Cal Poly Statistics quk;hoé Rossman and Chance

sample size was 1007 Explam your reasomng including a sketch of the sampling
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The Center for Disease Control and Prevention further reported that 14.2% of Utah residents é et
smoked regularly in 1998. Treat these as the parameter values for these states populanons

() Suppose that you take a random sample of 100 residents from Utah and find the proportxon of
smokers in the sample. Sketch the sampling distribution of the sample proportlon

lf 9 /‘65/&/&/'!_5' axn

3 (k") Use the CLT to calculate the proba.blhty thgt this sample propomon would exceed .25.
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(l) Would fhe probablhty in (k) increase, decrease or stay the same if the sam;);}e size were
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(m)If a randoim sample of 100 residents from an unknown state reveals 25 smokers, would you
have strong reason to doubt that the-state was Utah? Explain your reasoning.
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nich of your above answers to would be affected if the distribution of the weights of the }
ags was not normal but was rather skewed? '
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(i) What is the probability that the sample mean weight from a sample of 50 randomly selected

. bags would be between 11.89 and 12.11 ounces? :  n=50 g =, 086¢
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() What is the probability that the sample mean (;/eight from a sample of 100 randomly select
-bags would be between 11.92 and 12.08 ounces? % = .ov :
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(k) Find a value & such that the probability of the sample mean weight of 1000 randomly selected
bags being between 12-% and 12+k is roughly 0.95.
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() What js the smallest sample size for which the probability ﬁhat the sample mean falls between
. 11.95 and 12.05 is at least .95?
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| ~
N Smoking Rates: :
The Center for Disease Control and Prevention reported that 22.9% of American adults smoked

egularly in 1998. Treat this as the parameter value for the population of American adults.

nat symbol would represent this proportion of .229?

F, T

ippose that you take a random sample of 100 American adults. Will the sample proportion
pt smokers equal exactly 2297 Explain. po; ugi as £lpgim o o 160 times will
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(c) What does the CLT say about how this sample proportion of smokers would vary from pesg b
sample to sample? [Be sure to comment on shape, center, and spread.] ’
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(d) On the following sketch of this sampling distribution, shade the area corresponding to a
sample proportion exceeding .25. Based on this area, make a guess for the probability that
the sample proportion of smokers would exceed .25. : ‘
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(¢) Using the CLT result, find the z-score corresponding to a sample proportion of smokers
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(f) Use this z-score and the table of normal probabilities to m probability that the
sample proportion of smokers would exceed 25, '
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(&) Suppose tha:t‘}?;‘ni'"ta.ﬁe:“a rand%m sample of 400 American adults. How would you expéct the
probability of the sample proportion of smokers exceeding .25 to change from when the
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This result is so important that it is called the Central Limit Theorem of statistics:
7 : |
_ Suppose that a simple random sample of size 7 is taken from a large population
in which the variable of interest has mean x4 and standard-deviation o: Then,
provided that » is large (at least 30 as a rule-of-thumb), the sampling distribution
of the sample mean X is approximately normal with mean u and standard
. deviation 0'/ Jn . The approximation holds with large sample sizes regardless of

the shape of the population distribution. The accuracy of the approximation
increases as the samplé size increases. For populations that are themselves
normally distributed, the result holds not approximately but exactly. -

Notes:

o The mean and standard deviation results always hold (see above).

o Since we can view the sample proportion p as the average of 0’s and 1°s, we can
apply this result to the sampling distribution of p . Thus, the sampling distribution of

P is approximately normal with mean p and sfandard deviation SD(p )= f_(ln__'_gl .

This approximation improves as the sample size increases. Recall from the normal
approximation to the binomial, 7 is considered large enough if np>10 and n(1-p)> 10.
Some texts use 5 as the cut-off for this rule of thumb.

Potato Chips: ' | :
= Suppose that the weights of bags of potato ch1ps coming off an assembly line are normally
' distributed with mean 12 Gunces and standard deviation 0 0.4 dunces

at is the probabxhty that one randomly selected bag weighs less than Lj ounces?
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ean weight being less than 11.9 ounces to be greater or less than the probability found in
Explain, without performing the calculation. .
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: " N
. culate the probabili i i ion. = - =120z K=.12¢
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f) What is the smallest sample size for which the probability of the sample mean being less than
11.9 ounces is less than .01? - : ' y
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[you were told that a consumer group had weighed randomly selected bags and Tound a

ample mean weight of 11.9 ounces, would you doubt the claim that the true mean weight of

all of the potato chip bags is 12 ounces? On what unspecified information does your answer
depend? Explain, - ' ' ‘- -
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sample size was 1007 Explam your reasoning, including a sketch of the samplmg
distribution.

SPLPY - Nozﬂ(\owﬂ 002\

%00

This concentratts rne datra vames close
Yo v mMeowlL S0 e area above 0.2
15 sy Y
(b) Calculate the probability asked for in (g). Was your conjecture correct? Explain.
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The Center for Disease Control and Prevention further reported that 14.2% of Utah residents
smoked regularly in 1998. Treat these as the parameter values for these states' populations.

