CLASS 22   11/20/03     

GO OVER OLD HOMEWORK

NEW HOMEWORK

p. 333  6.34, 6.35, 6.36  (one and two sided)

p. 341  6.44, 648  (P-values and table C)

p. 341ff   6.46, 6.50 (Z statistics)

p. 337  6.37, 6.38  (test with fixed levels)

p. 342   6.52, 6.53  (levels of significance – no tables)

postponed

p. 342   6.54  (cutoffs and significance)

p. 345   6.55,6.56  (practical significance )

p. 346  6.57  (data concerns)

p. 347  6.58  (multiple analyses)

Recall

[image: image6.jpg]z TEST FOR A POPULATION MEAN
Draw an SRS of size n from a Normal population that has unknown
mean p and known standard deviation o. To test the null hypothesis
that u has a specified value,
Ho: v = po
calculate the one-sample z statistic
X — o
o/Jn

In terms of a variable Z having the standard Normal distribution, the
P-value for a test of Hy against

%=

Hy:pe> pois P(Z = 2)

Hpp<pois P(Z<%2)

Hy:po # pois 2P(Z = [z])
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A ONE SIDED TEST
 The average cost per patient per day at a US community hospital is $1000.  A citizens group in a small city claims that their local hospitals average is higher.  A random sample of 100 patients from local hospitals has mean $1090 .  Assuming the standard deviation is $500, find the P-value.

H0: (=1000       Ha: (>1000                  

z = (1090-1000)/500/(100 = 90/50 = 1.8  

P-value = P( Z>1.8) = .0359  

What do you conclude?

A TWO-SIDED TESTS

Do the same problem above except change the change the word “higher” to “different.”
Example:  The average cost per patient per day at a US community hospital is $1000.  A citizens group in a small city claims that their local hospitals average is different.  A random sample of 100 patients from local hospitals has mean $1090 .  Assuming the standard deviation is $500, find the P-value.

H0: (=1000       Ha: ((1000                  

z = (1090-1000)/500/(100 = 90/50 = 1.8  

P-value = 2P( Z>(1.8() = 2(.0359) = .0718  

What do you conclude?

TESTS WITH FIXED SIGNIFICANCE LEVELS

Some tests are constructed with a particular significance level set in advance. [e.g.  .01 , .05]  If you calculate the P-value you can just compare it to the required significance level and REJECT the null hypothesis or RESERVE JUDGEMENT accordingly.
Go back and make decisions in the examples for several significance levels.

However, one can do make this decision more easily by comparing

the calculated z  to the appropriate z*on the bottom TABLE C.

These are called critical values and are the cutoffs for the
z values that are rejected.  [Draw cases on the board]

Examine Table C.

Do an example.

The average cost per patient per day at a US community hospital is $1000.  A citizens group in a small city claims that their local hospitals average is higher.  A random sample of 100 patients from local hospitals has mean $1090 .  Assuming the standard deviation is $500, find the P-value.

H0: (=1000       Ha: (>1000                  

z = (1090-1000)/500/(100 = 90/50 = 1.8  

Do this for both community bed problems for several significance levels.
---------class ended here--------
SECT 6.3 MAKING SENSE OF STATISTICAL SIGNIFICANCE

1. How small a P value is convincing? 

     factors:   How plausible is H0?  Who do you have to convince?

                    What are the consequences of rejecting H0?  (costly or 

                                         serious then need more evidence)

   THERE IS NO ONE ANSWER!!!

2.  Statistical significance does not mean practical significance.

For example, there are tests to determine if  r (correlation coefficient) is not zero.  Suppose we found r=.1 and ran a test and concluded that r is not zero.  But recall that if r=.1 only .1 squared or 1% of the variation would be explained by the straight line relationship.  This is not very helpful.
3.  Statistical significance depends on SRS and the rules of probability that result.  (e.g.  Central Limit Theorem)
    Be careful.

4.  Beware of multiple analysis.   You are looking for what make a successful student at Wells.  You analyze 100 characteristics and find 4 of them significant at a .05 level.  Are they really significant?  

Suppose you repeated a .05 significance test 100 times in a situation where the null hypothesis were true, how many times out of the 100 would you expect to get significant results and reject the null hypothesis.  [ans. 5]

We got 4 significant above so it is not so unusual even if none of the 100 characteristics were significant.  You should  run more tests on these 4 find out if they really are significant.

TYPE I and TYPE II errors.

Type I error is rejecting a true null hypothesis.

Type II is failing to rejection a false null hypothesis.
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The probability, computed assuming that Hy is true, that the test statistic

would take a value as extreme or more extreme than that actually
observed is called the P-value of the test. The smaller the P-value, the
stronger the evidence against Hy provided by the data.




[image: image5.jpg]STATISTICAL SIGNIFICANCE

If the P-value is as small or smaller than o, we say that the data are
statistically significant at level c.




