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For more information on UExcel exams, please visit  
www.uexceltest.com.  !e Web site is your one-stop source 
for information about the UExcel program and includes:

  Free content guides like this one for all UExcel 
exams (www.uexceltest.com/exams)

  A registration guide with information on policies, 
procedures, and how to register for an exam  
(www.uexceltest.com/register)

  Learning resources, including access to textbooks, 
practice exams, and other preparation materials  
(www.uexceltest.com/resources)

  Information about how to have a UExcel 
transcript sent from Excelsior College to the 
school/university of your choice  
(www.uexceltest.com/credit)

UExcel¨  Statistics
The UExcel examination in Statistics is based on material typically taught in an introductory, 
one-semester undergraduate course in Statistics. It measures knowledge and understanding 
of the fundamental concepts of descriptive and inferential statistics and is designed to 
correspond to a service course applicable to many majors. A basic knowledge of algebra is 
assumed. Questions about the meaning and application of basic statistical ideas are included.
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Learning Outcomes

After you have successfully worked your way through the 
recommended study materials, you should be able to:

  explore, organize, and describe data
 perform standard statistical calculations
 analyze and interpret several types of data
 use graphical and numerical summaries
 apply standard statistical inference procedures
 draw valid conclusions from your analysis of data

Uses for the Examination

Excelsior College and Pearson VUE, the test developers, 
recommend granting three (3) semester hours of lower-
level undergraduate credit to students who receive a 
letter grade of C or higher on this examination. !e 
American Council on EducationÕs College Credit 
Recommendation Service (ACE CREDIT) has evaluated 
and made college credit recommendations for UExcel 
examinations. Ask your academic advisor to look at how 
UExcel examinations may Þt your degree completion 
plan. You can also address any questions that you may 
have regarding the minimum required grade and/
or the amount of credit awarded for the examination. 
Colleges are not required to grant the amount of credit 
recommended by the developers. 

If your desired institution does not yet accept UExcel 
examinations, ask your academic advisor to consider 
UExcel examinations as a credit earning option. 
Your advisor may contact the Center for Educational 
Measurement at Excelsior College at 888-647-2388 
(ext. 166) for additional information regarding the ACE 
CREDIT-evaluated UExcel examination series.  Should 
you or your advisor wish to learn more about the ACE 
College Credit Recommendation Service, visit the ACE 
Web site at www.acenet.edu, then click on the following:

 Programs & Services
 College Credit Recommendation Service
 College & University Services

!e ACE College Credit Recommendation Service o"ce, 
located in the Center for Lifelong Learning, may also 
be reached by e-mail at CREDIT@ace.nche.edu or by 
phone at 866-205-6267.

Examination Length and Scoring

!e exam consists of approximately 72 four-option 
multiple-choice questions. Some of the questions are 
unscored, pretest questions. !e pretest questions 
are embedded throughout the exam, and they are 
indistinguishable from the scored questions. It is to your 
advantage to do your best on all of the questions. You will 
have two (2) hours to complete the examination. Your 
score will be reported as a letter grade.

How to Study with UExcel Examination  
Content Guides

A committee of teaching faculty and practicing 
professionals determines the learning outcomes to be 
tested on each UExcel exam. Excelsior College test 
development and psychometric sta# oversee the technical 
aspects of test construction in accordance with current 
professional standards. To promote fairness in testing, we 
take special care to ensure that the language used in the 
exams and related materials is consistent, professional, 
and user friendly. Editorial sta# perform systematic 
quantitative and qualitative reviews that address accuracy, 
clarity, and compliance with conventions of bias-free 
language usage.

How Long Will It Take Me to Study?

A UExcel exam tests you on material comparable to the 
content of one or more college-level courses. To prepare 
, you should study and review as long as you would for 
a college course. Remember, as an independent student, 
you are acting as your own teacher. To fully prepare for a 
UExcel exam requires self-direction and discipline, careful 
reading and reßection, and systematic review. College 
professors advise that in each week of a semester, you 
should spend at least three hours studying for each credit  
you will earn. For example, for a three-credit course, you 
should study for nine hours a week, or 135 hours total for 
a 15-week semester: 

9 x 15 = 135 hours of study for a 3-credit exam

Use this system to determine how much time you should 
plan to spend studying and reviewing for your UExcel 
exam:

My exam is:

 _____ credits x 3 hours per week x 15 weeks = _____ 
total hours of study.
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The Content Outline

At the heart of this content guide is a content outline that 
describes the various content areas of the test and what 
is required to prepare for them.  !e content outline is 
like the syllabus for a course (for which you are your own 
teacher). Each content area in the outline includes (1) 
the minimum hours of study you should devote to that 
area and (2) the most important recommended resources 
for that area. To cover all of the material in the content 
outline, you may need to refer to other chapters in the 
recommended textbooks. Chapter numbers and titles may 
di#er in later editions. Most content outlines contain many 
examples to illustrate the types of information you should 
study. DonÕt assume, however, that everything on the exam 
will come from these examples. Conversely, do not expect 
that every detail you study will appear on the exam. Any 
exam is only a broad sample of all the questions that could 
be asked about the subject.

