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Math 145 - Elementary Statistics

Objectives of Course

   1.  Major computational objectives of the course:

          Students should be able to:

              A.  Calculate a variety of test statistics.

              B.  Use appropriate statistical tables

              C.  Understand mathematical formulas

   2.  Major conceptual objectives of the course:

          Students should:

              A.  Understand which kinds of problems in the real world can 

                  be solved using statistical methods 

              B.  Understand a variety of statistical methods for making 

                  inferences

              C.  Understand the limitations of statistical tests

Outline of Course Content

   1.  Descriptive Statistics

       A.  Graphic Methods

           1.  Histograms and dot plots
           2.  Bar charts and pie charts

       B.  Numerical Methods

           1.  Measures of central tendency:  mean, median

           2.  Measures of variability: variance, standard deviation, range, 

               interquartile range.

           3.  Measures of relative standing:  z-score, percentiles, quartiles

           4.  Chebyshev's Theorem and the Empirical Rule

           5.  Identifying outliers, box plots
   2.  Probability

       A.  Experiments, sample spaces, and events

       B.  Compound events: unions, intersections, complements

       C.  Independent and mutually exclusive events

       D.  Conditional probability

   3.  Discrete random variables

       A.  Probability distributions by histograms and tables

       B.  Expected value and variance

       C.  The binomial distribution

   4.  Continuous random variables

       A.  Probability density curves

       B.  The normal random variable

           1.  Use of the standard normal table

           2.  Computation of probabilities for a normal random variable

   5.  Estimation

       A.  Sampling distributions and properties of estimators

       B.  The Central Limit Theorem

       C.  Confidence intervals

           1.  Means and differences between two means

           2.  Proportion and differences between two proportions

   6.  Tests of Hypotheses

       A.  General principles:  Type I and II errors, significance level, 

           power

       B.  Tests for single populations

           1.  z-test for means

           2.  t-test for means

       C.  Tests for comparison of two populations

           1.  z-test for proportions

           2.  t-tests for means

           3.  The paired difference test for means

       D.  Analysis of Variance
       E.  The Chi-squared test for contingency tables

   7.  Linear regression and correlation

       A.  Simple regression

           1.  Computation of the least squares regression line

           2.  Estimation of the variance in the error term

           3.  Inferences on the slope of the line

       B.  Correlation

           1.  Computation of the Pearson correlation coefficient

           2.  The coefficient of determination

