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Introduction 

[still to do]



(I) General Concepts Ð p. 1 

 

074v1 
 

Statistics has been called Òthe science of dataÓ. It inv olv es 
 
(A) planning for the collection of data.  
(B) collecting and organizing sets of data.  
(C) describing sets of data for their own sake.  
(D) describing sets of data to help describe the populations such data sets are 
drawn from.  
(E) describing sets of data to make inferences about the populations such data 
sets are drawn from.  
(F) All of (A )-(E) are true.  
(G) All but one of (A )-(E) are true.  

 
 
Explanations 
 
(A) Statistics does involve planning for the collection of data, either for gathering 

observations or collecting data through designed experiments. However, this 
option is not the correct answer since all of (A) through (E) are true. 

 
(B) Statistics does involve collecting and organizing sets of data. However, this option 

is not the correct answer since all of (A) through (E) are true. 
 
(C) Statistics does involve describing characteristics of sets of data as an end in its 

self. However, this option is not the correct answer since all of (A) through (E) are 
true. 

 
(D) Statistics does involve describing data sets as a means to the end of describing 

the populations from which the data sets are drawn. However, this option is not the 
correct answer since all of (A) through (E) are true. 

 
(E) Statistics does involve describing data sets as a means to drawing inferences 

about populations from which the data sets are drawn. However, this option is not 
the correct answer since all of (A) through (E) are true. 

 
(F)* correct Ð See the explanations for (A) through (E). 
 
(G) All of (A) through (E) are true. 
 



(I) General Concepts Ð p. 2 

 

076v1 
 

Parameter  is to statistic  as:  
 
(A) Greek is to English  
(B) infinite is to finite  
(C) populati on is to sample  
(D) hypothetical is to observ ed 
(E) Two from (A )-(D) are correct.  
(F) Three from (A )-(D) are correct.  
(G) All from (A )-(D) are correct.  

 
 
Explanations 
 
Note: (E), (F), and (G) are all included as options so that students are less able to 
answer correctly without actually understanding what the correct answer is. 
 
(A) A parameter is typically indicated with a letter from the Greek alphabet (such as µ 

for a population mean) and a statistic is typically indicated with a letter from the 
ÒEnglishÓ alphabet (such as s for sample standard deviation). However, this is not 
always true. Some parameters are indicated with ÒEnglishÓ characters (such as p 
for population proportion). Some statistics are indicated with things other than 
simple ÒEnglishÓ characters (such as y  for sample mean or öp  for sample 
proportion). 

 
(B) Samples are subsets of populations so they have fewer members than the 

populations. However, populations typically are not infinite (although they may be 
practically not available in their entirety and hence the need for inference). 
Populations and samples can both be finite. 

 
(C) This option is legitimate but is not the answer because (D) is also legitimate. A 

ÒparameterÓ is associated with a population and a ÒstatisticÓ is associated with a 
sample.  

 
(D) This option is legitimate but is not the answer because (C) is also legitimate. A 

population is typically unavailable for examination (hypothetical) hence the need 
for inference. A sample is typically available for examination (observed), 
description, and as the basis for inference about a population. However, this option 
is not the answer because (C) is also correct. 

 
(E)* correct Ð (C) and (D) are correct but (A) and (B) are not correct. 
 
(F), (G) Only (C) and (D) are correct. 
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022v2 
 

The fundamental concept underly ing statistical inference is that  
 
(A) through the use of sample data we are able to draw conclusions about a 
sample from which the data were drawn.  
(B) through the examinati on of sample data we can deriv e appropriate 
conclusions about a population from which the data were drawn.  
(C) when generalizing results to a sample we must make sure that the correct 
statistical procedure has been applied.  
(D) Two of the abov e are true.  
(E) All of the abov e are true.  

 
 
Explanations 
 
(A) With statistical inference, we use samples to draw conclusions about the 

population, not the sample. 
 
(B)* correct Ð This statement is the definition of statistical inference. 
 
(C) We do not generalize results to a sample but a population. Furthermore, using the 

correct procedure (to generalize to a population) is not the fundamental concept of 
inferential statistics. 

 
(D), (E) Only (B) is correct. 
 
 



(I) General Concepts Ð p. 4 

 

077v1 
 

One key  difference between descriptiv e statistics  and inferential statistics is  
 
(A) hav ing one or more v ariables (characteristics) of the population and/or 
sample to be examined.  
(B) identify ing patterns based on the data.  
(C) hav ing a measure of the reliability  (i.e., the probability  of being correct) for 
any conclusions reached in examining the data.  
(D) Two from (A )-(C) are correct.  
(E) All from (A )-(C) are correct.  

 
 
Explanations 
 
(A) This statement is true for both descriptive and inferential statistics. 
 
(B) This statement is true for both descriptive and inferential statistics. 
 
(C)* correct Ð The probability of being correct is only needed when an inference is 

made.  
 
(D), (E) Only (C) is correct. 
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In making a statistical inference, one must  
 
(A) be interested in a population.  
(B) be inte rested in one or more characteristics of the population.  
(C) have a sample of units from the population on which to base the inference.  
(D) estimate a parameter of the population as a part of the inference.  
(E) have an estimated probability  of being correc t in the inference made.  
(F) All from (A )-(E) are correct.  
(G) All but one from (A )-(E) are correct.  

 
 
Explanations 
 
(A) This response is partially correct; (B), (C), and (E) are also correct. To make an 

inference, one must have a population of interest. 
 
(B) This response is partially correct; (A), (C), and (E) are also correct. To make 

inferences, one must have one or more characteristics of the population to 
examine as a basis for making the inferences. 

 
(C)  This response is partially correct; (A), (B), and (E) are also correct. One must have 

a sample of units from the population on which to base the inference about the 
population but this is not the only correct statement among the choices. 

 
(D)  There is an entire body of statistical inference techniques not based on estimating 

a parameter or making statements about a parameter of the population (known as 
non-parametric statistics). 

 
(E)  This response is partially correct; (A), (B), and (C) are also correct. One must have 

a conservatively estimated probability of being correct in making an inference 
about a population from a sample but this is not the only correct statement among 
the choices. 

 
(F) Only (A), (B), (C), and (E) are correct. 
 
(G)* correct Ð (D) is not a correct response. 
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The astron omer Edwin Hubble measured the distance (in mega -parsecs) to 
nebulas outside our galaxy  in 1929 as well as the recession v elocity  (in 
kilometers per second) with which these nebulas were mov ing away  from us 
(negativ e velocities indicate they  are mov ing tow ards us instead of away ). Below 
are two histograms of the distance of 24 nebulas that Hubble measured. What 
can we legitimately  say in comparing the two histograms?  
 

DISTANCE

1.901.451.00.55.10
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 DISTANCE

1.91.71.51.31.1.9.7.5.3.1

10

8

6

4

2
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(A) The two histograms are based on the same data.  
(B) The two histograms communicate  the same information with equal 

helpfulness.  
(C) One histogram is more helpful than the other.  
(D) One histogram is incorrectly  drawn but the other is correct.  
(E) More than one of the abov e statements is correct.  

 
 
Explanations 
 
(A) Both histograms are based on the same 24 data values observed by Hubble. 

However, (C) is also true so this claim is not the correct answer. 
 
(B) The two histograms do not communicate the same thing. The one on the right is 

more helpful about differences in the distance of the nebulas. 
 
(C) The histogram on the right is more helpful than the one on the left so this is a 

correct statement. However, (A) is also true, so this claim is not the correct answer. 
 
(D) Both histograms are correctly drawn although different choices were made about 

the intervals on which each bar is based. 
 
(E)* correct Ð Both (A) and (C) are legitimate claims. 
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Consider the two histograms below  
in making a choice about which of  
the following statements is true.  
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(A) The histogram on the left is c orrectly  
made but the one on the right is not.  
(B) The histogram on the right is correctly  made but the one on the left is not.  
(C) Both histograms are correctly  made but the one on the left communicates 
more effectiv ely . 
(D) Both histograms are correctly  made but the one on the right communicates 
more effectiv ely .  
(E) Both histograms are correctly  made and communicate equally  well.  

 
Explanations 
 
(A), (B) Both histograms are correctly made but differ only in the choice of visual 

presentation. 
 
(C)* correct Ð Both histograms are correctly made. The one on the left communicates 

more effectively since visual comparisons of the heights of the bars is easier. 
 
(D) It is harder to visually compare the heights of the bars in the histogram on the right. 

One should not sacrifice the ability to gather information from visual comparisons 
for the sake of what appears to be an increase in visual interest. 

 
(E) Both histograms are correctly made but they do not communicate equally well. See 

the explanation for (C).  
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Which of the following statements is most completely  true in comparing an 
appropriately  drawn histogram to a stem -and-leaf display  of the same data?  
 
(A) Both conv ey the same information about the shape of the distribution.  
(B) Both conv ey the same i nformation about gaps in the distribution.  
(C) Both conv ey the same information about outliers.  
(D) Both conv ey the same amount of information generally . 
(E) Two from (A )-(D) are correct.  
(F) Three from (A )-(D) are correct.  
(G) All from (A )-(D) are correct . 

 
 
Explanations 
 
(A) This statement is true but so are (B) and (C). 
 
(B) This statement is true but so are (A) and (C). 
 
(C) This statement is true but so are (A) and (B). 
 
(D) A stem-and-leaf display also conveys information about at least approximate data 

values from the data set on which the display is based. A histogram conveys less 
of this details about the data values. 

 
(E) Three, not two, of the statements are true. That is, (A), (B), and (C) are true. 
 
(F)* correct Ð The statements in (A), (B), and (C) are true. 
 
(G) The statement in (D) is not true. 



(II) Descriptive Statistics Ð p. 9 
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Question 1 of 3 (080-082) Ð a set intended to demonstrate what box plots reveal about 
distributions (specifically normal, Students t, and chi square). 
 

If a large sample were drawn from a norma l distribution and accurately  
represented the population, which of the following is most likely  to be a box plot 
of that sample?  
 
(A)  
 
(B)  
 
(C)  
 
(D)  
 
(E) Two from (A )-(D) are correct.  
 
(F) Three from (A )-(D) are correct.  
 
(G) All from (A )-(D) are correct.  

 
Explanations 
 
(A) This response is one of two appropriate box plots; the other is (D). This box plot 

might represent a normal distribution because it is symmetrical both within the box 
and with the length of the whiskers. The box in (A) is wider than that of (D) 
indicating a larger standard deviation. 

 
(B) A box plot for a normal distribution would be completely symmetrical. In this box 

plot, the median is not symmetrical within the box although the whiskers are of the 
same length.  

 
(C) The whiskers are of different lengths so this represents a skewed rather than a 

symmetrical distribution. 
 
(D) This response is one of two appropriate box plots; the other is (A). This box plot 

might represent a normal distribution because it is symmetrical both within the box 
and with the length of the whiskers. The box in (D) is narrower than that of (A) 
indicating a smaller standard deviation 

 
(E)* correct Ð (A) and (D) are both box plots for normal distributions.  
 
(F), (G) Only (A) and (D) are box plots for normal distributions. 



(II) Descriptive Statistics Ð p. 10 
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Question 2 of 3 (080-082) Ð a set intended to demonstrate what box plots reveal about 
distributions (specifically normal, Students t, and chi square). 
 

This box plot is for a sample that accurately  represents a normal distributio n:  
 
 
Which of the following box plots is for a sample that represents a StudentÕs t -
distribution with the same standard dev iation and sample size as the normal 
distribution abov e? 
 
(A)  
 
(B)  
 
(C) 
 
(D)  
 
(E) Two from (A )-(D) are correct.  
 
(F) Three fr om (A )-(D) are correct.  
 
(G) All from (A )-(D) are correct.  

 
Explanations 
 
(A) This box plot is not symmetrical within the box whereas a StudentÕs t-distribution is 

symmetrical. 
 
(B) This box plot is not symmetrical in the whiskers whereas a StudentÕs t-distribution 

is symmetrical. 
 
(C) This box plot represents a distribution that is symmetrical but less spread out than 

that given for the normal distribution. However, since the two distributions have the 
same standard deviations and sample size, the StudentÕs t-distribution would be 
more spread out rather than less spread out than the normal distribution. 

 
(D)* correct Ð As expected in the Student's t-distribution of interest, this box plot is 

symmetrical and more spread out in the box and in the whiskers suggesting a 
distribution that is more spread out and that does not rise as high as that for the 
normal distribution (although the height cannot be determined from the box plot). 

 
(E), (F), (G) Only (D) is correct. 
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Question 3 of 3 (080-082) Ð a set intended to demonstrate what box plots reveal about 
distributions (specifically normal, Students t, and chi square). 
 

If a large sample were drawn from a chi -square ( ! 2) distribution (with degrees of 
freedom "  10) and accurately  represented the population, which of the following 
is most likely  to be a box plot of that sample?  
 
(A)  
 
(B)  
 
(C)  
 
(D)  
 
(E) Two from (A )-(D) are correct.  
 
(F) Three from (A )-(D) are correct.  
 
