the expectation and variance of linear combinations of random 

variables.  

 

Final Exam 

Learning 

Objectives 

1. Calculate (by hand and using statistical software) the following single variable statistics: 
proportion, mean, median, quantile, standard deviation, variance, and average deviation. 

2. Calculate (by hand and using statistical software) the following bivariate statistics: 
regression slope, regression intercept, correlation coefficient, SSE, proportion of variation 

associated with the regression equation (r-squared), and standard deviation of the 

residuals. 

3. Derive formulas for the parameters in a linear regression model. 

4. Draw (by hand and using statistical software) pie charts, dot plots, histograms, box plots, 

cumulative relative frequency graphs, probability plots, and scatter plots. 

5. Choose appropriate graphs and statistics to describe a data set. 

6. Interpret graphs and statistics for a data set. 

7. Describe the frequentist, subjectivist, and theoretical viewpoints of probability. 

8. Estimate probabilities using simulation. 

9. Calculate probabilities using enumeration, tree diagrams, the multiplication rule, the 
addition rules, conditional probability rule, Bayes rule, and uniform distributions over 

intervals and areas. 

10. Understand the high probabilities of coincidences and false positives. 

11. Describe what it means for two or more events to be mutually independent and determine 
when two or more events are mutually independent. 

12. Describe and make use of the following concepts: population, sample, sample space, 
random variable, probability mass function, probability density function, cumulative 

distribution function, and expectation. 

13. Derive the distribution functions for verbally defined random variables such as binomial, 
geometric, Poisson, uniform, and exponential. 

14. Calculate (by hand and using statistical software) probabilities, quantiles, means, 



 

variances, and standard deviations for general discrete, uniform discrete, binomial, 

geometric, Poisson, general continuous, continuous uniform, exponential, and normal 
random variables. 

15. Estimate probabilities, quantiles, mean, and standard deviation from the graph of a 
random variable's probability mass or density function. 

16. Describe what it means for two or more random variables to be mutually independent and 
determine when two or more random variables are mutually independent. 

17. Derive the distribution functions of random variables defined in terms of other random 

variables with known distributions. 

18. Derive and use the formulas for the expectation and variance of linear combinations of 
independent random variables. 

19. Be convinced of the validity of the Central Limit Theorem by simulation evidence and 
special case theoretical calculations. 

20. Use the Central Limit Theorem to calculate probabilities. 

21. Describe the meaning of a p-value and a confidence interval. 

22. Formulate, carry out, and appropriately report hypotheses tests for distributions, 
independence, and population parameters such as proportions, means, variances, and 

regression coefficients. 

23. Calculate and appropriately report confidence intervals for population parameters such as 
proportions, means, variances, and regression coefficients. 

24. Choose appropriate statistical procedures to answer inferential questions. 

 


