
o := energy of sensor   allocated to location   . 

iii.                            for each   .

Examples and Experiments 

Continuous Budget Allocation game Sensor Coverage Problem with continuous assignments

Fig1: For small attraction 
probabilities and number of 
edges, the obtained PoA
bound strictly improves the 
bound of 2 by [3] for the 
discrete setting.

o advertisers invest in    media channels to attract 
the maximum number of customers.

o Given:    autonomous sensors and    locations. 

o := probability that sensor   detects an event in location   . 

o Goal: Assign sensors to locations to maximize the probability of detecting 
an event:

o We can set-up a valid utility game     and implement                    
(Online Gradient Ascent is no-regret for each player).

Fig2:                     shows faster convergence than Frank-Wolfe variant by [1]. 
However, for K=3000 iterations the two algorithms perform equally. 

Bounding Inefficiency of Equilibria in Continuous Actions Games 
using Submodularity and Curvature

Motivation and Problem Set-Up
§ Games with continuous actions arise in several domains. Their (in)efficiency, 

however, is less understood than in games with finitely many actions.

Main Results
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§ A coarse correlated equilibrium (CCE) is a probability distribution    over the 
outcomes    that satisfies

§ Efficiency of the game is measured with the Price of Anarchy of any CCE:

§ has two important implications: 

• In multi-agent systems, bounds the inefficiency of no-regret dynamics 
followed by selfish agents.

• In distributed optimization, certifies approximation guarantees of distributed 
no-regret algorithms.

Es⇠�[⇡i(s)] � Es⇠�[⇡i(s
0
i, s�i)] ,
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§ We consider   -player continuous 
games    described by:

Def. is a valid utility game with continuous strategies if:
i.      is monotone DR-submodular

Def. Curvature of a monotone DR-submodular                        , w.r.t.                :

Extends [2,3] to continuous domains.

Theorem. Let . 
If    is a valid utility game where     has curvature              , then

Generalizes total curvature of set functions.         = 0 iff is affine.  

Designing Games for Distributed Optimization

§ is monotone DR-submodular
§ Disjoint constraints set

…
Idea: set-up a repeated game     with

- strategy sets: 
- payoffs                                  ,
for                   .    

Corollary.                      converges to a distribution    over     such that 

max
sN2SN

⇡N (sN , s�N )
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Assume a no-regret learning algorithm exists for each player. 
Let                     be the simultaneous implementation of such algorithms.

……
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media channels customers

N
<latexit sha1_base64="JFjf8lI0qnP6GO2VV5+bO06TJlg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhsrg1GQBC5kb5mDDXt7l909E3LhJ9hYaIytv8jOf+MCVyj4Jps8eWcmO/MGieDauO63U1hb39jcKm6Xdnb39g/Kh0dtHaeKYYvFIladgGoUXGLLcCOwkyikUSDwMRhfz+qPT6g0j+WDmSToR3QoecgZNda6r95W++WKW3PnIqvg5VCBXM1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7qlJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NLPuExSg5ItPgpTQUxMZneTAVfIjJhYoExxuythI6ooMzadkg3BWz55Fdr1mmf5rl5pXOVxFOEETuEcPLiABtxAE1rAYAjP8ApvjnBenHfnY9FacPKZY/gj5/MHW7SNJg==</latexit><latexit sha1_base64="JFjf8lI0qnP6GO2VV5+bO06TJlg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhsrg1GQBC5kb5mDDXt7l909E3LhJ9hYaIytv8jOf+MCVyj4Jps8eWcmO/MGieDauO63U1hb39jcKm6Xdnb39g/Kh0dtHaeKYYvFIladgGoUXGLLcCOwkyikUSDwMRhfz+qPT6g0j+WDmSToR3QoecgZNda6r95W++WKW3PnIqvg5VCBXM1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7qlJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NLPuExSg5ItPgpTQUxMZneTAVfIjJhYoExxuythI6ooMzadkg3BWz55Fdr1mmf5rl5pXOVxFOEETuEcPLiABtxAE1rAYAjP8ApvjnBenHfnY9FacPKZY/gj5/MHW7SNJg==</latexit><latexit sha1_base64="JFjf8lI0qnP6GO2VV5+bO06TJlg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhsrg1GQBC5kb5mDDXt7l909E3LhJ9hYaIytv8jOf+MCVyj4Jps8eWcmO/MGieDauO63U1hb39jcKm6Xdnb39g/Kh0dtHaeKYYvFIladgGoUXGLLcCOwkyikUSDwMRhfz+qPT6g0j+WDmSToR3QoecgZNda6r95W++WKW3PnIqvg5VCBXM1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7qlJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NLPuExSg5ItPgpTQUxMZneTAVfIjJhYoExxuythI6ooMzadkg3BWz55Fdr1mmf5rl5pXOVxFOEETuEcPLiABtxAE1rAYAjP8ApvjnBenHfnY9FacPKZY/gj5/MHW7SNJg==</latexit><latexit sha1_base64="JFjf8lI0qnP6GO2VV5+bO06TJlg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhsrg1GQBC5kb5mDDXt7l909E3LhJ9hYaIytv8jOf+MCVyj4Jps8eWcmO/MGieDauO63U1hb39jcKm6Xdnb39g/Kh0dtHaeKYYvFIladgGoUXGLLcCOwkyikUSDwMRhfz+qPT6g0j+WDmSToR3QoecgZNda6r95W++WKW3PnIqvg5VCBXM1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7qlJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NLPuExSg5ItPgpTQUxMZneTAVfIjJhYoExxuythI6ooMzadkg3BWz55Fdr1mmf5rl5pXOVxFOEETuEcPLiABtxAE1rAYAjP8ApvjnBenHfnY9FacPKZY/gj5/MHW7SNJg==</latexit> d

<latexit sha1_base64="c68kO7O8NE19HAQUcRBWAr5oKB8=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXs7c3Bhr29y+6eCSH8BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gFVwb1/12ChubW9s7xd3S3v7B4VH5+KStk0wxbLFEJKobUI2CS2wZbgR2U4U0DgR2gvHtvN55QqV5Ih/NJEU/pkPJI86osdZDNawOyhW35i5E1sHLoQK5moPyVz9MWBajNExQrXuemxp/SpXhTOCs1M80ppSN6RB7FiWNUfvTxaozcmGdkESJsk8asnB/T0xprPUkDmxnTM1Ir9bm5n+1Xmaia3/KZZoZlGz5UZQJYhIyv5uEXCEzYmKBMsXtroSNqKLM2HRKNgRv9eR1aNdrnuX7eqVxk8dRhDM4h0vw4AoacAdNaAGDITzDK7w5wnlx3p2PZWvByWdO4Y+czx99Io08</latexit><latexit sha1_base64="c68kO7O8NE19HAQUcRBWAr5oKB8=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXs7c3Bhr29y+6eCSH8BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gFVwb1/12ChubW9s7xd3S3v7B4VH5+KStk0wxbLFEJKobUI2CS2wZbgR2U4U0DgR2gvHtvN55QqV5Ih/NJEU/pkPJI86osdZDNawOyhW35i5E1sHLoQK5moPyVz9MWBajNExQrXuemxp/SpXhTOCs1M80ppSN6RB7FiWNUfvTxaozcmGdkESJsk8asnB/T0xprPUkDmxnTM1Ir9bm5n+1Xmaia3/KZZoZlGz5UZQJYhIyv5uEXCEzYmKBMsXtroSNqKLM2HRKNgRv9eR1aNdrnuX7eqVxk8dRhDM4h0vw4AoacAdNaAGDITzDK7w5wnlx3p2PZWvByWdO4Y+czx99Io08</latexit><latexit sha1_base64="c68kO7O8NE19HAQUcRBWAr5oKB8=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXs7c3Bhr29y+6eCSH8BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gFVwb1/12ChubW9s7xd3S3v7B4VH5+KStk0wxbLFEJKobUI2CS2wZbgR2U4U0DgR2gvHtvN55QqV5Ih/NJEU/pkPJI86osdZDNawOyhW35i5E1sHLoQK5moPyVz9MWBajNExQrXuemxp/SpXhTOCs1M80ppSN6RB7FiWNUfvTxaozcmGdkESJsk8asnB/T0xprPUkDmxnTM1Ir9bm5n+1Xmaia3/KZZoZlGz5UZQJYhIyv5uEXCEzYmKBMsXtroSNqKLM2HRKNgRv9eR1aNdrnuX7eqVxk8dRhDM4h0vw4AoacAdNaAGDITzDK7w5wnlx3p2PZWvByWdO4Y+czx99Io08</latexit><latexit sha1_base64="c68kO7O8NE19HAQUcRBWAr5oKB8=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXs7c3Bhr29y+6eCSH8BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gFVwb1/12ChubW9s7xd3S3v7B4VH5+KStk0wxbLFEJKobUI2CS2wZbgR2U4U0DgR2gvHtvN55QqV5Ih/NJEU/pkPJI86osdZDNawOyhW35i5E1sHLoQK5moPyVz9MWBajNExQrXuemxp/SpXhTOCs1M80ppSN6RB7FiWNUfvTxaozcmGdkESJsk8asnB/T0xprPUkDmxnTM1Ir9bm5n+1Xmaia3/KZZoZlGz5UZQJYhIyv5uEXCEzYmKBMsXtroSNqKLM2HRKNgRv9eR1aNdrnuX7eqVxk8dRhDM4h0vw4AoacAdNaAGDITzDK7w5wnlx3p2PZWvByWdO4Y+czx99Io08</latexit>

i
<latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit>

r
<latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit>

PoACCE  1 + ↵
<latexit sha1_base64="rgIyyJzP44CSnBlA6a/g+14mCN0=">AAACBHicbZDLSgMxFIYzXmu9jbrsJtgKglBmutFltQguK9gLdIYhk2ba0EwyJhmhDF248VXcuFDErQ/hzrcxbWehrT8EPv5zDifnDxNGlXacb2tldW19Y7OwVdze2d3btw8O20qkEpMWFkzIbogUYZSTlqaakW4iCYpDRjrhqDGtdx6IVFTwOz1OiB+jAacRxUgbK7BLlaa4DLJG43oCPUbuoQvPoIdYMkSVwC47VWcmuAxuDmWQqxnYX15f4DQmXGOGlOq5TqL9DElNMSOTopcqkiA8QgPSM8hRTJSfzY6YwBPj9GEkpHlcw5n7eyJDsVLjODSdMdJDtVibmv/VeqmOLvyM8iTVhOP5oihlUAs4TQT2qSRYs7EBhCU1f4V4iCTC2uRWNCG4iycvQ7tWdQ3f1sr1qzyOAiiBY3AKXHAO6uAGNEELYPAInsEreLOerBfr3fqYt65Y+cwR+CPr8wdhmpX9</latexit><latexit sha1_base64="rgIyyJzP44CSnBlA6a/g+14mCN0=">AAACBHicbZDLSgMxFIYzXmu9jbrsJtgKglBmutFltQguK9gLdIYhk2ba0EwyJhmhDF248VXcuFDErQ/hzrcxbWehrT8EPv5zDifnDxNGlXacb2tldW19Y7OwVdze2d3btw8O20qkEpMWFkzIbogUYZSTlqaakW4iCYpDRjrhqDGtdx6IVFTwOz1OiB+jAacRxUgbK7BLlaa4DLJG43oCPUbuoQvPoIdYMkSVwC47VWcmuAxuDmWQqxnYX15f4DQmXGOGlOq5TqL9DElNMSOTopcqkiA8QgPSM8hRTJSfzY6YwBPj9GEkpHlcw5n7eyJDsVLjODSdMdJDtVibmv/VeqmOLvyM8iTVhOP5oihlUAs4TQT2qSRYs7EBhCU1f4V4iCTC2uRWNCG4iycvQ7tWdQ3f1sr1qzyOAiiBY3AKXHAO6uAGNEELYPAInsEreLOerBfr3fqYt65Y+cwR+CPr8wdhmpX9</latexit><latexit sha1_base64="rgIyyJzP44CSnBlA6a/g+14mCN0=">AAACBHicbZDLSgMxFIYzXmu9jbrsJtgKglBmutFltQguK9gLdIYhk2ba0EwyJhmhDF248VXcuFDErQ/hzrcxbWehrT8EPv5zDifnDxNGlXacb2tldW19Y7OwVdze2d3btw8O20qkEpMWFkzIbogUYZSTlqaakW4iCYpDRjrhqDGtdx6IVFTwOz1OiB+jAacRxUgbK7BLlaa4DLJG43oCPUbuoQvPoIdYMkSVwC47VWcmuAxuDmWQqxnYX15f4DQmXGOGlOq5TqL9DElNMSOTopcqkiA8QgPSM8hRTJSfzY6YwBPj9GEkpHlcw5n7eyJDsVLjODSdMdJDtVibmv/VeqmOLvyM8iTVhOP5oihlUAs4TQT2qSRYs7EBhCU1f4V4iCTC2uRWNCG4iycvQ7tWdQ3f1sr1qzyOAiiBY3AKXHAO6uAGNEELYPAInsEreLOerBfr3fqYt65Y+cwR+CPr8wdhmpX9</latexit><latexit sha1_base64="rgIyyJzP44CSnBlA6a/g+14mCN0=">AAACBHicbZDLSgMxFIYzXmu9jbrsJtgKglBmutFltQguK9gLdIYhk2ba0EwyJhmhDF248VXcuFDErQ/hzrcxbWehrT8EPv5zDifnDxNGlXacb2tldW19Y7OwVdze2d3btw8O20qkEpMWFkzIbogUYZSTlqaakW4iCYpDRjrhqDGtdx6IVFTwOz1OiB+jAacRxUgbK7BLlaa4DLJG43oCPUbuoQvPoIdYMkSVwC47VWcmuAxuDmWQqxnYX15f4DQmXGOGlOq5TqL9DElNMSOTopcqkiA8QgPSM8hRTJSfzY6YwBPj9GEkpHlcw5n7eyJDsVLjODSdMdJDtVibmv/VeqmOLvyM8iTVhOP5oihlUAs4TQT2qSRYs7EBhCU1f4V4iCTC2uRWNCG4iycvQ7tWdQ3f1sr1qzyOAiiBY3AKXHAO6uAGNEELYPAInsEreLOerBfr3fqYt65Y+cwR+CPr8wdhmpX9</latexit>

�
<latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit><latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit><latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit><latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit>

�(s) �
PN

I=1 ⇡i(s)
<latexit sha1_base64="Gs5JO/Eu9Vzs16oWRP8xFGtl7x8=">AAACIXicbVDLSsNAFJ3UV62vqEs3g61QNyXpxi4UCm50IxXsA5oYJtNJO3QmiTMToYT8iht/xY0LRboTf8bpY1FbDwwczjmXuff4MaNSWda3kVtb39jcym8Xdnb39g/Mw6OWjBKBSRNHLBIdH0nCaEiaiipGOrEgiPuMtP3h9cRvPxMhaRQ+qFFMXI76IQ0oRkpLnlkrOX3EOSo7HKmBH6QyO4dOnzxBRybcS2+v7OzxDjox9ehipuSZRatiTQFXiT0nRTBHwzPHTi/CCSehwgxJ2bWtWLkpEopiRrKCk0gSIzxEfdLVNEScSDedXpjBM630YBAJ/UIFp+riRIq4lCPu6+RkR7nsTcT/vG6igpqb0jBOFAnx7KMgYVBFcFIX7FFBsGIjTRAWVO8K8QAJhJUutaBLsJdPXiWtasXW/L5arF/O68iDE3AKysAGF6AObkADNAEGL+ANfIBP49V4N76M8SyaM+Yzx+APjJ9fSf2i7w==</latexit><latexit sha1_base64="Gs5JO/Eu9Vzs16oWRP8xFGtl7x8=">AAACIXicbVDLSsNAFJ3UV62vqEs3g61QNyXpxi4UCm50IxXsA5oYJtNJO3QmiTMToYT8iht/xY0LRboTf8bpY1FbDwwczjmXuff4MaNSWda3kVtb39jcym8Xdnb39g/Mw6OWjBKBSRNHLBIdH0nCaEiaiipGOrEgiPuMtP3h9cRvPxMhaRQ+qFFMXI76IQ0oRkpLnlkrOX3EOSo7HKmBH6QyO4dOnzxBRybcS2+v7OzxDjox9ehipuSZRatiTQFXiT0nRTBHwzPHTi/CCSehwgxJ2bWtWLkpEopiRrKCk0gSIzxEfdLVNEScSDedXpjBM630YBAJ/UIFp+riRIq4lCPu6+RkR7nsTcT/vG6igpqb0jBOFAnx7KMgYVBFcFIX7FFBsGIjTRAWVO8K8QAJhJUutaBLsJdPXiWtasXW/L5arF/O68iDE3AKysAGF6AObkADNAEGL+ANfIBP49V4N76M8SyaM+Yzx+APjJ9fSf2i7w==</latexit><latexit sha1_base64="Gs5JO/Eu9Vzs16oWRP8xFGtl7x8=">AAACIXicbVDLSsNAFJ3UV62vqEs3g61QNyXpxi4UCm50IxXsA5oYJtNJO3QmiTMToYT8iht/xY0LRboTf8bpY1FbDwwczjmXuff4MaNSWda3kVtb39jcym8Xdnb39g/Mw6OWjBKBSRNHLBIdH0nCaEiaiipGOrEgiPuMtP3h9cRvPxMhaRQ+qFFMXI76IQ0oRkpLnlkrOX3EOSo7HKmBH6QyO4dOnzxBRybcS2+v7OzxDjox9ehipuSZRatiTQFXiT0nRTBHwzPHTi/CCSehwgxJ2bWtWLkpEopiRrKCk0gSIzxEfdLVNEScSDedXpjBM630YBAJ/UIFp+riRIq4lCPu6+RkR7nsTcT/vG6igpqb0jBOFAnx7KMgYVBFcFIX7FFBsGIjTRAWVO8K8QAJhJUutaBLsJdPXiWtasXW/L5arF/O68iDE3AKysAGF6AObkADNAEGL+ANfIBP49V4N76M8SyaM+Yzx+APjJ9fSf2i7w==</latexit><latexit sha1_base64="Gs5JO/Eu9Vzs16oWRP8xFGtl7x8=">AAACIXicbVDLSsNAFJ3UV62vqEs3g61QNyXpxi4UCm50IxXsA5oYJtNJO3QmiTMToYT8iht/xY0LRboTf8bpY1FbDwwczjmXuff4MaNSWda3kVtb39jcym8Xdnb39g/Mw6OWjBKBSRNHLBIdH0nCaEiaiipGOrEgiPuMtP3h9cRvPxMhaRQ+qFFMXI76IQ0oRkpLnlkrOX3EOSo7HKmBH6QyO4dOnzxBRybcS2+v7OzxDjox9ehipuSZRatiTQFXiT0nRTBHwzPHTi/CCSehwgxJ2bWtWLkpEopiRrKCk0gSIzxEfdLVNEScSDedXpjBM630YBAJ/UIFp+riRIq4lCPu6+RkR7nsTcT/vG6igpqb0jBOFAnx7KMgYVBFcFIX7FFBsGIjTRAWVO8K8QAJhJUutaBLsJdPXiWtasXW/L5arF/O68iDE3AKysAGF6AObkADNAEGL+ANfIBP49V4N76M8SyaM+Yzx+APjJ9fSf2i7w==</latexit>

ii.                                         for each   and   .⇡i(si, s�i) � �(s)� �(0, s�i)
<latexit sha1_base64="hfpp+dd0l9QNOYcOC7T4HzkcN0U=">AAACTnicbVG7TsMwFHXKq5RXgZHFokUCCVDCAgMDEgtjkehDaqrIcW9aq3YSbAepivKFLIiNz2BhACFw2gyl5Uq2js89R74+9mPOlLbtN6u0tLyyulZer2xsbm3vVHf3WipKJIUmjXgkOz5RwFkITc00h04sgQifQ9sf3eb99hNIxaLwQY9j6AkyCFnAKNGG8qpQd2PmsWNXED30g1RlHsOneOaYnrHsBLsDeDQbEYLMaE/w2TxpZ4vuulet2ef2pPAicApQQ0U1vOqr249oIiDUlBOluo4d615KpGaUQ1ZxEwUxoSMygK6BIRGgeukkjgwfGaaPg0iaFWo8YWcdKRFKjYVvlPmgar6Xk//1uokOrnopC+NEQ0inFwUJxzrCeba4zyRQzccGECqZmRXTIZGEavMDFROCM//kRdC6OHcMvr+o3VwXcZTRATpEx8hBl+gG3aEGaiKKntE7+kRf1ov1YX1bP1NpySo8++hPlcq/oQu0Bg==</latexit><latexit sha1_base64="hfpp+dd0l9QNOYcOC7T4HzkcN0U=">AAACTnicbVG7TsMwFHXKq5RXgZHFokUCCVDCAgMDEgtjkehDaqrIcW9aq3YSbAepivKFLIiNz2BhACFw2gyl5Uq2js89R74+9mPOlLbtN6u0tLyyulZer2xsbm3vVHf3WipKJIUmjXgkOz5RwFkITc00h04sgQifQ9sf3eb99hNIxaLwQY9j6AkyCFnAKNGG8qpQd2PmsWNXED30g1RlHsOneOaYnrHsBLsDeDQbEYLMaE/w2TxpZ4vuulet2ef2pPAicApQQ0U1vOqr249oIiDUlBOluo4d615KpGaUQ1ZxEwUxoSMygK6BIRGgeukkjgwfGaaPg0iaFWo8YWcdKRFKjYVvlPmgar6Xk//1uokOrnopC+NEQ0inFwUJxzrCeba4zyRQzccGECqZmRXTIZGEavMDFROCM//kRdC6OHcMvr+o3VwXcZTRATpEx8hBl+gG3aEGaiKKntE7+kRf1ov1YX1bP1NpySo8++hPlcq/oQu0Bg==</latexit><latexit sha1_base64="hfpp+dd0l9QNOYcOC7T4HzkcN0U=">AAACTnicbVG7TsMwFHXKq5RXgZHFokUCCVDCAgMDEgtjkehDaqrIcW9aq3YSbAepivKFLIiNz2BhACFw2gyl5Uq2js89R74+9mPOlLbtN6u0tLyyulZer2xsbm3vVHf3WipKJIUmjXgkOz5RwFkITc00h04sgQifQ9sf3eb99hNIxaLwQY9j6AkyCFnAKNGG8qpQd2PmsWNXED30g1RlHsOneOaYnrHsBLsDeDQbEYLMaE/w2TxpZ4vuulet2ef2pPAicApQQ0U1vOqr249oIiDUlBOluo4d615KpGaUQ1ZxEwUxoSMygK6BIRGgeukkjgwfGaaPg0iaFWo8YWcdKRFKjYVvlPmgar6Xk//1uokOrnopC+NEQ0inFwUJxzrCeba4zyRQzccGECqZmRXTIZGEavMDFROCM//kRdC6OHcMvr+o3VwXcZTRATpEx8hBl+gG3aEGaiKKntE7+kRf1ov1YX1bP1NpySo8++hPlcq/oQu0Bg==</latexit><latexit sha1_base64="hfpp+dd0l9QNOYcOC7T4HzkcN0U=">AAACTnicbVG7TsMwFHXKq5RXgZHFokUCCVDCAgMDEgtjkehDaqrIcW9aq3YSbAepivKFLIiNz2BhACFw2gyl5Uq2js89R74+9mPOlLbtN6u0tLyyulZer2xsbm3vVHf3WipKJIUmjXgkOz5RwFkITc00h04sgQifQ9sf3eb99hNIxaLwQY9j6AkyCFnAKNGG8qpQd2PmsWNXED30g1RlHsOneOaYnrHsBLsDeDQbEYLMaE/w2TxpZ4vuulet2ef2pPAicApQQ0U1vOqr249oIiDUlBOluo4d615KpGaUQ1ZxEwUxoSMygK6BIRGgeukkjgwfGaaPg0iaFWo8YWcdKRFKjYVvlPmgar6Xk//1uokOrnopC+NEQ0inFwUJxzrCeba4zyRQzccGECqZmRXTIZGEavMDFROCM//kRdC6OHcMvr+o3VwXcZTRATpEx8hBl+gG3aEGaiKKntE7+kRf1ov1YX1bP1NpySo8++hPlcq/oQu0Bg==</latexit>