(G) All from (A )-(D) are correct.  

 
 
Explanations 
 
Note: Students need to be familiar with chi-square (! 2) distributions. 
 
(A) This box plot represents a distribution that is symmetrical in both the box and the 

whiskers. However, the chi-square (! 2) distribution is not symmetrical. 
 
(B) While this box plot is not symmetrical within the box, it is symmetrical within the 

whiskers, which would not be true for a chi-square (! 2) distribution. 
 
(C) While this box plot has properly asymmetrical whiskers, it is symmetrical within the 

box, which would not be true for a chi-square distribution. Furthermore, in a chi-
square distribution, the lower quartile is closer to the median and the upper quartile 
is further away, which is not a characteristic of this boxplot. 

 
(D)* correct Ð The whiskers are properly asymmetrical and the box is properly 

asymmetrical with the lower quartile closer to the median than is the upper quartile. 
 
(E), (F), (G) Only (D) is correct. 



(II) Descriptive Statistics Ð p. 12 
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The following is a graph of the weekly  average of the Dow Jones stock index for 
several weeks. Which of the following is a statement t hat it is legitimate to make 
from the graph as it appears?  
 
(A) The Dow Jones av erage v aries 

greatly  within the period 
shown.  

(B) The Dow Jones av erage drops 
greatly  within the period 
shown.  

(C) The Dow Jones av erage for the 
week of A ugust 4 is about fiv e 
times as much as the av erage for 
the week of July  22.  

(D) The Dow Jones A verage for the 
week of July  15 is almost 800 points higher than the av erage for the week of 
July  22.  

(E) More than one of the abov e are correct.  

 
 
Explanations 
 
(A) The Dow Jones average does not vary greatly within the period shown since the 

maximum difference is about 800 points of between 11,000 and 12,000 points.  
 
(B) The Dow Jones average does not drop greatly within the period shown since the 

maximum drop is about 800 points of between 11,000 and 12,000 points.  
 
(C) One cannot say that the average for the week of August 4 is about five times as 

much as the average for the week of July 22 although the point for August 4 is 
about five times as high in the graph as the point for the week of July 22. Since the 
graph starts at 10,800 rather than 0, this graph represents an interval scale and so 
ratios such as Òfive times as muchÓ cannot be seen within the graph. Only intervals 
have meaning so the strongest statement that can be made is about a difference 
between two points rather than the ratio of the height of two points (unless that 
ratio is stated as from 0, in which case this statement is not true). 

 
(D)* correct Ð This statement is true about the intervals between the two points 

mentioned. It can be legitimately stated based on an interval scale such as that 
shown in the graph. 

 
(E) Only (D) is correct. 
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On May 1 it was 40 degrees F. On June 2, it was 80 degrees F. What is the most 
precise we say  about the temperature di fference between the May  1 high and the 
June 2 high?  
 
(A) It was exactly  twice as hot on June 2 as it was on May  1. 
(B) It was hot on June 2 but cold on May  1. 
(C) It was hotter on June 2 than it was on May  1. 
(D) The difference between the highs is 40 deg rees F.  
(E) Two of (A )-(D) are true.  

 
 
Explanations 
 
Note: Degree F is an interval scale because there is no meaningful 0. 
 
(A) Interval scales do allow statements about multiples. 
 
(B) How and cold are subjective terms not clearly defined in degrees F. 
 
(C) This statement is true, but this choice is not the best answer because (D) is also 

true. 
 
(D) This statement is true because interval scales allow for statements about 

difference. However, this choice is not the best answer because (D) is also true. 
 
(E)* correct Ð Both (C) and (D) are true. 
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Which of the following ty pes of data has the most demanding assumptions?  
 
(A) nominal data  
(B) ordinal data  
(C) data on an interv al scale  
(D) data on a ratio scale  

 
 
Explanations 
 
(A) This type of data requires only a set of categories that are named with no further 

assumptions so it is not very demanding. 
 
(B) This type of data requires a set of categories that have some implied order (<, >, " , 

#) such as ÒFreshmen, Sophomores, Juniors, SeniorsÓ. So this response has one 
additional assumption not found in (A), but does not have the most demanding set 
of assumptions of the choices given. 

 
(C) Interval scales require quantitative data than can be placed on an ordered 

numerical scale that has meaningful intervals and differences between values 
(e.g., temperature in degrees Celsius). This data type is more demanding than 
nominal and ordinal data; however, it is still not the most demanding type listed. 

 
(D)*  correct Ð Ratio scales require quantitative data than can be placed on an ordered numerical 

scale that has a rational zero and that zero has a meaning that is not arbitrary (e.g., 
temperature in degrees Kelvin or the amount of money in your pocket). This characteristic 
gives both meaningful intervals and differences, as well as meaningful ratios (e.g., Òtwice 
as muchÓ). This type of data is the most demanding of the types listed. 
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A distribution has many  more scores abov e the mean than below the mean. What 
can be said about this distribution?  
 
(A) The d istribution is positiv ely  skewed.  
(B) The distribution is negativ ely  skewed.  
(C) The distribution is sy mmetric.  
(D) Insufficient information giv en to determine skew.  

 
 
Explanations 
 
Note: The mean is the balance point for all of the data. If there are many more values 
above the mean, then the fewer values below the mean must be further from it. 
 
(A) In a positively skewed distribution, the long tail is to the right, meaning that those 

values are farther from the mean (above, to the right). 
 
(B)* correct Ð In a negatively skewed distribution, the long tail is to the left, meaning 

that those values are farther from the mean (below, to the left). 
 
(C) In a symmetric distribution, there are the same number of values above the mean 

as below (to the right/left). 
 
(D) The item stem gives enough information to determine that the distribution is 

negatively skewed. 
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In a certain univ ersity  there are three ty pes of professors. Their salaries are 
approximately  normally  distributed within each of the following types:  

¥Assistant Professors make a median salary  of $50K, with a minimum of $40K 
and a maximum of $60K.  

¥Associate Professors make a median salary  of $65K per y ear, with minimum of 
$57K and a maximum of $80K.  

¥Full Professors make a median salary  of $90K pe r year, with a minimum of $70K 
and a maximum of $110K.  
 
There are 1600 total Professors at this Univ ersity , with the following distribution: 
50% of all Professors are A ssistants, 30% are A ssociates, and 20% are Fulls.  
What can we say  about the av erage sa lary  at this univ ersity ?  
 
(A) mean < median  
(B) mean = median  
(C) mean > median  
(D) insufficient information  

 
 
Explanations 
 
Note: To answer this question correctly, the student needs to recognize the shape of the 
distribution. Since the salary distribution is more heavily populated on the lower end, the 
student should recognize the we have a right-skewed distribution, which leads to the 
median being less than the mean.  
 
(A) Students may not understand the relationship between the shape of the distribution 

and measures of central tendency. 
 
(B) Students may assume mean and median are always equivalent. 
 
(C)* correct Ð Since half of the population consists of assistant professors, so they are 

going to define the median salary. They have the lowest salary, and since their 
max salary is $60K so the median canÕt be higher than $60K. If the 50% were 
lower, like 20%, the reasoning could possibly change. So, if the assistant 
professors were 20% and the full professors were 50%, then the skew would be 
reversed. 

 
(D) Students do not understand minimum amount of information needed to determine 

shape. 
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In a certain law firm there are three ty pes of lawy ers: associates, junior partners, 
and senior partners. The graph represents the monthly  salary  of each ty pe. Note 
that the width of each box is proportional to the sample size. What can we say  
about the av erage salary  of all lawy ers at this firm?  
 
(A) mean < median  
(B) mean = median  
(C) mean > median  
(D) insufficient information  
 
 
 
 
 
 

 
 
Explanations 
 
Note: Some students have asked if the whiskers go to the minimum/maximum or to the 

inner fences; the answer that they go to the inner fences. 
 
(A) This statement is only true in distributions skewed toward lower values. 
 
(B) This statement is only true in symmetric distributions. 
 
(C)* correct Ð The highest number of lawyers in this firm are associates, the fewest are 

senior partners (determined by the width of the corresponding boxes). Therefore, 
the distribution has more values in the lower range, fewer in the higher range. 
Furthermore, all of the senior partners have high salaries than all of the associates. 
Therefore, the distribution is positively skewed (skewed toward higher values). 

 
(D) The item stem does give enough information to determine skew. 
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Many indiv iduals, after the loss of a job, receiv e temporary  pay Ð unemploy ment 
compensation Ð until they  are re-employ ed. Consider the distribution of time to 
re-employ ment as obtained in an employ ment surv ey. One broadcast reporting 
on the surv ey said that t he average time until re -employ ment was 4.5 weeks. A  
second broadcast reported that the av erage was 9.9 weeks. One of y our 
colleagues wanted a better understanding of the situation and learned (through a 
Google search) that one report was referring to the mean and the other to the 
median and also that the standard dev iation was about 14 weeks. Knowing that 
you are a statistically -savvy person, y our colleague asked y ou which is most 
likely  the mean and which is the median?  
 
(A) 4.5 is the mean and 9.9 is th e median.  
(B) 4.5 is the median and 9.9 is the mean.  
(C) Neither (A ) nor (B) is possible giv en the SD of the data.  
(D) I am not a statistically -savvy person, so how should I know?  

 
 
Explanations 
 
(A) This answer would imply that the distribution is left-skewed, which it is not (cf. (B)). 
 
(B)* correct Ð The data must be right-skewed since the distribution is truncated at 0 

weeks on the left-side of the distribution. Data that are truncated at one-end tend to 
have a skew in the direction away from the truncated end. 

 
(C) Students are thinking that the distribution must be normal. This thinking is very low-

level and requires remediation. 
 
(D) Students who give this answer need additional help to become statistically savvy. 
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Why is the term (n -1) used i n the denominator of the formula for sample 
variance?  
 
(A) There are (n -1) observ ations.  
(B) There are (n -1) uncorrelated pieces of information.  
(C) The (n-1) term giv es the correct answer.  
(D) There are (n -1) samples from the population.  
(E) There are (n -1) degrees of freedom.  

 
 
Explanations 
 
(A) There are n observations, not n-1. 
 
(B) The formula does not require uncorrelated pieces of information. 
 
(C) This statement is true but does not answer "Why?". 
 
(D) The formula for sample variance is not related to the number of samples from the 

population. 
 
(E)* correct Ð Use of n-1 makes sample variance an unbiased estimator for population 

variance. If we have any statistic that uses the mean in its calculation, we only 
need n-1 of the data pieces to determine the other information since we can use 
algebra to rearrange the formula for sample mean: 

 

  

! 

x =
x1 +! + xn

n
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There are three sections of a calculus class. The first class had a mean exam 
score of 90 with a v ariance of 36. The second class had  a mean exam score of 60 
with a v ariance of 16. The third class had a mean exam score of 30 with a 
variance of 4. Considering the differences in performance lev el, rank the classes 
in terms of the v ariation in exam scores?  
 
(A) Class 1 < Class 2 < Class 3  
(B) Class 1 < Class 3 < Class 2  
(C) Class 3 < Class 2 < Class 1  
(D) Class 1 = Class 2 = Class 3  
(E) none of the abov e 

 
 
Explanations 
 
(A) Students realize that variances tend to be positively correlated with the mean and 

that we are trying to be tricky by reversing the order. 
 
(B) This distractor was chosen arbitrarily. To add more options, insert other distractors 

like this one. 
 
(C) This ranking is from the variance rather than the Coefficient of Variation. 
 
(D)* correct Ð The student should recognize the need to use the Coefficient of Variation 

as the appropriate index to use when making comparisons between samples with 
unequal means. Using CV = (SD / mean) x 100, we get 4.44 for both samples. 
Thus, all three classes are the same. 

 
(E) Students may default to this kind of answer when they don't understand. 
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The fiv e-number summary  for all student scores on an exam is 29, 42, 70, 75, 79. 
Suppose 200 students took the test. How many  students had scores between 42 
and 70?  
 
(A) 25  
(B) 28  
(C) 50  
(D) 100 

 
 
Explanations 
 
Note: The five-number summary represents the min, 25th percentile, median, 75th 
percentile, and max, respectively and in order. Since 42 is the 25th percentile score and 
70 is the median score, then 25% must have had scores between 42 and 70. 
 
(A) 25 is the percentage of the sample of scores that is between 42 and 70, but the 

question asks for the number (not percentage). 
 
(B) 28 is the difference between 42 and 70, which does not give the number of 

students. 
 
(C)* correct Ð 25% of n = 200 students is 50. 
 
(D) As 70 is the median, there are 100 students whose scores are below 70. 
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The fiv e-number summary  for all student scores on an exam is 40, 60, 70, 75, 79. 
Suppose 500 students took the test. What should y ou conclude about  the 
distribution of scores?  
 
(A) Skewed to the left.  
(B) Skewed to the right.  
(C) Not skewed.  
(D) Not enough information giv en to determine skew.  

 
 
Explanations 
 
Note: The five-number summary represents the minimum, the first quartile, the median, 
the third quartile, and the maximum, respectively and in order. 
 
