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QUICK  START ( cont . )

How to change the template color theme
You can easily change the color theme of your poster by going to the 

DESIGN menu, click on COLORS, and choose the color theme of your 

choice. You can also create your own color theme.

You can also manually change the color of your background by going to 

VIEW > SLIDE MASTER.  After you finish working on the master be sure to 

go to VIEW > NORMAL to continue working on your poster.

How to add Text
The template comes with a number of pre-

formatted placeholders for headers and text 

blocks. You can add more blocks by copying and 

pasting the existing ones or by adding a text box 

from the HOME menu. 

Text size
Adjust the size of your text based on how much content you have to 

present. The default template text offers a good starting point. Follow 

the conference requirements.

How to add Tables
To add a table from scratch go to the INSERT menu and 

click on TABLE. A drop-down box will help you select rows 

and columns. 

You can also copy and a paste a table from Word or another PowerPoint 

document. A pasted table may need to be re-formatted by RIGHT-CLICK > 

FORMAT SHAPE, TEXT BOX, Margins.

Graphs / Charts
You can simply copy and paste charts and graphs from Excel or Word. 

Some reformatting may be required depending on how the original 

document has been created.

How to change the column configuration
RIGHT-CLICK on the poster background and select LAYOUT to see the 

column options available for this template. The poster columns can also 

be customized on the Master. VIEW > MASTER.

How to remove the info bars
If you are working in PowerPoint for Windows and have finished your 

poster, save as PDF and the bars will not be included. You can also delete 

them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 

match the Page-Setup in PowerPoint before you create a PDF. You can 

also delete them from the Slide Master.

Save your work
Save your template as a PowerPoint document. For printing, save as 

PowerPoint or “Print-quality” PDF.

Print your poster
When you are ready to have your poster printed go online to 

PosterPresentations.com and click on the “Order Your Poster” button. 

Choose the poster type the best suits your needs and submit your order. 

If you submit a PowerPoint document you will be receiving a PDF proof 

for your approval prior to printing. If your order is placed and paid for 

before noon, Pacific, Monday through Friday, your order will ship out that 

same day. Next day, Second day, Third day, and Free Ground services are 

offered. Go to PosterPresentations.com for more information.
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Student discounts are available on our Facebook page.

Go to PosterPresentations.com and click on the FB icon. 
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DES IGN GU ID E

This PowerPoint 2007 template produces a 36”x48” 

presentation poster. You can use it to create your research 

poster and save valuable time placing titles, subtitles, text, 

and graphics. 

We provide a series of online tutorials that will guide you 

through the poster design process and answer your poster 

production questions. To view our template tutorials, go online 

to PosterPresentations.com and click on HELP DESK.

When you are ready to print your poster, go online to 

PosterPresentations.com

Need assistance? Call us at 1.510.649.3001

QUICK  START

Zoom in and out
As you work on your poster zoom in and out to the level 

that is more comfortable to you. 

Go to VIEW > ZOOM.

Title, Authors, and Affiliations
Start designing your poster by adding the title, the names of the authors, 

and the affiliated institutions. You can type or paste text into the 

provided boxes. The template will automatically adjust the size of your 

text to fit the title box. You can manually override this feature and 

change the size of your text. 

TIP: The font size of your title should be bigger than your name(s) and 

institution name(s).

Adding Logos / Seals
Most often, logos are added on each side of the title. You can insert a 

logo by dragging and dropping it from your desktop, copy and paste or by 

going to INSERT > PICTURES. Logos taken from web sites are likely to be 

low quality when printed. Zoom it at 100% to see what the logo will look 

like on the final poster and make any necessary adjustments.  

TIP : See if your school’s logo is available on our free poster templates 

page.

Photographs / Graphics
You can add images by dragging and dropping from your desktop, copy 

and paste, or by going to INSERT > PICTURES. Resize images 

proportionally by holding down the SHIFT key and dragging one of the 

corner handles. For a professional-looking poster, do not distort your 

images by enlarging them disproportionally.

Image Quality Check
Zoom in and look at your images at 100% magnification. If they look good 

they will print well. 
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• Input: updates to an underlying frequency vector 

𝑥 ∈ ℤ𝑛, which arrive sequentially one at a time 

(worst-case, fixed in advance). 

➢ Insert(𝑖, Δ): 𝑥𝑖 ← 𝑥𝑖 + Δ

➢ Reset 𝑖 : 𝑥𝑖← 0

• Output: At the end of the stream, 𝐴 outputs an 

approximation of a given function of the stream.

• Goal: A should use space sublinear in the length 

𝑇 of the update sequence and universe size 𝑛.

