

         


    



Introduction


This set of 500 flashcards was developed as a study aid for the AP Statistics course 


and can be used in coordination with any AP Statistics textbook. The cards are 


organized to follow the College Board’s suggested 9 units. They have been updated to 


adapt to the ongoing changes in topic emphasis of the AP exam.


The cards are intended both as a topical review during the year and as a final review 


in the weeks before the AP Statistics exam. The problems are of the depth and variety 


of the questions you will see on the actual exam. You should have paper, a pencil, and 


a graphing calculator ready as you go through the cards.
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Contents


Following are 400 multiple-choice questions and 100 free-response questions.


Among the 400 multiple-choice cards, 350 are organized into units as below, and 50 


are a Mixed Selection.


The 350 unit review cards include:


56 cards (16%) are One-Variable Data (UNIT 1)



21 cards (6%) are Two-Variable Data (UNIT 2)



52 cards (15%) are Collecting Data (UNIT 3)



56 cards (16%) are Probability (UNIT 4)



42 cards (12%) are Normality and Sampling Distributions (UNIT 5)



42 cards (12%) are Inference: Proportions (UNIT 6)



53 cards (15%) are Inference: Means (UNIT 7)



14 cards (4%) are Inference: Chi-Square (UNIT 8)



14 cards (4%) are Inference: Slopes (UNIT 9)
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Question Types


In the multiple-choice section of the AP exam, the questions are much more 


conceptual than computational, and thus use of the calculator is minimal. The score 


on the multiple-choice section is based on the number of correct answers, with no 


points deducted for incorrect answers. So don’t leave any blank answers!


In the free-response section of the AP exam, there are five open-ended questions and 


one investigative task to complete. The five open-ended questions can be broken 


down as follows:


■ 1 multipart question with a primary focus on collecting data



■ 1 multipart question with a primary focus on exploring data



■ 1 multipart question with a primary focus on probability and sampling distributions



■ 1 question with a primary focus on inference



■ 1 question that combines 2 or more skill categories



The investigative task, the sixth question in the free-response section, assesses 


multiple skills and content in a nonroutine way.
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Unit1:One-VariableData









■ Categorical versus quantitative variables



■ Parameters versus statistics



■ Graphical displays (dotplots, bar charts, pie charts, histograms, cumulative 



frequency plots, stemplots, boxplots)


■ Summarizing distributions (shape, median, mean, range, IQR, variance, standard 



deviation, outliers)


■ Comparing distributions (back-to-back stemplots, parallel boxplots, side-by-side 



histograms)


■ Percentile rankings and z-scores



■ The empirical rule



■ Introduction to the normal distribution
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The COVID-19 pandemic illustrated stark disparities in health outcomes for people of 



color. The following bar chart shows mortality data by race.


Which of the following is a true statement?


(A) The distribution of the data is skewed right.



(B) A pie chart of the bar chart would indicate 



relative frequencies.


(C) Roughly twice as many Black people died of 



COVID-19 than did white people.



(D) Four parallel boxplots constructed from the 



above bar chart would compare five-number 


summaries.


(E) None of the above four statements are true.



ONE-VARIABLE DATA


#1 


Random 1


Random 2


Random 3
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Answer: (E) The order of race along the horizontal axis does not need to be in any 



specific order; therefore, we do not talk about the “shape” of a bar graph. It would 


not be correct to use a pie chart to display these data because the mortality rate 


of each race does not represent parts of a single whole. This bar chart does not 


give frequencies, so numbers of deaths among the races cannot be compared. The 


bar charts do not give five-number summaries of anything, so boxplots cannot be 


constructed.
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This histogram gives the golf scores of the participants of an NCAA tournament.


Which of the following is a true statement?


(A) Frequencies of scores in any interval cannot be determined.



(B) The median score is approximately 75.



(C) The mean score is 80.



(D) The range of the scores is 100 - 60 =40.



(E) The score of 90 represents the 90th percentile.



ONE-VARIABLE DATA


#2 


5-6704-Unit01.indd 65-6704-Unit01.indd 6 29/04/22 9:42 PM29/04/22 9:42 PM



Random 1


Random 2


Random 3


[image: ]









Answer: (A) It is impossible to determine actual frequencies; that is, we have no idea 



if there were 50 participants, 200 participants, or any particular number of golfers 


participating. The median of the distribution is 80 because 50% of the area is to each 


side of 80. The maximum value is somewhere between 90 and 100, and the minimum 


value is somewhere between 60 and 70, so there is no way of exactly calculating the 


range (maximum minus minimum). With 80% of the area below the score of 90, the 


score of 90 represents the 80th percentile.
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Data were collected on 100 coins from around the world. Two variables were 


thickness and edge type. Are these variables categorical or quantitative?


(A) Both are categorical.



(B) Both are quantitative.



(C) Thickness is categorical, and edge type is quantitative.



(D) Thickness is quantitative, and edge type is categorical.



(E) This cannot be answered without further information.



ONE-VARIABLE DATA


#3 
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Answer: (D) Thickness is quantitative (it takes values that can be measured), and 



edge type is categorical (it takes values that are names).
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#4 


ONE-VARIABLE DATA


This pie chart shows the transportation choices of commuters in a large city.


