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Announcements

¥ Final exam Friday 12/14 at 10:30am in
CHEM 194. Bring 2 scantrons!

¥ Different office hours finals week
Monday 10-11am Erin Esp
Tuesday 4-5pm Ming Zhong
Wednesday 11am-12pm Jiani Mou
Thursday 11am-12pm Katie Pollard
Thursday 12-1pm Lu Wang
Thursday 3:30-4:30pm Senke Chen

¥ Review session 12/12 at 6-8pm in SciLec 123



Chapter 10

¥ One-sample hypothesis tests for a
population mean:
ÐTest statistic
ÐP-value

¥ Upper-, lower- and two-tailed tests
¥ 9 Step testing procedure



Hypothesis Test for µ

The data analyst must specify the following:
¥ Hypotheses for the population mean,

e.g.  H0: µ = value vs. Ha: µ !  value
  H0: µ = value vs. Ha: µ > value
  H0: µ = value vs. Ha: µ < value

¥ Significance level " ,
   e.g.  " =0.01, " =0.05 or " =0.1



Test When # Known

¥ Recall that when n is large or data is N(µ,#)

¥ To form a test statistic, replace µ with the
hypothesized value in the equation for z.

¥ The values of     and n come from the data.
¥ The same statistic is used for all Ha.
¥ Proceed as in Lecture 23 for tests about $.
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Test Statistic

Typically, # is not known...
¥ Recall that when n is large or data is N(µ,#)

¥ To form a test statistic, replace µ with the
hypothesized value in the equation for t.

¥ The values of    , s, and n come from data.
¥ The same statistic is used for all Ha.
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Computing the Test Statistic

Example: Income in 1st job after college
H0: µ = $25,000 vs. Ha: µ < $25,000

¥ Poll n=50 random recent grads
¥ Sample mean & sd:                      , s=$4,500
¥ Test statistic
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P-value

¥ Ha: µ < $25,000 %p-value=P(t !  observed t).
¥ Because t~t(df=n-1), use the lower tail of the

t distribution with df=49 to compute the
p-value.

t=-1.56

p-value = Area under
t(df=49) curve to the
left of observed test
statistic (t=-1.56).



Computing the P-value

Example: Income in 1st job after college
H0: µ = $25,000 vs. Ha: µ < $25,000

¥ n=50, s=$4,500,
¥ Test statistic t=-1.56
¥ Use lower tail since Ha is a "<" statement.
¥ P-value = P(tdf=49 & -1.56)

        = P(tdf=49 '  1.56) = 0.063

010,24$=x

t table gives the upper tail!



Upper-, Lower- & Two-tailed

The p-value is computed differently for each of
the three forms of alternative hypothesis.

¥ Ha: µ !  value % Both lower and upper tails
¥ Ha: µ > value % Upper tail only
¥ Ha: µ < value % Lower tail only
Note: The t table in our book (Appendix Table 4)

gives the upper tail, so you need to double for
two-sided tests and use -t for lower tail.



Making Rejection Decision

Rejection rules for tests about µ are the same
as those for the sample proportion $:

Reject if p-value & "
Do not reject if p-value > "

Example: Income in 1st job after college
p-value=0. 06 % do not reject at level " =0.05,

but do reject if " =0.1.



9 Step Procedure

1. Describe the parameter of interest.
2. State the null hypothesis H0.
3. State the alternative hypothesis Ha.
4. Choose a significance level " .
5. Write the formula for the test statistic.
6. Check assumptions needed for t test:

n' 30 or data approximately normal

Set-up



9 Step Procedure

7. Fill in the estimates and sample size in (5).
8. Compute the p-value using the correct

tails of t(df=n-1) for the stated Ha.
9. Make a rejection decision based on the p-

value and the significance level " . State
the conclusion in words.



Problems on the Board