Using the Recommended Resources

!e Recommended Resources include regular college 
textbooks, primary and secondary source materials, 
publications prepared especially by UExcel sta# to support 
your exam preparation, and in some cases audiovisual or 
Web-based materials. All questions on UExcel exams are 
referenced to the Recommended Resources.  If you choose 
to study with a di#erent textbook, you are responsible for 
ensuring that you have covered all the material adequately.  
A few alternative textbooks may be listed in the category of 
Additional or Other Resources. 
 
 If you encounter topics in the content outline that are 
not covered in the resource you are using, or that you feel 
you need more work on, try using one of the additional 
resources.

Some textbook publishers sell workbooks or study guides 
to accompany their texts. If the committee developing 
your exam has evaluated these materials, you will Þnd 
them listed in the content guide. 

Using the Sample Questions and Rationales

Each content guide provides sample questions to illustrate 
those typically found on the exam. !e sample questions 
are not intended to serve as a practice test, but you may 
use them as models to create your own test questions for 
review purposes. In the last pages of this guide, you will 
Þnd rationales for the multiple-choice sample questions. 
!e key (correct answer) is indicated by an asterisk. !e 
rationales explain why the key is the correct answer and 
what is wrong with the other answer choices. In addition, 
each question is referenced to the content outline. If you 
choose one of the wrong answers, you should return 
to the corresponding section of the content outline for 
additional study.Online Practice Exams Available for 
UExcel Examinations

One of the most popular study resources, the online 
UExcel Practice Exams enable you to:

  Review the types of questions you may encounter 
on the actual exam. (Practice exams consist of 
items ÒretiredÓ from actual examinations.)

  Practice testing on a computer in a timed 
environment. Practice whenever and wherever it is 
convenient for you.

  Take one form of a practice exam within a 90-day 
period. You will receive your score immediately 
after you complete the practice test.

  Receive valuable feedback. After testing, you can  
check your performance on each question on line 
and Þnd out why your answer was right or 
wrong. Feedback is not intended to predict your 
performance on the actual UExcel exam you will 
take for credit; rather, it will help you improve 
your knowledge of the subject and upgrade your 
test-taking skills.

Information about registering for a practice exam is 
on the UExcel resources page (www.uexceltest.com/
resources).
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Study Tips

You should be an active user of the resource material. Aim 
for understanding rather than memorization. !e more 
active and involved you are when you study, the more 
likely you will be to retain, understand, and apply the 
information. As a preparatory activity, you may Þnd it fun 
to search Òlearning styleÓ on the web for tools to identify 
how you learn best. You may also Þnd free college-level 
course material (sometimes called Òopen coursewareÓ) on 
the Web or through iTunesU.

!e following techniques are generally considered to be 
Òactive learningÓ:

  preview or survey each chapter
   highlight or underline text you believe is important 
  write questions or comments in the margins
  practice re-stating content in your own words
  relate what you are reading to the chapter title,  

     section headings, and other organizing elements       
     of the textbook
   Þnd ways to engage your eyes, your ears, and your 
muscles, as well as your brain, in your studies

  study with a partner or a small group
   prepare your review notes as ßashcards or create 
audiotapes that you can use while commuting or 
exercising

When you feel conÞdent that you understand a content 
area, review what you have learned. Take a second look at 
the material to evaluate your understanding. If you have a 
study partner, the two of you can review by explaining the 
content to each other or writing test questions for each 
other to answer. Review questions from textbook chapters 
may be helpful for partner or individual study, as well.

Content Outline

!e major content areas on the examination and the 
percent of the examination devoted to each content  
area are listed below.

