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rath
Öntapadó jegyzet
completing the square

rath
Öntapadó jegyzet
recall:
Y has N(0,1) distribution
X has N(m, sigma) distribution
(variance is sigma^2)

rath
Kiemelés

rath
Öntapadó jegyzet
typo: this sigma should be a signa^2 (since it is under the square root sign)
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rath
Öntapadó jegyzet
i.e., is there a lower bound on this probability which is triple wiggly equivalent to this upper bound as n goes to infinity?

rath
Öntapadó jegyzet
the sum of independent normally distributed r.v.'s is normal. 
The mean of the sum is the sum of the means.
The variance of the sum is the sum of the variances.

rath
Kiemelés

rath
Öntapadó jegyzet
homework 1.3, actually

rath
Öntapadó jegyzet
triple wiggly equivalent
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rath
Öntapadó jegyzet
we assume that the moment generating function of X is finite on an open neighbourhood of the origin

rath
Öntapadó jegyzet
analytic: if the Taylor series of Z around any point lambda_0 in this interval converges in a neighbourhood of lambda_0

rath
Öntapadó jegyzet
by our assumptions about epsilon 
and the finiteness of Z on that interval

rath
Öntapadó jegyzet
by the dominated convergence thm we can interchange limits and expectations

rath
Öntapadó jegyzet
and this also implies that equation A above holds true

rath
Öntapadó jegyzet
we expressed the moment generating function as the limit of a convergent Taylor series

rath
Öntapadó jegyzet
the dominating random variable is the one that appears on the right-hand side of inequality U

rath
Öntapadó jegyzet
this equality holds since the sum on the r.h.s. is absolutely summable by  inequality V


N
T(= (T
WANT Q\Hil?\) i oTRICTLY convE X
N A X
T @ TR ,.Yiffﬁ,fg;l
A 7 ()

N \( \ ' T 2K
Ty 2 A-@W) R et)

2 (M) 0 m)
WHY Do we NAvE [T () >0 ¢

2'0)- | (%) ~(E(&)" - Ver (%)> 08
ANV FOR 440 T f_Vw(@)n

pepirea CX{’UNL NTIALLY TILTED R.V. ;/

Per: (MLACUP\L cwu\!mf
Ve N K awp NeR gved TAT 2 () 400
A RV, THAT GATISF(ES

gerive X7 1o we
= FOR ANY
o o 0] - [%f/ﬂ
F(RTeA) \‘C< ) >El AcR
W PARTI CUL AR " yrgen)
N E N B @M . <Ky
PP {87 ex)s o —=m |
\pace A7



rath
Öntapadó jegyzet
by chain rule

rath
Öntapadó jegyzet
the moment generating function of a random variable evaluated at lambda=0 is equal to 1

rath
Öntapadó jegyzet
so the logarithmic moment generating function is indeed locally convex at lambda=0

rath
Öntapadó jegyzet
our goal is to show that the second derivative of the logarithmic moment generating function evaluated at any lambda is positive by expressing it as the variance of a random variable

rath
Öntapadó jegyzet
Radon Nikodym derivative...

rath
Öntapadó jegyzet
the cumulative distribution function of X^(lambda)

rath
Öntapadó jegyzet
we say that the distribution of X^(lambda) is an exponentially tilted version of the distribution of X.
lambda is the tilt
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rath
Öntapadó jegyzet
by equation B from the bottom of previous page

rath
Öntapadó jegyzet
by equation A from page 16

rath
Öntapadó jegyzet
be equation A from page 16

rath
Öntapadó jegyzet
by equation C above
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rath
Öntapadó jegyzet
by equation C above

rath
Öntapadó jegyzet
because the Legendre transform of the Legendre transform of a convex continuous function (in our case: the log. mom. gen. fn. of X) is equal to the function that we started from

rath
Öntapadó jegyzet
since the derivatives of convex functions that are Legendre transforms of each other are inverse functions of each other, see equation B on page 12

rath
Öntapadó jegyzet
lambda^*(x) is the tilt which makes the expectation of the tilted variable X^(lambda) be equal to x

rath
Öntapadó jegyzet
by equation A from page 12

rath
Öntapadó jegyzet
by equation D from page 13 and equation E above

rath
Öntapadó jegyzet
by equations F and G above

rath
Kiemelés

rath
Öntapadó jegyzet
typo: this x should be an m