0 2 Z ✓ X
<latexit sha1_base64="zSTNag1bUACK2GeBKrBBa1PGxtM=">AAACLXicbVDLSgMxFM34rPU16tJNsBVclZludOGioAuXFewD26Fk0jttaCYzJhmhDPNDbvwVEVxUxK2/YaatoK0HQk7OuZfce/yYM6UdZ2KtrK6tb2wWtorbO7t7+/bBYVNFiaTQoBGPZNsnCjgT0NBMc2jHEkjoc2j5o6vcbz2CVCwSd3ocgxeSgWABo0QbqWdfl7sh0UM/SJ0Md5nAP8/pTQlP7zNjqMRXoOFh2W5nWblnl5yKMwVeJu6clNAc9Z792u1HNAlBaMqJUh3XibWXEqkZ5ZAVu4mCmNARGUDHUEFCUF463TbDp0bp4yCS5giNp+rvjpSESo1D31TmQ6pFLxf/8zqJDi68lIk40SDo7KMg4VhHOI8O95kEqvnYEEIlM7NiOiSSUG0CLpoQ3MWVl0mzWnENv62WapfzOAroGJ2gM+Sic1RDN6iOGoiiJ/SCJujderberA/rc1a6Ys17jtAfWF/frkqpng==</latexit><latexit sha1_base64="zSTNag1bUACK2GeBKrBBa1PGxtM=">AAACLXicbVDLSgMxFM34rPU16tJNsBVclZludOGioAuXFewD26Fk0jttaCYzJhmhDPNDbvwVEVxUxK2/YaatoK0HQk7OuZfce/yYM6UdZ2KtrK6tb2wWtorbO7t7+/bBYVNFiaTQoBGPZNsnCjgT0NBMc2jHEkjoc2j5o6vcbz2CVCwSd3ocgxeSgWABo0QbqWdfl7sh0UM/SJ0Md5nAP8/pTQlP7zNjqMRXoOFh2W5nWblnl5yKMwVeJu6clNAc9Z792u1HNAlBaMqJUh3XibWXEqkZ5ZAVu4mCmNARGUDHUEFCUF463TbDp0bp4yCS5giNp+rvjpSESo1D31TmQ6pFLxf/8zqJDi68lIk40SDo7KMg4VhHOI8O95kEqvnYEEIlM7NiOiSSUG0CLpoQ3MWVl0mzWnENv62WapfzOAroGJ2gM+Sic1RDN6iOGoiiJ/SCJujderberA/rc1a6Ys17jtAfWF/frkqpng==</latexit><latexit sha1_base64="zSTNag1bUACK2GeBKrBBa1PGxtM=">AAACLXicbVDLSgMxFM34rPU16tJNsBVclZludOGioAuXFewD26Fk0jttaCYzJhmhDPNDbvwVEVxUxK2/YaatoK0HQk7OuZfce/yYM6UdZ2KtrK6tb2wWtorbO7t7+/bBYVNFiaTQoBGPZNsnCjgT0NBMc2jHEkjoc2j5o6vcbz2CVCwSd3ocgxeSgWABo0QbqWdfl7sh0UM/SJ0Md5nAP8/pTQlP7zNjqMRXoOFh2W5nWblnl5yKMwVeJu6clNAc9Z792u1HNAlBaMqJUh3XibWXEqkZ5ZAVu4mCmNARGUDHUEFCUF463TbDp0bp4yCS5giNp+rvjpSESo1D31TmQ6pFLxf/8zqJDi68lIk40SDo7KMg4VhHOI8O95kEqvnYEEIlM7NiOiSSUG0CLpoQ3MWVl0mzWnENv62WapfzOAroGJ2gM+Sic1RDN6iOGoiiJ/SCJujderberA/rc1a6Ys17jtAfWF/frkqpng==</latexit><latexit sha1_base64="zSTNag1bUACK2GeBKrBBa1PGxtM=">AAACLXicbVDLSgMxFM34rPU16tJNsBVclZludOGioAuXFewD26Fk0jttaCYzJhmhDPNDbvwVEVxUxK2/YaatoK0HQk7OuZfce/yYM6UdZ2KtrK6tb2wWtorbO7t7+/bBYVNFiaTQoBGPZNsnCjgT0NBMc2jHEkjoc2j5o6vcbz2CVCwSd3ocgxeSgWABo0QbqWdfl7sh0UM/SJ0Md5nAP8/pTQlP7zNjqMRXoOFh2W5nWblnl5yKMwVeJu6clNAc9Z792u1HNAlBaMqJUh3XibWXEqkZ5ZAVu4mCmNARGUDHUEFCUF463TbDp0bp4yCS5giNp+rvjpSESo1D31TmQ6pFLxf/8zqJDi68lIk40SDo7KMg4VhHOI8O95kEqvnYEEIlM7NiOiSSUG0CLpoQ3MWVl0mzWnENv62WapfzOAroGJ2gM+Sic1RDN6iOGoiiJ/SCJujderberA/rc1a6Ys17jtAfWF/frkqpng==</latexit>

↵(Z)
<latexit sha1_base64="Vwwy549aTVonNQ6sXE6onEx5oIE=">AAACCXicbVC7TsMwFHXKq5RXgJHFokUqS5V0gYGhEgtjkehDNFF14zqtVech20Gqoq4s/AoLAwix8gds/A1OmgFajmT56Jx7de89XsyZVJb1bZTW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E3wNJOQtpRzHFaT8WFAKP0543vc783gMVkkXhnZrF1A1gHDKfEVBaGpq45gCPJ1DHTgBq4vlp/hPg6f18fl7DQ7NqNawceJXYBamiAu2h+eWMIpIENFSEg5QD24qVm4JQjHA6rziJpDGQKYzpQNMQAirdNL9kjs+0MsJ+JPQLFc7V3x0pBFLOAk9XZmvKZS8T//MGifIv3ZSFcaJoSBaD/IRjFeEsFjxighLFZ5oAEUzviskEBBClw6voEOzlk1dJt9mwNb9tVltXRRxldIJOUR3Z6AK10A1qow4i6BE9o1f0ZjwZL8a78bEoLRlFzzH6A+PzB1LrmWw=</latexit><latexit sha1_base64="Vwwy549aTVonNQ6sXE6onEx5oIE=">AAACCXicbVC7TsMwFHXKq5RXgJHFokUqS5V0gYGhEgtjkehDNFF14zqtVech20Gqoq4s/AoLAwix8gds/A1OmgFajmT56Jx7de89XsyZVJb1bZTW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E3wNJOQtpRzHFaT8WFAKP0543vc783gMVkkXhnZrF1A1gHDKfEVBaGpq45gCPJ1DHTgBq4vlp/hPg6f18fl7DQ7NqNawceJXYBamiAu2h+eWMIpIENFSEg5QD24qVm4JQjHA6rziJpDGQKYzpQNMQAirdNL9kjs+0MsJ+JPQLFc7V3x0pBFLOAk9XZmvKZS8T//MGifIv3ZSFcaJoSBaD/IRjFeEsFjxighLFZ5oAEUzviskEBBClw6voEOzlk1dJt9mwNb9tVltXRRxldIJOUR3Z6AK10A1qow4i6BE9o1f0ZjwZL8a78bEoLRlFzzH6A+PzB1LrmWw=</latexit><latexit sha1_base64="Vwwy549aTVonNQ6sXE6onEx5oIE=">AAACCXicbVC7TsMwFHXKq5RXgJHFokUqS5V0gYGhEgtjkehDNFF14zqtVech20Gqoq4s/AoLAwix8gds/A1OmgFajmT56Jx7de89XsyZVJb1bZTW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E3wNJOQtpRzHFaT8WFAKP0543vc783gMVkkXhnZrF1A1gHDKfEVBaGpq45gCPJ1DHTgBq4vlp/hPg6f18fl7DQ7NqNawceJXYBamiAu2h+eWMIpIENFSEg5QD24qVm4JQjHA6rziJpDGQKYzpQNMQAirdNL9kjs+0MsJ+JPQLFc7V3x0pBFLOAk9XZmvKZS8T//MGifIv3ZSFcaJoSBaD/IRjFeEsFjxighLFZ5oAEUzviskEBBClw6voEOzlk1dJt9mwNb9tVltXRRxldIJOUR3Z6AK10A1qow4i6BE9o1f0ZjwZL8a78bEoLRlFzzH6A+PzB1LrmWw=</latexit><latexit sha1_base64="Vwwy549aTVonNQ6sXE6onEx5oIE=">AAACCXicbVC7TsMwFHXKq5RXgJHFokUqS5V0gYGhEgtjkehDNFF14zqtVech20Gqoq4s/AoLAwix8gds/A1OmgFajmT56Jx7de89XsyZVJb1bZTW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E3wNJOQtpRzHFaT8WFAKP0543vc783gMVkkXhnZrF1A1gHDKfEVBaGpq45gCPJ1DHTgBq4vlp/hPg6f18fl7DQ7NqNawceJXYBamiAu2h+eWMIpIENFSEg5QD24qVm4JQjHA6rziJpDGQKYzpQNMQAirdNL9kjs+0MsJ+JPQLFc7V3x0pBFLOAk9XZmvKZS8T//MGifIv3ZSFcaJoSBaD/IRjFeEsFjxighLFZ5oAEUzviskEBBClw6voEOzlk1dJt9mwNb9tVltXRRxldIJOUR3Z6AK10A1qow4i6BE9o1f0ZjwZL8a78bEoLRlFzzH6A+PzB1LrmWw=</latexit>

f
<latexit sha1_base64="zCVf9MuHZQ2d8kozWO8ERE13XJ8=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDNawOyhW35i5E1sHLoQK5moPyV38YszRCaZigWvc8NzF+RpXhTOCs1E81JpRN6Ah7FiWNUPvZYtUZubDOkISxsk8asnB/T2Q00noaBbYzomasV2tz879aLzXhtZ9xmaQGJVt+FKaCmJjM7yZDrpAZMbVAmeJ2V8LGVFFmbDolG4K3evI6tOs1z/J9vdK4yeMowhmcwyV4cAUNuIMmtIDBCJ7hFd4c4bw4787HsrXg5DOn8EfO5w+ALI0+</latexit><latexit sha1_base64="zCVf9MuHZQ2d8kozWO8ERE13XJ8=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDNawOyhW35i5E1sHLoQK5moPyV38YszRCaZigWvc8NzF+RpXhTOCs1E81JpRN6Ah7FiWNUPvZYtUZubDOkISxsk8asnB/T2Q00noaBbYzomasV2tz879aLzXhtZ9xmaQGJVt+FKaCmJjM7yZDrpAZMbVAmeJ2V8LGVFFmbDolG4K3evI6tOs1z/J9vdK4yeMowhmcwyV4cAUNuIMmtIDBCJ7hFd4c4bw4787HsrXg5DOn8EfO5w+ALI0+</latexit><latexit sha1_base64="zCVf9MuHZQ2d8kozWO8ERE13XJ8=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDNawOyhW35i5E1sHLoQK5moPyV38YszRCaZigWvc8NzF+RpXhTOCs1E81JpRN6Ah7FiWNUPvZYtUZubDOkISxsk8asnB/T2Q00noaBbYzomasV2tz879aLzXhtZ9xmaQGJVt+FKaCmJjM7yZDrpAZMbVAmeJ2V8LGVFFmbDolG4K3evI6tOs1z/J9vdK4yeMowhmcwyV4cAUNuIMmtIDBCJ7hFd4c4bw4787HsrXg5DOn8EfO5w+ALI0+</latexit><latexit sha1_base64="zCVf9MuHZQ2d8kozWO8ERE13XJ8=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDNawOyhW35i5E1sHLoQK5moPyV38YszRCaZigWvc8NzF+RpXhTOCs1E81JpRN6Ah7FiWNUPvZYtUZubDOkISxsk8asnB/T2Q00noaBbYzomasV2tz879aLzXhtZ9xmaQGJVt+FKaCmJjM7yZDrpAZMbVAmeJ2V8LGVFFmbDolG4K3evI6tOs1z/J9vdK4yeMowhmcwyV4cAUNuIMmtIDBCJ7hFd4c4bw4787HsrXg5DOn8EfO5w+ALI0+</latexit>

↵(S̃)  ↵
<latexit sha1_base64="GWL6ZOwF+/lSk8EOJulK7spHquY=">AAACHXicbVDLSsNAFJ3Ud3xVXboZrELdSFIEXbgQ3LisaGuhKeVmemOHTh7OTIQS8iNu/BU3LhRx4Ub8GydtFr4ODJw5517uvcdPBFfacT6tyszs3PzC4pK9vLK6tl7d2GyrOJUMWywWsez4oFDwCFuaa4GdRCKEvsBrf3RW+Nd3KBWPoys9TrAXwk3EA85AG6lfPdz1QCRDqHsh6KEfZJ7mYoDZ5MtAZJd5nu9TT+AtnVbu2na/WnMOnAnoX+KWpEZKNPvVd28QszTESDMBSnVdJ9G9DKTmTGBue6nCBNgIbrBraAQhql42uS6ne0YZ0CCW5kWaTtTvHRmESo1D31QWS6vfXiH+53VTHRz3Mh4lqcaITQcFqaA6pkVUdMAlMi3GhgCT3OxK2RAkMG0CLUJwf5/8l7QbB67hF43a6UkZxyLZJjukTlxyRE7JOWmSFmHknjySZ/JiPVhP1qv1Ni2tWGXPFvkB6+MLz3ahpw==</latexit><latexit sha1_base64="GWL6ZOwF+/lSk8EOJulK7spHquY=">AAACHXicbVDLSsNAFJ3Ud3xVXboZrELdSFIEXbgQ3LisaGuhKeVmemOHTh7OTIQS8iNu/BU3LhRx4Ub8GydtFr4ODJw5517uvcdPBFfacT6tyszs3PzC4pK9vLK6tl7d2GyrOJUMWywWsez4oFDwCFuaa4GdRCKEvsBrf3RW+Nd3KBWPoys9TrAXwk3EA85AG6lfPdz1QCRDqHsh6KEfZJ7mYoDZ5MtAZJd5nu9TT+AtnVbu2na/WnMOnAnoX+KWpEZKNPvVd28QszTESDMBSnVdJ9G9DKTmTGBue6nCBNgIbrBraAQhql42uS6ne0YZ0CCW5kWaTtTvHRmESo1D31QWS6vfXiH+53VTHRz3Mh4lqcaITQcFqaA6pkVUdMAlMi3GhgCT3OxK2RAkMG0CLUJwf5/8l7QbB67hF43a6UkZxyLZJjukTlxyRE7JOWmSFmHknjySZ/JiPVhP1qv1Ni2tWGXPFvkB6+MLz3ahpw==</latexit><latexit sha1_base64="GWL6ZOwF+/lSk8EOJulK7spHquY=">AAACHXicbVDLSsNAFJ3Ud3xVXboZrELdSFIEXbgQ3LisaGuhKeVmemOHTh7OTIQS8iNu/BU3LhRx4Ub8GydtFr4ODJw5517uvcdPBFfacT6tyszs3PzC4pK9vLK6tl7d2GyrOJUMWywWsez4oFDwCFuaa4GdRCKEvsBrf3RW+Nd3KBWPoys9TrAXwk3EA85AG6lfPdz1QCRDqHsh6KEfZJ7mYoDZ5MtAZJd5nu9TT+AtnVbu2na/WnMOnAnoX+KWpEZKNPvVd28QszTESDMBSnVdJ9G9DKTmTGBue6nCBNgIbrBraAQhql42uS6ne0YZ0CCW5kWaTtTvHRmESo1D31QWS6vfXiH+53VTHRz3Mh4lqcaITQcFqaA6pkVUdMAlMi3GhgCT3OxK2RAkMG0CLUJwf5/8l7QbB67hF43a6UkZxyLZJjukTlxyRE7JOWmSFmHknjySZ/JiPVhP1qv1Ni2tWGXPFvkB6+MLz3ahpw==</latexit><latexit sha1_base64="GWL6ZOwF+/lSk8EOJulK7spHquY=">AAACHXicbVDLSsNAFJ3Ud3xVXboZrELdSFIEXbgQ3LisaGuhKeVmemOHTh7OTIQS8iNu/BU3LhRx4Ub8GydtFr4ODJw5517uvcdPBFfacT6tyszs3PzC4pK9vLK6tl7d2GyrOJUMWywWsez4oFDwCFuaa4GdRCKEvsBrf3RW+Nd3KBWPoys9TrAXwk3EA85AG6lfPdz1QCRDqHsh6KEfZJ7mYoDZ5MtAZJd5nu9TT+AtnVbu2na/WnMOnAnoX+KWpEZKNPvVd28QszTESDMBSnVdJ9G9DKTmTGBue6nCBNgIbrBraAQhql42uS6ne0YZ0CCW5kWaTtTvHRmESo1D31QWS6vfXiH+53VTHRz3Mh4lqcaITQcFqaA6pkVUdMAlMi3GhgCT3OxK2RAkMG0CLUJwf5/8l7QbB67hF43a6UkZxyLZJjukTlxyRE7JOWmSFmHknjySZ/JiPVhP1qv1Ni2tWGXPFvkB6+MLz3ahpw==</latexit>

�
<latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit><latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit><latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit><latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit>

See extension to a class of non-submodular functions in [4].

