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Brief Outline:

1. Motivation: distribution testing and the curse of dimensionality.


2. Property testing of distributions.


3. New results.

Main Premise:

Testing high-d discrete distributions


by algorithmically interacting with the distribution.



Types of Discrete, High-d distributions

Coming from  
Nature

Software or 
Generative Model Discrete Distribution from  

Enormous collection



Types of Discrete, High-d distributions

Coming from  
Nature

Software or 
Generative Model Discrete Distribution from  

Enormous collection

Algorithmic question: How to extract information from these high-d distributions?
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0 0 0 0 1 1 0 1 1 0 0 1 0 1 0

1 1 1 0 0 1 1 1 0 0 0 0 0 1 1

1 1 0 1 1 1 0 1 1 1 1 0 1 1 1

0 0 0 0 1 1 0 1 1 0 0 1 0 0 0

1 0 1 1 0 1 1 1 1 1 1 1 0 0 1

1 1 1 0 1 0 0 1 0 1 0 0 0 1 0

<latexit sha1_base64="TgscTeGA/kLoj0dVUxP9iHE04Vc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakqMuiLlxWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2b9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1L6u1h1qlfpPXUYQTOIVzcOEK6nAPDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDpU+SBw==</latexit>D1

0 1 1 1 0 1 0 1 0 0 0 0 1 0 0
1 1 1 0 0 1 0 1 0 1 0 1 0 0 1
1 1 0 1 0 1 0 0 1 0 0 0 1 0 0
1 1 0 1 0 1 1 0 0 1 0 1 1 0 0
0 1 1 0 1 1 0 0 1 1 1 0 0 1 0
1 1 0 1 1 1 0 0 0 1 0 0 1 1 0
0 1 0 0 0 0 1 1 0 1 0 1 1 1 1
1 0 1 0 0 1 0 0 1 1 1 0 0 0 0
0 1 0 0 1 0 0 1 0 1 0 0 1 0 1

<latexit sha1_base64="nhtsd2c8qoYpjBsYA25Am7Dptmw=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klRD0S9eARE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo769f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16reRbV+X680rvM6inACp3AOHlxCA+6gCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fptOSCA==</latexit>D2

Which is uniform on             ?
<latexit sha1_base64="dHfdcE3FvZqCoXJPczJ6ErQQ1xE=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgQkoi9bEsunFZwT6giWUynbRDJ5MwMxFKyG+4caGIW3/GnX/jpM1CWw9cOJxzL/fe48ecKW3b31ZpZXVtfaO8Wdna3tndq+4fdFSUSELbJOKR7PlYUc4EbWumOe3FkuLQ57TrT25zv/tEpWKReNDTmHohHgkWMIK1kVw3tc8cN3tMnYtsUK3ZdXsGtEycgtSgQGtQ/XKHEUlCKjThWKm+Y8faS7HUjHCaVdxE0RiTCR7RvqECh1R56ezmDJ0YZYiCSJoSGs3U3xMpDpWahr7pDLEeq0UvF//z+okOrr2UiTjRVJD5oiDhSEcoDwANmaRE86khmEhmbkVkjCUm2sRUMSE4iy8vk8553bmsN+4bteZNEUcZjuAYTsGBK2jCHbSgDQRieIZXeLMS68V6tz7mrSWrmDmEP7A+fwDkkJD0</latexit>

{0, 1}15



0 1 0 1 0 1 1 0 0 1 0 1 1 0 0

1 0 1 1 0 1 1 1 1 0 0 1 1 1 1

0 0 0 0 1 1 0 1 1 0 0 1 0 1 0
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1 1 0 1 1 1 0 1 1 1 1 0 1 1 1

0 0 0 0 1 1 0 1 1 0 0 1 0 0 0

1 0 1 1 0 1 1 1 1 1 1 1 0 0 1

1 1 1 0 1 0 0 1 0 1 0 0 0 1 0

<latexit sha1_base64="TgscTeGA/kLoj0dVUxP9iHE04Vc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakqMuiLlxWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2b9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1L6u1h1qlfpPXUYQTOIVzcOEK6nAPDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDpU+SBw==</latexit>D1

0 1 1 1 0 1 0 1 0 0 0 0 1 0 0
1 1 1 0 0 1 0 1 0 1 0 1 0 0 1
1 1 0 1 0 1 0 0 1 0 0 0 1 0 0
1 1 0 1 0 1 1 0 0 1 0 1 1 0 0
0 1 1 0 1 1 0 0 1 1 1 0 0 1 0
1 1 0 1 1 1 0 0 0 1 0 0 1 1 0
0 1 0 0 0 0 1 1 0 1 0 1 1 1 1
1 0 1 0 0 1 0 0 1 1 1 0 0 0 0
0 1 0 0 1 0 0 1 0 1 0 0 1 0 1

<latexit sha1_base64="nhtsd2c8qoYpjBsYA25Am7Dptmw=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klRD0S9eARE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo769f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16reRbV+X680rvM6inACp3AOHlxCA+6gCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fptOSCA==</latexit>D2

<latexit sha1_base64="GRzaJ9ensG2ge1nHySKN+DD9kHo="></latexit>

x ⇠ D2 :
15X

i=1

xi even

Which is uniform on             ?
<latexit sha1_base64="dHfdcE3FvZqCoXJPczJ6ErQQ1xE=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgQkoi9bEsunFZwT6giWUynbRDJ5MwMxFKyG+4caGIW3/GnX/jpM1CWw9cOJxzL/fe48ecKW3b31ZpZXVtfaO8Wdna3tndq+4fdFSUSELbJOKR7PlYUc4EbWumOe3FkuLQ57TrT25zv/tEpWKReNDTmHohHgkWMIK1kVw3tc8cN3tMnYtsUK3ZdXsGtEycgtSgQGtQ/XKHEUlCKjThWKm+Y8faS7HUjHCaVdxE0RiTCR7RvqECh1R56ezmDJ0YZYiCSJoSGs3U3xMpDpWahr7pDLEeq0UvF//z+okOrr2UiTjRVJD5oiDhSEcoDwANmaRE86khmEhmbkVkjCUm2sRUMSE4iy8vk8553bmsN+4bteZNEUcZjuAYTsGBK2jCHbSgDQRieIZXeLMS68V6tz7mrSWrmDmEP7A+fwDkkJD0</latexit>

{0, 1}15



 
 
Question 1: Is it uniform/the distribution you are expecting? [GR’00, Paninski’08]  
 
 
Question 2: Are two distributions the same? [BFRSW ’00] 
 
 
Question 3: Estimate properties of distributions … [VV’11]

How to efficiently extract information from a distribution?



How to efficiently extract information from a distribution?

 
 
Question 1: Is it uniform/the distribution you are expecting? [GR’00, Paninski’08]  
 
 
Question 2: Are two distributions the same? [BFRSW ’00] 
 
 
Question 3: Estimate properties of distributions … [VV’11]

Algorithmic Message: usable information in collision statistics, 
                                       often much more efficient than learning.



Birthday Paradox

Theorem (Paninski’08): Testing whether a distribution       is the uniform dist. 
                                      (or any fixed reference) over       can be done with 
                                                samples, and is tight.

<latexit sha1_base64="RZfGOiyOClC4eVStleMTtm3gGTY=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUVdS0IXLCvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+xuNqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24hxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A3aXkV8=</latexit>

D
<latexit sha1_base64="20cm8sqi7/WkkjsoQwEaalbjllk=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBA8hV2R6DHoxZsRzAOSJcxOepMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4dNo1JNoUEVV7odEQOcSWhYZjm0Ew1ERBxa0ehm6reeQBum5IMdJxAKMpAsZpRYJzW7dwIGpFcq+xV/BrxMgpyUUY56r/TV7SuaCpCWcmJMJ/ATG2ZEW0Y5TIrd1EBC6IgMoOOoJAJMmM2uneBTp/RxrLQrafFM/T2REWHMWESuUxA7NIveVPzP66Q2vgozJpPUgqTzRXHKsVV4+jruMw3U8rEjhGrmbsV0SDSh1gVUdCEEiy8vk+Z5JahWqvcX5dp1HkcBHaMTdIYCdIlq6BbVUQNR9Iie0St685T34r17H/PWFS+fOUJ/4H3+AGLDjwY=</latexit>

!
<latexit sha1_base64="mM8LAkr8CSSfSKnjo52wp+iOGWQ=">AAAB+HicbVBNS8NAEN34WetHox69BIvgqSQi1WPRizcr2A9oQtlsJ+3S3U3c3Qg17S/x4kERr/4Ub/4bt20O2vpg4PHeDDPzwoRRpV3321pZXVvf2CxsFbd3dvdK9v5BU8WpJNAgMYtlO8QKGBXQ0FQzaCcSMA8ZtMLh9dRvPYJUNBb3epRAwHFf0IgSrI3UtUu+epA6G/u3HPp4POnaZbfizuAsEy8nZZSj3rW//F5MUg5CE4aV6nhuooMMS00Jg0nRTxUkmAxxHzqGCsxBBdns8IlzYpSeE8XSlNDOTP09kWGu1IiHppNjPVCL3lT8z+ukOroMMiqSVIMg80VRyhwdO9MUnB6VQDQbGYKJpOZWhwywxESbrIomBG/x5WXSPKt41Ur17rxcu8rjKKAjdIxOkYcuUA3doDpqIIJS9Ixe0Zv1ZL1Y79bHvHXFymcO0R9Ynz9/wJOn</latexit>√
|!|



Birthday Paradox

Theorem (Paninski’08): Testing whether a distribution       is the uniform dist. 
                                      (or any fixed reference) over          can be done with 
                                              samples, and is tight.