• Motivation: right to be forgotten, machine 

unlearning

Edith Cohen1, 3, Elena Gribelyuk2, 1, Jelani Nelson4, 1, Uri Stemmer3, 1

Adaptively Robust Resettable Streaming

Resettable Streaming Model Adversarially Robust Streaming Overview of our Approach

• Input: updates (Insert or Reset), which arrive 

sequentially and adversarially.

• Output: At each time 𝑡, A receives an update 𝑢𝑡, 
updates its internal state, and returns a current 

estimate 𝑟𝑡 , which is recorded by the adversary.

“Future updates may depend on previous estimates”

We consider the 𝑭𝒑 moment estimation problem for 

𝑝 ∈ 0,1 :
• Given a stream of 𝑇 updates to coordinates 𝑖 ∈ [𝑛], 

let 𝑥𝑖 denote the frequency of element 𝑖.

𝐹𝑝 = ෍

𝑖∈[𝑛]

𝑥𝑖
𝑝

• We let 𝐹(𝑡) denote the value of the relevant statistic 

on the prefix of the stream until time 𝑡. Let 𝜀 ∈
(0,1) be a fixed accuracy parameter.

• By reduction from set-disjointness, any algorithm 

which achieves 1 + 𝜀 relative error (w.p. Τ2 3)
requires Ω 𝑛 space.

• Goal: At each step 𝑡 ∈ 𝑇, output an estimate ෠𝐹(𝑡)

such that ෠𝐹 𝑡 − 𝐹 𝑡 ≤ 𝜀 ⋅ max
t′≤t

𝐹(𝑡′) (prefix-max

error guarantee)

Frequency Moments

Main Contribution

We proceed by robustifying the following classical 

algorithm for distinct elements (𝐹0) [GLH06]:

• Let 𝑝 ∈ (0,1) be a fixed sampling probability, let 

𝑆 = ∅. For each update in the stream: 

If Insert(𝑖): 
➢ 𝑆 ← 𝑆 ∖ 𝑖
➢ Sample 𝑏 ∼ Bernoulli(𝑝).
➢ If 𝑏 = 1, 𝑆 ← 𝑆 ∪ {𝑖}.

If Reset(𝑖): 
➢ Set 𝑆 ← 𝑆 ∖ {𝑖}. 

Return ෢𝑁𝑡 =
𝑆

𝑝

• A modification of the above algorithm (by 

adaptively adjusting the sampling rate) admits a 

streaming algorithm for resettable 𝐹0 satisfying the 

prefix-max guarantee.

Robustification for 𝑭𝟎 (High-Level Idea):

▪ We compose the standard fixed-rate sketch & 

estimator with the Binary Tree Mechanism: the 

input to the mechanism is a sequence of updates to 

the sample-size, and the output is a sequence of 

noisy estimates of the prefix-sum ( ሚ𝑆𝑡). The 

estimator returns ෪𝑁𝑡 =
ሚ𝑆𝑡

𝑝
(protect key membership 

in sample).

Robustification for 𝑭𝟏 (High-Level Idea):

▪ We examine the 𝐹1 (sum) algorithm of [CCD12] 

and carefully identify the sensitive privacy units 

for robustness.

▪ Decompose the estimator into a protected (low-

sensitivity) component and a deterministic

component, which can be known to the adversary; 

we then feed updates to the protected part of the 

estimator to the Binary Tree Mechanism. 

▪ Technical challenge: Unlike our robust 𝐹0
algorithm, each private unit contributes to many 

distinct updates to the private portion of the 

estimator.

Previous Approaches

• Sketch Switching [BJWY20]: ෨𝑂(𝑇) space

• Differential Privacy Robustification

[HKMMS20]: ෨𝑂( 𝑇) space

• All known algorithms rely on persistent 

randomness, which can be learned by the adaptive 

adversary.

Question: can we design adaptively robust 

sketches for resettable streaming that return a 

prefix-max estimate to fundamental statistics using 

poly(
1

𝜀
, log

1

𝛿
, log 𝑇) bits of space?

Theorem (Robust resettable cardinality, sum, and 

Bernstein; informal): For any 𝜀, 𝛿 ∈ (0,1) and a 

resettable adaptive stream with 𝑇𝐼𝑛𝑐 insertions, there 

exist sketches for cardinality, sum, and Bernstein 

statistics of size 𝑘 = poly
1

𝜀
, log

𝑇𝐼𝑛𝑐

𝛿
bits. With 

probability at least 1 − 𝛿, the sketch maintains an 

estimate ෢𝐹(𝑡) satisfying ෠𝐹 𝑡 − 𝐹 𝑡 ≤ 𝜀 ⋅ max
t′≤t

𝐹(𝑡′).

• As a corollary of our construction, our sketch for 

distinct elements estimation (𝐹0) is also event-level 

differentially private.
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