�
<latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit><latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit><latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit><latexit sha1_base64="Aelz623C25a4EHDQNMwXDmyCT28=">AAAB73icbZA9TwJBEIbn8AvxC7W0uQgmVuSORgsLEhtLTOQjgQuZW/Zgw+7eubtnQi78CRsLjbH179j5b1zgCgXfZJMn78xkZ94w4Uwbz/t2ChubW9s7xd3S3v7B4VH5+KSt41QR2iIxj1U3RE05k7RlmOG0myiKIuS0E05u5/XOE1WaxfLBTBMaCBxJFjGCxlrdan+EQmB1UK54NW8hdx38HCqQqzkof/WHMUkFlYZw1Lrne4kJMlSGEU5npX6qaYJkgiPasyhRUB1ki31n7oV1hm4UK/ukcRfu74kMhdZTEdpOgWasV2tz879aLzXRdZAxmaSGSrL8KEq5a2J3frw7ZIoSw6cWkChmd3XJGBUSYyMq2RD81ZPXoV2v+Zbv65XGTR5HEc7gHC7BhytowB00oQUEODzDK7w5j86L8+58LFsLTj5zCn/kfP4APuePaQ==</latexit>
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�
<latexit sha1_base64="oins0n3aW007iwFGKqRF+YeeJdE="></latexit><latexit sha1_base64="oins0n3aW007iwFGKqRF+YeeJdE="></latexit><latexit sha1_base64="oins0n3aW007iwFGKqRF+YeeJdE="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="3MePe3N3imZkjVKiaeh5c+LkUGQ="></latexit><latexit sha1_base64="3MePe3N3imZkjVKiaeh5c+LkUGQ="></latexit><latexit sha1_base64="pxwoK8K8vCHCgOOWuU1nv5sOTQg="></latexit><latexit sha1_base64="oins0n3aW007iwFGKqRF+YeeJdE="></latexit><latexit sha1_base64="oins0n3aW007iwFGKqRF+YeeJdE="></latexit><latexit sha1_base64="oins0n3aW007iwFGKqRF+YeeJdE="></latexit><latexit sha1_base64="oins0n3aW007iwFGKqRF+YeeJdE="></latexit><latexit sha1_base64="oins0n3aW007iwFGKqRF+YeeJdE="></latexit><latexit sha1_base64="oins0n3aW007iwFGKqRF+YeeJdE="></latexit>
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<latexit sha1_base64="N9IGLmaVEZM1XZ9q/lQd0HQ/fqA="></latexit><latexit sha1_base64="N9IGLmaVEZM1XZ9q/lQd0HQ/fqA="></latexit><latexit sha1_base64="N9IGLmaVEZM1XZ9q/lQd0HQ/fqA="></latexit><latexit sha1_base64="N9IGLmaVEZM1XZ9q/lQd0HQ/fqA="></latexit>

D-noRegret
<latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit>

D-noRegret
<latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit>

D-noRegret
<latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit>

D-noRegret
<latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit><latexit sha1_base64="+MiWS6Mp6hbCcnfH0yUFUeaygVE=">AAACAnicbZA9SwNBEIb34leMX1ErsTlMBBvDXRotLAJaWEYxH5AcYW8zSZbs7R27c2I4go1/xcZCEVt/hZ3/xr0khSa+sPDwzgyz8/qR4Bod59vKLC2vrK5l13Mbm1vbO/ndvboOY8WgxkIRqqZPNQguoYYcBTQjBTTwBTT84WVab9yD0jyUdziKwAtoX/IeZxSN1ckfFNsID6hZcnUqw1voK8BxMWfUyReckjORvQjuDApkpmon/9XuhiwOQCITVOuW60ToJVQhZwLGuXasIaJsSPvQMihpANpLJieM7WPjdO1eqMyTaE/c3xMJDbQeBb7pDCgO9HwtNf+rtWLsnXsJl1GMINl0US8WNoZ2mofd5QoYipEByhQ3f7XZgCrK0KSWhuDOn7wI9XLJNXxTLlQuZnFkySE5IifEJWekQq5JldQII4/kmbySN+vJerHerY9pa8aazeyTP7I+fwDPfZWz</latexit>

Si = Xi
<latexit sha1_base64="D3FTwg/mNv8bZkALOgFMaX/tRgA=">AAACDHicbVDLSsNAFL2pr1pfVZduBlvBVUm60YVCwY3LivYBbSiT6aQdOpmEmYlQQj/Ajb/ixoUibv0Ad/6NkzSIth4YOPece5l7jxdxprRtf1mFldW19Y3iZmlre2d3r7x/0FZhLAltkZCHsuthRTkTtKWZ5rQbSYoDj9OON7lK/c49lYqF4k5PI+oGeCSYzwjWRhqUK9V+gPWYYJ7czgYMXaKfumvqasnAdNk1OwNaJk5OKpCjOSh/9ochiQMqNOFYqZ5jR9pNsNSMcDor9WNFI0wmeER7hgocUOUm2TEzdGKUIfJDaZ7QKFN/TyQ4UGoaeKYz3VQteqn4n9eLtX/uJkxEsaaCzD/yY450iNJk0JBJSjSfGoKJZGZXRMZYYqJNfmkIzuLJy6RdrzmG39QrjYs8jiIcwTGcggNn0IBraEILCDzAE7zAq/VoPVtv1vu8tWDlM4fwB9bHN99ymYU=</latexit><latexit sha1_base64="D3FTwg/mNv8bZkALOgFMaX/tRgA=">AAACDHicbVDLSsNAFL2pr1pfVZduBlvBVUm60YVCwY3LivYBbSiT6aQdOpmEmYlQQj/Ajb/ixoUibv0Ad/6NkzSIth4YOPece5l7jxdxprRtf1mFldW19Y3iZmlre2d3r7x/0FZhLAltkZCHsuthRTkTtKWZ5rQbSYoDj9OON7lK/c49lYqF4k5PI+oGeCSYzwjWRhqUK9V+gPWYYJ7czgYMXaKfumvqasnAdNk1OwNaJk5OKpCjOSh/9ochiQMqNOFYqZ5jR9pNsNSMcDor9WNFI0wmeER7hgocUOUm2TEzdGKUIfJDaZ7QKFN/TyQ4UGoaeKYz3VQteqn4n9eLtX/uJkxEsaaCzD/yY450iNJk0JBJSjSfGoKJZGZXRMZYYqJNfmkIzuLJy6RdrzmG39QrjYs8jiIcwTGcggNn0IBraEILCDzAE7zAq/VoPVtv1vu8tWDlM4fwB9bHN99ymYU=</latexit><latexit sha1_base64="D3FTwg/mNv8bZkALOgFMaX/tRgA=">AAACDHicbVDLSsNAFL2pr1pfVZduBlvBVUm60YVCwY3LivYBbSiT6aQdOpmEmYlQQj/Ajb/ixoUibv0Ad/6NkzSIth4YOPece5l7jxdxprRtf1mFldW19Y3iZmlre2d3r7x/0FZhLAltkZCHsuthRTkTtKWZ5rQbSYoDj9OON7lK/c49lYqF4k5PI+oGeCSYzwjWRhqUK9V+gPWYYJ7czgYMXaKfumvqasnAdNk1OwNaJk5OKpCjOSh/9ochiQMqNOFYqZ5jR9pNsNSMcDor9WNFI0wmeER7hgocUOUm2TEzdGKUIfJDaZ7QKFN/TyQ4UGoaeKYz3VQteqn4n9eLtX/uJkxEsaaCzD/yY450iNJk0JBJSjSfGoKJZGZXRMZYYqJNfmkIzuLJy6RdrzmG39QrjYs8jiIcwTGcggNn0IBraEILCDzAE7zAq/VoPVtv1vu8tWDlM4fwB9bHN99ymYU=</latexit><latexit sha1_base64="D3FTwg/mNv8bZkALOgFMaX/tRgA=">AAACDHicbVDLSsNAFL2pr1pfVZduBlvBVUm60YVCwY3LivYBbSiT6aQdOpmEmYlQQj/Ajb/ixoUibv0Ad/6NkzSIth4YOPece5l7jxdxprRtf1mFldW19Y3iZmlre2d3r7x/0FZhLAltkZCHsuthRTkTtKWZ5rQbSYoDj9OON7lK/c49lYqF4k5PI+oGeCSYzwjWRhqUK9V+gPWYYJ7czgYMXaKfumvqasnAdNk1OwNaJk5OKpCjOSh/9ochiQMqNOFYqZ5jR9pNsNSMcDor9WNFI0wmeER7hgocUOUm2TEzdGKUIfJDaZ7QKFN/TyQ4UGoaeKYz3VQteqn4n9eLtX/uJkxEsaaCzD/yY450iNJk0JBJSjSfGoKJZGZXRMZYYqJNfmkIzuLJy6RdrzmG39QrjYs8jiIcwTGcggNn0IBraEILCDzAE7zAq/VoPVtv1vu8tWDlM4fwB9bHN99ymYU=</latexit>

⇡i(s) = �(s)� �(0, s�i)
<latexit sha1_base64="5KD1a2ZxSDniCN4EtYK6/uvPDZY=">AAACO3icbVBLS8NAGNz4rPUV9ehlsRVasCXpRQ8KBS8eq9gHNCVstpt26W4SdjdCCflfXvwT3rx48aCIV+9u2oK2dWBhmJmP/b7xIkalsqwXY2V1bX1jM7eV397Z3ds3Dw5bMowFJk0cslB0PCQJowFpKqoY6USCIO4x0vZG15nffiBC0jC4V+OI9DgaBNSnGCktueZd0YmoS0sOR2ro+YlMy/AKOgPEOZoTK4uilZ7B34CbVGhaLuY1XLNgVa0J4DKxZ6QAZmi45rPTD3HMSaAwQ1J2bStSvQQJRTEjad6JJYkQHqEB6WoaIE5kL5ncnsJTrfShHwr9AgUn6t+JBHEpx9zTyWxZuehl4n9eN1b+RS+hQRQrEuDpR37MoAphViTsU0GwYmNNEBZU7wrxEAmEla47K8FePHmZtGpVW/PbWqF+OasjB47BCSgBG5yDOrgBDdAEGDyCV/AOPown4834NL6m0RVjNnME5mB8/wBOAKu5</latexit><latexit sha1_base64="5KD1a2ZxSDniCN4EtYK6/uvPDZY=">AAACO3icbVBLS8NAGNz4rPUV9ehlsRVasCXpRQ8KBS8eq9gHNCVstpt26W4SdjdCCflfXvwT3rx48aCIV+9u2oK2dWBhmJmP/b7xIkalsqwXY2V1bX1jM7eV397Z3ds3Dw5bMowFJk0cslB0PCQJowFpKqoY6USCIO4x0vZG15nffiBC0jC4V+OI9DgaBNSnGCktueZd0YmoS0sOR2ro+YlMy/AKOgPEOZoTK4uilZ7B34CbVGhaLuY1XLNgVa0J4DKxZ6QAZmi45rPTD3HMSaAwQ1J2bStSvQQJRTEjad6JJYkQHqEB6WoaIE5kL5ncnsJTrfShHwr9AgUn6t+JBHEpx9zTyWxZuehl4n9eN1b+RS+hQRQrEuDpR37MoAphViTsU0GwYmNNEBZU7wrxEAmEla47K8FePHmZtGpVW/PbWqF+OasjB47BCSgBG5yDOrgBDdAEGDyCV/AOPown4834NL6m0RVjNnME5mB8/wBOAKu5</latexit><latexit sha1_base64="5KD1a2ZxSDniCN4EtYK6/uvPDZY=">AAACO3icbVBLS8NAGNz4rPUV9ehlsRVasCXpRQ8KBS8eq9gHNCVstpt26W4SdjdCCflfXvwT3rx48aCIV+9u2oK2dWBhmJmP/b7xIkalsqwXY2V1bX1jM7eV397Z3ds3Dw5bMowFJk0cslB0PCQJowFpKqoY6USCIO4x0vZG15nffiBC0jC4V+OI9DgaBNSnGCktueZd0YmoS0sOR2ro+YlMy/AKOgPEOZoTK4uilZ7B34CbVGhaLuY1XLNgVa0J4DKxZ6QAZmi45rPTD3HMSaAwQ1J2bStSvQQJRTEjad6JJYkQHqEB6WoaIE5kL5ncnsJTrfShHwr9AgUn6t+JBHEpx9zTyWxZuehl4n9eN1b+RS+hQRQrEuDpR37MoAphViTsU0GwYmNNEBZU7wrxEAmEla47K8FePHmZtGpVW/PbWqF+OasjB47BCSgBG5yDOrgBDdAEGDyCV/AOPown4834NL6m0RVjNnME5mB8/wBOAKu5</latexit><latexit sha1_base64="5KD1a2ZxSDniCN4EtYK6/uvPDZY=">AAACO3icbVBLS8NAGNz4rPUV9ehlsRVasCXpRQ8KBS8eq9gHNCVstpt26W4SdjdCCflfXvwT3rx48aCIV+9u2oK2dWBhmJmP/b7xIkalsqwXY2V1bX1jM7eV397Z3ds3Dw5bMowFJk0cslB0PCQJowFpKqoY6USCIO4x0vZG15nffiBC0jC4V+OI9DgaBNSnGCktueZd0YmoS0sOR2ro+YlMy/AKOgPEOZoTK4uilZ7B34CbVGhaLuY1XLNgVa0J4DKxZ6QAZmi45rPTD3HMSaAwQ1J2bStSvQQJRTEjad6JJYkQHqEB6WoaIE5kL5ncnsJTrfShHwr9AgUn6t+JBHEpx9zTyWxZuehl4n9eN1b+RS+hQRQrEuDpR37MoAphViTsU0GwYmNNEBZU7wrxEAmEla47K8FePHmZtGpVW/PbWqF+OasjB47BCSgBG5yDOrgBDdAEGDyCV/AOPown4834NL6m0RVjNnME5mB8/wBOAKu5</latexit>

i = 1, . . . , N
<latexit sha1_base64="bBGtOn+6tHHXNAHB/ofEV92ynq8=">AAAB/HicbZBPS8MwGMbT+W/Of9UdvQQ3wcMY7S56UBh48SQT3BxsZaRpuoWlSUlSoZT5Vbx4UMSrH8Sb38Z060E3Hwj8eN735X3z+DGjSjvOt1VaW9/Y3CpvV3Z29/YP7MOjnhKJxKSLBROy7yNFGOWkq6lmpB9LgiKfkQd/ep3XHx6JVFTwe53GxIvQmNOQYqSNNbKrdXoF3caQBUKrxm29YjSya07TmQuugltADRTqjOyvYSBwEhGuMUNKDVwn1l6GpKaYkVllmCgSIzxFYzIwyFFElJfNj5/BU+MEMBTSPK7h3P09kaFIqTTyTWeE9EQt13Lzv9og0eGFl1EeJ5pwvFgUJgxqAfMkYEAlwZqlBhCW1NwK8QRJhLXJKw/BXf7yKvRaTdfwXavWviziKINjcALOgAvOQRvcgA7oAgxS8AxewZv1ZL1Y79bHorVkFTNV8EfW5w9Xp5Hw</latexit><latexit sha1_base64="bBGtOn+6tHHXNAHB/ofEV92ynq8=">AAAB/HicbZBPS8MwGMbT+W/Of9UdvQQ3wcMY7S56UBh48SQT3BxsZaRpuoWlSUlSoZT5Vbx4UMSrH8Sb38Z060E3Hwj8eN735X3z+DGjSjvOt1VaW9/Y3CpvV3Z29/YP7MOjnhKJxKSLBROy7yNFGOWkq6lmpB9LgiKfkQd/ep3XHx6JVFTwe53GxIvQmNOQYqSNNbKrdXoF3caQBUKrxm29YjSya07TmQuugltADRTqjOyvYSBwEhGuMUNKDVwn1l6GpKaYkVllmCgSIzxFYzIwyFFElJfNj5/BU+MEMBTSPK7h3P09kaFIqTTyTWeE9EQt13Lzv9og0eGFl1EeJ5pwvFgUJgxqAfMkYEAlwZqlBhCW1NwK8QRJhLXJKw/BXf7yKvRaTdfwXavWviziKINjcALOgAvOQRvcgA7oAgxS8AxewZv1ZL1Y79bHorVkFTNV8EfW5w9Xp5Hw</latexit><latexit sha1_base64="bBGtOn+6tHHXNAHB/ofEV92ynq8=">AAAB/HicbZBPS8MwGMbT+W/Of9UdvQQ3wcMY7S56UBh48SQT3BxsZaRpuoWlSUlSoZT5Vbx4UMSrH8Sb38Z060E3Hwj8eN735X3z+DGjSjvOt1VaW9/Y3CpvV3Z29/YP7MOjnhKJxKSLBROy7yNFGOWkq6lmpB9LgiKfkQd/ep3XHx6JVFTwe53GxIvQmNOQYqSNNbKrdXoF3caQBUKrxm29YjSya07TmQuugltADRTqjOyvYSBwEhGuMUNKDVwn1l6GpKaYkVllmCgSIzxFYzIwyFFElJfNj5/BU+MEMBTSPK7h3P09kaFIqTTyTWeE9EQt13Lzv9og0eGFl1EeJ5pwvFgUJgxqAfMkYEAlwZqlBhCW1NwK8QRJhLXJKw/BXf7yKvRaTdfwXavWviziKINjcALOgAvOQRvcgA7oAgxS8AxewZv1ZL1Y79bHorVkFTNV8EfW5w9Xp5Hw</latexit><latexit sha1_base64="bBGtOn+6tHHXNAHB/ofEV92ynq8=">AAAB/HicbZBPS8MwGMbT+W/Of9UdvQQ3wcMY7S56UBh48SQT3BxsZaRpuoWlSUlSoZT5Vbx4UMSrH8Sb38Z060E3Hwj8eN735X3z+DGjSjvOt1VaW9/Y3CpvV3Z29/YP7MOjnhKJxKSLBROy7yNFGOWkq6lmpB9LgiKfkQd/ep3XHx6JVFTwe53GxIvQmNOQYqSNNbKrdXoF3caQBUKrxm29YjSya07TmQuugltADRTqjOyvYSBwEhGuMUNKDVwn1l6GpKaYkVllmCgSIzxFYzIwyFFElJfNj5/BU+MEMBTSPK7h3P09kaFIqTTyTWeE9EQt13Lzv9og0eGFl1EeJ5pwvFgUJgxqAfMkYEAlwZqlBhCW1NwK8QRJhLXJKw/BXf7yKvRaTdfwXavWviziKINjcALOgAvOQRvcgA7oAgxS8AxewZv1ZL1Y79bHorVkFTNV8EfW5w9Xp5Hw</latexit>

Ĝ
<latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit><latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit><latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit><latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit>

Fact.      is a valid utility game with continuous strategies.  Ĝ
<latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit><latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit><latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit><latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit>

Was done in [5] for binary strategy sets. 

Ĝ
<latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit><latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit><latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit><latexit sha1_base64="5/JLsyT2U4DC36ZI6owv6Ez9Tog=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAsMDJUYYCwSvUhNVJ24bmvVcSLbQaqiLLwKCwMIsfIYbLwNTpsBWn7J0qf/nCOf8wcxZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDo46KEklom0Q8kr0AFOVM0LZmmtNeLCmEAafdYHqT17uPVCoWiQc9i6kfwliwESOgjTWwT2reBHTqhaAnBHh6m2W1itHArjp1Zy68Cm4BVVSoNbC/vGFEkpAKTTgo1XedWPspSM0Ip1nFSxSNgUxhTPsGBYRU+en8gAyfG2eIR5E0T2g8d39PpBAqNQsD05kvqpZruflfrZ/o0ZWfMhEnmgqy+GiUcKwjnKeBh0xSovnMABDJzK6YTEAC0SazPAR3+eRV6DTqruH7RrV5XcRRRqfoDF0gF12iJrpDLdRGBGXoGb2iN+vJerHerY9Fa8kqZo7RH1mfP4IDlP8=</latexit>

X
<latexit sha1_base64="8wD1tIsQjvUH0Lue/ncvo6wLwDY=">AAACA3icbVC7TsMwFL0pr1JeATZYLFokpirpAgNDJRbGItGH1EaV4zqtVceJbAepiiqx8CssDCDEyk+w8Tc4aQZoOZLlo3Pu1b33+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjjooSSWibRDySPR8rypmgbc00p71YUhz6nHb96U3mdx+oVCwS93oWUy/EY8ECRrA20tA+qQ1CrCd+kOY/wTztzee1isHQrjp1JwdaJW5BqlCgNbS/BqOIJCEVmnCsVN91Yu2lWGpGOJ1XBomiMSZTPKZ9QwUOqfLS/IY5OjfKCAWRNE9olKu/O1IcKjULfVOZLaqWvUz8z+snOrjyUibiRFNBFoOChCMdoSwQNGKSEs1nhmAimdkVkQmWmGgTWxaCu3zyKuk06q7hd41q87qIowyncAYX4MIlNOEWWtAGAo/wDK/wZj1ZL9a79bEoLVlFzzH8gfX5A/x/lmM=</latexit><latexit sha1_base64="8wD1tIsQjvUH0Lue/ncvo6wLwDY=">AAACA3icbVC7TsMwFL0pr1JeATZYLFokpirpAgNDJRbGItGH1EaV4zqtVceJbAepiiqx8CssDCDEyk+w8Tc4aQZoOZLlo3Pu1b33+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjjooSSWibRDySPR8rypmgbc00p71YUhz6nHb96U3mdx+oVCwS93oWUy/EY8ECRrA20tA+qQ1CrCd+kOY/wTztzee1isHQrjp1JwdaJW5BqlCgNbS/BqOIJCEVmnCsVN91Yu2lWGpGOJ1XBomiMSZTPKZ9QwUOqfLS/IY5OjfKCAWRNE9olKu/O1IcKjULfVOZLaqWvUz8z+snOrjyUibiRFNBFoOChCMdoSwQNGKSEs1nhmAimdkVkQmWmGgTWxaCu3zyKuk06q7hd41q87qIowyncAYX4MIlNOEWWtAGAo/wDK/wZj1ZL9a79bEoLVlFzzH8gfX5A/x/lmM=</latexit><latexit sha1_base64="8wD1tIsQjvUH0Lue/ncvo6wLwDY=">AAACA3icbVC7TsMwFL0pr1JeATZYLFokpirpAgNDJRbGItGH1EaV4zqtVceJbAepiiqx8CssDCDEyk+w8Tc4aQZoOZLlo3Pu1b33+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjjooSSWibRDySPR8rypmgbc00p71YUhz6nHb96U3mdx+oVCwS93oWUy/EY8ECRrA20tA+qQ1CrCd+kOY/wTztzee1isHQrjp1JwdaJW5BqlCgNbS/BqOIJCEVmnCsVN91Yu2lWGpGOJ1XBomiMSZTPKZ9QwUOqfLS/IY5OjfKCAWRNE9olKu/O1IcKjULfVOZLaqWvUz8z+snOrjyUibiRFNBFoOChCMdoSwQNGKSEs1nhmAimdkVkQmWmGgTWxaCu3zyKuk06q7hd41q87qIowyncAYX4MIlNOEWWtAGAo/wDK/wZj1ZL9a79bEoLVlFzzH8gfX5A/x/lmM=</latexit><latexit sha1_base64="8wD1tIsQjvUH0Lue/ncvo6wLwDY=">AAACA3icbVC7TsMwFL0pr1JeATZYLFokpirpAgNDJRbGItGH1EaV4zqtVceJbAepiiqx8CssDCDEyk+w8Tc4aQZoOZLlo3Pu1b33+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjjooSSWibRDySPR8rypmgbc00p71YUhz6nHb96U3mdx+oVCwS93oWUy/EY8ECRrA20tA+qQ1CrCd+kOY/wTztzee1isHQrjp1JwdaJW5BqlCgNbS/BqOIJCEVmnCsVN91Yu2lWGpGOJ1XBomiMSZTPKZ9QwUOqfLS/IY5OjfKCAWRNE9olKu/O1IcKjULfVOZLaqWvUz8z+snOrjyUibiRFNBFoOChCMdoSwQNGKSEs1nhmAimdkVkQmWmGgTWxaCu3zyKuk06q7hd41q87qIowyncAYX4MIlNOEWWtAGAo/wDK/wZj1ZL9a79bEoLVlFzzH8gfX5A/x/lmM=</latexit>

Can improve the available (1 − #$%) approximation by [1]. 