(A)* correct Ð By examining the scores, the student should be able to recognize that the 

scores are more squished together at the top end of the scale, and more spread 
out at the bottom end of the scale. For example, there is only a 9-point difference 
between the median and the maximum score, but a 30-point difference between 
the median and the minimum score. Thus, the distribution must be left-skewed. 

 
(B) If the distribution were right-skewed, then the first quartile would be closer than the 

third quartile to the median or the minimum would be closer than the maximum to 
the median. 

 
(C) If the distribution were not skewed, then the first and third quartiles would be 

approximately equi-distant from the median and the minimum and maximum would 
be approximately equi-distant from the median. 

 
(D) Students may default to this kind of answer when they donÕt understand, but there 

is, in fact, sufficient information given to determine skew. 
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The ACT has a mean of 21 and an SD of 5. The SA T has a mean of 1000 and a SD 
of 200. Joe Bob Keith took the A CT and he needs a score of 1300 on the SA T to 
get into UNC -Chapel Hill and a score of 1400 on the SA T to get into Duke. UNC 
and Duke both told Joe Bob Keit h that they  will conv ert the A CT to the SA T using 
a z-score (or standard -score) transformation. Joe Bob Keith has decided to go to 
the school with the highest standards that will accept him. If he doesn't qualify  
for either Duke or UNC, then it's Faber Col lege for Joe Bob Keith. A s it turns out, 
Joe Bob Keith got a 30 on the A CT, but he cannot figure out what that means for 
his choice of college. Help Joe Bob Keith out. Where is he going to school?  
 
(A) UNC 
(B) Duke  
(C) Faber  

 
 
Explanations 
 
Note: Students need to recognize the need to convert to z-scores so that a comparable 

scale can be used. 
 

Joe Bob KeithÕs ACT z-score is 

! 

30" 21
5

=
9
5

= +1.8 

 
(A)* correct Ð The z-score associated with UNCÕs minimum SAT score is 
 

! 

1300" 1000
200

= +1.5. 

 
Since Joe Bob KeithÕs z-score is higher than this minimum, he qualifies for 
admission to UNC. As calculated in (B), he does not qualify for Duke, so UNC is 
the best school that will accept him, so thatÕs where he will go. 

 
(B) The z-score associated with DukeÕs minimum SAT score is 
 

! 

1400" 1000
200

= +2. 

 
Since Joe Bob KeithÕs z-score is lower than this minimum, he does not qualify for 
admission to Duke. 

 
(C) Faber will accept Joe Bob Keith, but so will UNC so the answer is (A). 
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Which of the following is  an example of an empirical probability ? 
 
(A) p (observ ing a tail on a fair -coin flip) = !  
(B) p(selecting a female in Math 101) = 85/124  
(C) p(drawing an A ce from a standard deck of cards) = 1/13  
(D) p(hav ing a blue -eyed child) = .25  

 
 
Explanations 
 
(A) This probability is based on the theoretically-defined event space of coin flips. 
 
(B)* correct Ð There is no theoretically-defined event space for Math 101. 
 
(C) This probability is based on the theoretically-defined event space of cards in a 

standard deck. 
 
(D) This probability is based on the theoretically-defined event space of eye color 

(based on the simplistic assumption that only blue and brown are possible as eye 
colors and that blue is recessive). 
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Question 1 of 3 (057-059) Ð a set intended to clarify the relationships among event 
spaces (sample spaces), outcomes, and events. 
 

Consider a standard 52 -card deck, with four suits ( " , #, $, %), 13 cards per suit (2 -
10, J, Q, K, A ). Define an ev ent space on the standard deck such that it consists 
of 52 simple outcomes, one for each card in the deck.  
 
Which of the following is a true statement?  
 
(A) {Black} is not an ev ent.  
(B) {Black}  is an ev ent with 1 simple outcome.  
(C) {Black} is an ev ent with 26 simple outcomes.  
(D) {Black} is an ev ent with 52 simple outcomes.  
(E) None of the abov e is true.  

 
 
Explanations 
 
(A) {Black} is a subset of the event space; therefore, {Black} is an event. 
 
(B), (D) {Black} is an event, but it has 26 outcomes, not 1 or 52. 
 
(C)* correct Ð There are exactly 26 black cards, so there are 26 simple outcomes int he 

event {Black}. 
 
(E) Students may default to this kind of answer when they do not understand. 
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Question 2 of 3 (057-059) Ð a set intended to clarify the relationships among event 
spaces (sample spaces), outcomes, and events. 
 

Consider a standard 52 -card deck, with four suits ( " , #, $, %), 13 cards per suit (2 -
10, J, Q, K, A ). Define an ev ent sp ace on the standard deck such that it consists 
of two outcomes: Black and Red.  
 
Which of the following is a true statement?  
 
(A) {Black} is not an ev ent.  
(B) {Black} is an ev ent with 1 simple outcome.  
(C) {Black} is an ev ent with 26 simple outcomes.  
(D) {B lack} is an ev ent with 52 simple outcomes.  
(E) None of the abov e is true.  

 
 
Explanations 
 
(A) {Black} is a subset of the event space; therefore, {Black} is an event. 
 
(B)* correct Ð The event space {Black, Red} has two simple outcomes. {Black} is a 

subset of this event space and is, therefore, an event. {Black} has exactly one of 
the two simple outcomes in the event space: Black. 

 
(C), (D) {Black} is an event, but it has 1 simple outcome not 26 or 52. 
 
(E) Students may default to this kind of answer when they do not understand. 
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Question 3 of 3 (057-059) Ð a set intended to clarify the relationships among event 
spaces (sample spaces), outcomes, and events. 
 

Consider a standard 52 -card deck, with four suits ( " , #, $, %), 13 cards per suit (2 -
10, J, Q, K, A ). Define an ev ent space on the standard deck such that it contains, 
as simple outcomes, only  the cards that are hearts or diamonds.  
 
Which of the following is a true statement?  
 
(A) {Black} is not an ev ent.  
(B) {Black} is an ev ent with 1 simple outcome.  
(C) {Black} is an ev ent with 26 simple outcomes.  
(D) {Black} is an ev ent with 52 simple outcomes.  
(E) None of the abov e is true.  

 
 
Explanations 
 
(A), (B), (C), (D) {Black} is an event that has 0 simple outcomes. 
 
(E)* correct Ð {Black} is an event, but it has 0 outcomes, not 1, 26, or 52. 
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Question 1 of 2 (017-018) Ð a set intended to explore the identification and calculation 
of binomial probabilities. 
 

Suppose a family  is randomly  selected from among  all families with 3 children. 
What is the probability  that the family  has exactly  one boy ? You may  assume 
that Pr(boy ) = Pr(girl) for each birth.  
 
(A) 1/8 
(B) 1/6 
(C) 1/3 
(D) 3/8 
(E) 1/2 
(F) 5/6 
(G) 7/8 

 
 
Explanations 
 

(A) This answer comes from only calculating 

! 
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(B) Students multiplied 
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(C) Students may be thinking that there is one boy out of three total children. 
 
(D)* correct Ð There are 3 ways of getting 2 boys out of 8 possible ways of having 3 

children: 
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(E) This answer is the simple probability of getting a boy. It is also the odds ratio 1:2. 
 
(F), (G) Sometimes students get convinced that they need the complement, so they 

calculated 1 Ð 1/8 = 7/8 (or 1 Ð 1/6 = 5/6 if they also made the mistake in (B)). 
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Question 2 of 2 (017-018) Ð a set intended to explore the identification and calculation 
of binomial probabilities. 
 

Suppose a family  is ran domly  selected from among all families with 4 children. 
What is the probability  that the family  has exactly  two boy s? You may  assume 
that Pr(boy ) = Pr(girl) for each birth.  
 
(A) 1/24 
(B) 1/16  
(C) 1/6  
(D) 3/8 
(E) 1/2 

 
Explanations 
 
Note: Even though this question is almost exactly like 017, it can be a good mastery 
check if students did not do well on 017. 
 
(A) Students may be thinking that the total number of outcomes is 4! = 24 and getting 

2 boys and 2 girls is one outcome, leading to an answer of 1/24. 
 

(B) This answer comes from only calculating 
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(C) Students may be thinking that the total number of outcomes is 

! 

4

2

" 

# 
$ 

% 

& 
' = 6 and getting 2 

boys and 2 girls is one outcome, leading to an answer of 1/6. 
 
(D)* correct -- There are 6 ways of getting 2 boys out of 16 possible ways of having 4 

children: 
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(E) As births are equally likely, students may be thinking that the probability is the 

same for four trials as for one, or there are 2 boys out of 4 total children. 
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Which of the following is the correct general formula for the probability  of r 
choices out of n trials in a binomial situation where the probability  of success is 
p? 
 

 (A) pr (1 - p)n Ð r   (D) 

! 

n!
r!

 pr (1 - p)n - r 

 

 (B) r! p r (1 - p)n - r   (E) 

! 

n!
r!  (n -  r)!

 pr (1 - p)n - r 

 

 (C) n! p r (1 - p)n - r   (F) 

! 

n!
r!  (n -  r)!

pn - r (1 - p)r 

 
 
Explanations 
 
Note: For fewer choices eliminate (B). 
 
(A) This answer is only correct if n = 1 so it is not a general formula. 
 
(B), (C) Students might give one of these answers because they remember that 

factorials are part of the combination 

! 

n

r

" 

# 
$ 

% 

& 
'  but not the details. 

 

(D) 

! 

n!
r!

 is the number of permutations not combinations. 

 

(E)* correct Ð This is the correct expansion of 

! 

n

r

" 

# 
$ 

% 

& 
' p

r (1( p)n( r . 

 
(F) Students may have reversed the exponents. 
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If mathematics teachers constitute 5% of the population and tell the tru th 82% of 
the time, and all non -mathematics teachers tell the truth 72% of the time, what is 
the probability  (expressed as a percentage) that a randomly  selected teacher will 
tell the truth?  
 
(A) 4.1% 
(B) 68.4%  
(C) 72.5% 
(D) 81.5% 

 
 
Explanations 
 
(A) Students may have used only (.05)(.82) and left off the other term. 
 
(B) Students may have used only (.95)(.72) and left off the other term. 
 
(C)* correct Ð The calculation is (.05)(.82) + (.95)(.72). 
 
(D) Students may have switched the percents: (.05)(.72) + (.95)(.82). 
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Assume that two ev ents A  and B are independent ev ents. Which of the following 
statements is false ? 
 
(A) p(A and B) = p(A )*p(B)  
(B) p(B|A ) = [ p(A |B)*p(B) ] / p(A |B) 
(C) A and B are mutually  exclusiv e events.  
(D) p(A|B)*p(B|A ) = p(A and B)  

 
 
Explanations 
 
(A) This is one definition of independent events. 
 
(B) If A and B are independent, then p(B|A) = p(B), to which the right hand side of the 

equation simplifies. 
 
(C)* correct Ð Although the words independence and exclusive appear to be semantically-

related in most peopleÕs minds,  the fact is that any mutually exclusive events  cannot 
be independent.  A simple example will serve to prove the point:  Two mutually 
exclusive outcomes (Male and Female).  Does knowing the one outcome (i.e. the sex 
of the person) tell you anything about the other outcome?   OF course it does since 
all of the information in the occurrence of the outcome Female (yes or no) is 
contained in the outcome Male ( if Male, then person is NOT female with probability 
1).   For those really clever students, I am excluding those people with   biologically 
complex sexual markers for simplicity. 

 
(D) As in (B), p(A|B) = p(A) and p(B|A) = p(B). In addition, p(A)*p(B) = p(A and B). 
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Question 1 of 2 (051-052) Ð a set intended to [do what?]. 
 

A recent article in the Oklahoma Daily  suggested that marijuana is a gateway  
drug for harder drug use. Suppose we hav e the following "facts". When asked, 
90% of current "hard drug" users admit prev iously  using marijuana; 40% of the 
general population admit using marijuana at some point during their liv es; and 
20% of the general population admit to using "hard drugs" at some point in their 
life. Giv en these three facts, what is the conditional probability  of "hard drug" 
use giv en prior  marijuana usage?  
 
(A) 0.16 
(B) 0.20 
(C) 0.25 
(D) 0.45  
(E) 0.90 

 
 
Explanations 
 
Solution:   The correct response is D.   This is a standard Bayes problem, in which the information presented is in the form of a 
retrospective probability:  That is, when selecting on hard drug use, it is found that 90% have also previously used marijuana.  In 
considering the diagnosticity of  this probability, it is sometimes useful to consider that 100% of selected hard drug uses have also 
previously used water. 
 In determining the correct answer, one can use several forms of the Bayes equation, but perhaps a table is more instructive. 
Consider the following hypothetical 2 by 2 table, with the numbers filled in to be consistent with the ÒfactsÓ.  
 
          Hard Drug Use 
   Yes No Total   
  Yes 18  40  
 MJ Use      No 
  Total 20  100 
 
Note that 40 out of 100 in the sample have used marijuana  - consistent with the facts.  Note that 20 out of 100 in the sample have used 
a hard drug Ð consistent with the sample.  Finally, note that 18 out of the 20 hard drug users also claim marijuana use  - consistent with 
the 90% figure quoted in the problem. 
 
