CLASS 3   9/4/03   

Go over 1.24  

Homework to hand in next class if we cover everything

mean/median

p.32  1.28, 1.29

p.45  1.48

boxplots plus

p.36  1.31, 1.33

p.43  1.39

p. 72 1.79, 1.80 b,c

DESCRIBING DISTRIBUTIONS WITH NUMBERS

We have described the distribution of quantitative data with histograms and stemplots.  We now discuss how one can describe the distribution with specific numbers, often called “statistics”.

MEASURING CENTER—(central tendency)

We are used to taking averages.  We use the term mean. 
                 _ 
MEAN     x   =   (x1+x2+…xn)/n         (called “x bar”)
                 _             n

                 x   =   ( Σ xi )/n     (shorthand using summation symbol)
                              i=1

Find the mean of these numbers  3,7,5,1.
Average class size of introductory courses at 20 colleges were
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sum=719  n=20   mean=35.95

MEASURING CENTER---MEDIAN

MEDIAN –the midpoint of the distribution

First ---Put the values in order from lowest to highest

TEXT give a formula ---(n+1)/2 observations from the bottom of the list.

Put the numbers in order of size and:

Case 1:    odd number of data values---  use the middle value

Case 2.    even number of data values--- use the average of the middle two values.

 Try       3,6,8,12,20                                       2,7,10,39

Do the median of the class sizes we did the average for---20 data values  10th  one is 30  11th  on is 35  so median is (30+35)/2=32.5.

(recall Mean is 35.95)  

What if we put in a university that average 180.

mean sum=899  n=21  mean=42.8

median   21 data point  (21+1)/2=11  11th value is 35.

mean went from  35.9  to  42.8

median went from 32.5  to  35

The median is called a resistant measure since it is not affected by extremely high or low values  (outliers).  

MEASURING SPREAD:  QUARTILES

We discussed spread as one property we observed in the graph of a distribution.  One measure of spread is the range of obsevations.

     Range = maximum – minimum  value in distribution.
The following all have range = 9-1=8
                  1,1,1,1,1,1,1,1,9

                  1,5,5,5,5,5,5,5,9

                  1,2,3,4,5,6,7,8,9

                  1,9,9,9,9,9,9,9,9  

 but they are very different.

The middle two sets of numbers even have the same median but are very different. 

Can we do better?   We use quartiles.

Median---M   50% of the data is below the median

Q1    25%  is below the first quartile

Q3    75%   is below the third quartile.

How do we find the Q’s.

Find the median M.   Q1 is the median the numbers below the median.   Q3 is the median of the numbers above the median.

Try it for the original class size data.
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FIVE-NUMBER SUMMARY

Minimum     Q1        M        Q3       Maximum

       14        21.5      32.5      41            80
BOXPLOT   (or box and whisker)
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Side by Side Box Plots

Mean, Median and Skewness.

   If a distribution is perfectly symmetric the mean=median.

    How do the mean and median compare if the distribution is skewed right?

    If the mean and median are very different what does this say about the degree of skewness?
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