Emails: {sessap, maryamk, krausea}@ethz.ch

Def. A function                        is DR-submodular [1] if,                 ,    :      ,
s.t. and                    ,

f : X ✓ Rn ! R
<latexit sha1_base64="VHBHJL1BAhpRbBt8Wcoe3FuKgQw=">AAACMnicbVBNS8NAEN34bf2qevSyWAVPknhRxIPgRW9VbC00tWy2k3Zxs4m7E6WE/CYv/hLBgx4U8eqPcFNz8OvBso/3ZpiZFyRSGHTdJ2dsfGJyanpmtjI3v7C4VF1eaZo41RwaPJaxbgXMgBQKGihQQivRwKJAwkVwdVT4FzegjYjVOQ4T6ESsr0QoOEMrdasnG+E+9SOGgyDMRj9nMmvlOfVNGhhAuC7tIDvLLxWlvhb9ATKt49tvzkalW6252+4I9C/xSlIjJerd6oPfi3kagUIumTFtz02wkzGNgkvIK35qIGH8ivWhbaliEZhONjo5p5tW6dEw1vYppCP1e0fGImOGUWArix3Nb68Q//PaKYZ7nUyoJEVQ/GtQmEqKMS3yoz2hgaMcWsK4FnZXygdMM4425SIE7/fJf0lzZ9uz/HSndnhQxjFD1sg62SIe2SWH5JjUSYNwckceyQt5de6dZ+fNef8qHXPKnlXyA87HJ339qtw=</latexit><latexit sha1_base64="VHBHJL1BAhpRbBt8Wcoe3FuKgQw=">AAACMnicbVBNS8NAEN34bf2qevSyWAVPknhRxIPgRW9VbC00tWy2k3Zxs4m7E6WE/CYv/hLBgx4U8eqPcFNz8OvBso/3ZpiZFyRSGHTdJ2dsfGJyanpmtjI3v7C4VF1eaZo41RwaPJaxbgXMgBQKGihQQivRwKJAwkVwdVT4FzegjYjVOQ4T6ESsr0QoOEMrdasnG+E+9SOGgyDMRj9nMmvlOfVNGhhAuC7tIDvLLxWlvhb9ATKt49tvzkalW6252+4I9C/xSlIjJerd6oPfi3kagUIumTFtz02wkzGNgkvIK35qIGH8ivWhbaliEZhONjo5p5tW6dEw1vYppCP1e0fGImOGUWArix3Nb68Q//PaKYZ7nUyoJEVQ/GtQmEqKMS3yoz2hgaMcWsK4FnZXygdMM4425SIE7/fJf0lzZ9uz/HSndnhQxjFD1sg62SIe2SWH5JjUSYNwckceyQt5de6dZ+fNef8qHXPKnlXyA87HJ339qtw=</latexit><latexit sha1_base64="VHBHJL1BAhpRbBt8Wcoe3FuKgQw=">AAACMnicbVBNS8NAEN34bf2qevSyWAVPknhRxIPgRW9VbC00tWy2k3Zxs4m7E6WE/CYv/hLBgx4U8eqPcFNz8OvBso/3ZpiZFyRSGHTdJ2dsfGJyanpmtjI3v7C4VF1eaZo41RwaPJaxbgXMgBQKGihQQivRwKJAwkVwdVT4FzegjYjVOQ4T6ESsr0QoOEMrdasnG+E+9SOGgyDMRj9nMmvlOfVNGhhAuC7tIDvLLxWlvhb9ATKt49tvzkalW6252+4I9C/xSlIjJerd6oPfi3kagUIumTFtz02wkzGNgkvIK35qIGH8ivWhbaliEZhONjo5p5tW6dEw1vYppCP1e0fGImOGUWArix3Nb68Q//PaKYZ7nUyoJEVQ/GtQmEqKMS3yoz2hgaMcWsK4FnZXygdMM4425SIE7/fJf0lzZ9uz/HSndnhQxjFD1sg62SIe2SWH5JjUSYNwckceyQt5de6dZ+fNef8qHXPKnlXyA87HJ339qtw=</latexit><latexit sha1_base64="VHBHJL1BAhpRbBt8Wcoe3FuKgQw=">AAACMnicbVBNS8NAEN34bf2qevSyWAVPknhRxIPgRW9VbC00tWy2k3Zxs4m7E6WE/CYv/hLBgx4U8eqPcFNz8OvBso/3ZpiZFyRSGHTdJ2dsfGJyanpmtjI3v7C4VF1eaZo41RwaPJaxbgXMgBQKGihQQivRwKJAwkVwdVT4FzegjYjVOQ4T6ESsr0QoOEMrdasnG+E+9SOGgyDMRj9nMmvlOfVNGhhAuC7tIDvLLxWlvhb9ATKt49tvzkalW6252+4I9C/xSlIjJerd6oPfi3kagUIumTFtz02wkzGNgkvIK35qIGH8ivWhbaliEZhONjo5p5tW6dEw1vYppCP1e0fGImOGUWArix3Nb68Q//PaKYZ7nUyoJEVQ/GtQmEqKMS3yoz2hgaMcWsK4FnZXygdMM4425SIE7/fJf0lzZ9uz/HSndnhQxjFD1sg62SIe2SWH5JjUSYNwckceyQt5de6dZ+fNef8qHXPKnlXyA87HJ339qtw=</latexit>

f(x+ kei)� f(x) � f(y + kei)� f(y)
<latexit sha1_base64="0pXxguO+n2+V7LNJu3jX9skFSv8=">AAACVnicbVFNSwMxEM2uX7V+rXr0MtgKFlF2vejBg+DFYwVrC20p2XS2hmY/TLLisuyf1Iv+FC9itlas1geBlzfzmMmLnwiutOu+WfbC4tLySmW1ura+sbnlbO/cqTiVDFssFrHs+FSh4BG2NNcCO4lEGvoC2/74qqy3H1EqHke3OkuwH9JRxAPOqDbSwAnrwWEvpPreD/KnAo5gDN9XLAYcGnAMsx0NgN4IH8DgR87mjb99WdGoVw0GTs09cSeAeeJNSY1M0Rw4z71hzNIQI80EVarruYnu51RqzgQW1V6qMKFsTEfYNTSiIap+PomlgAOjDCGIpTmRhok668hpqFQW+qaz3FP9rZXif7VuqoPzfs6jJNUYsa9BQSpAx1BmDEMukWmRGUKZ5GZXYPdUUqbNT5QheH+fPE/uTk88w29Oa5cX0zgqZI/sk0PikTNySa5Jk7QIIy/k3bKtBevV+rCX7JWvVtuaenbJL9jOJzt3r1U=</latexit><latexit sha1_base64="0pXxguO+n2+V7LNJu3jX9skFSv8=">AAACVnicbVFNSwMxEM2uX7V+rXr0MtgKFlF2vejBg+DFYwVrC20p2XS2hmY/TLLisuyf1Iv+FC9itlas1geBlzfzmMmLnwiutOu+WfbC4tLySmW1ura+sbnlbO/cqTiVDFssFrHs+FSh4BG2NNcCO4lEGvoC2/74qqy3H1EqHke3OkuwH9JRxAPOqDbSwAnrwWEvpPreD/KnAo5gDN9XLAYcGnAMsx0NgN4IH8DgR87mjb99WdGoVw0GTs09cSeAeeJNSY1M0Rw4z71hzNIQI80EVarruYnu51RqzgQW1V6qMKFsTEfYNTSiIap+PomlgAOjDCGIpTmRhok668hpqFQW+qaz3FP9rZXif7VuqoPzfs6jJNUYsa9BQSpAx1BmDEMukWmRGUKZ5GZXYPdUUqbNT5QheH+fPE/uTk88w29Oa5cX0zgqZI/sk0PikTNySa5Jk7QIIy/k3bKtBevV+rCX7JWvVtuaenbJL9jOJzt3r1U=</latexit><latexit sha1_base64="0pXxguO+n2+V7LNJu3jX9skFSv8=">AAACVnicbVFNSwMxEM2uX7V+rXr0MtgKFlF2vejBg+DFYwVrC20p2XS2hmY/TLLisuyf1Iv+FC9itlas1geBlzfzmMmLnwiutOu+WfbC4tLySmW1ura+sbnlbO/cqTiVDFssFrHs+FSh4BG2NNcCO4lEGvoC2/74qqy3H1EqHke3OkuwH9JRxAPOqDbSwAnrwWEvpPreD/KnAo5gDN9XLAYcGnAMsx0NgN4IH8DgR87mjb99WdGoVw0GTs09cSeAeeJNSY1M0Rw4z71hzNIQI80EVarruYnu51RqzgQW1V6qMKFsTEfYNTSiIap+PomlgAOjDCGIpTmRhok668hpqFQW+qaz3FP9rZXif7VuqoPzfs6jJNUYsa9BQSpAx1BmDEMukWmRGUKZ5GZXYPdUUqbNT5QheH+fPE/uTk88w29Oa5cX0zgqZI/sk0PikTNySa5Jk7QIIy/k3bKtBevV+rCX7JWvVtuaenbJL9jOJzt3r1U=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="s1zfYg4KmRcX8rgVov3uJeryuFk=">AAACS3icbVFNSwMxEM1ura21avXqZbAVWkTZ9aJHwYvHCtYKbSnZdLaGZj9MsuKy7J/Ui/4UL2K2VrTWB4GXN/OYyYsXC66047xZdmmtvF6pbtQ261vbO43d+q2KEsmwxyIRyTuPKhQ8xJ7mWuBdLJEGnsC+N7ss6v1HlIpH4Y1OYxwFdBpynzOqjTRuBC2/PQyovvf87CmHI5jB9xXzMYcOHMPvjg7AcIoPYPAjp6vGZV+ad1o1g3Gj6Zw4c8AqcRekSRbojhvPw0nEkgBDzQRVauA6sR5lVGrOBOa1YaIwpmxGpzgwNKQBqlE2jyWHQ6NMwI+kOaGGufrbkdFAqTTwTGexp/pbK8T/aoNE++ejjIdxojFkX4P8RICOoMgYJlwi0yI1hDLJza7A7qmkTJufKEJw/z55ldyenriGXzukSvbJAWkTl5yRC3JFuqRHGHkh75ZtlaxX68Muf8VlW4vc9sgS7Monssmumw==</latexit><latexit sha1_base64="s1zfYg4KmRcX8rgVov3uJeryuFk=">AAACS3icbVFNSwMxEM1ura21avXqZbAVWkTZ9aJHwYvHCtYKbSnZdLaGZj9MsuKy7J/Ui/4UL2K2VrTWB4GXN/OYyYsXC66047xZdmmtvF6pbtQ261vbO43d+q2KEsmwxyIRyTuPKhQ8xJ7mWuBdLJEGnsC+N7ss6v1HlIpH4Y1OYxwFdBpynzOqjTRuBC2/PQyovvf87CmHI5jB9xXzMYcOHMPvjg7AcIoPYPAjp6vGZV+ad1o1g3Gj6Zw4c8AqcRekSRbojhvPw0nEkgBDzQRVauA6sR5lVGrOBOa1YaIwpmxGpzgwNKQBqlE2jyWHQ6NMwI+kOaGGufrbkdFAqTTwTGexp/pbK8T/aoNE++ejjIdxojFkX4P8RICOoMgYJlwi0yI1hDLJza7A7qmkTJufKEJw/z55ldyenriGXzukSvbJAWkTl5yRC3JFuqRHGHkh75ZtlaxX68Muf8VlW4vc9sgS7Monssmumw==</latexit><latexit sha1_base64="ooexJcL6ycq/fR3GYubnuFyCoqI=">AAACVnicbVFNSwMxEM2u3/Vr1aOXwVawiLLrRQ8eBC8eK9gqtKVk09kamv0wyYrLsn9SL/pTvIjZtmJtfRB4eTOPmbz4ieBKu+6HZS8sLi2vrK5V1jc2t7adnd2WilPJsMliEcsHnyoUPMKm5lrgQyKRhr7Ae394Xdbvn1EqHkd3OkuwG9JBxAPOqDZSzwlrwVEnpPrRD/KXAo5hCD9XLHoc6nAC0x11gM4An8DgV87mjX99WVGvVQx6TtU9dUeAeeJNSJVM0Og5r51+zNIQI80EVartuYnu5lRqzgQWlU6qMKFsSAfYNjSiIapuPoqlgEOj9CGIpTmRhpE67chpqFQW+qaz3FPN1krxv1o71cFFN+dRkmqM2HhQkArQMZQZQ59LZFpkhlAmudkV2COVlGnzE2UI3uyT50nr7NQz/NatXl1O4lgl++SAHBGPnJMrckMapEkYeSOflm0tWO/Wl71kr4xbbWvi2SN/YDvfOtevUw==</latexit><latexit sha1_base64="0pXxguO+n2+V7LNJu3jX9skFSv8=">AAACVnicbVFNSwMxEM2uX7V+rXr0MtgKFlF2vejBg+DFYwVrC20p2XS2hmY/TLLisuyf1Iv+FC9itlas1geBlzfzmMmLnwiutOu+WfbC4tLySmW1ura+sbnlbO/cqTiVDFssFrHs+FSh4BG2NNcCO4lEGvoC2/74qqy3H1EqHke3OkuwH9JRxAPOqDbSwAnrwWEvpPreD/KnAo5gDN9XLAYcGnAMsx0NgN4IH8DgR87mjb99WdGoVw0GTs09cSeAeeJNSY1M0Rw4z71hzNIQI80EVarruYnu51RqzgQW1V6qMKFsTEfYNTSiIap+PomlgAOjDCGIpTmRhok668hpqFQW+qaz3FP9rZXif7VuqoPzfs6jJNUYsa9BQSpAx1BmDEMukWmRGUKZ5GZXYPdUUqbNT5QheH+fPE/uTk88w29Oa5cX0zgqZI/sk0PikTNySa5Jk7QIIy/k3bKtBevV+rCX7JWvVtuaenbJL9jOJzt3r1U=</latexit><latexit sha1_base64="0pXxguO+n2+V7LNJu3jX9skFSv8=">AAACVnicbVFNSwMxEM2uX7V+rXr0MtgKFlF2vejBg+DFYwVrC20p2XS2hmY/TLLisuyf1Iv+FC9itlas1geBlzfzmMmLnwiutOu+WfbC4tLySmW1ura+sbnlbO/cqTiVDFssFrHs+FSh4BG2NNcCO4lEGvoC2/74qqy3H1EqHke3OkuwH9JRxAPOqDbSwAnrwWEvpPreD/KnAo5gDN9XLAYcGnAMsx0NgN4IH8DgR87mjb99WdGoVw0GTs09cSeAeeJNSY1M0Rw4z71hzNIQI80EVarruYnu51RqzgQW1V6qMKFsTEfYNTSiIap+PomlgAOjDCGIpTmRhok668hpqFQW+qaz3FP9rZXif7VuqoPzfs6jJNUYsa9BQSpAx1BmDEMukWmRGUKZ5GZXYPdUUqbNT5QheH+fPE/uTk88w29Oa5cX0zgqZI/sk0PikTNySa5Jk7QIIy/k3bKtBevV+rCX7JWvVtuaenbJL9jOJzt3r1U=</latexit><latexit sha1_base64="0pXxguO+n2+V7LNJu3jX9skFSv8=">AAACVnicbVFNSwMxEM2uX7V+rXr0MtgKFlF2vejBg+DFYwVrC20p2XS2hmY/TLLisuyf1Iv+FC9itlas1geBlzfzmMmLnwiutOu+WfbC4tLySmW1ura+sbnlbO/cqTiVDFssFrHs+FSh4BG2NNcCO4lEGvoC2/74qqy3H1EqHke3OkuwH9JRxAPOqDbSwAnrwWEvpPreD/KnAo5gDN9XLAYcGnAMsx0NgN4IH8DgR87mjb99WdGoVw0GTs09cSeAeeJNSY1M0Rw4z71hzNIQI80EVarruYnu51RqzgQW1V6qMKFsTEfYNTSiIap+PomlgAOjDCGIpTmRhok668hpqFQW+qaz3FP9rZXif7VuqoPzfs6jJNUYsa9BQSpAx1BmDEMukWmRGUKZ5GZXYPdUUqbNT5QheH+fPE/uTk88w29Oa5cX0zgqZI/sk0PikTNySa5Jk7QIIy/k3bKtBevV+rCX7JWvVtuaenbJL9jOJzt3r1U=</latexit><latexit sha1_base64="0pXxguO+n2+V7LNJu3jX9skFSv8=">AAACVnicbVFNSwMxEM2uX7V+rXr0MtgKFlF2vejBg+DFYwVrC20p2XS2hmY/TLLisuyf1Iv+FC9itlas1geBlzfzmMmLnwiutOu+WfbC4tLySmW1ura+sbnlbO/cqTiVDFssFrHs+FSh4BG2NNcCO4lEGvoC2/74qqy3H1EqHke3OkuwH9JRxAPOqDbSwAnrwWEvpPreD/KnAo5gDN9XLAYcGnAMsx0NgN4IH8DgR87mjb99WdGoVw0GTs09cSeAeeJNSY1M0Rw4z71hzNIQI80EVarruYnu51RqzgQW1V6qMKFsTEfYNTSiIap+PomlgAOjDCGIpTmRhok668hpqFQW+qaz3FP9rZXif7VuqoPzfs6jJNUYsa9BQSpAx1BmDEMukWmRGUKZ5GZXYPdUUqbNT5QheH+fPE/uTk88w29Oa5cX0zgqZI/sk0PikTNySa5Jk7QIIy/k3bKtBevV+rCX7JWvVtuaenbJL9jOJzt3r1U=</latexit><latexit sha1_base64="0pXxguO+n2+V7LNJu3jX9skFSv8=">AAACVnicbVFNSwMxEM2uX7V+rXr0MtgKFlF2vejBg+DFYwVrC20p2XS2hmY/TLLisuyf1Iv+FC9itlas1geBlzfzmMmLnwiutOu+WfbC4tLySmW1ura+sbnlbO/cqTiVDFssFrHs+FSh4BG2NNcCO4lEGvoC2/74qqy3H1EqHke3OkuwH9JRxAPOqDbSwAnrwWEvpPreD/KnAo5gDN9XLAYcGnAMsx0NgN4IH8DgR87mjb99WdGoVw0GTs09cSeAeeJNSY1M0Rw4z71hzNIQI80EVarruYnu51RqzgQW1V6qMKFsTEfYNTSiIap+PomlgAOjDCGIpTmRhok668hpqFQW+qaz3FP9rZXif7VuqoPzfs6jJNUYsa9BQSpAx1BmDEMukWmRGUKZ5GZXYPdUUqbNT5QheH+fPE/uTk88w29Oa5cX0zgqZI/sk0PikTNySa5Jk7QIIy/k3bKtBevV+rCX7JWvVtuaenbJL9jOJzt3r1U=</latexit><latexit sha1_base64="0pXxguO+n2+V7LNJu3jX9skFSv8=">AAACVnicbVFNSwMxEM2uX7V+rXr0MtgKFlF2vejBg+DFYwVrC20p2XS2hmY/TLLisuyf1Iv+FC9itlas1geBlzfzmMmLnwiutOu+WfbC4tLySmW1ura+sbnlbO/cqTiVDFssFrHs+FSh4BG2NNcCO4lEGvoC2/74qqy3H1EqHke3OkuwH9JRxAPOqDbSwAnrwWEvpPreD/KnAo5gDN9XLAYcGnAMsx0NgN4IH8DgR87mjb99WdGoVw0GTs09cSeAeeJNSY1M0Rw4z71hzNIQI80EVarruYnu51RqzgQW1V6qMKFsTEfYNTSiIap+PomlgAOjDCGIpTmRhok668hpqFQW+qaz3FP9rZXif7VuqoPzfs6jJNUYsa9BQSpAx1BmDEMukWmRGUKZ5GZXYPdUUqbNT5QheH+fPE/uTk88w29Oa5cX0zgqZI/sk0PikTNySa5Jk7QIIy/k3bKtBevV+rCX7JWvVtuaenbJL9jOJzt3r1U=</latexit>