 Content Area  Percent of the  
  Examination

 I. Overview of Statistics  5%
 II. Summarizing, Organizing, and Describing Data 20%
 III. Regression and Correlation  10%
 IV. Basic Probability Theory  10%
 V. Probability Distributions  10%
 VI. Sampling  10%
 VII. Statistical Estimation  15%
 VIII. Hypothesis Testing  20%
  Total 100%

 I.  Overview of Statistics (5%)  
7 hours

Moore & McCabe:  
Ch. 3 plus Course Guide Section III, Lesson I 
OR 
Sullivan: Ch. 1 & 2

 A.  Descriptive vs. inferential statistics (populations–
samples, parameters–statistics)

 B. Uses and misuses of statistics
 C. Counting and measuring
 1.  Measurement scales (nominal, ordinal, interval, 

ratio)
 2. Discrete vs. continuous variables
 D.  Collection of data (random samples, probability 

samples, samples of convenience)

 II.  Summarizing, Organizing, and Describing Data (20%) 
27 hours

Moore & McCabe: Ch. 1 
OR 
Sullivan: Ch. 2 & 3

 A. Measures of central tendency
 1. Mean (population and sample)
 2. Median
 3. Mode
 B. Measures of variation
 1. Range
 2. Variance (population and sample)
 3. Standard deviation (population and sample)
 4. Interquartile range
 C. Organizing data
 1. Ordering or ranking
 2. Distributions
 a. Frequency
 b. Relative frequency
 c. Cumulative frequency
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 3. Pictorial displays (quantitative, qualitative)
 a. Histogram
 b. Frequency polygon
 c. Box-and-whisker plot
 d. Stem-and-leaf display
 D. Measures of relative position
 1. Rank
 2. Quartiles
 3. Percentiles
 4. Standardized scores (z-scores)
 E. Interpreting descriptive measures
 1. Symmetry and skewness
 2.  Comparative characteristics of measures of 

central tendency
 3. Unimodal vs. bimodal distributions
 4.  Coding data/effects of adding and multiplying 

by constants
 5. Effects of outliers on descriptive measures

 III.   Regression and Correlation (10%) 
14 hours

Moore & McCabe: Ch. 2  
OR 
Sullivan: Ch. 4 & 14

 A. Scatterplots/diagrams
 B. Least squares regression line
 1. Calculation of coef!cients
 2. Prediction
 C.  Correlation coef!cient r and coef!cient of 

determination (R2) — calculation and interpretation

 IV.   Basic Probability Theory (10%) 
14 hours

Moore & McCabe: 
Ch. 4 plus Course Guide Section III, Lesson 2 OR 
Sullivan: Ch. 5

 A. Possibilities and probabilities
 1. Counting principles
 a. Basic counting rule — multiplication principle
 b. Permutations
 c. Combinations
 2. Sample spaces
 3. Events
 a. Mutually exclusive
 b. Union, intersection, complement
 4. The concept of a probability
 a. Relative frequency
 b. Theoretical (classical) probability
 c. Conditional probability
 B. Rules of probability
 1. Complement rule
 2. Addition rules
 a. Mutually exclusive events
 b. Non-mutually exclusive events
 3. Multiplication rules
 a. Independent events
 b. Dependent events

V.  Probability Distributions (10%) 
14 hours

Moore & McCabe: Ch. 4 
OR 
Sullivan: Ch. 6-8

 A. Discrete random variables and their distributions
 1. Basic concepts
 a.  Probability distributions and probability 

functions
 b. Mean (expected value)
 c. Variance and standard deviation
 2. Binomial distributions
 a. Properties of a binomial experiment
 b. Parameters of binomial distributions (n, p)
 c. Calculation of binomial probabilities
 1) Formula
 2) Use of table
 d. Mean and standard deviation
 e. Related word problems
 B. Continuous random variables and their distributions
 1. Basic concepts
 a. Probability as area under the curve
 b.  Interpretation of mean and standard 

deviation
 2. Normal distributions
 a. Properties of the normal curve
 b.  Parameters of the normal distribution — 

mean (μ) and standard deviation ( ) 
 c. Standard normal distributions
 d.  Use of table of areas for standard normal 

distribution
 e.  Standardized units (standardized scores, 

z-scores)
 f.  Use of area tables to solve general normal 

distribution problems
 g.  Normal approximation of binomial 

distribution (using continuity correction)

 VI.  Sampling (10%) 
14 hours

Moore & McCabe: Ch. 5 
OR 
Sullivan: Ch. 8

 A. Simple random sampling
 1. Concept of a random sample
 2. Obtaining a simple random sample
 B. Sampling distribution of the sample means
 1. Shape of sampling distribution
 2. Expected value (mean) of the sample mean
 3.  Standard deviation (standard error) and 

variance of the sample mean
 4. Probabilities based on sampling distribution
 5. Central limit theorem and applications
 C.  Other sampling schemes (for example: strati!ed, 

cluster, systematic)
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 VII.  Statistical Estimation (15%) 
20 hours