What proportion of nontrain riders use a bus?


Random 1


Random 2


Random 3
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Answer: (D) The bus piece of the pie chart shows 20 of the 90 nontrain percentage 



points for a proportion of 20



90 .
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A home security camera sales rep asked 50 administrators, 75 teachers, and 100 staff for 


their preference among Company A and Company B with regard to night vision and motion 


tracking. The results are shown in the table.


Which of the following statements is 


supported by the table?


(A) The same percentage of teachers 



and staff preferred Company B.


(B) The percentage of administrators 



who preferred Company B is greater 


than the percentage of teachers who preferred Company B.


(C) Less than half the nonteachers preferred Company A.



(D) Of those who preferred Company A, more than half were either administrators 



or teachers.


(E) Of those who preferred Company B, less than half were not staff.



Company A Company B


Administrators 19 31


Teachers 43 32


Staff 68 32


ONE-VARIABLE DATA


#5 
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Answer: (B) The percentage of administrators who preferred Company B is 





31


50




0.62




62%==





, while the percentage of teachers who preferred Company B is 





32


75




0.427 42.7%




==




. The same number of teachers and staff preferred Company 



B but not the same percentage. Among the nonteachers, (1968)



(50100)





0.58




+


+=prefer 



Company A, and 0.58 >0.50. Administrators and teachers who preferred Company 


A total 19 +43 =62, while 68 staff prefer Company A. Among those who preferred 


Company B, 31 +32 =63 (out of the total of 95) were not staff.
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The distribution of maximum weights that can be bench pressed in a sample of high 


school female athletes shows a gap. Which of the following statements must be true?


(A) The distribution must be bimodal.



(B) The distribution must have an outlier.



(C) The distribution must have two equal-size clusters.



(D) The distribution cannot be symmetric.



(E) The distribution must have a region between two weights where no weights 



were observed.


ONE-VARIABLE DATA


#6 
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Answer: (E) A gap is a region where no values fall. In this case, there is a gap where 



no weights were observed. The distribution can have any number of modes and does 


not have to have an outlier. The regions to either side of the gap do not have to be of 


equal size. The distribution still may be symmetric, for example, with the gap in the 


middle.
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The following dotplot shows sugar amounts (in grams) for serving sizes of 33 breakfast 


cereals.


Which of the following statements is the best 


description of the distribution of amounts?


(A) With 12 amounts less than 12 and 12 



amounts greater than 12, the distribution is 


roughly symmetric.


(B) With the larger grouping to the right, the 



distribution is skewed right.


(C) With amounts reaching high points of both 5 and 9, the distribution is bimodal.



(D) If the probable outlier at 5 were removed, the distribution would be roughly uniform 



from 7 to 15.


(E) With the scattered points stretching out to the left, the distribution is skewed left.



ONE-VARIABLE DATA


#7 
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Answer: (E) A distribution is skewed to the left if it spreads far and thinly toward the 



lower values, and this is clearly observed in the dotplot. The 12 amounts less than 


12 are spread out away from 12, while the 12 amounts greater than 12 are clustered 


close to 12; thus, the distribution is not symmetric. A distribution is skewed to the 


right if it spreads far and thinly toward the greater values, which is not observed here. 


With the wildly different heights, the distribution is not even close to being uniform.
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Can either the standard deviation or the interquartile range ever be negative?


(A) Standard deviation: never 



Interquartile range: never


(B) Standard deviation: never 



Interquartile range: sometimes


(C) Standard deviation: sometimes 



Interquartile range: never


(D) Standard deviation: sometimes 



Interquartile range: sometimes


(E) The answer depends on context.



ONE-VARIABLE DATA


#8 
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Answer: (A) The standard deviation, 



2


x




()




n


å




σ




µ


=-, and the interquartile range, 



IQR = Q3 -Q1, can never be negative.



5-6704-Unit01.indd 195-6704-Unit01.indd 19 29/04/22 9:42 PM29/04/22 9:42 PM



Random 1


Random 2


Random 3


[image: ]









Are the following two new statistics measures of center or measures of variability?


■




mi




d-range




minimummaximum



2




=+



■




mi




d-hinge




lower quartile upper quartile




2


=+



(A) mid-range: measure of center 



mid-hinge: measure of center


(B) mid-range: measure of center 



mid-hinge: measure of variability


(C) mid-range: measure of variability 



mid-hinge: measure of center


(D) mid-range: measure of variability 



mid-hinge: measure of variability


(E) The answer depends on context.



ONE-VARIABLE DATA


#9 
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Answer: (A) While the range, maximum -minimum, and the interquartile range, upper 



quartile -lower quartile, are both measures of variability, 





mid-range minimummaximum





2




=+





 and 




mid-hinge lower quartile upper quartile





2




=+





 are both measures of center.
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Consider the following two normal curves.


Which has the smaller mean, and which has the 


smaller standard deviation?


(A) Smaller mean, a; smaller standard deviation, a



(B) Smaller mean, a; smaller standard deviation, b



(C) Smaller mean, b; smaller standard deviation, a



(D) Smaller mean, b; smaller standard deviation, b



(E) Smaller mean, a; same standard deviation in aand b



ONE-VARIABLE DATA


#10 
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Answer: (E) Curve aappears to have a mean of 32 and a standard deviation of 4, 



while curve bappears to have a mean of 62 and also a standard deviation of 4. 



