
SYLLABUS FOR BIOSTATISTICS 660: PROBABILITY AND STATISTICAL INFERENCE I 

CURRENT INSTRUCTOR: Dr. Lawrence L. Kupper, Alumni Distinguished Professor 

 

Lectures:  Fall semester, every  Tuesday and Thursday, 12:30pm to 1:45pm. 

Office hours: Fall semester, every Tuesday and Thursday, 4:00pm to 5:00pm. 

Purpose of Course: Biostatistics 660 provides a rigorous and in-depth treatment of basic probability 

theory and univariate and multivariate distribution theory.  Biostatistics 660 serves as the prerequisite 

course for Biostatistics 661, which covers the theory of statistical inference.  The list of topics covered 

in Biostatistics 660 is attached. 

Learning Objective: The learning objective for Biostatistics 660 is to enable students to obtain an in-

depth understanding of the principles of probability theory and univariate and multivariate 

distribution theory, so that these students can apply these principles as practicing biostatisticians. 

Course Materials: There are three textbooks that are recommended, but not required, for this class.  

These textbooks,  which vary in level of difficulty, provide the student with material to study 

(including problems to work) that accompanies the material covered in the classroom lectures. There 

is also a required course pack. 

Homework Assignments: There are four lengthy and challenging homework assignments, two before 

the midterm exam and two after the midterm exam. These homework assignments are to be done by 

each student independently of other students in the class.  Questions concerning these homework 

assignments can only be addressed to the course instructor and to the two course assistants.  The 

homework assignments are graded by the course assistants, with detailed answers supplied to the 

course assistants and to the students once assignments are submitted for grading.  Homework 

assignments are worth 20% of the final grade. 

Examinations:  There are two in-class examinations for this course, a midterm examination (worth 

30% of the final grade) and a final examination (worth 50% of the final grade).  For these 

examinations, the students can bring in a piece of 8”x11” paper (written on both sides), containing 

information (based on class lectures, etc.) that they deem important for successful completion of the 

examination.  The students can also bring to these examinations a math book containing needed 

mathematical results (e.g., various derivatives, integrals, etc.).  The students are allowed to have 

several hours, if needed, to complete these in-class examinations.   These exams are constructed to 

test for in-depth understanding of the material,  and memorization and work speed are removed as 

factors for success. 



BIOSTATISTICS 660: PROBABILITY AND STATISTICAL 

INFERENCE, PART I 

 

TOPICS TO BE COVERED 

 

1. Introduction.  Typical statistical problems.  Population and sample. 
2. Probability.  Relative frequency concept of probability.  Event relationships.  Conditional 

probability and independence.  Bonferroni-type inequalities.  Bayes’ Theorem.  Combinations, 
permutations, and other counting rules. 

3. Random variables.  Cumulative distribution function (CDF).  Discrete and continuous random 
variables.  Discrete probability distributions.  Density functions. 

4. Expected value of a random variable.  Expectations of functions of a random variable.  Moments 
of a distribution.  Moment generating functions.  Probability generating functions. 

5. Truncated distributions.  Markoff’s inequality.  Tchebysheff’s Theorem. 
6. Special discrete distributions.  Binomial, geometric, negative binomial, Poisson, and 

hypergeometric distributions.  Relationships among these distributions. 
7. Special continuous distributions.  Normal, lognormal, gamma, and beta distributions.  Mixtures 

of distributions. 
8. Bivariate and multivariate probability distributions.  Multinomial distribution.  Marginal and 

conditional distributions.  Expectation theory for multivariate distributions.  Mutually 
independent random variables and random samples.  Covariance, correlation, and regression.  
Bivariate and multivariate normal distributions. 

9. Linear functions of random variables.  Mean and variance of a linear function of random 
variables.   

10. Distributions of functions of random variables.  Delta method. 
11. Introduction to the basic principles of parameter estimation.  Confidence intervals. 

 

               