Moore & McCabe: Ch. 6 
OR 
Sullivan: Ch. 9

 A. Estimation of a single population mean
 1.  Large sample or sample with known variance 

(using z-statistic)
 a. Point estimation
 b. Interval estimation (con!dence intervals)
 2.  Small sample from normal populations (using 

t-statistic)
 a. Point estimation
 b. Student’s t distribution
 c. Interval estimation (con!dence intervals)
 B.  Estimation of population proportions using the 

normal approximation (for large samples, only)
 1. Point estimate (sample proportion)
 2.  Mean and standard deviation of sample 

proportion
 3. Interval estimation (con!dence intervals)
 C.  Estimation of the difference between two 

population proportions (for large samples, only)
 1. Matched pairs (dependent samples)
 a. Point estimate
 b. Con!dence interval
 2.  Large independent samples or samples with 

known variances
 a. Point estimate
 b. Con!dence interval
 3.  Small independent samples from normal 

distributions with equal variances
 a. Point estimate
 b. Con!dence interval
 D.  Estimation of the difference between two 

population proportions (for large samples, only)
 1. Point estimate of difference 
 2.  Mean and standard deviation of differences of 

proportions
 3. Interval estimate of differences of proportions

VIII.  Hypothesis Testing (20%) 
27 hours

Moore & McCabe: Ch. 7 & 8 plus Course Guide 
Section III,  Lesson 3 
OR 
Sullivan:Ch. 8 & 9

 A. Testing hypotheses for a single population mean
 1. Formulating hypotheses (null vs. alternative)
 a. Large sample case (using z test)
 b. Small sample case (using t test)
 2. Decisions based on P-values or critical values
 3. Type I and Type II errors
 B.  Testing hypotheses for population proportions (for 

large samples, only)
 1. Formulating hypotheses (null vs. alternative)
 2. Decisions based on P-values or critical values
 3. Type I and Type II errors
 C.  Testing hypotheses for the difference between two 

population means
 1.  Large independent samples or samples with 

known population variances (z test)
 2.  Small independent samples from normal 

distributions with unknown, but assumed equal 
variance (t test)

 3. Matched-pairs samples (t test)
 D.  Testing hypotheses for the difference between two 

population proportions (for large samples, only)
 E. Chi-square tests
 1. Goodness of !t
 2. Independence in two-way contingency tables
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Sample Questions

!e questions that follow illustrate those typically 
found on this exam. Answer rationales can be found on 
pages 10Ð13 of this guide.  You will be provided with a 
noteboard booklet and special pen to use for scratch work 
during your exam.  Necessary formulas and tables will 
be loaded on your PC as an exhibit for your reference.  A 
list of these formulas is located at the back of this content 
guide.  A basic 8-function calculator will also be available 
on your computer.

 1.  What is the mean of the set of data below? 
1, 1, 2, 2, 2, 4, 6, 7, 9, 10, 11

 1) 5
 2) 2
 3) 6
 4) 4

 2.  A random sample of 5 test scores has a mean of 82 
points on a scale of 0 Ð 100, with a variance of zero. 
What is the range of these test scores?

 1) 0
 2) 50
 3) 82
 4) 100

 3.  A stem-and-leaf display of a set of data is shown below:

          
  What is the median of the data set?
 1) 45
 2) 45.5
 3) 47
 4) 49

 4.  A set of scores has a mean of 70 and a standard 
deviation of 4. Which score has a standardized score 
of Ð2.5?

 1) 55
 2) 60
 3) 65
 4) 80

 5.  If the number k were added to each value in a set of 
data, which measure would remain unchanged?

 1) mean
 2) median
 3) mode
 4) range

 6.  Which of the following scatterplots would have a 
correlation coe"cient closest to zero?

   

 7.  Given the regression equation y = Ð3 + 0.5x, which is 
true?

 1)  !e value of y increases 1 unit for every 2 units 
of increase in x.

 2)  !e value of y increases 2 units for every 1 unit 
of increase in x.

 3) !e value of y is 3 units less than x.
 4) !e correlation between x and y is negative.