(It is important to look at the scale of each graph, not just the visual width). 
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The distribution of body temperatures of healthy adults is approximately normal with 


a standard deviation of 0.3ºC. If 16% of healthy adults have a body temperature over 


37.3ºC, what is the mean body temperature of healthy adults?


(A) 36.1ºC


(B) 36.4ºC


(C) 36.7ºC


(D) 37ºC


(E) 37.3ºC


ONE-VARIABLE DATA


#11 
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Answer: (D) With a normal distribution, 16% in the tail to the right corresponds to one 



standard deviation from the mean. Then m +1(0.3°C) =37.3°C gives m = 37°C.
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In a recent season, the distribution of forced fumbles for the 32 NFL teams showed 


a mean of 14.5 and a median of 13.5. The Chicago Bears were recorded as having 


17forced fumbles. An error was noted. If the number of fumbles for the Bearswas 


corrected to 16, how would this affect the mean and median?


(A) Both would remain the same as before.



(B) Both would decrease.



(C) The mean would decrease, while the median would increase.



(D) The mean would decrease, while the median would be unchanged.



(E) The mean would increase, while the median would be unchanged.



ONE-VARIABLE DATA


#12 
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Answer: (D) The sum of the values would decrease by 1, so the mean would decrease 



by 1/32. Since both 16 and 17 are greater than the original median of13.5, the 


median would be unchanged.
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In one school district, the distribution of SAT math scores is roughly normal and varies 


from 475 to 610. In a second district, the distribution of SAT math scores is roughly 


normal and varies from 600 to 725. What is the distribution if all the SATmath scores 


from the two districts are combined?


(A) It is roughly normal, varying from 475 to 725 and centered at 605.



(B) It is roughly normal, varying from 475 to 725 and centered closer to the mean 



SAT math score of whichever school district is larger.


(C) It is roughly uniform, varying from 475 to 725.



(D) It is unimodal and symmetric, varying from 475 to 725, but is not necessarily 



roughly normal.


(E) It is bimodal, varying from 475 to 725.



ONE-VARIABLE DATA


#13 
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Answer: (E) There is only a very small overlap (600 to 610) between the scores from 



the two districts. So the combined data are two clusters that barely intersect in the 


middle, with each cluster looking roughly normal.
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During a recent season, the distribution 


of doubles hit by major league baseball 


teams varied from 225to 325. The data 


are displayed in the boxplot to the right.


Which of the following is a reasonable 


conclusion?


(A) The distribution is roughly normal.



(B) The distribution is symmetric but may not be roughly normal.



(C) More teams hit between 225 and 260 total doubles than hit between 



260and275.


(D) The same number of teams hit between 275 and 290 total doubles ashit 



between 290 and 325.


(E) Over half the teams hit between 260 and 290 total doubles.



ONE-VARIABLE DATA


#14 


5-6704-Unit01.indd 305-6704-Unit01.indd 30 29/04/22 9:42 PM29/04/22 9:42 PM



Random 1


Random 2


Random 3


[image: ]









Answer: (D) Many data sets can have exactly the same boxplot, so there is no way 



to identify whether a distribution is roughly normal or symmetric from looking at a 


boxplot. The number of values between the minimum and the first quartile is the 


same as that between the first quartile and the median since both intervals contain 


25 percent of the values. Similarly, the number of values between the median and the 


third quartile is the same as that between the third quartile and the maximum since 


both intervals contain 25 percent of the values. Exactly half the values are between 


the first and third quartiles.
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Consider the three distributions below.


Which response places the distributions in order starting with the distribution with 


the smallest proportion of data less than the mean and ending with the distribution 


with the greatest proportion of data less than the mean?


(A) K, L, M



(B) L, K, M



(C) L, M, K



(D) M, K, L



(E) M, L, K



ONE-VARIABLE DATA


#15 
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Answer: (B) Distribution Lis skewed left with its mean less than its median. 



Therefore, less than 50 percent of the data are below the mean. Distribution Kis 


symmetric, so its mean equals its median, and 50 percent of the data are below the 


mean. Distribution Mis skewed right with its mean greater than its median. This 



means that more than 50 percent of the data are below the mean.
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A marketing company promises year-end bonuses to salespeople whose total yearly 


sales are greater than the mean total sales of all salespeople. Which of the following 


distributions of total sales will most likely result in the greatest percent of salespeople 


receiving year-end bonuses?


(A) A uniform distribution of total yearly sales among all salespeople



(B) A roughly normal distribution of total yearly sales among all salespeople



(C) A symmetric, but not bell-shaped, distribution of total yearly sales among 



allsalespeople


(D) A skewed left distribution of total yearly sales among all salespeople



(E) A skewed right distribution of total yearly sales among all salespeople



ONE-VARIABLE DATA


#16 
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Answer: (D) The median has 50 percent of the values above it. With a skewed left 



distribution, the mean is most likely less than the median, resulting in more than 50 


percent of the values above the mean. Thus, more than 50 percent of the salespeople 


will receive the year-end bonus. Choices (A), (B), and (C) will result in a mean equal to 


the median; so 50 percent will receive bonuses. Choice (E) will most likely result in a 


mean greater than the median; so less than 50 percent will receive bonuses.
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At the right is the dotplot for a set of positive 


numbers. One element is labeledX. Which of 


the following is a true statement?


