
Lecture 14
-

More on testing distributions :

• Poissonization

• Dealing with large La - norm

(t by the way , . . . Testing Closeness )

t
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Last time
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Generalizations i Given another distribution q ,
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Recall :
"

plug - in
"

Estimate :

• take on samples from
P

# times × occurs in sample
• estimate plx) tix via ptlxl ---m
• if § tph)

- tht > E reject

else accept
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A difficulty in analyzing distribution testers :

typical algorithm :

poem :
take m samples { s
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Can we make the Xi's independent ? Poissonization ECx]=Varlx) -- y
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why equivalent ?
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Another difficulty : Hplla can be large

e.g . uniformity Var[ E ) = 0 (
"PILI t "HI )
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Transformation gfm,pm=
# samples

"expected
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by original alg
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bi ← # times i appears in S
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Transformation of p :
After transform p→p
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using same S
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: § ← Draw palm) samples from p over domain IM

f → f
'

bi ← # times i appears in S
' fifth]

Hp - qll , = § lplxl - qlxsl
ti add bitt elements to new domain

-

Ci , j ) where je ( bit]

=

§ b£j! , 1pH¥ New distribution p
'

: pick iep
ftp.p-pil pick je:[ bitt)

=

§ YE!!
"

Ip 'lxtq' CHI
bit '

output in;D

a 1Claim
. Ellyn's) Elm=

Hp
'
-

g 'll ,
-

V

i



L2 distance estimation between two distributions p og :

easier when both llplb.tl/qH: are small

Thet given samples
of pig ,

distributions on Cnl
,
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- bzmax { Hpllj , Kafka }
can distinguish p=g from Xp- qll , > E in Olbn samples

Corre if b -- min { llplla , Kpfk,}
can distinguish p=q from Xp- qll , > E in Olbn samples

Pfeidea :
I
.
estimate Hpk, a Hqkz to mutt factor of c ( can do this in

otrnlswpbs)
2 . if differ by > c mutt factor infer ptg r reject
3. else use Them * with b' '- c. b
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Testing closeness
GI if b'- min Ellplli , Hgh:3
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Why does it work ?
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