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A significance test begins by assuming that Hy: p; —p, =0 is true. In that
case, p; = p,. We call the common value of these two parameters p.

g = (ﬁl - sz) -0
Jp(l —p)_ p-p)
nq np

Unfortunately, we don’t know the common value of p. To
estimate p, we combine (or “pool”) the data from the two
samples as if they came from one larger sample.

number of successes in both samples combined  X; + X,

P= number of individuals in both samples combined ~ n,; +n,
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Think about the conditions that need to be met in order to create confidence intervals for
proportions. Match the condition on the left with its purpose on the right.

. B So we can generalize to both populations or, in an
10% Condition —) experiment, we can show causation.

So sampling without replacement is OK. If the
S condition is met, we can use the formulas for the

Lange Counts standard devtation.

. So that the sampling distribution of p; — pi, will
Random Condition be approximately Normal and we can uthen use
z" to do calculations

Lesson 10.1 - Day 3
Which grade is more likely to go to prom?
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Lesson 10.1 — Day 3
Which grade is more likely to go to prom? 20z

The student council at a large high school is wondering if Juniors or Seniors are more likely to
attend Prom. They take a random sample of 50 Juniors and find that 28 are planning on
attending Prom. They select a random sample of 45 Seniors and 29 are planning on attending.

Do the data provide convincing evidence that a higher proportion of Seniors are going to prom than
Juniors? Use a 5% significance level.

STATE: Parameter: Statistics:

Hypotheses: Significance level:

Lesson 10.1 - Day 3
Which grade is more likely to go to prom? 2020 i202

The student council at a large high school is wondering if Juniors or Seniors are more likely to
attend Prom. They take a random sample of 50 Juniors and find that 28 are planning on
attending Prom. They select a random sample of 45 Seniors and 29 are planning on attending.

Do the data provide convincing evidence that a higher proportion of Seniors are going to prom than
Juniors? Use a 5% significance level.

STATE: Parameter: ]ol_ Pt true dif Brence ¥ Statistics:
Dy mgcv&ms O‘C\ﬁrade 2’”9;0 prom

<jm\:10r — Santos

Hypotheses: Significance level:
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Lesson 10.1 — Day 3
Which grade is more likely to go to prom? 20z

The student council at a large high school is wondering if Juniors or Seniors are more likely to
attend Prom. They take a random sample of 50 Juniors and find that 28 are planning on
attending Prom. They select a random sample of 45 Seniors and 29 are planning on attending.

Do the data provide convincing evidence that a higher proportion of Seniors are going to prom than
Juniors? Use a 5% significance level.

STATE: Parameter: ﬁf ?1 Frue dif Tovence ® Statistics:
DY ch&gng o—pﬁrodq gﬁ?ﬁgﬂo prom
(Turier = Senfos )
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Hypotheses: Significance level:

Lesson 10.1 - Day 3
Which grade is more likely to go to prom? 2020 i202

The student council at a large high school is wondering if Juniors or Seniors are more likely to
attend Prom. They take a random sample of 50 Juniors and find that 28 are planning on
attending Prom. They select a random sample of 45 Seniors and 29 are planning on attending.

Do the data provide convincing evidence that a higher proportion of Seniors are going to prom than

Juniors? Use a 5% significance level. AN 2} - ) Se
P SO - '
STATE: Parameter: [ — 7,  True difference M Statistics: 5 g, 5 (4
peopr®ns of grade 2%910 prom P, = s =0
- | <<a P -
Hypotheses: <)\4mor Santec > Significance level: f‘ (’L 0%
Ho. V\” P = N

Ha8 PP <D ol=0.05
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PLAN: Name of procedure:
Check conditions:

Random

10%

Large Counts
(wait... we'll need to use the pooled proportion,)

PLAN: Name of procedure: o -Somple 2 Test fov p =P,

Check conditions:

Random indep. Yand samples of TRs ad SRS

50 < %(o\l\ IRs)

10% . ..o
o qg(r};(a\\ 5/5}

Large Counts
(wait... we'll need to use the pooled proportion)
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PLAN: Name of procedure: T\yo -Sample Z test fov p -0
Check conditions:

Random Inde}. Yand . Sarmples F Tis ad SRS v
0 < (el TB)

10%
o<k (el 9Rs)

v

Large Counts
(wait... we'll need to use the pooled proportion)
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DO:

Mean: /Uk/?\/i}& =

Standard deviation:

General Formula:
Specific Formula:

Work:

{A /\ 0 . . . .
(PUANEAN Picture for standardizing:

