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Course Description 

This course covers the study of probability theory and random variables, the binomial distribution, the hyper-
geometric distribution, the normal distribution, measures of central tendency and dispersion, sampling distributions, 
chi-square distributions, t-test, estimation theory with confidence intervals, correlation and regression, and 
hypothesis testing.   

 

Prerequisites/Co-requisites 

The student must have passed or been exempt from MAT 206 (precalculus).   

 

Student Learning Outcomes 

Upon successful completion of this course, students will be able to:  

• identify and analyze appropriate methods for gathering statistical data on a particular population and 
summarize data in statistical diagrams and graphs;   

• calculate measures of location and variation and identify outliers, and use these to draw appropriate 
conclusions from given statistical data;   

• calculate permutations, combinations, mathematical expectation and probability of events;   

• graph statistical data and identify data distribution types and be able to accurately interpret and draw 
correct conclusions from graphs depicting statistical data;   

• calculate error and confidence intervals and perform hypothesis testing on several different types of 
statistical data and then correctly interpret and apply the results of these calculations to draw appropriate 
conclusions about a  population;   

• apply regression and correlation analysis and parametric and non-parametric testing to real statistical data;   

• identify misuse of statistical tools, and through independent research, choose and correctly implement the 
appropriate statistical tool for analysis of a variety of problems and questions in business, and the social or 
physical sciences. 

 

Required Text & Readings 

Statistics A First Course: Eighth Edition by John E. Freund & Benjamin Perles, Prentice-Hall, Inc., 2004.   

 

Use of Technology 

Students must have an inexpensive (about $10-30) scientific calculator for use in the course.   
Students will be expected to use and to be familiar with output from the spreadsheet program Microsoft Excel.   
Students will use a microcomputer statistical (Excel or SPSS) for analyzing selected data sets.   

 

Evaluation & Requirements of Students 

Students should read the relevant sections of the text in advance of each lecture to gain a general idea of the material 
to be covered.  The instructor will advise the student of the determination of the final grade.  Students are required to 
attend all scheduled classes.   

 



Outline of Topics Text Pages 
 
CHAPTER 1 – INTRODUCTION 1 
1.1   Numerical Data and Categorical Data 3 
1.2 Nominal, Ordinal, Interval, and Ratio Data 3 
1.3 Sample Data and Population 4 
1.4 Biased Data 6 
1.5 Statistics, Past and Present          8 
1.6 The Study of Statistics          9 
1.7 Statistics:  What Lies Ahead         11 
Solutions to Practice Exercises          13 

 
CHAPTER 2 – SUMMARIZING DATA: LISTING AND GROUPING     15 
2.1   Dot Diagrams           16 
2.2 Stem-and-Leaf Displays          17 
2.3 Frequency Distributions          23 
2.4 Graphical Presentations          33 
Solutions to Practice Exercises          42 

 
CHAPTER 3 – SUMMARIZING DATA: STATISTICAL DESCRIPTIONS     46 
3.1 Measures of Location: The Mean         47 
3.2 Measures of Location: The Weighted Mean        50 
3.3 Measures of Location: The Median and Other Fractiles      54 
3.4 Measures of Location: The Mode         65 
3.5 Measures of Variation: The Range         68 
3.6 Measures of Variation: The Standard of Deviation       69 
3.7 Some Applications of the Standard Deviation        76 
3.8 The Description of Grouped Data*         80 
3.9 Some Further Descriptions*         86 
3.10 Technical Note Summations         93 
Solutions to Practice Exercises          96 

 
Review: Chapters 1, 2 & 3 101 
 
CHAPTER 4 – POSSIBILITIES AND PROBABILITIES       110 
4.1 Counting            111 
4.2 Permutations           117 
4.3 Combinations           122 
4.4 Probability           126 
4.5 Mathematical Expectation          133 
4.6 A Decision Problem          136 
Solutions to Practice Exercises          143 

 
CHAPTER 5 – SOME RULES OF PROBABILITY       146 
5.1 The Sample Space          147 
5.2 Events            149 
5.3 Some Basic Rules of Probability         157 
5.4 Probabilities and Odds          159 
5.5 Addition Rules           164 
5.6 Conditional Probability          171 
5.7 Independent Events          174 
5.8 Multiplication Rules          174 
5.9 Bayes’ Theorem*           182 
Solutions to Practice Exercises          187 

 
Review: Chapters 4 & 5 191 



 
CHAPTER 6 – PROBABILITY DISTRIBUTIONS       199 
6.1 Probability Distributions          200 
6.2 The Binomial Distribution          202 
6.3 The Hyper geometric Distribution         211 
6.4 The Poison Distribution           216  
6.5 The Multinomial Distribution         222 
6.6 The Mean of a Probability Distribution        224 
6.7 The Standard Deviation of a Probability Distribution       226 
6.8 Chebyshev’s Theorem          231 
Solutions to Practice Exercises          233 