(A) X has the largest z-score, in absolute 



value, of any element in the set.


(B) X has the smallest absolute value of 



any element in the set.


(C) A boxplot will plot a point like Xas an isolated point.



(D) A stemplot will show Xisolated from two clusters.



(E) A back-to-back stemplot will show two symmetric clusters.



X




B-1




ONE-VARIABLE DATA


#17 
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Answer: (D) Xis close to the mean and so will have a z-score close to 0. Xhas an 



absolute value that appears to be roughly centered compared to those of the other 


numbers in the set. Boxplots, if they show any isolated points, show only outliers that 


are far from the mean. Xand the two clusters will be clearly visible in a stemplot of 


these data. There is only one set of numbers, so a back-to-back stemplot makes no 


sense here.
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#18 


Which boxplot corresponds to the above 


histogram?


Random 1


Random 2


Random 3
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Answer: (D) The value 10 seems to roughly split the area under the histogram in two, 



so the median is about 10. The area between 10 and 60 is split in two somewhere 


between 20 and 30, so Q3is between 20 and 30. Finally, boxplot (D) seems to best 


pick up the strong right skew.
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Which of the following is a true statement?


(A) Stemplots are useful for both quantitative and categorical data sets.



(B) Stemplots are equally useful for small and very large data sets.



(C) Stemplots can show symmetry, gaps, clusters, and outliers.



(D) Stems should be skipped only if there is no data value for a particular stem.



(E) Whether or not to provide a key depends upon the relative importance of the 



data being displayed.


ONE-VARIABLE DATA


#19 
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Answer: (C) Stemplots are not used for categorical data sets and are too unwieldy to 



be used for very large data sets. Stems should never be skipped, even if there is no 


data value for a particular stem. A key explaining what the stem and leaves represent 


should always be provided.
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Given this back-to-back stemplot, 



which of the following is true?


(A) The Empirical Rule applies to both sets 



Aand B.



(B) The median of each is approximately 



(120 +170)/2.


(C) In one set the mean and median should 



be about the same, while in the other the 


mean appears to be less than the median.


(D) The ranges of the two sets are equal.



(E) The variances of the two sets are 



approximately the same.


12


13


14


15


16


17


51


730


8752


8531


774


62


7


2


15


369


023469


25668




AB


B-14




51 12 7 represents values of 121 


and 125 in set Aand a value of 127 


in set B



ONE-VARIABLE DATA


#20 
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Answer: (C) The Empirical Rule applies only to bell-shaped distributions as in 



setA, not to skewed distributions as in set B. The median is not the average of 



the minimum and maximum values. Set Aappears roughly symmetric, indicating 


the mean is about the same as the median, while set Bis skewed to the lower 


values,indicating that the mean is less than the median. The range of set Ais 



176 - 121 =55, while the range of set Bis 178 - 127 =51. The variance is a 



measurement of squared deviations from the mean; set Ais more concentrated 


around its mean, so it has a smaller variance.
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If ten executives have salaries of $80,000, six have salaries of $75,000, and three 


have salaries of $70,000, what is the median salary?


(A) $75,000


(B) $76,842


(C) $77,500


(D) $80,000


(E) None of the above
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Answer: (D) The median is the middle salary when they are arranged in ascendingor 



descending order. With 19 salaries, the middle salary is the 10thonewhen they are 


arranged in order. Since there are 10 salaries of $80,000,the 10th salary is $80,000.
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Given this cumulative plot, and using the 


most commonly accepted definition of 


outliers, what ages would be considered 


outliers?


(A) Between 20 and 25



(B) Between 20 and 30



(C) Between 20 and 40



(D) Between 20 and 25, or between 



55and 60


(E) Between 20 and 30, or between 50 and 60
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Answer: (A) The interquartile range IQR is Q3- Q1=50 - 40 =10. Outliers are values 



greater than Q3+1.5(IQR) or less than Q1- 1.5(IQR). In this case, there are no ages 


above 50 +15 =65, but there are ages below 40 - 15 =25.
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Given the above two histograms, which of the following statements is incorrect?


(A) Both sets have the same mean.



(B) Both sets have the same median.



(C) Both sets have the same range.



(D) Set Ahas a greater variance than does set B.



(E) Each set appears to have over n=30 values.
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Answer: (E) Both sets are symmetric about 30, so they have the same mean and 



median. Both sets have the range 50 - 10 =40. Set Ahas a higher percentage 


of values farther from the mean than does set B, so set Ahas a greater variance. 


Histograms give relative frequencies, not actual numbers. There is no way of knowing 


whether a set has over 30 values.
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Given that the median is 270 and the interquartile range is 20, which of the following 


statements is true?


(A) Equal percents of the data are greater than and less than 270.



(B) Fifty percent of the data are between 260 and 280.



