Math 211 Quiz 2Ψ






Your Name:___Key_________

1 (5 points). The final grades for Class A, an algebra class of 27 students were as follows:
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For this data set, find the following summary statistics: (round to three places after the decimal point)
Median:  2.6     Mean: 2.567
Standard Deviation: 1.089
Make a histogram on your calculator, then briefly describe the distribution of this data. 
(If you choose ZoomStat) The distribution appears bimodal, with one mode between 1.25 and 1.8, another mode between 2.9 and 3.45, and a gap in-between. 
2 (4 points). The final grades for Class B, a different algebra class of 25 students were as follows:
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Compare the distribution of final grades for Class B to Class A (in the previous problem) in a few sentences.  

(Answers may vary) First I plotted parallel boxplots and visually compared – class B clearly did worse than class A. the median of Class B is the lower quartile of class A. If you look at the histogram for class B, it is heavily skewed to the right, with a large mode of very low scores, and possibly a second (lower) mode of scores between 2.9 and 3.45. 
3. (4 points) Suppose the heights of healthy American adult males are Normally distributed with mean 69.1 inches and standard deviation 2.8 inches, and the heights of healthy American adult females are Normally distributed with mean 64 inches and standard deviation 2.5 inches. 

a. In a group of 10000 of these men, how many would you expect to be shorter than 74.7 inches? (Use the 68-95-99.7 rule, and assume this group is representative – if you were dealing with a group of 1000 basketball players, this would be an inappropriate analysis.) 
74.7 is 2 standard deviations above the mean. We would expect 95% of all men to be within 2 SDs of the mean; the remaining 5% is split evenly above and below. Thus, we would expect 95% + 2.5% = 97.5% of men to be shorter than 74.7 inches. 97.5% of 10,000 is 9,750 men.
b. Which would be more unusual: a woman who is 72.3 inches tall, or a man who is 60.2 inches tall? Explain.
Compute z-scores. For the woman: (72.3 – 64)/2.5 = 3.32. For the man: (60.2 – 69.1)/2.8 = -3.18. The woman’s z-score is a bit further away from 0, so her height is slightly more unusual.

4. (10 points) A survey of major universities asked what percentage of incoming freshmen usually graduate “on time” in 4 years. Use the summary statistics given to answer the questions that follow.

	 
	Count
	Mean
	Median
	StdDev
	Min
	Max
	Range
	25th %tile
	75th %tile

	% on time
	50
	71.2
	69
	11.4
	54.75
	93.2
	38.45
	64.25
	80.1


a. Use the space provided below to sketch a boxplot of the data. 

Use the values of med, Q1, and Q3 provided to draw the main box. The IQR is big enough so that all data points are within the fences, so you should draw whiskers from the main box out to the min and max values.
b. Would you describe this distribution as symmetric, or skewed? Explain. (if you say ‘skewed’, indicate in which direction it is skewed)

In my opinion it seems this skews a little to the right; the distance from the median to Q3 seems larger than the distance from the median to Q1. (also note how the mean is higher than the median; this usually indicates the distribution skews to the right.
c. Suppose one of the universities surveyed, Western Dakota State, graduated 71% of its freshmen on time, while its nearest competitor, University of Western Dakota, only graduated 70.5% on time. Consider the statement “Western Dakota State has more on-time graduations than at least half of the universities surveyed.” Can this statement be justified by the statistics above? Explain.
I miswrote this question; I just wanted people to compare the value to the median, but the question asks about an actual number of students, whereas the data given is about percentages. So although I meant the correct answer to be “Yes; WDS scored above the median, so their score is larger than at least half of the data points”, in fact the correct answer is “No.”
d. Suppose that after the compilation of this data, it was discovered that all the percentages were recorded incorrectly – all the percentages should actually be 7.5 percentage points smaller. (For example, Western Dakota State only graduates 64.5% of its freshman on time!) Determine the correct summary statistics for the data set.

	 
	Count
	Mean
	Median
	StdDev
	Min
	Max
	Range
	25th %tile
	75th %tile

	% on time
	50
	63.7
	61.5
	11.4
	47.25
	85.7
	38.45
	56.75
	72.6


(the count stays the same, of course – so does the standard deviation and the range)
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Your Name: key
1 (5 points). The final grades for Class A, an algebra class of 24 students were as follows:
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For this data set, find the following summary statistics: 

Median: 1.7     Mean: 1.721
Standard Deviation: 1.473
Make a histogram on your calculator, then briefly describe the distribution of this data. 