<latexit sha1_base64="RZfGOiyOClC4eVStleMTtm3gGTY=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUVdS0IXLCvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+xuNqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24hxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A3aXkV8=</latexit>

D
<latexit sha1_base64="Noy8rByS8HbWzPhN/7nAkol5pwE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ac0sWw2m3bp7ibsboQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MOVMG9f9dkpr6xubW+Xtys7u3v5B9fCoo5NMEdomCU9UL8SaciZp2zDDaS9VFIuQ0244vp353SeqNEvkg5mkNBB4KFnMCDZW6vu5nwrk+dPHaFCtuXV3DrRKvILUoEBrUP3yo4RkgkpDONa677mpCXKsDCOcTit+pmmKyRgPad9SiQXVQT4/eYrOrBKhOFG2pEFz9fdEjoXWExHaToHNSC97M/E/r5+Z+DrImUwzQyVZLIozjkyCZv+jiClKDJ9Ygoli9lZERlhhYmxKFRuCt/zyKulc1L1GvXF/WWveFHGU4QRO4Rw8uIIm3EEL2kAggWd4hTfHOC/Ou/OxaC05xcwx/IHz+QPDv5Dv</latexit>

{±1}d
<latexit sha1_base64="w8T2gpvSw9rJvY8cwry2IdIbxYQ=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU90tUj0WvXisYD+gXUs2m21Dk+ySZIWy9Ed48aCIV3+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8epIrRFYh6rboA15UzSlmGG026iKBYBp51gfDvzO09UaRbLBzNJqC/wULKIEWys1Kk9ZuFFbTooV9yqOwdaJV5OKpCjOSh/9cOYpIJKQzjWuue5ifEzrAwjnE5L/VTTBJMxHtKepRILqv1sfu4UnVklRFGsbEmD5urviQwLrScisJ0Cm5Fe9mbif14vNdG1nzGZpIZKslgUpRyZGM1+RyFTlBg+sQQTxeytiIywwsTYhEo2BG/55VXSrlW9erV+f1lp3ORxFOEETuEcPLiCBtxBE1pAYAzP8ApvTuK8OO/Ox6K14OQzx/AHzucPlPuPGA==</latexit>

2d/2



Birthday Paradox

Theorem (Paninski’08): Testing whether a distribution       is the uniform dist. 
                                      (or any fixed reference) over          can be done with 
                                              samples, and is tight.

<latexit sha1_base64="RZfGOiyOClC4eVStleMTtm3gGTY=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUVdS0IXLCvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+xuNqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24hxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A3aXkV8=</latexit>

D
<latexit sha1_base64="Noy8rByS8HbWzPhN/7nAkol5pwE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ac0sWw2m3bp7ibsboQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MOVMG9f9dkpr6xubW+Xtys7u3v5B9fCoo5NMEdomCU9UL8SaciZp2zDDaS9VFIuQ0244vp353SeqNEvkg5mkNBB4KFnMCDZW6vu5nwrk+dPHaFCtuXV3DrRKvILUoEBrUP3yo4RkgkpDONa677mpCXKsDCOcTit+pmmKyRgPad9SiQXVQT4/eYrOrBKhOFG2pEFz9fdEjoXWExHaToHNSC97M/E/r5+Z+DrImUwzQyVZLIozjkyCZv+jiClKDJ9Ygoli9lZERlhhYmxKFRuCt/zyKulc1L1GvXF/WWveFHGU4QRO4Rw8uIIm3EEL2kAggWd4hTfHOC/Ou/OxaC05xcwx/IHz+QPDv5Dv</latexit>

{±1}d
<latexit sha1_base64="w8T2gpvSw9rJvY8cwry2IdIbxYQ=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU90tUj0WvXisYD+gXUs2m21Dk+ySZIWy9Ed48aCIV3+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8epIrRFYh6rboA15UzSlmGG026iKBYBp51gfDvzO09UaRbLBzNJqC/wULKIEWys1Kk9ZuFFbTooV9yqOwdaJV5OKpCjOSh/9cOYpIJKQzjWuue5ifEzrAwjnE5L/VTTBJMxHtKepRILqv1sfu4UnVklRFGsbEmD5urviQwLrScisJ0Cm5Fe9mbif14vNdG1nzGZpIZKslgUpRyZGM1+RyFTlBg+sQQTxeytiIywwsTYhEo2BG/55VXSrlW9erV+f1lp3ORxFOEETuEcPLiCBtxBE1pAYAzP8ApvTuK8OO/Ox6K14OQzx/AHzucPlPuPGA==</latexit>

2d/2

Two Things: 

1. Impressive sublinear bound and made it unimpressive.

2. Assigned meaning to coordinates.



Beyond “curse of dimensionality”…

Restricted Inputs 
(Ising models, Bayes nets, 

small mixtures, monotone dist) 



Restricted Inputs 
(Ising models, Bayes nets, 

small mixtures, monotone dist) 

Stronger Access

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

Beyond “curse of dimensionality”…



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="WV5+I9a4SSY+YrySZdm3c54LpC4=">AAAB/3icbVBNS8NAEJ3Ur1q/qoIXL4tFEKklkaIei148VrAf0MSy2W7apZtN2N0IJfbgX/HiQRGv/g1v/hu3bQ5afTDweG+GmXl+zJnStv1l5RYWl5ZX8quFtfWNza3i9k5TRYkktEEiHsm2jxXlTNCGZprTdiwpDn1OW/7wauK37qlULBK3ehRTL8R9wQJGsDZSt7jnykGEXCaQm5445eMyctzxnTFKdsWeAv0lTkZKkKHeLX66vYgkIRWacKxUx7Fj7aVYakY4HRfcRNEYkyHu046hAodUeen0/jE6NEoPBZE0JTSaqj8nUhwqNQp90xliPVDz3kT8z+skOrjwUibiRFNBZouChCMdoUkYqMckJZqPDMFEMnMrIgMsMdEmsoIJwZl/+S9pnlacs0r1plqqXWZx5GEfDuAIHDiHGlxDHRpA4AGe4AVerUfr2Xqz3metOSub2YVfsD6+AUGqlFU=</latexit>

⇢ 2 {�1, ⇤, 1}n
<latexit sha1_base64="APCrnTpurhu3Bb8kqjoMXMN+w3o=">AAACBXicbVDLSsNAFJ34rPUVdamLwVZwVRIp6rKoC5cV7AOaUCbTSTt08mDmRlpCN278FTcuFHHrP7jzb5y0WWjrgQuHc+7l3nu8WHAFlvVtLC2vrK6tFzaKm1vbO7vm3n5TRYmkrEEjEcm2RxQTPGQN4CBYO5aMBJ5gLW94nfmtByYVj8J7GMfMDUg/5D6nBLTUNY9G2AE2ghT7Mgpw2QkIDCgR6c2kPOmaJatiTYEXiZ2TEspR75pfTi+iScBCoIIo1bGtGNyUSOBUsEnRSRSLCR2SPutoGpKAKTedfjHBJ1rpYT+SukLAU/X3REoCpcaBpzuzI9W8l4n/eZ0E/Es35WGcAAvpbJGfCAwRziLBPS4ZBTHWhFDJ9a2YDogkFHRwRR2CPf/yImmeVezzSvWuWqpd5XEU0CE6RqfIRheohm5RHTUQRY/oGb2iN+PJeDHejY9Z65KRzxygPzA+fwDX15gr</latexit>

x from D
<latexit sha1_base64="oPoWlzuMU30FA7OpTXSaP9jwvSo=">AAACF3icbVDLSsNAFJ34tr6qLt0MtoK4CIkUdSOIblwq2FZoSphMb+zgZCbO3Igl9C/c+CtuXCjiVnf+jWkt4uusDufcyz33RKkUFj3v3Rkbn5icmp6ZLc3NLywulZdXGlZnhkOda6nNecQsSKGgjgIlnKcGWBJJaEaXRwO/eQ3GCq3OsJdCO2EXSsSCMyyksOwGCDeYWxddWg1MV4eC7tObUFRprM2XFCi4olvVfliueK43BP1L/BGpkBFOwvJb0NE8S0Ahl8zalu+l2M6ZQcEl9EtBZiFl/JJdQKugiiVg2/nwrz7dKJTOMEesFdKh+n0jZ4m1vSQqJhOGXfvbG4j/ea0M4712LlSaISj+eSjOJEVNByXRjjDAUfYKwrgRRVbKu8wwjkWVpaIE//fLf0lj2/V33NpprXJwOKpjhqyRdbJJfLJLDsgxOSF1wsktuSeP5Mm5cx6cZ+flc3TMGe2skh9wXj8AoP2dtA==</latexit>

s.t. ⇢i = xi for ⇢i 6= ⇤

-1 1 -1 * * 1 1 * -1 * 1 1 1 1 -1<latexit sha1_base64="TiJSkuvIeUmz9Rw72zd1OCx7HTs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9mVol6EohePFewHtEvJptk2NJuEJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMixRnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLSNTTWiTSC51J8KGciZo0zLLaUdpipOI03Y0vpv57SeqDZPi0U4UDRM8FCxmBFsntXt6JNEN6pcrftWfA62SICcVyNHol796A0nShApLODamG/jKhhnWlhFOp6VeaqjCZIyHtOuowAk1YTY/d4rOnDJAsdSuhEVz9fdEhhNjJknkOhNsR2bZm4n/ed3UxtdhxoRKLRVksShOObISzX5HA6YpsXziCCaauVsRGWGNiXUJlVwIwfLLq6R1UQ0uq7WHWqV+m8dRhBM4hXMI4ArqcA8NaAKBMTzDK7x5ynvx3r2PRWvBy2eO4Q+8zx9UTY7r</latexit>⇢ =

-1 1 -1 1 -1 1 1 1 -1 -1 1 1 1 1 -1<latexit sha1_base64="RN0QOuqgLtUgRkyRqPDjGa7mc1Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mVUr0IRS8eK9gPaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NZRoghtkYhHqhtgTTmTtGWY4bQbK4pFwGknmNxmfueRKs0i+WCmMfUFHkkWMoJNJj2hazQoV9yqOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsIrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVH16tXafa3SuMnjKMIJnMI5eHAJDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPF1CNoA==</latexit>x =

This talk’s access: Subcube Conditional Sampling [Bhattacharrya, Chakraborty ’18]