(C) Seventy-five percent of the data are less than or equal to 280.



(D) The mean is between 250 and 290.



(E) The standard deviation is approximately 13.5.
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Answer: (A) When the data are arranged in ascending order, the median has the 



same number of values below and above it. The interquartile range gives the distance 


between Q1and Q3but doesn’t say where themedian falls between Q1and Q3. For 


instance, in this example, it is possible that Q1=265 and Q3=285. Depending upon 


the shape of the distribution, the mean and standard deviation could be anything.
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Given these parallel boxplots, 


which of the following is 


incorrect?



(A) The ranges are the same.



(B) The interquartile ranges are 



the same.


(C) Both sets are skewed to both lower and higher values.



(D) Set Amay not be symmetric.



(E) Set Amay have 100 times as many values as set B.
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Answer: (C) The ranges are 8 - 2 =6 and 16 - 10 =6. The interquartile ranges are 



6- 4 =2 and 14 - 12 =2. There is no such thing as being skewed to both sides. 



The boxplot shows intervals in which 25 percent of the data fall, but many different 


distribution shapes may have the same boxplot. Boxplots say nothing about the 


actual numbers of values.
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Suppose the average score on a national exam is 500 with a standard deviation of 


100. If each score is increased by 20 and then the result is increased by 10 percent, 


what are the new mean and standard deviation?


(A) m=570, σ=100



(B) m=570, σ=110



(C) m=572, σ=100



(D) m=572, σ=110



(E) m=572, σ=132
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Answer: (D) Increasing each score by 20 increases the mean to 520 and leaves 



the standard deviation unchanged at 100. Then increasing each result by 



10 percent increases both the mean and standard deviation by 10 percent to 



520 +0.10(520) =572 and 100 +0.10(100) =110.
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In which of the following histograms is the mean less than the median?
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Answer: (C) In general, when histograms are skewed to the left (to the lower 



values), the mean is less than the median. However, be careful as this is not a 


hard-and-fast rule.
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A teacher is teaching two AP Statistics classes. On the final exam, the 



25 students in the first class averaged 87, while the 30 students in 



the second class averaged 98. If the teacher combines the classes, 



what will the average final exam score be?


(A) 92    


(B) 92.5    


(C) 93    


(D) 94.5    


(E) 95
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Answer: (C) The sum of the scores in one class is 25 ×87 =2,175, while the sumin 



the other is 30 ×98 =2,940. The total sum is 2,175 +2,940 =5,115. 


There are 25 +30 =55 students, and so the average score is 







5,115





55 =93.
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Which of the following statements is incorrect?


(A) Both dotplots and stemplots can show symmetry, gaps, clusters, and outliers.



(B) Sets with different distribution shapes can have identical boxplots.



(C) Dotplots, stemplots, and histograms can all show skewness.



(D) In histograms, relative areas correspond to relative frequencies.



(E) In histograms, frequencies can be determined from relative heights.
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Answer: (E) In general, histograms give information about relative frequencies, not 



actual frequencies. Histograms may have vertical axes labeled with frequencies, but 


then the height, not relative height, gives frequency.
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If the standard deviation of a set of observations is 0, you can conclude


(A) that there is no relationship between the observations.



(B) that the average value is 0.



(C) that all observations are the same value.



(D) that a mistake in arithmetic has been made.



(E) none of the above.
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Answer: (C) Because of the squaring operation in the definition, the standard deviation 



(and also the variance) can be zero only if all the values inthe set areequal.
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These dotplots for randomly selected male 


and female students at a particular high 


school show the number of times per week 


they eat at fast food restaurants.


Which of the following is a true statement?


(A) One distribution is roughly symmetric; 



the other is skewed left.


(B) The difference in their means is less than the difference in their medians.



(C) The ranges are both 7 - 0 =7.



(D) The standard deviations are the same.



(E) Combining the male and female times into one set of student times will 



increase the range to the sum of the individual ranges.
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Male


01234567
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Answer: (B) The male distribution is roughly symmetric, while the female distribution 



is skewed right, not left. The medians are 3 and 1, respectively; the means are closer 


because the distribution with skew indicates the mean is greater than the median, 


while in the roughly symmetric distribution, the mean and median are close. Both have 


range 5 - 0 =5. The male distribution is clustered more tightly around its mean, so it 


has a smaller standard deviation. Combining the male and female times into one set of 


student times will result in a new set whose smallest and largest values are still 0 and 5.
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The amount of Omega-3 fish oil 



in capsules labeled 1,000 mg is 


measured for four manufacturers’ 


products, yielding the following:


Which of the manufacturers’ samples 


has the smallest range?


(A) A  


(B) B  


(C) C   


(D) D


(E) There is insufficient information to answer this question.
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Answer: (C) Outliers do influence the range, that is, the range is sensitive to extreme 



values (while, for example, the interquartile range is resistant to extreme values). The 


ranges for the four samples are 1,020 - 970 =50, 1,030 - 980 =50, 1,020 - 980 =40, 



and 1,030 - 970 =60, respectively.
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A random sample of golf scores gives the following summary statistics: 



n=20, x=84.5, Sx=11.5, minX =68, Q1=78, Med =86, Q3=91, 



maxX =112. How many outliers are there?



