STA 291
Spring 2009

LECTURE 20
TUESDAY, April 21




Administrative Notes

e 11/12 Hypothesis Testing
— 11.2 Test for the Population Mean

—12.3 Inference about a Population
Proportion

—12.1 Small Sample Inference about a
Population Mean

e This week, a make-up online homework is posted: it
can be used to substitute the lowest homework
grade (or, a missing homework grade). It consists

of review ﬂuestions from Chaﬁters 6-11




Review: Test for the Population Mean

One-Sided Tests Two-Sided Test

Null Hypothesis HO ‘u — lu'(]

Research . .
Hypothesis Hl:fu[{au{l\ Hl'iu>iu0 Hl'iuiiuﬂ
Test 7 = )—( — H,
Statistic S/\/;
p-value P(Z < ZG&S,) P(Z > Zﬂbs) 2-P(Z >| Z obs )




12.3 Large Sample Significance Test for a Population
Proportion
One-Sided Tests Use-sloize
Test
Null
Hypothesis H@ - P= D,
Research
Hypothesis | 1P <Py |H,:p>p, | H :p#p,
Test . P— D,
T Zob.s o .
Statistic \/ p.(L=p,)/n
p-value P(Z<z,)| P(Z>z,) |2:P(Z>z,)




Significance Test for a Proportion

Assumptions
e What type of data?
— Qualitative
e Which sampling method has been used?
— Random sampling
e What is the sample size?
—n =20 if Is py between 0.25 and 0.75
— In general (rule of thumb): Choose n such that
n>5/p,and n>5/(1—-pg)




Significance Test for a Proportion

Hypotheses
* Null hypothesis H,: p = powhere p, Is a priori
(beforehand) specified

e Alternative hypotheses can be one-sided or two-
sided

e Again, two-sided is more common




Significance Test for a Proportion

value from the data — value from H,

standard error of the estimator used
P—Po

Jm@—m)

n
P-VValue

e Calculation is exactly the same as for the test for a
mean

e Find one- or two-sided tail probabilities using Table
B3




 Let p denote the proportion of Kentuckians who think that government
environmental regulations are too strict

e Test Hy: p = 0.5 against a two-sided alternative using data from a
telephone poll of 834 people in which 26.6% said regulations were too

strict

1. Calculate the test statistic
2. Find the p-value and interpret

3. Using alpha=0.01, can you determine whether a majority or minority
think that environmental regulations are too strict, or is it plausible
that p = 0.5?

4. Construct a 99% confidence interval. Explain the advantage of the
confidence interval over the test.




12.1 Small Sample Confidence Interval for a Mean

e What if we want to make inference about the
population mean, but our sample size is not big
enough to meet the minimal sample size
requirement n>25 to apply the Central Limit
Theorem?

e Confidence intervals are constructed

In the same way as before, but now
we are using t-values instead of

z-values




12.1 Small Sample Confidence Interval for a Mean

e For a random sample from a normal
distribution, a 95% confidence interval for xIs

S
X £ 15055
“n

e where t; 4, IS a t-score (instead of z-score) from
Table B4 (p. B-9) or better, from a site like surfstat:

® http://www.anu.edu.au/nceph/surfstat/surfstat-home/tables/t.php
e degrees of freedomaredf=n—-1




Attendance Survey Question #20

e On a4”x6” index card
— Please write down your name and section number
— Today’s Question:
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