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~ Lesson 7.1 (Day 2): What was the real Final Exam average? Vo
Uz a SGmPViwa Distcbuotion of a N O\ &8 :
. Today, we will be taking a sample from a population. We will use the average from the sample to
5+ gj i“tic o evaluate a ¢ laim ‘ /(1( )O \U estimate the average for a real population. Yesterday we looked at a very small class of 4 students
b + ar avnetex C ’ : as the population. Today we will look at larger population, the combined final exam scores from
abow a P ° ) \‘} «) % . three Algebra 2 classes at Sheldon High School. (actual scores)
from Dheldon
~ .
Determine it o statistic 15 an onbiased

Take a random sample of 5 students and record their scores. Then find the mean. Repeat this for a
total of 4 times.

Scores] Mean:, Scores:, Mean:,
Scores: Mean:. Scores: Mean:.

1. Write each mean on a different sticker and put the stickers in the appropriate location on the poster
atthe front of the room. Copy down the dotplot that is created on the poster.

1.

Write each mean on a different sticker and put the stickers in the appropriate location on the poster
at the front of the room. Copy down the dotplot that is created on the poster.

2. What does each dot on the poster represent?

3. What do you think the true final exam average is?

4. A sampling distribution shows the means calculated from all of the possible samples of size 5
from the population. Is the above dotplot a sampling distribution? Explain.

Suppose we took a random sample of 5 final exam scores from Churchill High School and got a
mean of 68. Is this convincing evidence that Churchill students did worse than students at our
school?
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2. What does each dot on the poster represent?

One mean from & Yandom 6a\mp}e of 5

3. What do you think the true final exam average is?

4. A sampling distribution shows the means from all of the i ples of size 5
from the population. Is the above dotplot a sampling distribution? Explain.

5. Suppose we took a random sample of 5 final exam scores from Churchill High School and got a
mean of 68. Is this convincing evidence that Churchill students did worse than students at our

2. What does each dot on the poster represent? p o
one maan Arom a random Sawnple of” 5
3. What do you think the true final exam average is?/{/& .
4. A sampling distribution shows the means calculated from all of the possible samples of size 5

from the population. Is the above dotplot a sampling distribution? Explain.

No we didnt fake all poss(b\re saxples
( That would ik C [é 10%,764 Scmp\es>

5. Suppose we took a random sample of 5 final exam scores from Churchill High School and got a
mean of 35. Is this convincing evidence that Churchill students did worse than students at our

school? school?
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Pick Three Gl'adil'lg-Mls. Perry Ameter, the teacher, has an interesting approach to
assigning grades in her statistics class. Of the 5 tests students take throughout the semester, Mrs.
Ameter selects a random sample of 3, finds the average score of these tests, and records this average
T C as the student’s final grade. Joe’s test scores are as follows: 93, 87, 96, 78, 90.
(a) List all 10 possible samples of size 3. (this is actually done for 93,87 96
c , 87,
G) A ) n you on the right!) 93,87 78
\ 93, 87,90
o %’ 93, 96,78
93, 96, 90
93,78, 90
87,96, 78
87, 96, 90
87,78,90
96, 78,90
® Calm}am t.h ¢ mean of each sample and dls?hy the Sample Sample mean _ Sample rangs c) Is the sample mean an unbiased estimator of the population mean? Explain your answer.
ampling distribution of the sample mean using a ©.87.% 2 °
dotplot. (already done on the right). w8778 o s
And while you are at it, calculate the range of each 93,87, %0 90 6
sample and display the sampling distribution of the 93,96, 78 89 18
nmpl- ange using dot plot. (Has Mr. Cedarlund gone 93,96, 90 93 6 o
All of this has also done for you below as w well). ,78,90 a7 15
87,9,78 87 18
T T T T T T T T 87,9, % 9l 9
85 8 87 & & % 9 @2 9 87,78,%0 85 12
= sample mean test score 96,78,%0 88 18

TT T T T T T T T T T T T T 17T
567 8 91011121314151617181920

Sample range of test score
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Problem: To determine how much homework time students will get
in class, Mrs. Lin has a student select an SRS of 20 chips from a large
bag. The number of red chips in the SRS determines the number of
minutes in class students get to work on homework. Mrs. Lin claims
that there are 200 chips in the bag and that 100 of them are red.
When Jenna selected a random sample of 20 chips from the bag
(without looking), she got 7 red chips.

