
MATH 205: Statistical methods

Lecture 31: p-value (cont.)



Announcement

• Office hour on Friday (11/18) is cancelled.
Make-up office hours from 1pm-2pm Monday (11/28) and
Wednesday (11/30)

• The lecture on Friday (11/18) is also cancelled. A video
lecture will be recorded and make available on Canvas.



Test about a population mean

• Null hypothesis
H0 : µ = µ0

• The alternative hypothesis will be either:
• Ha : µ > µ0

• Ha : µ < µ0

• Ha : µ 6= µ0



Test about a population mean

• Test statistic
X̄ − µ0
σ/
√
n

or
X̄ − µ0
s/
√
n

• If under the assumption of the experiment, the test statistics
above follow normal distribution, we will perform a z-test

• If under the assumption of the experiment, the test statistics
above follow t-distribution, we will perform a t-test (with
degree of freedom n − 1)



P-values for z-tests



Practice problem

Problem
The target thickness for silicon wafers used in a certain type of
integrated circuit is 245 µm. A sample of 50 wafers is obtained
and the thickness of each one is determined, resulting in a sample
mean thickness of 246.18 µm and a sample standard deviation of
3.60 µm.
At signififcant level α = 0.01, does this data suggest that true
average wafer thickness is something other than the target value?



Φ(z)



P-values for z-tests



P-values for z-tests



Practice problem

Problem
The target thickness for silicon wafers used in a certain type of
integrated circuit is 245 µm. A sample of 50 wafers is obtained
and the thickness of each one is determined, resulting in a sample
mean thickness of 246.18 µm and a sample standard deviation of
3.60 µm.
Does this data suggest that true average wafer thickness is larger
than the target value? Carry out a test of significance at level .01
and provide the corresponding P-value.



Interpreting P-values

A P-value:

• is not the probability that H0 is true

• is not the probability of rejecting H0

• is the probability, calculated assuming that H0 is true, of
obtaining a test statistic value at least as contradictory to the
null hypothesis as the value that actually resulted



Problem


