Tutorial 2 - Solutions

1. The correct answer is E. The arithmetic mean, geometric mean, median, and mode are all measures of central location. The range is a measure of dispersion. 

2. The correct answer is C. The median is at the half-way point of a set of data that has been arranged in rank order.

3. The correct answer is A. The arithmetic mean is the most commonly used measure of central location because it has many desirable statistical properties.

4. The correct answer is D. Class intervals must not overlap. With overlapping class intervals, the reader does not know whether a 5-year-old is counted in the 1−5 row or in the 5−15 row. The class intervals should read:

<1 25−34 65−74 1−4 35−44 75−84 5−14 45−54 ≥85

15−24 55−64 Unknown 

5. The correct answer is B. The range, interquartile range, standard deviation, and variance are all measures of dispersion. A percentile is at a particular point in a ranked set of data. It is not a measure of dispersion even though it is used to determine the interquartile range.

6. The correct answers are A and C. The tail rather than the peak “defines” the direction of the skew. Thus, a distribution with a tail off to the left and a central location to the right is said to be negatively skewed or skewed to the left.

7. The correct answer is A. The arithmetic mean is the measure of central location most sensitive to extreme values.

8. The correct answer is D. The mode is the value that occurs most often in a set of data. 

9. The correct answer is B. The geometric mean is appropriate for variables which follow an exponential or logarithmic pattern, such as titers and dilutions. The geometric mean is also commonly used by environmental epidemiologists as a measure of central location for environmental samples.

10. The correct answer is B. Because the range is the difference between the largest and smallest values, it is directly affected by extreme values.

11. The correct answer is C. The interquartile range represents the difference between the 75th percentile (third quartile) and the 25th percentile (first quartile).

12. The correct answer is C. The standard deviation is the measure of dispersion most commonly used with the arithmetic mean.

13. The correct answers are A and E. 1.96 standard deviations below and above the mean correspond to the central 95%, with 2.5% remaining outside in each tail.

14. The correct rank is D < A < B < C.

D. Interquartile range (25th to 75th percentile) includes 50% of data A. Mean 1 s.d. (roughly 16th to 84th percentile) includes 68.3% of data B. 5th to 95th percentile includes 90% of data C. Mean 1.96 s.d. (2.5th to 97.5th percentile) includes 95% of data

15. The correct answer is A. Interquartile range has same units as the raw data. 

16. The correct answer is C. Variance is based on squared differences, and has squared units. 

17. The correct answer is A. Standard error has same units as the raw data. 

18. The correct answer is 20. Arithmetic mean = (14 + 10 + 9 + 11 + 17 + 20 + 7 + 90 + 13 + 9) / 10 = 200 / 10 = 20

19. The correct answer is 11.5. Ordered data: 7, 9, 9, 10, 11, 13, 14, 17, 20, 90 Middle rank is at (N + 1) / 2, or (10 + 1) / 2, or 5.5, halfway between 5th and 6th position Therefore, median is average of 5th and 6th values: (11 + 13) / 2 = 12

20. The correct answer is 9. Ordered data: 7, 9, 9, 10, 11, 13, 14, 17, 20, 90 The data set contains two 9s. No other value appears more than once.

21. The correct answer is 83 (or, from 7 to 90). Ordered data: 7, 9, 9, 10, 11, 13, 14, 17, 20, 90 Range = maximum −minimum = 90 −7 = 83. 

22. The correct answer is C. The most appropriate measure of central location for skewed data is the median. When we use a median, we usually choose the interquartile range as our measure of dispersion.

23. The correct answer is E. Since all observations have the same value, the mean = 90, the difference between each observation and the mean = 0, and the variance and standard deviation = 0! In other words, since there is no variability from the mean, the measures of variability/dispersion equal 0!