8x  y 2 X
<latexit sha1_base64="/NNCxp4LhuRYUKu3HXsdFLwEMd4=">AAACKnicbVA9T8MwEHXKVylfAUYWixaJqUq6wMBQxMJYJPohNVHluE5r1XGC7SCiKL+Hhb/C0gFUsfJDcNqogpYnWX737k5397yIUaksa2aUNja3tnfKu5W9/YPDI/P4pCPDWGDSxiELRc9DkjDKSVtRxUgvEgQFHiNdb3KX57vPREga8keVRMQN0IhTn2KktDQwb2uOHwrEGHQCpMaen75k0GHkaRknOqZ8Gc5/jFjay7JaRWNgVq26NQdcJ3ZBqqBAa2BOnWGI44BwhRmSsm9bkXJTJBTFjGQVJ5YkQniCRqSvKUcBkW46PzWDF1oZQr2yflzBufq7I0WBlEng6cp8Ubmay8X/cv1Y+dduSnkUK8LxYpAfM6hCmPsGh1QQrFiiCcKC6l0hHiOBsNLu5ibYqyevk06jbmv+0Kg2bwo7yuAMnINLYIMr0AT3oAXaAINX8A4+wKfxZkyNmfG1KC0ZRc8p+APj+weubqaz</latexit><latexit sha1_base64="/NNCxp4LhuRYUKu3HXsdFLwEMd4=">AAACKnicbVA9T8MwEHXKVylfAUYWixaJqUq6wMBQxMJYJPohNVHluE5r1XGC7SCiKL+Hhb/C0gFUsfJDcNqogpYnWX737k5397yIUaksa2aUNja3tnfKu5W9/YPDI/P4pCPDWGDSxiELRc9DkjDKSVtRxUgvEgQFHiNdb3KX57vPREga8keVRMQN0IhTn2KktDQwb2uOHwrEGHQCpMaen75k0GHkaRknOqZ8Gc5/jFjay7JaRWNgVq26NQdcJ3ZBqqBAa2BOnWGI44BwhRmSsm9bkXJTJBTFjGQVJ5YkQniCRqSvKUcBkW46PzWDF1oZQr2yflzBufq7I0WBlEng6cp8Ubmay8X/cv1Y+dduSnkUK8LxYpAfM6hCmPsGh1QQrFiiCcKC6l0hHiOBsNLu5ibYqyevk06jbmv+0Kg2bwo7yuAMnINLYIMr0AT3oAXaAINX8A4+wKfxZkyNmfG1KC0ZRc8p+APj+weubqaz</latexit><latexit sha1_base64="/NNCxp4LhuRYUKu3HXsdFLwEMd4=">AAACKnicbVA9T8MwEHXKVylfAUYWixaJqUq6wMBQxMJYJPohNVHluE5r1XGC7SCiKL+Hhb/C0gFUsfJDcNqogpYnWX737k5397yIUaksa2aUNja3tnfKu5W9/YPDI/P4pCPDWGDSxiELRc9DkjDKSVtRxUgvEgQFHiNdb3KX57vPREga8keVRMQN0IhTn2KktDQwb2uOHwrEGHQCpMaen75k0GHkaRknOqZ8Gc5/jFjay7JaRWNgVq26NQdcJ3ZBqqBAa2BOnWGI44BwhRmSsm9bkXJTJBTFjGQVJ5YkQniCRqSvKUcBkW46PzWDF1oZQr2yflzBufq7I0WBlEng6cp8Ubmay8X/cv1Y+dduSnkUK8LxYpAfM6hCmPsGh1QQrFiiCcKC6l0hHiOBsNLu5ibYqyevk06jbmv+0Kg2bwo7yuAMnINLYIMr0AT3oAXaAINX8A4+wKfxZkyNmfG1KC0ZRc8p+APj+weubqaz</latexit><latexit sha1_base64="/NNCxp4LhuRYUKu3HXsdFLwEMd4=">AAACKnicbVA9T8MwEHXKVylfAUYWixaJqUq6wMBQxMJYJPohNVHluE5r1XGC7SCiKL+Hhb/C0gFUsfJDcNqogpYnWX737k5397yIUaksa2aUNja3tnfKu5W9/YPDI/P4pCPDWGDSxiELRc9DkjDKSVtRxUgvEgQFHiNdb3KX57vPREga8keVRMQN0IhTn2KktDQwb2uOHwrEGHQCpMaen75k0GHkaRknOqZ8Gc5/jFjay7JaRWNgVq26NQdcJ3ZBqqBAa2BOnWGI44BwhRmSsm9bkXJTJBTFjGQVJ5YkQniCRqSvKUcBkW46PzWDF1oZQr2yflzBufq7I0WBlEng6cp8Ubmay8X/cv1Y+dduSnkUK8LxYpAfM6hCmPsGh1QQrFiiCcKC6l0hHiOBsNLu5ibYqyevk06jbmv+0Kg2bwo7yuAMnINLYIMr0AT3oAXaAINX8A4+wKfxZkyNmfG1KC0ZRc8p+APj+weubqaz</latexit>

8i 2 [n]
<latexit sha1_base64="7EVmu9flm9cObCraWD1Abx/0rNs=">AAACAHicbZC7TsMwFIZPuJZyCzAwsFi0SExV0gUGhkosjEWiFymJKsd1WquOE9kOUhV14VVYGECIlcdg421w2gzQ8kuWPv3nHPmcP0w5U9pxvq219Y3Nre3KTnV3b//g0D467qokk4R2SMIT2Q+xopwJ2tFMc9pPJcVxyGkvnNwW9d4jlYol4kFPUxrEeCRYxAjWxhrYp3U/SiTmHDHkM4E8EdSrRgO75jScudAquCXUoFR7YH/5w4RkMRWacKyU5zqpDnIsNSOczqp+pmiKyQSPqGdQ4JiqIJ8fMEMXxhkis4h5QqO5+3six7FS0zg0nTHWY7VcK8z/al6mo+sgZyLNNBVk8VGUcaQTVKSBhkxSovnUACaSmV0RGWOJiTaZFSG4yyevQrfZcA3fN2utmzKOCpzBOVyCC1fQgjtoQwcIzOAZXuHNerJerHfrY9G6ZpUzJ/BH1ucP5wyT9w==</latexit><latexit sha1_base64="7EVmu9flm9cObCraWD1Abx/0rNs=">AAACAHicbZC7TsMwFIZPuJZyCzAwsFi0SExV0gUGhkosjEWiFymJKsd1WquOE9kOUhV14VVYGECIlcdg421w2gzQ8kuWPv3nHPmcP0w5U9pxvq219Y3Nre3KTnV3b//g0D467qokk4R2SMIT2Q+xopwJ2tFMc9pPJcVxyGkvnNwW9d4jlYol4kFPUxrEeCRYxAjWxhrYp3U/SiTmHDHkM4E8EdSrRgO75jScudAquCXUoFR7YH/5w4RkMRWacKyU5zqpDnIsNSOczqp+pmiKyQSPqGdQ4JiqIJ8fMEMXxhkis4h5QqO5+3six7FS0zg0nTHWY7VcK8z/al6mo+sgZyLNNBVk8VGUcaQTVKSBhkxSovnUACaSmV0RGWOJiTaZFSG4yyevQrfZcA3fN2utmzKOCpzBOVyCC1fQgjtoQwcIzOAZXuHNerJerHfrY9G6ZpUzJ/BH1ucP5wyT9w==</latexit><latexit sha1_base64="7EVmu9flm9cObCraWD1Abx/0rNs=">AAACAHicbZC7TsMwFIZPuJZyCzAwsFi0SExV0gUGhkosjEWiFymJKsd1WquOE9kOUhV14VVYGECIlcdg421w2gzQ8kuWPv3nHPmcP0w5U9pxvq219Y3Nre3KTnV3b//g0D467qokk4R2SMIT2Q+xopwJ2tFMc9pPJcVxyGkvnNwW9d4jlYol4kFPUxrEeCRYxAjWxhrYp3U/SiTmHDHkM4E8EdSrRgO75jScudAquCXUoFR7YH/5w4RkMRWacKyU5zqpDnIsNSOczqp+pmiKyQSPqGdQ4JiqIJ8fMEMXxhkis4h5QqO5+3six7FS0zg0nTHWY7VcK8z/al6mo+sgZyLNNBVk8VGUcaQTVKSBhkxSovnUACaSmV0RGWOJiTaZFSG4yyevQrfZcA3fN2utmzKOCpzBOVyCC1fQgjtoQwcIzOAZXuHNerJerHfrY9G6ZpUzJ/BH1ucP5wyT9w==</latexit><latexit sha1_base64="7EVmu9flm9cObCraWD1Abx/0rNs=">AAACAHicbZC7TsMwFIZPuJZyCzAwsFi0SExV0gUGhkosjEWiFymJKsd1WquOE9kOUhV14VVYGECIlcdg421w2gzQ8kuWPv3nHPmcP0w5U9pxvq219Y3Nre3KTnV3b//g0D467qokk4R2SMIT2Q+xopwJ2tFMc9pPJcVxyGkvnNwW9d4jlYol4kFPUxrEeCRYxAjWxhrYp3U/SiTmHDHkM4E8EdSrRgO75jScudAquCXUoFR7YH/5w4RkMRWacKyU5zqpDnIsNSOczqp+pmiKyQSPqGdQ4JiqIJ8fMEMXxhkis4h5QqO5+3six7FS0zg0nTHWY7VcK8z/al6mo+sgZyLNNBVk8VGUcaQTVKSBhkxSovnUACaSmV0RGWOJiTaZFSG4yyevQrfZcA3fN2utmzKOCpzBOVyCC1fQgjtoQwcIzOAZXuHNerJerHfrY9G6ZpUzJ/BH1ucP5wyT9w==</latexit>

8k 2 R+
<latexit sha1_base64="WmK+aT1nI5XFilvdWza/XJRta10=">AAACCXicbVDLSsNAFL3xWesr6tLNYCsIQkm60YWLghuXVewDmhAm02k7dDIJMxOhhG7d+CtuXCji1j9w5984abPQ1gMDh3PuZc49YcKZ0o7zba2srq1vbJa2yts7u3v79sFhW8WpJLRFYh7LbogV5UzQlmaa024iKY5CTjvh+Dr3Ow9UKhaLez1JqB/hoWADRrA2UmCjqjeIJeYcjZHHBPIirEdhmN1Ng/Nq2SCwK07NmQEtE7cgFSjQDOwvrx+TNKJCE46V6rlOov0MS80Ip9OylyqaYDLGQ9ozVOCIKj+bXTJFp0bpI5PIPKHRTP29keFIqUkUmsk8qFr0cvE/r5fqwaWfMZGkmgoy/2iQcqRjlNeC+kxSovnEEEwkM1kRGWGJiTbl5SW4iycvk3a95hp+W680roo6SnAMJ3AGLlxAA26gCS0g8AjP8Apv1pP1Yr1bH/PRFavYOYI/sD5/ANMQl8s=</latexit><latexit sha1_base64="WmK+aT1nI5XFilvdWza/XJRta10=">AAACCXicbVDLSsNAFL3xWesr6tLNYCsIQkm60YWLghuXVewDmhAm02k7dDIJMxOhhG7d+CtuXCji1j9w5984abPQ1gMDh3PuZc49YcKZ0o7zba2srq1vbJa2yts7u3v79sFhW8WpJLRFYh7LbogV5UzQlmaa024iKY5CTjvh+Dr3Ow9UKhaLez1JqB/hoWADRrA2UmCjqjeIJeYcjZHHBPIirEdhmN1Ng/Nq2SCwK07NmQEtE7cgFSjQDOwvrx+TNKJCE46V6rlOov0MS80Ip9OylyqaYDLGQ9ozVOCIKj+bXTJFp0bpI5PIPKHRTP29keFIqUkUmsk8qFr0cvE/r5fqwaWfMZGkmgoy/2iQcqRjlNeC+kxSovnEEEwkM1kRGWGJiTbl5SW4iycvk3a95hp+W680roo6SnAMJ3AGLlxAA26gCS0g8AjP8Apv1pP1Yr1bH/PRFavYOYI/sD5/ANMQl8s=</latexit><latexit sha1_base64="WmK+aT1nI5XFilvdWza/XJRta10=">AAACCXicbVDLSsNAFL3xWesr6tLNYCsIQkm60YWLghuXVewDmhAm02k7dDIJMxOhhG7d+CtuXCji1j9w5984abPQ1gMDh3PuZc49YcKZ0o7zba2srq1vbJa2yts7u3v79sFhW8WpJLRFYh7LbogV5UzQlmaa024iKY5CTjvh+Dr3Ow9UKhaLez1JqB/hoWADRrA2UmCjqjeIJeYcjZHHBPIirEdhmN1Ng/Nq2SCwK07NmQEtE7cgFSjQDOwvrx+TNKJCE46V6rlOov0MS80Ip9OylyqaYDLGQ9ozVOCIKj+bXTJFp0bpI5PIPKHRTP29keFIqUkUmsk8qFr0cvE/r5fqwaWfMZGkmgoy/2iQcqRjlNeC+kxSovnEEEwkM1kRGWGJiTbl5SW4iycvk3a95hp+W680roo6SnAMJ3AGLlxAA26gCS0g8AjP8Apv1pP1Yr1bH/PRFavYOYI/sD5/ANMQl8s=</latexit><latexit sha1_base64="WmK+aT1nI5XFilvdWza/XJRta10=">AAACCXicbVDLSsNAFL3xWesr6tLNYCsIQkm60YWLghuXVewDmhAm02k7dDIJMxOhhG7d+CtuXCji1j9w5984abPQ1gMDh3PuZc49YcKZ0o7zba2srq1vbJa2yts7u3v79sFhW8WpJLRFYh7LbogV5UzQlmaa024iKY5CTjvh+Dr3Ow9UKhaLez1JqB/hoWADRrA2UmCjqjeIJeYcjZHHBPIirEdhmN1Ng/Nq2SCwK07NmQEtE7cgFSjQDOwvrx+TNKJCE46V6rlOov0MS80Ip9OylyqaYDLGQ9ozVOCIKj+bXTJFp0bpI5PIPKHRTP29keFIqUkUmsk8qFr0cvE/r5fqwaWfMZGkmgoy/2iQcqRjlNeC+kxSovnEEEwkM1kRGWGJiTbl5SW4iycvk3a95hp+W680roo6SnAMJ3AGLlxAA26gCS0g8AjP8Apv1pP1Yr1bH/PRFavYOYI/sD5/ANMQl8s=</latexit>

(x+ kei)
<latexit sha1_base64="7igqBuGlOLuRjkAZhC0kKAf9ln0=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG124KLhxWcE+oB1KJr3ThmYyQ5IRy9APcOOvuHGhiFs/wJ1/Y6YdQVsPBE7OuZd77/EizpS27S8rt7K6tr6R3yxsbe/s7hX3D1oqjCWFJg15KDseUcCZgKZmmkMnkkACj0PbG1+lfvsOpGKhuNWTCNyADAXzGSXaSP1iqVzpBUSPPD+5n+IzPMY/X5j22Wm5YGCq7Ko9A14mTkZKKEOjX/zsDUIaByA05USprmNH2k2I1IxymBZ6sYKI0DEZQtdQQQJQbjI7ZopPjDLAfijNExrP1N8dCQmUmgSeqUw3VYteKv7ndWPtX7gJE1GsQdD5ID/mWIc4TQYPmASq+cQQQiUzu2I6IpJQbfJLQ3AWT14mrVrVMfymVqpfZnHk0RE6RhXkoHNUR9eogZqIogf0hF7Qq/VoPVtv1vu8NGdlPYfoD6yPb+ZvmOk=</latexit><latexit sha1_base64="7igqBuGlOLuRjkAZhC0kKAf9ln0=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG124KLhxWcE+oB1KJr3ThmYyQ5IRy9APcOOvuHGhiFs/wJ1/Y6YdQVsPBE7OuZd77/EizpS27S8rt7K6tr6R3yxsbe/s7hX3D1oqjCWFJg15KDseUcCZgKZmmkMnkkACj0PbG1+lfvsOpGKhuNWTCNyADAXzGSXaSP1iqVzpBUSPPD+5n+IzPMY/X5j22Wm5YGCq7Ko9A14mTkZKKEOjX/zsDUIaByA05USprmNH2k2I1IxymBZ6sYKI0DEZQtdQQQJQbjI7ZopPjDLAfijNExrP1N8dCQmUmgSeqUw3VYteKv7ndWPtX7gJE1GsQdD5ID/mWIc4TQYPmASq+cQQQiUzu2I6IpJQbfJLQ3AWT14mrVrVMfymVqpfZnHk0RE6RhXkoHNUR9eogZqIogf0hF7Qq/VoPVtv1vu8NGdlPYfoD6yPb+ZvmOk=</latexit><latexit sha1_base64="7igqBuGlOLuRjkAZhC0kKAf9ln0=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG124KLhxWcE+oB1KJr3ThmYyQ5IRy9APcOOvuHGhiFs/wJ1/Y6YdQVsPBE7OuZd77/EizpS27S8rt7K6tr6R3yxsbe/s7hX3D1oqjCWFJg15KDseUcCZgKZmmkMnkkACj0PbG1+lfvsOpGKhuNWTCNyADAXzGSXaSP1iqVzpBUSPPD+5n+IzPMY/X5j22Wm5YGCq7Ko9A14mTkZKKEOjX/zsDUIaByA05USprmNH2k2I1IxymBZ6sYKI0DEZQtdQQQJQbjI7ZopPjDLAfijNExrP1N8dCQmUmgSeqUw3VYteKv7ndWPtX7gJE1GsQdD5ID/mWIc4TQYPmASq+cQQQiUzu2I6IpJQbfJLQ3AWT14mrVrVMfymVqpfZnHk0RE6RhXkoHNUR9eogZqIogf0hF7Qq/VoPVtv1vu8NGdlPYfoD6yPb+ZvmOk=</latexit><latexit sha1_base64="7igqBuGlOLuRjkAZhC0kKAf9ln0=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG124KLhxWcE+oB1KJr3ThmYyQ5IRy9APcOOvuHGhiFs/wJ1/Y6YdQVsPBE7OuZd77/EizpS27S8rt7K6tr6R3yxsbe/s7hX3D1oqjCWFJg15KDseUcCZgKZmmkMnkkACj0PbG1+lfvsOpGKhuNWTCNyADAXzGSXaSP1iqVzpBUSPPD+5n+IzPMY/X5j22Wm5YGCq7Ko9A14mTkZKKEOjX/zsDUIaByA05USprmNH2k2I1IxymBZ6sYKI0DEZQtdQQQJQbjI7ZopPjDLAfijNExrP1N8dCQmUmgSeqUw3VYteKv7ndWPtX7gJE1GsQdD5ID/mWIc4TQYPmASq+cQQQiUzu2I6IpJQbfJLQ3AWT14mrVrVMfymVqpfZnHk0RE6RhXkoHNUR9eogZqIogf0hF7Qq/VoPVtv1vu8NGdlPYfoD6yPb+ZvmOk=</latexit>

(y + kei) 2 X
<latexit sha1_base64="2LJtFk7u0OSGw5PQGF0IEaa1nDY=">AAACJXicbVBNS8MwGE79nPOr6tFLcBMmwmh30cMOAy8eJ7gP2EpJs3QLS9OSpEIp/TNe/CtePDhE8ORfMd2q6OYDIU+e533J+z5exKhUlvVhrK1vbG5tl3bKu3v7B4fm0XFXhrHApINDFoq+hyRhlJOOooqRfiQICjxGet70Jvd7D0RIGvJ7lUTECdCYU59ipLTkms1qbRggNfH8NMngJZzC7yfJXHoBh5T/KPMbI5b2s6xa1nDNilW35oCrxC5IBRRou+ZsOApxHBCuMENSDmwrUk6KhKKYkaw8jCWJEJ6iMRloylFApJPOt8zguVZG0A+FPlzBufq7I0WBlEng6cp8ULns5eJ/3iBW/rWTUh7FinC8+MiPGVQhzCODIyoIVizRBGFB9awQT5BAWOlg8xDs5ZVXSbdRtzW/a1RazSKOEjgFZ6AGbHAFWuAWtEEHYPAInsErmBlPxovxZrwvSteMoucE/IHx+QX8C6Oj</latexit><latexit sha1_base64="2LJtFk7u0OSGw5PQGF0IEaa1nDY=">AAACJXicbVBNS8MwGE79nPOr6tFLcBMmwmh30cMOAy8eJ7gP2EpJs3QLS9OSpEIp/TNe/CtePDhE8ORfMd2q6OYDIU+e533J+z5exKhUlvVhrK1vbG5tl3bKu3v7B4fm0XFXhrHApINDFoq+hyRhlJOOooqRfiQICjxGet70Jvd7D0RIGvJ7lUTECdCYU59ipLTkms1qbRggNfH8NMngJZzC7yfJXHoBh5T/KPMbI5b2s6xa1nDNilW35oCrxC5IBRRou+ZsOApxHBCuMENSDmwrUk6KhKKYkaw8jCWJEJ6iMRloylFApJPOt8zguVZG0A+FPlzBufq7I0WBlEng6cp8ULns5eJ/3iBW/rWTUh7FinC8+MiPGVQhzCODIyoIVizRBGFB9awQT5BAWOlg8xDs5ZVXSbdRtzW/a1RazSKOEjgFZ6AGbHAFWuAWtEEHYPAInsErmBlPxovxZrwvSteMoucE/IHx+QX8C6Oj</latexit><latexit sha1_base64="2LJtFk7u0OSGw5PQGF0IEaa1nDY=">AAACJXicbVBNS8MwGE79nPOr6tFLcBMmwmh30cMOAy8eJ7gP2EpJs3QLS9OSpEIp/TNe/CtePDhE8ORfMd2q6OYDIU+e533J+z5exKhUlvVhrK1vbG5tl3bKu3v7B4fm0XFXhrHApINDFoq+hyRhlJOOooqRfiQICjxGet70Jvd7D0RIGvJ7lUTECdCYU59ipLTkms1qbRggNfH8NMngJZzC7yfJXHoBh5T/KPMbI5b2s6xa1nDNilW35oCrxC5IBRRou+ZsOApxHBCuMENSDmwrUk6KhKKYkaw8jCWJEJ6iMRloylFApJPOt8zguVZG0A+FPlzBufq7I0WBlEng6cp8ULns5eJ/3iBW/rWTUh7FinC8+MiPGVQhzCODIyoIVizRBGFB9awQT5BAWOlg8xDs5ZVXSbdRtzW/a1RazSKOEjgFZ6AGbHAFWuAWtEEHYPAInsErmBlPxovxZrwvSteMoucE/IHx+QX8C6Oj</latexit><latexit sha1_base64="2LJtFk7u0OSGw5PQGF0IEaa1nDY=">AAACJXicbVBNS8MwGE79nPOr6tFLcBMmwmh30cMOAy8eJ7gP2EpJs3QLS9OSpEIp/TNe/CtePDhE8ORfMd2q6OYDIU+e533J+z5exKhUlvVhrK1vbG5tl3bKu3v7B4fm0XFXhrHApINDFoq+hyRhlJOOooqRfiQICjxGet70Jvd7D0RIGvJ7lUTECdCYU59ipLTkms1qbRggNfH8NMngJZzC7yfJXHoBh5T/KPMbI5b2s6xa1nDNilW35oCrxC5IBRRou+ZsOApxHBCuMENSDmwrUk6KhKKYkaw8jCWJEJ6iMRloylFApJPOt8zguVZG0A+FPlzBufq7I0WBlEng6cp8ULns5eJ/3iBW/rWTUh7FinC8+MiPGVQhzCODIyoIVizRBGFB9awQT5BAWOlg8xDs5ZVXSbdRtzW/a1RazSKOEjgFZ6AGbHAFWuAWtEEHYPAInsErmBlPxovxZrwvSteMoucE/IHx+QX8C6Oj</latexit>

