Exam #2 Review – Chapter 13 Test in Book pp. 785 – 787
Plus additional problems on review.

1.  I would guess that ½ of all U.S. workers were working in farm occupations in 1890. Note: We use a bar graph versus a histogram when using categorical or qualitative data.  The years 1820, 1840, can be thought of as categories not continuous variables.  

2. No, the graph shows percents, not raw numbers. If the population grew, then the number of workers could increase even if the percent stayed the same. All we can say from the data is that the percent is 4 times what it was before.

3. About 3 million.

4. In 1940, there were about 6.2 million farms with an average of 174 acres each. That’s about 1,079 million acres. In 2000, there were just about 2 million farms at 434 acres per farm on average. That’s 868 million total acres. So more land was being farmed in 1940. The percent increase is (1079 – 868)/868 * 100, or about 24 or 25%. 

5.  See answer in back of book

6 (a) You might also describe shape, estimate center and spread.

The histogram in the back of the book (A-50) looks like it is roughly symmetric.  

As measures of center the mean and the median look to be about in the interval 16 – 20.  So the mean and median would be about 18 client contacts.

As measure of spread we know the range is 30, the standard deviation could be estimated by 68% of data falls one standard deviation from the mean and 68% of 22 is about 15.  So what spread accounts for 15 of the 22 observations ( 11 – 15 gives 6 observations, 16-20 gives 7 , and 21-25 gives 4 , so the spread of 11-25 accounts for 6 + 7+ 4 = 17 so a little over 68%, but that would be a good measure.  The standard deviation would be half the length of the interval from 16 – 25 or about 152 = 7.5 client days.

7.  If the limits were 7 – 9 the width would be 3 client days.  To cover the range of 30 – 7 = 23 client days, we would need, 23/ 3 or 7 2/3 or 8classes
8-11 See back of the book. Let’s also find the standard deviation.

To find the standard deviation we would fill in the following chart.

	Value
	Frequency
	Deviation 
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	Frequency x squared deviation

	8
	3
	8 – 12.4 = -4.4
	19.36
	3 x 19.36 = 58.08

	10
	8
	10-12.4 = -2.4
	5.76
	8 x 5.76=46.08

	12
	10
	-.4
	.16
	1.6

	14
	8
	1.6
	2.56
	20.48

	16
	5
	3.6
	12.96
	64.8

	18
	1
	5.6
	31.36
	31.36












Sum: 222.4
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13 – 17.  See back of book.
18  We might also consider: are there any outliers, and if so construct a modified boxplot.  What is shape of distribution – how does the stem-and-leaf plot show this?  How does the boxplot show this?

IQR:  43-29.5 = 13.5

1.5xIQR = 20.25

Outliers are below 29.5-20.25 = 9.25

Outliers are above 43 + 20.25 – 63.25  ( There are no outliers.

The distribution is skewed to the right based on the stem plot.  If you look at the boxplot in the back of the book you will see Q1 and the median are closer together.

19 We might also ask how to answer # 19 if we could not assume the distribution was symmetric. 

Symmetric:  Use empirical rule

70 – 90 lie 2 standard deviations around mean ( empirical rule states that 95% of observations will lie within two std. dev. of mean

Not symmetric:  Use Chebyshev’s

At 1 – ¼ = ¾ ( at a minimum, 75% of observations will lie within this range

20. This is the area NOT between z = 3 and z = -3. The empirical rule says 99.7% of the data are in that range, so 0.3% of scores are outside that range.

21. Less than 75 is less than z = -1. Between the mean and z = -1 are 34%. So we have 16% remaining below 75. 
22. Between 85 and 90 is the area between z = 1 and z = 2. Between 0 and 2, we have 47.5%. Between 0 and 1 we have 34%. This leaves 13.5% between 1 and 2, so that’s our answer.
(The diagram shows another way to see it, by using the tails.) 

23. z = (6.5 – 5.5) / 2.1 = .48. Look up z = .48 and find A = .184 = 18.4%. So a total of 68.4% (that’s 50% + 18.4%) of the trees are less than 6.5 meters tall. 
\


24. That’s the area between z = .33 and z = 1.86. We’ll have to subtract the areas after we look them up in Table 10: 0.469 – 0.129 = 0.371, or 37.1% of trees. 

25.  Winning Averages

We need to use weighted averages since there were not always the same number of teams in each league. 

East: 
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(Note: weighted average was not really needed here since each league had 5 teams in its East division. Our answer will be the same as if we did a simple average of 76.4 and 80.0.)

Central: 
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(Note: it would be 78.15 if you did a simple average: close, but not the same)

West: 
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(Note: it would be 84.9 if you did a simple average: close, not the same). 

So the West had the highest winning averages.

27.  Need to use weighted averages again since there are different numbers of teams used to create each average.
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Additional Problems
1. a. Stemplot. 

Atlanta
   Philadelphia


   86 |2| 5

               8644222221 |3| 000022346668899

   74400 |4| 0000

 532200 |5| 0348

   30 |6| 1

 0 |7|

For the Atlanta distribution:

Min = 26
Q1 = 32
Med = 40
Q3 = 52
Max = 70

The data appears to be skewed slightly to the right, with an IQR of 20 and a median of 40 stories.

For Philadelphia distribution:

Min = 25

Q1 = 32
Med = 38
Q3 = 40
Max = 61

The data appears to be skewed to the right, with an IQR of 8 and a median of 38. 

b. Atlanta appears to have taller buildings since Q1, Med, Q3 and Max are all higher for Atlanta than for Philadelphia. 

c. IQR = 8, and 1.5*8 = 12. If we add that to Q3, we get 52. So yes, 61 is an outlier (for that matter, so are 53, 54, and 58.)
d. Measures of center: The mean would change, but the median would not. 


Measures of spread: The IQR would not change, but the range and standard deviation (and variance) would be affected. 

2. 50% of the data are in any two adjacent quartiles. So reviewing our options, we find that only option b (20 to 27) which ranges from the min to the median will contain 50% of the data. 

3. c) It is skewed to the right.

4.  a) Between 9 and 24 hamburgers; that’s between z = -1 and z = 2. There is 34% + 47.5% = 81.5% in that range. 
b) Between 19 and 24; that’s between z = 1 and z = 2. There is 47.5% - 34% = 13.5% in that range. This is similar to a except that here you need to subtract the overlapping areas instead of adding the disjoint areas in a. 

c) At least 11; that’s z > -0.6. Using Table 10, we have .226 + .500 = .726, or 72.6%. 

Between 4 and 11; that’s z between -2 and -0.6. We subtract 47.5% - 22.6% = 24.9%.

d) To be at the 68th percentile: There would be 50% below the mean and 18% above the mean. So look up A = .18 in Table 10 ( We find that the z-score is about 0.47. So we start at the mean and add .47 standard deviations to it: we have x = 14 + 0.47(5) = 16.35. So he must eat an average of 16.35 hamburgers per month.

5. No information is given about the shape of the distribution, so we must use Chebyshev’s rule. 17 to 33 is a range of plus or minus 2 standard deviations. So we calculate 1 – 1/(22) = 75%. 

6. The mean is (2 + 7 + 8 + 9 + 9) / 5 = 7. 

The sum of the squared deviations are (-5)2 + 02 + 12 + 22 + 22 = 25 + 1 + 4 + 4 = 34.

So s = sqrt(34/4) = 2.92 (rounded).
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