the central limit theorem (CLT)

Consider i.i.d. (independent, identically distributed) random
vars X, X,, X,, ...

X; has g = E[X] and 02 =Var[X]

As n = o0,

X1+X2‘|‘_|‘Xn_nu \
= » N(0,1)

Restated: As h = o0,

M —1§:X-%N i
n_n7;:1 ’ 'u’n
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CLT in the real world

CLT is the reason many things appear normally distributed
Many quantities = sums of (roughly) independent random vars

Exam scores: sums of individual problems

People’s heights: sum of many genetic & environmental factors
Measurements: sums of various small instrument errors
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in the real world...
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in the real world...

Histogram of Daily Trading-Related Revenue* — Twelve Months Ended December 31, 2007
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“Excludes daily profits and losses in the ABS COO market, including recent subprnime-related losses
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Histogram of Velocity Dispersions
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the central limit theorem (CLT)

Consider i.i.d. (independent, identically distributed) random
vars X, X,, X,, ...

X; has g = E[X] and 02 =Var[X]

As n = o0,

X1+X2‘|‘_|‘Xn_nu \
= » N(0,1)

Restated: As h = o0,

M —1§:X-%N i
n_n7;:1 ’ 'u’n




Joint distributions

Discrete Continuous
pxy(x,y) =PX=xY =y) frr(xy) #P(X=xY =y)
x Yy
Fxy(x,y) = Z ZPX,Y(tr s) Fyy(x,y) = ] f fxy(t,s)dsdt
t=x s=y —00 - —00
pxy(xy) =1 i Oof‘ (x,y)dxdy =1
» [0
px(x) = pr,y(x.y) fe(x) = j fxy(x.y)dy
y —o0
Elg(X,Y)] = ZZQ(LY)PX,Y(X»}’) E[g(X,Y)] = [ j g(x,¥)fxy(x,y)dxdy
x vy i i —oY—o _ i

Independence | Vuypr(ey) =pml) | Vapfirley)=KA0)
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