AP Statistics = 7.2 Name:

Goal: Understanding Sample Proportions Date:

. Howis THE STATISTIC p related to the binomial random variable X (page 436)?

e Binomial random variable X-2> p,=np o, = /np(1-p)
e Pp=Xin={1/n)X (X is our random variable)
* up=(1/n)e p,
¢ G =)
¢ Use your algebra skills to simplify to find the mean and standard deviation of p:
. uﬁ=(1;'n). np =p
e 2=(0) =i.ma-p = 2CP
n n

n

. Compare the means and standard deviations for our Bean Activity

Green Sheet: p;=p o5 = P(1-p)

1) SRS n=3. Find the mean and standard deviation.
¢ Since the population parameter... p=%2 > p;=p=%

_ [sem
¢ Op = 3 =.289

2) SRS n=5. Find the mean and standard deviation.
e p=V2 > =V

& =) _
o op= [P =.224

3) SRS n=20. Find the mean and standard deviation.
e p=¥2 > =%

_ [z
¢ op= [S2=112

4) How do the means and standard deviations compare?
s p; =Yis the same in all SRS’s.

» As the size of the SRS increases the variability decreases and o; decreases.



ll. Sampling Distributions o f p (CYU on page 437):
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Using the Normal Approximation for P (page 395):

Example #1: A polling organization asks an SRS of 1500 first-year college students how far away their

home is. Suppose that 35% of all first-year students actually attend college within 50 miles of home. What
is the probability that the random sample of 1500 students will give a result within 2 percentage points of

this true value?

D P=.SS o ?o o+ Ca“eae 5"U¢I¢‘,r‘l+-‘i w1 Cn

1) What are th@f:@ 0 Somiles O hremm home

D

2) What Sample information is given? S g n=1,500 o
L\)hc..i‘“) +hoe. Dro\oalm lu+\/ e so I = + a? %

G4 the Prue velype .
3) State the probability of interest (in a probability statement).

P(.235 7 < . 3F)
" 9 ?
4) What conditions must you check? Have they been met? A miusT be

2l = a < N = populate
@ lo %= Condition met n=1500 D east 15,000 shdess
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5) Find the Mean and Standard Deviation. Clearly show your work.
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6) Calculate the Z-Scores. Remember to label Z=
' 33— .3% _ 33 3% L
Zf o723 - —1L(3 L s0123 '

7) Draw an appropriate diagram. p 3 :k

Ll

-3 o 163

8) Estimate the probability with the 68-95-99.7 rule.
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9) Restate the probability statement using the z-scores=> #g’ ?fé_?
& find the probability > P(-le3¢ 2 £ 1. 933 = l—aﬁj
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10) Write conclusion (in context)
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Example #2: The Superintendent of a large school wants to know the proportion of high school students
in her district are planning to attend a four-year college or university. Suppose that 80% of all high school
students in her district are planning to attend a four-year college or university. What is the probability that
an SRS of size 125 will give a result within 7 percentage points of the true value?

1) What are the Population Parameter(s)? P =.%0

2) What Sample information is given? S&5 =125 "
+/- 7 070 o‘? ?

3) State the probability of interest (in a probability statement).
pf 734 p2.%9)
4) What conditions must you check? Have they been met? ) iyt
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5) Find the Mean and Standard Deviation. Clearly s!jgﬂ your work.
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7) Draw an appropriate diagram.

8) Estimate the probability with the 68¢95:99.7 rule.
Avoo+ QS 2

9) Restate the probability statement using the z-scores—=>

& find the probability > P(-),qqg 2 < 1.99:|.97
2
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10} Write conclusion (in context) Normel ¢ ( ’
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