8. Base your answer to this question on the scatter 
diagram below:

If the regression line öy = 3 Ð 0.5x Þts the points on 
the scatter diagram perfectly, what is the value of the 
correlation coe"cient r?
 1) 1
 2) Ð1
 3) 0.5
 4) Ð0.5
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 9.  How many di#erent radio station call letter 
combinations could there be if the Þrst letter must 
be a W or a K and the whole station name must have 
three letters?

 1) 54
 2) 676
 3) 1352
 4) 17,576

 10.  Assume that events A and B are mutually exclusive, 
with P(A) = .4 and P(B) = .5.  What is P(A or B)?

 1) 0
 2) .2
 3) .7
 4) .9

 11.  Which of the following is a probability distribution 
for a discrete random variable?

 1)  x P(x) 
0 0.6 
1 0.6 
2 Ð0.2

 2)  x P(x) 
0 0.7 
1 Ð0.2 
2 Ð0.1

 3)  x P(x) 
0 0.1 
1 0.3 
2 0.6

 4)  x P(x) 
0 0.3 
1 0.3 
2 0.3

 12.  What are the mean (µ) and standard deviation () of 
a binomial distribution where n = 60 and p = 1/6?

 1) µ = 10 and  = 2.89
 2) µ = 10 and  = 8.33
 3) µ = 30 and  = 3.87
 4) µ = 30 and  = 15

 13.  Assume that the grades of individuals taking a 
proÞciency examination are distributed normally with 
an average score of 75 and a standard deviation of 5. 
!e minimum passing grade on the examination is 70.  
What is the approximate proportion of individuals 
who fail the examination?

 1) .16
 2) .34
 3) .68
 4) .84

 14.  Which is an accurate statement with regard to a 
simple random sample?

 1) !e population is divided into stratiÞed groups.
 2) !e sample consists of every nth subject.
 3)  !e sample uses only subjects that have been 

screened for common traits.
 4)  Samples of the same size have the same 

probability of being selected.

 15.  Given a normally distributed population with a mean 
of 72 and a standard deviation of 12, what is the 
standard error for the distribution of sample means 
for samples of size 36?

 1) 12
 2) 2
 3) 36
 4) 72

 16.  To get a sample of size 20 from the Fortune 500 
companies, a statistician began by choosing a random 
integer (which turned out to be 16) from among 
the integers 1 to 25.  !e sample consisted of the 
companies with the following rankings:

16    41    66    91    116    141    166    191    216    241    
266    291    316    341    366    391    416    441   466   491

  Which sampling scheme was used?
 1) cluster
 2) simple random
 3) stratiÞed
 4) systematic
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 17.  A change in which value would move the midpoint of 
the conÞdence interval for the population mean?

 1) sample size
 2) sample mean
 3) sample standard deviation
 4) conÞdence level

 18.  Which of the following pairs of procedures would 
increase the length of a conÞdence interval for the 
population mean?  (Assume  remains constant.)

 1)  increasing the conÞdence level and decreasing 
the sample size

 2)  decreasing the conÞdence level and increasing 
the sample size

 3)  increasing both the conÞdence level and sample 
size

 4)  decreasing both the conÞdence level and sample 
size

 19.  A random sample of size 5 from a normal 
distribution, whose mean and variance are unknown, 
yields a sample mean of 27.75 and a sample variance 
of 16. Which of the following is closest to a 95% 
conÞdence interval for the true mean?

 1) 27.75 ± 3.51
 2) 27.75 ± 4.60
 3) 27.75 ± 4.97
 4) 27.75 ± 14.02

 20.  A collegeÕs past experience is that 46% of students 
accepted for admission will actually enroll at 
the college. It is assumed that the students act 
independently and that the 46% probability of 
acceptance still holds. If 5490 students are accepted, 
what is a 99% conÞdence interval for the number who 
will enroll?

 1) (2430, 2620)
 2) (2453, 2597)
 3) (2465, 2585)
 4) (0.443, 0.477)

 21.  In testing the hypotheses H0: µ = µ0 and Ha: µ = µ0 
based on a sample of size n = 36, assume that the 
population standard deviation is known and the 
value of the test statistic is z  = 1.71. What is the 
approximate P-value?

 1) .044
 2) .050
 3) .087
 4) .100

 22.  A group of researchers plan to test the null hypothesis 
H0: µ1 Ð µ2 = 0 by drawing independent samples of 
size n = 15 and n = 12, respectively, from two normally 
distributed populations. !e population variances 
are unknown, but are assumed to be equal. Which 
statement best describes part of the test procedures?

 1)  Use test statistic t and the pooled variance 
calculated from the sample variances.

