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Recop
· X = (x+, .

.

.,
Xn) EX"

·

M :-Y is Go)-DP if :
For all Xux' (one Coordinate replaced) and output event S,

Pr[M(x)eS] e Pr[M(X)eS] +o

8=0 : pure
,
DP

&O :

"Approximate , DP .

·

sensitivity : Dg = max (g(x) - g(x))
Xvx

· Laplace Mech. : g(x)+ Lap (*)
·

Composition : -E .// E3E
, 82 k8

· postprocessing : 23E .

· Exp . Mech : finite range R , score U(,) Pr[M() =r]
&exp))



Queries

For public functions Pi :-[0, 17. Define :

F(x)= (xi)
e

. g.

4 = 4= z - A3
&

people order than 40 ·

F(x)=xi

for
any neighboring x-x : 17(x)-F(x) -Pixi) - Pixi)*

Public worked Q = EFs
, F2 , ...,Fk3 · Goal is to output df,FEQ :

Pr [max Ima-f(x)<]1-8
feQ

·
Answers &fi should be close to fix)

* je[k] , with high probability



re Output : Lap()
af = f(x) +Lop() , * FeQ .

Privacy
-

By composition : each of the it(k] is -DP.
=> overall algorith is E-DP.

tracy
Pr [max 1) - del=maxlog]f

,
Q

↑ super

error gruslinearly with K.



New idea
-

Release - (y, ...,Ym) -X Then answer :

af = fi (y) · eN(x ,y) =max(f(x) - Ey+
E-DP

&private alg.
-->y "processing

- (f(y))
FeQ

.



Existence of good synthetic database y let 4 = q = f

Fix x* ,
Q
, deco , 17 . Let m=1

. Then there exists
** ** St .

enj(x ,y d
.

skel : Independently drad :
Is

, .... Im ~UniFEs
,..., n3 , Yj = XI

:For fixed FeQ : Of(Y; )E) and # [7(4j)]=A = f(x) ·

= f(y)
i= 1

Pr (tm) - f(x)) >] < Ze-Ema (Hoeffding's

↓ inequality)
-2ma?Pr Ceng(x , y) <a]<[ PrEIFM)-fx1aJK2 El .

Y

=> fixed xeX" Eyexm :

er(X,y) as long asM=



SmallDB
J

Public parameters &
,
n
,
E
,
a ; K= IQ).

m= R =XIR=
for every yeR :

x(x
, y) = - er(x , y) = -max(f(y)

- f(x)).
feQ

(show that :) Du = max max lu(x ,yl-uw .....
YeR XNXI

4/2

SmallDB(X
,
Q

,
e) :

XM ,
m =To

5) sample and release YeR :

Pr = y)=
2) Release def(y) FFEQ .



· SmallDB is E-DD
. (by the guarantees of the Exp .

Mech .) O
⑨ Accuracy
-

let OPT = min eng (x ,y) . By the guarantees
of the Exp-

Mech ,

"

y =R

Pr[e(x ,Y) > OPT+ (logIRI +eog(1(b))] = 0 .
(s)

· OPT < a . (by existence of acieving OPT for m=Floc

· log/RI = M - log141 , mlou + 1
2d2

substitute in
(e)

e W
. p. 1-8 : err(x ,) < a +1log(4k)+

su
-

To achieve set a = 4/2 in the beginning
of the algorithm,

(m will change accordingly) . Then we say
that is satisfied as

8 (log(l+ log(s(e) (dable-
long asnlog log4 - check!)&-

Ex