(A) 0   


(B) 1   


(C) 2   


(D) At least 1  



(E) At least 2
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Answer: (D) The interquartile range IQR =Q3- Q1=13. The most commonly 



accepted definition of an outlier is any value greater than Q3+1.5(IQR) =110.5 or 


less than Q1- 1.5(IQR) =58.5. Looking at the minimum and maximum values, we see 



that there are no outliers on the lower end and at least one outlier on the upper end.
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Which of the following statements is true?


(A) Two students working with the same set of data may come up with histograms 



that look different.


(B) Displaying outliers is always less problematic when using histograms than when 



using stemplots.


(C) Histograms are more widely used than stemplots or dotplots because 



histograms display the values of individual observations.


(D) Unlike other graphs, histogram axes do not need to be labeled.



(E) A histogram of a categorical variable can pinpoint clusters and gaps.
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Answer: (A) Choice of interval width, and therefore number of bins, changes the 



appearance of a histogram. Displaying outliers is more problematic with histograms 


depending on bin widths. Histograms do not show individual observations. All 


graphs need to be labeled. Histograms, stemplots, and boxplots make no sense with 


categorical variables.
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Given this back-to-back stemplot, which of the following 


is incorrect?


(A) The distributions have the same mean.



(B) The distributions have the same range.



(C) The distributions have the same interquartile 



range.


(D) The distributions have the same standard 



deviation.


(E) The distributions have the same variance.
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Answer: (A) Note that adding 10 to every score in set Aresults in set B. 



Thus, the means differ by 10, but measures of variability (for example, range, 


interquartile range, standard deviation, and variance) remain the same.
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Suppose that by using the most commonly accepted definition of outliers, a set has 


five outliers. If every value of the set is increased by 20 percent, how many outliers 


will there now be?


(A) Fewer than five   



(B) Five   


(C) Six   


(D) More than six



(E) It is impossible to determine without further information.
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Answer: (B) Increasing every value by 20 percent will also increase Q1, Q3, and the 



IQR as well as both Q1- 1.5(IQR) and Q3+1.5(IQR) by the same 20 percent.
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To which of the histograms below can the 



boxplot correspond?
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Answer: (B) From the boxplot, we see that the median is 50 and Q1=10. The only 



histogram that looks to have 50 percent of the area on each side of 50 and 25 percent 


of the area between 0 and 10 is (B).
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When a set of data has suspect outliers, which of the following are preferred 


measures of central tendency and of variability?


(A) Mean and standard deviation



(B) Mean and variance



(C) Mean and range



(D) Median and range



(E) Median and interquartile range
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Answer: (E) The mean, standard deviation, variance, and range are all 



affected by outliers; the median and interquartile range are not.
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Which of the following statements is incorrect?


(A) The range of the sample data set can never be greater than the range 



of the population.


(B) Although the range is affected by outliers, the interquartile range is not.



(C) Changing the order from ascending to descending changes the sign 



of the range.


(D) The range is a single number, not an interval of values.



(E) The interquartile range is the range of the middle half of the data.
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Answer: (C) The sample comes from the population, so the smallest value in the 



sample cannot be smaller than the smallest value in the population, and, similarly, the 


largest value in the sample cannot be larger than the largest value in the population. 


Outliers are extreme values. Although they affect the range, they do not affect the 


interquartile range (we say the range is sensitive, that is, nonresistant, to extreme 


values while the IQR is resistant to extreme values). The range is a single number, the 


largest value minus the smallest value, which is the same no matter how the set is 


arranged. IQR =Q3- Q1and the middle half of the data is between the quartiles Q1



and Q3.
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Given these parallel boxplots, which 


of the following is true?


(A) All three distributions have 



thesame range.


(B) All three distributions have the 



same interquartile range.


(C) All three medians are between 9 and 13.



(D) All three distributions appear to be skewed right.



(E) All three distributions can reasonably be assumed to be of samples from 



normally distributed populations.
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Answer: (A) All three have the same range: 22 - 2 =20. The interquartile ranges of 



the first and third sets are 6, while the interquartile range of the middle set is 4. The 


medians are 12, 10, and 8, respectively. Only the lower distribution appears to be 


skewed right. With the given outliers, none of these distributions appears symmetric, 


and therefore none appear normal. (If the sample is small, any outliers in the sample 


call into question the use of t-procedures, which depend upon a normality/large 


sample assumption.)
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An AP Statistics teacher grades using z-scores. On the second major exam 



of the marking period, a student receives a grade with a z-score of -1.3. 



What is the correct interpretation of this grade?


(A) The student’s grade went down 1.3 points from the first exam.



(B) The student’s grade went down 1.3 points more than the average grade went 



down from the first exam.


(C) The student scored 1.3 standard deviations lower on the second exam 



than on the first.


(D) The student scored 1.3 standard deviations lower on the second exam 



than the class average on the first exam. 


(E) The student scored 1.3 standard deviations lower on the second exam than the 



class average on the second exam.
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Answer: (E) There is no comparison between first and second exams. The z-score 



gives the number of standard deviations from the mean, or, in this example, the 


number of standard deviations from the class average.
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Consider the following total sales picture:


Which of the following is a true statement?