Given one cell  in a 2 by 2 table and the marginal totals, the rest of the table can  be completed.   The completed table is as follows: 
 
          Hard Drug Use 
   Yes No Total   
  Yes 18 22 40  
 MJ Use     No 2 58 60 
  Total 20 80 100 
 
Finally, the answer should now be more apparent.  When selecting marijuana use, what is the probability of future hard drug use?  
There are 40 marijjuana users, and 18 of those have also used hard drugs.  This gives p = 18/40 = .25 Ð a number surely surprising and 
much less convincing than the p = .90 probability used to support the gateway theory.  The number obtained when selecting on 
marijuana use is often called the prospective probability, and is more useful in  assessing the causal efficacy on the risk factor being 
studied than the retrospective probability given in the question stem. 
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Question 2 of 2 (051-052) Ð a set intended to [do what?]. 
 

A recent article in the Oklahoma Daily  suggested that marijuana is a gateway  
drug for harder drug use. The following fact Ð which we will take as accurate - 
was used to support their argument: 9 out of 10 of "hard drug" users hav e 
prev iously  used mariju ana. Additionally , the newspaper also reported that 4 out 
of ev ery  10 persons in the general population hav e admitted using marijuana and 
that 2 out of 10 persons in the general population hav e admitted partaking of 
ÒharderÓ drugs.  
 
You now find out that one of y our children has used marijuana. What is the 
probability  of y our child subsequently  using some Òhard drugÓ based on the 
information presented abov e?  
 
(A) 0.16 
(B) 0.20 
(C) 0.25 
(D) 0.45  
(E) 0.90 

 
 
Explanations 
 
Solution:  This is the same answer as before, but with a different context embedded within the stem.  
This context has two features that distinguish it from the previous question:  1)  the information is 
presented in a frequency format, which has been suggested (Gigerenzer,  19xx) as providing a more 
natural understanding of the data; and 2)  a real situation that often arises is included as part of the 
problem  - should you be concerned about your child?      
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A cab was inv olv ed in a hit and run accident at night. Only  two cab com panies, 
the Transporter and the Rock, operate in the city . You are giv en the following 
data:  
 
a) 85% of the cabs in the city  are Transporters and 15% are Rocks.  
b) A witness identified the cab as a Rock. The court tested the reliability  of the 
witness unde r the same circumstances that existed on the night of the accident 
and concluded that the witness correctly  identified each one of the two cabs 80% 
of the time and failed 20% of the time.  
 
What is the probability  that the cab inv olv ed in the accident was indeed a Rock?  
 
(A) 0.75 
(B) 0.41 
(C) 0.27 
(D) 0.63 
(E) 0.80 

 
 
Explanations 
 
Soluiton:  Another Bayes problem made famous by a Nobel Prize-winning Psychologist (Daniel Kahneman) and his lifelong 
collaborator (Amos Tversky).  In this example, an eyewitness is fairly accurate (80%) so most people are inclined to believe that the 
Cab involved in the accident was most likely a Rock.   However, most people also forget to properly account for the base rate of cabs 
in the population;  in this case study, most cabs are not Rocks, but Transporters.  This suggests that the prior probability of the cab 
being a Transporter is much higher than that of the Rock.    Is the evidence Ð the identification of the cab from a witness known to be 
80% accurate Ð enough to overcome the strong prior probability of the cab being a Transporter. 
 
Again,  we use the Table approach, with a hypothetical table completed to be consistent with the facts given in the question stem. 
 
           Cab  
    Trans Rock Total   
   Transs 68 3 71  
 Eyewitness  says Rock  17 12 29 
   Total 85 15 100 
 
Note that in this problem, we are given the following pieces of information:  85% of the cabs are Transporters (85 out  of 100)  and the 
eyewitness is 80%  accurate in identification (in the same conditions, the eyewitness would correctly identify 68 out of 85 Transporter 
cabs  and 12 out of 15 Rock cabs,  should the experiment be repeated 100 times  with 85% of the experimental trials containing 
Transporter Cabs).   
 
Now that we have 1 set of marginal totals (base rate of cabs), and 2 cells  (68 and 12) reflecting the reported accuracy rate, we can 
complete our hypothetical table.    The problem can now be phrased as follows:  if the eyewitness claims the cab was a Rock,   what is 
the probability of  a Rock actually being the offending cab?  This posterior probability can be calculated as 12/29, or an astounding low 
.413.    
As Kahneman and Tversky put it, ÒSomething about this result unsettles the average human beingÓ.  What did they mean by this?      
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For which of the following probabilities would the binomial distribution be 
appropriate?  
 
(A) The probability  of a randomly  selected professional basketball play erÕs 
making half of his free throws throughout a regular 82 -game NBA  season.  
(B) The pr obability  that a randomly  selected student from a randomly  selected 
high -school within the greater New York City  metropolitan area will be accepted 
to an elite Univ ersity . 
(C) The probability  that a randomly  selected engineering student from a specific 
University  will take at least 3 attempts to pass the licensure exam.  
(D) Two of the abov e are appropriate for the binomial distribution.  
(E) All of the abov e are appropriate for the binomial distribution.  
(F) None of the abov e is appropriate for the binomial distribution.  

 
 
Explanations 
 
Note: for fewer answer choices, eliminate (D), (E), or (F). 
 
(A)* correct Ð This option deals with hot/cold streaks in sports (but this result cannot be 

statistically supported). 
 
(B) Students cluster within some elite high school, so the probability is not uniform 

among all high schools 
 
(C) The number of trials is not fixed. 
 
(D), (E), (F) Only (A) is correct. 
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Question 1 of 2 (013-014) Ð mean and variance of a binomial distribution 
 

To measure the success of the late st treatment for iPod -related deafness among 
young adults, researchers measured the sound sensitiv ity  of 100 y oung adults 
by hav ing them stand 20 feet away  from a speaker play ing ÒSlim Whitman 
Favorite HitsÓ. It was found that 35% of the sample could not r epeat any  song 
ly rics from the CD. What is the mean of this distribution?  
 
(A) (20)(.35)     
(B) (20)(.65) 
(C) (20)(.35)(.65) 
(D) (.35)(.65) 
(E) (100)(.35) 
(F) (100)(.65) 
(G) (100)(.35)(.65) 
(H) insufficient information  

 
 
Explanations 
 
Note: Do not discuss solutions before viewing next question. 
 
(A), (B), (C) 20 is irrelevant to probabilities in this question. 
 
(D) This is the variance of a Bernoulli trial. 
 
(E)* correct Ð this answer is the mean (expected value) of this binomial distribution. 
 
(F) This answer uses the wrong probability. 
 
(G) This gives the variance, rather than the mean, of this binomial distribution. 
 
(H) Enough information is given. 
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Question 2 of 2 (013-014) Ð mean and variance of a binomial distribution 
 

To measure the success of the latest treatment for iPod -related deafness among 
young adults, researchers measured the sound sensitiv ity  of 100 y oung adults 
by hav ing them stand 20 feet away  from a speaker play ing ÒSlim Whitman 
Favorite HitsÓ. It was found that 35% of the sample could not repeat any  song 
ly rics from the CD. What is the v ariance of this distribution?  
 
(A) (20)(.35)     
(B) (20)(.65) 
(C) (20)(.35)(.65) 
(D) (.35)(.65) 
(E) (100)(.35) 
(F) (100)(.65) 
(G) (100)(.35)(.65) 
(H) insufficient information  

 
 
Explanations 
 
Note: Do not discuss solutions before asking previous question. 
 
(A), (B), (C) 20 is irrelevant to probabilities in this question. 
 
(D) This is the variance of a Bernoulli trial. 
 
(E) This calculation gives the mean (expected value) rather than the variance. 
 
(F) This answer uses the wrong probability. 
 
(G)* correct Ð this calculation gives the variance of this binomial distribution. 
 
(H) Enough information is given  
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Question 1 of 8 (004-011) Ð a set that helps students practice with calculating expected 
values 
 

Suppose that a random v ariable x has only  two v alues, 0 and 1. If Pr(x=0) = 0.5 
then what can we say  about E(x)?  
 
(A) E(x) = 0 
(B) E(x) = 0.5 
(C) E(x) = 1 
(D) Either (A ) or (C) is possible.  
(E) Both (A ) and (C).  
(F) insufficient information  

 
 
Explanations 
 
(A), (C), (D) Students may be confusing the expected value with the value of the 

random variable. 
 
(B)* correct Ð Calculate that p(x=1) = 1 Ð p(x=0) = 1 Ð 0.5 = 0.5, then 
 

E(X) = (0)(0.5) + (1)(0.5) = 0.5 
 
(E) Students may be thinking in terms of a graph like a bar chart instead of in terms of 

a probability distribution. 
 
(F) Students may think they need to be given p(x=1) when in fact they can calculate it. 
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Question 2 of 8 (004-011) Ð a set that helps students practice with calculating expected 
values 
 

Suppose that a random v ariable x has only  two v alues, 0 and 1. If Pr(x=0) = 0.5 
then what can we say  about Var(x)?  
 
(A) Var (x) = -0.25 
(B) Var (x) = 0  
(C) Var (x) = 0.25 
(D) Var (x) = 0.5  
(E) Var (x) = 1  
(F) insufficient information  

 
 
Explanations 
 
(A) Students may subtract backwards 
 

µ2 Ð E(x2) = (0.5)2 Ð [(0)2(0.5) + (1)2(0.5)] = 0.25 Ð 0.5 = -0.25 
 

then not make the connection that variance can not be negative. 
 
(B) Students may forget to square: 
 

E[(x - µ)] = (0 Ð 0.5)(0.5) + (1 Ð 0.5)(0.5) = -0.25 + 0.25 = 0 
 
(C)* correct Ð Recall from 004 that µ = 0.5, then 
 

E[(x - µ)2] = (0 Ð 0.5)2(0.5) +(1 Ð 0.5)2(0.5) = 0.125 + 0.125 = 0.25 
 
 or 
 

E(x2) Ð µ2  = [(0)2(0.5) + (1)2(0.5)] Ð (0.5)2 = 0 + 0.5 Ð 0.25 = 0.25 
 
(D) Students may forget to subtract µ2: 
 

E(x2) = (0)2(0.5) + (1)2(0.5) = 0.5 
 
(E) Students may be guessing: 1 is a value of the random variable and is also the 

range between the two values of the random variable. 
 
(F) Students may think they need to be given p(x=1) when in fact they can calculate it. 
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Question 3 of 8 (004-011) Ð a set that helps students practice with calculating expected 
values 
 

Suppose that a random v ariable x has only  two v alues, 3 and 4. If Pr(x=3) = 0.5 
then what can we say  about E(x)?  
 
(A) E (x) = 0.5 
(B) E (x) = 1 
(C) E (x) = 3 
(D) E (x) = 3.5 
(E) E (x) = 4 

 
 
Explanations 
 
(A) Students may be incorrectly generalizing E(x) from question 004. 
 
(B) This is the range between the numbers Ð not the expected value 
 
(C), (E) Students may be thinking in terms of a graph like a bar chart instead of in terms 

of a probability distribution. 
 
(D)* correct Ð Calculate p(x=4) = 1 Ð 0.5 = 0.5, then 
 

E(x) = (3)(0.5) + (4)(0.5) = 3.5 
 

 Or use question 004 and the property E(x + c) = E(x) + c to get 
 

E(x + 3) = E(x) + 3 = 0.5 + 3 = 3.5 
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Question 4 of 8 (004-011) Ð a set that helps students practice with calculating expected 
values 
 

Suppose that a random v ariable x has only  two v alues, 3 and 4. If Pr(x=3) = 0.5 
then what can we say  about Var(x)?  
 
(A) Var (x) = 0.25 
(B) Var (x) = 0.5  
(C) Var (x) = 0.75 
(D) Var (x) = 1.0  
(E) Var (x) = 3.25 
(F) Var (x) = 3.5  

 
 
Explanations 
 
(A)* correct Ð Calculate or use question 004 and the property that variance does not 

change with an additive scale change, Var(x + c) = Var(x). 
 
(B) Students may be guessing, since 0.5 is half the range. 
 
(C) Students may be treating this situation like a binomial distribution with three trials 

instead of a Bernoulli random variable: n*p*q = (3)(0.5)(0.5) = 0.75. 
 
(D) This is the range between 3 and 4. 
 
(E) Students may have added 3 to the variance from question 005, thinking that 

variance behaves the same way the mean does, rather than Var(x + c) = Var(x). 
 
(F) Students may be guessing, since 3.5 is the mean from question 006. 
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Question 5 of 8 (004-011) Ð a set that helps students practice with calculating expected 
values 
 

Suppose that a random v ariable x has only  two v alues, 0 and 2. If Pr(x=0) = 0.5 
then what can we say  about E(x)?  
 
