CLASS 6   9/16/03      
Quiz (at end of class)
Discuss SPSS homework
Homework to hand in next class if we cover everything – very unlikely

pp. 50-51   1.50,1.51,1.52 (density curves)
pp. 54-5   1.53  1.54  (normal curve)
p. 64  1.61, 1,63 (normal curve)
postponed

p. 56    1.56       P. 65   1.64(standard scores)

p. 61 1.57, 1.59(standard normal table only)

p.61  1.58  p. 68  1.69   
p.76  1.89, p. 66  1.68, 1.70

DENSITY CURVES AND THE NORMAL DISTRIBUTION

idea--  When we analyze our set of data we look at many things to understand it better.  Sometimes we discover that the data fits the pattern of a smooth curve.  It may even be a curve that is well known.  The curve is a mathematical model for the distribution and we can use it to better understand and come to conclusions about the distribution.

DENSITY CURVE---1) is always on or above the horizontal axis





2) has area exactly one under it

A density curve describes the overall pattern of a distribution.  The area under the curve and above any range of values is the proportion of all observations that fall in that range.
How can it be used?  If it is a well known curve then we have table that tell us how much area is under different portions of it.  [Show PowerPoint Slides.]
MEAN and MEDIAN of a Density Curve—

discuss the diagrams on page 49  [on slides]
Median---1/2 the area below and above

Mean----  balance point    (think of a seesaw)

symmetric  mean=median

skewed right   mean larger than median

skewed left      mean less than median

NORMAL DISTRIBUTIONS

family of density curves with same general shape  (bell shaped)

symmetric

concave up [hold water]   then concave down [don’t hold water] and then concave up

where they change from concave up to down and down to up occur exactly one standard deviation ( (sigma) to the left and right of the  mean µ (mu).
68-95-99.7 rule   for all normal distributions (show slide)

               68%  within 1 sd (sigma) of mean (mu)

               95%             2

              99.7               3    

Example---the playing life a Sunshine Radio has mean 600 hours and sd 80 hours.  

   Between what two numbers of hours can you expect 68%

    What percent of these radios play more than 760 hours?

…You got a radio that lasted only 360 hours.  What % of radios

     would do better than yours?

   What percent of radios would last between 440 and 660 hours?

CLASS ENDED HERE

We cannot create tables for all normal distributions since there are infinitely many possible means and standard deviations.  To solve problems relating to normal distributions and to give a better feel for a distribution we often standardize the distribution and use z-scores.  

x is an observation from a distribution with mean mu and sd sigma.

The standardized value of x is   z = (x-µ)/(  (z-score)

A radio in the last example lasted 500 hours.   What is its z-score?

(500-600)/80 = -100/80  =  -1.25   (note  a number less than the mean get negative score)

STANDARD NORMAL DISTRIBUTION

normal dist. with   mean = 0   standard deviation = 1       N(0,1)

normal dist with    mean = µ   standard deviation = (       N(µ, ()

Key FACT---- if x has a normal distribution N(µ, () then 

z =(x-µ)/( has the standard normal distribution.

NORMAL DISTRIBUTION CALCULATIONS

Basic idea---   If you need to know something about the area under a portion of a normal distribution, standardize and use the standard normal distribution to get an answer.  The table for the standard normal distribution is on the first pages of your text.  

Explain the table structure  positive and negative z   what numbers mean

find the area or proportion to the left of z=  -1.34

find  for   z< .81

find right of 2.1

find right of –3.01

find between  1.1  and 2.45

find between   -1.1 and 2.45

Suppose the amount to the left of z is .63   what is z?

Suppose the a z is below the mean and the area between

it and the mean is .2  What is z.

APPLYING the STANDARD NORMAL to other problems

1.  State the problem in terms of the observed variable x.

2.  Standardize x to restate the problem in terms of the standard normal variable z.  Draw a picture to show the area under the standard normal curve.  

3.  Find the required area under the standard normal curve using the table and the fact that the total area under the curve is 1.

A normal distribution of heights has mean 62 and standard deviation 5.

What proportion is less than 66.  (66-62)/5= 4/5=.8

z<.8   is  ..7881

What proportion is between 60 and 70  

    -.4     .3446      1.6     .9452     difference    .6006

What height has 90% taller than it?

z=-1.28   oops    need unstandardized value

-1.28=  (x-62)/5   solve x=55.6

