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= Inferential statistics 1s a process for transferring the
data into information.

* Parameters are used for describing the characters of
the target population of interest.

" In general , parameters are unknown (why?)

* The representative sample data are sampled from the
target population with the appropriate sampling
method.
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= The corresponding statistic (%t3+ & ) for the specified
parameter 1s computed with the sample data.

Ex. The sample mean for the population mean

= Q: Why do we need to know the sampling distribution
for a statistic before we introduce the inferential
statistics?

* A: The sampling distribution for a statistic is a basic
component of the inferential statistics !

That 1s, 1t 1s difficult to understand the inferential statistics
if you are not familiar with the sampling distribution for a
statistic.
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* Two ways for generating the sampling distribution

(p321)
Repeatedly sampling the sample data with the same

sample size from the population, and compute the statistic
from each sample data. Based on these statistics from these
sample data, the sampling distribution of the statistic could
be constructed.
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1> A R R L

X P(x)
1.0 1/36
1.5 2/36
2.0 3/36
2.5 4/36
3.0 5/36
3.5 6/36
4.0 5/36
4.5 4/36
5.0 3/36
5.5 2/36
6.0 1/36

p(x)
Qv K Yo

t: = Y IP(X) = 1.0(5) + 1.5(2) +...+6.0(%) = 3.5
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o = E(E —u ) P(X)=(1.0-35) (L) +...+(60-3.5)°(L)=1.46
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Notes

* The sampling distributions of the sample mean for
different sample sizes, see Figure 9.3 (p325).
Same mean but different variances
Q: what 1s the effect of the sample size on the sampling
distribution of the sample mean?

* The distribution of the target population for sampling
is different from the sampling distribution of the
sample mean.
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symmetric.

= Q: The above result will be still held if the

distribution of the target population for sampling 1s
changed?
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S AR &

(Central Limit Theorem, CLT)
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Q: How large the sample size is required for CLT?
Importance: CLT is not mattered for the change of the

distribution of the population.
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= 7 12§ 7]+ (finite population correction
factor) -
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(P328-329)
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322 % c=3>

P(X > 32)=P(

X—M>32—32.2)

= P(Z>—-.67)
=1—P(Z<-.67)
=1—.2514=.7486
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= X=? Population? Population distribution?
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P([.L _Z.()()5i < X< i +Zooo5i) =1 — .01

V' \Vn
100 100
Pl 800 — 2.575— < X < 800 + 2.575—— .99
( V25 \/25)

P(748.5 < X <851.5)=.99

Copyright ©2010 Cengage Learning f): 93‘?‘_ :}d; 1}:7{ A fj& fa: 333 F 9.33



Practice the exercises

= Ex9.11;
= Ex 9.18
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(P 5 & “p-hat”).

He X Easehsfic andfis ] o
Q: How to compute P( P = 0.5)? See p335.
Q: If X~B(100, 0.05), compute P(X>15)? Difficult.......
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( W=10 2 0 =2.24)

P(x)
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¥ o=np(l-p) =420(5)(1-.5) =224
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= P(X = 8)1s approximated by P(Y<8.5)
= P(X=14) is approximated by P(Y>13.5)

= What happen if the continuity correction factor 1s
ignored? See p338-340
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BINOMIAL DISTRIBUTION (P341)
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P—=p - .50—.52)

AP =50 = P( Vo —p)n 0288

= P(Z>—-.69=1-PZ< —.69) =1— 2451 = .7549
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= P(Z>-64)= 5+ 2389 = 7389




= [n order to understand how the inferential statistics 1s
affected by the sampling distribution, we may need to

know how we reach this status.
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