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Lesson: April 15th, 2020

Objective:
1. Students will understand the connection between
Significance Tests & Confidence Intervals
2. Students will understand and solve problems with
computer-generated output



Review #1: Formula Sheet with Table A

Reject or Fail to Reject the H,?

o¢e=.05"

Ho:p —_ 25
H,:p # .25

z=1.40 p-value =



http://apstatsmonkey.com/StatsMonkey/AP_Review_files/StudentResources.pdf

Review #1 Answer:

Hy:p = .25 O %
H,:p # .25 —> fwo-tailed test M

Z’-,’%  Ad |,'~|O

z=1.40 p-value = Zl(-°9°3>=

. _valwe is greater fhan ot= .05~ WE
Sm%:i’tu'tf 7\\123:%{' Ho ond cavviet coviclude 4e Ha.




Review #2: Formula Sheet with Table A

Reject or Fail to Reject the Hy?
Hy:p = .60 e
Hy:p < .60

Z=-1.93 p-value =



http://apstatsmonkey.com/StatsMonkey/AP_Review_files/StudentResources.pdf

Review #2 Answer:

Hy:p = .60 O¢=.05

3
Ha p < 60— one- ~ tailed Fest K;;/ﬂ

Z=-1.93

p-value = .020¥
Since %ﬂc P- vo}uf, \S \ess ‘H'mr\, c(- 0S5
then we Reject he |, and canclude Ha..




The Connection Between Significance Levels &

.. Confidence Intervals
Nonsmokers P’agfl P= °go
VP /7

ccording to the Centers for Disease Control and Prevention (CDC) Web site, 50% of high school students have
never smoked a cigarette. Tim wonders whether this national result holds true in his | i

For his AP Statistics class project, Tim surveys an SRS of 150 students from his school. He gets responses from
all 150 students, and 90 say that they have never smoked a cigarette. What should Tim conclude? Giye
appropriate evidence to support your answer. (Use the 4-step process).'" 0“\\5 Some P‘r*s s e

- n=.50 - —.S0 o=
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=245 2:245
p-valuL = 2f.00F)= o142




HO' P:.gO Z-‘: .b.,.go e .'-Ig.
Ha_: P# 'go.\jo'b;w - o4 0% =2 wh at{' con Lﬁm
EdE ¥ Vi conclude 2

=4S  2:=245
P"Va\u: 2(.00%)= .ol4&

Conclude ® Since Hne p-value,.0142, ts less than o¢ =.0S, wWe
Regect +he Ho and can canclude the Ha. Thus, Mere
Is stahshcall sisn'rﬁcan"l' evidonce Ho conclude thek
the % of vortsmoKers (s different than .SO-




We just completed a 5% significance test (since alpha was .05) for the true
proportion of high school students who have never smoked a cigarette. Now we will
construct a 95% confidence interval to estimate the same parameter. Will our
interval support the result of our significance test?

Note: 5% + 95% = 100%. If we had done a 10% significance test we would ions ruct a

 confi . remember- do use p in 2
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Example:

Reject or Fail to Reject the H?

Hy:p =.32 vs. H,: p # .32 with x= .05
The 95% confidence interval is (.37, .63)



Example:

(Ho:p = .32)vs. Hy: p # .32 with oc= .05

The 95% confidence interval is (.37, .63)
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Practice #1:

Reject or Fail to Reject the H,?

Hy:p = .60 vs. H,;: p < .60 with = .05
The 95% confidence interval is (.56, .84)



Practice #1 Answer

Hy:p = .60)vs. H,: p < .60 with <= .05
The 95% confidence interval is (.56, .84) |

o0 is inthe ey
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Practice #2

Reject or Fail to Reject the H,?

Hy:p =.10 vs. H;:p > .10 with x= .01
The 99% confidence interval is (.11, .33)



Practice #2 Answer

(Hy:p = .10)vs. Hg:p > .10 with o= .01

The 99% confidence interval is (.11, 33)}(
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Understanding Computer-Generated Output

& Session E]@J

Test and Cl for One Proportion Fest
Test of p = 0.5 vs p not = 0.5 _ P# €0) ‘5‘\'“\\%‘\10
o Ao i
Sample N Sample p 95% CI Z-Value P-Value
90 150 0. 69\0000 (0. 521601 0.678399) 2.45 0.014
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Understanding Computer-Generated Output

& Session @@
Test and Cl for One Proportion 2
Test of p= 0.5 vs p not = 0.5

Sample X N Sample p 95% CI Z-Value P-Value
1 90 150 0.600000 (0.521601, 0.67£399) 2.45 0.014

The confidence interval in this example is much more informative than the significance
test we performed earlier. The interval gives the values of p that are consistent with the
sample data. We would not be surprised if the true proportion of students at Taeyeon’s
school who would say they have never smoked cigarettes was as low as 52.2% or as high
as 67.8%. However, we would be surprised if the true proportion was 0.50 because this
value is not contained in the confidence interval. Figure 9.11 gives computer output from

Minitab software that includes both the results of the significance test and the confidence
interval.



CHECK YOUR UNDERSTANDING

The figure below shows Minitab output from a significance test and confidence
interval for the restaurant worker data in the previous Check Your
Understanding (page 558). Explain how the confidence interval is consistent
with, but gives more information than, the test.

2

Test and Confidence Interval for One Proportion

Test of p = 0.75 v8 p not « 0.75

Sample X N Sample p 95.0 & CI Z-Value P-Value
1 68 100 0.680000 (0.588572, 0.771428) -1.62 0.106




Correct Answer

In the previous Check Your Understanding, we failed to reject the null
hypothesis that the proportion of restaurant employees at this chain who say
that work stress has a negative impact on their personal lives is the same as
the national proportion of 0.75. The confidence interval given in the output
includes 0.75, which means that 0.75 is a plausible value for the population
proportion that we are seeking. So both the hypothesis test (which didn’t rule
out 0.75 as the proportion) and the confidence interval (which gave 0.75 as a
plausible value) give the same conclusion. The confidence interval, however,
gives more information in that it gives a whole range of plausible values,
whereas the hypothesis test concentrates only on the one value as a possibility
for the population proportion (0.75 here).



More Practice

p. 564-565 #35, 57, 59, 60