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="WV5+I9a4SSY+YrySZdm3c54LpC4=">AAAB/3icbVBNS8NAEJ3Ur1q/qoIXL4tFEKklkaIei148VrAf0MSy2W7apZtN2N0IJfbgX/HiQRGv/g1v/hu3bQ5afTDweG+GmXl+zJnStv1l5RYWl5ZX8quFtfWNza3i9k5TRYkktEEiHsm2jxXlTNCGZprTdiwpDn1OW/7wauK37qlULBK3ehRTL8R9wQJGsDZSt7jnykGEXCaQm5445eMyctzxnTFKdsWeAv0lTkZKkKHeLX66vYgkIRWacKxUx7Fj7aVYakY4HRfcRNEYkyHu046hAodUeen0/jE6NEoPBZE0JTSaqj8nUhwqNQp90xliPVDz3kT8z+skOrjwUibiRFNBZouChCMdoUkYqMckJZqPDMFEMnMrIgMsMdEmsoIJwZl/+S9pnlacs0r1plqqXWZx5GEfDuAIHDiHGlxDHRpA4AGe4AVerUfr2Xqz3metOSub2YVfsD6+AUGqlFU=</latexit>

⇢ 2 {�1, ⇤, 1}n
<latexit sha1_base64="APCrnTpurhu3Bb8kqjoMXMN+w3o=">AAACBXicbVDLSsNAFJ34rPUVdamLwVZwVRIp6rKoC5cV7AOaUCbTSTt08mDmRlpCN278FTcuFHHrP7jzb5y0WWjrgQuHc+7l3nu8WHAFlvVtLC2vrK6tFzaKm1vbO7vm3n5TRYmkrEEjEcm2RxQTPGQN4CBYO5aMBJ5gLW94nfmtByYVj8J7GMfMDUg/5D6nBLTUNY9G2AE2ghT7Mgpw2QkIDCgR6c2kPOmaJatiTYEXiZ2TEspR75pfTi+iScBCoIIo1bGtGNyUSOBUsEnRSRSLCR2SPutoGpKAKTedfjHBJ1rpYT+SukLAU/X3REoCpcaBpzuzI9W8l4n/eZ0E/Es35WGcAAvpbJGfCAwRziLBPS4ZBTHWhFDJ9a2YDogkFHRwRR2CPf/yImmeVezzSvWuWqpd5XEU0CE6RqfIRheohm5RHTUQRY/oGb2iN+PJeDHejY9Z65KRzxygPzA+fwDX15gr</latexit>

x from D
<latexit sha1_base64="oPoWlzuMU30FA7OpTXSaP9jwvSo=">AAACF3icbVDLSsNAFJ34tr6qLt0MtoK4CIkUdSOIblwq2FZoSphMb+zgZCbO3Igl9C/c+CtuXCjiVnf+jWkt4uusDufcyz33RKkUFj3v3Rkbn5icmp6ZLc3NLywulZdXGlZnhkOda6nNecQsSKGgjgIlnKcGWBJJaEaXRwO/eQ3GCq3OsJdCO2EXSsSCMyyksOwGCDeYWxddWg1MV4eC7tObUFRprM2XFCi4olvVfliueK43BP1L/BGpkBFOwvJb0NE8S0Ahl8zalu+l2M6ZQcEl9EtBZiFl/JJdQKugiiVg2/nwrz7dKJTOMEesFdKh+n0jZ4m1vSQqJhOGXfvbG4j/ea0M4712LlSaISj+eSjOJEVNByXRjjDAUfYKwrgRRVbKu8wwjkWVpaIE//fLf0lj2/V33NpprXJwOKpjhqyRdbJJfLJLDsgxOSF1wsktuSeP5Mm5cx6cZ+flc3TMGe2skh9wXj8AoP2dtA==</latexit>

s.t. ⇢i = xi for ⇢i 6= ⇤

-1 1 -1 1 * * * * * * * * * * *<latexit sha1_base64="TiJSkuvIeUmz9Rw72zd1OCx7HTs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9mVol6EohePFewHtEvJptk2NJuEJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMixRnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLSNTTWiTSC51J8KGciZo0zLLaUdpipOI03Y0vpv57SeqDZPi0U4UDRM8FCxmBFsntXt6JNEN6pcrftWfA62SICcVyNHol796A0nShApLODamG/jKhhnWlhFOp6VeaqjCZIyHtOuowAk1YTY/d4rOnDJAsdSuhEVz9fdEhhNjJknkOhNsR2bZm4n/ed3UxtdhxoRKLRVksShOObISzX5HA6YpsXziCCaauVsRGWGNiXUJlVwIwfLLq6R1UQ0uq7WHWqV+m8dRhBM4hXMI4ArqcA8NaAKBMTzDK7x5ynvx3r2PRWvBy2eO4Q+8zx9UTY7r</latexit>⇢ =

-1 1 -1 1 -1 1 1 1 -1 -1 1 1 1 1 -1<latexit sha1_base64="RN0QOuqgLtUgRkyRqPDjGa7mc1Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mVUr0IRS8eK9gPaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NZRoghtkYhHqhtgTTmTtGWY4bQbK4pFwGknmNxmfueRKs0i+WCmMfUFHkkWMoJNJj2hazQoV9yqOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsIrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVH16tXafa3SuMnjKMIJnMI5eHAJDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPF1CNoA==</latexit>x =

Prefix [Adar, Fisher, Levi ’25]
This talk’s access: Subcube Conditional Sampling [Bhattacharrya, Chakraborty ’18]



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="WV5+I9a4SSY+YrySZdm3c54LpC4=">AAAB/3icbVBNS8NAEJ3Ur1q/qoIXL4tFEKklkaIei148VrAf0MSy2W7apZtN2N0IJfbgX/HiQRGv/g1v/hu3bQ5afTDweG+GmXl+zJnStv1l5RYWl5ZX8quFtfWNza3i9k5TRYkktEEiHsm2jxXlTNCGZprTdiwpDn1OW/7wauK37qlULBK3ehRTL8R9wQJGsDZSt7jnykGEXCaQm5445eMyctzxnTFKdsWeAv0lTkZKkKHeLX66vYgkIRWacKxUx7Fj7aVYakY4HRfcRNEYkyHu046hAodUeen0/jE6NEoPBZE0JTSaqj8nUhwqNQp90xliPVDz3kT8z+skOrjwUibiRFNBZouChCMdoUkYqMckJZqPDMFEMnMrIgMsMdEmsoIJwZl/+S9pnlacs0r1plqqXWZx5GEfDuAIHDiHGlxDHRpA4AGe4AVerUfr2Xqz3metOSub2YVfsD6+AUGqlFU=</latexit>

⇢ 2 {�1, ⇤, 1}n
<latexit sha1_base64="APCrnTpurhu3Bb8kqjoMXMN+w3o=">AAACBXicbVDLSsNAFJ34rPUVdamLwVZwVRIp6rKoC5cV7AOaUCbTSTt08mDmRlpCN278FTcuFHHrP7jzb5y0WWjrgQuHc+7l3nu8WHAFlvVtLC2vrK6tFzaKm1vbO7vm3n5TRYmkrEEjEcm2RxQTPGQN4CBYO5aMBJ5gLW94nfmtByYVj8J7GMfMDUg/5D6nBLTUNY9G2AE2ghT7Mgpw2QkIDCgR6c2kPOmaJatiTYEXiZ2TEspR75pfTi+iScBCoIIo1bGtGNyUSOBUsEnRSRSLCR2SPutoGpKAKTedfjHBJ1rpYT+SukLAU/X3REoCpcaBpzuzI9W8l4n/eZ0E/Es35WGcAAvpbJGfCAwRziLBPS4ZBTHWhFDJ9a2YDogkFHRwRR2CPf/yImmeVezzSvWuWqpd5XEU0CE6RqfIRheohm5RHTUQRY/oGb2iN+PJeDHejY9Z65KRzxygPzA+fwDX15gr</latexit>

x from D
<latexit sha1_base64="oPoWlzuMU30FA7OpTXSaP9jwvSo=">AAACF3icbVDLSsNAFJ34tr6qLt0MtoK4CIkUdSOIblwq2FZoSphMb+zgZCbO3Igl9C/c+CtuXCjiVnf+jWkt4uusDufcyz33RKkUFj3v3Rkbn5icmp6ZLc3NLywulZdXGlZnhkOda6nNecQsSKGgjgIlnKcGWBJJaEaXRwO/eQ3GCq3OsJdCO2EXSsSCMyyksOwGCDeYWxddWg1MV4eC7tObUFRprM2XFCi4olvVfliueK43BP1L/BGpkBFOwvJb0NE8S0Ahl8zalu+l2M6ZQcEl9EtBZiFl/JJdQKugiiVg2/nwrz7dKJTOMEesFdKh+n0jZ4m1vSQqJhOGXfvbG4j/ea0M4712LlSaISj+eSjOJEVNByXRjjDAUfYKwrgRRVbKu8wwjkWVpaIE//fLf0lj2/V33NpprXJwOKpjhqyRdbJJfLJLDsgxOSF1wsktuSeP5Mm5cx6cZ+flc3TMGe2skh9wXj8AoP2dtA==</latexit>

s.t. ⇢i = xi for ⇢i 6= ⇤

-1 1 -1 1 * 1 1 1 -1 -1 1 1 1 1 -1<latexit sha1_base64="TiJSkuvIeUmz9Rw72zd1OCx7HTs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9mVol6EohePFewHtEvJptk2NJuEJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMixRnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLSNTTWiTSC51J8KGciZo0zLLaUdpipOI03Y0vpv57SeqDZPi0U4UDRM8FCxmBFsntXt6JNEN6pcrftWfA62SICcVyNHol796A0nShApLODamG/jKhhnWlhFOp6VeaqjCZIyHtOuowAk1YTY/d4rOnDJAsdSuhEVz9fdEhhNjJknkOhNsR2bZm4n/ed3UxtdhxoRKLRVksShOObISzX5HA6YpsXziCCaauVsRGWGNiXUJlVwIwfLLq6R1UQ0uq7WHWqV+m8dRhBM4hXMI4ArqcA8NaAKBMTzDK7x5ynvx3r2PRWvBy2eO4Q+8zx9UTY7r</latexit>⇢ =