(A) E (x) = 0 
(B) E (x) = 1 
(C) E (x) = 2 
(D) Either (A ) or (B)  is possible.  
(E) Both (A ) and (B).  
(F) insufficient information  

 
 
Explanations 
 
(A), (C), (D) Students may be confusing the expected value with the value of the 

random variable. 
 
(B)* correct Ð Calculate that p(x=2) = 1 Ð p(x=0) = 1 Ð 0.5 = 0.5, then 
 

E(X) = (0)(0.5) + (2)(0.5) = 1 
 
(E) Students may be thinking in terms of a graph like a bar chart instead of in terms of 

a probability distribution. 
 
(F) Students may think they need to be given p(x=2) when in fact they can calculate it. 
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Question 6 of 8 (004-011) Ð a set that helps students practice with calculating expected 
values 
 

Suppose that a random v ariable x has only  two v alues, 0 and 2. If Pr(x=0) = 0.5 
then what can we say  about Var(x)?  
 
(A) Var (x) = 0  
(B) Var (x) = 0.25  
(C) Var (x) = 0.5 
(D) Var (x) = 1  
(E) Var (x) = 2  

 
 
Explanations 
 
(A) Students may forget to square: 
 

E[(x - µ)] = (0 Ð 1)(0.5) + (2 Ð 1)(0.5) = 0 
 
(B) Student may be thinking in terms of a Bernoulli trial: n*p*q = (1)(0.5)(0.5) = 0.25 or 

they may be incorrectly generalizing from questions 005 and/or 007. 
 
(C) This is the probability that x is 0 or 2. 
 
(D)* correct Ð Recall from question 008 that µ = 1, then 
 

E[(x - µ)2] = (0 Ð 1)2(0.5) +(2 Ð 1)2(0.5) = 0.5 + 0.5 = 1 
 
 or 
 

E(x2) Ð µ2  = [(0)2(0.5) + (2)2(0.5)] Ð (1)2 = 0 + 2 Ð 1 = 1 
 

 or use the variance from question 005 and the property Var(cx) = c2Var(x) to get 
 

Var(2x) = 4Var(x) = (4)(0.25) = 1 
 
(E) Students may be guessing: 2 is a value of the random variable and is also the 

range between the two values of the random variable. 
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Question 7 of 8 (004-011) Ð a set that helps students practice with calculating expected 
values 
 

Suppose that a random v ariable x has only  two v alues, 0 and 1. If Pr(x=0) = 0.4 
then what can we say  about E(x)?  
 
(A) E(x) = 0 
(B) E(x) = 0.4 
(C) E(x) = 0.5 
(D) E(x) = 0.6 
(E) E(x) = 1 
(F) insufficient information  

 
 
Explanations 
 
(A), (E) Students may be confusing the expected value with the value of the random 

variable. 
 
(B) Students may be guessing, since 0.4 is the probability of 0, given as a value in the 

problem. 
 
(C) Students may incorrectly generalize from question 004. 
 
(D)* correct Ð Calculate p(x=1) = 1 Ð p(x=0) = 1 Ð 0.4 = 0.6, then 
 

E(x) = (0)(0.4) + (1)(0.6) = 0.6 
 
(F) Students may think they need to be given p(x=1) when in fact they can calculate it. 
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Question 8 of 8 (004-011) Ð a set that helps students practice with calculating expected 
values 
 

Suppose that a random v ariable x has only  two v alues, 0 and 1. If Pr(x=0) = 0.4 
then what can we say  about Var(x)?  
 
(A) Var(x) = 0  
(B) Var(x) = 0.16  
(C) Var(x) = 0.24 
(D) Var(x) = 0.36 
(E) Var(x) = 0.6  
(F) Var(x) = 1  

 
 
Explanations 
 
(A) Students may forget to square: 
 

E[(x - µ)] = (0 Ð 0.6)(0.4) + (1 Ð 0.6)(0.6) = 0 
 
(B) Students may know that variance is Òsomething squaredÓ and determine that (0.4)2 

is a good candidate. 
 
(C)* correct Ð Note from question 010 that p(x=1) = 0.6, then calculate 
 

[E(x2)] Ð µ2 = (0)2(0.4) + (1)2(0.6) Ð (0.6)2 = 0.6 Ð 0.36 = 0.24 
 

 or think in terms of a Bernoulli trial: n*p*q = (1)(0.4)(0.6) = 0.24. 
 
(D) Students may know that variance is Òsomething squaredÓ and determine that (0.6)2 

is a good candidate. 
 
(E) Students may calculate p(x=1), then not completed the problem or they may forget 

to subtract µ2: 
 

(0)2(0.4) + (1)2(0.6) = 0.6 
 
(F) Students may be guessing: 1 is a value of the random variable and is also the 

range between the two values of the random variable. 
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Given a continuous random v ariable x, what is Pr(x = 0.5)?  
 
(A) 0  
(B) 0.0199 
(C) 0.1915 
(D) 0.5000 
(E) 0.6915  
(F) 1.0000 

 
 
Explanations 
 
Note: for fewer answer choices, eliminate (E). 
 
(A)* correct 
 
(B) This is the Pr(0 ! x ! 0.05).  
 
(C) This is the Pr(0 ! x ! 0.5)  
 
(D) This is x, not Pr(x). 
 
(E) This is the P(x ! 0.5).  
 
(F) This is the probability for the total space not an individual point  
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A landscape architect suggests y ou need 10 to 20 new plants to spruce up y our 
front y ard. The clerk at the Nursery  suggests that about half of the plants y ou 
purchase will fail to surv ive. You decide to buy  30 plants. What is the probabili ty  
that at least 10 but no more than 20 plants surv ive? You decide to use a 
computer program to calculate this probability . Sadly , your software will only  
compute a CDF for a random v ariable. Which of the following formulations will 
giv e you the correct an swer?  
 
(A) P(X & 10) Ð P(X & 20) 
(B) P(X & 20) Ð P(X & 10) 
(C) P(X & 20) Ð P(X < 10)  
(D) P(X < 20) Ð P(X < 10) 
(E) none of the abov e 

 
 
Explanations 
 
(A) This calculation yields a negative probability. 
 
(B) This expression excludes 10 as a possible outcome. 
 
(C) P(X < 10) is not a properly defined CDF. 
 
(D) This expression excludes 10 and 20 as possible outcomes and P(X < 20) and P(X 

< 10) are not a properly defined CDFs  
 
(E)* correct Ð The correct answer would be P(X ! 20) Ð P(X ! 9).  
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Why does a distribution of Z -scores hav e a mean of 0 and a standard dev iation of 
1? Giv e the most persuasiv e answer.  
 
(A) That property  follows solely  from the formula for Z -score.  
(B) It follows from the formula for Z -score and properties of expected v alue.  
(C) A distribution of Z -scores is defined to hav e a mean of 0 and standard 
dev iation of 1.  
(D) That property  has been prov ed from empirical ev idence.  

 
 
Explanations 
 

(A) Z-score is defined by the formula 

! 

x " µ
#

, which is not enough to get the stated 

property without the expectation operator. 
 
(B)* correct Ð Deriving this property requires both the definition (formula) for Z-score 

and properties of expected value: 
 

Since z = 

! 

x " µ
#

, we get that  

! 

µz = E(z) = E
x " µ

#

$ 

% 
& 

' 

( 
)  

Then using the property E(cx) = cE(x) and noting that $ is a constant, we get that  
 

! 

E
x " µ

#

$ 

% 
& 

' 

( 
) =

1
#

E(x " µ)  

 
Using the property E(x+y) = E(x) + E(y), we get 
 

! 

1
"

E(x # µ) =
1
"

[E(x) # E(µ)]  

 
Then we note that E(x) = µ and E(µ) = µ because µ is a constant and the expected 
value of a constant is that constant. Thus the expression inside the square 
brackets is µ - µ = 0. 

 
(C) Students may think that this property is part of the definition of Z-score, but 

properties are not typically included in definitions. 
 
(D) The property can only be proved mathematically; properties can not be proved 

through empirical evidence. 
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The Univ ersity  of Oklahoma has changed its admission standards to require an 
ACT-score of 26. We know the A CT is normally  distributed with a mean of 21 and  
an SD of 5. If we sample 100 students who took the A CT at random, how many  
would be expected to qualify  for admission to OU?  
 
(A) 5 
(B) 16  
(C) 34  
(D) 84 
(E) none of the abov e 

 
 
Explanations 
 
(A) Students giving this answer are probably guessing. This number is the standard 

deviation of the ACT distribution. Coincidentally, it is also the distance between the 
OU admission score of 26 and the ACT mean of 21. 

 
(B)* correct Ð A systematic solution to this problem requires the student to recognize 

the need to use the 68-95-99.7 rule in order to determine the proportion of kids 
who would be eligible under the new admission standards. Since the rule applies 
to standard (z) scores, the first step is to make a raw-score to z-score conversion.  

 

Step 1: ACT to z-score conversion 

! 

z=
26" 21

5
= +1. 

 
Step 2: What percentage of a random sample would be expected to score above z 
= +1 if the data were normally distributed? Using the Empirical Rule, we note that 
approximately 68% percent of the data are expected to fall within one standard 
deviation of the mean, with 34% falling above the mean. Since half of the data 
(50%) are above the mean, and 34% are between the mean and one standard 
deviation, subtracting tells us that 50% Ð 34% = 16% are above z = +1. 
 
Step 3. 16% of 100 randomly sampled students is 16 students. 
 

(C) Students neglected to subtract 34% from 50% to get the proportion to the right of z 
= +1. 

 
(D) Students added the 50% below the mean to the 34% above the mean but below z 

= +1. 
 
(E) Ask students what they think the correct answer should be. They often have 

interesting ideas about the context/question. 
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The heights of women are normally  distributed with a mean of 65 inches and an 
SD of 2.5 inches. The heights of men are also normal with a mea n of 70 inches. 
What percent of women are taller than a man of av erage height?  
 
(A) 0.15% 
(B) 2.5% 
(C) 5% 
(D) 16% 
(D) insufficient information  

 
 
Explanations 
 
(A) Students incorrectly used 3 SD instead of 2, but did look only at one tail. 
 
(B)* correct Ð Students must recognize the need to use the 68-95-99.7 rule (normally 

distributed data) and the need to convert to a z-score. 
 

Step 1: How many SD units is a male height of 70 above the female average 
height of 65? 
 

! 

70" 65
2.5

= +2 SD 

 
Step 2. What is the percentage of women taller than 70 (z = +2)? Using the 68-95-
99.7 rule, we recognize that 95% fall between ±2 SD, with 2.5% in each tail. So 
2.5% of all women are taller than 70Ó (the average male height). 

 
(C) Students correctly used 2 SD, but did not look only at the upper tail. 
 
(D) Students incorrectly used 1 SD instead of 2, but did look only at one tail. 
 
(E) Students may believe that they need the SD for the distribution of menÕs heights to 

answer the question. 
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Many psy chological dis orders (e.g. Depression, A DHD) are based on the 
application of the 2 SD rule assuming a normal distribution of reported 
symptoms. This means that any one who reports a sy mptom count that is greater 
than the 2 SD point in a normal population can be considere d to be ÒabnormalÓ 
or ÒdisorderedÓ. 
 
Given this definition of ÒdisorderÓ, what is expected prev alence rate of these 
disorders based on the 2 SD rule?  
 
 
(A) 0.15% 
(B) 2.5% 
(C) 5% 
(D) 16% 
(E) 95% 

 
 
Explanations 
 
(A) Students incorrectly used 3 SD instead of 2 (99.7% of the data), but did look only 

at one tail. 
 
(B)* correct Ð This is a straightforward application of the Empirical Rule. If a person is 

given a positive diagnosis ONLY if their reported symptoms exceed 2 SD, then we 
can expect 1.2 of 5% to be positively diagnosed. Hence, the correct answer is 
2.5%. 

 
(C) Students correctly used 2 SD, but incorrectly did not look only at the upper tail. 
 
(D) Students incorrectly used 1 SD instead of 2 (68% of the data), but did look only at 

one tail. 
 
(E) Students recognize that 95% of the data are expected to fall within 2 SD of the 

mean, but do not understand that the question is asking for the proportion in the 
upper tail. 
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Question 1 of 2 (001-002) Ð a set intended to illustrate the importance of distribution 
assumptions. 
 

A colleague has collected 1000 old VW v ans for resale. The colleague Ð and old 
stats professor Ð will only  sell a v an to those who can answer the following 
question: The -2 SD sales price for one of these v ans is set at $550; and +2 SD 
sales price is set at $1100. He will not say  if the distribution of sales prices is 
normal. What is the minimum number of v ans for sale between $550 and $1100?  
 
(A) 500 
(B) 680 
(C) 750 
(D) 888 
(E) 950 

 
 
Explanations 
 
(A) Students may have forgotten to square the 2 and so calculated (1 - ")(1000).  
 
(B) Students incorrectly used the Empirical Rule and incorrectly used 1 SD instead of 

2 SD: (.68)(1000) = 680. 
 
(C)* correct Ð Without knowing the distribution, students should use ChebyshevÕs Rule 

to calculate the minimum number of vans available for sale between these two 

sales prices. The rule states that at least 

! 

