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P { ✗ i = I } =P / ✗ i = - i 3=42 .
ThenP{¥_}≤expf±)v-tzÉit

Proof :
"TheMGFm→od

" (moment generating function?

• let × ≥o be a parameter_ later ("to be determined
")

.

• Multiply both sides of
the inequality Garn and exponential

:

p{¥É,✗i≥t } - P{exp(x-É,×i ) ≥exp(tarn ) }
Markov's it . EexpaÉf = e-

* in EÑ i

≤
in

Independence]
= éᵗᵗʰÉEÉ¥ae

terms • me same ( identical distr?

=éᵗÑ(Ee✗)N ⊕ where × - sym Bernoulli

•
Since ✗ takes values 1

and -1 with probabilities { each,

Eé×✗=£ei+±é
"

éʰÉ"Moment generating = cash (a) ÉÉ% ⇒

function
" (MAF ) Taylor

④ éᵗ"(e%J= expftxrn + ×÷)=expftn+É) .÷
•Minimize in µ ⇒ for t=µ :

M

⑦ éᵗ%. Q.EE , _
.

i



E± :-(a) In N flips of a fair coin
,

P / at least 24N heads }≤expt)

\ (b) in N flips of coins that come up heads with prob ≤%, ,

-

phat least Nz heads } ≤exp C- ' N) . (Drc)

APPLIC.AT/ON:MEANEST1MATl0N-

•

P÷;÷÷¥÷÷÷÷i÷:
• classical-i.ua#:thesampk-meanfr:--'-nE.XcJi--
• Eµ^= ,

i. e. unbiased . t.tl#squa-ederr :

E- (µ^-µY= Var = ⇐ É
,

varcxi) = ¥ .

⇒ the error is % on average

• Confidence interval ? Chebyshev :S inequality :

☒ [ let--µ1≥ᵗ% } ≤ ¥74, ,
Meh

.

• For Gaussian distribution
,
we get much better confidence :

if ✗ inNcr ,E) ⇒ in .N(µ , %-) .

Gaussian tail ⇒ PI vigil ≥ᵗ¥}≤|expfÑ
• Can we get the same
#

*→:prouesameremH=\ foot uniform distr .

for general distr .
?

SURPRISINGLY
,
YES :
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IWg7_estimatorÑ=Ñ(✗nXn)thatsatisftl
t.PE

.

IÑ -v1 ≥¥ } ≤ze-ctzifxismdwnhoud-sn.no#u.w.o.*+
• With only finite ana assumption

,

danssian power is surprising !

Ñ=
"

Median -of-Means
"

(Mon) :Piotr -
• Partition the sample into K blocks of equal size M

e✗É -

.
:-. :

-
-

___☐¥_
Bz Bz

• Take means of each block ; then take the men .

.

:(*) Ñjm Erg. Xj ; Ñ:=Med(Ña , . . . , ÑK)
(i.e. . at least E- of µ ;̂ are ≤it

and atleast¥ are ≥Ñ )

• Accuracy of each Ñj
? Mean µ ,

variance 04m ⇒ by Chebyshev,

D. { Ñi ≥µ+ᵗ¥ } ≤ É¥ñy = Em = ¥ = 4- if we set
K:=t%¢

• By def. of the mean,
P '{Ñzµ+ᵗ¥ } ≤ P { at least ¥ of Ñ;

's are ≥ ᵗ¥ }

=P /at least kz of ¥ - biased coins come up heads }

≤ expfck ) = exp (-4-44) . QED .

↑
Hoeffdeng 's ing (F-✗ (b) p .2)
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