Chapter 15 - Sampling Distribution Models

November 10, 2014

15.1 Sampling Distribution of a Proportion

Back in Chapter 10 we learned about Sampling Variability (The natural
occurrence of the sample statistic to vary from sample to sample).

The Sampling Distribution Model shows the behavior of the sample statistic over
all possible samples of the same size n.
Yesterday we simulated a Sampling Distribution Model
e The model was unimodal and symmetric (like a Normal curve)
e The model was centered around the population mean, .

Sampling Distribution Model for a Proportion
If assumptions and conditions are met, then the sampling distribution of
proportion is modeled by a Normal model with
mean equal to the true proportion, Uy =D, and
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15.2 When does the Normal Model Work? Assumptions and Conditions

In order to find a model for the distribution of the Sample Proportion, certain
assumptions and conditions must be satisfied

¢ Independence Assumption: The sampled values must be
independent of each other.

e Randomization Condition: Data should come from randomized
source.

¢ 10% Condition: The sample size, n, must be no larger than 10% of the
population. If the sample size is larger than 10% of the population the
remaining individuals are no longer independent of each other.

¢ Success/Failure Condition: The sample size has to be big enough so
that np > 10 and ng > 10 - i.e,, there needs to be at least 10 successes

and 10 failures.




15.3 The Sampling Distribution of Other Statistics
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15.4 The Central Limit Theorem: The Fundamental Theorem of Statistics

Sampling Distribution Model for a Mean
For the mean, the only assumption needed is that the observations must be
independent and random. Also want the sample size, n, to be no more than
10% of the population.

If the sample size is large enough then the population distribution does not
matter.

Central Limit Theorem (The Fundamental Theorem of Statistics)
The mean of a random sample has a sampling distribution that is

approximately normal with mean, (/; = i, and

O
standard deviation, 0= = —.
) x ’\/7

ie. N(y,%).

The larger the sample, the better the approximation.




Since population parameters are rarely known estimates called Standard Error
will be used for the standard deviation:

A A

e For the sample proportion: SE 5 h= Pq
n
s
e For the sample mean: SE~ =
*n
M 33"{ ('ACLci q— \f J lr\Cl\g

cwH' eag\' M0

‘12,‘
Q)@r NNM&[C»H l“)) /00006) 35 V) ¥, 2)

s Plvvome) = 67 ”
g 3.7% o Yu.?; will hawe raiatall ower 0 ncAsf,
0

L 3 ?0+1¢¢-\' 0/ _
> éi N\ TwvNorm k 0ol 35}?{ 4. 2) x=31.4

’ g Dﬂ\u} ;10‘1,, b? years haw m:MI Mow 3.9 7"(}‘&
o
¢) Yeary Shodld be lnhfo.a!up‘ =y 1 leg 41\,,,\'/0% A all it

Routm, Not mentibel. Oyl Limrt Thewss, Shvs Dbz, Ts Mormal ‘”%

R A PV e O “:;u N(359 .
e e
2|

Vormaled & (- 100600y 39 354,
P(x 230" %, 008

30 35y




P2 p=ax 4EnaE0f he/ed
Seeds Shinld L{ "\AQ et.bz“’“ seeds Should be vandon,

1Y Cond: R=760 8 lcs; o ph & all Hhig ’)yf( ot sedd

Sugeess lF1llur€ Qond i om: "F [(OX.92 = [Y7,2210 (,‘Db\dl"'lms e gt
ng=loX.0¢ = 2.8 yp

Didhbetin T3 Approniidely Normdl Wit
M?_‘J».Qa 4 ON- {% _\\m,os ~ 2]

P 10 Z
/\ No(m\ OAF( 9s IDDOOO) 72) '02110
/J&ut PP ash) 0805

M g ogty Chae b AT packet ety &wam’h g
at 4 rak kl\jkj Han 45 ).

pa _
p=0f 4= l-av=9¢ hE73A

NMBM Shold be ]ALP&MJ~) Qﬁhbm?

Pt emds NETREICS Hn pY, A el Newbwns
SF ond: NP= T3X0y 22028700 (oudihbs arc Wk
hrb > 9RRgY =707 7

0,5_}{'“1-#“ \S a"ro)tmmk,y Ndrw,l '\'\H‘H\

pos ety ad 6 {E?~ ‘;‘;"7‘« D07
a0

%‘;: 0273 qt l(q’r 2 pu Pk e 702 0Ff3'7"32

/// - Nofmn\cIH: 0173)100000 O‘I),Don)
(ml 0‘1 P( P)/‘oa 73) N ?‘”

chahee st 4t st 0 l‘/ewiwx 45t o the 732
! % C“Yf }\hw (o e 7c0f JMWA//( AMLC)‘CI