1"
1
k2  observations, where k indicates the 

distance in SD units, must fall between +/- k units in the distribution. Since k is 2 

here, the correct answer is 

! 

1"
1
22 =1"

1
4

=
3
4

 of 1000. 

 
(D) Students correctly used ChebyshevÕs Rule, but incorrectly used 3 SD instead of 2 

SD: 

! 

8
9

" 

# 
$ 

% 

& 
' (1000) = 888.8 truncated to 888. 

 
(E) Students correctly used 2 SD, but incorrectly used the Empirical Rule, concluding 

that the answer is 95% of the 1000 vans. 
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Question 2 of 2 (001-002) Ð a set intended to illustrate the importance of distribution 
assumptions. 
 

A colleague has collected 1000 old VW v ans for resale. The colleague Ð and old 
stats professor Ð will only  sell a v an to those who can answer the following 
question: The -2 SD sales price for one of these v ans is set at $550; and +2 SD 
sales price is set at $1100. He tells y ou the distribution of sales prices is 
approximately  normal. W hat is the expected number of v ans for sale between 
$550 and $1100?  
 
(A) 500 
(B) 680 
(C) 750 
(D) 888 
(E) 950  

 
 
Explanations 
 
(A), (C), (D) See the explanations given in 001. 
 
(B) Students correctly used the Empirical Rule, but incorrectly used 1 SD instead of 2. 
 
(E)* correct Ð Since the distribution is approximately normal, students should use the 

Empirical Rule, which states that approximately 95% of the data will be within 2 SD 
of the mean. 
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Robert is asked to conduct a clinical trial on the  comparativ e efficacy  of A leve 
versus Ty lenol for reliev ing the pain associated with muscle strains. He creates a 
carefully  controlled study  and collects the relev ant data. To be most informativ e 
in his presentation of the results, Robert should report  
 
(A) whether a statistically  significant difference was found between the two drug 
effects.  
(B) a p-value for the test of no drug effect.  
(C) the mean difference and the v ariability  associated with each drugÕs effect.  
(D) a confidence interv al constructed aro und the observ ed difference between 
the two drugs.  

 
 
Explanations 
 
(A) Reporting only a statistically significant difference is the least informative.  
 
(B) Reporting a p-value is more informative than reporting only a statistically significant 

difference (answer (C)) and more informative than reporting the mean difference 
and variability (answer (D)), but not as informative as reporting a confidence 
interval (answer (A)). 

 
(C) Reporting the mean difference and the variability gives no indication of statistical 

significance. 
 
(D)* correct Ð A confidence interval simultaneously provides information about the 

mean differences, variability, direction, a sense of minimum and maximum effect, 
as well as a conservative and unconservative estimate. 
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A p-value represents  
 
(A) the probability , giv en the null hy pothesis is true, that the results could hav e 

been obtained purely  on the basis of chance alone.  
(B) the probability , giv en the alternativ e hypothesis is true, that the results could 

have been obtained pu rely  on the basis of chance alone.  
(C) the probability  that the results could hav e been obtained purely  on the basis 

of chance alone.  
(D) Two of the abov e are proper representations of a p -value.  
(E) None of the abov e is a proper representation of a p -value. 

 
 
Explanations 
 
(A)* correct Ð This answer gives the definition of p-value. 
 
(B) The definition of p-value is not conditional on the alternative hypothesis because 

the probability that the alternative hypothesis is difficult to determine (The Bayesian 
Problem). 

 
(C) A hypothesis test begins with the assumption that the null hypothesis is true (a 

conditional probability, not an unconditional probability). 
 
(D) Only A is correct. 
 
(E) A is correct. 
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Two studies investigating the effect of motivation upon job performance found different 
results. With the exception of the sample size the studies were identical. The first study 
used a sample size of 500 and found statistically significant results, whereas the 
second study used a sample size of 100 and could not reject the null hypothesis. Which 
of the following is true? 
 
(A) The first study showed a larger effect than the second. 
(B) The first study was less biased than the second study for estimating the effect size 
because of the larger sample size. 
(C) The first study results are less likely to be due to chance than the second study 
results. 
(D) Two of the above are true. 
(E) All of the above are true. 

 
 
Explanations 
 
Note: p-value is implicit in this question because of the phrase "statistically significant 
results" (i.e., The results are statistically significant if and only If the observed p-value is 
less than the fixed %). 
 
(A) The p-value confounds effect size and sample size. 
 
(B) Both samples will give unbiased results if they are random samples. 
 
(C)* correct Ð The first study's results are statistically significant so the p-value must be 

smaller than the one from the second study; therefore, the first study's results are 
less likely due to chance. 

 
(D), (E) Only (C) is correct. 
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Carol reports a statistically  significant result (p < 0.02) in one of her journal 
articles. The editor suggests that because of the small sample size of the study  
(n = 20), the result cannot be trusted and she needs to collect more data before 
the article can  be published. He is concerned that the study  has too little power. 
How would y ou respond to the editor?  
 
(A) The study  has enough power to detect the effect since the significant result 
was obtained.  
(B) Because the sample size so small, increasing the sa mple size to 200 should 
ensure sufficient power to detect a small effect.  
(C) Setting the % = 0.01 would be an alternativ e to collecting more data.  
(D) Because the p -value is so close to % = 0.05, the effect size is likely  to be small 
and hence more inform ation is needed.  

 
 
Explanations 
 
(A)* correct Ð Since Carol rejected H0, it is not possible that she made a Type II error (& 

= 0 so power = 1). 
 
(B) Carol has already detected a significant result so a bigger sample size is not 

needed. 
 
(C) Setting % = 0.01 would not increase the power; in fact, it would decrease the 

power. 
 
(D) Since p is so close to % = 0.05, the effect size is not likely to be small.  
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A 95% confidence interv al is an interv al calculated from  
 
(A) sample data that will capture th e true population parameter for at least 95% of 

all samples randomly  drawn from the same population.  
(B) population data that will capture the true population parameter for at least 

95% of all samples randomly  drawn from the same population.  
(C) sample da ta that will capture the true sample statistic for at least 95% of all 

samples randomly  drawn from the same population.  
(D) population data that will capture the true sample statistic for at least 95% of 

all samples randomly  drawn from the same population.  

 
 
Explanations 
 
Note: One point of this question is that inferential statistics is about estimating 
population parameters from sample data. 
 
(A)* correct Ð This statement refers to the ideas behind sampling and the Central Limit 

Theorem. 
 
(B) A calculation from population data would capture the true population parameter 

with 100% confidence. 
 
(C) Sample statistics have a sampling distribution so there is no one true sample 

statistic. 
 
(D) See the explanations for (B) and (C). 
 



(V) Confidence Intervals and Hypothesis Testing Ð p. 60 

 

037v1 
 

Suppose we hav e the results of a Gallup surv ey (simple random sampling) which 
asks participants for their opinions regarding their attitudes toward technology . 
Based on 1500 interv iews, the Gallup report makes confidence statements about 
its conclusions. If 64% of those inter viewed fav ored modern technology , we can 
be 95% confident that the percent of those who fav ored modern technology  is  
 
(A) 95% of 64%, or 60.8%  
(B) 95% +/- 3% 
(C) 64% 
(D) 64% +/- 3% 

 
  
Explanations 
 
(A) Students are attending to the surface features of the problem, doing calculations 

with the numbers that are given. 
 
(B) 95% is the confidence level not the point estimate for the population parameter. 
 
(C) 64% is the point estimate, but this answer does not contain a margin of error (and 

thus does not give an interval estimate). 
 
(D)* correct Ð This answer has both the correct point estimate (64%) and the interval 

estimate (based on a margin of error). Note that 64% is the center of this interval, 
which is a feature that students should recognize about confidence intervals. 
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If you are testing two groups of indiv iduals to see if they  differ in regards to their 
working memory  capacity , your alternativ e hypothesis would be that the two 
groups  
 
(A) differ significantly  in terms of working memory  capacit y. 
(B) differ in terms of working memory  capacity . 
(C) differ, but not significantly , in terms of working memory  capacity .  
(D) do not differ in terms of working memory  capacity . 
(E) do not differ significantly  in terms of working memory  capacity . 

  
 
Explanations 
 
Note: One point of this question is that the word significant has a specific meaning in 
statistics that differs from the regular English use of the word. 
 
(A), (C) Significance is not a part of the hypotheses, which are about population 

parameters. 
 
(B)* correct Ð The alternative hypothesis is a statement about population parameters, 

not sample statistics. The term significant is a short-hand terms for statistically 
significant, which means that two sample statistics are discrepant enough that we 
should consider the two samples to be from different populations. In English, the 
word significant generally means important, which can be examined through 
measures of effect size or by changing the null hypothesis (change "differ"). 

 
(D) This statement is the null hypothesis not the alternative hypothesis. The alternative 

hypothesis is always about differences, not equalities.  
 
(E) See the comments for (A), (C), and (D). 
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Suppose that a company  believ es that nuclear power plants are safe. They  
quantify  this belief by  suggesting that a reasonable estimate of the probability  (p) 
of a nuclear power plant failing is no greater than 1/1,000,000 (1 in 1M) in its 
lifetime. What is the most appropriate null hy pothesis?  
 
(A) H0: p '  1 in 1M  
(B) H0: p ( 1 i n 1M 
(C) H0: p & 1 in 1M 
(D) H0: p = 1 in 1M  

  
 
Explanations 
 
Note: One point of this question is the requirement of specifying a point value in Ho 
(indicated by =). The point value should be conservative and make it as difficult as 
possible to reject Ho from an effect size perspective. 
 
(A) The null hypothesis always includes = because we are hypothesizing a specific 

value that will be used in calculations. 
 
(B) This hypothesis is inconsistent with the company's belief. 
 
(C)* correct -- This hypothesis specifies a point value and correctly reflects the 

company's belief. 
 
(D) This hypothesis is not as appropriate as the one-tailed hypothesis in (C) because 

of the company's belief. 
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Question 1 of 4 (027-030) Ð a set intended to lead students through hypothesis testing 
 

A random sample of 25 observ ations, with a mean of 44.4 and a sample standard 
dev iation of 3.5, is drawn from a population that is approximately  normally  
distributed. If one sets up a hy pothesis test that the population mean is equal to  
43 against an alternativ e that the population mean is not 43, using )  = 0.01, what 
is the 0.01 significance point (critical v alue) from the appropriate distribution?  
 
(A) 2.576 
(B) 2.797 
(C) -2.576 
(D) -2.797 
(E) Both (A ) and (C) are correct.  
(F) Both (B) and (D) are correct.  

  
 
Explanations 
 
Note: This question can serve as a good class discussion question to get at the choice 
between z and t and the choice between one- and two-tailed. 
 
Note: This question cannot be modified to have fewer responses. 
 
(A) This value comes from a z-table (or similar resource) for the upper one-tail 

rejection region. 
 
(B) This value comes from a t-table (or similar resource, df = 24, %/2 = .005) for the 

upper one-tail rejection region. 
 
(C) This value comes from a z-table (or similar resource) for the lower one-tail rejection 

region. 
 

(D) This value comes from a t-table (or similar resource, df = 24, %/2 = .005) for the 
lower one-tail rejection region.  

 
(E) This answer is correct only if the hypothesis test is a two-tailed z-test. However, 

Using z-distribution may encounter large measurement error problems. 
 
(F)* correct Ð This answer is correct if the hypothesis test is a two-tailed t-test. This 

question intends to differentiate between t-distribution and z-distribution. Both 
distributions are okay here. However, choosing t-distribution is a more 
conservative approach and will be more accurate because it can take care of the 
higher probability in the extremes (a.k.a. the fat-tail problem). 
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Question 2 of 4 (027-030) Ð a set intended to lead students through hypothesis testing 
 

A random sample of 25 observ ations, with a mean of 44.4 and a sample standard 
dev iation of 3.5, is drawn from a population. If one sets up a hy pothesis test that 
the population mean is equal to 43 against an alternativ e that the population 
mean is not 43, using )  = 0.05, what is the 0.05 significance point (critical v alue) 
from the appropriate distribution?  
 
(A) 1.96 
(B) 2.064 
(C) -1.96 
(D) -2.064 
(E) None of the abov e 

  
 
Explanations 
 
Note: This question emphasizes the normality assumption for a t-test. 
 
(A) This value comes from a z-table (or similar resource) for the upper one-tail 

rejection region but is appropriate only if the population is normal. 
 
(B) This value comes from a t-table (or similar resource, df = 24, %/2 = .025) for the 

upper one-tail rejection region but is appropriate only if the population is normal. 
 
(C) This value comes from a z-table (or similar resource) for the lower one-tail rejection 

region but is appropriate only if the population is normal. 
 
(D) This value comes from a t-table (or similar resource, df = 24, %/2 = .025) for the 

lower one-tail rejection region but is appropriate only if the population is normal. 
 