G
<latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit><latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit><latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit><latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit>

G
<latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit><latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit><latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit><latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit>

- strategy sets:N
<latexit sha1_base64="JFjf8lI0qnP6GO2VV5+bO06TJlg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhsrg1GQBC5kb5mDDXt7l909E3LhJ9hYaIytv8jOf+MCVyj4Jps8eWcmO/MGieDauO63U1hb39jcKm6Xdnb39g/Kh0dtHaeKYYvFIladgGoUXGLLcCOwkyikUSDwMRhfz+qPT6g0j+WDmSToR3QoecgZNda6r95W++WKW3PnIqvg5VCBXM1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7qlJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NLPuExSg5ItPgpTQUxMZneTAVfIjJhYoExxuythI6ooMzadkg3BWz55Fdr1mmf5rl5pXOVxFOEETuEcPLiABtxAE1rAYAjP8ApvjnBenHfnY9FacPKZY/gj5/MHW7SNJg==</latexit><latexit sha1_base64="JFjf8lI0qnP6GO2VV5+bO06TJlg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhsrg1GQBC5kb5mDDXt7l909E3LhJ9hYaIytv8jOf+MCVyj4Jps8eWcmO/MGieDauO63U1hb39jcKm6Xdnb39g/Kh0dtHaeKYYvFIladgGoUXGLLcCOwkyikUSDwMRhfz+qPT6g0j+WDmSToR3QoecgZNda6r95W++WKW3PnIqvg5VCBXM1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7qlJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NLPuExSg5ItPgpTQUxMZneTAVfIjJhYoExxuythI6ooMzadkg3BWz55Fdr1mmf5rl5pXOVxFOEETuEcPLiABtxAE1rAYAjP8ApvjnBenHfnY9FacPKZY/gj5/MHW7SNJg==</latexit><latexit sha1_base64="JFjf8lI0qnP6GO2VV5+bO06TJlg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhsrg1GQBC5kb5mDDXt7l909E3LhJ9hYaIytv8jOf+MCVyj4Jps8eWcmO/MGieDauO63U1hb39jcKm6Xdnb39g/Kh0dtHaeKYYvFIladgGoUXGLLcCOwkyikUSDwMRhfz+qPT6g0j+WDmSToR3QoecgZNda6r95W++WKW3PnIqvg5VCBXM1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7qlJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NLPuExSg5ItPgpTQUxMZneTAVfIjJhYoExxuythI6ooMzadkg3BWz55Fdr1mmf5rl5pXOVxFOEETuEcPLiABtxAE1rAYAjP8ApvjnBenHfnY9FacPKZY/gj5/MHW7SNJg==</latexit><latexit sha1_base64="JFjf8lI0qnP6GO2VV5+bO06TJlg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhsrg1GQBC5kb5mDDXt7l909E3LhJ9hYaIytv8jOf+MCVyj4Jps8eWcmO/MGieDauO63U1hb39jcKm6Xdnb39g/Kh0dtHaeKYYvFIladgGoUXGLLcCOwkyikUSDwMRhfz+qPT6g0j+WDmSToR3QoecgZNda6r95W++WKW3PnIqvg5VCBXM1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7qlJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NLPuExSg5ItPgpTQUxMZneTAVfIjJhYoExxuythI6ooMzadkg3BWz55Fdr1mmf5rl5pXOVxFOEETuEcPLiABtxAE1rAYAjP8ApvjnBenHfnY9FacPKZY/gj5/MHW7SNJg==</latexit>

⇡i : S =
QN

i=1 Si ! R
<latexit sha1_base64="FcqpZbk6dqKrs72tkubHBbZCFWg="></latexit><latexit sha1_base64="FcqpZbk6dqKrs72tkubHBbZCFWg="></latexit><latexit sha1_base64="FcqpZbk6dqKrs72tkubHBbZCFWg="></latexit><latexit sha1_base64="FcqpZbk6dqKrs72tkubHBbZCFWg="></latexit>

- payoffs:
- social function:

8i, 8s0i 2 Si
<latexit sha1_base64="4qgpak8uT0UVPzUCZ6Yw/oIFbTE=">AAACH3icbZDLSsNAFIYn9VbrrerSzWArupCSdKEuC25cVrQXaEo4mU7aoZNJmJkIJeRN3PgqblwoIu76Nk7aClr9YeDjP+cw5/x+zJnStj21Ciura+sbxc3S1vbO7l55/6CtokQS2iIRj2TXB0U5E7Slmea0G0sKoc9pxx9f5/XOA5WKReJeT2LaD2EoWMAIaGN55YuqG0QSOMfsHH+jG4Ie+UGqMi9l2Sl2mZh7BHh6l3ms6pUrds2eCf8FZwEVtFDTK3+6g4gkIRWacFCq59ix7qcgNSOcZiU3UTQGMoYh7RkUEFLVT2f3ZfjEOANsljNPaDxzf06kECo1CX3TmW+plmu5+V+tl+jgqp8yESeaCjL/KEg41hHOw8IDJinRfGIAiGRmV0xGIIFoE2nJhOAsn/wX2vWaY/i2Xmk0FnEU0RE6RmfIQZeogW5QE7UQQY/oGb2iN+vJerHerY95a8FazByiX7KmX2jPopQ=</latexit><latexit sha1_base64="4qgpak8uT0UVPzUCZ6Yw/oIFbTE=">AAACH3icbZDLSsNAFIYn9VbrrerSzWArupCSdKEuC25cVrQXaEo4mU7aoZNJmJkIJeRN3PgqblwoIu76Nk7aClr9YeDjP+cw5/x+zJnStj21Ciura+sbxc3S1vbO7l55/6CtokQS2iIRj2TXB0U5E7Slmea0G0sKoc9pxx9f5/XOA5WKReJeT2LaD2EoWMAIaGN55YuqG0QSOMfsHH+jG4Ie+UGqMi9l2Sl2mZh7BHh6l3ms6pUrds2eCf8FZwEVtFDTK3+6g4gkIRWacFCq59ix7qcgNSOcZiU3UTQGMoYh7RkUEFLVT2f3ZfjEOANsljNPaDxzf06kECo1CX3TmW+plmu5+V+tl+jgqp8yESeaCjL/KEg41hHOw8IDJinRfGIAiGRmV0xGIIFoE2nJhOAsn/wX2vWaY/i2Xmk0FnEU0RE6RmfIQZeogW5QE7UQQY/oGb2iN+vJerHerY95a8FazByiX7KmX2jPopQ=</latexit><latexit sha1_base64="4qgpak8uT0UVPzUCZ6Yw/oIFbTE=">AAACH3icbZDLSsNAFIYn9VbrrerSzWArupCSdKEuC25cVrQXaEo4mU7aoZNJmJkIJeRN3PgqblwoIu76Nk7aClr9YeDjP+cw5/x+zJnStj21Ciura+sbxc3S1vbO7l55/6CtokQS2iIRj2TXB0U5E7Slmea0G0sKoc9pxx9f5/XOA5WKReJeT2LaD2EoWMAIaGN55YuqG0QSOMfsHH+jG4Ie+UGqMi9l2Sl2mZh7BHh6l3ms6pUrds2eCf8FZwEVtFDTK3+6g4gkIRWacFCq59ix7qcgNSOcZiU3UTQGMoYh7RkUEFLVT2f3ZfjEOANsljNPaDxzf06kECo1CX3TmW+plmu5+V+tl+jgqp8yESeaCjL/KEg41hHOw8IDJinRfGIAiGRmV0xGIIFoE2nJhOAsn/wX2vWaY/i2Xmk0FnEU0RE6RmfIQZeogW5QE7UQQY/oGb2iN+vJerHerY95a8FazByiX7KmX2jPopQ=</latexit><latexit sha1_base64="4qgpak8uT0UVPzUCZ6Yw/oIFbTE=">AAACH3icbZDLSsNAFIYn9VbrrerSzWArupCSdKEuC25cVrQXaEo4mU7aoZNJmJkIJeRN3PgqblwoIu76Nk7aClr9YeDjP+cw5/x+zJnStj21Ciura+sbxc3S1vbO7l55/6CtokQS2iIRj2TXB0U5E7Slmea0G0sKoc9pxx9f5/XOA5WKReJeT2LaD2EoWMAIaGN55YuqG0QSOMfsHH+jG4Ie+UGqMi9l2Sl2mZh7BHh6l3ms6pUrds2eCf8FZwEVtFDTK3+6g4gkIRWacFCq59ix7qcgNSOcZiU3UTQGMoYh7RkUEFLVT2f3ZfjEOANsljNPaDxzf06kECo1CX3TmW+plmu5+V+tl+jgqp8yESeaCjL/KEg41hHOw8IDJinRfGIAiGRmV0xGIIFoE2nJhOAsn/wX2vWaY/i2Xmk0FnEU0RE6RmfIQZeogW5QE7UQQY/oGb2iN+vJerHerY95a8FazByiX7KmX2jPopQ=</latexit>

§ No-regret learning dynamics converge to CCEs of the repeated game. 

PoACCE
<latexit sha1_base64="2fNDd0bbnCQ29SE/K0/X8pB5CxA=">AAAB8nicbZBNSwMxEIZn61etX1WPXoKt4Kns9qLHShE8VrC10C4lm2bb0OxmSWaFsvRnePGgiFd/jTf/jWm7B219IfDwzgyZeYNECoOu++0UNja3tneKu6W9/YPDo/LxSceoVDPeZkoq3Q2o4VLEvI0CJe8mmtMokPwxmDTn9ccnro1Q8QNOE+5HdBSLUDCK1upVW+pmkDWbt7PqoFxxa+5CZB28HCqQqzUof/WHiqURj5FJakzPcxP0M6pRMMlnpX5qeELZhI54z2JMI278bLHyjFxYZ0hCpe2LkSzc3xMZjYyZRoHtjCiOzWptbv5X66UYXvuZiJMUecyWH4WpJKjI/H4yFJozlFMLlGlhdyVsTDVlaFMq2RC81ZPXoVOveZbv65VGI4+jCGdwDpfgwRU04A5a0AYGCp7hFd4cdF6cd+dj2Vpw8plT+CPn8wfeWZBO</latexit><latexit sha1_base64="2fNDd0bbnCQ29SE/K0/X8pB5CxA=">AAAB8nicbZBNSwMxEIZn61etX1WPXoKt4Kns9qLHShE8VrC10C4lm2bb0OxmSWaFsvRnePGgiFd/jTf/jWm7B219IfDwzgyZeYNECoOu++0UNja3tneKu6W9/YPDo/LxSceoVDPeZkoq3Q2o4VLEvI0CJe8mmtMokPwxmDTn9ccnro1Q8QNOE+5HdBSLUDCK1upVW+pmkDWbt7PqoFxxa+5CZB28HCqQqzUof/WHiqURj5FJakzPcxP0M6pRMMlnpX5qeELZhI54z2JMI278bLHyjFxYZ0hCpe2LkSzc3xMZjYyZRoHtjCiOzWptbv5X66UYXvuZiJMUecyWH4WpJKjI/H4yFJozlFMLlGlhdyVsTDVlaFMq2RC81ZPXoVOveZbv65VGI4+jCGdwDpfgwRU04A5a0AYGCp7hFd4cdF6cd+dj2Vpw8plT+CPn8wfeWZBO</latexit><latexit sha1_base64="2fNDd0bbnCQ29SE/K0/X8pB5CxA=">AAAB8nicbZBNSwMxEIZn61etX1WPXoKt4Kns9qLHShE8VrC10C4lm2bb0OxmSWaFsvRnePGgiFd/jTf/jWm7B219IfDwzgyZeYNECoOu++0UNja3tneKu6W9/YPDo/LxSceoVDPeZkoq3Q2o4VLEvI0CJe8mmtMokPwxmDTn9ccnro1Q8QNOE+5HdBSLUDCK1upVW+pmkDWbt7PqoFxxa+5CZB28HCqQqzUof/WHiqURj5FJakzPcxP0M6pRMMlnpX5qeELZhI54z2JMI278bLHyjFxYZ0hCpe2LkSzc3xMZjYyZRoHtjCiOzWptbv5X66UYXvuZiJMUecyWH4WpJKjI/H4yFJozlFMLlGlhdyVsTDVlaFMq2RC81ZPXoVOveZbv65VGI4+jCGdwDpfgwRU04A5a0AYGCp7hFd4cdF6cd+dj2Vpw8plT+CPn8wfeWZBO</latexit><latexit sha1_base64="2fNDd0bbnCQ29SE/K0/X8pB5CxA=">AAAB8nicbZBNSwMxEIZn61etX1WPXoKt4Kns9qLHShE8VrC10C4lm2bb0OxmSWaFsvRnePGgiFd/jTf/jWm7B219IfDwzgyZeYNECoOu++0UNja3tneKu6W9/YPDo/LxSceoVDPeZkoq3Q2o4VLEvI0CJe8mmtMokPwxmDTn9ccnro1Q8QNOE+5HdBSLUDCK1upVW+pmkDWbt7PqoFxxa+5CZB28HCqQqzUof/WHiqURj5FJakzPcxP0M6pRMMlnpX5qeELZhI54z2JMI278bLHyjFxYZ0hCpe2LkSzc3xMZjYyZRoHtjCiOzWptbv5X66UYXvuZiJMUecyWH4WpJKjI/H4yFJozlFMLlGlhdyVsTDVlaFMq2RC81ZPXoVOveZbv65VGI4+jCGdwDpfgwRU04A5a0AYGCp7hFd4cdF6cd+dj2Vpw8plT+CPn8wfeWZBO</latexit>

i
<latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit>

s
<latexit sha1_base64="PR/I0cxQrAYtTpgHjPFWE5ktfrk=">AAAB83icbVBNS8NAFHypX7V+VT16WWwFTyXpRQ8eCl48VrCt0JSy2b60SzebsLsRSujf8OJBEa/+GW/+GzdtDto6sDDMvMebnSARXBvX/XZKG5tb2zvl3cre/sHhUfX4pKvjVDHssFjE6jGgGgWX2DHcCHxMFNIoENgLpre533tCpXksH8wswUFEx5KHnFFjJb/uR9RMgjDT8/qwWnMb7gJknXgFqUGB9rD65Y9ilkYoDRNU677nJmaQUWU4Eziv+KnGhLIpHWPfUkkj1INskXlOLqwyImGs7JOGLNTfGxmNtJ5FgZ3MI+pVLxf/8/qpCa8HGZdJalCy5aEwFcTEJC+AjLhCZsTMEsoUt1kJm1BFmbE1VWwJ3uqX10m32fAsv2/WWjdFHWU4g3O4BA+uoAV30IYOMEjgGV7hzUmdF+fd+ViOlpxi5xT+wPn8AbAWkWs=</latexit><latexit sha1_base64="PR/I0cxQrAYtTpgHjPFWE5ktfrk=">AAAB83icbVBNS8NAFHypX7V+VT16WWwFTyXpRQ8eCl48VrCt0JSy2b60SzebsLsRSujf8OJBEa/+GW/+GzdtDto6sDDMvMebnSARXBvX/XZKG5tb2zvl3cre/sHhUfX4pKvjVDHssFjE6jGgGgWX2DHcCHxMFNIoENgLpre533tCpXksH8wswUFEx5KHnFFjJb/uR9RMgjDT8/qwWnMb7gJknXgFqUGB9rD65Y9ilkYoDRNU677nJmaQUWU4Eziv+KnGhLIpHWPfUkkj1INskXlOLqwyImGs7JOGLNTfGxmNtJ5FgZ3MI+pVLxf/8/qpCa8HGZdJalCy5aEwFcTEJC+AjLhCZsTMEsoUt1kJm1BFmbE1VWwJ3uqX10m32fAsv2/WWjdFHWU4g3O4BA+uoAV30IYOMEjgGV7hzUmdF+fd+ViOlpxi5xT+wPn8AbAWkWs=</latexit><latexit sha1_base64="PR/I0cxQrAYtTpgHjPFWE5ktfrk=">AAAB83icbVBNS8NAFHypX7V+VT16WWwFTyXpRQ8eCl48VrCt0JSy2b60SzebsLsRSujf8OJBEa/+GW/+GzdtDto6sDDMvMebnSARXBvX/XZKG5tb2zvl3cre/sHhUfX4pKvjVDHssFjE6jGgGgWX2DHcCHxMFNIoENgLpre533tCpXksH8wswUFEx5KHnFFjJb/uR9RMgjDT8/qwWnMb7gJknXgFqUGB9rD65Y9ilkYoDRNU677nJmaQUWU4Eziv+KnGhLIpHWPfUkkj1INskXlOLqwyImGs7JOGLNTfGxmNtJ5FgZ3MI+pVLxf/8/qpCa8HGZdJalCy5aEwFcTEJC+AjLhCZsTMEsoUt1kJm1BFmbE1VWwJ3uqX10m32fAsv2/WWjdFHWU4g3O4BA+uoAV30IYOMEjgGV7hzUmdF+fd+ViOlpxi5xT+wPn8AbAWkWs=</latexit><latexit sha1_base64="PR/I0cxQrAYtTpgHjPFWE5ktfrk=">AAAB83icbVBNS8NAFHypX7V+VT16WWwFTyXpRQ8eCl48VrCt0JSy2b60SzebsLsRSujf8OJBEa/+GW/+GzdtDto6sDDMvMebnSARXBvX/XZKG5tb2zvl3cre/sHhUfX4pKvjVDHssFjE6jGgGgWX2DHcCHxMFNIoENgLpre533tCpXksH8wswUFEx5KHnFFjJb/uR9RMgjDT8/qwWnMb7gJknXgFqUGB9rD65Y9ilkYoDRNU677nJmaQUWU4Eziv+KnGhLIpHWPfUkkj1INskXlOLqwyImGs7JOGLNTfGxmNtJ5FgZ3MI+pVLxf/8/qpCa8HGZdJalCy5aEwFcTEJC+AjLhCZsTMEsoUt1kJm1BFmbE1VWwJ3uqX10m32fAsv2/WWjdFHWU4g3O4BA+uoAV30IYOMEjgGV7hzUmdF+fd+ViOlpxi5xT+wPn8AbAWkWs=</latexit>

s
<latexit sha1_base64="PR/I0cxQrAYtTpgHjPFWE5ktfrk=">AAAB83icbVBNS8NAFHypX7V+VT16WWwFTyXpRQ8eCl48VrCt0JSy2b60SzebsLsRSujf8OJBEa/+GW/+GzdtDto6sDDMvMebnSARXBvX/XZKG5tb2zvl3cre/sHhUfX4pKvjVDHssFjE6jGgGgWX2DHcCHxMFNIoENgLpre533tCpXksH8wswUFEx5KHnFFjJb/uR9RMgjDT8/qwWnMb7gJknXgFqUGB9rD65Y9ilkYoDRNU677nJmaQUWU4Eziv+KnGhLIpHWPfUkkj1INskXlOLqwyImGs7JOGLNTfGxmNtJ5FgZ3MI+pVLxf/8/qpCa8HGZdJalCy5aEwFcTEJC+AjLhCZsTMEsoUt1kJm1BFmbE1VWwJ3uqX10m32fAsv2/WWjdFHWU4g3O4BA+uoAV30IYOMEjgGV7hzUmdF+fd+ViOlpxi5xT+wPn8AbAWkWs=</latexit><latexit sha1_base64="PR/I0cxQrAYtTpgHjPFWE5ktfrk=">AAAB83icbVBNS8NAFHypX7V+VT16WWwFTyXpRQ8eCl48VrCt0JSy2b60SzebsLsRSujf8OJBEa/+GW/+GzdtDto6sDDMvMebnSARXBvX/XZKG5tb2zvl3cre/sHhUfX4pKvjVDHssFjE6jGgGgWX2DHcCHxMFNIoENgLpre533tCpXksH8wswUFEx5KHnFFjJb/uR9RMgjDT8/qwWnMb7gJknXgFqUGB9rD65Y9ilkYoDRNU677nJmaQUWU4Eziv+KnGhLIpHWPfUkkj1INskXlOLqwyImGs7JOGLNTfGxmNtJ5FgZ3MI+pVLxf/8/qpCa8HGZdJalCy5aEwFcTEJC+AjLhCZsTMEsoUt1kJm1BFmbE1VWwJ3uqX10m32fAsv2/WWjdFHWU4g3O4BA+uoAV30IYOMEjgGV7hzUmdF+fd+ViOlpxi5xT+wPn8AbAWkWs=</latexit><latexit sha1_base64="PR/I0cxQrAYtTpgHjPFWE5ktfrk=">AAAB83icbVBNS8NAFHypX7V+VT16WWwFTyXpRQ8eCl48VrCt0JSy2b60SzebsLsRSujf8OJBEa/+GW/+GzdtDto6sDDMvMebnSARXBvX/XZKG5tb2zvl3cre/sHhUfX4pKvjVDHssFjE6jGgGgWX2DHcCHxMFNIoENgLpre533tCpXksH8wswUFEx5KHnFFjJb/uR9RMgjDT8/qwWnMb7gJknXgFqUGB9rD65Y9ilkYoDRNU677nJmaQUWU4Eziv+KnGhLIpHWPfUkkj1INskXlOLqwyImGs7JOGLNTfGxmNtJ5FgZ3MI+pVLxf/8/qpCa8HGZdJalCy5aEwFcTEJC+AjLhCZsTMEsoUt1kJm1BFmbE1VWwJ3uqX10m32fAsv2/WWjdFHWU4g3O4BA+uoAV30IYOMEjgGV7hzUmdF+fd+ViOlpxi5xT+wPn8AbAWkWs=</latexit><latexit sha1_base64="PR/I0cxQrAYtTpgHjPFWE5ktfrk=">AAAB83icbVBNS8NAFHypX7V+VT16WWwFTyXpRQ8eCl48VrCt0JSy2b60SzebsLsRSujf8OJBEa/+GW/+GzdtDto6sDDMvMebnSARXBvX/XZKG5tb2zvl3cre/sHhUfX4pKvjVDHssFjE6jGgGgWX2DHcCHxMFNIoENgLpre533tCpXksH8wswUFEx5KHnFFjJb/uR9RMgjDT8/qwWnMb7gJknXgFqUGB9rD65Y9ilkYoDRNU677nJmaQUWU4Eziv+KnGhLIpHWPfUkkj1INskXlOLqwyImGs7JOGLNTfGxmNtJ5FgZ3MI+pVLxf/8/qpCa8HGZdJalCy5aEwFcTEJC+AjLhCZsTMEsoUt1kJm1BFmbE1VWwJ3uqX10m32fAsv2/WWjdFHWU4g3O4BA+uoAV30IYOMEjgGV7hzUmdF+fd+ViOlpxi5xT+wPn8AbAWkWs=</latexit>

22nd International Conference on Artificial Intelligence and Statistics (AISTATS). Naha, Okinawa, Japan, 2019.

