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rath
Öntapadó jegyzet
recall that we know that I(x) is a convex function, since it is the Legendre transform of the logarithmic moment generating function of X_i

rath
Öntapadó jegyzet
observe that S_{2n}-S_n has the same distribution as S_n
also observe that S_{2n}-S_n is independent of S_n

rath
Öntapadó jegyzet
by equation A above

rath
Öntapadó jegyzet
the inequality holds since the event inside the P( ) on the r.h.s. implies the event inside the P( ) on the l.h.s.

rath
Öntapadó jegyzet
since S_n and S_{2n}-S_n are independent

rath
Öntapadó jegyzet
using that S_{2n}-S_n has the same distribution as S_n
also using equation A above

rath
Öntapadó jegyzet
compare the beginning and the end:
taking the log, taking the opposite, dividing by 2n
we obtain the desired equation B

rath
Öntapadó jegyzet
intuitively: the left-hand side of B is the cost of the best strategy, while the right-hand side is the cost of another strategy



C

rath
Öntapadó jegyzet
we know this, since I(x) is the Legendre transform of \hat{I}(\lambda) and \hat{I}(\lambda) is convex, and we know that Legendre transform is an involution


rath
Öntapadó jegyzet
see equation A from previous page

rath
Öntapadó jegyzet
Z(lambda) is the mom.gen. function of X_i, thus the mom.gen.fn. of S_n is (Z(lambda))^n
(since S_n is the sum of n i.i.d. copies of X_i)

rath
Öntapadó jegyzet
law of the unconscious statistician

rath
Öntapadó jegyzet
by equation C

rath
Kiemelés

rath
Öntapadó jegyzet
HW1.3



rath
Öntapadó jegyzet
a geometric series with non-negative terms converges if and only if the quotient is less than one

rath
Kiemelés

rath
Kiemelés

rath
Öntapadó jegyzet
sorry, there are multiple mistakes in this calculation, but...

rath
Öntapadó jegyzet
...but the good news is that the end result is indeed plus infinity 
if x<1.

rath
Öntapadó jegyzet
try to come up with the correct proof yourselves...



rath
Öntapadó jegyzet
by definition, see page 18

rath
Öntapadó jegyzet
i.e., if Z(lambda)<+\infty



D

rath
Öntapadó jegyzet
Y1, Y_2, ... are the outcomes of a sequence of biased coin tosses

rath
Öntapadó jegyzet
X_1, X_2, ... is a sequence of i.i.d. GEO(p) random variables

rath
Öntapadó jegyzet
according to Cramér's theorem, where I(x) is defined in equation D above

rath
Öntapadó jegyzet
recall that the def of GEO(p) is: number of trials until the first success (where success prob at one trial is p and trials are independent)

rath
Öntapadó jegyzet
according to Cramér's theorem for the sum of i.i.d. BER(p) variables

rath
Öntapadó jegyzet
J(x) is the large deviation rate function of BER(p) distribution



rath
Öntapadó jegyzet
we checked this identity using Cramér's theorem (twice), but one can also check that the two formulas are the same

rath
Öntapadó jegyzet
this is a large deviation upper bound

rath
Öntapadó jegyzet
in order to prove the theorem, we need this lemma



rath
Öntapadó jegyzet
in order to prove the lemma, we need this sublemma

rath
Öntapadó jegyzet
note that the variance of a random variable does not change if we add a constant to it

rath
Öntapadó jegyzet
end of proof of sublemma

rath
Öntapadó jegyzet
recall the statement of the lemma.

rath
Öntapadó jegyzet
the logarithmic moment generating function of X

rath
Öntapadó jegyzet
since Z(0)=1

rath
Öntapadó jegyzet
by equation W from page 19

rath
Öntapadó jegyzet
and using the sublemma

rath
Öntapadó jegyzet
we do not assume anything about the expectation of Y



rath
Öntapadó jegyzet
since we assumed that X_1, ..., X_n are independent

rath
Öntapadó jegyzet
we will use
exponential Chebyshev's inequality
also known as "turbo Markov inequality"

rath
Öntapadó jegyzet
using Hoeffding

rath
Öntapadó jegyzet
because 10^4+1161 is greater than 11*1000, but less than 12*1000, so 11 trucks are not yet enough, but 12 trucks are enough

rath
Kiemelés

rath
Öntapadó jegyzet
typo: instead od "the expectation of", I wanted to write "the probability of"

rath
Öntapadó jegyzet
Markov's ineq

rath
Öntapadó jegyzet
we upper bounded the moment generating function of S_n by the moment generating function of a normal distribution with mean zero and variance sigma^2, see page 14


