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A statistic is a number that describes some characteristic of a sample.
A parameter is a number that describes some characteristic of the

population.
Sample statistic Population parameter
X (the sample mean) estimates . (the population mean)

p (the sample proportion)  estimates  p (the population proportion)
S, (the sample SD) estimates ¢ (the population SD)
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Identify the population, parameter, sample, and statistic in each of the following settings.
(a) A high school student was interested in finding the mean annual tuition at a 4-year U.S.
college. The student randomly selected 23 U.S. colleges and found a mean annual tuition of
$19,800.

Population:

Parameter:

Sample:

Statistic:
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Remember s and p:
statistics come from samples and
parameters come from populations

Identify the population, parameter, sample, and statistic in each of the following settings.
(a) A high school student was interested in finding the mean annual tuition at a 4-year U.S.

college. The student randomly selected 23 U.S. colleges and found a mean annual tuition of
$19,800.

Population: A\\ L"'YMY’ UstO\\RGQﬁ

Parameter: )L': me an QV\Y\V‘“\ turhen

Sample: The 2% %z\e.t\_‘red co\\eges

i ¥ = the mean annual 4when in
Statistic X '\'\\t SGNP\Q . $\q‘%
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AP® Exam Tip |

Many students lose credit on the AP® Statistics exam when
defining parameters because their description refers to the
sample instead of the population or because the description
isn’t clear about which group of individuals the parameter is
describing. When defining a parameter, we suggest
including the word all or the word true in your description
to make it clear that you aren’t referring to a sample
statistic.

(b) During World War II, the United States captured several tanks from the German army. Based
on the serial numbers on the tanks, statisticians estimated that the German army produced

7168 tanks during the war.

Population:

Parameter:

Sample:

Statistic:
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(b) During World War 1, the United States captured several tanks from the German army. Based
on the serial numbers on the tanks, statisticians estimated that the German army produced
7168 tanks during the war.

Population: A\\ Cexman -[-q“ks Q(Oduceé Au\ﬂ'ns wwit,
Parameter: “The. TYue dotal O‘p BermonToNKS

Fota! Sample: The 3@‘/&('&‘ CAP"\JYQA tanks.,
o he. @Stimarted, detal Number of Gervon
Statistic: *’Mkﬁ\gﬁ!d o ‘l’hé SGMP\C
= 1lb%
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Advice from my summer conference to help students prepare for

Inference.

“Don’t let students get away with using u when it should really
be x or p when it should be p. Being picky now will help students

be successﬁJ when tﬁey get to the formufas for con_ficknce
intervals and s@nfﬁ’cance tests in Ch. 8-12.”
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The Big Picture:
Where Chapter 7 Fits

Chapters 5 to 7 cover much of AP Statistics Topic Outline IlI:
Anticipating Patterns: Exploring random phenomena using
probability and simulations.

Chapter 5 Probability: What Are the Chances?
Chapter 6 Random Variables
Chapter 7 Sampling Distributions
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ESSENTIAL QUESTIONS How far will our estimates
typically vary from the truth? What values of a
statistic should be considered unusual?

PACING 7 days

Chapter 7: Sampling Distributions

7.1 What is a Sampling Distribution? 2 Days VW
7.2 Sample Proportions 1Day 1\
7.3 Sample Means 2Days v ™
Review, FRAPPY, and Test 2Days 1 W

=
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Noxt cach porsen Se)ec%.@“
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Cind= the sample mean | X
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v All three distributions have
the same center.

v The simulated sampling
distributions have a smaller
spread than the population
distribution.

v As the sample size increases
the variability decreases.

v" The shape of the sampling
distribution is still skewed
right when n =5, but less so
when n = 20.
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7 Q * Two most common statistics:
/(' OJ * Sample proportion (Section 7.2)
' * Sample mean (Section 7.3)

* Goal is to have students be able to anticipate the shape,

center, and variability of a sampling distribution without
doing a simulation.