G
<latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit><latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit><latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit><latexit sha1_base64="jWtjKih8k5ASxtHO9v6MtvyEPu0=">AAAB9HicbVC7TsMwFL0pr1JeBUYWixaJqUq6wMBQiQHGItGH1EaV4zqtVdsJtlOpivodLAwgxMrHsPE3OG0GaDmSpaNz7tU9PkHMmTau++0UNja3tneKu6W9/YPDo/LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHKb+Z0pVZpF8tHMYuoLPJIsZAQbK/nVvsBmTDBP7+bVQbni1twF0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLpvNRPNI0xmeAR7VkqsaDaTxeh5+jCKkMURso+adBC/b2RYqH1TAR2MsuoV71M/M/rJSa89lMm48RQSZaHwoQjE6GsATRkihLDZ5ZgopjNisgYK0yM7alkS/BWv7xO2vWaZ/lDvdK4yesowhmcwyV4cAUNuIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8ANEaRsQ==</latexit>

max
s12S1

⇡1(s1, s�1)
<latexit sha1_base64="yNQygXPESE1Q0r5CWiL6W1K8BKU="></latexit><latexit sha1_base64="yNQygXPESE1Q0r5CWiL6W1K8BKU="></latexit><latexit sha1_base64="yNQygXPESE1Q0r5CWiL6W1K8BKU="></latexit><latexit sha1_base64="yNQygXPESE1Q0r5CWiL6W1K8BKU="></latexit>

Si ✓ Rd
+

<latexit sha1_base64="QKtPEp2XKqdQbKeUVlEIZSD1qlY=">AAACEXicbZC7SgNBFIZnvcZ4i1raDCZCQAi7abSwCNhYxksukI3L7OzZZMjsxZlZISz7Cja+io2FIrZ2dr6Ns0kKTfxh4OM/5zDn/G7MmVSm+W0sLa+srq0XNoqbW9s7u6W9/baMEkGhRSMeia5LJHAWQksxxaEbCyCBy6Hjji7yeucBhGRReKvGMfQDMgiZzyhR2nJK1YodEDWkhKc3mcOwLRNXgoJ7PPFdN73O7jznpOKUymbNnAgvgjWDMpqp6ZS+bC+iSQChopxI2bPMWPVTIhSjHLKinUiICR2RAfQ0hiQA2U8nF2X4WDse9iOhX6jwxP09kZJAynHg6s58TTlfy83/ar1E+Wf9lIVxoiCk04/8hGMV4Twe7DEBVPGxBkIF07tiOiSCUKVDLOoQrPmTF6Fdr1mar+rlxvksjgI6REeoiix0ihroEjVRC1H0iJ7RK3oznowX4934mLYuGbOZA/RHxucPKRSdLA==</latexit><latexit sha1_base64="QKtPEp2XKqdQbKeUVlEIZSD1qlY=">AAACEXicbZC7SgNBFIZnvcZ4i1raDCZCQAi7abSwCNhYxksukI3L7OzZZMjsxZlZISz7Cja+io2FIrZ2dr6Ns0kKTfxh4OM/5zDn/G7MmVSm+W0sLa+srq0XNoqbW9s7u6W9/baMEkGhRSMeia5LJHAWQksxxaEbCyCBy6Hjji7yeucBhGRReKvGMfQDMgiZzyhR2nJK1YodEDWkhKc3mcOwLRNXgoJ7PPFdN73O7jznpOKUymbNnAgvgjWDMpqp6ZS+bC+iSQChopxI2bPMWPVTIhSjHLKinUiICR2RAfQ0hiQA2U8nF2X4WDse9iOhX6jwxP09kZJAynHg6s58TTlfy83/ar1E+Wf9lIVxoiCk04/8hGMV4Twe7DEBVPGxBkIF07tiOiSCUKVDLOoQrPmTF6Fdr1mar+rlxvksjgI6REeoiix0ihroEjVRC1H0iJ7RK3oznowX4934mLYuGbOZA/RHxucPKRSdLA==</latexit><latexit sha1_base64="QKtPEp2XKqdQbKeUVlEIZSD1qlY=">AAACEXicbZC7SgNBFIZnvcZ4i1raDCZCQAi7abSwCNhYxksukI3L7OzZZMjsxZlZISz7Cja+io2FIrZ2dr6Ns0kKTfxh4OM/5zDn/G7MmVSm+W0sLa+srq0XNoqbW9s7u6W9/baMEkGhRSMeia5LJHAWQksxxaEbCyCBy6Hjji7yeucBhGRReKvGMfQDMgiZzyhR2nJK1YodEDWkhKc3mcOwLRNXgoJ7PPFdN73O7jznpOKUymbNnAgvgjWDMpqp6ZS+bC+iSQChopxI2bPMWPVTIhSjHLKinUiICR2RAfQ0hiQA2U8nF2X4WDse9iOhX6jwxP09kZJAynHg6s58TTlfy83/ar1E+Wf9lIVxoiCk04/8hGMV4Twe7DEBVPGxBkIF07tiOiSCUKVDLOoQrPmTF6Fdr1mar+rlxvksjgI6REeoiix0ihroEjVRC1H0iJ7RK3oznowX4934mLYuGbOZA/RHxucPKRSdLA==</latexit><latexit sha1_base64="QKtPEp2XKqdQbKeUVlEIZSD1qlY=">AAACEXicbZC7SgNBFIZnvcZ4i1raDCZCQAi7abSwCNhYxksukI3L7OzZZMjsxZlZISz7Cja+io2FIrZ2dr6Ns0kKTfxh4OM/5zDn/G7MmVSm+W0sLa+srq0XNoqbW9s7u6W9/baMEkGhRSMeia5LJHAWQksxxaEbCyCBy6Hjji7yeucBhGRReKvGMfQDMgiZzyhR2nJK1YodEDWkhKc3mcOwLRNXgoJ7PPFdN73O7jznpOKUymbNnAgvgjWDMpqp6ZS+bC+iSQChopxI2bPMWPVTIhSjHLKinUiICR2RAfQ0hiQA2U8nF2X4WDse9iOhX6jwxP09kZJAynHg6s58TTlfy83/ar1E+Wf9lIVxoiCk04/8hGMV4Twe7DEBVPGxBkIF07tiOiSCUKVDLOoQrPmTF6Fdr1mar+rlxvksjgI6REeoiix0ihroEjVRC1H0iJ7RK3oznowX4934mLYuGbOZA/RHxucPKRSdLA==</latexit>

� : RNd
+ ! R

<latexit sha1_base64="sgnSTod7PTKY+nxJDcSsCTNmyWI=">AAACHHicbZDLSgMxFIYzXmu9VV26CbaCIJSZulDERcGNK6liL9AZy5k0bUOTmSHJKGWYB3Hjq7hxoYgbF4JvY3pZ1NYDgY//P4ec8/sRZ0rb9o+1sLi0vLKaWcuub2xubed2dmsqjCWhVRLyUDZ8UJSzgFY105w2IklB+JzW/f7l0K8/UKlYGNzpQUQ9Ad2AdRgBbaRW7qTgdkEIOMfYFaB7vp/cpvfJdTttHWNXsm5Pg5Th45RbaOXydtEeFZ4HZwJ5NKlKK/fltkMSCxpowkGppmNH2ktAakY4TbNurGgEpA9d2jQYgKDKS0bHpfjQKG3cCaV5gcYjdXoiAaHUQPimc7iimvWG4n9eM9adMy9hQRRrGpDxR52YYx3iYVK4zSQlmg8MAJHM7IpJDyQQbfLMmhCc2ZPnoVYqOoZvSvnyxSSODNpHB+gIOegUldEVqqAqIugJvaA39G49W6/Wh/U5bl2wJjN76E9Z378duKFh</latexit><latexit sha1_base64="sgnSTod7PTKY+nxJDcSsCTNmyWI=">AAACHHicbZDLSgMxFIYzXmu9VV26CbaCIJSZulDERcGNK6liL9AZy5k0bUOTmSHJKGWYB3Hjq7hxoYgbF4JvY3pZ1NYDgY//P4ec8/sRZ0rb9o+1sLi0vLKaWcuub2xubed2dmsqjCWhVRLyUDZ8UJSzgFY105w2IklB+JzW/f7l0K8/UKlYGNzpQUQ9Ad2AdRgBbaRW7qTgdkEIOMfYFaB7vp/cpvfJdTttHWNXsm5Pg5Th45RbaOXydtEeFZ4HZwJ5NKlKK/fltkMSCxpowkGppmNH2ktAakY4TbNurGgEpA9d2jQYgKDKS0bHpfjQKG3cCaV5gcYjdXoiAaHUQPimc7iimvWG4n9eM9adMy9hQRRrGpDxR52YYx3iYVK4zSQlmg8MAJHM7IpJDyQQbfLMmhCc2ZPnoVYqOoZvSvnyxSSODNpHB+gIOegUldEVqqAqIugJvaA39G49W6/Wh/U5bl2wJjN76E9Z378duKFh</latexit><latexit sha1_base64="sgnSTod7PTKY+nxJDcSsCTNmyWI=">AAACHHicbZDLSgMxFIYzXmu9VV26CbaCIJSZulDERcGNK6liL9AZy5k0bUOTmSHJKGWYB3Hjq7hxoYgbF4JvY3pZ1NYDgY//P4ec8/sRZ0rb9o+1sLi0vLKaWcuub2xubed2dmsqjCWhVRLyUDZ8UJSzgFY105w2IklB+JzW/f7l0K8/UKlYGNzpQUQ9Ad2AdRgBbaRW7qTgdkEIOMfYFaB7vp/cpvfJdTttHWNXsm5Pg5Th45RbaOXydtEeFZ4HZwJ5NKlKK/fltkMSCxpowkGppmNH2ktAakY4TbNurGgEpA9d2jQYgKDKS0bHpfjQKG3cCaV5gcYjdXoiAaHUQPimc7iimvWG4n9eM9adMy9hQRRrGpDxR52YYx3iYVK4zSQlmg8MAJHM7IpJDyQQbfLMmhCc2ZPnoVYqOoZvSvnyxSSODNpHB+gIOegUldEVqqAqIugJvaA39G49W6/Wh/U5bl2wJjN76E9Z378duKFh</latexit><latexit sha1_base64="sgnSTod7PTKY+nxJDcSsCTNmyWI=">AAACHHicbZDLSgMxFIYzXmu9VV26CbaCIJSZulDERcGNK6liL9AZy5k0bUOTmSHJKGWYB3Hjq7hxoYgbF4JvY3pZ1NYDgY//P4ec8/sRZ0rb9o+1sLi0vLKaWcuub2xubed2dmsqjCWhVRLyUDZ8UJSzgFY105w2IklB+JzW/f7l0K8/UKlYGNzpQUQ9Ad2AdRgBbaRW7qTgdkEIOMfYFaB7vp/cpvfJdTttHWNXsm5Pg5Th45RbaOXydtEeFZ4HZwJ5NKlKK/fltkMSCxpowkGppmNH2ktAakY4TbNurGgEpA9d2jQYgKDKS0bHpfjQKG3cCaV5gcYjdXoiAaHUQPimc7iimvWG4n9eM9adMy9hQRRrGpDxR52YYx3iYVK4zSQlmg8MAJHM7IpJDyQQbfLMmhCc2ZPnoVYqOoZvSvnyxSSODNpHB+gIOegUldEVqqAqIugJvaA39G49W6/Wh/U5bl2wJjN76E9Z378duKFh</latexit>

E
x⇠�

[�(x)] � 1/(1 + ↵) �(x?)
<latexit sha1_base64="rlXeQcEEfXwa4BHULKiTnu83/Rs="></latexit><latexit sha1_base64="rlXeQcEEfXwa4BHULKiTnu83/Rs="></latexit><latexit sha1_base64="rlXeQcEEfXwa4BHULKiTnu83/Rs="></latexit><latexit sha1_base64="rlXeQcEEfXwa4BHULKiTnu83/Rs="></latexit>

.
.

f : X ✓ Rn
+ ! R

<latexit sha1_base64="LTYOdQchpBRVTSQgIAxHP5u47dY=">AAACJnicbZBNS8NAEIY3flu/qh69LBZBECQRQREE0YvHKtYWmlg220m7uNnE3YlSQn+NF/+KFw8VEW/+FLc1h/oxsPDwvjPszBumUhh03Q9nYnJqemZ2br60sLi0vFJeXbs2SaY51HgiE90ImQEpFNRQoIRGqoHFoYR6eHs29Ov3oI1I1BX2Ughi1lEiEpyhlVrl4+jIjxl2OZN5o099k4UGEO7oSA3D/LJ/o1o71Nei00WmdfIwZrXKFXfXHRX9C14BFVJUtVUe+O2EZzEo5JIZ0/TcFIOcaRRcQr/kZwZSxm9ZB5oWFYvBBPnozD7dskqbRom2TyEdqeMTOYuN6cWh7RxuaH57Q/E/r5lhdBjkQqUZguLfH0WZpJjQYWa0LTRwlD0LjGthd6W8yzTjaJMt2RC83yf/heu9Xc/yxX7l5LSIY45skE2yTTxyQE7IOamSGuHkkTyTAXl1npwX5815/26dcIqZdfKjnM8v2eSmng==</latexit><latexit sha1_base64="LTYOdQchpBRVTSQgIAxHP5u47dY=">AAACJnicbZBNS8NAEIY3flu/qh69LBZBECQRQREE0YvHKtYWmlg220m7uNnE3YlSQn+NF/+KFw8VEW/+FLc1h/oxsPDwvjPszBumUhh03Q9nYnJqemZ2br60sLi0vFJeXbs2SaY51HgiE90ImQEpFNRQoIRGqoHFoYR6eHs29Ov3oI1I1BX2Ughi1lEiEpyhlVrl4+jIjxl2OZN5o099k4UGEO7oSA3D/LJ/o1o71Nei00WmdfIwZrXKFXfXHRX9C14BFVJUtVUe+O2EZzEo5JIZ0/TcFIOcaRRcQr/kZwZSxm9ZB5oWFYvBBPnozD7dskqbRom2TyEdqeMTOYuN6cWh7RxuaH57Q/E/r5lhdBjkQqUZguLfH0WZpJjQYWa0LTRwlD0LjGthd6W8yzTjaJMt2RC83yf/heu9Xc/yxX7l5LSIY45skE2yTTxyQE7IOamSGuHkkTyTAXl1npwX5815/26dcIqZdfKjnM8v2eSmng==</latexit><latexit sha1_base64="LTYOdQchpBRVTSQgIAxHP5u47dY=">AAACJnicbZBNS8NAEIY3flu/qh69LBZBECQRQREE0YvHKtYWmlg220m7uNnE3YlSQn+NF/+KFw8VEW/+FLc1h/oxsPDwvjPszBumUhh03Q9nYnJqemZ2br60sLi0vFJeXbs2SaY51HgiE90ImQEpFNRQoIRGqoHFoYR6eHs29Ov3oI1I1BX2Ughi1lEiEpyhlVrl4+jIjxl2OZN5o099k4UGEO7oSA3D/LJ/o1o71Nei00WmdfIwZrXKFXfXHRX9C14BFVJUtVUe+O2EZzEo5JIZ0/TcFIOcaRRcQr/kZwZSxm9ZB5oWFYvBBPnozD7dskqbRom2TyEdqeMTOYuN6cWh7RxuaH57Q/E/r5lhdBjkQqUZguLfH0WZpJjQYWa0LTRwlD0LjGthd6W8yzTjaJMt2RC83yf/heu9Xc/yxX7l5LSIY45skE2yTTxyQE7IOamSGuHkkTyTAXl1npwX5815/26dcIqZdfKjnM8v2eSmng==</latexit><latexit sha1_base64="LTYOdQchpBRVTSQgIAxHP5u47dY=">AAACJnicbZBNS8NAEIY3flu/qh69LBZBECQRQREE0YvHKtYWmlg220m7uNnE3YlSQn+NF/+KFw8VEW/+FLc1h/oxsPDwvjPszBumUhh03Q9nYnJqemZ2br60sLi0vFJeXbs2SaY51HgiE90ImQEpFNRQoIRGqoHFoYR6eHs29Ov3oI1I1BX2Ughi1lEiEpyhlVrl4+jIjxl2OZN5o099k4UGEO7oSA3D/LJ/o1o71Nei00WmdfIwZrXKFXfXHRX9C14BFVJUtVUe+O2EZzEo5JIZ0/TcFIOcaRRcQr/kZwZSxm9ZB5oWFYvBBPnozD7dskqbRom2TyEdqeMTOYuN6cWh7RxuaH57Q/E/r5lhdBjkQqUZguLfH0WZpJjQYWa0LTRwlD0LjGthd6W8yzTjaJMt2RC83yf/heu9Xc/yxX7l5LSIY45skE2yTTxyQE7IOamSGuHkkTyTAXl1npwX5815/26dcIqZdfKjnM8v2eSmng==</latexit>

↵(Z) = 1� inf
x2Z,i2[n]:
x+kei2Z

lim
k!0+

f(x+ kei)� f(x)

f(kei)� f(0)
2 [0, 1]

<latexit sha1_base64="aH0IdeUgdBL1klLmb9ucvX9dydY="></latexit><latexit sha1_base64="aH0IdeUgdBL1klLmb9ucvX9dydY="></latexit><latexit sha1_base64="aH0IdeUgdBL1klLmb9ucvX9dydY="></latexit><latexit sha1_base64="aH0IdeUgdBL1klLmb9ucvX9dydY="></latexit>

o Market analyst aims to maximize the average number 
of total attracted customers:

o := probability that advertiser   attracts customer     
via channel  . 

