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Black Hills State University 
 

Math 481: Probability and Statistics 
 
 
Concept/Task:  Find and know the appropriate uses of the common measures of central 
tendency (population mean, sample mean, median, mode) and dispersion (range, 
population standard deviation, population variance, sample variance) 
 
Model problems using mathematical expectation of a random variable 
 

• For a random variable (rv) with a specified probability mass function (discrete 
case) or probability density function (continuous case), students should be able 
to write down the sum or integral, respectively, which would compute the mean 
(or expectation) of that random variable; in specific instances, they should be 
able to evaluate the identified sum or integral. 

• For specific discrete data sets students should be able to identify the sample 
mean, median, and mode. 

• Students should understand the relative sensitivities of the sample mean and 
sample median to outliers in sampling data. 

• Students should understand the connection between the mean and the median 
and the relevant mean-squared and absolute deviation minimization problems. 

• Students should understand the least-squares, maximum-likelihood, and method-
of-moments estimators of a population mean or, equivalently, the expectation of 
a random variable. 

• For a specific discrete data set students should be able to compute the range, 
the sample variance and the sample standard deviation. 

• Students should be able to follow the derivation of the fact that the sample mean 
and sample variance are independent rv’s for a simple random sample drawn 
from a normally distributed population. 

• Students should understand that the sample variance is an unbiased estimator of 
the population variance and understand how the computation of the sample 
variance differs from the computation of a population variance. 

• Students should understand and be able to describe the difference between 
variances and standard deviations. 

• For specific random processes or random experiments students should 
understand which distribution models the process and which feature of the 
process of the experiment corresponds to the expectation of the random variable.  
Specific examples of interest are: Bernoulli Trials and binomial experiments, 
Poisson Processes, and large sample processes leading to normally distributed 
sample means. 

 


