Mathematics 231

Lecture 25

[Liam O’Brien




Announcements

m Reading
= Today M&M 8.1 493-501
m Next class M&M 7.2 44°7-4677




Topics

m Hypothesis testing for a single population
propottion

m Calculating power using Stata

m Calculating power by hand




Test for a Population Proportion
Given an SRS of size, n, we want to test H=:p,

againstH p# p, (two-sided)

Vo N

Use test statistic: z=——P— 0

\/ po(l_ po)

n

When H, :p=p, Is true, this statistic has arsfard
normal distribution 1inp, = 10 and(1- p,) = 10.
Calculate p-value: R (> z |) whenH is twmed
Note: np, = 10andh (2 p, 2 10 must be satisfied




Coin Tossing Experiment

m FEnglish mathematician John Kerrich flipped a
coin 10,000 times and obtained 5067 heads.

m Test whether the proportion of heads differs
from 0.50.

m The sample proportion 1s 0.5067.
m [arge sample properties hold.




Coin Tossing Experiment

Given n = 10,000 we want to tesf Ho=  Odmaanst
H,:p#0.5 (two-sided).

Use test statistic:

P— P, _ 0.5067- 0.5

J P (1 P,) \/0.5(1— 0.5)

=1.34

/=

n 10000
When H, Is true, this statistic has a standard

normal distributia.

p-value = 0.09; fail to reject H androude that
the population proportion not signifid@ndifferent
from 0.5.




Power Calculations in Stata

m [f you know the sample size (n), the level of the

test (O), the population SD (0), and the null (i)
and alternative (u,) means, then the power of a
test for a population mean can be done in Stata.

m [n the command window you can type:

sampsi [k, Wy, alpha(d) n(n) sd(0) onesample




Power Calculations in Stata

sanpsi 0 8.1, sd(26.4) n(110) onesanpl e

Esti mat ed power for one-sanple conparison of nean to
hypot hesi zed val ue

Test Ho: m = O, where mis the nean in the popul ati on

Assunpt i ons:

al pha 0. 0500 (two-sided)

alternative m 8.1
sd 26. 4
sanpl e size n 110

Esti mat ed power :

power = 0. 8958




