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We expect variability from sample to sample —
we call it sampling error
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We expect variability from sample to sample —
we call it sampling error [Defl15 p4E)

Now we move toward
inference

s Remember we noted that
» & parameter is 2 numerical fesonpliee
measure of the populstion  [Def3.15 pl7E)
w Wi use Gresk t=mms o represent it
o K fErdly =eesr ks

» A sample skatishic is 2 numerical descriplive
measure= from 2 sample (D='54 p3L1)
» Based onthe obs=rvations In e =mpie

w W want the cample to be derees from & random
proCess

i Let's set up a small experiment

= Toss a die thres times

= Each time we toss the die three times
we note and record the faces

= Then calculate mean and median
= 'We can do this a3 number of times
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‘ A Priori we have the following
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o =1.707E

$ As an experiment

Results of 217 samples of
i cize 3

ifean AfeoVan
Pz 347 .47
Slandand Ercr ooT 0.o0m
Mz ke 33z .00
Modi ZET .00
Slandand Dwewialio 055 1.37
Samiphs WVariamoe 08 1.88
Kurinsis 041 .80
Shevninss o 0.o7
Ramnga 467 5.00
M 100 1.00
P 5ET b.00
Sum TEZ Th2
Caoiil 27 217

Mean | Median
« Roll 3times 5 4 1 TPy pae
« Roll 3times 4 4 3 ks | =
= Roll 3times 5 5 2 oy -
= Roll 3times 6 1 1 rp .
w Roll 3times 6 4 2 4.00 4
= Roll 3times 3 3 2 2 67 3
MNote: I worked out all

possible outcomes

= There are §*6%6 = 216 different
combinations of outcomes of rolling

thiree die

= If I take the mean of each possible

outocome

= And take the summary statistics
(induding the mean of the means)

= I get the following table (from Excel)

Sampling Distribution of Sample
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We sald that the
standard deviation far
rodling 3 diie was!

& = 1.7078

Dlwide this figure by the
Square rosat of 3 (Samiple
Size],

Mean ;fﬁ:r rolling 3 die

i Sampling Distribution of Sample
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We sald that the
standard deviation for
ralling a di= waz:

= = 1.7078

Dhvide tihis figure by the

Souare root of 3 (=umple
Slze], w= get the Standard

Kuriools 040
e iog | Dewiation of Y. which Is
Rangs 551 i0.549

Winimum 1.040 This Is also called the
:"u";*'n""“’" Hrﬁ Standard Error of .
Count S C I Ry




Stem and Leaf of 3-die of a Priori
$ 5-:-_||.np||'ng Distribution
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Si=m s the aones; el s e first dedmal pleice.

Compare the Mean and

Distribution

Meam Moo¥ar

i_Hedian of our Sample

i Sampllng Distri bution

s Sample skzlistics are random variables
s They have a probability distnbution based aon

repeating the sampling expenment many
times. We may get difTerent sample statistics
each time

s Repealing the experiment many Lmes r=sults
in & sampling distribution

» The sampling distribution of a sample
statistic calculabed from a sample of n
measurements is the probability
diskribution of the stabishic (D=5 p311)
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Pl iani 332 ]
[ =287 ]
Shardard Dasdaboe, .38 1327
Sarmphe Varanom (k-] 158
[ AT ) 's. 4 4 4.5k
ShowWnes s il 0a7F Th= m=am
Fanoe 4487 5.5 b=
AR T L 4.0 150 Minimum
b mium Ear B .ol .
Sum 762 TER Variance
[T ra T

What do we want to see?

Il == agood estimator ol p

We would expect the values of x o duster
around

We woulkdnt want to duster o be at a point
abowve or below g [nolt be Diased)

And we might say our estimator is "good™ i the
cluster of the == arownd p is tghter than the
zamplng dislribution of some other possible
estimator (minemum variance)

a sampling distribution for the mean

i I asked a past dass to help construct

s It was rep=ated samples of size n = 50

s Fromx ~ N (75, 10)

s The "mean of the means™ should egual the
population parameter p

n The standand deviation of this new distribulion
should b= relst=d o o
» But we might =xpedt it to be smaller

a 10/(50)5 = 1.41
Oy =—=

IIH AKA the Standard Error [0317)

Fesuits of the Experiment based on repested
ks from & ponu lation with & mesn of 75 and 3
standard deviation of 10
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