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Definition 5.11. Two random variables are independent if P(X =z, Y =y) = P(X =z)P(Y =y) for all z,y € R.
uestion 5.12. What does it mean for the random variables X1, ..., X, to be independent?
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Question 5.13. Are uncorrelated random variables independent?
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Theorem 5.14. The random variables X1, ..., X, are independent if and only if for all x4, ..., T, € R we have
Te—_—
—~> P(Xi) =z, Xo=12,..., X, =1z,) :‘,IJ(Xl =21)P(Xo = 23)--- P(X, = x,) . (%} b -~ ‘C,V\QR
-~—0w  —
Corollary 5.15. Suppose for simplicity all coin tosses have M outcomes (i.e. w; € {1,..., M?}). Let p be a probability mass function.
The coin tosses are all independent, if and only if, there exists functions p1, ..., pn such that p(w) = p1(w1)p2(wa) - py(WN).
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5.2. Filtrations and adapted processes.. / )

e Let Ne N, dy,...,dy €N, Q—{, s ]}, {1 d,b}x {1,...,dN}. C%IW‘Q\A/
oThatisQ_=L|w—wuLv) &E{l d}}

e d,, = 2 for all n corresponds to flipping a two 51ded coin at every time step.

A dz;zi@

Definition 5.16. We define a filtration on ) as follows: C[ 0&\3
> Fo = {0,Q}.
> all events that can be described by only the first coin toss (die roll). E.g. A= {w|wi = H} € Fi.

= all events that can be described by only the first n coin tosses. ( ; I e
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Definition 5.18. We say a random vari

noneasurable if X (w) only depends on wy, ..., wy.
> Equivalently, for any B C R, the event [{

X € B}

Question 5.19. Let|X (w) = w; — 10w,

f%é ", \1

For what n is F,,-measurable?
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