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Recall...
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Consider t h e j - d i s t G a u s s i a n R u s H a n d T
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a o f t h e origin.
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De f n i T w o R V s X a n d Y def ined

o n I S , F , P ) a r e statistically
independent i f t h e e v e n t s

{ * c -A } a n d { Y e t } a r e

statistically independent f o r

a l l A , B c - B C R ) ,
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then
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Fur thermore
,
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t h e n t h e de f i n i t i on o f statistically independent
R V s i s satisf ied,

Proof-i
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T h u s w e c a n t a k e a s a n equivalent
def in i t ion . . .

Define: T w o jointly distr ibuted R V s

X a n d Y a r e statistically
independent i f f
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Suppose w e h a v e

R V X d e f i n e d o n I S , , F , , p , )

" " °

a n d
R V Y d e f i n e d o n ( I z , F z , Pz ) .

W e c a n f o r m a j o i n t experiment

( S , F , P) w i t h
S = L , x S z

F - O ( { A x B : A E F , and B e t z }

P = A probability m e a s u r e consistent
w i t h P , a n d P z ,

Then A a n d P ' c a n be viewed a s

jo int ly d i s t r i b u t e d o n C S , F , P ) ,

theorem: I f random experiments 2 0 . "

( S , , F , , P , ) a n d (Sa,Fz,Pz) a r e

independent experiments, t h e n t h e j - d i s t

R V s X a n d Y o n l l s , # P ) a r e

statistically independent, where * w a s

def ined o n ( S , , F , , P , ) a n d Y w a s

def ined o n ( S z i t z , Pz ) .
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G i ve n t w o j - d i s t R V s X and Y and a

f u n c t i o n

gc . . . ) : R - S I R ,

w e c a n f o r m a n e w R V

€ - g CK, Y ) .

G i ve n f * y ' x .y ) o r F*µ i x .y) and get,y),
w e w o u l d l i k e t o f i n d fzcz) o r Fz ( Z ) .

L e t D z C I R ' ( D z E ① (1122)) 2 0 . 1 3

D z I { ( x , y ) E
1122: g i x .y l

E Z }

{ € E z } = E g ( K i i )
E Z }

= { ( X , Y ) E D z }
= { W E S : (Kew), Yew ) ) c - D z ?
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N o w i f X a n d Y a r e statistically 2 0 . 1 6

independent ( X 1 ' T )
,
t h i s becomes
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2 0 . 1 7Furthermore,
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theorem. L e t X a n d Y b e t w o

j - d i s t ,
independent R V s wi th

marginal pdfs f * H ) a n d frey),

respectively. T h e n t h e pdf o f

t h e i r s u m € = K t Y i s
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