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Concepts

1. The P-value is the smallest level of significance
at which Hy would be rejected.
P-value < a — reject Hy at level a.
P-value > o — do not reject Hy at level a.
The smaller the P-value, the easier to reject
Hy.

2. Let Xq,---, X, and Y7, - -+, Y, be two indepen-
dent samples with mean px, puy and variance
0§<, 0% respectively. Assume n and m to be
large. The test statistic for testing

Ho:px = py vs. Hy:px # py
Yy - X

7 = ~ N(0,1).
Vok/n+ ot /m
3. Let Xq,---,X,, and Yi,---,Y,, be two inde-

pendent samples with X; ~ N(ux,ag() and
Y; ~ N(py,0%). Then we can show that

VX
Vox/n+ oy /m

In-class problems

7 —

~ N(0,1).

Example 8.11. 47 out of 102 doctors did not know
the generic name for the drug methadone. Let p
be the proportion of doctors who knew the generic
name. Determine the P-values for testing

Hy:p=05, vs H :p<0.5

> p<-47/102

> (p-0.5)/sqrt (0.5%0.5/102)
[1] -0.792118

> pnorm(-0.79)

[1] 0.2147639

So we do not reject Hy at any level less than 0.2.

FEzxample 1. A study was conducted to compare
the reaction times of men and women to a stimu-
lus. 50 men and 65 women were employed in the
experiment. Let X; be the reaction time of the i-th
man and Y; be the reaction time of the j-th woman.
The following measurements were taken: T = 3.6
seconds, § = 3.8 seconds, s%( = 0.18, s% =0.14. Is
there any difference between the reaction times of
men and women?

> z=(3.6-3.8)/sqrt(0.18/50+0.14/65)
>z

[1] -2.63664

> qnorm(0.025)

[1] -1.959964

Ezample 2. 12 men and 9 women were employed
in the experiment. Let X; be the reaction time of
the 4-th man and Y} be the reaction time of the j-
th woman. There is a reason to believe that X; ~
N(px,0.18) and Y; ~ N(py,0.14). The following
measurements were taken: T = 3.6 seconds, § =
3.8 seconds. Is there any difference between the
reaction times of men and women?

> z=(3.6-3.8) /sqrt (0.18/12+0.14/9)
> z
[1] -1.144155

What is the main reason you are getting the differ-
ent results in Example 1 and 27

Self-study problems

Exercise 8.53. Determine the P-value in Example 1
and 2. Example 9.1., 9.4., 9.5.



