CLASS 21   11/18/03     

GO OVER EXAM
GO OVER OLD HOMEWORK

NEW HOMEWORK

Try to complete these problems.  Do not hand in 6.25 and 6.26 until you do 6.31 and 6.32.

p. 323  6.25, 6.26  (significance tests intro)

p. 325  6.27,6.28,6.29,6.30   (stating hypotheses)

p. 328   6.31,6.32,6.33  (P-values one sided)

Postponed
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)

Recall:

6.2  TESTS OF SIGNIFICANCE

We have been estimating parameter ( from eq \o(X,\s\up8(()) bar using interval estimation.

Another type of statistical inference--Tests of Significance
(often called  a Hypothesis Test)

Do we accept something as true or reject it?  For example --claim by a manufacturer about how little pollutant they put into the lake, a specific theory of a social scientist, alcohol content of a brand of beer.

Example:   Company claims that their light bulbs last 1000 hours.  We want to test this claim

Test 100 bulbs,  eq \o(X,\s\up8(()) = 945    s = 200  (or ( = 200  from experience)

If the company were correct what is the likelihood that this could have happened.     [DRAW PICTURE]

Z = (eq \o(X,\s\up8(()) -()/(/(n    =   (945-1000)/200/(100  = -65/20  = -3.25       
P(X ( 945) = P(Z ( -3.25) = .0006  (from the Standard Normal Table)
This is very unlikely!!!
What if eq \o(X,\s\up8(()) had come out 990 instead of 945.   Z= -10/20 = .5       and the probability would be .3085.  This is much  more likely.
We want to formalize this to make process, set up in advance, that will determine a decision .

NEW

Terminology


[image: image8.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
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Light bulb example:

Null Hypothesis H0: (=1000   
Alternative Hypothesis Ha: (< 1000 
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Light bulb example  P-value was  .0006.  

            [second time it was .3085] 

Note--  The smaller the P-value the stronger the evidence against H0.   Large P-values fail to give evidence against H0.

KEY-  tests are meaningful (statistically significant) when we can reject the null hypothesis 

if we can't we must reserve judgement  
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STATING HYPOTHESES

Depends on the situation---

one-tailed tests     Ho: ( = 1000          Ha:  (<1000  (or could be >)

two-tailed test       Ho: ( = 1000         Ha  ((1000

examples:   light bulbs,  alcohol 80 proof,  tar in  cigarettes ,

                    machine makes pants length is 26"
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--------------- stopped here------------
CALCULATING A ONE SIDED P-VALUE

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.

CALCULATING TWO-SIDED TESTS

Do the same problem above except change the change the word “higher” to “different.”
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.
However, one can do make this decision more easily by comparing

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

Do this for both community bed problems for several significance levels.
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The statement being tested in a statistical test is called the null

hypothesis. The test is designed to assess the strength of the evidence
against the null hypothesis. Usually the null hypothesis is a statement of

“no effect” or “no difference.”




[image: image6.jpg]P-VALUE

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: image7.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.