-1 1 -1 1 -1 1 1 1 -1 -1 1 1 1 1 -1<latexit sha1_base64="RN0QOuqgLtUgRkyRqPDjGa7mc1Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mVUr0IRS8eK9gPaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NZRoghtkYhHqhtgTTmTtGWY4bQbK4pFwGknmNxmfueRKs0i+WCmMfUFHkkWMoJNJj2hazQoV9yqOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsIrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVH16tXafa3SuMnjKMIJnMI5eHAJDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPF1CNoA==</latexit>x =

Prefix [Adar, Fisher, Levi ’25]

Coordinate [Blanca, Chen, Stefanovic, Vigoda ’23]
This talk’s access: Subcube Conditional Sampling [Bhattacharrya, Chakraborty ’18]



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="WV5+I9a4SSY+YrySZdm3c54LpC4=">AAAB/3icbVBNS8NAEJ3Ur1q/qoIXL4tFEKklkaIei148VrAf0MSy2W7apZtN2N0IJfbgX/HiQRGv/g1v/hu3bQ5afTDweG+GmXl+zJnStv1l5RYWl5ZX8quFtfWNza3i9k5TRYkktEEiHsm2jxXlTNCGZprTdiwpDn1OW/7wauK37qlULBK3ehRTL8R9wQJGsDZSt7jnykGEXCaQm5445eMyctzxnTFKdsWeAv0lTkZKkKHeLX66vYgkIRWacKxUx7Fj7aVYakY4HRfcRNEYkyHu046hAodUeen0/jE6NEoPBZE0JTSaqj8nUhwqNQp90xliPVDz3kT8z+skOrjwUibiRFNBZouChCMdoUkYqMckJZqPDMFEMnMrIgMsMdEmsoIJwZl/+S9pnlacs0r1plqqXWZx5GEfDuAIHDiHGlxDHRpA4AGe4AVerUfr2Xqz3metOSub2YVfsD6+AUGqlFU=</latexit>

⇢ 2 {�1, ⇤, 1}n
<latexit sha1_base64="APCrnTpurhu3Bb8kqjoMXMN+w3o=">AAACBXicbVDLSsNAFJ34rPUVdamLwVZwVRIp6rKoC5cV7AOaUCbTSTt08mDmRlpCN278FTcuFHHrP7jzb5y0WWjrgQuHc+7l3nu8WHAFlvVtLC2vrK6tFzaKm1vbO7vm3n5TRYmkrEEjEcm2RxQTPGQN4CBYO5aMBJ5gLW94nfmtByYVj8J7GMfMDUg/5D6nBLTUNY9G2AE2ghT7Mgpw2QkIDCgR6c2kPOmaJatiTYEXiZ2TEspR75pfTi+iScBCoIIo1bGtGNyUSOBUsEnRSRSLCR2SPutoGpKAKTedfjHBJ1rpYT+SukLAU/X3REoCpcaBpzuzI9W8l4n/eZ0E/Es35WGcAAvpbJGfCAwRziLBPS4ZBTHWhFDJ9a2YDogkFHRwRR2CPf/yImmeVezzSvWuWqpd5XEU0CE6RqfIRheohm5RHTUQRY/oGb2iN+PJeDHejY9Z65KRzxygPzA+fwDX15gr</latexit>

x from D
<latexit sha1_base64="oPoWlzuMU30FA7OpTXSaP9jwvSo=">AAACF3icbVDLSsNAFJ34tr6qLt0MtoK4CIkUdSOIblwq2FZoSphMb+zgZCbO3Igl9C/c+CtuXCjiVnf+jWkt4uusDufcyz33RKkUFj3v3Rkbn5icmp6ZLc3NLywulZdXGlZnhkOda6nNecQsSKGgjgIlnKcGWBJJaEaXRwO/eQ3GCq3OsJdCO2EXSsSCMyyksOwGCDeYWxddWg1MV4eC7tObUFRprM2XFCi4olvVfliueK43BP1L/BGpkBFOwvJb0NE8S0Ahl8zalu+l2M6ZQcEl9EtBZiFl/JJdQKugiiVg2/nwrz7dKJTOMEesFdKh+n0jZ4m1vSQqJhOGXfvbG4j/ea0M4712LlSaISj+eSjOJEVNByXRjjDAUfYKwrgRRVbKu8wwjkWVpaIE//fLf0lj2/V33NpprXJwOKpjhqyRdbJJfLJLDsgxOSF1wsktuSeP5Mm5cx6cZ+flc3TMGe2skh9wXj8AoP2dtA==</latexit>

s.t. ⇢i = xi for ⇢i 6= ⇤

-1 1 -1 1 * 1 1 1 -1 -1 1 1 1 1 -1<latexit sha1_base64="TiJSkuvIeUmz9Rw72zd1OCx7HTs=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9mVol6EohePFewHtEvJptk2NJuEJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMixRnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLSNTTWiTSC51J8KGciZo0zLLaUdpipOI03Y0vpv57SeqDZPi0U4UDRM8FCxmBFsntXt6JNEN6pcrftWfA62SICcVyNHol796A0nShApLODamG/jKhhnWlhFOp6VeaqjCZIyHtOuowAk1YTY/d4rOnDJAsdSuhEVz9fdEhhNjJknkOhNsR2bZm4n/ed3UxtdhxoRKLRVksShOObISzX5HA6YpsXziCCaauVsRGWGNiXUJlVwIwfLLq6R1UQ0uq7WHWqV+m8dRhBM4hXMI4ArqcA8NaAKBMTzDK7x5ynvx3r2PRWvBy2eO4Q+8zx9UTY7r</latexit>⇢ =

-1 1 -1 1 -1 1 1 1 -1 -1 1 1 1 1 -1<latexit sha1_base64="RN0QOuqgLtUgRkyRqPDjGa7mc1Y=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mVUr0IRS8eK9gPaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NZRoghtkYhHqhtgTTmTtGWY4bQbK4pFwGknmNxmfueRKs0i+WCmMfUFHkkWMoJNJj2hazQoV9yqOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsIrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVH16tXafa3SuMnjKMIJnMI5eHAJDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPF1CNoA==</latexit>x =

Prefix [Adar, Fisher, Levi ’25]

Coordinate [Blanca, Chen, Stefanovic, Vigoda ’23]
This talk’s access: Subcube Conditional Sampling [Bhattacharrya, Chakraborty ’18]

(General) Conditioning [Canonne, Ron, Servedio’12; 
Chakraborty, Fisher, Goldhirsh, Matsliah ’12]



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="WV5+I9a4SSY+YrySZdm3c54LpC4=">AAAB/3icbVBNS8NAEJ3Ur1q/qoIXL4tFEKklkaIei148VrAf0MSy2W7apZtN2N0IJfbgX/HiQRGv/g1v/hu3bQ5afTDweG+GmXl+zJnStv1l5RYWl5ZX8quFtfWNza3i9k5TRYkktEEiHsm2jxXlTNCGZprTdiwpDn1OW/7wauK37qlULBK3ehRTL8R9wQJGsDZSt7jnykGEXCaQm5445eMyctzxnTFKdsWeAv0lTkZKkKHeLX66vYgkIRWacKxUx7Fj7aVYakY4HRfcRNEYkyHu046hAodUeen0/jE6NEoPBZE0JTSaqj8nUhwqNQp90xliPVDz3kT8z+skOrjwUibiRFNBZouChCMdoUkYqMckJZqPDMFEMnMrIgMsMdEmsoIJwZl/+S9pnlacs0r1plqqXWZx5GEfDuAIHDiHGlxDHRpA4AGe4AVerUfr2Xqz3metOSub2YVfsD6+AUGqlFU=</latexit>

⇢ 2 {�1, ⇤, 1}n
<latexit sha1_base64="APCrnTpurhu3Bb8kqjoMXMN+w3o=">AAACBXicbVDLSsNAFJ34rPUVdamLwVZwVRIp6rKoC5cV7AOaUCbTSTt08mDmRlpCN278FTcuFHHrP7jzb5y0WWjrgQuHc+7l3nu8WHAFlvVtLC2vrK6tFzaKm1vbO7vm3n5TRYmkrEEjEcm2RxQTPGQN4CBYO5aMBJ5gLW94nfmtByYVj8J7GMfMDUg/5D6nBLTUNY9G2AE2ghT7Mgpw2QkIDCgR6c2kPOmaJatiTYEXiZ2TEspR75pfTi+iScBCoIIo1bGtGNyUSOBUsEnRSRSLCR2SPutoGpKAKTedfjHBJ1rpYT+SukLAU/X3REoCpcaBpzuzI9W8l4n/eZ0E/Es35WGcAAvpbJGfCAwRziLBPS4ZBTHWhFDJ9a2YDogkFHRwRR2CPf/yImmeVezzSvWuWqpd5XEU0CE6RqfIRheohm5RHTUQRY/oGb2iN+PJeDHejY9Z65KRzxygPzA+fwDX15gr</latexit>

x from D
<latexit sha1_base64="oPoWlzuMU30FA7OpTXSaP9jwvSo=">AAACF3icbVDLSsNAFJ34tr6qLt0MtoK4CIkUdSOIblwq2FZoSphMb+zgZCbO3Igl9C/c+CtuXCjiVnf+jWkt4uusDufcyz33RKkUFj3v3Rkbn5icmp6ZLc3NLywulZdXGlZnhkOda6nNecQsSKGgjgIlnKcGWBJJaEaXRwO/eQ3GCq3OsJdCO2EXSsSCMyyksOwGCDeYWxddWg1MV4eC7tObUFRprM2XFCi4olvVfliueK43BP1L/BGpkBFOwvJb0NE8S0Ahl8zalu+l2M6ZQcEl9EtBZiFl/JJdQKugiiVg2/nwrz7dKJTOMEesFdKh+n0jZ4m1vSQqJhOGXfvbG4j/ea0M4712LlSaISj+eSjOJEVNByXRjjDAUfYKwrgRRVbKu8wwjkWVpaIE//fLf0lj2/V33NpprXJwOKpjhqyRdbJJfLJLDsgxOSF1wsktuSeP5Mm5cx6cZ+flc3TMGe2skh9wXj8AoP2dtA==</latexit>

s.t. ⇢i = xi for ⇢i 6= ⇤

Algorithmic Message: usable information in marginals of distribution, but only 
                                      after conditioning on random subcubes.