(A) Each year since 2013 the total sales 



has increased.


(B) The average sale has increased during 



each of the three given time periods.


(C) It is possible that the total sales per 



year decreased every year between 


2013and 2021.


(D) This picture may be misleading, but it is still a histogram.



(E) To make sales projections, a boxplot would be more informative for this data.
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Answer: (C) Labeling the horizontal axis with different year spans results 



in a misleading picture. Taking into account the number of years represented 



by each class, the actual total sales per year could be decreasing
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This picture is really a bar chart; histograms show relative frequencies through 


relative areas, and this picture doesn’t. A boxplot of the yearly total sales amounts 


would give no indication of a trend.
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Given the two histograms, which of the following statements is incorrect?


70
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(A) As long as the sample sizes are large enough, the Empirical Rule applies 



to both sets.


(B) The standard deviation of set Ais greater than 5.



(C) The standard deviation of set Bis greater than 5.



(D) Both appear to have similar ranges.



(E) A greater percentage of the values in set Aare at least 10 units from 



itsmean than is the case for set B.
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Answer: (A) The Empirical Rule applies to bell-shaped data, which set Aclearly is 



not. For bell-shaped data, roughly 95 percent of the values fall within two standard 


deviations of the mean. However, although distribution Bis roughly bell shaped, less 


than 95 percent of the data are between 80 and 100 (two standard deviations from 


the mean if the standard deviation were only 5), so the standard deviation is greater 


than 5. In set Athe data generally are even farther from the mean than in set B, so the 


standard deviation is even greater.
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A data set includes two outliers, one at each end. If both of these outliers are 


removed, which of the following is a possible result?


(A) Both the mean and standard deviation remain unchanged.



(B) Both the median and standard deviation remain unchanged.



(C) Both the standard deviation and variance remain unchanged.



(D) Both the mean and median remain unchanged.



(E) Both the mean and standard deviation increase.
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Answer: (D) When the extreme values are removed, the range, standard deviation, 



and variance will all decrease. The median, or middle value, remains thesame if 


one extreme value at each end is removed, and it is possible that the mean remains 


unchanged.
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To the right is a histogram of test scores.


Which of the following is a true statement?


(A) The median score was 75.



(B) If 90 and above was an A, most 



students received an A.


(C) More students scored below 70 than 



above 90.


(D) More students scored above the median 



than below the median.


(E) The mean score is probably less than the median score. 



50 60 70 80
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90 100
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Answer: (E) The median score splits the area in half, so the median is not 75. The 



area between 90 and 100 is more than the area between 50 and 70 but is less than 


the area between 50 and 90. The same percentage of the data are above and below 


the median. With data skewed to the left, the mean is usually less than the median.
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A doctor wishes to compare the resting heart rates of his younger patients (younger 


than 30 years old) versus his older patients (older than 30 years old). Which of the 


following graphical displays is inappropriate?


(A) Back-to-back stemplot



(B) Parallel boxplots



(C) Side-by-side histograms



(D) Scatterplot


(E) All the above displays are appropriate.
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Answer: (D) A scatterplot is used to study a relationship between two quantitative 



variables. If the example stated that family members were coming into the doctor’s 


office in pairs, one younger and one older person in each pair, then perhaps some 


information could have been noted from a scatterplot, but this wasn’t the case.
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Which of the following distributions has a mean of 60 and a standard deviation of 4?


(A)   (B)   (C) 



 (D)  (E) 




B-48


64 6860






B-49


72 8460






B-47


60 6456






B-45


60 7248






B-46


60 6852




ONE-VARIABLE DATA


#47 


5-6704-Unit01.indd 965-6704-Unit01.indd 96 29/04/22 9:42 PM29/04/22 9:42 PM



Random 1


Random 2


Random 3


[image: ]









Answer: (A) The Empirical Rule (which applies to bell-shaped data) gives that 99.7% 



of the data should fall within three standard deviations of the mean.
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Assuming that heights of professional male tennis players follow a bell-shaped 


distribution, arrange from least to greatest:



 I. A height with a z-score of 1




 II. A height with a percentile rank of 80 percent



 III. A height at the third quartile Q3



(A) I, II, III   



(B) I, III, II   



(C) II, I, III   



(D) III, I, II   



(E) III, II, I
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Answer: (E) Given that the Empirical Rule applies (68 percent within 1 standard 



deviation of the mean so 16 percent in each tail), a z-score of 1 has a percentile rank 


of about 84 percent. The third quartile Q3has a percentile rank of 75 percent.
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Suppose the scores on an exam have a mean of 75 with a standard deviation of8.If 


one student has a test result with a z-score of -1.5 and a second student has a test 



result with a z-score of 2.0, how many points higher was the second student’s result 



than that of the first?


(A) 3.5   


(B) 4   


(C) 12   


(D) 16   


(E) 28


ONE-VARIABLE DATA
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Answer: (E) The z-score gives the number of standard deviations from the mean, so 



the two exam results were 75 - 1.5(8) =63 and 75 +2.0(8) =91. The difference is 



91 - 63 =28. Alternatively, calculate 2 - (-1.5) =3.5 and 3.5(8) =28.
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A random sample of students 



from each of two schools was 



asked how many Supreme 



Court Justices they could name. 



