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QUIZ

Draw two normal distributions with the same mean y; = y, and oy < o,
on the same plot.
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> Random Sampling

> Sampling Distributions

> Central Limit Theorem and Sampling Distribution of Means



Random Sampling
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SAMPLE STATISTICS

A population is the totality of the observations with which we are concerned.

“Normal population” = A population whose observations are values of
a random variable having a normal distribution
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SAMPLE STATISTICS

A sample is a subset of a population.

In a random sample observations are made independently and at random:

Independent random variables X, X,, ---, X each with the same probability distribution f(x).



Random Sampling

Any function of the random variables constituting a random sample is called
a statistic. Let’s review some statistics from initial lectures:

Let X, ---, X, iid (independently, identically distributed) random variables:

_ 1
Sample mean: X = — Z X;
=l

X(n+1)/2 if nis odd

Sample median: X = { 1
E(XM + X,r.1), Otherwise

Sample mode: Value in the sample that occurs the most.



Random Sampling

Any function of the random variables constituting a random sample is called
a statistic. Let’s review some statistics from initial lectures:

Let X, ---, X, iid (independently, identically distributed) random variables:

1 _
Sample variance: S? = Z (X, — X)?
n—1 —

Sample standard deviation: S = V/ S?

Sample range: X, . — X

min



Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X;, ---, X, iid with mean u and variance ¢~.

_ 1
Probability distribution of X = — Z X is sampling distribution of the mean.
n
i=1

Note that X is a random variable:

E(X) =

Var(X) =
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Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X, ---, X iid with mean u and variance o2,
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Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X, ---, X iid with mean u and variance o2,

_ 1
Probability distribution of X = — Z X is sampling distribution of the mean.
n
i=1

Note that X is a random variable:
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Var(X) =



Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X;, ---, X, iid with mean u and variance ¢~.

Probability distribution of X = Z X is sampling distribution of the mean.
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Note that X is a random variable:
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Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X, ---, X, iid with me

Probability distribution of X = Z X is sampling distribution of the mean.
=1

Note that X is a random variable:

_{ ,nx
EX)=E (L Zx ) - E(é '> éf(”’a’* "

_ \/
Var(X) = (SGMZ Ci< d7 ‘S’{’/‘;bv’hafl
Mmeon P )



Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X;, ---, X, iid with mean u and variance ¢~.

Probability distribution of X = Z X is sampling distribution of the mean.
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Note that X is a random variable:
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Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X, ---, X, iid with mean u and variance c~. Vor (a ><> = a Ver

N (L
Probability distribution of X = — Z X; is safipling distribution of the mean.
n

=1

Note that X is a random variable:

EX) =F (L1 Zx. > -

l
var®) = lar (L £%1) = £



Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.
T Remaembdber:

L)C,; ole Tf\ dZPZA des

Probability distribution of X = Z X is sampling djstribution of the mean.

=1
Note that X is a random variable:

ERy=E(L &xi )z Le(2x)p] ég(y) 1y
Var(X) = Va/(% é%i) - %L\/,,f(é)(:) :-2 f\/ar()(;

Let X;, ---, X, iid with mean u and variance ¢~.




Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X;, ---, X, iid with mean u and variance ¢~.

Probability distribution of X = Z X is sampling distribution of the mean.

=1
Note that X is a random variable:

~{ n«
EX)=E (L Zx; ) - £ (2> > 22(”"7{* "

l
r\
Var(X) = \faf(% f“") = %va(ém = g\/"‘f(x;):_"{xnxv



Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X;, ---, X, iid with mean u and variance ¢~.

Probability distribution of X = Z X is sampling distribution of the mean.

=1
Note that X is a random variable:
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Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X, ---, X iid with mean u and variance o2,

_ 1
Probability distribution of X = — Z X is sampling distribution of the mean.
S
Note that X is a random variable:

_ g:n Suwrmal D)) =
EX) =

~’\9 E)‘P,e,c.""ZOL V‘olve/ e-; Somp Ie, meon ) ’ﬁz( ‘SQGML
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Sampling Distributions and Sampling Distribution of Means

Probability distribution of a statistic is called a sampling distribution.

Let X, ---, X iid with mean u and variance o2,

_ 1
Probability distribution of X = — Z X is sampling distribution of the mean.
S
Note that X is a random variable:
_ ﬂ:n Suwrmal D)) =
EX) =
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Examples Combining Sample Mean with Chebyshev’s
2

o
Review: X arandom variable = V>0, P(| X —ul| >1) < —
[
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Examples Combining Sample Mean with Chebyshev’s
2

9]
Review: X arandomvariable = V>0, P(| X —u| >1) < t_2
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Examples Combining Sample Mean with Chebyshev’s

Example: Poll 100,000 people. Assume each person in the population
votes for candidate C independently with probability p.

Bound probability that poll is off by > 1% ?  Use Chebyshev’s Theorem.

Solution: First find maximum possible
olution. variance of a Bernoulli RV.
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Examples Combining Sample Mean with Chebyshev’s

Example: Poll 100,000 people. Assume each person in the population
votes for candidate C independently with probability p.

Bound probability that poll is off by > 1% ?  Use Chebyshev’s Theorem.

Solution: First find maximum possible
olution. variance of a Bernoulli RV.

X{'.1 H( l uo‘te.s‘ C oncﬂ Xiz 0 othtfwis2
E(XAT‘P =y E(x):P \foc({i)f-P(t"P\) 20.Ly

QZr_f('o-(\f)le— whth Sides

P ond (1~p) hes
MoxiTtmum oréa whén

- (A-P)




Examples Combining Sample Mean with Chebyshev’s

Example: Poll 100,000 people. Assume each person in the population
votes for candidate C independently with probability p.

Bound probability that poll is off by > 1% ?  Use Chebyshev’s Theorem.

Solution: First find maximum possible
olution. variance of a Bernoulli RV.
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Examples Combining Sample Mean with Chebyshev’s

Example: Poll 100,000 people. Assume each person in the population

votes for candidate C independently with probability p.
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Examples Combining Sample Mean with Chebyshev’s

Example: Poll 100,000 people. Assume each person in the population

votes for candidate C independently with probability p.

Bound probability that poll is off by > 1% ?  Use Chebyshev’s Theorem.
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