This talk’s access: Subcube Conditional Sampling [Bhattacharrya, Chakraborty ’18]



What we can currently do…

Property Complexity

Uniformity

Junta Testing

Monotonicity

<latexit sha1_base64="YDiXxYaLxbhOdbRLnl9O+0NoJ+g=">AAACEnicbVA9SwNBEN3zM8avU0ubxSAkCPEuBLUM2lhGSFTIxbC3mZgle3vn7pwQjvwGG/+KjYUitlZ2/hs3MYVfDwYe780wMy9MpDDoeR/OzOzc/MJibim/vLK6tu5ubJ6bONUcmjyWsb4MmQEpFDRRoITLRAOLQgkX4eBk7F/cgjYiVg0cJtCO2LUSPcEZWqnjlgIUsgtZ0OgDslGxOKB7NDA3GjM1Ku0HkBghY3VVKXXcglf2JqB/iT8lBTJFveO+B92YpxEo5JIZ0/K9BNsZ0yi4hFE+SA0kjA/YNbQsVSwC084mL43orlW6tBdrWwrpRP0+kbHImGEU2s6IYd/89sbif14rxd5ROxMqSREU/1rUSyXFmI7zoV2hgaMcWsK4FvZWyvtMM442xbwNwf/98l9yXin7B+XqWbVQO57GkSPbZIcUiU8OSY2ckjppEk7uyAN5Is/OvfPovDivX60zznRmi/yA8/YJHQ6dHw==</latexit>

⇥̃((k +
p
n)/✏2)

<latexit sha1_base64="LFzbM1tAVqwTYVS344nGKA6qPr0=">AAACDHicbVC7SgNBFJ2NrxhfUUubxSDEJu6GoJZBG8sIeUE2htnJTTJkdnaduSuEJR9g46/YWChi6wfY+TdOHoUmHhg4nHMud+7xI8E1Os63lVpZXVvfSG9mtrZ3dvey+wd1HcaKQY2FIlRNn2oQXEINOQpoRgpo4Ato+MPrid94AKV5KKs4iqAd0L7kPc4oGqmTzXnIRRcSrzoApOO8p+8VJnJ85kGkuQjlXfHUpJyCM4W9TNw5yZE5Kp3sl9cNWRyARCao1i3XibCdUIWcCRhnvFhDRNmQ9qFlqKQB6HYyPWZsnxila/dCZZ5Ee6r+nkhooPUo8E0yoDjQi95E/M9rxdi7bCdcRjGCZLNFvVjYGNqTZuwuV8BQjAyhTHHzV5sNqKIMTX8ZU4K7ePIyqRcL7nmhdFvKla/mdaTJETkmeeKSC1ImN6RCaoSRR/JMXsmb9WS9WO/WxyyasuYzh+QPrM8fPiObvA==</latexit>

⇥̃(
p
n/✏2)

Junta Learning
<latexit sha1_base64="QSmDuQm9nBYAsJDHUB+16quyuW4=">AAACEnicbVC7SgNBFJ31bXxFLW0Gg6BN3BVRS9HGMkISA9kos7M3yZDZmWXmrhCWfIONv2JjoYitlZ1/4+RRqPHAwOGcc7lzT5RKYdH3v7yZ2bn5hcWl5cLK6tr6RnFzq251ZjjUuJbaNCJmQQoFNRQooZEaYEkk4SbqXQ79m3swVmhVxX4KrYR1lGgLztBJd8WDEIWMIQ+rXUA22O8dhpBaIbW6PTqgIY810lDqDnXZkl/2R6DTJJiQEpmgclf8DGPNswQUcsmsbQZ+iq2cGRRcwqAQZhZSxnusA01HFUvAtvLRSQO655SYtrVxTyEdqT8ncpZY208il0wYdu1fbyj+5zUzbJ+1cqHSDEHx8aJ2JilqOuyHxsIAR9l3hHEj3F8p7zLDOLoWC66E4O/J06R+VA5OysfXx6Xzi0kdS2SH7JJ9EpBTck6uSIXUCCcP5Im8kFfv0Xv23rz3cXTGm8xsk1/wPr4BZSOdSQ==</latexit>

⇥̃(k/✏2) · log n

<latexit sha1_base64="2sxO85OpLs3a0ZegPhrddAbdUHs=">AAACBXicbVA9SwNBEN2LXzF+RS21OAxCbOJdkGgZtLGMkC/IxbC3mSRL9vaO3TkhHGls/Cs2ForY+h/s/DduPgpNfDDweG+GmXl+JLhGx/m2Uiura+sb6c3M1vbO7l52/6Cuw1gxqLFQhKrpUw2CS6ghRwHNSAENfAENf3gz8RsPoDQPZRVHEbQD2pe8xxlFI3Wyxx5y0YXEqw4A6Tgvzz2INBehvC+edbI5p+BMYS8Td05yZI5KJ/vldUMWByCRCap1y3UibCdUIWcCxhkv1hBRNqR9aBkqaQC6nUy/GNunRunavVCZkmhP1d8TCQ20HgW+6QwoDvSiNxH/81ox9q7aCZdRjCDZbFEvFjaG9iQSu8sVMBQjQyhT3NxqswFVlKEJLmNCcBdfXib1YsEtFUp3F7ny9TyONDkiJyRPXHJJyuSWVEiNMPJInskrebOerBfr3fqYtaas+cwh+QPr8wclwZha</latexit>

!̃(n/ω2)

<latexit sha1_base64="CY335DQb2LwIamOu8tgCUeiF9MM=">AAACGnicbVDLSgNBEJz1bXxFPXoZDEK8xN0g6lH04k0Fo0I2htlJRwfnsc70CmHZ7/Dir3jxoIg38eLfOIk5+CpoKKq66e5KUikchuFHMDI6Nj4xOTVdmpmdm18oLy6dOpNZDg1upLHnCXMghYYGCpRwnlpgKpFwllzv9/2zW7BOGH2CvRRail1q0RWcoZfa5ShGITuQHxbVWDG8sipPjewVVbVOY3djMdcF3aAxpE5Ioy/q6+1yJayFA9C/JBqSChniqF1+izuGZwo0csmca0Zhiq2cWRRcQlGKMwcp49fsEpqeaqbAtfLBawVd80qHdo31pZEO1O8TOVPO9VTiO/vnu99eX/zPa2bY3WnlQqcZguZfi7qZpGhoPyfaERY4yp4njFvhb6X8ilnG0adZ8iFEv1/+S07rtWirtnW8WdndG8YxRVbIKqmSiGyTXXJAjkiDcHJHHsgTeQ7ug8fgJXj9ah0JhjPL5AeC909RqaEG</latexit>

Õ(poly(m)
→
n/ω

2)

<latexit sha1_base64="rpTCrqorrSl9mh9XQgica5AT/rs=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48VTFtIY9lsN+3S3U3Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5UcqZNq777ZTW1jc2t8rblZ3dvf2D6uFRWyeZItQnCU9UN8Kaciapb5jhtJsqikXEaSca3878zhNVmiXywUxSGgo8lCxmBBsr+YEIH2W/WnPr7hxolXgFqUGBVr/61RskJBNUGsKx1oHnpibMsTKMcDqt9DJNU0zGeEgDSyUWVIf5/NgpOrPKAMWJsiUNmqu/J3IstJ6IyHYKbEZ62ZuJ/3lBZuLrMGcyzQyVZLEozjgyCZp9jgZMUWL4xBJMFLO3IjLCChNj86nYELzll1dJ+6LuNeqN+8ta86aIowwncArn4MEVNOEOWuADAQbP8ApvjnRenHfnY9FacoqZY/gD5/MHvMOOqA==</latexit>

[m]n

[CM’23]



Restricted Inputs Subcube Conditioning

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

Product  
distributions 

subcube conditioning 
= 

samples



Product Distributions are much simpler.

0 1 0 1 0 1 1 0 0 1 0 1 1 0 0

1 0 1 1 0 1 1 1 1 0 0 1 1 1 1

0 0 0 0 1 1 0 1 1 0 0 1 0 1 0

1 1 1 0 0 1 1 1 0 0 0 0 0 1 1

1 1 0 1 1 1 0 1 1 1 1 0 1 1 1

0 0 0 0 1 1 0 1 1 0 0 1 0 0 0

1 0 1 1 0 1 1 1 1 1 1 1 0 0 1

1 1 1 0 1 0 0 1 0 1 0 0 0 1 0

<latexit sha1_base64="TgscTeGA/kLoj0dVUxP9iHE04Vc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakqMuiLlxWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2b9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1L6u1h1qlfpPXUYQTOIVzcOEK6nAPDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDpU+SBw==</latexit>D1

1 0 0 0 0 0 1 1 0 1 1 0 1 1 1
0 0 1 0 1 0 0 0 1 1 1 1 1 1 0
0 1 1 0 0 1 0 1 0 1 0 0 1 1 1
0 0 1 1 0 0 0 1 1 0 1 0 1 1 0
0 0 0 0 0 0 0 0 1 1 1 1 1 0 1
0 1 0 0 0 0 1 1 1 0 1 0 1 1 1
0 0 0 0 1 0 0 0 0 1 1 1 0 1 1
0 0 0 0 0 0 0 1 0 1 1 1 1 1 1
0 0 0 0 0 0 0 1 1 1 0 1 1 1 0

<latexit sha1_base64="nhtsd2c8qoYpjBsYA25Am7Dptmw=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klRD0S9eARE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo769f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16reRbV+X680rvM6inACp3AOHlxCA+6gCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fptOSCA==</latexit>D2

