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Input:Y € B
1. Foreveryx €Y, feed algorithm A the update (x, 1)
2. InitiateY = @
3. Repeat 49|X|/100 times:
a. Obtain an outcome x € X from A
b. Addxto?
c. Feedthe update (x,—1)to A
4. Inthereisan element Z € B such that ¥ C Z then return Z. Otherwise return L
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DP-Stability Amplification
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Algorithm B

Parameters: Let T be a parameter and denote k = \/T. Let A be an oblivious algorithm

1. Obtain the initial input xq
Initiate k independent instances Ay, ..., A} of the oblivious algorithm <A on the initial input xq
3. Fori=1,2,..,T:

a) Obtain an update u;

b) Feed the update u; to all of the copies of A

c) Sample s of the copies of A and query them to get intermediate outputs ¥; 1, ..., Yis

N

d) Outputz; = DP_Stable_Median(y;1, ..., ¥ ) using stability parameter £, ~ 1/100
4. Reset all copies of A. That is, re-initialize each copy on the current input with fresh randomness,
and goto Step 3

Analysis idea:

* We refer to each execution of Step 3 as a phase (consisting of T time steps)

*  Fix a specific phase

* Let R denote the collection of random strings used by the copies of A that are initiated before
the beginning of the phase

* Similarly to what we had in the streaming setting, the sequence of all inputs obtained
throughout the execution is DP-stable w.r.t. the collection of strings R

% Here we also make use of the amplification lemma we saw before...
* This implies correctness in the adaptive setting, similarly to the streaming setting

What runtime do we get?
The total time needed for a T time steps is

~ k- tinie + T - k- tupdate +T-s- tquery
=T- Linit + TS . tupdate T T tquery

And so the average time per step is
Linit

VT
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+ \/T ’ tupdate + tquery
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