The results are given in the 



two histograms: 10



20


40


23




Number of students


Justices named




32


20


40




45




Number of students




Justices named


School ASchool B





Which school has the greater median with regard to the number of justices students 


could name, and which school has the greater mean?


(A) Greater median: A  Greater mean: A



(B) Greater median: A  Greater mean: B



(C) Greater median: B  Greater mean: A



(D) Greater median: B  Greater mean: B



(E) Greater median: B  Equal means
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Answer: (D) The median from School Alooks to be 0; the median from SchoolBlooks 



to be 5. The skewness of each histogram results in a mean for School Agreater than 


0 and a mean for School Bless than 5. Given the labeling, the mean for School Bis 


still clearly greater than the mean for School A.
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Which of the following is a true statement?


(A) If the sample has variance zero, the variance of the population is also zero.



(B) If the population has variance zero, the variance of the sample is also zero.



(C) If the sample has variance zero, the sample mean, median, and standard 



deviation are equal.


(D) If the mean and median are equal, then the variance is zero.



(E) If the population mean and median are equal, then this will also be true 



for any sample that is randomly selected from the population.
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Answer: (B) If the variance of a set is zero, all the values in the set are equal. 



If all the values of the population are equal, the same holds true for any subset. 


However, if all the values of a subset are the same, this may not be true for 



the whole population. If all the values in a set are equal, then the mean and 



the median both equal this common value and so equal each other, and the 



standard deviation is zero. All symmetric distributions have equal mean and 



median, but the variance could be anything.
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When there are multiple gaps and clusters, which of the following is the best 



choice to give an overall picture of a distribution?


(A) Mean and standard deviation



(B) Median and interquartile range



(C) Boxplot with its five-number summary



(D) Stemplot or histogram



(E) None of the above are really helpful in showing gaps and clusters.
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Answer: (D) Stemplots and histograms can show gaps and clusters that are hidden 



when one simply looks at calculations such as mean, median, standard deviation, 


quartiles, and extremes.
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A study of marital status of 



adults in the United States 



results in the following 



segmented bar chart:


Which of the following is greatest?


(A) Number of adults in 1900 who were married



(B) Number of adults in 1950 who were married



(C) Number of adults in 2000 who were widowed, divorced, or never married



(D) The above are all equal.



(E) It is impossible to determine the answer without knowing the actual numbers of 



people involved.


ONE-VARIABLE DATA
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Answer: (E) The given bar chart shows percentages, not actual numbers.
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If quartiles Q1=50 and Q3=70, which of the following must be true?



(A) The median is 60.



(B) The mean is between 50 and 70.



(C) The standard deviation is at most 20.



(D) The range must be greater than 20.



(E) None may be true.
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Answer: (E) The median is somewhere between 50 and 70 but not necessarily at 60. 



Even a single very large score can result in a mean over 70 and a standard deviation 


over 20. If the lower quarter of the values are all 50 and the upper quarter of values 


are all 70, then the range would equal the interquartile range.
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A class with sstudents has a mean exam score of 68, while a second class of 



tstudents has a mean exam score of 84. The mean exam score when the two 



classes are combined is 75. What is the value of 



s?





(A) 


(B) 


(C) 


(D) 


(E) 
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Answer: (D) m=










 gives Σx=mn. In the situation described, we have 



68s+84t=75(s+t). This becomes 68s+84t=75s+75t. Simplifying 



gives 9t=7s, and so 








.
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Given this cumulative frequency plot, 


what can be said about the value of 


the mean?


(A) Between 10 and 15



(B) Between 15 and 20



(C) 20


(D) More than 20



(E) From such a plot, one can 



determine the median, but nothing can be concluded about the mean.
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Answer: (D) Going over from 0.5 on the y-axis, we see that the median is about 20. 



The cumulative frequency plot rises steeply at first, and thus the distribution is 



skewed to the right (toward the higher values). With this skew, themean is greater 


than the median.
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Unit2:Two-VariableData
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■ Two-way tables



■ Marginal relative frequencies and conditional relative frequencies



■ Segmented bar charts



■ Mosaic plots



■ Scatterplots



■ Correlation



■ Least-squares regression line



■ Residual plots



■ Regression outliers



■ Influential points



■ Leverage
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TWO-VARIABLE DATA


#1 


Studies have shown a strong, positive, linear relationship between height and arm 


span. What does strong mean in this context?



(A) For each unit increase in arm span, the height changes by a constant amount on 



average.


(B) People with greater arm spans tend to have greater heights.



(C) The points on a scatterplot of height versus arm span generally follow a straight 



line.


(D) The points on a scatterplot of height versus arm span are close together.



(E) Observed values of height are close to predicted values based on arm span.
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Answer: (E) Strong means that the data points fall close to a line (or curve). In other 



words, the observed values are close to the predicted values. Alternatively, we can 


say that the residuals are small. Choices (A) and (C) refer to linearity, while choice (B) 


refers to positive. Choice (D) simply says that the observed heights are close together 



and the observed arm spans are close together; it says nothing about form, direction, 


or strength.
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