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pop parameters : measure that are used to describe characteristic of the pop.
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pop parameters -> unknown -
take sample -> calc sample statistic -> pop · parameter
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pop ↑ Hat : estimated
Parameter- Point
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concerned with choosing a statistic that is a single #

calculated from sample data for which we have some

expectation that it is reasonably close to the parameter it is

supposed to estimate



iid (identical independent distribution
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M,: sample mean E(X) = M
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Ma : a median :*E(X) = M I unbiased estimators
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,
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-statisticalproperties :

unbiased estimator

E() = 0 s unbiased estimatoraorFe

&E( = 0
= biased-> the over estimation

↳ -ve under estimation



Least
variability -> best

V(M) = v()= least variability

V (M2)
=UX

V (M;) = V (z(X ,
+ X=)) = + (V(X,

) + v(X+ 1) = -

X : minimum variance unbiased estimator (MVUE)
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& sample distribution is always normal distribution (*I
Whatever X distribution is

-

Central limit theorem : if X
,, Xz ..... Xn is a random sample with

size n from a population with mean (M)
& variance (d) then the sampling distribution

-

of the sample mean X will approximately follow
normal dist . with mean (M) & variance (d"/n)

& approximation depends on:D original pop . (distribution
② sample size >, 30

-

Standard error of an Estimator :

·Wi

MSE (D = VIQ + (bias)" "mean square error"
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Statistical intervals for a single sample

How confident are you
in your estimation ?

8-1 Confidence intervals

random
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& parameters ->> constant
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↳ remains constant
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& & is unknown
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Do (0< proportion <1)

⑪0arameter
-O Sample

proportion P statistic

X : # of males in sample

p=

Cl P(LCH < U) = 1 - a

~ Binomial distribution

Binomial -> Normal approximation- symmetrical

if :
n. 25

3 both
M

n . (1- > 5

X = 16
,

n = 50

p= =
0. 2



P(2π(H) = 1 - d

* p(-zz) = 1 -d

Z= I M = n .
T[d= n -π)1 -T
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Continuous Data
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1. 96 roundup
1

. 96 5 3.8 -4

1 . 96 2 . t 5 15 . 3 v16

9 2 . 58 2 . 5 5 26 . 6 ~ 27

2 .[

1 : 96 I 2 . 5 1 I 0 . 61 ~I

1 . 96 2 . 5 10 61 . 4 ~62



Discrete data
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(3250 - 1 .96a - p <M13250 + 1 .96,
p(3232 . 107M(3267 . 892)

b . p(3250-2 .2000M3250 + 2 :50
p(3226 .4482M-73273 · 552)

n =(70)
= (2 . 58 x /0000) = 24 % 1125



#: Normal

↳ not normal

T-table
1-sided
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n = 37 p" = 0. 676

ouc X= 25


