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Answer Key:  
 
1.  B 
2.  A 
3.  A 
4.  E 
5.  D 
 
6.  E 
7.  D 
8.  A 
9.  A 
10.  E 
 
11.  A 
12.  B 
13.  E 
14.  D 
15.  D 
 
16.  B 
17.  D 
18.  A 
19.  C 
20.  A 
 
21.  C 
22.  D 
23.  C 
24.  E 
25.  D 
 
26.  A 
27.  B 
28.  D 
29.  B 
30.  C 
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Solutions: 
 
1. B; The median is the middle value in the data set. Based on the chart of ten years’ worth of sales, the median is the 

average of the fifth and sixth element when the data is sorted in order.  This is !"#$%&'#""!%%
!

= 251,813.5 sales. 
 

2. A; From a set of ten sales amounts, 𝑄# is defined as the eighth largest sales amount which is 502,464. 
 

3. A; From a set of ten sales amounts, 𝑄% is defined as the third smallest sales amount. We can find the most reasonable 
estimate by eye-balling the value of the third shortest bar, which is just below 150,000, making 145,000 the most 
reasonable estimate for 𝑄% amongst the four choices listed. 

 
4. E; By estimating the three missing sales values for the years 2091, 2093, and 2098 with 490,000; 620,000; and 

145,000; respectively, we can see that the univariate sales values are somewhat skewed to the right (if anything) and 
certainly not at all skewed to the left, as evidence by the following boxplot of these ten sales values: 

 
Therefore, the first statement is false.  For the second statement, the range of the univariate distribution of sales values 
is the highest value minus the lowest value, which is in fact 638,591 – 89,150 = 549,441. For the third statement, the 
graph is not a histogram; rather, it can be thought of as either a bar graph depicting the number of sales over the 
course of a decade or as a time series graph tracking the number of sales over a decade. This makes only statement 2 
true, which is not an option. 

 
5. D; The first step in the process is to obtain the slope and the y-intercept of the LSRL so that we can find the 13 

predicted Average Food Quality Ratings.  Entering the paired data into L1 and L2 and running any one of the Linear 
Regression programs will give us a slope of 𝑏 ≈ 0.1231 and a y-intercept of 𝑎 ≈ 9.0769 and so the LSRL equation is 
𝑦2 = 9.0769 − 0.1231𝑥.  The sample mean of the Average Food Quality Ratings is obtained by running the 
1-Variable Statistics program on the list containing the 13 original Average Food Quality Ratings.  Thus, 𝑦5 ≈ 8.3385.  
We now need to calculate the predicted Average Food Quality Rating, 𝑦2, for each of the given x-values for the 
number of hours after 8 AM.  We can use L3 to do this as follows: L3 = 9.0769 – 0.1231*L2.  Then, we can use L4 to 
obtain the squared deviations between each value in L3 and the mean of the Average Food Quality Ratings of 
𝑦5 ≈ 8.3385 as follows:  L4 = (L3 – 8.3385)2.  Finally, our answer is the sum of L4 which we can obtain by running the 
1-Variable Statistics program on L4.  So, we now have the “sum of the squares from the regression” or the “SSR” as 
shown here:  𝑆𝑆𝑅 = ∑ (𝑦2( − 𝑦5)%!

()"
! = (9.0769 − 8.3385)! + (8.9538 − 8.3385)! +⋅⋅⋅ +(7.5997 − 8.3385)! ≈

2.76 when rounded to the hundredths place.  Note that rounding all steps to at least the ten-thousandths place (or four 
decimal places) as shown above will yield the correct final answer. 
 

6. E; Because the given time period, 11:00 pm to 12:00 am, is a time interval where Zaxbee’s is closed, it is not 
appropriate to determine the predicted Average Food Quality Rating, as no food would be served at this time, making 
this prediction a meaningless extrapolation; and hence, it is inappropriate to perform this calculation. 

