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Mode = 24

Median = 24

Mean = 504  / 21 = 24

Quartile 1 = 12

Quartile 2 = Median = 24

Quartile 3 = 36

Interquartile range  (IQR) = 36 – 12 = 24

Upper inner fences = Q3 + 1.5 * IQR 

= 36 + (1.5 * 24) = 36 + 36 = 72

Lower inner fences = Q1 - 1.5 * IQR 

= 12 - (1.5 * 24) = 12 – 36 = - 24

Question 2
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Mode = 2

Median = 12

Mean = 315  / 21 = 15

Quartile 1 = 2

Quartile 2 = Median = 12

Quartile 3 = 23

Interquartile range  (IQR) = 23 – 2 = 21

Upper inner fences = Q3 + 1.5 * IQR 

= 23 + (1.5 * 21) = 23 + 31.5 = 54.5

Lower inner fences = Q1 - 1.5 * IQR 

= 2 - (1.5 * 21) = 2 – 31.5 = - 29.5

Advantages of a stem and leaf plot:  

You can see every observation.  The values of each individual data point can be recovered from the plot unlike with a histogram.  

You can see whether data are symmetric or skewed, how spread out the observations are and where the center is.

Advantages of a box plot:  

Box plots are a convenient way of graphically depicting the five-number summary,  which consists of the smallest non-outlier observation, lower quartile (Q1), median, upper quartile (Q3), and largest non-outlier observation.  The boxplot was invented in 1977 by American statistician John Tukey.

Variablility 
The length of the box represents the difference between the 25th and 75th percentiles. From the length of the box, you can determine the variability. The larger the box, the greater the spread of the data. 

Central Tendency 
The horizontal line inside the box represents the median. If the median is not in the center of the box, the distribution is skewed.  
Whiskers 
Whiskers: Draw lines from the ends of the box to the largest and smallest values that are not outliers. These lines are called whiskers. If the upper whisker is much longer than the lower whisker, it gives the impression of positive skewness. 

Identify Outliers 
Outliers and Extremes. Symbols are used to label outliers (o) and extremes. The outliers are cases with the values between 1.5 and 3 box-lengths from the 75th percentile or 25th percentile. The extreme values are cases with the values more than 3 box-lengths from the 75th percentile or 25th percentile.

Note

When 

mean > median:
Positive or Right Skewed

mean ( median:
Symmetry or No Skewness

mean < median:
Negative or Left Skewed

Solutions to Self Assessment Exercises

Top of Form

Bottom of Form

Bottom of Form

1. Find the value of Q1 for these values:
2, 4, 6, 8, 10, 12, 14. 

· A. 4 

· B. 5 

· C. 8 

· D. 12 

Correct Answer: A — 4 
Explanation: The value of Q1 for the data values 2, 4, 6, 8, 10, 12, 14 is 4. To find Q1, first find the median, Q2 = 8. For the three data points below the median, 2, 4, and 6, the median of those numbers is 4. So Q1 = 4. 

2. Find the quartiles for these data values:
5, 7, 7, 8, 10, 11, 12, 15, 17. 

· A. Q1 = 7, Q2 = 11, Q3 = 15 

· B. Q1 = 7, Q2 = 10, Q3 = 13.5 

· C. Q1 = 6, Q2 = 9, Q3 = 12 

· D. Q1 = 7.5, Q2 = 10.5, Q3 = 13.5 

Correct Answer: B — Q1 = 7, Q2 = 10, Q3 = 13.5 
Explanation: The quartiles for the data values 5, 7, 7, 8, 10, 11, 12, 15, and 17 are Q1 = 7, Q2 = 10, Q3 = 13.5. Of the nine values, the middle term is 10, so that is the median, Q2 = 10. To find Q1, examine the four data values below Q2: 5, 7, 7, and 8. Since there is an even number of values, the median of those numbers is the mean of the two middle terms, 7. So Q1 = 7. By the same logic, the median of the four data values above Q2 is the mean of 12 and 15. Since 12 + 15 = 27, and  
3. Compare the quantity in column A with the quantity in column B. Choose the best answer.

73, 56, 88, 94, 100, 87, 92, 100, 78
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· A. The quantity in column A is greater. 

· B. The quantity in column B is greater. 

· C. The two quantities are equal. 

· D. The relationship cannot be determined. 

Correct Answer: C — The two quantities are equal. 
Explanation: For the data points 73, 56, 88, 94, 100, 87, 92, 100, 78, Q2 is equal to the median. In fact, the second quartile, Q2, is another name for the median, so they are defined to be equal, for every data set. 

4. The interquartile range (IQR) is defined as the difference between the first and third quartiles (Q3 − Q1). What feature of the box-and-whisker plot does the IQR describe? 

· A. the median of the data set 

· B. the full length of the box-and-whisker plot 

· C. the length of the box of the box-and-whisker plot 

· D. the average length of the two whiskers of the box-and-whisker plot 

Correct Answer: C — the length of the box of the box-and-whisker plot 
Explanation: The box of the box-and-whisker plot has its left edge at Q1 and its right edge at Q3. Therefore, the length of the box is Q3 − Q1, which is the IQR. 

5. Suppose you received these grades on your last five quizzes: 16, 17, 18, 19, and 20. If you get 20's on the next three quizzes, which of the following would change? 

I. Q1       II. Q2        III. Q3       IV. minimum       V. maximum 

· A. II only 

· B. I and III 

· C. IV and V 

· D. I, II, and III 

Correct Answer: D — I, II, and III 
Explanation: If you have grades of 16, 17, 18, 19, and 20, and receive three more grades of 20, Q1, Q2, and Q3 would change while the minimum and the maximum values would remain the same. For the initial set of grades, Q1 = 16.5, Q2 = 18, Q3 = 19.5, the minimum value = 16, and the maximum value = 20. When three grades of 20 are included, the minimum remains at 16 and the maximum is still 20. However, Q1 = 17.5, Q2 = 19.5, and Q3 = 20. So the correct answer is that I, II, and III will change. 