Sampling

Distrtbutions

Sampling variability refers to the fact that different
random samples of the same size from the same
population produce different values for a statistic.
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Lesson 7.1: Day 1: What was the average for the Chapter 6 test?
2

P

How did the Chapter 6 test go? Today, we will be taking a sample from a population. We
will use the average from the sample to estimate the average for the population.

Let's start with a very simple example. My 5" hour is very small. There were only 4 people
who took the chapter 6 test. Their scores were: 60 70 80 90.

1. Make a dotplot of the population distribution.

Lesson 7.1: Day 1: What was the average for the Ch;pter 6 test?

G’Ode

e

How did the Chapter 6 test go? Today, we will be taking a sample from a population. We
will use the average from the sample to estimate the average for the population.

Let's start with a very simple example. My 5t hour is very small. There were only 4 people
who took the chapter 6 test. Their scores were: 60 70 80 90. ° . l
\V\A' \/"‘(A‘:k S

2 oS © ]

1. Make a dotplot of the(population distribution.

1 padivedual wih
v a scove of 0
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2. Take a sample of any 2 of the scores. Find the mean of your sample.

NG IN \ 1O — ©o+10 (D 5
ol e e - = =
Sy L= R oeftfood

3. Figure out all of the possible samples of size 2. Calculate a sample mean for each sample
of 2.

60 10 X=67 7630 X =1 N
to, o Y =10 70,0 X =80 Uowb,\‘\)@\o@
VR T =-Q< ?
oo, %0 ¥ =1> w0, % X =R5 00"yt
e
4. Make a dotplot using each of the means you found in #3. @
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5. What is the mean of the population? Label this on the dotplot above.
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Sampling Distecbutiay, e
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5. What is the mean of the population? Label this on the dotplot above.

Dop. Mean = i = (Doﬂo;zowo S

What is a Sampling Distribution?

Important ideas:
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What is a Sampling Distribution?

Impertantidesti< 3 STAISTIS ZSarmplng Pitabulon

What is a Sampling Distribution?

6amp\m3 Pistebution

Important ideas:

PARAMETERS 4 STAISIS
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What is a Sampling Distribution?

Important ideas: \ D bU’t D
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Sampling variability refers to the fact that different random samples of
the same size from the same population produce different values for a

statistic.
X _
- X _X_
X X X_XXX X
_ _ X_ X_XXXXX_X
XX XX _XXXXXXXXX_ _
XX XXX XXXXXXXXXXXXX X
L T T L T |
1990 1995 2000 2008 2010 2015

X = sample mean year (n = 5)

The sampling distribution of a statistic is the distribution of values taken
by the statistic in all possible samples of the same size from the same
population.
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The Idea of a Sampling Distribution
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FIGURE 7.2 The idea of a sampling distribution is to take many samples from the same population, collect the value
of the statistic from all the samples, and display the distribution of the statistic. The dotplot shows the approximate

sampling distribution of p = the sample proportion of red chips.
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The Idea of a Sampling Distribution

Distributions of sample data
144
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Population distribution Z 10
Parameter: p = 0.50 E 8 -
SRS g 6
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FIGURE 7.2 The idea of a sampling distribution is to take many samples from the same population, collect the value
of the statistic from all the samples, and display the distribution of the statistic. The dotplot shows the approximate
sampling distribution of p = the sample proportion of red chips.
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Distributions of sample data
14—
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Population distribution 2 10 Approximate
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FIGURE 7.2 The idea of a sampling distribution is to take many samples from the same population, collect the value
of the statistic from all the samples, and display the distribution of the statistic. The dotplot shows the approximate
sampling distribution of p = the sample proportion of red chips.
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Distributions of sample data
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Population distribution
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* Thejpopulation distribution|gives the values of the variable for all
* The distribution of sample data shows the values of the variable for

* The sampling distribution of the sample proportion displays the
values of p from all possible samples of the same size.

Distributions of sample data
JEIE

individuals in the gopulation.

the individuals in a sample.

values of p from all possible samples of the same size.

p = sample proportion of red chips
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* The population distribution gives the values of the variable for all
* The/distribution of sample data shows the values of the variable for

* The sampling distribution of the sample proportion displays the
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Distributions of sample data
14 4
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* The population distribution gives thevalues of the variable for all
individuals in the population.