 2)  Use test statistic t but not the pooled variance 
calculated from the sample variances.

 3)  Use test statistic z and the pooled variance 
calculated from the sample variances.

 4)  Use test statistic z but not the pooled variance 
calculated from the sample variances.

 23.  An insurance company that currently sells only 
automobile insurance is planning to introduce 
homeowners insurance to its customers. !e 
management has indicated that they will introduce 
homeowners insurance if more than 40% of their 
current customers indicate that they will purchase the 
new insurance. A random sample of 500 customers 
was used to test Ha: p  > .40. !e value of the test 
statistic was computed to be 2.8. Let  be the 
signiÞcance level. What is the appropriate conclusion?

  At  = 0.05,
 1)  there is su"cient evidence to conclude 

that homeowners insurance should not be 
introduced.

 2)  there is insu"cient evidence to conclude that 
homeowners insurance should be introduced.

 3)  there is su"cient evidence to conclude that 
homeowners insurance should be introduced.

 4)  there is insu"cient evidence to conclude that 
more than 80% of current customers will 
purchase homeowners insurance.
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 24.  A researcher developed a method to treat stomach 
ulcers. !e researcher found that 47% of patients in 
the treatment group (sample size = 82) were cured, 
and that 38% of patients in the control group (sample 
size = 78) were cured. Let P1 = the proportion cured 
in the population represented by the control group. 
Let P2 = the proportion cured in the population of 
those taking treatment. !e z test for H0: p1 =  p2 is 
closest to which value?

 1) 0.7
 2) 1.15
 3) 1.6
 4) 2.53

 25.  A researcher wishes to know if there is a relationship 
between gender and a personÕs preference of color in 
an automobile. Male and female customers at a car 
dealership are shown a particular model of car in each 
of four colors and are asked to state their preference. 
Which would be the most appropriate test to determine 
whether men and women have di#erent preferences?

 1) chi-square test for goodness of Þt
 2) chi-square test for independence of e#ects
 3) two-sample t test for comparing means
 4) z test for comparing means

Learning Resources for this Exam

!e study materials listed below are recommended by 
UExcel examinations developers as the most appropriate 
resources to help you study for the examination. For 
information on ordering from the UExcel Bookstore, go 
to www.uexceltest.com/bookstore. You may also Þnd 
resource materials in college libraries.  Public libraries 
may have some of the textbooks or may be able to obtain 
them through an interlibrary loan program.

You should allow su"cient time to obtain resources and 
to study before taking the exam.

Recommended Resources

You can choose either textbook below to prepare for 
this exam.  If you choose the Moore textbook, you 
should also use the custom Course Guide prepared by 
test development sta# to complement it.  !e content 
outline (syllabus) on the previous pages includes chapter 
references for both options.

Sullivan, M. (2010). Statistics: Informed decisions using 
data (3rd ed.). Upper Saddle River, NJ: Pearson.

Moore, D., McCabe, G., & Craig, B. (2012). 
Introduction to the practice of statistics (7th ed.).  
New York: W.H. Freeman.

Excelsior College (2010). Course guide for UExcel 
Statistics (2nd ed.). Albany, NY: Excelsior College.

And

NOTE: We recommend that during your study, you 
perform all calculations using a basic, 8-function calculator, 
so that you will be well prepared to do similar calculations 
using the online calculator at the Pearson testing center. 

UExcel Practice Exams for Statistics (see p. 7).

Rationales for Sample Questions

 1. (IIA1)
 *1)  !e mean is the sum of the set of values (1 + 1 

+ 2 + ... + 11 = 55) divided by the number of 
values (11): 55/11 = 5

 2) 2 is the mode of the data set.
 3) 6 is not the mean.
 4) 4 is the median of the data set.

 2. (IIB1)
 *1)  Since the variance is zero, there is no 

variation. All the values are the same (all the 
test scores are 82), so the range is zero.

 2) 50 is the midpoint of the test scale.
 3) 82 is the mean of the test scores.
 4) 100 is the range of the test scale.

 3. (IIC3d)
 1)  45 is the 12th ranked measure; therefore, it is 

not the median. 45 is the mode of the set of 
data.

 2)  45.5 is not the 13th ranked observation; 
therefore, it is not the median.

 

*3)

 
 4)  49 is not the 13th ranked observation; therefore, 

it is not the median.

