
Lecture 15

Learning & Testing Distributions :

Monotonicity
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• if p E - far in 4 from any mon dec dist q , output FAIL



Uschi : Birge Decomposition
← different than decomposition in pset

t Flattening
OBLIVIOUS !
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Birge Decomposition
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Birger : If q is (E- close tolmonotone decreasing then Hq - qH , ok,
Birge Flattening
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no new samples

• Define g* : tie Ij , q*N= needed
* this is LP

• Use LP on wtj 's to verify that q is E. close to monotone
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Birger : tf q is E- close to monotone decreasing then Hq - qH , ok,
Birge Flattening

÷
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Luckily : this is a special case since we know q is monotone I
'



BsThm : tf q is f- closelymonotone decreasing then Hq - qpll , ok,
Birge Flattening
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⇒ tester fails whp .

show contrapositive : tesler passes whp ⇒ g e-close to monotone I Testmgalgrthm :
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Birydsthm : If q is f- closelymonotone decreasing then Hq - qH ,
a Ole) Birge Flattening

III. it = Lately
Proof of Birge's Thin
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error in partition : p

min gross upper band on error :

E ( max - min) . partition length

Type of Intervals :

• Size I intervals IIJI -- I no error on these ← if have any short intervals
,
there

are zig size 1 intervals

a Short intervals IIJKYE § if we have these then

Max prob ee
} why
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• Long intervals IIJIZYE a # size I intervals is z
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lastlmin) size I interval has probe E

Total error 's ¥2, IIJI (max prob in Ij - min prob in Ij)
why? it last size I interval has

prob 2 , then
all previous

size 1 intervals have prob >d
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of some she)



Birge flattening
III. it = Lately
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Slight change of perspective :

if we Knowe q is monotone
,

can we tear it?

Yes ! use sampling to estimate of CIM's

Birge's Thin ⇒ can learn monotone distributions

to wlin EEL ,
- error

in b- ({slogan) samples .



tsHngalgm :
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of q .
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For each Birge partition Ij :
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• Define g

't
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• verify that q is E. close to monotone
C

• Test that
.

L
,
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