Which is uniform on             ?
<latexit sha1_base64="dHfdcE3FvZqCoXJPczJ6ErQQ1xE=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgQkoi9bEsunFZwT6giWUynbRDJ5MwMxFKyG+4caGIW3/GnX/jpM1CWw9cOJxzL/fe48ecKW3b31ZpZXVtfaO8Wdna3tndq+4fdFSUSELbJOKR7PlYUc4EbWumOe3FkuLQ57TrT25zv/tEpWKReNDTmHohHgkWMIK1kVw3tc8cN3tMnYtsUK3ZdXsGtEycgtSgQGtQ/XKHEUlCKjThWKm+Y8faS7HUjHCaVdxE0RiTCR7RvqECh1R56ezmDJ0YZYiCSJoSGs3U3xMpDpWahr7pDLEeq0UvF//z+okOrr2UiTjRVJD5oiDhSEcoDwANmaRE86khmEhmbkVkjCUm2sRUMSE4iy8vk8553bmsN+4bteZNEUcZjuAYTsGBK2jCHbSgDQRieIZXeLMS68V6tz7mrSWrmDmEP7A+fwDkkJD0</latexit>

{0, 1}15



0 1 0 1 0 1 1 0 0 1 0 1 1 0 0

1 0 1 1 0 1 1 1 1 0 0 1 1 1 1

0 0 0 0 1 1 0 1 1 0 0 1 0 1 0

1 1 1 0 0 1 1 1 0 0 0 0 0 1 1

1 1 0 1 1 1 0 1 1 1 1 0 1 1 1

0 0 0 0 1 1 0 1 1 0 0 1 0 0 0

1 0 1 1 0 1 1 1 1 1 1 1 0 0 1

1 1 1 0 1 0 0 1 0 1 0 0 0 1 0

<latexit sha1_base64="TgscTeGA/kLoj0dVUxP9iHE04Vc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakqMuiLlxWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2b9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1L6u1h1qlfpPXUYQTOIVzcOEK6nAPDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDpU+SBw==</latexit>D1

1 0 0 0 0 0 1 1 0 1 1 0 1 1 1
0 0 1 0 1 0 0 0 1 1 1 1 1 1 0
0 1 1 0 0 1 0 1 0 1 0 0 1 1 1
0 0 1 1 0 0 0 1 1 0 1 0 1 1 0
0 0 0 0 0 0 0 0 1 1 1 1 1 0 1
0 1 0 0 0 0 1 1 1 0 1 0 1 1 1
0 0 0 0 1 0 0 0 0 1 1 1 0 1 1
0 0 0 0 0 0 0 1 0 1 1 1 1 1 1
0 0 0 0 0 0 0 1 1 1 0 1 1 1 0

<latexit sha1_base64="nhtsd2c8qoYpjBsYA25Am7Dptmw=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klRD0S9eARE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo769f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16reRbV+X680rvM6inACp3AOHlxCA+6gCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fptOSCA==</latexit>D2

Which is uniform on             ?
<latexit sha1_base64="dHfdcE3FvZqCoXJPczJ6ErQQ1xE=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgQkoi9bEsunFZwT6giWUynbRDJ5MwMxFKyG+4caGIW3/GnX/jpM1CWw9cOJxzL/fe48ecKW3b31ZpZXVtfaO8Wdna3tndq+4fdFSUSELbJOKR7PlYUc4EbWumOe3FkuLQ57TrT25zv/tEpWKReNDTmHohHgkWMIK1kVw3tc8cN3tMnYtsUK3ZdXsGtEycgtSgQGtQ/XKHEUlCKjThWKm+Y8faS7HUjHCaVdxE0RiTCR7RvqECh1R56ezmDJ0YZYiCSJoSGs3U3xMpDpWahr7pDLEeq0UvF//z+okOrr2UiTjRVJD5oiDhSEcoDwANmaRE86khmEhmbkVkjCUm2sRUMSE4iy8vk8553bmsN+4bteZNEUcZjuAYTsGBK2jCHbSgDQRieIZXeLMS68V6tz7mrSWrmDmEP7A+fwDkkJD0</latexit>

{0, 1}15

<latexit sha1_base64="cAfn/5WibtMYRY19cRZ/X5mScMY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0hKqV6EohePFewHJKFstpt26WYTdjdCCf0bXjwo4tU/481/47bNQVsfDDzem2FmXphyprTjfFuljc2t7Z3ybmVv/+DwqHp80lVJJgntkIQnsh9iRTkTtKOZ5rSfSorjkNNeOLmb+70nKhVLxKOepjSI8UiwiBGsjeT7bem5AbpBjl0fVGuO7SyA1olbkBoUaA+qX/4wIVlMhSYcK+W5TqqDHEvNCKezip8pmmIywSPqGSpwTFWQL26eoQujDFGUSFNCo4X6eyLHsVLTODSdMdZjterNxf88L9PRdZAzkWaaCrJcFGUc6QTNA0BDJinRfGoIJpKZWxEZY4mJNjFVTAju6svrpFu33abdeGjUWrdFHGU4g3O4BBeuoAX30IYOEEjhGV7hzcqsF+vd+li2lqxi5hT+wPr8AYggkA8=</latexit>

Pr[1] = 0.2
<latexit sha1_base64="o7ocT6r/3t23++pF0Hbop0GhsDQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0ik1F6EohePFewHJKFstpt26WYTdjdCCf0bXjwo4tU/481/47bNQVsfDDzem2FmXphyprTjfFuljc2t7Z3ybmVv/+DwqHp80lVJJgntkIQnsh9iRTkTtKOZ5rSfSorjkNNeOLmb+70nKhVLxKOepjSI8UiwiBGsjeT7bem5AbpBjt0cVGuO7SyA1olbkBoUaA+qX/4wIVlMhSYcK+W5TqqDHEvNCKezip8pmmIywSPqGSpwTFWQL26eoQujDFGUSFNCo4X6eyLHsVLTODSdMdZjterNxf88L9NRM8iZSDNNBVkuijKOdILmAaAhk5RoPjUEE8nMrYiMscREm5gqJgR39eV10r2y3YZdf6jXWrdFHGU4g3O4BBeuoQX30IYOEEjhGV7hzcqsF+vd+li2lqxi5hT+wPr8AZE4kBU=</latexit>

Pr[1] = 0.8

Product Distributions are much simpler.



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="5nC36B2Bz1LJXOn5dQQdF+EYJ7o="></latexit>

µ(p) = (µ(p)1, µ(p)2, . . . , µ(p)n) = E
x⇠p

[x] 2 [�1, 1]n

Space of distributions in 
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

Space of 
<latexit sha1_base64="pJFoW/tITxpzeVl3hWnBobVDOOc=">AAAB/HicbVDLSsNAFJ3UV62vapduBotQQUsiRV0W3bisYB+QxDKZTtqhM5MwMxFCqL/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7TxAzqrRtf1uFldW19Y3iZmlre2d3r7x/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3GN9M/e4jkYpG4l6nMfE5GgoaUoy0kfrliseTWnwCPSqge+acOv6DUat23Z4BLhMnJ1WQo9Uvf3mDCCecCI0ZUsp17Fj7GZKaYkYmJS9RJEZ4jIbENVQgTpSfzY6fwGOjDGAYSVNCw5n6eyJDXKmUB6aTIz1Si95U/M9zEx1e+RkVcaKJwPNFYcKgjuA0CTigkmDNUkMQltTcCvEISYS1yatkQnAWX14mnfO6c1Fv3DWqzes8jiI4BEegBhxwCZrgFrRAG2CQgmfwCt6sJ+vFerc+5q0FK5+pgD+wPn8AGoOTIw==</latexit>

µ(p) 2 [�1, 1]n

<latexit sha1_base64="VwHDNFAbEeQuQDxgJ3JIqZSBwJo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXgnoMevEYwTwgWcLsZDYZM49lZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9Hodua3nqg2TMkHO05oKPBAspgRbJ3U7Iq0nJz3iiW/4s+BVkmQkRJkqPeKX92+Iqmg0hKOjekEfmLDCdaWEU6nhW5qaILJCA9ox1GJBTXhZH7tFJ05pY9ipV1Ji+bq74kJFsaMReQ6BbZDs+zNxP+8Tmrj63DCZJJaKsliUZxyZBWavY76TFNi+dgRTDRztyIyxBoT6wIquBCC5ZdXSfOiElxWqvfVUu0miyMPJ3AKZQjgCmpwB3VoAIFHeIZXePOU9+K9ex+L1pyXzRzDH3ifP/gXjr4=</latexit>

µ(p)

bias of each  
coordinate 

Product Distributions on



Product Distributions on
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="5nC36B2Bz1LJXOn5dQQdF+EYJ7o="></latexit>

µ(p) = (µ(p)1, µ(p)2, . . . , µ(p)n) = E
x⇠p

[x] 2 [�1, 1]n

Space of distributions in 
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

Space of 
<latexit sha1_base64="pJFoW/tITxpzeVl3hWnBobVDOOc=">AAAB/HicbVDLSsNAFJ3UV62vapduBotQQUsiRV0W3bisYB+QxDKZTtqhM5MwMxFCqL/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7TxAzqrRtf1uFldW19Y3iZmlre2d3r7x/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3GN9M/e4jkYpG4l6nMfE5GgoaUoy0kfrliseTWnwCPSqge+acOv6DUat23Z4BLhMnJ1WQo9Uvf3mDCCecCI0ZUsp17Fj7GZKaYkYmJS9RJEZ4jIbENVQgTpSfzY6fwGOjDGAYSVNCw5n6eyJDXKmUB6aTIz1Si95U/M9zEx1e+RkVcaKJwPNFYcKgjuA0CTigkmDNUkMQltTcCvEISYS1yatkQnAWX14mnfO6c1Fv3DWqzes8jiI4BEegBhxwCZrgFrRAG2CQgmfwCt6sJ+vFerc+5q0FK5+pgD+wPn8AGoOTIw==</latexit>

µ(p) 2 [�1, 1]n

<latexit sha1_base64="VwHDNFAbEeQuQDxgJ3JIqZSBwJo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXgnoMevEYwTwgWcLsZDYZM49lZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9Hodua3nqg2TMkHO05oKPBAspgRbJ3U7Iq0nJz3iiW/4s+BVkmQkRJkqPeKX92+Iqmg0hKOjekEfmLDCdaWEU6nhW5qaILJCA9ox1GJBTXhZH7tFJ05pY9ipV1Ji+bq74kJFsaMReQ6BbZDs+zNxP+8Tmrj63DCZJJaKsliUZxyZBWavY76TFNi+dgRTDRztyIyxBoT6wIquBCC5ZdXSfOiElxWqvfVUu0miyMPJ3AKZQjgCmpwB3VoAIFHeIZXePOU9+K9ex+L1pyXzRzDH3ifP/gXjr4=</latexit>

µ(p)

bias of each  
coordinate 

Huge reduction 
in complexity!