 
7. D; 𝑉𝑎𝑟(𝑋 − 𝑌) = 𝑆*! − 2 ∗ 𝑟 ∗ 𝑆* ∗ 𝑆+ + 𝑆+! = 19.2626… = %,-,%

.-/
, but it asked for standard deviation so we would 

take the square root. (Note that r is negative so the minus sign becomes a plus).  However, here is another easier way: 
Since we should have the two lists of paired data in L1 and L2 from earlier, we can just take their difference in L3 as 
follows:  L3 = L1 – L2 and then run the 1-Variable Statistics program on L3 to obtain the same answer of sx-y = 4.3889. 
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8. A; Using the 1.5(IQR) outlier rule on the residuals of the given bivariate dataset, there are zero outliers. We can see 
this by using the RESID list program in an empty list in the calculator and then running the 1-Variable Statistics 
program on that list of residuals to obtain the IQR:  𝐼𝑄𝑅 = 𝑄# − 𝑄% ≈ 0.2115 − (−0.2154) = 0.4269.  Then, the 
lower fence is now located at approximately −0.2154 − 1.5(0.4269) = −0.85575 and the upper fence is located at 
approximately 0.2115 + 1.5(0.4269) = 0.85185.  Since none of the residuals are either below the lower fence or 
above the upper fence, there are no data points that are considered outliers in the scatterplot of the data.  Next, the 
highest positive residual value is 0.7538… So, P = 0, R = 7 + 5 = 12, and P + R = 0 + 12 = 12. 

 
9. A; Unfortunately, this seemingly simple question has a rather lengthy solution and accompanying explanation due to 

all of the subtleties involved.  First of all, since we have a stemplot with a key for Ritesh’s data set, we can manually 
calculate the mean and median by carefully entering the data into a list in the calculator and running the 1-Variable 
Statistics program on the list.  Doing so, we will obtain a mean of approximately 4.4267 and a median of exactly 4.7.  
So, the median is indeed greater than the mean for Ritesh’s data set.  Next, entering the 13 Quality Values from the 
table on page 2 of the test into a list in the calculator and running the 1-Variable Statistics program on this list gives 
us a mean of approximately 8.3385 and a median of 8.6; and so, the median is indeed greater than the mean for 
Federico’s univariate data set of Average Food Quality Rating.  That was the easy part, and now for the hard part! 
 
The boxplot displaying Vismay’s data set is only minimally informative, at best.  In particular, note the fact that the 
left side of the box depicting the distance between the first quartile and the median is much longer than the right side 
of the box depicting the distance between the median and the third quartile.  This is consistent with skewness to the 
left in Vismay’s data set; and so, the median is potentially greater than the mean.  However, the fact that the left 
whisker depicting the distance between the minimum and the first quartile is somewhat shorter than the right whisker 
depicting the distance between the third quartile and the maximum is consistent with skewness to the right in 
Vismay’s data set; and so, the median is potentially less than the mean in this case.  As a matter of fact, if one were to 
create a boxplot that shows outliers using Ritesh’s data set in their calculator and compute a summary statistics table 
using the 1-Variable Statistics program on a list of the data, one would obtain a boxplot along with the summary 
statistics table similar to the ones displayed below which were created using an online applet: 
  

  
 
Note how eerily similar the above boxplot is to the boxplot of Vismay’s data set other than the fact that the maximum, 
which appears to be at approximately 98 for Vismay’s data set, is not indicated as being a definitive outlier.  
However, one can easily estimate the IQR for Vismay’s data set from the given boxplot of his data at the top of page 3 
of the test as approximately 20 since the first quartile is clearly approximately 30 and the third quartile is clearly 
approximately 50; and so, the upper fence is approximately 50 + 1.5(20) = 80 which indeed makes the maximum data 
value of approximately 98 a high outlier.  For that matter and for all we know, Vismay’s data set could simply be 
Ritesh’s data set except with every data value having been multiplied by a scale factor of 10 and that the boxplot of 
Vismay’s data set is simply drawn without outliers being shown.  This is the technically subtle distinction between a 
regular boxplot that does not show outliers versus what is often called a “modified boxplot” that does show outliers in 
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the data set according to the 1.5(IQR) rule.  Now, since we don’t know for sure that Vismay’s data set is just Ritesh’s 
data set scaled by a factor of 10 and we do not know exactly how many data values are in Vismay’s data set, and in 
particular, we do not know the exact value or even any reasonable estimate for the mean of Vismay’s data set, we 
really cannot make any definitive conclusion about the relative positions of the mean and the median of Vismay’s data 
set.  The best we can say is that they are likely not equal to each other but we cannot make any definitive conclusion 
as to which one is greater than the other.   
 