(E)* correct Ð The population is not  specified to be approximately normal and the 

sample size is too small to be statistically robust. 
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Question 3 of 4 (027-030) Ð a set intended to lead students through hypothesis testing 
 

A random sample of 25 observ ations, with a mean of 44.4 and a sample standard 
dev iation of 3.5, is drawn from a population that is approximately  norm ally  
distributed. If one sets up a hy pothesis test with population mean equal to 43 
against an alternativ e that the population mean is not 43, using )  = 0.01, what is 
the v alue of the test statistic?  
 
(A) 2.000 
(B) 2.576 
(C) 2.797 
(D) 2.857 
(E) 10.000 

  
 
Explanations 
 
Note: This computation question assesses whether students can calculate a one-
sample t-statistic. 
 

(A)* correct Ð using the formula 

! 

T =
y " µ
s/ n

=
44.4" 43
3.5/ 25

=
(44.4" 43) * 5

3.5
 

 
(B) 2.576 is the critical value (from a table or other resource) using a z-distribution, not 

the calculated statistic. 
 
(C) 2.797 is the critical value (from a table or other resource) using a t-distribution, not 

the calculated statistic. 
 
(D) (44.4-43)*25/(3.5)2 Ð using s2 instead of s and failing to take the square root of n. 
 
(E) (44.4-43)*25/3.5 Ð using n instead of the square root of n. 
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Question 4 of 4 (027-030) Ð a set intended to lead students through hypothesis testing 
 

A random sample of 25 observ ations, with a mean of 44.4 and a sample standard 
dev iation of 3.5, is drawn f rom a population that is approximately  normally  
distributed. If one sets up a hy pothesis test with population mean equal to 43 
against an alternativ e that the population mean is not 43, using )  = 0.01, does 
one reject the null hy pothesis and why ? 
 
(A) Yes, the test statistic is larger than the tabled v alue 
(B) No, the test statistic is larger than the tabled v alue 
(C) Yes, the test statistic is smaller than the tabled v alue 
(D) No, the test sta tistic is smaller than the tabled v alue 
(E) insufficient information  

  
 
Explanations 
 
(A) The test statistic is not larger than the tabled value. 
 
(B) The test statistic is not larger than the tabled value. 
 
(C) Because the test statistic is smaller than the tabled value, one should not reject the 

null hypothesis. 
 
(D)* correct Ð Because the test statistic is smaller than the tabled value, one should not 

reject the null hypothesis. 
 
(E) There is enough information, with some details indicated in the preceding three 

questions. 
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A drug company  believ es their newest drug for controlling cardiac arrhy thmias is 
more effectiv e and has less side effects than the current drug being used in the 
market. They  submit their new drug to the FDA  for a clinical tria l to assess the 
efficacy  of their drug in comparison to the current drug. What is the most 
appropriate null hy pothesis for this clinical trial?  
 
(A) H0: Efficacy  of new drug = Efficacy  of old drug  
(B) H0: Efficacy  of new drug > Efficacy  of old drug  
(C) H0: Efficacy  of new drug < Efficacy  of old drug  
(D) H0: Efficacy  of new drug ' Efficacy  of old drug  
(E) None of the abov e 

 
 
Explanations 
 
(A)* correct Ð The two-tailed test allows one to examine both a greater than and less 

than hypothesis without loss to alpha control. 
 
(B), (C), (D) The null hypotheses must include = to specify the point value being 

hypothesized. 
 
(E) Answer (A) is correct. 
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A climate researcher sets up an experiment that the mean global temperature is 
* = 60¡ F, looking for an indicatio n of global warming in a climate model 
projection. For the y ear 2050, the series of 10 models predict an av erage 
temperature of 65¡ F. A  standard one -tailed t -test is run on the data. Then the 
power of the test  
 
(A) increases as µ decreases.  
(B) remains constant as µ changes.  
(C) increases as µ increases.  
(D) decreases as µ increases.  

  
 
Explanations 
 
For this question, Ho: # ! 60¡F and H1: # > 60¡F. 
 
(A) The power would decrease as µ decreases. In addition, a decrease in µ is 

consistent with Ho because if Ho is true, then power is irrelevant. 
 
(B) The power will not change only if effect sizes do not change, all other things being 

equal. 
 

(C)* correct Ð Power is the probability of not making a Type II error so the true µ is far 
enough away from the hypothesized µ0 then the probability (&) of making a Type II 
error decreases and thus power (1-&) increases. 

 
(D) See the explanation for (C). 
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The diagram shows two power  
functions for the null hy pothesis  
H0: µ & 40¡ F against various true  
means (on the x -axis). Suppose  
that )  is set to 0.05 and that the  
population + = 10¡ F. The curv es 
are for n = 25 (solid) and n = 100  
(dashed). What conclusions can  
we draw?  
 
(A) Sample size has no impact on power.  
(B) A sample size of 25 has a higher Ty pe II error rate compared to a sample size 
of 100.  
(C) A sample size of 25 has a lower Ty pe II error rate compared to a sample size 
of 100.  
(D) )  = 0.05 is too small to assess power.  
(E) The Type II error rate reaches a maximum at 50¡ F.  
(F) At least two of the abov e are true.  

 
 
Explanations 
 
Note: The relationship between power and Type II error ($) is power = 1 Ð $. 
 
(A) In general, a larger sample size increases power. 
 
(B)* correct Ð The options make claims about the Type II error rate, which is $ but the 

graph shows power, which is 1 - $. The solid line (n = 25) is lower than the dashed 
line (n = 100) so the power for n = 25 is lower than for n = 100, which indicates that 
$ is higher for n = 25 than for n = 100. 

 
(C) See the explanation for (B). 
 
(D) Power is assessed for a specific value of % and % = 0.05 is a fine choice. 
 
(E) 50¡ is where the graph is truncated, but the function continues to the right (as well 

as to the left of 35¡). 
 
(F) Since (B) and (C) are opposite, students will determine that one of them is true. In 

addition, students might see the maximum plotted value at 50 and answer (F) 
based on surface features of this question. 
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The diagram shows three power functions for the null hy pothesis H 0: µ & 40¡ F 
against v arious true means (on the x -axis). Suppose that n = 25, the population + 
= 10¡ F, and )  is set to one of the following  
three v alues: 0.10 (dashed line with x's),  
0.05 (solid line with o's), and  
0.01 (dotted line with ' 's). A s )  gets  
smal ler, the probability  of a  
 
(A) Type I error increases.  
(B) Type I error decreases.  
(C) Type II error increases.  
(D) Type II error decreases.  
(E) Both (B) and (C) occur.  
(F) Both (A ) and (D) occur.  

 
 
Explanations 
 
(A) The definition of % is that it is the probability of a Type I error and the question asks 

what happens when % gets decreases. 
 
(B) This statement is true because the definition of % is that it is the probability of a 

Type I error. This statement is not the answer, however, because (C) is also true. 
 
(C) This statement is true. Even though the 

graph shows power, this statement is 
about Type II error because power 
decreases as % decreases. Since power 
= 1 - &, we see from the graph that, as % 
(and power) decreases, Type II error (&) 
increases. This statement is not the 
answer, however, because (B) is also 
true. 

 
(D) The graph in (C) shows that the 

opposite of this statement is true. 
 
(E)* correct Ð See the explanations for (B) and (C), which are true statements. 
 
(F) See the explanations for (A) and (D), which are not true statements. 
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The diagram shows two power functions. The first power function (dotted) is for 
the one -sided test with null hy pothesis H 0: µ & 40¡ F. The second power function 
(solid) is for the two -sided test with null hy pothesis H 0: µ = 40¡ F. Both are 
plotted against v arious true means (on the x -axis). Suppose that n = 25, the 
population + = 10¡ F, and )  = 0.05. What conclusions can we draw?  
 
(A) The one -sided test has maximum  
power at 34¡ F.  
(B) The two -sided test has m aximum  
power at 34¡ F.  
(C) The one -sided test has more power  
in the right tail.  
(D) The two -sided test has more power  
in the right tail.  
(E) The likelihood of rejecting the null hy pothesis alway s increases as one 
mov es away  from the hy pothesized mean.  
(F) One should alway s apply  a two -sided test for maximum power.  
(G) There is little difference between the two curv es. 

 
 
Explanations 
 
(A) The power function is (rotation) symmetric about 40¡ and continues to the left of 

34¡. 
 
(B) The power function is symmetric about 40¡ and continues to the left of 34¡. 
 
(C)* correct Ð The dotted curve (plotted for the one-sided test) stays above the solid 

curve (plotted for the two-sided test) to the right of 40¡. 
 
(D) Students may note that the solid curve is truncated on the left at a point lower than 

it is on the right (not understanding that the function continues both to the left and 
to the right). 

 
(E) For a one sided test, as one moves away from the null hypothesis, the power goes 

down. 
 
(F) The one-sided test (dotted curve) has is higher to the right of 40¡ and so has more 

power in the right tail. 
 
(G) Difference between the two curves is evident in the graph. 
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Suppose we wish to estimate the percentage of students who smoke marijuana 
at each of sev eral liber al arts colleges. Two such colleges are Stony Creek 
(enrollment 5,000) and Whimsy  (enrollment 13,000). The Dean of each college 
decides to take a random sample of 10% of the entire student population. The 
margin of error for a simple random sample of 10% of  the population of students 
at each school will be  
 
(A) smaller for Whimsy  than for Stony Creek.  
(B) smaller for Stony Creek than for Whimsy .  
(C) the same for each school.  
(D) insufficient information  

 
 
Explanations 
 
Note: Margin of error is another term for standard error. 
 

(A)* correct Ð The margin of error (calculated by 

! 

p* q
n

) primarily depends on the 

sample size (n) because a large sample size gives more information, which leads 
to less uncertainty about the estimation (smaller variability). 

 
(B) Students probably donÕt understand that the primary factor influencing the 

magnitude of the margin of error is the sample size. 
 
(C) The sample sizes are different for each school so the standard errors are different. 
 
(D) It is sufficient to know the sample sizes. 
 
 
Two topics came up for discussion in the field-testing: 
 

1. How extreme can p be (relative to the size of the sample) before it has an effect 
on the standard error?  

 
2. How large does the population size have to be for it to be large enough for 

sampling theory to apply? 
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Suppose we wish to estimate the percentage of people who speed while driv ing 
in a college town. We choose to sample the populations of A ustin, TX (Univ ersity  
of Texas) and Norman, OK (Univ ersity  of Oklahoma). We  know that both cities 
have populations ov er 100,000 and that A ustin is approximately  5 times bigger 
(in population) than Norman. We also expect the rates of speeding to be about 
the same in each city . Suppose we were to take a random sample of 1000 driv ers 
from each city . The margin of error for a simple random sample of the population 
of driv ers from each city  will be  
 
(A) smaller for the A ustin sample than the Norman sample.  
(B) smaller for the Norman sample than the A ustin sample.  
(C) the same for both samples.  
(D) not possible to determine without more precise information about the 
population sizes.  

 
 
Explanations 
 
(A), (B) Margins of error are dependent upon samples and not populations. 
 
(C)* correct Ð Margin of error depends on sample size, which is the same for both 

cities. 
 
(D) Information about population sizes is not relevant because margins of error are 

dependent on samples. 
 
 



(VI) Sampling Ð p. 74 

 

069v1 
 

Researchers believ e that one possible cause of Very  Low BirthWeight (VLBW) 
infants is the presence of undiagnosed  infections in the mother. To assess this 
possibility , they  collected data on all pregnant women presenting themselv es for 
prenatal care at large urban hospitals. What is the appropriate population  for this 
study ? 
 
(A) All infants.  
(B) A ll infants born as VLBW infant.  
(C) All infants born in large urban centers.  
(D) All pregnant women.  
(E) All pregnant women liv ing in large urban centers.  

 
 
Explanations 
 
(A), (B), (C) Infants are not the unit of analysis. The researchers believe that VLBW 

infants result from undiagnosed infections in the mother, thus pregnant women are 
the unit of analysis. 

 
(D) This approach is not the most conservative because where the pregnant women 

live may have an impact on VLBW infants. 
 
(E)* correct Ð This approach is the most conservative. Pregnant women at large urban 

centers is the target population. 
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A Gallup surv ey was taken recently  regarding peopleÕs current preference for 
Democratic nominee for President Ð for which there are 11 candidates. The 
surv ey also collected  gender information, in order to capture male Ð female 
differences in preference. For this poll, what is the primary variable  of interest 
and how many values  does it take?  
 
(A) gender; 2  
(B) gender; more than 2  
(C) candidate preference; 2  
(D) candidate pre ference; more than 2  
(E) political party : 2 
(F) political party ; more than 2  

 
 
Explanations 
 
(A) Gender is not the primary variable of interest. The key phrase in the stem is 

"candidate preference". Gender differences are of secondary interest. 
 
(B) Gender is not the primary variable of interest and there are only two possible 

choices for gender (male and female). 
 
(C) Candidate preference is the correct variable of interest but there are more than 2 

values for that variable. 
 
(D)* correct Ð Candidate preference is the variable of interest and there are more than 

two candidates. 
 
