
Lecture Private releaseofCDFs and the BinaryTree Mechanism

using
notationfrom RameshwarTandon Sharma 2025

Weshall iontinue our studyof a particular metastatistic derivedfrom

land giving rise to interval queries theCDF As before consider a

dataset x XN E KIN and let

g Cpg t fkXE j
We are interestedin the statistic
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thatisthe CDF of
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Argue that Δ and ΔI are resp 2 and K 1 in_the

replace model

We first discuss two simple mechanisms for releasing E privately

DP CDFs via range queries

We construct thevector ME 1 Me Me c ofestimates

suchthat
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where Zj Let 11 One mechanism thenreturns Frank I Me

Lemme1 Eense is E DP why

One interest is in evaluating the utilityof an estimate F ofE via
the b error
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R1 We havethat E Ems 2 1
Proof Via the factthat the Z s RVs are iid weget
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DP CDFs via histogram queries

The previous mechanism obtained an b evoe thatwas CIE

Weshall now discuss another technique toobtain an E DP CDF usingthis



time the counts

Let Me 1 Mem Mc k bean DP estimate of obtained

by setting

Me i Ci Zi
where Zi Lap E

Wethen release F I Me Me 1 Mk where

Me i ExMaj
as an E DP estimate of E via post processing

Prop 2 We havethat E Fast EE

Proof Observethat
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In the nextsection weshall discuss a very
clevermechanism calledthe

binarythe
mechanism which results in an b enor thatis Esf

While the BT mechanism as stated is appliedto CDFrelease one can

extendit very straightforwardly for the
releaseof histograms intervalqueries

etc furthermore this versatile mechanism alsoseesapplications in

local DP settings in DP Follow the Regularized Leader DP FTRL and

many more

DP CDFs via the BT mechanism

Let K 2m for some m 1 We induce a BTII on the bins K thatare

treated as the leavesof II
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Glossary

Giba be Anarbitrary nodeof Tc at levelo.cl em

Note that level 1 has 21 nodes

The K 2m leaves'dhave associatedwith them intervals

I u that correspond tothe individual bins jeCK

Forany non leafnode v Icu LI clearly.I a CK

Associated tothe leafnodes u we have counts

u j x Bu
where Bu isthe interval I u

For
every leafnode u we associatethe cumulative interval

Flu UI w The lovering of Ifu alsowrittenas u

YYafn.de

is the smallest collectionof nodes in To the unionofwhose intervals

equal u Forexample in thetreebelow
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the covering Volo onthe left is the collection ofgreennodes onthe

right

We finally release EBE.j.ME x 1 ME ME 1 as

an estimate of E

claim EBT is E DP

Proof It suffices toshowthat the estimates Y n satisfy E DP This

holdssince changing a single sample can change atmost 2m nodecounts
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Prop 3 we have E EBT 4mg LEE

Proof Notethat
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We assume that N ispubliclyknown hence Van Er 0 since

we set En O Let so bethe oftimes anynon root rodeo

appearsin the summation in i Further let y v denotethe

numberofleaves in the subtree with v astheroot

Bythe structure ofClut wehave that if vis in levelo i m

2m if Jobbe bi10so

f O if bobba bi.it

Plugging this backin we see that
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