As another counterexample against definitively concluding that the median of Vismay’s data set is greater that it’s 
mean, suppose we assume that Vismay’s data set is indeed just Ritesh’s data set with each data value scaled by a 
factor of 10.  Let’s call this data set “V.”  Thus, V = {10, 28, 29, 30, 32, 34, 43, 47, 48, 49, 50, 50, 56, 60, 98}.  Now, 
suppose we define a similar data set “W” as W = {10, 30, 30, 30, 47, 47, 47, 47, 50, 50, 50, 50, 60, 60, 98}.  Note that 
these two data sets have exactly the same five-number summary of Min = 10, Q1 = 30, Q2 = 47, Q3 = 50, Max = 98, 
and so they will have exactly the same boxplot when drawn either with or without outliers shown! Well, here they are: 

 
 

 
 
The top pair of boxplots and summary statistics table were created using the same online applet as before and the 
bottom pair of boxplots was created using the TI-84 calculator except without the outlier being indicated.  Note that 
the bottom two boxplots are identical to each other and to that of Vismay’s data set on page 3 of the test (except for 
some slight minor stylistic differences); and yet, the median of data set V is greater than its mean while the median of 
data set W is not greater than its mean!  All of this allows us to conclude that only Ritesh’s data set (I) and Federico’s 
data set (III) qualify as definitively having a median that is greater than its respective mean!  PHEW! 
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10. E; Because all three of the described transformations are linear (the new Y = aX + b, where a and b are non-zero real 
number constants), the correlation coefficient would not change at all for all three described options. Thus, none of 
them are going to strengthen the correlation coefficient. 

 
11. A; Looking at every consecutive three-digit set in the random number table excerpt and ignoring ones that create a 

number that is greater than 600 and redundancies; we get 365, 183, ignore 677, ignore 789, 116, 055, and 422. 
 

12. B; Stratification is a method for sampling, not an experimental design type.  A homogeneous design study is when all 
respondents get the same set of choices to various survey questions, which is clearly not the case here.  Since the 
subjects are not paired together in any way nor do we have any information yet regarding whether or not the 
participants stamina is measured both before and after their randomly assigned treatment and then we analyze the 
change in stamina of the participants from before to after their assigned treatment, we do not have a matched pairs 
design.  Note that in the next question we do learn that the participants’ stamina is indeed measured both before and 
after the treatment; however, the change in stamina within each group is not the variable of interest, but rather, the 
change in stamina between the treatment groups is.  Thus, we do not have a matched pairs design for that reason as 
well.  This experiment is indeed a randomized block design that employs blocking by the gender of the participant and 
so it is the only choice that makes sense. 

 
13. E; All four of the listed principles of experimental design are properly implemented in this experiment; therefore, 

none of them are not properly employed: 
Comparison:  The design compares two treatments; namely, the dog food versus the placebo food. 
Randomization: Reshoe selected a random sample of 600 UK residents then used a random number table to randomly 
assign participants to his treatments within each gender block. 
Control: All participants are instructed to eat their usual diet other than their usual lunchtime meal for one week and 
then their stamina is measured in the same way for each participant; namely, by all of them running on a treadmill at 
the same speed.  Also, the effect of gender on stamina is controlled by utilizing blocking by gender. 
Sufficient Replication: The sample size is 600 and the treatment group sizes are 300 each with 150 participants 
assigned to each treatment within each gender block, all of which are very large. 

 
14. D; All of the variables listed are indeed confounding variables because all of them can affect the response variable; 

namely, the amount of time the participant spends running on the treadmill as a measure of their stamina. 
 