Product Distributions on
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="5nC36B2Bz1LJXOn5dQQdF+EYJ7o="></latexit>

µ(p) = (µ(p)1, µ(p)2, . . . , µ(p)n) = E
x⇠p

[x] 2 [�1, 1]n

Space of distributions in 
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

Space of 
<latexit sha1_base64="pJFoW/tITxpzeVl3hWnBobVDOOc=">AAAB/HicbVDLSsNAFJ3UV62vapduBotQQUsiRV0W3bisYB+QxDKZTtqhM5MwMxFCqL/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7TxAzqrRtf1uFldW19Y3iZmlre2d3r7x/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3GN9M/e4jkYpG4l6nMfE5GgoaUoy0kfrliseTWnwCPSqge+acOv6DUat23Z4BLhMnJ1WQo9Uvf3mDCCecCI0ZUsp17Fj7GZKaYkYmJS9RJEZ4jIbENVQgTpSfzY6fwGOjDGAYSVNCw5n6eyJDXKmUB6aTIz1Si95U/M9zEx1e+RkVcaKJwPNFYcKgjuA0CTigkmDNUkMQltTcCvEISYS1yatkQnAWX14mnfO6c1Fv3DWqzes8jiI4BEegBhxwCZrgFrRAG2CQgmfwCt6sJ+vFerc+5q0FK5+pgD+wPn8AGoOTIw==</latexit>

µ(p) 2 [�1, 1]n

<latexit sha1_base64="VwHDNFAbEeQuQDxgJ3JIqZSBwJo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXgnoMevEYwTwgWcLsZDYZM49lZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9Hodua3nqg2TMkHO05oKPBAspgRbJ3U7Iq0nJz3iiW/4s+BVkmQkRJkqPeKX92+Iqmg0hKOjekEfmLDCdaWEU6nhW5qaILJCA9ox1GJBTXhZH7tFJ05pY9ipV1Ji+bq74kJFsaMReQ6BbZDs+zNxP+8Tmrj63DCZJJaKsliUZxyZBWavY76TFNi+dgRTDRztyIyxBoT6wIquBCC5ZdXSfOiElxWqvfVUu0miyMPJ3AKZQjgCmpwB3VoAIFHeIZXePOU9+K9ex+L1pyXzRzDH3ifP/gXjr4=</latexit>

µ(p)

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

bias of each  
coordinate 



Product Distributions on
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="5nC36B2Bz1LJXOn5dQQdF+EYJ7o="></latexit>

µ(p) = (µ(p)1, µ(p)2, . . . , µ(p)n) = E
x⇠p

[x] 2 [�1, 1]n

Space of distributions in 
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

Space of 
<latexit sha1_base64="pJFoW/tITxpzeVl3hWnBobVDOOc=">AAAB/HicbVDLSsNAFJ3UV62vapduBotQQUsiRV0W3bisYB+QxDKZTtqhM5MwMxFCqL/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7TxAzqrRtf1uFldW19Y3iZmlre2d3r7x/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3GN9M/e4jkYpG4l6nMfE5GgoaUoy0kfrliseTWnwCPSqge+acOv6DUat23Z4BLhMnJ1WQo9Uvf3mDCCecCI0ZUsp17Fj7GZKaYkYmJS9RJEZ4jIbENVQgTpSfzY6fwGOjDGAYSVNCw5n6eyJDXKmUB6aTIz1Si95U/M9zEx1e+RkVcaKJwPNFYcKgjuA0CTigkmDNUkMQltTcCvEISYS1yatkQnAWX14mnfO6c1Fv3DWqzes8jiI4BEegBhxwCZrgFrRAG2CQgmfwCt6sJ+vFerc+5q0FK5+pgD+wPn8AGoOTIw==</latexit>

µ(p) 2 [�1, 1]n

<latexit sha1_base64="VwHDNFAbEeQuQDxgJ3JIqZSBwJo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXgnoMevEYwTwgWcLsZDYZM49lZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9Hodua3nqg2TMkHO05oKPBAspgRbJ3U7Iq0nJz3iiW/4s+BVkmQkRJkqPeKX92+Iqmg0hKOjekEfmLDCdaWEU6nhW5qaILJCA9ox1GJBTXhZH7tFJ05pY9ipV1Ji+bq74kJFsaMReQ6BbZDs+zNxP+8Tmrj63DCZJJaKsliUZxyZBWavY76TFNi+dgRTDRztyIyxBoT6wIquBCC5ZdXSfOiElxWqvfVUu0miyMPJ3AKZQjgCmpwB3VoAIFHeIZXePOU9+K9ex+L1pyXzRzDH3ifP/gXjr4=</latexit>

µ(p)

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

bias of each  
coordinate 

<latexit sha1_base64="58Ph7yMbgd7+VdpX76v54vKaNOk=">AAACE3icbVDLSgMxFM34rPVVdekmWIRWpMyUoi6LblxW6As6ZcikaRuazAzJHbFM+w9u/BU3LhRx68adf2P6WGjrgcDhnHO5ucePBNdg29/Wyura+sZmaiu9vbO7t585OKzrMFaU1WgoQtX0iWaCB6wGHARrRooR6QvW8Ac3E79xz5TmYVCFYcTakvQC3uWUgJG8zJk7wq6Mc1EeuyOviN0emLDEHS9xgT1AUq2Px7noHMd5L5O1C/YUeJk4c5JFc1S8zJfbCWksWQBUEK1bjh1BOyEKOBVsnHZjzSJCB6THWoYGRDLdTqY3jfGpUTq4GyrzAsBT9fdEQqTWQ+mbpCTQ14veRPzPa8XQvWonPIhiYAGdLerGAkOIJwXhDleMghgaQqji5q+Y9okiFEyNaVOCs3jyMqkXC85FoXRXypav53Wk0DE6QTnkoEtURreogmqIokf0jF7Rm/VkvVjv1scsumLNZ47QH1ifPw9snQo=</latexit>

kµ(p)k2 & dTV(p, u)

Simple Claim:



Product Distributions on
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="5nC36B2Bz1LJXOn5dQQdF+EYJ7o="></latexit>

µ(p) = (µ(p)1, µ(p)2, . . . , µ(p)n) = E
x⇠p

[x] 2 [�1, 1]n

bias of each  
coordinate 

Theorem: There is an algorithm using                    samples from a product dist. 
                  which can test whether it is uniform or far-from uniform, and is tight.


• lb implies                  subcube queries are necessary.  

<latexit sha1_base64="tU16etqDH/MdWYYCcuJxZlF921I=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR6qbOFKkui27cWcE+oDOWTJppQzPJmGSEMnbhr7hxoYhbf8Odf2PazkKrBy4czrmXe+8JYkaVdpwvK7ewuLS8kl8trK1vbG7Z2ztNJRKJSQMLJmQ7QIowyklDU81IO5YERQEjrWB4MfFb90QqKviNHsXEj1Cf05BipI3UtfeuSp66kzrl42OPxIoywW8rR1276JSdKeBf4makCDLUu/an1xM4iQjXmCGlOq4Taz9FUlPMyLjgJYrECA9Rn3QM5Sgiyk+n94/hoVF6MBTSFNdwqv6cSFGk1CgKTGeE9EDNexPxP6+T6PDMTymPE004ni0KEwa1gJMwYI9KgjUbGYKwpOZWiAdIIqxNZAUTgjv/8l/SrJTdarl6fVKsnWdx5ME+OAAl4IJTUAOXoA4aAIMH8ARewKv1aD1bb9b7rDVnZTO74Besj2+QuJXT</latexit>

O(
→
n/ω

2)

<latexit sha1_base64="58Ph7yMbgd7+VdpX76v54vKaNOk=">AAACE3icbVDLSgMxFM34rPVVdekmWIRWpMyUoi6LblxW6As6ZcikaRuazAzJHbFM+w9u/BU3LhRx68adf2P6WGjrgcDhnHO5ucePBNdg29/Wyura+sZmaiu9vbO7t585OKzrMFaU1WgoQtX0iWaCB6wGHARrRooR6QvW8Ac3E79xz5TmYVCFYcTakvQC3uWUgJG8zJk7wq6Mc1EeuyOviN0emLDEHS9xgT1AUq2Px7noHMd5L5O1C/YUeJk4c5JFc1S8zJfbCWksWQBUEK1bjh1BOyEKOBVsnHZjzSJCB6THWoYGRDLdTqY3jfGpUTq4GyrzAsBT9fdEQqTWQ+mbpCTQ14veRPzPa8XQvWonPIhiYAGdLerGAkOIJwXhDleMghgaQqji5q+Y9okiFEyNaVOCs3jyMqkXC85FoXRXypav53Wk0DE6QTnkoEtURreogmqIokf0jF7Rm/VkvVjv1scsumLNZ47QH1ifPw9snQo=</latexit>

kµ(p)k2 & dTV(p, u)

Simple Claim:

