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QUICK TIPS 
(--THIS SECTION DOES NOT PRINT--) 

 
This PowerPoint template requires basic PowerPoint 
(version 2007 or newer) skills. Below is a list of 
commonly asked questions specific to this template.  
If you are using an older version of PowerPoint some 
template features may not work properly. 
 

Using the template 
 

Verifying the quality of your graphics 
Go to the VIEW menu and click on ZOOM to set your 
preferred magnification. This template is at 100% 
the size of the final poster. All text and graphics will 
be printed at 100% their size. To see what your 
poster will look like when printed, set the zoom to 
100% and evaluate the quality of all your graphics 
before you submit your poster for printing. 
 
Using the placeholders 
To add text to this template click inside a 
placeholder and type in or paste your text. To move 
a placeholder, click on it once (to select it), place 
your cursor on its frame and your cursor will change 
to this symbol:         Then, click once and drag it to 
its new location where you can resize it as needed. 
Additional placeholders can be found on the left 
side of this template. 
 
Modifying the layout 
This template has four 
different column layouts.  
Right-click your mouse 
on the background and  
click on “Layout” to see  
the layout options. 
The columns in the provided layouts are fixed and 
cannot be moved but advanced users can modify any 
layout by going to VIEW and then SLIDE MASTER. 
 
Importing text and graphics from external sources 
TEXT: Paste or type your text into a pre-existing 
placeholder or drag in a new placeholder from the 
left side of the template. Move it anywhere as 
needed. 
PHOTOS: Drag in a picture placeholder, size it first, 
click in it and insert a photo from the menu. 
TABLES: You can copy and paste a table from an 
external document onto this poster template. To 
adjust  the way the text fits within the cells of a 
table that has been pasted, right-click on the table, 
click FORMAT SHAPE  then click on TEXT BOX and 
change the INTERNAL MARGIN values to 0.25 
 
Modifying the color scheme 
To change the color scheme of this template go to 
the “Design” menu and click on “Colors”. You can 
choose from the provide color combinations or you 
can create your own. 
 
 
 
 

 
 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 
This PowerPoint 2007 template produces a 36”x48” 
professional  poster. It will save you valuable time 
placing titles, subtitles, text, and graphics.  
 
Use it to create your presentation. Then send it to 
PosterPresentations.com for premium quality, same 
day affordable printing. 
 
We provide a series of online tutorials that will 
guide you through the poster design process and 
answer your poster production questions.  
 
View our online tutorials at: 
 http://bit.ly/Poster_creation_help  
(copy and paste the link into your web browser). 
 
For assistance and to order your printed poster call 
PosterPresentations.com at 1.866.649.3004 
 
 

Object Placeholders 
 

Use the placeholders provided below to add new 
elements to your poster: Drag a placeholder onto 
the poster area, size it, and click it to edit. 
 
Section Header placeholder 
Move this preformatted section header placeholder 
to the poster area to add another section header. 
Use section headers to separate topics or concepts 
within your presentation.  
 
 
 
Text placeholder 
Move this preformatted text placeholder to the 
poster to add a new body of text. 
 
 
 
 
Picture placeholder 
Move this graphic placeholder onto your poster, size 
it first, and then click it to add a picture to the 
poster. 
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  Pretend the responses seen so far are the only 
possible regions. Find the optimal strategy for 
these regions by the above argument. 

Letchford et al.2 addressed this question in Stackelberg games: 
1.  Assumed best-response regions are large enough to hit with 

random sampling. 
2.  # queries polynomial in # deployments. 
 ! In security games this is exp(# targets). 
 

We can         -learn the optimal strategy using 
only                       best-response queries.  

This material is based upon work supported by the NSF under grants 
CCF-1116892, CCF-1101215, CCF-1215883, and IIS-1350598. 

1.  A. Kalai and S. Vempala. Simulated annealing for convex optimization. 
Mathematics of Operations Research, 31(2):253-266, 2006 

2.  J. Letchford, V. Conitzer, and K. Munagala. Learning and approximating the 
optimal strategy to commit to. In Proc. of SAGT, pages 250–262, 2009. 

A Stackelberg game between a defender and an attacker. 
•  Defender commits to a rand. deployment of resources. 
•  Attacker best-responds: 

! Attacks the target with highest expected payoff. 
Goal: Find the optimal rand. deployment to commit to.  
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Standard assumption: 
Attacker’s utilities are known. 
! Solve LPs to find the 

optimal deployment. 

What if it is not known? 
Use learning to find a near 

optimal deployment. 
! Good for routine security 

tasks: 

OpAmal	  

Our work 
•  Relaxes the 1st assumption. 
•  Uses # queries polynomial in # targets. 
 

Theorem: In our projection of the strategy space 
(exponential in #targets) to the coverage probability space 
(linear # targets), the best-response regions stay convex. 

How to ensure a well-centered 
initial point? 

 
        
        Layer the regions: 
•  Create margin between points 

from one layer to the next. 
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No seen regions: 
Pick at random 

1 region:  Optimize 
assuming that is the 
only region. 

Find a new region if 
the current regions 
are not enough. 

            If we know which target is induced by the 
          optimal strategy, 
•  Use an algorithm by Kalai & Vempala1  to solve the above LP 

with that target using membership queries. 
! Attacker’s best response is the membership oracle. 

•  Need well-centered initial point in that region. 
–  Regions are not large enough to hit by samples.  
–  What to do? 

  Intuitively, if at all possible to induce a new response, 
this strategy should induce it. 

Theorem: If the optimal strategy that only considers a 
subset of targets does not induce a new response, then 
this strategy is optimal over all responses. 
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In general: # deployments could be exponential. 
Eg.    resources with      targets, where each resource can 
defend either of targets    and      !       deployments 
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