15. D; There are 15 treatments: (3 serving sizes) * (4 dog food brands + the placebo, which can be thought of as a brand). 
To help see this, here is a two-way table diagraming the experiment showing the expected value for the number of 
participants who will get randomly assigned to each treatment within each gender block of 150 participants: 

 
Serving Size 

Dog Food Brand 
 Placebo Blue Eukanuba Freshpet Royal Canin 

100 grams 10 10 10 10 10 
200 grams 10 10 10 10 10 
300 grams 10 10 10 10 10 

 
16. B; Clearly, this scenario primarily suffers from undercoverage bias because many members of the population of 

interest (UK residents) are unlikely to be chosen or cannot be chosen in the sample.  The survey uses a convenience 
sample of only Reshoe’s twitter followers and so they are not a representative random sample of United Kingdom 
residents and may not even be UK residents at all.  Who knows where Reshoe and his twitter followers live?  The poll 
does not suffer from bias due to the framing effect because the question is posed in a fair and straight-forward manner 
with no positive or negative connotations associated with the eating of dog food.  Nor is there any response bias for 
the same reason since there does not appear to be any attempt to influence the responses of those polled leading to any 
systematic pattern of inaccurate answers to the question due to response bias.  Finally, since all of Reshoe’s twitter 
followers responded to his poll question, there is no issue with nonresponse among those selected for the poll. 
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17. D; The best way to approach this problem is with case-work.  The two-way table below summarizes all of the possible 
cases of what can happen and the associated probabilities in terms of exactly three out of the four players obtaining 
heads on their flip (or flips) of the coin:	

 Ryan Mehul Salteri's 1st Flip Salteri's 2nd Flip Lokesh Probability 
Case 1 H H H  T (1/2)4 = 1/16 
Case 2 T H H  H (1/2)4 = 1/16 
Case 3 H T H  H (1/2)4 = 1/16 
Case 4 H H T T H (1/2)5 = 1/32 
Case 5 H H T H T (1/2)5 = 1/32 
Case 6 H T T H H (1/2)5 = 1/32 
Case 7 T H T H H (1/2)5 = 1/32 

The final answer is now the sum of all the probabilities in the final column of the table which is %"
#!
= /

%&
. 

 
18. A; The sample size of 75 is large enough for the sampling distribution of the sample mean to be approximately normal 

due to the Central Limit Theorem.  Therefore, 𝑃(−0.5 < �̅� − 𝜇 < 0.5) = 𝑃 J0"./
2!"

< *̅04
2!"

< "./
2!"
K =

𝑃 L0"./#
√%#

< 𝑧 < "./
#
√%#

N 	= 	𝑃(−0.8660254	 < 	𝑧 < 	0.8660254) ≈ 0.6135. 

 
19. C; We can calculate the sample variance of a random sample of n data observations from knowing the sample mean 

and the sum of the squares of the elements in the sample as follows:  𝑆*! =
5

50%
J∑*

&

5
− (�̅�)!K.  Thus, we have that 

𝑆*! =
%"
.
J%,#
%"
− (0.9)!K = /,#

#"
.  The sample standard deviation is the square root of this value: 𝑠 = P/,#

#"
≈ 4.408. 

 
20. A; A binomial distribution with a probability of success that is well more than 0.5 and is close to 1 and with a 

relatively small number of trials, such as 10, is considered to have a left-skewed shape as is clearly seen in the 
probability histogram of Anirude’s binomial distribution below: 

 
 

21. C; There are four age groups and since a participant cannot be randomly assigned to an age group, they constitute the 
four blocks of the single blocking factor; namely, age group.  The low and high vaccine strength and the single or 
double doses are each of the two levels of the two experimental factors in the experiment; namely, “dose strength” 
and “number of doses.”  Since participants can be randomly assigned to some combination of dose strength and 
number of doses, they are true treatments and not blocks.  Thus, this experiment has a total of two factors with two 
levels each for a total of 4 treatments applied to participants in each of the four age group blocks. 
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22. D; The standard error used to calculate the test statistic in this two-proportion z-test is given by 𝑆𝐸(�̂�% − �̂�!) = 

P�̂�7(1 − �̂�7) J
%
5'
+ %

5&
K, where �̂�7 =

*''*&
5''5&

. Here, �̂�7 =
,&',%
%""'%""

= %&-
!""

