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Distribution of
Sample Mean

® Population =Normal Distribution

N(u,0%)

® Distribution of sample mean

® Variance becomes smaller then that of
the population.
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Mean of sample mean
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Variance of sample mean
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Standardization of
Normal distribution

® Population =Normal Distribution
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® Distribution of sample mean
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~ N(0,1)

Sample Variance

® Maximum likelihood variance(& A 43 #%)
® Large sample theory

® Consistency (—Eff) 2 _ D (x; -x)’
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® Unbiased variance
—\2
® small sample theory Zi (x; —X)

® Unbiased (R EE) s = _1
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Basic knowledge

Var(x;) = o’
= E(x;— 1)’
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Ex)=c"+u’

Sample Distribution

mean of sample variance
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Unbiased variance
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Chi-square distribution

® The population is N(0,1)
® Take sample whose size is n

Xj ~ N(O,l)

® The squared sum of n samples follows
Chi-square distribution with degree of
freedom n :y? (n)

C=)" xi~x(n
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Distribution of sample
variance

® The population is N(u,c?)
® Take samples whose size is n
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T distribution
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Practically speaking
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Binomial distribution

® Probability of “success or failure”
® 1 (success) with probability p
® O (failure) with probability 1-p

® Trialtimes:n

® Probability of total points “x”

P(X) —n Cx px(l_p)n_x
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Mean & variance of
Binomial Distribution

®Binomial distribution
= total of Bernoulli distribution

®Mean
u=1*p+1*p+---=np
®\/ariance

o’ =1*p+12p+---=np(l-p)
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Distribution of proportion

® Distribution of ratio

~=p~N(p,p(1-p)/n)
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® If the sample size is large enough

r=—L"L N0
Jp(=p)/n
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