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Sampling Variability in the Sample
Proportion

Statistics: Given the
information in your
hand, what is in the

Probability: Given
the informaticn in
the pail, what is in
your hand?
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Warm Up:

A recent poll stated that 40% of Americans pay "a great deal” or a "fair amount” of attention te
the nutritional information that restaurants provide. This pell was based on a random semple of
2,027 adults living in the U.S.

The 40% corgesponds to am of .‘.‘. cand 4 is called aﬁmp ’(/

It's an estimate of all adults who would say they pay "a great deal” or a "fair amount” of attention to the

nutritional information that restaurants provide.
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Bean Activity

Purpese: Your teacher will give you and your partner(s) a container of dried beans. Some of the beans in
the container are black. With your classmates, you are going to see what happens when you take a
sample of beans from the container and use the proportion of black beans in the sample to estimate the

proportion of black beans in the container (a population proportion).

1. Each person in the group should randemly select a sample of 20 beans from the container by
carefully mixing all the beans and then selecting one bean and recording its color. Replace the
bean, mix the bag, and continue to select one bean at a time until 20 beans have been
selected. Be sure to replace each bean and mix the bag before selecting the next bean.

Count the number of black beans in your sample of 20.

2. What is the proportion of black beans in your sample of 202 (Round your answer to 2 decimal
places.) This value is called the sample prepertien of black beans.

ot Hackr
- Qo
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3. Write your sample proportion down. Tell your teacher your sample proportion. Sketch the

class dot plot below.

s A0 A5 253 B5K 05406851

Sample Proportions (n= 20)

M\ . This sampling distribution isg approximation of the
sampling distribution of all possible samples of size

*The gmp%of all the s%@n‘rs' ple proportions is called a mel'ﬂ. l distribution of
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4. Describe the shape of the distribution.

ours = Shawed (REt
cal > ound  with 4 ok center

5. What was the smallest sample proportion ocbserved?

6. What was the largest sample proportion observed?

.58

7. What sample proportion cccurred most often? L
g Sod-(alc-| L.
) 4

8. Using technology, find the mean and standard deviation of the sample proportions used to

construct the sampling distribution created by class.

= .44 Sx= \3

9. How does the mean of the sampling distribution compare with the population propertion of

@ \JM \‘s }n ea"h bq% HORHAL FLOAT AUTO REAL RADIAN HMP

prettu, close :
0.15 1 [ R
0.2 1
0.25 1
0.3 2
.35 3
0.4 3
a.45 3
0.5 s
855 3

Lz1)=1
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10. Take a random sample with replacement of 40 beans from the container. Count the number of

black beans in your sample of 40 beans.

11. What is the proportion of black I:-e,uns in your sumple of 40? (Round your answer to two

decimal places.) P * b\ -
e~ Hdo T

12. Write your sample proportion down. Tell your teacher your sample proportion.

S L i T R T )
° 523253544558

Sample Proportion (n = 40)

13. Describe the shape of the distribution.
~ mound

14. What was the smallest sample proportion observed?
. 225

15. What was the largest sample proportion observed?

.S

16. What sample proportion occurred most often?

'S (shou'd & .4)
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17. Using technology, find the mean and standard deviation of the sample proportions used to

construct the sampling distribution by the class.

T(:: 43
Sx= .095

18. How does the mean of the sampling distribution compare with the population propertion of

0.407 f&ta.""\‘/'e— \ dose
( should e closer)

19. How does the mean of the sampling distribution based on randem samples of size 20 compare

to the mean of the sampling distribution based on random samples of size 40?

X = . 4% aﬂw(_‘j
Y = 438 (both ﬁ“‘“’)

20. As the sample size increased from 20 to 40 describe what happened m e sampling
variability (Wf the distribution of sample proportions)?

S

SD of distribution of sample proportions based on sample size of 40 is less than SD of
distribution of sample prop. based on sample size of 20

21. What do you think would happen to the variability (standard deviation) of the distribution of

sample proportions if the sample size for each sample were 80 instead of 402 Explain.

Because SD decreased as sample increased form 20 to 40, SD decreases further when
sample is 80.
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The mean of the sampling distribution of the sample prop "uons will be approximately _ == tothe
value of the M Mﬂ Oh w

As the sample size , the sampling variability in the sample proportion -
the standard deviation o‘F the sampling distribution of the sample proportions also ¢ .
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