20

General Formula:

Specific Formula:

Work:

Test statistic:
P-value:
W\{i\@\ Picture for standardizing
\0

Test statistic:

P-value:
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DO:

Standard deviation:

_ o
Mean: /Uk/\ = F /Fa *KDO\S@ QC\‘;‘}S Picture for standardizing:
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DO:

Mean: /(}/% ﬁ?&

Standard deviation:
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- P-
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Test statistic:

P-value:

101
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Mean: /U\/?\ j\ /)> ?1 KO@% C\\i\i Picture for standardizing:

Standard deviation:
O OJO(% 07(0@0 ~ OlO/ not Oe\P
P, 1’ A\ %0 b |
General Formula: Sl cdH (L - pararmdaer
eneral Formula Jest s O = e

Specific Formula:

Work: 27 (l ?J? (\\ \\
PO TR
n, * V-
Test statistic: —’l
) M Pvalue: N ) \YW 4
101

CONCLUDE:

Because the p-value of 0.2148 > a = .05, we fail to reject H,,.
There is not convincing evidence that a higher proportion of

seniors are going to prom.
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Lesson 10.1: Day 3: ASignificance Test for p, — p,

= Hgpotheses

Important ideas:
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Lesson 10.1: Day 3: ASignificance Test for p, — p,
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Lesson 10.1: Day 3: ASignificance Test for p, — p,
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Lesson 10.1: Day 3: ASignificance Test for p,
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— D2

Important ideas:

S| W8P =0
!’IG\'PJ B Pl ; O

GG
69/\: n \/Y\"L

,/\\\°Gﬁ>

whale 7. = Both propa sy

Xyt
- 0, 1y,




February 04, 2020

Lesson 10.1: Day 3: ASignificance Test for p,
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Lesson 10.1: Day 3: ASignificance Test for p,
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Lesson 10.1: Day 3: ASignificance Test for p, — p,
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AP® Exam Tip

The formula for the two-sample z statistic for a test about p, — p, often
leads to calculation errors by students.

As a result, your teacher may recommend using the calculator’s 2-
PropZTest feature to perform calculations on the AP® Statistics exam.
(IDo!)

Be sure to name the procedure (two-sample z test for p, — p,) in the

“Plan” step and report the standardized test statistic (z = -2.32) and P-
value (0.98) in the “Do” step.
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2-ProrcTest S¥av s

-Test.. . £

-SampiTest.. . .

-SarFrTTest... RValve.

-ProriTest... Lp=. 52
2 ProrsTest..
Zlnterval..
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Calculate Draw Q;

Calculator Shortcut for the IO section:

ZpropgTGSJr gives 2= —152
and Povalue = 0013
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This disadvantage of doing this on every
problem on every Significance Test for a
difference of proportions (including
tonight’s assignment) is that you might
not develop/practice some of the details
for multiple choice questions.

The same formulas will applyin Ch. 12.
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Example of A Significance Test for p,-p,

Preschool - To study the long-term effects of preschool programs for poor children, researchers designed an
experiment. They recruited 123 children who had never attended preschool from low-income families in Michigan.
Researchers randomly assigned 62 of the children to attend preschool (paid for by the study budget) and the other 61
1o serve as a control group who would not go to preschool. One response variable of interest was the need for social
services as adults. Over a 10-year period, 38 children in the preschool group and 49 in the control group have needed
social services.

1. Do these data provide convincing evidence that preschool reduces the later need for social services for
children like the ones in this study? Justify your answer.
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2. Based onyour conclusion to Question 1, could you have made a Type I error or a Type Il error?
Explain your reasoning.

B@C&xv\&e We VQ'SQCJré’CS H@ ?J( 5 ?053”3\‘{ W
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Take Home LCQ and ...

1 () 1 e 15,19,21,29,31-33

study pp. 645-654
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€xp. Dasign 20

What is bias in conducting surveys?

(A) An example of sampling error

(B) Lack of a control group

(C) Confounding variables

(D) Difficulty in concluding cause and effect

(E) A tendency to favor the selection of certain members of a population

Answer: (E) Poorly designed sampli i
! pling techniques result in bias is, i
tendency to favor the selection of certain me?nbcn of a ;)r:vputa'titc:’r:tft'so.rm :
:oxampleildoor-to-}-!oor surveys ignore the homeloss, radio call-in programs give
- o"muc ' emphasis to persons with strong opinions, and interviews at shoppin
alls typically give the opinions of a very select sample of the population. s