   4. (IID4)
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5. (IIE4) Assuming that k $ 0,
 1) the mean will be increased by k/ n if k is positive.
 2)  the median will change as every number is 

shifted by k units.
 3)  the mode will change because every value in the 

data set is changed.
 *4)  the range will remain unchanged. !e lowest 

and highest observations will change by the 
same amount, so the di"erence will remain the 
same.

6. (IIIA,C)
 1)  !is scatterplot shows a weak positive 

relationship; therefore, the correlation coe"cient 
is a small positive number, but is not closest  
to zero.

 2)  !is scatterplot shows a strong positive 
relationship; therefore, the correlation coe"cient 
is a positive number close to one.

 3)  !is scatterplot shows a strong negative 
relationship; therefore, the correlation coe"cient 
is a negative number close to -1.

 *4)  !is scatterplot shows a random pattern 
relationship; therefore, the correlation 
coe#cient is a number closest to zero.

 7. (IIIB)
 *1)  Because the slope = Þ = 0.5, for each two-unit 

increase in x there is a one-unit increase in y.
 2) Here, x and y are incorrectly reversed.
 3) !e value of y is actually 3 units less than 0.5x.
 4)  !e correlation between x and y is positive 

because the slope of the regression line is 
positive.

 8. (IIIC)
 1)  !e slope of the regression line is negative, so 

the correlation must be negative.
 *2)  !e slope is negative and all points Þt the 

line perfectly. !is is a perfect negative linear 
relationship; correlation coe#cient r = -1.

 3)  When the points Þt the line perfectly, the 
correlation can only be 1.00 or -1.00.

 4) See 3).

  
 
 
 
 

9. (IVA1a)
 1)  54 = (2)(3)(3)(3) which does not represent the 

number of any three-letter combinations.
 2)  676 = (1)(26)(26) which represents the number 

of three-letter combinations where the Þrst 
letter is W only or R only.

 *3)  1352 = (2)(26)(26) which represents the 
number of three-letter combinations where 
the Þrst letter must be a W or a K.

 4)  17,576 = (26)(26)(26) which represents the 
number of any three-letter combinations.

10. (IVB2a)
 1) 0 = P(A and B).
 2)  If A and B are independent, then P(A and B) = 

P(A)P(B) = (.4)(.5) = .2.
 3)  If A and B are independent, then P(A or B) = 

P(A) + P(B) Ð P(A and B) = .7.
 *4)  Since A and B are mutually exclusive, then 

P(A or B) = P(A) + P(B) = .4 + .5 = .9.

 11. (VA1a)
 1)  !is is not a probability distribution because it 

has a negative entry.
 2)  !is is not a probability distribution because it 

has two negative entries.
 *3)  A probability distribution must satisfy these 

rules: P(x) can only be between 0 and 1 
inclusive, and the sum of the P(x) values must 
be equal to 1. !is distribution satisÞes both 
rules.

 4)  !is is not a probability distribution because the 
sum of P(x) values is not 1.

 12. (VA2d)
 *1) 

 2) 

 3)  30 and 3.87 are the mean and standard 
deviation of a binomial distribution with n = 60 
and p = 60 and p = Þ.

 4)  30 and 15 are the mean and variance of a 
binomial distribution with n = 60, and p = Þ.
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13. (VB2f )

 

*1)

 
 2) .34 = P(70 < x < 75)
 3) .68 = P(70 < x < 80)
 4) .84 = P(x > 70) = P(pass)

 14. (VIA2)
 1)  When the population is divided into stratiÞed 

groups, it is a stratiÞed sample.
 2)  When the sample consists of every nth subject, 

it is a systematic sample.
 3)  When the sample uses only subjects that 

have been screened for common traits, it is a 
judgment or nonprobabilistic sample.

 *4)  When samples of the same size have the same 
probability of being selected, it is a simple 
random sample. Each set of n units has an 
equal chance of being selected.

 15. (VIB3)
 1) 12 is the standard deviation of the population.

 
*2)

 
 3) 36 is the sample size.
 4) 72 is the mean of the population.

 16. (VIC)
 1)  Cluster sampling is based on the random 

selection of clusters of elements from a 
population.

 2)  In simple random sampling, every possible 
sample of a given size has the same chance of 
being selected.

 3)  In stratiÞed random sampling, Þrst the 
population is divided into strata, then a random 
sample is selected from each stratum.

 *4)  !is is a classic case of systematic sampling. 
!e Þrst item (#16) is randomly chosen. !en 
items are chosen at Þxed intervals (every 25th).

