
rath
Öntapadó jegyzet
thus the convex function I has its minimum at x=m and the value of the minimum is zero. Also note that since I is strictly convex, we have I(x)>0 for any x which is not equal to m

rath
Öntapadó jegyzet
so lambda*(x) is the maximizer in the maximization problem that expresses I as the Legendre transform of the log. mom. gen function of X

rath
Kiemelés

rath
Öntapadó jegyzet
typo: this x should be an m



rath
Öntapadó jegyzet
the tilted version of the sum of X and Y has the same distribution as the sum of the tilted versions of X and Y

rath
Öntapadó jegyzet
here the star denotes convolution

rath
Kiemelés

rath
Öntapadó jegyzet
in fact HW 1.1(b)

rath
Öntapadó jegyzet
by formula H on page 18

rath
Öntapadó jegyzet
by formula H on page 18



B

rath
Öntapadó jegyzet
logarithmic monent generating function of X_i

rath
Öntapadó jegyzet
I (the large deviation rate function of X_i) is the Legendre transform of the log. mom. gen. fn. of X_i

rath
Öntapadó jegyzet
Cramér's large deviation theorem

rath
Öntapadó jegyzet
U stands for upper bound
L stands for lower bound

rath
Öntapadó jegyzet
closed intercal

rath
Öntapadó jegyzet
open interval



rath
Öntapadó jegyzet
in this case the value of the maximum that we obtain in the def of Legendre transfrom of the log. mom. gen. function is infinity

rath
Öntapadó jegyzet
so the point here is that it matters whether we take an open interval or a closed interval

rath
Öntapadó jegyzet
we start with the proof of the upper bound

rath
Öntapadó jegyzet
proof of upper bound is complete

rath
Öntapadó jegyzet
now we prove the lower bound

rath
Kiemelés

rath
Öntapadó jegyzet
of course the bottom of the curve should touch the horizontal axis



A

rath
Öntapadó jegyzet
tilt of the sum of independent summands has the same distribution as the sum of independent tilted summands

rath
Öntapadó jegyzet
since the expectation of the tilted summands is x



rath
Öntapadó jegyzet
by taking the logarithm of both sides of  equation A on page 23

rath
Öntapadó jegyzet
equation B from page 21

rath
Öntapadó jegyzet
generally, large deviation lower bounds are often proved using measure change

rath
Öntapadó jegyzet
it follows from Cramér's large deviation theorem that

rath
Öntapadó jegyzet
as epsilon goes to zero, the upper and lower bounds converge to the same number

rath
Öntapadó jegyzet
the probability that S_n/n is close to x decays exponentially at rate I(x) as n goes to infinity 

rath
Öntapadó jegyzet
that is why we have the infimum in the statement of Cramér's theorem



rath
Öntapadó jegyzet
the next claim tries to make mathematical sense of this statement about the best strategy

rath
Öntapadó jegyzet
if we condition the sum of i.i.d. terms on this unlikely event, then the conditional distribution of a summand will asymptotically be the tilted distribution

rath
Öntapadó jegyzet
see equation D from page 18 for the 
definition of tilted weights of discrete random variables

rath
Öntapadó jegyzet
part (b) os HW 2.3

rath
Öntapadó jegyzet
this is a non-rigorous proof, so we do not distinguish between double wiggly equivalence and triple wiggly equivalence

rath
Öntapadó jegyzet
definition of conditional probability

rath
Öntapadó jegyzet
weak law of large numbers:
 both in the numerator and the denominator

rath
Öntapadó jegyzet
also using that k is fixed and n goes to infinity

rath
Öntapadó jegyzet
this should be understood in the following sense: S_n/n is near x

rath
Öntapadó jegyzet
note that the sum in the numerator starts from index 2

rath
Öntapadó jegyzet
again, this is a non-rigorous step, we cannot really apply HW2.3(b) here because S_n is not exactly equal to n*x


