CLASS 24   12/2/03   
QUIZ NEXT CLASS

GO OVER OLD QUIZ

GO OVER OLD HOMEWORK

NEW HOMEWORK  
p. 369   7.1, 7.2, 7.3   (t distribution)

can hand these in Tuesday

p. 373   7.4    p. 386   7.15   (confidence intervals)

p. 373   7.5, 7.6, 7.7 (use SPSS to get s on 7.7)(hypothesis test)
INFERENCES FOR THE MEAN OF A POPULATION

GOAL:  To construct confidence intervals and do tests of significance in situations more general and more realistic than those in the last chapter.

Recall that we assumed that somehow we knew the population standard deviation or the sample sizes were so large that that the sample standard deviation could be used.   

ASSUMPTIONS for our new test:

1.  SRS of sample of size n from a population(as usual)

2.  Population is normally distributed (or approximately so)

     (symmetric, single peak works except when n quite small)

3. ( and (  are unknown.

Since we don't know standard deviation ( of the population we cannot use the formula (/(n  for the standard deviation of the sampling distribution of sample means eq \o(X,\s\up8(()).   We estimate this standard deviation with s/(n.  Ths is called the sample error of the sample mean eq \o(X,\s\up8(()).
Recall when we know ( we use the standard normal statistic

z = (eq \o(X,\s\up8(())-()/(/( n

When we replace (/( n   with  s/(n  the distribution is not longer normal.  It has a different distribution call a t distribution.

t =  (eq \o(X,\s\up8(())-()/s/(n   is called a one-sample t statistic with n-1 degrees of freedom


[image: image8.jpg]THE ONE-SAMPLE t TEST

Draw an SRS of size n from a population having unknown mean . To
test the hypothesis Hy: it = 1o based on an SRS of size n, compute the
one-sample ¢ statistic:

t_Y—lLo
YN

In terms of a variable T having the t(n — 1) distribution, the P -value for
a test of Hy against

Hpyp>po is P(T=>t)

Hpy:pw<po is P(T<t)

Hop# po is 2P(T = |e])

These P-values are exact if the population distribution is Normal and are
approximately correct for large n in other cases.





[It gives a measure of how far eq \o(X,\s\up8(()) is from ( in standard deviation units]
Recall: when calculation s earlier we divided by n-1 and we used the term degrees of freedom then.  It what is required to make the statistical analysis work and to get unbiased estimators of population parameters.

A t distribution with k degrees of freedom is called t(k) for short.

(   n=10   df =9     get  t(9)  )

[image: image2] 

Similar in shape to standard normal

   They have more probability in the tails than the standard normal distribution true since we do not know (.
    As k gets large t(k) approaches the standard normal

Teach the use the table C

df=10  Find t*  so that the probability to the right of t* is .1    
                                                                          [ans. 1.372]
 For     t* =.04    [ans. between  1.812  and   2.228]
CONFIDENCE INTERVALS using the t distribution.

[image: image3]
--------------------------- Class Ended here --------------

Example:  Suppose you use a sample of size 16 from  an approximately normal population and want to construct a 95% confidence interval for the population mean.  Our sample has  
 eq \o(X,\s\up8(()) = 100    s=8.
 [df=15     t*=2.131      100 ( 2.131(8/(16)]

[image: image4]
Explain how to use table C.

Example:  Suppose we use a sample of size 25 from a population with unknown standard deviation to test    H0: (=50   Ha: (>50 and    we find   eq \o(X,\s\up8(()) =52    s=4.  
     [  t= 2.5   between .01 and .005  ]
      what if it were a 2 tailed test?             

[image: image1][image: image5.jpg]THE ONE-SAMPLE t STATISTIC AND THE t DISTRIBUTIONS

Draw an SRS of size n from a population that has the Normal distribution
with mean p and standard deviation o. The one-sample t statistic

X— 1

= s/\/ﬁ

t

has the t distribution with n — 1 degrees of freedom.




[image: image6.jpg]t, 2 degrees of freedom
t, 9 degrees of freedom
standard Normal

t distributions have more
area in the tails than the
standard Normal distribution
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[image: image7.jpg]THE ONE-SAMPLE t CONFIDENCE INTERVAL

Draw an SRS of size n from a population having unknown mean f.
A level C confidence interval for p is

_ s
X+t —

N

where t* is the critical value for the t(n — 1) density curve with area C
between —t* and t*. This interval is exact when the population
distribution is Normal and is approximately correct for large n in other
cases.