(E), (F) Political party is not the variable of interest. 
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If you were try ing to obtain a random sample of a population of interest for a 
political poll for a local may ora l race, which of the following approaches would 
be best to obtain the random sample?  
 
(A) Randomly  assign a number to local companies and, using random -number 
generation, go to those companies selected and conduct interv iews.  
(B) Randomly  select a busy  str eet corner in y our city  and conduct on -site 
interv iews.  
(C) Assign a number to people in the local phone book and, using random -
number generation, call those randomly  selected.  
(D) Randomly  select a couple of telev ision stations from y our local cable 
compa ny using random number generation and ask people through adv ertising 
to call a polling line.  
(E) Randomly  dial phone numbers within the selected area and interv iew those 
who answer the phone.  

 
 
Explanations 
 
Note: This question has a best answer (E), but students could argue for other options. 
Thus, this question might be good for generating discussion. 
 
(A)  This method is biased towards those who work. 
 
(B) This method is biased towards those who happen to be on this particular street 

corner at the time of the interviews. This is known as a convenience sample. 
 
(C) This method is biased towards people who are listed in the phone book. 
 
(D) This method is biased towards people who watch TV, and those particular stations. 

This method is known as a volunteer sample. 
 
(E)* correct Ð This method is still biased towards people who have a phone, but it is the 

best approach from the options provided. 
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In a 2 x 2 table of the frequency  of sexual intercourse by  age, we observ e a chi -
square ( ! 2) statistic of 2 .5. What should be the conclusion?  
 
(A) There is observ ed ev idence that sex and age are associated.  
(B) There is little observ ed ev idence of any thing but a chance association.  
(C) It is not possible to obtain an observ ed chi -square statistic this large.  
(D) It would be unlikely  to obtain an observ ed chi -square statistic this large.  
(E) No conclusion is appropriate without sample size information.  

 
 
Explanations 
 
(A) The chi-square (! 2) value is too small to indicate a significant result. 
 
(B)* correct Ð A chi-square (! 2) of 2.5 would be non-significant (for % = .05 or even 

weakening to % = .10). 
 
(C) The lower bound for chi-square (! 2) is 0. The critical value (for % = .05) is 3.84, 

which is larger than 2.5. (Even for % = .10, the critical value is 2.71).  
 
(D) A chi-square (! 2) statistic of this size is not uncommon. 
 
(E) The observed chi-square (! 2) depends on sample size but the critical value form 

the chi-square table references degrees of freedom, which depends only on the 
number of rows and the number of columns, not the sample size. 
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Which phrase best describes the scatterplot?  
 
(A) strong +r  
(B) strong -r  
(C) weak +r  
(D) weak -r 
(E) influential outliers  
(F) non -linearity  
(G) Two from (A )-(F) are true.  
(H) Three from (A )-(F) are true.  

 
 
Explanations 
 
Note: The line is not part of the scatterplot; it is there to help students recognize the 
non-linearity. 
 
(A) This statement is true, but this is not the best answer because (F) is also true. 
 
(B) The relationship is positive but this correlation is negative. 
 
(C), (D) Because the points are relatively close to the line, the relationship appears to 

be strong rather than weak. 
 
(E) Although there may be outliers, they occur in the center and so they are not 

particularly influential. 
 
(F) This statement is true, but this is not the best answer because (A) is also true. 
 
(G)* correct Ð (A)  strong +r and (F) non-linearity are both true. 
 
(H) Only (A) and (F) are true. 
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Joe Bob found a strong correlation in an empirical study  showing that 
indiv idualÕs phy sical ability  decreased significantly  with age. Which numerical 
result below best describes this situation?  
 
(A) -1.2 
(B) -1.0 
(C) -0.8 
(D) +0.8 
(E) +1.0 
(F) +1.2 

 
 
Explanations 
 
(A), (F) The range of the correlation coefficient is |r| "  1. 
 
(B) This is a perfect negative correlation, which is unlikely to happen with empirical 

data. 
 
(C)* correct Ð The problem statement assumes increasing age, so the best answer is a 

strong, negative correlation. 
 
(D) Although this correlation is strong, it is also positive, whereas the problem 

statement implies that the correlation should be negative. 
 
(E) This correlation is both perfect (unlikely with empirical data) and positive (whereas 

the problem statement implies that the correlation should be negative). 
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Which correlation best describes  
the scatterplot?  
 
(A) -0.7  
(B) -0.3  
(C) 0 
(D) +0.3 
(E) +0.7 
 
 
 

 
 
Explanations 
 
(A)* correct Ð The relationship appears to be strong and negative; this correlation is the 

only one of the available options that meets both criteria. 
 
(B) This correlation is too weak to match the relationship in the graph. Some students 

might select this answer because the axis scales are different. 
 
(C) The points in the graph are not sufficiently random to indicate a 0 correlation. 
 
(D), (E) These correlations are positive, whereas the pictured relationship is negative. 
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If you believ ed strongly  in the idea that the more hours per week full -time 
students work in a job, the lower their GPA  would be, then which correlation 
would y ou realistically  expect to find?  
 
(A) -0.97 
(B) -0.72 
(C) -0.20 
(D) +0.20 
(E) +0.72 
(F) +0.97 

 
 
Explanations 
 
(A) Although this correlation is appropriately negative, it is unrealistically strong. 
 
(B)* correct Ð This correlation is appropriately negative and strong. 
 
(C) This correlation is weaker than a person with a strong belief is likely to expect. 
 
(D), (E), (F) Among other issues, these correlations are all positive, whereas the 

expected correlation would be negative. 
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A researcher found tha t r = +.92 between the high temperature of the day  and the 
number of ice cream cones sold at Cone Island. This result tells us that  
 
(A) high temperatures cause people to buy  ice cream.  
(B) buy ing ice cream causes the temperature to go up.  
(C) some extrane ous v ariable causes both high temperatures and high ice cream 
sales.  
(D) temperature and ice cream sales hav e a strong positiv e linear relationship.  

 
 
Explanations 
 
(A) This claim may be true, but correlation tells us only about the strength and 

direction of a relationship, not about the cause-effect aspect of the relationship. 
 
(B) Correlation does not imply causation, in either direction. 
 
(C) Correlation does not imply the existence of a lurking variable. 
 
(D)* correct Ð A correlation of r = +.92 implies a strong, positive, linear relationship. 
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Using a sample size of n = 20 in a study  of caffeineÕs impact on creativ e problem -
solv ing, researchers found a r = +0.20 correlation between lev els of caffeine 
consumption and total number of creativ e sol utions generated. This result 
suggests that  
 
(A) there is a weak relationship between lev els of caffeine consumption and total 
number of creativ e solutions generated.  
(B) there is no statistically  significant correlation between lev els of caffeine 
consumpt ion and total number of creativ e solutions generated.  
(C) there is possibly  a non -linear relationship between lev els of caffeine 
consumption and total number of creativ e solutions generated.  
(D) Only  two of (A )-(C) may happen simultaneously . 
(E) All of (A )-(C) may happen simultaneously . 

 
 
Explanations 
 
(A) A weak correlation may be defined as |r| < 0.3. Thus, this statement is true, but (A) 

is not the correct answer because (B) and (C) are true as well. 
 
(B) With a sample of size 20, it is unlikely that r = +0.20 would be statistically 

significant. Thus, this statement is true, but (B) is not the correct answer because 
(A) and (C) are true as well. 

 
(C) A weak linear relationship does not rule out a nonlinear relationship. Thus, this 

statement is true, but (C) is not the correct answer because (A) and (B) are true as 
well. 

 
(D) Since all three statements, (A)-(C), are true, this answer is not correct. 
 
(E)* correct Ð All three statements, (A)-(C), are true. 
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You are conducting a correlation analy sis  between a response v ariable and an 
explanatory  variable. Your analy sis produces a significant positiv e correlation 
between the two v ariables. Which of the following conclusions is the most 
reasonable?  
 
(A) Change in the explanatory  variable causes change in the response v ariable.  
(B) Change in the explanatory  variable is associated with in change in the 
response v ariable.  
(C) Change in the response v ariable causes change in the explanatory  variable  
(D) All from (A )-(C) are equally  reasonable conclusions.  

 
 
Explanations 
 
(A), (C) Correlation does not imply causation. 
 
(B)* correct Ð Correlation tells us only about the strength and direction of a relationship, 

not about the cause-effect aspect of the relationship. 
 
(D) Only (B) is a reasonable (correct) conclusion from the information given. 
 
 



(VIII) Correlation Ð p. 85 

 

090v1 
 

Which of the following factors is NOT important  to consider when interpreting a 
correlation coefficient?  
 
(A) restriction of range  
(B) problems associated with aggregated data  
(C) outliers  
(D) lurking v ariables  
(E) unit of measurement  

 
 
Explanations 
 
(A) In general, assuming the data are measured on interval or ratio scales, a restricted 

range reduces correlation and so this factor should be considered. 
 
(B) Aggregation results in fewer data points, which is important in interpreting the 

correlation coefficient. 
 
(C)  Outliers can affect the value of the correlation and so this factor should be 

considered. 
 
(D) A lurking variable may affect the interpretation of the relationship that is implied by 

the correlation coefficient and so this factor should be considered. 
 
(E)* correct Ð The effect of units of measurement are eliminated by the role of standard 

deviation in correlation. 
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What is the greatest concern about the regression below?  
 
(A) It has a sma ll slope.  
(B) It has a high R 2. 
(C) The inv estigator should  
 not be using a linear  
 regression on these data.  
(D) The residuals are too large.  
(E) The regression line  
 does not pass through  
 the origin.  
 
 
 

 
 
Explanations 
 
(A) It does have a small slope, but that is not the greatest concern. 
 
(B) The correlation is weak, so R2 is not high. 
 
(C)* correct Ð The relationship appears to be nonlinear so one should use a polynomial 

regression. 
 
(D) The residuals are to large because the relationship is nonlinear so the nonlinear 

relationship is a greater concern. 
 
(E) The regression line need not pass through the origin, so this is not a concern. 
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The scatter plot below shows Norman temperatures in degrees C and F.  
Should regression be used on these dat a? Why  or why  not?  
 
(A) Yes, they  yield a high R2,  
 therefore they  are ideal for  
 regression.  
(B) Yes, they  exhibit a strong linear  
 relationship.  
(C) No, they  represent a functional  

relationship, not a statistical one.  
(D) No, the v ariance env elope  
 is heteroscedastic.  
(E) No, the v ariance env elope  
 is homoscedastic.  
 
 
 

 
 
Explanations 
 
(A) Regression is unnecessary for a functional relationship. 

 
(B) The strong linear relationship is an artifact of a functional relationship. 

 
(C)* correct Ð Regression is unnecessary for a functional relationship. 

 
(D) There is no residual variance, so it can not be heteroscedastic. 

 
(E) The variance is homoscedastic, but trivial, so this choice is not the best answer. 
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What is the most common rationale for sign ificance testing of simple linear 
regression?  
 
(A) to test if the intercept is significantly  large  
(B) to test is the slope of the regression line is positiv e 
(C) to test if the slope of the regression line is negativ e 
(D) to test if the slope is different  from zero  
(E) to appease an editor or rev iewer when publishing the results  

 
 
Explanations 
 
(A) It is a very rare circumstance in which the intercept is tested for significance. 
 
(B), (C) The sign of the slope is not as important as the fact that itÕs non-zero. 
 
(D)* correct Ð A non-zero slope indicates a relationship between the variables. 
 
(E) This is not a valid scientific rationale for significance testing. 
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The plot below shows residuals from a  
simple regression. What, if any thing, is  
of great est concern about these  
residuals?  
 
(A) They exhibit heteroscedasticity . 
(B) They  exhibit homoscedasticity . 
(C) They show serial correlation.  
(D) They are not distributed with a mean  
of 0 and a standard dev iation of $ . 
(E) They are approximately  normal.  
 
 
 

 
 
Explanations 
 
(A) This statement is not true. Students who choose this answer may not understand 

what it means for residuals to show unequal variance; they may not understand 
that these residuals show a constancy of variance across levels of case 

 
(B) This statement is true, but homoscedasticity of residuals is one of the assumptions 

of regression. 
 
(C) Serial correlation is unlikely because the residuals appear to be random. 
 
(D)* correct Ð There are no concentrations around 0 or any other value of the vertical 

scale. 
 
(E) The residuals are not approximately normally distributed; they are closer to 

uniformly distributed.  
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Why is it important to look for outliers in data prior to apply ing regression?  
 
(A) Outliers alway s affect the magnitude of  the regression slope.  
(B) Outliers are alway s bad data.  
(C) Outliers should alway s be eliminated from the data set.  
(D) Outliers should alway s be considered because of their potential influence.  
(E) We shouldnÕt look for outliers, because all the data mus t be analy zed. 

 
 
Explanations 
 
(A) Outliers donÕt always affect the regression slope. 
 
(B), (C) Outliers may be the data of most interest and are certainly not always bad data. 
 
(D)* correct Ð Outliers should always be considered but are not always influential. 
 
(E) Even if one analyzes all the data, one should be aware of outliers because of their 

impact. 
 
 


