HANDOUT #1
Graphs and Numerical Measures
1.  Pictured below is the distribution of the population densities by state from the 1990 U.S. census.  They looked at the number of people per square mile for each of the 50 states.  The lowest happened to belong to Alaska (1 person per square mile) and the highest was New Jersey (1042 people per square mile).  Use the graph to answer the questions below.  
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A.  Approximately what percent of the states had population densities below 200 per square mile?

a)  4

b)   23
              c)   39
      d)   77  

e)  10

f)  100

g)  0

B.   Approximately how many states had population densities over 300 people per square mile?

a)  10

b)   0
     
 c)   5  
   
     d)  
7

e)  12

f)  20

g)  25  



C.   In which interval would the median fall?  

a)  0-50
b)  50-100
    c)  100-150

d)  25-26
e)  300-350
     f)  250-300 

D.   Based on the shape of the distribution, which of the following can you conclude?

a)  The average population density would probably be lower than the median population density.

b)  The average population density would probably be higher than the median population density.

c)  The mean and the median population densities should be the approximately the same number.

d)  The mode would be the most appropriate measure of center whenever you're dealing with numbers.

e)  The standard deviation would provide the best measure of spread for this distribution

2.  A.  A sample of middle school girls was taken, and each was asked to estimate the length of the longest phone call (in minutes) they had made in the last week.  Here are the results of the sample:  

7   11    13    15    18     23     42     46     48      48      51     59     67     73
Calculate the mean and median of the sample of call lengths.
MEAN











MEDIAN     

B.  Which of the two measures of center you calculated would be a more accurate representation of center? 

C.  What type of plot would we use to compare these 14 girls’ responses to a sample of boys’ responses?
D.  Suppose a mistake was made in recording the two lowest values.  It is unclear as to which one was recorded incorrectly.  What we do know is that the incorrect one should have been 10 minutes higher.  If the mean and median were re-calculated after the error was corrected, what could you expect of the two numbers?

    
 a)  The new mean would be unaffected because it is a measure of exact center

    
 b)  The new median would be unaffected because it is a measure of exact center

3. Suppose a symmetric (normal) distribution has a minimum value of 160, a maximum value of 202, and a mean of 181.  What would be the most reasonable estimate of the standard deviation for this variable?
4.  The back-to-back stemplot below compares the widths (in millimeters) of male Egyptian skulls unearthed by archaeologists.  The skull widths on the left are skulls from approximately 4000 BC, and the skulls on the right were from approximately 150 AD.  Change in skull width over time suggests interbreeding.  Use the stemplot to answer the questions below.
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A.  Calculate the means for both sets of skulls.     Mean for 4000 BC:                  Mean for 150 AD:



B.  For which set of data was the mode 131mm?   

a)  4000 BC data   
  b)  150 AD data     
 c)  Neither
    d)  both

C.  What other graph/plot could have been used in this capacity?  Assume that we still wanted to be 

      comparing the two groups of skulls.

a)  bar graph
      b)  histogram         c)  pie chart        d)  scatterplot        e)  side-by-side boxplots   

D.  If you were to randomly select a skull from the 4000BC skulls, what is the probability that it was 

     smaller than 130 millimeters?
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5.  Assuming someone paid $39,720 in federal taxes last year, how much of their taxes went directly to interest on U.S. debt?  How much went to education?

6.  A survey of major universities asked what percentage of incoming freshmen graduate in 4 years.  The minimum was 41.32%, the maximum was 83.42%, Q1 was 59.72%, the IQR was 14.82%, and the median was 69.83%.  What was Q3?  What shape would you expect the distribution to be—skewed left, skewed right, or symmetric?  Would you expect that the mean be higher, lower, or the same as the median?
Key:  1.  d, d, b, b    2. 37.2, 44, median, back-to-back stemplot or side-by-side boxplots, b     3.  7
4. 128.67, 133.33, a e, .583     5.  $7546.80, $1986.00     6. Q3: 74.54%, skewed left, lower.