* The distribution of sample date shows the values of the variable for
the individuals in a sample

values of p from all possible samples of the same size.

AP® Exam Tip

Terminology matters. Never just say “the distribution.” Always say “the
distribution of [blank],” being careful to distinguish the distribution of the
population, the distribution of sample data, and the sampling
distribution of a statistic.

Likewise, don’t use ambiguous terms like “sample distribution,” which
could refer to the distribution of sample data or to the sampling
distribution of a statistic. You will lose credit on free response questions
for misusing statistical terms.
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HOMEWORK: 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. Does this provide convincing evidence that less than half of the chips in the bag are red?

1. Identify the population, parameter, sample and statistic. (OO O C)O
Population: QO@ C\”‘Pa Parameter: D — 20 B ’

I ~ _
Sample: &m ré\”Cl- Q,Q{Gd’”‘{ Statistic: /13\ - N0 oo 5%
SRS
2. What is the evidence that less than half of the chips in the bag are red?

HOMEWORK: 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. Does this provide convincing evidence that less than half of the chips in the bag are red?

1. Identify the population, parameter, sample and statistic.

' 1o
Population: gm C\’\)'Pe Parameter: P = 2o = 0.5
Sample: 20 mndom\y‘,c’:‘t\osm Statistic: *\17\ = Jao = 0.35

oy

L/

2. What is the evidence that less than half of the chips in the bag are red? J
somple had eny T of 26 chips (35™) sl
were red Thw B legs Yhan 507

3. Provide two explanations for the evidence described in part (a).

we gov 357 by chance
(@) There are \ess than K0’ red chips in 1he g .
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We used technology to simulate choosing 500 SRSs of size n = 20 from
a population of 200 chips, 100 red and 100 blue. The dotplot shows § =
the sample proportion of red chips for each of the 500 samples.

i X —|’h?5.- YY)
0 Popv\}a\ﬂohb\‘%ﬁﬁ‘b?

5 Distribeof o sample
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0.1 02 03 04 05 06 07 08 09
p = sample proportion of red chips

We used technology to simulate choosing 500 SRSs of size n = 20 from
a population of 200 chips, 100 red and 100 blue. The dotplot shows =
the sample proportion of red chips for each of the 500 samples.

4. There is one dot on the graph at 0.80. Explain what this value represents.
Thn a SR o0 o QH\‘pg} q I
L We reod (‘Lo oWt ?Q\ . | 1.

[ S 7 e B |
A \ > 0.1 02 03 04 05 06 07 08 09

5. Would it be surprising to get a sample proportion of p = 7/20 = 0.35 or smaller p = sample proportion of red chips
in an SRS of size 20 when p = 0.5? Justify your answer.

6. Based on your previous answers, is there convincing evidence that less than half of the chips in the large bag are red?
Explain your reasoning.
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We used technology to simulate choosing 500 SRSs of size n = 20

from a population of 200 chips, 100 red and 100 blue. The dotplot

shows p = the sample proportion of red chips for each of the 500

samples. ‘

4. There is one dot on the graph at 0.80. Explain what this value represents.
This dot Yepresents one. fample ' |‘§|
of O Ahips that contoined W

o Yed chips.
W(o.s)(:o)

5. Would it be surprising to get a sample proportion of # = 7/20 = 0.35 or smaller in an SRS of size 20 when p = 0.5? Justify
your answer,

L

0.1 02 03 04 05 06 07 08 09
P = sample proportion of red chips

No. A =ample of 357 or less happers velarively
afren .

6. Based on your previous answers, is there convincing evidence that less than half of the chips in the large bag are red?
Explain your reasoning.

NO . There is a large erough chonce +hat we
gev o <emple proportion OFf 6.35 er less

purely loy chance . 1

s sr@?(
han B¢
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7.1 ..... 1-9 (odds). Sctudy pp. 442-447