Describing Sampling Distributions

mean of its sampling distribution is equal to the value of the parameter

being estimated.
URBURSU

0.1 02 03 04 05 06 07 08 09

A statistic used to estimate a p isan i i if the ‘

chips from the population, calculated p for
each sample, and then found the mean of

If we took ALL possible samples of 20
all those p values, we’d get exactly 0.5. l |

p = sample proportion of red chips

c) Is the sample mean an unbiased estimator of the population mean? Explain your answer.
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93,96, 78 89 18
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96,78, 90 88 18

c) Is the sample mean an unbiased estimator of the population mean? Explain your answer.
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To decide which estimator to use

when there are several reasonable »
choices, consider both bias and

variability.

Bias means that our sample statistics
do not center on the population
parameter. In other words, our
estimates are not accurate.

High variability means that repeated
samples do not give very similar

results. In other words, our estimates =i :
are not very precise. @ o

AP® Exam Tip

Make sure to understand the difference between accuracy and
precision when writing responses on the AP® Statistics Exam. Many
students use “accurate” when they really mean “precise.”

For example, a response that says “increasing the sample size will make
an estimate more accurate” is incorrect. It should say that increasing
the sample size will make an estimate more precise. If you can’t
remember which term to use, don’t use either of them. Instead, explain
what you mean without using statistical vocabulary.

Biased and Unbiased Estimators

Important ideas:
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O1d Faithl !

The histogram on the left below shows the interval (in minutes) between eruptions of the Old Faithful
geyser for all 222 recorded eruptions during a particular month. For this population, the median is 75
minutes. We used technology to take 500 SRSs of size 10 from the population. The 500 values of the
sample median are displayed in the histogram on the right. The mean of these

500 values is 73.5.

Frequency

T
0 0 @ 0 8 % 100 S0 55 60 65 M 75 8 8 %0
. ~ - median iaterval (i

1. Is the sample median an unbiased estimator of the population median? Justify your answer.
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The histogram on the left below shows the interval (in minutes) between eruptions of the Old Faithful
geyser for all 222 recorded eruptions during a particular month. For this population, the median is 75
minutes. We used technology to take 500 SRSs of size 10 from the population. The 500 values of the
sample median are displayed in the histogram on the right. The mean of these

500 values is 73.5.
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1. Is the sample median an unbiased estimator of the population median? Justify your answer.
No, the mean of the Sawmple medions G
15 nof the same oS fhe truc ?OP.V“QC\i w(15D 4

2. Suppose we had taken samples of size 20 instead of size 10. Would the variability of the sampling
distribution of the sample median be larger, smaller, or about the same? Justify your answer.

3. Describe the shape of the sampling distribution of the sample median.

2. Suppose we had taken samples of size 20 instead of size 10. Would the variability of the sampling
distribution of the sample median be larger, smaller, or about the same? Justify your answer.

’_ﬂqg VJ\YI'abl‘\l‘i\/ \,\)oukd é«ec(@a%é
because 6amP\€ Si2e Wos AQCVGQSQCL-

3. Describe the shape of the sampling distribution of the sample median.

2. Suppose we had taken samples of size 20 instead of size 10. Would the variability of the sampling
distribution of the sample median be larger, smaller, or about the same? Justify your answer.

The vmriabl‘\d\/ would Secrease
because Sample Si2e wos decv oased .

3. Describe the shape of the sampling distribution of the sample median.

skewa lolF with
0 Smc\\@, PQ(\\Q

Frequency
\

. oleen (D and 115

S0 55 60 65 T0 75 2 8 %0
Simulated sample median interval (min)

2. Suppose we had taken samples of size 20 instead of size 10. Would the variability of the sampling
distribution of the sample median be larger, smaller, or about the same? Justify your answer.

The \/miab\'\d\/ would Secrease
because 6amP\€ Si2e Wos AQCVGQSQCL-

3. Describe the shape of the sampling distribution of the sample median.
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7.] ..... 11, 13, 15, 19, 21, 25, 26-30
and study pp. 447-453