(If you choose ZoomStat) The distribution appears unimodal, with a peak between 0.0 and 0.7; it skews to the right.  
2 (4 points). The final grades for Class B, a different algebra class of 29 students were as follows:
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Compare the distribution of final grades for Class B to Class A (in the previous problem) in a few sentences.  

(Answers may vary.) First I plotted parallel boxplots and visually compared – class B seems to have done better than class A. Class B’s median (and the mean, if you calculate it) is higher than the median (and mean) of class A. If you look at the histogram for Class B, you will see a bimodal distribution, with one peak representing a clump of students who scored between .6 and 1.3, and another peak representing students with grades around 3.0; unlike class A, class B does not seem to exhibit a strong skew in one direction.
3. (4 points) Suppose the heights of healthy American adult males are Normally distributed with mean 69.1 inches and standard deviation 2.8 inches, and the heights of healthy American adult females are Normally distributed with mean 64 inches and standard deviation 2.5 inches. 

a. In a group of 1000 of these men, how many would you expect to be taller than 71.9 inches? (Use the 68-95-99.7 rule, and assume this group is representative – if you were dealing with a group of 1000 basketball players, this would be an inappropriate analysis.)

71.9 is 1 SD above the mean. We expect that 68% of all men will be within 1 SD of the men, and the remaining 32% will be distributed evenly to each side. Thus, we would expect 16% of these men to be taller than 71.9 inches – 16% of 10,000 is 1,600 men. 
b. Which would be more unusual: a woman who is 71.3 inches tall, or a man who is 60.9 inches tall? Explain. Compute z-scores: for the woman, (71.3 – 64)/2.5 = 2.92. For the man, -2.93. So the man’s height is just a tiny bit more unusual.

4. (10 points) A survey of major universities asked what percentage of incoming freshmen usually graduate “on time” in 4 years. Use the summary statistics given to answer the questions that follow.

	 
	Count
	Mean
	Median
	StdDev
	Min
	Max
	Range
	25th %tile
	75th %tile

	% on time
	50
	66.25
	68
	13.4
	44.25
	84.60
	40.35
	57.40
	76.50


e. Use the space provided below to sketch a boxplot of the data. 

Use the values of med, Q1, and Q3 provided to draw the main box. The IQR is big enough so that all data points are within the fences, so you should draw whiskers from the main box out to the min and max values.
f. Would you describe this distribution as symmetric, or skewed? Explain. (if you say ‘skewed’, indicate in which direction it is skewed)

It’s skewed to the left – we can see that the distance from Q1 to the median is greater than the distance from Q3 to the median, and also the whisker going left is longer than the whisker going right. (Also notice how the mean is lower than the median – this is usually (but not always) a sign that the distribution skews left.)
g. Suppose one of the universities surveyed, Eastern Dakota State, graduated 67% of its freshmen on time; its nearest competitor, University of Eastern Dakota, graduated 68% on time. Consider the statement “Eastern Dakota State has fewer on-time graduations than at least half of the universities surveyed.” Can this statement be justified by the statistics above? Explain.

I miswrote this question; I just wanted people to compare the value to the median, but the question asks about an actual number of students, whereas the data given is about percentages. So although I meant the correct answer to be “Yes – EDS had a score that was below the median, so they must have had scores lower than 50% of the schools in the survey”, in fact the correct answer is “No.”
h. Suppose that after the compilation of this data, it was discovered that all the percentages were recorded incorrectly – all the percentages should actually be 6.2 percentage points larger. (For example, Eastern Dakota State actually graduates 73.2% of its freshman on time!) Determine the correct summary statistics for the data set.

	 
	Count
	Mean
	Median
	StdDev
	Min
	Max
	Range
	25th %tile
	75th %tile

	% on time
	50
	72.45
	74.2
	13.4
	50.45
	90.80
	40.35
	63.60
	82.70


The count, the standard deviation, and the range stay the same, everything else increases by 6.2.