 
CHAPTER 7 – THE NORMAL DISTRIBUTION        236 
7.1 Continuous Distributions          237 
7.2 The Normal Distribution          240 
7.3 Some Applications          251 
7.4 The Normal Approximation to the Binomial Distribution      256 
Solutions to Practice Exercise           262 

 
CHAPTER 8 – SAMPLING AND SAMPLING  DISTRIBUTIONS     264 
8.1  Random Sampling          265 
8.2 Sampling Distributions          270 
8.3 The Standard Error of the Mean         275 
8.4 The Central Limit Theorem         279 
Solutions to Practice Exercises          284 

 
Review: Chapters 6, 7, & 8 286 
 
CHAPTER 9 – PROBLEMS OF ESTIMATION        293 
9.1 The Estimation of Means          294 
9.2 Confidence Intervals for Means         299 
9.3 Confidence Intervals for Means (Small Samples)        300 
9.4 Confidence Intervals for Standard Deviations*       306 
9.5 The Estimation of Proportion         307  
Solutions to Practice Exercises          313 

 
CHAPTER 10 – TESTS CONCERNING MEANS        315 
10.1 Tests of Hypotheses          316 
10.2 Significance Tests          320 
10.3 Tests Concerning Means          325 
10.4 Tests Concerning Means (Small Samples)        331 
10.5 Differences Between Means         336 
10.6 Differences Between Means (Small Samples)       339    
10.7 Differences Between Means (Paired Data)        342 
10.8 Differences Among k Means*         345 
10.9 Analysis of Variance*          349 
Solutions to Practice Exercise          360 

 
CHAPTER 11 – TESTS BASED ON COUNT DATA       366 
11.1 Tests Concerning Proportions         367 
11.2 Tests Concerning Proportion (Large Samples)        368 
11.3 Difference Between Proportions         371 
11.4 Differences Among Proportions         373 
11.5 Contingency Tables          378 
11.6 Goodness of Fit           387 
Solutions to Practice Exercises          390 



 
Review: Chapters 9, 10, & 11 400 
 
CHAPTER 12 – REGRESSION AND CORRELATION       406 
12.1 Curve Fitting            407 
12.2 The Method of Least Squares         408 
12.3 Regression Analysis*          419 
12.4 The Coefficient of Correlation         425 
12.5 The Interpretation of r          429 
12.6 Significance Test of r           430 
Solutions to Practice Exercises          434 

 
CHAPTER  13 – NONPARAMETRIC TESTS        437 
13.1 The One-Sample Sign Test         438 
13.2 The Paired-Sample Sign Test          439 
13.3 The Sign Test (Large Samples)         440 
13.4 Rank Sums: The U Test          443 
13.5 Rank Sums: The U Test (Large Samples)*         446 
13.6 Rank Sums: The H Test*          449 
13.7 Tests of Randomness: Runs         451 
13.8 Tests of Randomness: Runs (Large Samples)*       453 
13.9 Tests of Randomness: Runs Above and Below the Median      454 
13.10 Rank Correlation           457 
Solutions to Practice Exercises          461 

 
Review: Chapter 12 & 13          466 
 

College Attendance Policy 

At BMCC, the maximum number of absences is limited to one more hour than the number of hours a class meets in 
one week.  For example, you may be enrolled in a three-hour class.  In that class, you would be allowed 4 hours of 
absence (not 4 days).  In the case of excessive absences, the instructor has the option to lower the grade or assign an 
F or WU grade. 
 

Academic Adjustments for Students with Disabilities 

Students with disabilities who require reasonable accommodations or academic adjustments for this course must 
contact the Office of Services for Students with Disabilities.  BMCC is committed to providing equal access to all 
programs and curricula to all students. 
 

BMCC Policy on Plagiarism and Academic Integrity Statement 

Plagiarism is the presentation of someone else’s ideas, words or artistic, scientific, or technical work as one’s own 
creation.  Using the idea or work of another is permissible only when the original author is identified.  Paraphrasing 
and summarizing, as well as direct quotations, require citations to the original source.  Plagiarism may be intentional 
or unintentional.  Lack of dishonest intent does not necessarily absolve a student of responsibility for plagiarism. 
 
Students who are unsure how and when to provide documentation are advised to consult with their instructors.  The 
library has guides designed to help students to appropriately identify a cited work.  The full policy can be found on 
BMCC’s web side, www.bmcc.cuny.edu. For further information on integrity and behavior, please consult the 
college bulletin (also available online). 
 