(§) Suppose that you take a random sample of 100 residents from Uiah and find the proportibn of
smokers in the sample. Sketch the sampling distribution of the sample proportion.
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(k) T7{se the? CLT to calculate the probability that this sample proportion would exceed .25.

P(Y 025) v\orma\ca% (0.25,1000, 0.142,0.0344)
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(1) Would the probability in (k) increase, decrease or stay the same if the sample size were
larger? Explain your reasoning.
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(m)If a random sample of 100 residents from an unknown state reveals 25 smokers, would you
: have strong reason to doubt that the-state was Utah? Explain your reasoning.
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Smoking Rates: | ' B
The Center for Disease Control and Prevention reported that 22.9% of American adults smoked
regularly in 1998, Treat this as the parameter value for the population of American adults.

(2) What symbol would represent this proportion of .229?
(b) Suppose that you take a random sample of 100 American adults. Will the sample proportion
of smokers equal exactly .2297 Explain.
NO ,because 1t depends on sovympie size. AS sample
Size inNcreases, it snould gey cicser and closer to p.z24.
(c) What does the CLT say about how this sample proportion of smokers would vary from

sample to sample? [Be sure to comment on shape, center, and spread.]
IVs approximately Mormal, Gnd +he p=0.229 , o nd
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(d) On the following sketch of this sampling distribution, shade the area corresponding to a
sample proportion exceeding .25. Based on this area, make a guess for the probability that
the sample proportion of smokers would exceed .25. ~ : .
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(e) Using the CLT résuit, find the z-score corresponding to a sample proportion of smokers

equal to .25. 53 -
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() Use this z-score and the table of normal probabilities to calculate the probability that the
sample proportion of smokers would exceed .25.

P(P7025)% |-04a15: 0.3085

(g) Suppose that you take a random sample of 400 American adults. How would you expect the -
probability of the sample proportion of smokers exceeding .25 to change from when the

15



Cal Poly Statistics Workshop Ro.s;sman and C’hance

. (h) Which of your above answers to would be affected if the dxstnbutlon of the weights of the ?
' bags was not hormal but was rather skewed? : '

b because e sample size (10) 1S 1o sMall

@ What is the probability that the sample mean welght from a sample of 50 randomly selected
. bags would be between 11.89 and 12.11 ounces?
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() What is the probability that the sample mean weight from a sample of 100 randomly selected
. bags would be between 11.92 and 12.08 ounces?
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(k) Find a value & such that the probability of the sample mean wexght of 1000 randomly selécted
bags bemg between 12-% and 12+k is roughly 0.95.
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(1) What is the smallest sample size for which the probablhty that the sample mean falls between
. 11.95 and 12.05 is at least .95?
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(c) Calculate the probability asked about in the previous question.

MR = 12
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(d) Repeat this analysxs for a sample of 100 randomily selected bags. 1S WSS Hrmn h.q 0.
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(e) Repeat thlS analysis for a random sample of 1000 bags.
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(f) What is the smallest sample size for which the probabmty of the sample mean being less than
11.9 ounces is less than .01? .

PEX <11.9) < 0.0\
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~ (g) If you were told that a consumer group had weighed randomly selected bags and found a

: sample mean weight of 11.9 ounces, would you doubt the claim that the true mean weight of
all of the potato chip bags is 12 ounces? On what unspecified information does your answer
depend? Explain.
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- This result is so important that it is called the Central Limit Theorem of statistics:

Suppose that a simple random sample of size n is taken from a large population
in which the variable of interest has mean x and standard-deviation o Then,
provided that n is large (at least 30 as a rule-of-thumb), the sampling distribution
of the sample mean X is approximately normal with mean z and standard
. deviation 0'/ Jn. The approximation holds with large sample sizes regardless of
the shape of the population distribution. The accuracy of the approximation

increases as the samplé size increases. For populations that are themselves
normally distributed, the result holds not approximatel’y but exactly.

Notes:

e The mean and standard deviation results always hold (see above).’

o Since we can view the sample proportion p as the average of 0’s and 1°s, we can
apply this result to the sampling distribution of 7. Thus, the samphng distribution of

'p is approximately normal with mean p and standard deviation SD(p )= 4 } P (ln P )

This approximation improves as the sample size increases. Recall from the normal
approximation to the binomial, 7 is considered large enough if np>10 and #(1-p)> 10.
Some texts use 5 as the cut-off for this rule of thumb.

Potato Chips: ' !
Suppose that the weights of bags of potato chlps coming off an assembly line are normally
' dlstl:l_bmed with mean 12 ounces and standard deviation 0.4 ounces. -

(a) What-is the probability that one randomly selected bag weighs less than 11.9 ounces?
MEAZ o prx<ig) s normnedd (05114, 12,0.4)
o=0.Y4 0013 1) a 4o0. \%/ cnance ar 4nc b&g
: , we\qhs WSS+ \\.Q oZ.

10.8 12106 12 VLY 2R 32 X
(b) If you took a random sa.mple of ten bags, would you expect the probability of their sample

mean weight being less than 11.9 ounces to be greater or less than the probability f'ound in
2)? Explain, without performing the calculation.
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