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Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page

7.1  Sampling Error

Study Ch. 7.1,  # 1­7, ~11

Class Notes Homework

GOALS:
1.  Consider mean and standard deviation of all the 
possible samples of a population.
2.  Consider the distribution of all the sample means.
3.  Understand that the sample mean is not expected 
to be exactly the same as the population mean. 
4.  Understand how the sample size relates to the 
sample standard deviation.
5.  Understand how the sample size relates to the 
reliability of the sample mean as an approximation for 
the population mean.

Oct 4­3:49 PM

Class Notes:  Prof. G. Battaly, Westchester Community College, NY
Statistics Home Page Class Notes

7.1  Sampling Error

Homework

1. Take a random sample of 5 from the following height data.  
2.  Compute        and   s.x

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
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7.1  Sampling Error

Homework

1. Take a random sample from the following height data.  
2.  Compute        and   s.

Examples

1. We need to consider all the possible
samples of size n from the population. 
2.  A population of N=157 is too large to
look at every possible sample of n = 5.
157C5 = 745,395,651 possibilities

x

Oct 4­3:49 PM

Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page Class Notes

μ = ___

Samples of 2 Samples of 3
xx

Samples of 4
x

Print this page to use with the next several slides.

7.1  Sampling Error

Homework

Investigate how samples relate to populations.  
Use a contrived small population.

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
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NY Yankees, 2011 Stats

C
J
R
G
S

http://espn.go.com/mlb/team/stats/batting/_/name/nyy/new­york­yankees

Player Batting Average

Robinson Cano 302

Derek Jeter 297

Alex Rodriguez 276

Curtis Granderson 262

Nick Swisher 260

Consider this a population:  Find μ and σ

7.1  Sampling Error

Homework

Oct 4­3:49 PM

Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page Class Notes

Samples of 2
x

7.1  Sampling Error

Homework

μ = 279.4
σ = 17.39

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://espn.go.com/mlb/team/stats/batting/_/name/nyy/new-york-yankees
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
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Samples of 2
x

JR
G
S

C
C

C
C

J
J

J

R
R

R

G

G

G

S

S

S

299.5
289.0
282.0
281.0
286.5
279.5
278.5
269.0
268.0
261.0

7.1  Sampling Error

Homework C S

μ = 279.4
σ = 17.39

Why σ   instead of s   ?x x

We have every possible sample 
of n=2, so together they form a 
population.     Use σx

Oct 4­3:49 PM

Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page Class Notes

Samples of 2 Samples of 3
xx

7.1  Sampling Error

Homework

μ =279.4
σ =10.65x

x

JR
G
S

C
C

C
C

J
J

J

R
R

R

G

G

G

S

S

S

299.5
289.0
282.0
281.0
286.5
279.5
278.5
269.0
268.0
261.0

μ = 279.4
σ = 17.39

We have every possible sample 
of n=2, so together they form a 
population.  ∴ Use σx

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
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Samples of 2
x

JR
G
S

C
C

C
C

J
J

J

R
R

R

G

G

G

S

S

S

299.5
289.0
282.0
281.0
286.5
279.5
278.5
269.0
268.0
261.0

Samples of 3
x

μ  =279.4
σ  =10.65
x

x

CJR
CJG
CJS

JRG
JRS
JGS

278.3
277.7
273.0

CRG
CRS
CGS

RGS

280.0
279.3
274.7

291.7
287.0
286.3

266.0

μ  =279.4
σ = 7.10
x

x

7.1  Sampling Error

Homework

μ = 279.4
σ = 17.39

Oct 4­3:49 PM

Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page Class Notes

260 270 280 290 300

7.1  Sampling Error

Homework

μ = 279.4
σ = 17.39

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
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260 270 280 290 300

7.1  Sampling Error

Homework

μ = 279.4
σ = 17.39

Samples of 2
x

JR
G
S

C
C

C
C

J
J

J

R
R

R

G

G

G

S

S

S

299.5
289.0
282.0
281.0
286.5
279.5
278.5
269.0
268.0
261.0

μ  =279.4
σ  =10.65
x

x

Oct 4­3:49 PM
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Statistics Home Page Class Notes

260 270 280 290 300

7.1  Sampling Error

Homework

μ = 279.4
σ = 17.39

Samples of 2
x

JR
G
S

C
C

C
C

J
J

J

R
R

R

G

G

G

S

S

S

299.5
289.0
282.0
281.0
286.5
279.5
278.5
269.0
268.0
261.0

Samples of 3
x

μ  =279.4
σ  =10.65
x

x

CJR
CJG
CJS

JRG
JRS
JGS

278.3
277.7
273.0

CRG
CRS
CGS

RGS

280.0
279.3
274.7

291.7
287.0
286.3

266.0

μ  =279.4
σ = 7.10
x

x

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
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260 270 280 290 300

