I. Definitions: Complete the following sentences.
/1/. (3 pts.) Let an and b, be two sequences. We say that a, and b, are asymptotic i
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/[. (3 pts.) Let X : © x [0,0c) — R be a function, and assume, for all ¢ € [0,00), that
X;:= X(e,t) isa PCRV. Then X is a At-piecewise constant process if. ..
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. (3 pts.) Let X be a PCRV, and let A C [0,1] be finite union of intervals. Assume that
A has positive size. Then E[X|A]=---.
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/ (3 pts.) Let X be a PCRV, and let P be a partition of Q by finite unions of intervals.
Then E[X|P] is the PCRV defined by the rule: For all w € Q,ifwe BeP (andif Bis

not of zero size), then (E[X|P]}{(w}=---
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7(3 pts.) A PCRV X is said to be standard if. ..
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[1. True or False. (No partial credit.) N

P

) / (2 pts.) If two PCRVs have the same distribution, then they have the same variance.
-F b. (2 pts.) If two PCRVs have the same distribution, then they are independent.

— o (2pts.) Let X\V, X@ XG) be the standard Brownian motion approximation. Then
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‘—/ Var[X;En)] — 9, as n — 00. qu?
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7 /{' (2 pts.) Let f(¢) be the Fourier transform of the distribution of a PCRV. Then f(0) = 1.

‘\/ / (2 pts.) For any symmetric, positive definite matrix A € R**2, there exists a matrix
B € R**2 such that BB = A.
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3. Computations. Some of your answers may involve ®. the cumulative distribution
function of the standard normal distribution. (Answers typically must be exactly correct.
No partial credit, except in unusual situations. No need to simplify arithmetic.)

1. Let X be a binary PCRV such that Pr(X = 6] = 0 7 and Pr[X = —4] = 0.3. Let f(t)
be the Fourier transform of the distribution of X. _ «_,-

/.' (5 pts.) Compute f”(0). o k
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y’! (5 pts.) Compute E[X?].
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/(2(] pts.) Let XM X@ X be a the standard Brownian motion approximation.
For all integers n > 1, let Y, := Xﬁn). Compute ling(J El(e¥ — e®)4].
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3//(10 pts.) Using Stirling’s formula (n! ~ v2rn(n/e)"), find constants C, k and b such
that
2n -
(%) ~ ety

(For full credit, be sure to state the values of all three: C, k and b.)
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/(10 pts.)  Suppose Xi....,X 00 are lld PCRV&, and let A = X, + -+ + Xygo. If
SD[A} = 0.2, compute SD[X].
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% (10 pts.) Let Cy,Cq,... be standard PCRVs, and assume tha_'t' 01 ,Cy,... are iid. For
all integers n > 1, let Rp =2+ (0.2)(Cy+ -+~ + Cpn)/v/n. Compute lim Elefi"].
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/ (10 pts.) Let X X2 X be the standard Brownian motion approximation.
Compute lim E[(Xé"))s].
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1, f0<w<1/ (100, f0<w<1/2:
/(Spts.) LetX.*{S’ f1/2 <w< 1, andletY._-{_“wO’ f1/2<w< L.

Calculate Corr{X, Y.

e ) ) _
CIXY J= 160 x© ~3oxy = SDoigD = —1gD

Tl = 3:(-;_»7)<—;._~;_ ";77 TN S

T = 1eoeg sy = g0 s o

CovIv, N = BINYT-EWX(217 ] < 10w
SPVIXl = 6.5 x> =)
SPI¥T= o9 x3»? =160

Covy Tx57] = CoyTx Y1 s

STy e




	1.jpeg
	2.jpeg
	3.jpeg
	4.jpeg
	5.jpeg
	6.jpeg
	7.jpeg
	8.jpeg
	9.jpeg