  
 
 
 
 
 
 
 

17. (VIIA)
 1)  A change of sample size will change the length of 

the conÞdence interval for the population mean.
 *2)  A change of sample mean will change the 

midpoint of the conÞdence interval for the 
population mean.

 3)  A change of sample standard deviation will 
change the length of the conÞdence interval for 
the population mean.

 4)  A change of conÞdence level will change 
the length of the conÞdence interval for the 
population mean.

18. (VIIA1)
 *1)  Increasing the conÞdence level and decreasing 

the sample size will increase the length of the 
conÞdence interval.

 2)  Decreasing the conÞdence level and increasing 
the sample size will decrease the length of the 
conÞdence interval.

 3)  Increasing both the conÞdence level and the 
sample size may increase or decrease the length 
of the conÞdence interval.

 4)  Decreasing both the conÞdence level and the 
sample size may increase or decrease the length 
of the conÞdence interval.

 19. (VIIA2c) Use t because sample size is small.
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20. (VIIB3)

21. (VIIIA2)
 1)  .044 = P(z > 1.71). !is is the P-value of a one-

sided test.
 2)  .05 = P(z < -1.645) or P(z > 1645). !is is the 

P-value of a one-sided test when z = 1.645.
 *3)  .087 = 2(1 - .9564) = 2P(z > 1.71). !is is the 

P-value of the test.
 4)  .10 = 2P(z > 1.645). !is is the P-value of a 

two-sided test when z = 1.645.

 22. (VIIIC2)
 *1)  Since the population variances are unknown 

but are assumed to be equal, test statistic t and 
pooled variance calculated from the sample 
variances should be used.

 2)  !is test procedure is only for normal 
populations with unknown and unequal 
variances.

 3)  !is test procedure is only for large sample 
sizes and populations with unknown and equal 
variances.

 4)  !is test procedure is only for large sample sizes 
and populations with unknown and unequal 
variances.

  
 
 
 
 
 
 
 

23. (VIIIB2)
 1) !is conclusion means accept H0.
 2) !is conclusion means do not accept Ha.
 *3)  !is conclusion means accept Ha. !e critical 

value za = z0.5 = 1.645. z = 2.8 > 1.645. 
!erefore, we reject H0 and accept Ha.

 4) !is conclusion means do not claim p > .80.

 24. (VIIID)
 1) 0.7 is not closest to 1.15.

 

*2)

  
 3) 1.6 is not closest to 1.15.
 4) 2.53 is not closest to 1.15.

25. (VIIIE2)
 1)  !e chi-square test for goodness of Þt is used 

to determine whether observed data Þt a 
theoretical distribution.

 *2)  !e chi-square test for independence of 
e"ects is most appropriate. ÒMen and women 
have di"erent preferencesÓ suggests a test of 
independence.

 3) Means are not being compared.
 4) See 3).
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Formulas
 1. Mean
 2. Variance
 3. Standard deviation
 4. Formula for converting to standardized units
 5. Number of permutations of n objects taken r at a time
 6. Number of combinations of n objects taken r at a time
 7. Complement rule
 8. General addition rule
 9. Addition rule for mutually exclusive (disjoint) events
 10. General multiplication rule
 11. Multiplication rule for independent events
 12. Mean of a discrete random variable
 13. Variance of a discrete random variable
 14. Binomial distribution
 15.  Mean (expected value) and standard deviation of a 

binomial distribution
 16. Standard error of the mean
 17. Large-sample level C con!dence interval for μ
 18. Level C con!dence interval for p
 19.  Level C con!dence interval for μ1– μ2 if both populations 

are normal with equal unknown variances (independent 
samples)

 20.  Level C con!dence interval for p1– p2 if both sample 
sizes are large

 21.  Level C con!dence interval for μ1– μ2 for matched pairs 
samples

 22. Variance of difference of two independent means x1– x2

 23.  Large-sample level C con!dence interval for difference 
of two means

 24.  Test statistic for test concerning mean with known 
variance

 25.  Test statistic for small-sample test concerning mean of 
normal population with unknown variance

 26.  Test statistic for large independent sample test 
concerning (μ1– μ2) difference of two means

 27.  Test statistic for small independent sample test 
concerning (μ1– μ2) difference of two means of two 
normal populations with equal variance

 28.  Statistic for large-sample test concerning (p1– p2) 
difference of two proportions of two populations

 29. Chi-square statistic for test of goodness of !t

 30. Coef!cients of least squares line öy = a + bx
 31. Computing formula for linear correlation coef!cient

Table
Table I Standard Normal Probabilities
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