i
<latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit>

pi(r, t)
<latexit sha1_base64="4Flk/CfgY+v0De0/5O80VFnnTlI=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8VEiCDhLo0WFgEbywjmA5Mj7G32kiV7e8funBBC/oWNhSK2/hs7/42b5AqNvrDw8M4MO/MGiRQGXffLya2tb2xu5bcLO7t7+wfFw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8M6+3H7k2Ilb3OEm4H9GhEqFgFK31UE76oqIv8LzcL5bcqrsQ+QteBiXI1OgXP3uDmKURV8gkNabruQn6U6pRMMlnhV5qeELZmA5516KiETf+dLHxjJxZZ0DCWNunkCzcnxNTGhkziQLbGVEcmdXa3Pyv1k0xvPKnQiUpcsWWH4WpJBiT+flkIDRnKCcWKNPC7krYiGrK0IZUsCF4qyf/hVat6lm+q5Xq11kceTiBU6iAB5dQh1toQBMYKHiCF3h1jPPsvDnvy9ack80cwy85H9/oiI+5</latexit><latexit sha1_base64="4Flk/CfgY+v0De0/5O80VFnnTlI=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8VEiCDhLo0WFgEbywjmA5Mj7G32kiV7e8funBBC/oWNhSK2/hs7/42b5AqNvrDw8M4MO/MGiRQGXffLya2tb2xu5bcLO7t7+wfFw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8M6+3H7k2Ilb3OEm4H9GhEqFgFK31UE76oqIv8LzcL5bcqrsQ+QteBiXI1OgXP3uDmKURV8gkNabruQn6U6pRMMlnhV5qeELZmA5516KiETf+dLHxjJxZZ0DCWNunkCzcnxNTGhkziQLbGVEcmdXa3Pyv1k0xvPKnQiUpcsWWH4WpJBiT+flkIDRnKCcWKNPC7krYiGrK0IZUsCF4qyf/hVat6lm+q5Xq11kceTiBU6iAB5dQh1toQBMYKHiCF3h1jPPsvDnvy9ack80cwy85H9/oiI+5</latexit><latexit sha1_base64="4Flk/CfgY+v0De0/5O80VFnnTlI=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8VEiCDhLo0WFgEbywjmA5Mj7G32kiV7e8funBBC/oWNhSK2/hs7/42b5AqNvrDw8M4MO/MGiRQGXffLya2tb2xu5bcLO7t7+wfFw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8M6+3H7k2Ilb3OEm4H9GhEqFgFK31UE76oqIv8LzcL5bcqrsQ+QteBiXI1OgXP3uDmKURV8gkNabruQn6U6pRMMlnhV5qeELZmA5516KiETf+dLHxjJxZZ0DCWNunkCzcnxNTGhkziQLbGVEcmdXa3Pyv1k0xvPKnQiUpcsWWH4WpJBiT+flkIDRnKCcWKNPC7krYiGrK0IZUsCF4qyf/hVat6lm+q5Xq11kceTiBU6iAB5dQh1toQBMYKHiCF3h1jPPsvDnvy9ack80cwy85H9/oiI+5</latexit><latexit sha1_base64="4Flk/CfgY+v0De0/5O80VFnnTlI=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8VEiCDhLo0WFgEbywjmA5Mj7G32kiV7e8funBBC/oWNhSK2/hs7/42b5AqNvrDw8M4MO/MGiRQGXffLya2tb2xu5bcLO7t7+wfFw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8M6+3H7k2Ilb3OEm4H9GhEqFgFK31UE76oqIv8LzcL5bcqrsQ+QteBiXI1OgXP3uDmKURV8gkNabruQn6U6pRMMlnhV5qeELZmA5516KiETf+dLHxjJxZZ0DCWNunkCzcnxNTGhkziQLbGVEcmdXa3Pyv1k0xvPKnQiUpcsWWH4WpJBiT+flkIDRnKCcWKNPC7krYiGrK0IZUsCF4qyf/hVat6lm+q5Xq11kceTiBU6iAB5dQh1toQBMYKHiCF3h1jPPsvDnvy9ack80cwy85H9/oiI+5</latexit>

r
<latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit>

t
<latexit sha1_base64="q/23RjEfsJaZXEDdSc7eZ9qiFOA=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhMwDwgGUJPp5K06XnQXSOEIV/gxoUibv0kd/6NnWQWmnih4XCriq66QaKkIdf9dtbWNza3tgs7xd29/YPD0tFx08SpFtgQsYp1O+AGlYywQZIUthONPAwUtoLx3azeekJtZBw90CRBP+TDSA6k4GStOvVKZbfizsVWwcuhDLlqvdJXtx+LNMSIhOLGdDw3IT/jmqRQOC12U4MJF2M+xI7FiIdo/Gy+6JSdW6fPBrG2LyI2d39PZDw0ZhIGtjPkNDLLtZn5X62T0uDGz2SUpISRWHw0SBWjmM2uZn2pUZCaWOBCS7srEyOuuSCbTdGG4C2fvArNy4pnuX5Vrt7mcRTgFM7gAjy4hircQw0aIADhGV7hzXl0Xpx352PRuubkMyfwR87nD+ArjPg=</latexit><latexit sha1_base64="q/23RjEfsJaZXEDdSc7eZ9qiFOA=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhMwDwgGUJPp5K06XnQXSOEIV/gxoUibv0kd/6NnWQWmnih4XCriq66QaKkIdf9dtbWNza3tgs7xd29/YPD0tFx08SpFtgQsYp1O+AGlYywQZIUthONPAwUtoLx3azeekJtZBw90CRBP+TDSA6k4GStOvVKZbfizsVWwcuhDLlqvdJXtx+LNMSIhOLGdDw3IT/jmqRQOC12U4MJF2M+xI7FiIdo/Gy+6JSdW6fPBrG2LyI2d39PZDw0ZhIGtjPkNDLLtZn5X62T0uDGz2SUpISRWHw0SBWjmM2uZn2pUZCaWOBCS7srEyOuuSCbTdGG4C2fvArNy4pnuX5Vrt7mcRTgFM7gAjy4hircQw0aIADhGV7hzXl0Xpx352PRuubkMyfwR87nD+ArjPg=</latexit><latexit sha1_base64="q/23RjEfsJaZXEDdSc7eZ9qiFOA=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhMwDwgGUJPp5K06XnQXSOEIV/gxoUibv0kd/6NnWQWmnih4XCriq66QaKkIdf9dtbWNza3tgs7xd29/YPD0tFx08SpFtgQsYp1O+AGlYywQZIUthONPAwUtoLx3azeekJtZBw90CRBP+TDSA6k4GStOvVKZbfizsVWwcuhDLlqvdJXtx+LNMSIhOLGdDw3IT/jmqRQOC12U4MJF2M+xI7FiIdo/Gy+6JSdW6fPBrG2LyI2d39PZDw0ZhIGtjPkNDLLtZn5X62T0uDGz2SUpISRWHw0SBWjmM2uZn2pUZCaWOBCS7srEyOuuSCbTdGG4C2fvArNy4pnuX5Vrt7mcRTgFM7gAjy4hircQw0aIADhGV7hzXl0Xpx352PRuubkMyfwR87nD+ArjPg=</latexit><latexit sha1_base64="q/23RjEfsJaZXEDdSc7eZ9qiFOA=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhMwDwgGUJPp5K06XnQXSOEIV/gxoUibv0kd/6NnWQWmnih4XCriq66QaKkIdf9dtbWNza3tgs7xd29/YPD0tFx08SpFtgQsYp1O+AGlYywQZIUthONPAwUtoLx3azeekJtZBw90CRBP+TDSA6k4GStOvVKZbfizsVWwcuhDLlqvdJXtx+LNMSIhOLGdDw3IT/jmqRQOC12U4MJF2M+xI7FiIdo/Gy+6JSdW6fPBrG2LyI2d39PZDw0ZhIGtjPkNDLLtZn5X62T0uDGz2SUpISRWHw0SBWjmM2uZn2pUZCaWOBCS7srEyOuuSCbTdGG4C2fvArNy4pnuX5Vrt7mcRTgFM7gAjy4hircQw0aIADhGV7hzXl0Xpx352PRuubkMyfwR87nD+ArjPg=</latexit>

R
<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

S̃ = {x 2 RNd | 0  x  s+ s0, 8s, s0 2 S}
<latexit sha1_base64="kqBlELixLu+K9Y/dwHzx2Rb19Ck="></latexit><latexit sha1_base64="kqBlELixLu+K9Y/dwHzx2Rb19Ck="></latexit><latexit sha1_base64="kqBlELixLu+K9Y/dwHzx2Rb19Ck="></latexit><latexit sha1_base64="kqBlELixLu+K9Y/dwHzx2Rb19Ck="></latexit>

o := amount invested by advertiser   in channel  . r
<latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit>

[si]r
<latexit sha1_base64="zYWxU6UBkNVz2RbCRV2tUtdpv2w=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLoxmUF+4A0hMl00g6dTMLMpFBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnTDlT2nG+rdrG5tb2Tn23sbd/cHhkH5/0VJJJQrsk4YkchFhRzgTtaqY5HaSS4jjktB9O70u/P6NSsUQ86XlK/RiPBYsYwdpIgW17wxjrSRjlqgiYH8jAbjotZwG0TtyKNKFCJ7C/hqOEZDEVmnCslOc6qfZzLDUjnBaNYaZoiskUj6lnqMAxVX6+SF6gC6OMUJRI84RGC/X3Ro5jpeZxaCbLmGrVK8X/PC/T0a2fM5FmmgqyPBRlHOkElTWgEZOUaD43BBPJTFZEJlhiok1ZDVOCu/rlddK7armGP14323dVHXU4g3O4BBduoA0P0IEuEJjBM7zCm5VbL9a79bEcrVnVzin8gfX5A+ypk9U=</latexit><latexit sha1_base64="zYWxU6UBkNVz2RbCRV2tUtdpv2w=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLoxmUF+4A0hMl00g6dTMLMpFBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnTDlT2nG+rdrG5tb2Tn23sbd/cHhkH5/0VJJJQrsk4YkchFhRzgTtaqY5HaSS4jjktB9O70u/P6NSsUQ86XlK/RiPBYsYwdpIgW17wxjrSRjlqgiYH8jAbjotZwG0TtyKNKFCJ7C/hqOEZDEVmnCslOc6qfZzLDUjnBaNYaZoiskUj6lnqMAxVX6+SF6gC6OMUJRI84RGC/X3Ro5jpeZxaCbLmGrVK8X/PC/T0a2fM5FmmgqyPBRlHOkElTWgEZOUaD43BBPJTFZEJlhiok1ZDVOCu/rlddK7armGP14323dVHXU4g3O4BBduoA0P0IEuEJjBM7zCm5VbL9a79bEcrVnVzin8gfX5A+ypk9U=</latexit><latexit sha1_base64="zYWxU6UBkNVz2RbCRV2tUtdpv2w=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLoxmUF+4A0hMl00g6dTMLMpFBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnTDlT2nG+rdrG5tb2Tn23sbd/cHhkH5/0VJJJQrsk4YkchFhRzgTtaqY5HaSS4jjktB9O70u/P6NSsUQ86XlK/RiPBYsYwdpIgW17wxjrSRjlqgiYH8jAbjotZwG0TtyKNKFCJ7C/hqOEZDEVmnCslOc6qfZzLDUjnBaNYaZoiskUj6lnqMAxVX6+SF6gC6OMUJRI84RGC/X3Ro5jpeZxaCbLmGrVK8X/PC/T0a2fM5FmmgqyPBRlHOkElTWgEZOUaD43BBPJTFZEJlhiok1ZDVOCu/rlddK7armGP14323dVHXU4g3O4BBduoA0P0IEuEJjBM7zCm5VbL9a79bEcrVnVzin8gfX5A+ypk9U=</latexit><latexit sha1_base64="zYWxU6UBkNVz2RbCRV2tUtdpv2w=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLoxmUF+4A0hMl00g6dTMLMpFBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnTDlT2nG+rdrG5tb2Tn23sbd/cHhkH5/0VJJJQrsk4YkchFhRzgTtaqY5HaSS4jjktB9O70u/P6NSsUQ86XlK/RiPBYsYwdpIgW17wxjrSRjlqgiYH8jAbjotZwG0TtyKNKFCJ7C/hqOEZDEVmnCslOc6qfZzLDUjnBaNYaZoiskUj6lnqMAxVX6+SF6gC6OMUJRI84RGC/X3Ro5jpeZxaCbLmGrVK8X/PC/T0a2fM5FmmgqyPBRlHOkElTWgEZOUaD43BBPJTFZEJlhiok1ZDVOCu/rlddK7armGP14323dVHXU4g3O4BBduoA0P0IEuEJjBM7zCm5VbL9a79bEcrVnVzin8gfX5A+ypk9U=</latexit>

i
<latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit>

o := probability of an event occurring in location  . wr
<latexit sha1_base64="0fnOT8HgOA0tIyM3WrItQwDcg+U=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rpfrrhVdy6yCl4OFcjV6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrUdGIGz+brzolZ9YZkDDW9ikkc/f3REYjYyZRYDsjiiOzXJuZ/9W6KYZXfiZUkiJXbPFRmEqCMZndTQZCc4ZyYoEyLeyuhI2opgxtOiUbgrd88iq0Lqqe5bvLSv06j6MIJ3AK5+BBDepwCw1oAoMhPMMrvDnSeXHenY9Fa8HJZ47hj5zPH2ywjeA=</latexit><latexit sha1_base64="0fnOT8HgOA0tIyM3WrItQwDcg+U=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rpfrrhVdy6yCl4OFcjV6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrUdGIGz+brzolZ9YZkDDW9ikkc/f3REYjYyZRYDsjiiOzXJuZ/9W6KYZXfiZUkiJXbPFRmEqCMZndTQZCc4ZyYoEyLeyuhI2opgxtOiUbgrd88iq0Lqqe5bvLSv06j6MIJ3AK5+BBDepwCw1oAoMhPMMrvDnSeXHenY9Fa8HJZ47hj5zPH2ywjeA=</latexit><latexit sha1_base64="0fnOT8HgOA0tIyM3WrItQwDcg+U=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rpfrrhVdy6yCl4OFcjV6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrUdGIGz+brzolZ9YZkDDW9ikkc/f3REYjYyZRYDsjiiOzXJuZ/9W6KYZXfiZUkiJXbPFRmEqCMZndTQZCc4ZyYoEyLeyuhI2opgxtOiUbgrd88iq0Lqqe5bvLSv06j6MIJ3AK5+BBDepwCw1oAoMhPMMrvDnSeXHenY9Fa8HJZ47hj5zPH2ywjeA=</latexit><latexit sha1_base64="0fnOT8HgOA0tIyM3WrItQwDcg+U=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rpfrrhVdy6yCl4OFcjV6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5NNSLzU8oWxMh7xrUdGIGz+brzolZ9YZkDDW9ikkc/f3REYjYyZRYDsjiiOzXJuZ/9W6KYZXfiZUkiJXbPFRmEqCMZndTQZCc4ZyYoEyLeyuhI2opgxtOiUbgrd88iq0Lqqe5bvLSv06j6MIJ3AK5+BBDepwCw1oAoMhPMMrvDnSeXHenY9Fa8HJZ47hj5zPH2ywjeA=</latexit>

r
<latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit>

i
<latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit><latexit sha1_base64="EPivXv+HYcStbo/L5oZ2rLluSUc=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDlVcH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weEu41B</latexit>

[xi]r
<latexit sha1_base64="BZ2ztujl6iCZvc01hF3Tr80JGfw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GXRjcsK9gFpCJPppB06mYSZSbGE/okbF4q49U/c+TdO2iy09cDA4Zx7uWdOmHKmtON8W5WNza3tnepubW//4PDIPj7pqiSThHZIwhPZD7GinAna0Uxz2k8lxXHIaS+c3BV+b0qlYol41LOU+jEeCRYxgrWRAtv2BjHW4zDKn+YB8wMZ2HWn4SyA1olbkjqUaAf212CYkCymQhOOlfJcJ9V+jqVmhNN5bZApmmIywSPqGSpwTJWfL5LP0YVRhihKpHlCo4X6eyPHsVKzODSTRUy16hXif56X6ejGz5lIM00FWR6KMo50gooa0JBJSjSfGYKJZCYrImMsMdGmrJopwV398jrpXjVcwx+u663bso4qnME5XIILTWjBPbShAwSm8Ayv8Gbl1ov1bn0sRytWuXMKf2B9/gD0W5Pa</latexit><latexit sha1_base64="BZ2ztujl6iCZvc01hF3Tr80JGfw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GXRjcsK9gFpCJPppB06mYSZSbGE/okbF4q49U/c+TdO2iy09cDA4Zx7uWdOmHKmtON8W5WNza3tnepubW//4PDIPj7pqiSThHZIwhPZD7GinAna0Uxz2k8lxXHIaS+c3BV+b0qlYol41LOU+jEeCRYxgrWRAtv2BjHW4zDKn+YB8wMZ2HWn4SyA1olbkjqUaAf212CYkCymQhOOlfJcJ9V+jqVmhNN5bZApmmIywSPqGSpwTJWfL5LP0YVRhihKpHlCo4X6eyPHsVKzODSTRUy16hXif56X6ejGz5lIM00FWR6KMo50gooa0JBJSjSfGYKJZCYrImMsMdGmrJopwV398jrpXjVcwx+u663bso4qnME5XIILTWjBPbShAwSm8Ayv8Gbl1ov1bn0sRytWuXMKf2B9/gD0W5Pa</latexit><latexit sha1_base64="BZ2ztujl6iCZvc01hF3Tr80JGfw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GXRjcsK9gFpCJPppB06mYSZSbGE/okbF4q49U/c+TdO2iy09cDA4Zx7uWdOmHKmtON8W5WNza3tnepubW//4PDIPj7pqiSThHZIwhPZD7GinAna0Uxz2k8lxXHIaS+c3BV+b0qlYol41LOU+jEeCRYxgrWRAtv2BjHW4zDKn+YB8wMZ2HWn4SyA1olbkjqUaAf212CYkCymQhOOlfJcJ9V+jqVmhNN5bZApmmIywSPqGSpwTJWfL5LP0YVRhihKpHlCo4X6eyPHsVKzODSTRUy16hXif56X6ejGz5lIM00FWR6KMo50gooa0JBJSjSfGYKJZCYrImMsMdGmrJopwV398jrpXjVcwx+u663bso4qnME5XIILTWjBPbShAwSm8Ayv8Gbl1ov1bn0sRytWuXMKf2B9/gD0W5Pa</latexit><latexit sha1_base64="BZ2ztujl6iCZvc01hF3Tr80JGfw=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GXRjcsK9gFpCJPppB06mYSZSbGE/okbF4q49U/c+TdO2iy09cDA4Zx7uWdOmHKmtON8W5WNza3tnepubW//4PDIPj7pqiSThHZIwhPZD7GinAna0Uxz2k8lxXHIaS+c3BV+b0qlYol41LOU+jEeCRYxgrWRAtv2BjHW4zDKn+YB8wMZ2HWn4SyA1olbkjqUaAf212CYkCymQhOOlfJcJ9V+jqVmhNN5bZApmmIywSPqGSpwTJWfL5LP0YVRhihKpHlCo4X6eyPHsVKzODSTRUy16hXif56X6ejGz5lIM00FWR6KMo50gooa0JBJSjSfGYKJZCYrImMsMdGmrJopwV398jrpXjVcwx+u663bso4qnME5XIILTWjBPbShAwSm8Ayv8Gbl1ov1bn0sRytWuXMKf2B9/gD0W5Pa</latexit>

r
<latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit><latexit sha1_base64="TaatZS+l9Mn0QTdiqP+lnNgdeC0=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORgsLEhtLjPKRwIXsLXOwYW/vsrtnQi78BBsLjbH1F9n5b1zgCgXfZJMn78xkZ94gEVwb1/12ChubW9s7xd3S3v7B4VH5+KSt41QxbLFYxKobUI2CS2wZbgR2E4U0CgR2gsntvN55QqV5LB/NNEE/oiPJQ86osdZDVVUH5Ypbcxci6+DlUIFczUH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseqMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw2s+4TFKDki0/ClNBTEzmd5MhV8iMmFqgTHG7K2FjqigzNp2SDcFbPXkd2vWaZ/m+Xmnc5HEU4QzO4RI8uIIG3EETWsBgBM/wCm+OcF6cd+dj2Vpw8plT+CPn8weSaI1K</latexit>

1� (1� pri )
[xi]r

<latexit sha1_base64="bXqq9+aaZWAdebvd2zcYTjRMw9U=">AAACB3icbZDLSsNAFIYnXmu9RV0KMliEumhJRNBl0Y3LCvYCaRom00k7dDIJMxOxhOzc+CpuXCji1ldw59s4abPQ1h8GPv5zDnPO78eMSmVZ38bS8srq2nppo7y5tb2za+7tt2WUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjj6/zeueeCEkjfqcmMXFDNOQ0oBgpbXnmkV2r2rXYo31x2k+dXojUyA/Sh8yjricyz6xYdWsquAh2ARVQqOmZX71BhJOQcIUZktKxrVi5KRKKYkayci+RJEZ4jIbE0chRSKSbTu/I4Il2BjCIhH5cwan7eyJFoZST0Ned+Z5yvpab/9WcRAWXbkp5nCjC8eyjIGFQRTAPBQ6oIFixiQaEBdW7QjxCAmGloyvrEOz5kxehfVa3Nd+eVxpXRRwlcAiOQRXY4AI0wA1oghbA4BE8g1fwZjwZL8a78TFrXTKKmQPwR8bnDwy/mNE=</latexit><latexit sha1_base64="bXqq9+aaZWAdebvd2zcYTjRMw9U=">AAACB3icbZDLSsNAFIYnXmu9RV0KMliEumhJRNBl0Y3LCvYCaRom00k7dDIJMxOxhOzc+CpuXCji1ldw59s4abPQ1h8GPv5zDnPO78eMSmVZ38bS8srq2nppo7y5tb2za+7tt2WUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjj6/zeueeCEkjfqcmMXFDNOQ0oBgpbXnmkV2r2rXYo31x2k+dXojUyA/Sh8yjricyz6xYdWsquAh2ARVQqOmZX71BhJOQcIUZktKxrVi5KRKKYkayci+RJEZ4jIbE0chRSKSbTu/I4Il2BjCIhH5cwan7eyJFoZST0Ned+Z5yvpab/9WcRAWXbkp5nCjC8eyjIGFQRTAPBQ6oIFixiQaEBdW7QjxCAmGloyvrEOz5kxehfVa3Nd+eVxpXRRwlcAiOQRXY4AI0wA1oghbA4BE8g1fwZjwZL8a78TFrXTKKmQPwR8bnDwy/mNE=</latexit><latexit sha1_base64="bXqq9+aaZWAdebvd2zcYTjRMw9U=">AAACB3icbZDLSsNAFIYnXmu9RV0KMliEumhJRNBl0Y3LCvYCaRom00k7dDIJMxOxhOzc+CpuXCji1ldw59s4abPQ1h8GPv5zDnPO78eMSmVZ38bS8srq2nppo7y5tb2za+7tt2WUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjj6/zeueeCEkjfqcmMXFDNOQ0oBgpbXnmkV2r2rXYo31x2k+dXojUyA/Sh8yjricyz6xYdWsquAh2ARVQqOmZX71BhJOQcIUZktKxrVi5KRKKYkayci+RJEZ4jIbE0chRSKSbTu/I4Il2BjCIhH5cwan7eyJFoZST0Ned+Z5yvpab/9WcRAWXbkp5nCjC8eyjIGFQRTAPBQ6oIFixiQaEBdW7QjxCAmGloyvrEOz5kxehfVa3Nd+eVxpXRRwlcAiOQRXY4AI0wA1oghbA4BE8g1fwZjwZL8a78TFrXTKKmQPwR8bnDwy/mNE=</latexit><latexit sha1_base64="bXqq9+aaZWAdebvd2zcYTjRMw9U=">AAACB3icbZDLSsNAFIYnXmu9RV0KMliEumhJRNBl0Y3LCvYCaRom00k7dDIJMxOxhOzc+CpuXCji1ldw59s4abPQ1h8GPv5zDnPO78eMSmVZ38bS8srq2nppo7y5tb2za+7tt2WUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjj6/zeueeCEkjfqcmMXFDNOQ0oBgpbXnmkV2r2rXYo31x2k+dXojUyA/Sh8yjricyz6xYdWsquAh2ARVQqOmZX71BhJOQcIUZktKxrVi5KRKKYkayci+RJEZ4jIbE0chRSKSbTu/I4Il2BjCIhH5cwan7eyJFoZST0Ned+Z5yvpab/9WcRAWXbkp5nCjC8eyjIGFQRTAPBQ6oIFixiQaEBdW7QjxCAmGloyvrEOz5kxehfVa3Nd+eVxpXRRwlcAiOQRXY4AI0wA1oghbA4BE8g1fwZjwZL8a78TFrXTKKmQPwR8bnDwy/mNE=</latexit>
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