H\lpOthESiS Tests with proportions

AP Statistics
Chapter 20




1a. (the mutating disease problem)

It is believed that the vaccine for a horrible disease has been effective
on 62% of its recipients. Medical research teams have been tracking
this HORRIBLE disease and are looking for evidence to see if perhaps
the vaccine is now less effective than it used to be (maybe the disease
has evolved?). The vaccine is administered to a random sample of 450
adults, and after following these subjects for a period of 3 months,
was found to be effective on 259 of them.

a) Does this provide evidence that the vaccine has become less
effective?



Hypothesis Tests

here’s our burning question for the day:

Could this observed “change” be the result
of chance variation?

or is the change so DRASTIC (unlikely) that it
Is considered “statistically significant™?




Steps:

1) Identify your parameter of interest
(p=__ orp=_)

2) Conditions to meet assumptions

3) Hypothesis statements

4) Calculations

5) Conclusion, In context




CONDITIONS:

« Random sample?
¢ 1 O% I‘LI Ie? (only check when sampling WITHOUT replacement)

» Success/failure:
np =210, hg =10

If the conditions are satisfied, we may

use the Normal model to conduct a
1-PROPORTION Z-TEST




HOW TO WRITE HYPOTHESES

« Null hypothesis - a statement of “no
effect” or “no difference” or “no change”
Ho: P = P,
 Alternative hypothesis —
what we suspect is true or

what we are trying to show
H.,: p>p,
P < P,
P # Po




LEVEL OF SIGNIFICANCE (ALPHA)

O

» Can be any value (but 0.05 is most common)

e Usual values: 0.10, 0.05, 0.01

» For tests that requires a higher

level of evidence, we use a
LOWER alpha value.




. . .
Is our result statistically significant:
o If p-value < a,

“reject” the H..

Ol (level of significance)
Can be an

) y value, but 0,05
® If p'Va].ue > OL, 1S the most common,

“ "the H..

NEVER “accept” THE H,.




Never “accept” the H_|

Never “accept” the H !

Never “accept” the
null hypothesis!



Writing your conclusion
(ALWAYS do this!)

“Since the p-value < (=) a,
we reject ( ) the H,.

We have ( ) sufficient evidence
to suggest that [H, in context]”

Be sure to write H, in
context (words)!




Interpreting your p-value
(only do this when asked)

[f Ho is true, this is the probability
that a statistic at least as extreme
as the observed value would occur.

(putting this in context is tricky!)




AP Statistics - Hypothesis Testing (1-proportion z-tests)

1. Itisbelieved that the vaccine for a horrible disease has been effective on 62% of its recipients.
Medical research teams have been tracking this HORRIBLE disease and are looking for evidence to
see if perhaps the vaccine is now less effective than it used to be (maybe the disease has evolved?).
The vaccine is administered to a random sample of 450 adults, and after following these subjects for
a period of 3 months, was found to be effective on 259 of them.

a) Does this provide evidence that the vaccine has become less effective?
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b) Carefully interpret the meaning of the p-value that was calculated in part (a).
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2. According to the Association of American Medical Colleges, only 46% of medical school applicants
were admitted to a medical school in the fall of 2006. Two years later, a random sample of 180

medical school applicants was taken, and 77 were admitted to medical school. /Fx) =3 oo 423D
& Mypotues’ test!, 150

a) Does this data provide evidence of a change in the acceptance rate for medical schools?
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b) Interpret the meaning of your p-value from part (a) in context.
TE e true wmedicd sdnas| acceptance rate s L(G"/,I tUen
e prolmb:'lﬂ} ok ebszrvi«\g a sample acceplance. rate  at least

A5 extreme a5 Ahe oue m Auy sw(a\ C%) as a result »f

cWance varnation 15  apout 1%,