.  Plugging in �̂�7 and the sample sizes into the 

given formula we get: 𝑆𝐸(�̂�% − �̂�!) = P%&-
!""

× ##
!""

J %
%""

+ %
%""
K = 0.0525. 

 
23. C; The hypotheses are 𝐻":	𝑝% = 𝑝!		𝑣𝑠.		𝐻8:	𝑝% ≠ 𝑝!.  Entering the given values into the 2-Proportion Z-Test program 

in the calculator with x1 = 86, n1 = 100, x2 = 81, n2 = 100, and 𝑝1 ≠ 𝑝2, we will get a p-value of 0.34 when rounded 
to the hundredths place.  The sum of the requested digits is 3 + 4 = 7. 

 
24. E; In number 23, we failed to reject the null hypothesis of 𝐻":	𝑝% = 𝑝! because the p-value of 0.34 is not lower than 

the significance level of a = 0.01.  Failing to reject the null hypothesis given that the null hypothesis is actually true is 
a correct decision and not an error of any kind. 
 

25. D; Increasing both the treatment group sizes and increasing the significance level of the test will all increase the 
power of the test. 

 

26. A; We can compute the 90% confidence interval using the following: (�̂�% − �̂�!) ± 𝑍".%/!P
:;'(%0:;')

5'
+ :;&(%0:;&)

5&
.  Since 

the difference in the two proportions would be positive, �̂�% = 0.86 and �̂�! = 0.74. Moreover, we would use invNorm to 
compute the appropriate critical Z value, which would be ~ 1.644853626.  The sample size, 𝑛, is 150 for both. 

Substituting these values into the formula gives us (0.86 − 0.74) ± 1.644853626P(".,&)(".%$)
%/"

+ (".-$)(".!&)
%/"

 gives us 

the interval (0.0449, 0.1951) when rounded. 
 

27. B; ME = 𝑡>/! ×
?!
√5

, → 0.306 = 𝑡>/! ×
%.,#,
√$/

 , → 𝑡>/! ≈ 1.117.  Using the tcdf program in the calculator to obtain the 

confidence level we get 𝐶 = 𝑡𝑐𝑑𝑓(−1.117, 1.117, 44) ≈ 0.730.  The significance level is then a = 1 – 0.730 = 0.270. 
So, the answer is 2 + 7 = 9. 
 

28. D; P(Di Gianluca will eat at least one slice of pie on a weekday) = 1 − J!#
$$
+ #

$$
K = .

!!
. 

 
29. B; The probability of obtaining a value between -1 and 2 standard deviations from the mean of a standard normal 

distribution using the empirical rule is 0.135 + 0.34 + 0.34 = 0.815.  Dividing this result by 100, we get 0.00815, and 
so the sum of the thousandths place and the ten thousandths place digits is 8 + 1 = 9. 

 
30. C; The expected value of a discrete random variable with n outcomes in the sample space is defined as 

𝐸(𝑋) = ∑ (	𝑥( × 𝑃(𝑥()	)5
()% .  First, we need to find the missing probability, b, which is 

𝑏 = 1 − J0.00815 + %
%%
+ #

!!
+ %

!!
+ #

$$
+ !#

$$
K = !,,!"-

!!","""
≈ 0.1282. 

Now, 𝐸(𝑋) ≈ 0(0.00815) + 1 J %
%%
K + 2(0.1282) + 3 J #

!!
K + 4 J %

!!
K + 5 J #

$$
K + 6 J!#

$$
K ≈ 4.4155… which rounds to 

the tenths place as 4.4.  Note that using a value for b that is rounded to at least four decimal places will lead to the 
correct final answer when it is rounded to the tenths place. 


