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STATISTICAL INFERENCE




A continuous-valued random variable takes on a range of readl

values, e.g. x ranges from 0 to +,

nples of continuous(-valued) random variables: income of a
mer, time when a crisis ends, etc.

orobabilit
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Note thatsince ~  is non-decreasing in x we have

for all x.
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More generally,

E(X)= T xf, (x)dx

E(X)= % xP,(x)

X=—00



The process of making guesses about the truth from a sample

- Truth is population parameters (non-observable)




Sample Statistic — any summary measure calculated from data;
e.d., could be a mean, a difference in means or proporfions, an
odds ratio, or a correlation coefficient

o.,

soums

E.g.. the correlation coefficient between educc
earning power in the sample of 1000 men is 0.65

E.Q., the mean income level of all male workers is 825 thousand soums

E.Q., the correlation coefficient between educational attainment and
earning power in of all male workers is 0.66



Statistics follow distributions foo...

But the distribution of a statistic is a theoretical question.

N would the value of the stafistic
nd over again with




all possible rcmdom samples, each of size n, are taken from any

1. have mean: e

x M

2. have standard deviation:

3. be approximately normally distributed regardless of the shape
of the parent population (normality improves with larger n).



MATHEMATICAL PRO

Var(X ) =Var(-=




COMPUTER SIMULATION OF THE CLT

1000 observations of averages of 1 from a uniform dist
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COMPUTER SIMULATION OF THE CLT




COMPUTER SIMULATION OF THE CLT

0.07 0.14 0.21 0.28 0.35 0.42 0.49 0.5 0.63 0.7 O.77 0.84 0.91 90.38




Hypothesis test:

7 observed mean — null mean
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Hypothesis test:
_ observed mean —null mean
S

Jn
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n—1




Goal: capture the true effect (e.g., the frue mean) most of the time.

A 95% confidence inferval should include the true effect about 95% of the fime.
A 99% confidence interval should include the true effect about 99% of the fime.




The Steps:
1. Define your hypotheses (null, alternative)

2. Specify your null distribution

~ | A N 3 -




1. Null hypothesis: r=0
Alternative: r # 0 (two-sided)

2. Determine the null distribution

Normally distributed
or=0.]




p-value is the probability of obtaining the observed
sample results when the null hypothesis 1s actually
true

the null value 1s unlikely




By convention, p-values of <.05 are often accepted as “statistically
significant” in the economic literature; but this is an arbitrary cut-off.

a

means that in about 5 of 100 experiments, a result would
N ~ r” .




STATE OF NATURE

Ho is true Ho is false




	Introdution to statistical inference
	Review of probability
	Review of probability
	Review of probability
	Review of Probability
	Statistical inference
	Statistics vs. Parameters
	Distribution of a statistic…
	Mathematical Theory…�The Central Limit Theorem
	Mathematical PROOF
	Computer simulation of the CLT
	Computer simulation of the CLT
	Computer simulation of the CLT
	Hypothesis testing (large sample)
	Hypothesis testing (small sample)
	95% confidence interval
	Testing Hypotheses
	Formal hypothesis test
	P-value
	P-value
	TYPE I and type ii errors

