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Announcements

¥ Homework 8 due tomorrow

¥ Course evaluations
P TAs and section: Thursday
P Professor and course: Friday

-inal 1s12/14 at 10:30am, bring 2 scantrons
Review 1s 12/12 at 6:00pm in Scilec 123
¥ Different office hours finals week

K K




Chapter 11

¥ Sampling distribution of x,! x,
¥ Two sample ztest for Y-, when! ; and!
are known.

¥ Two samplet test for y;-pL,when! ;yand ! 5
are unknown.

¥ Two sample CI for ps- W,



Comparing Two Populations

Population 1 Population 2

2 2
l“ll’!l ;uza! 2

Sample 1 Sample 2
XS = X, S




Null Hypotheses About ;-1

¥ Consider two populations with means |y, L.

¥ To test the hypothesis that the mean is the
same In the two populations, use

Ho: H1-H2 =0
¥ The parameter of interest 1S NOW ;- L.

¥ In general, can test Hy: ;-1 = value.
/"

We will actually consider
this case for means.



Alternative Hypotheses

¥ The alternative hypothesisis one of three
forms (where value Is often zero):

H. Wy - " value (1.e. " U, + value)
H.: Uy - o> value (1.e. ;> Uy, + value)
H.: Uy - < value (l.e. ;< U, + vaue)

¥ Agan, the alternative is typically what you
seek to prove and the null Isthe defaullt.




Sampling Distribution

To obtain atest statistic for p;-H,, we need to
know some properties of the sampling
distribution of X, ! X, .

_ _ — unbiased
L Mean: pp o = ! 1y

| 2 ]2
2. Standard deviation: ! _._ :\/'1+'2



Assumptions

¥ Samples are independent.
¥ Both samples are randomly chosen.
¥ Either
1. n;! 30 AND n,! 30,
OR 2. Both population distributions are
approximately normal.
Then, isthe sampling distribution of x, ! x, Is
approximately normal.



Test Satistic for Known SDs

¥ When! ; and! , are both known, use the
standardized statistic

- (%" %)" Hyrw, _ (X" X,)" value

/ 2 2
T X" % \/.’1 +.’ 5
nl n2

¥ The z statistic is distributed N(O,1) if the
null hypothesis Hy: ;- W, = valueistrue.




Test Statistic for Unknown SDs

¥ Typically ! ; and! , are both unknown, so
we use the standardized statistic

_ (X !'X)! value

S .S
nl r]2

¥ Thet statistic has at distribution if the null
hypothesis H,: 11- W, = valueistrue.




Degrees of Freedom

The degrees of freedom for the distribution of
thist statistic depend on both samples:

df = ﬁ“ﬂ&
1 + 2
( n-1 n,- 1)
where . ,
V=L v, =2

n, n,



P-value

¥ The p-value Is computed in the same way as
for t tests with one population mean.

¥ Usethet table, df, and the statistic.
¥ Areadepends on alternative hypothesis:

I_ .

a-

I_ .

a-

I_ .

a-

1L," value#
1, > value #

1, < value#

UJpper & Lower Tall
Upper Tall

| ower Tall



Cl for ;-

¥ A large sample confidence interval for py- W
X ! X, = (tcritica value)(standard error)
¥ Recall, the standard deviation of X ! X 1S

12 12
!2"22 = fp—2

1 2
nl n2

¥ This can be estimated to get the s.e. by
substituting s, for ! ; and s,for ! .

¥ Assumptions & df are the same asfor the test.




Problems on the Board