Samples of 4
x

7.1  Sampling Error

Homework

μ = 279.4
σ = 17.39

Samples of 2
x

JR
G
S

C
C

C
C

J
J

J

R
R

R

G

G

G

S

S

S

299.5
289.0
282.0
281.0
286.5
279.5
278.5
269.0
268.0
261.0

Samples of 3
x

μ  =279.4
σ  =10.65
x

x

CJR
CJG
CJS

JRG
JRS
JGS

278.3
277.7
273.0

CRG
CRS
CGS

RGS

280.0
279.3
274.7

291.7
287.0
286.3

266.0

μ  =279.4
σ = 7.10
x

x

CJRG

Oct 4­3:49 PM

Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page Class Notes

7.1  Sampling Error

Homework

Distributions using DOTPLOTS

μ = 279.4
σ = 17.39

Samples of 4
x

CJRG

CJGS

JRGS
CRGS

CJRS
284.25
283.75
280.25
275.00
273.75

μ  =279.4
σ  = 4.35
x

x

Samples of 2
x

JR
G
S

C
C

C
C

J
J

J

R
R

R

G

G

G

S

S

S

299.5
289.0
282.0
281.0
286.5
279.5
278.5
269.0
268.0
261.0

Samples of 3
x

μ  =279.4
σ  =10.65
x

x

CJR
CJG
CJS

JRG
JRS
JGS

278.3
277.7
273.0

CRG
CRS
CGS

RGS

280.0
279.3
274.7

291.7
287.0
286.3

266.0

μ  =279.4
σ = 7.10
x

x

σ=17.39
σ  =10.65x

σ =7.10x

σ  =4.35xn=4
n=3
n=2
n=1

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
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7.1  Sampling Error

Homework

from geogebra

Distributions using BOXPLOTS

Oct 4­3:49 PM

Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page Class Notes

As  n  increases, 
the sample means cluster closer to true population mean

When we find the mean of the 
sample means 

from all possible samples of a given size, n, 
the mean of the sample means = population mean.

7.1  Sampling Error

σ=17.39
σ  =10.65x

σ =7.10x

σ  =4.35xn=4
n=3
n=2
n=1

Homework

μ   = μx

x

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_1_sampling_error.htm
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7.2  Mean and Standard Dev of Sample Mean

Study Ch. 7.2, # ~41, 47, 49

Homework

GOALS:
1.  Understand how the sample mean relates 
to the population mean.
2.  Understand how the sample standard 
deviation relates to the population standard 
deviation.
3.  Define the standard deviation of all the 
sample means as the STANDARD ERROR.

Oct 4­3:49 PM

How does the Standard Deviation of the Sample 
Mean relate to the population standard dev.?
 
        

Mean of the Sample Mean
          μ_ = μ
               

        

x

Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page Class Notes

7.2  Mean and Standard Dev of Sample Mean

                        σ_ =   σ  
                           √n
                
        

x

Homework

σ=17.39
σ  =10.65x

σ =7.10x

σ  =4.35xn=4
n=3
n=2
n=1

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_2_mean_stdev_sampleMean.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_2_mean_stdev_sampleMean.htm
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Feb 20­11:41 AM

Sampling with Replacement

Sampling without Replacement

If n is small relative to N (n≤0.05N)
then there is little difference between 
with and without replacement.  So use 
simpler formula.

Statistics Home Page Class Notes

7.2  Mean and Standard Dev of Sample Mean

Homework

σx =  σ 
       √n

Oct 4­3:49 PM

x

Standard Deviation of the Sample Mean

                 σ_ =   σ  
                     √n
               
 
        

Mean of the Sample Mean

       μ_ = μ
               

        

x

Standard Error (of the Mean)

Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page Class Notes

7.2  Mean and Standard Dev of Sample Mean

Homework

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_2_mean_stdev_sampleMean.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_2_mean_stdev_sampleMean.htm
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Class Notes:  Prof. G. Battaly, Westchester Community College, NY

7.2  Mean and Standard Dev of Sample Mean

G:  mean age of self­employed in the U.S. is 
46.6 yrs,   the  stdev is 10.8 yrs
F:  a)  identify the population      the variable
     b)  n = 100, F:  mean, stdev of 
     c)  repeat, n=175

x

Statistics Home Page Class Notes Homework

Oct 4­3:49 PM

Class Notes:  Prof. G. Battaly, Westchester Community College, NY

7.2  Mean and Standard Dev of Sample Mean

Statistics Home Page Class Notes Homework

G:  mean age of self­employed in the U.S. is 
46.6 yrs,   the  stdev is 10.8 yrs
F:  a)  identify the population      the variable
     b)  n = 100, F:  mean, stdev of 
     c)  repeat, n=175

x

a)  Population:  self­employed in US;  variable: age

http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_2_mean_stdev_sampleMean.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/7_2_mean_stdev_sampleMean.htm
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