<latexit sha1_base64="NTqxKtUb9H2NcO56Sv/SkssHWsg=">AAACBHicbVBNS8NAEN34WetX1GMvwSLUS02KVI9FL96sYD+giWWznbRLN5u4uxFK6MGLf8WLB0W8+iO8+W/ctjlo64OBx3szzMzzY0alsu1vY2l5ZXVtPbeR39za3tk19/abMkoEgQaJWCTaPpbAKIeGoopBOxaAQ59Byx9eTvzWAwhJI36rRjF4Ie5zGlCClZa6ZsG9DqGPS668Fyrl4xMXYklZxO8qx12zaJftKaxF4mSkiDLUu+aX24tIEgJXhGEpO44dKy/FQlHCYJx3EwkxJkPch46mHIcgvXT6xNg60krPCiKhiytrqv6eSHEo5Sj0dWeI1UDOexPxP6+TqODcSymPEwWczBYFCbNUZE0SsXpUAFFspAkmgupbLTLAAhOlc8vrEJz5lxdJs1J2quXqzWmxdpHFkUMFdIhKyEFnqIauUB01EEGP6Bm9ojfjyXgx3o2PWeuSkc0coD8wPn8Acm+X+w==</latexit>

!(
→
n/ω2)



General Distributions on
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="5nC36B2Bz1LJXOn5dQQdF+EYJ7o="></latexit>

µ(p) = (µ(p)1, µ(p)2, . . . , µ(p)n) = E
x⇠p

[x] 2 [�1, 1]n

bias of each  
coordinate 

Theorem: There is an algorithm using                    samples from a product dist. 
                  which can test whether it is uniform or far-from uniform, and is tight.


• lb implies                  subcube queries are necessary.  

<latexit sha1_base64="tU16etqDH/MdWYYCcuJxZlF921I=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR6qbOFKkui27cWcE+oDOWTJppQzPJmGSEMnbhr7hxoYhbf8Odf2PazkKrBy4czrmXe+8JYkaVdpwvK7ewuLS8kl8trK1vbG7Z2ztNJRKJSQMLJmQ7QIowyklDU81IO5YERQEjrWB4MfFb90QqKviNHsXEj1Cf05BipI3UtfeuSp66kzrl42OPxIoywW8rR1276JSdKeBf4makCDLUu/an1xM4iQjXmCGlOq4Taz9FUlPMyLjgJYrECA9Rn3QM5Sgiyk+n94/hoVF6MBTSFNdwqv6cSFGk1CgKTGeE9EDNexPxP6+T6PDMTymPE004ni0KEwa1gJMwYI9KgjUbGYKwpOZWiAdIIqxNZAUTgjv/8l/SrJTdarl6fVKsnWdx5ME+OAAl4IJTUAOXoA4aAIMH8ARewKv1aD1bb9b7rDVnZTO74Besj2+QuJXT</latexit>

O(
→
n/ω

2)

<latexit sha1_base64="58Ph7yMbgd7+VdpX76v54vKaNOk=">AAACE3icbVDLSgMxFM34rPVVdekmWIRWpMyUoi6LblxW6As6ZcikaRuazAzJHbFM+w9u/BU3LhRx68adf2P6WGjrgcDhnHO5ucePBNdg29/Wyura+sZmaiu9vbO7t585OKzrMFaU1WgoQtX0iWaCB6wGHARrRooR6QvW8Ac3E79xz5TmYVCFYcTakvQC3uWUgJG8zJk7wq6Mc1EeuyOviN0emLDEHS9xgT1AUq2Px7noHMd5L5O1C/YUeJk4c5JFc1S8zJfbCWksWQBUEK1bjh1BOyEKOBVsnHZjzSJCB6THWoYGRDLdTqY3jfGpUTq4GyrzAsBT9fdEQqTWQ+mbpCTQ14veRPzPa8XQvWonPIhiYAGdLerGAkOIJwXhDleMghgaQqji5q+Y9okiFEyNaVOCs3jyMqkXC85FoXRXypav53Wk0DE6QTnkoEtURreogmqIokf0jF7Rm/VkvVjv1scsumLNZ47QH1ifPw9snQo=</latexit>

kµ(p)k2 & dTV(p, u)

Simple Claim:

<latexit sha1_base64="NTqxKtUb9H2NcO56Sv/SkssHWsg=">AAACBHicbVBNS8NAEN34WetX1GMvwSLUS02KVI9FL96sYD+giWWznbRLN5u4uxFK6MGLf8WLB0W8+iO8+W/ctjlo64OBx3szzMzzY0alsu1vY2l5ZXVtPbeR39za3tk19/abMkoEgQaJWCTaPpbAKIeGoopBOxaAQ59Byx9eTvzWAwhJI36rRjF4Ie5zGlCClZa6ZsG9DqGPS668Fyrl4xMXYklZxO8qx12zaJftKaxF4mSkiDLUu+aX24tIEgJXhGEpO44dKy/FQlHCYJx3EwkxJkPch46mHIcgvXT6xNg60krPCiKhiytrqv6eSHEo5Sj0dWeI1UDOexPxP6+TqODcSymPEwWczBYFCbNUZE0SsXpUAFFspAkmgupbLTLAAhOlc8vrEJz5lxdJs1J2quXqzWmxdpHFkUMFdIhKyEFnqIauUB01EEGP6Bm9ojfjyXgx3o2PWeuSkc0coD8wPn8Acm+X+w==</latexit>

!(
→
n/ω2)

generalsubcube queries
~



General Distributions over                : mean vectors alone are not good
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

Space of distributions in 
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

Space of 
<latexit sha1_base64="pJFoW/tITxpzeVl3hWnBobVDOOc=">AAAB/HicbVDLSsNAFJ3UV62vapduBotQQUsiRV0W3bisYB+QxDKZTtqhM5MwMxFCqL/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7TxAzqrRtf1uFldW19Y3iZmlre2d3r7x/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3GN9M/e4jkYpG4l6nMfE5GgoaUoy0kfrliseTWnwCPSqge+acOv6DUat23Z4BLhMnJ1WQo9Uvf3mDCCecCI0ZUsp17Fj7GZKaYkYmJS9RJEZ4jIbENVQgTpSfzY6fwGOjDGAYSVNCw5n6eyJDXKmUB6aTIz1Si95U/M9zEx1e+RkVcaKJwPNFYcKgjuA0CTigkmDNUkMQltTcCvEISYS1yatkQnAWX14mnfO6c1Fv3DWqzes8jiI4BEegBhxwCZrgFrRAG2CQgmfwCt6sJ+vFerc+5q0FK5+pgD+wPn8AGoOTIw==</latexit>

µ(p) 2 [�1, 1]n

<latexit sha1_base64="VwHDNFAbEeQuQDxgJ3JIqZSBwJo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXgnoMevEYwTwgWcLsZDYZM49lZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9Hodua3nqg2TMkHO05oKPBAspgRbJ3U7Iq0nJz3iiW/4s+BVkmQkRJkqPeKX92+Iqmg0hKOjekEfmLDCdaWEU6nhW5qaILJCA9ox1GJBTXhZH7tFJ05pY9ipV1Ji+bq74kJFsaMReQ6BbZDs+zNxP+8Tmrj63DCZJJaKsliUZxyZBWavY76TFNi+dgRTDRztyIyxBoT6wIquBCC5ZdXSfOiElxWqvfVUu0miyMPJ3AKZQjgCmpwB3VoAIFHeIZXePOU9+K9ex+L1pyXzRzDH3ifP/gXjr4=</latexit>

µ(p)

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="58Ph7yMbgd7+VdpX76v54vKaNOk=">AAACE3icbVDLSgMxFM34rPVVdekmWIRWpMyUoi6LblxW6As6ZcikaRuazAzJHbFM+w9u/BU3LhRx68adf2P6WGjrgcDhnHO5ucePBNdg29/Wyura+sZmaiu9vbO7t585OKzrMFaU1WgoQtX0iWaCB6wGHARrRooR6QvW8Ac3E79xz5TmYVCFYcTakvQC3uWUgJG8zJk7wq6Mc1EeuyOviN0emLDEHS9xgT1AUq2Px7noHMd5L5O1C/YUeJk4c5JFc1S8zJfbCWksWQBUEK1bjh1BOyEKOBVsnHZjzSJCB6THWoYGRDLdTqY3jfGpUTq4GyrzAsBT9fdEQqTWQ+mbpCTQ14veRPzPa8XQvWonPIhiYAGdLerGAkOIJwXhDleMghgaQqji5q+Y9okiFEyNaVOCs3jyMqkXC85FoXRXypav53Wk0DE6QTnkoEtURreogmqIokf0jF7Rm/VkvVjv1scsumLNZ47QH1ifPw9snQo=</latexit>

kµ(p)k2 & dTV(p, u)

Simple Claim:



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

Space of distributions in 
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

Space of 
<latexit sha1_base64="pJFoW/tITxpzeVl3hWnBobVDOOc=">AAAB/HicbVDLSsNAFJ3UV62vapduBotQQUsiRV0W3bisYB+QxDKZTtqhM5MwMxFCqL/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7TxAzqrRtf1uFldW19Y3iZmlre2d3r7x/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3GN9M/e4jkYpG4l6nMfE5GgoaUoy0kfrliseTWnwCPSqge+acOv6DUat23Z4BLhMnJ1WQo9Uvf3mDCCecCI0ZUsp17Fj7GZKaYkYmJS9RJEZ4jIbENVQgTpSfzY6fwGOjDGAYSVNCw5n6eyJDXKmUB6aTIz1Si95U/M9zEx1e+RkVcaKJwPNFYcKgjuA0CTigkmDNUkMQltTcCvEISYS1yatkQnAWX14mnfO6c1Fv3DWqzes8jiI4BEegBhxwCZrgFrRAG2CQgmfwCt6sJ+vFerc+5q0FK5+pgD+wPn8AGoOTIw==</latexit>

µ(p) 2 [�1, 1]n

<latexit sha1_base64="VwHDNFAbEeQuQDxgJ3JIqZSBwJo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXgnoMevEYwTwgWcLsZDYZM49lZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9Hodua3nqg2TMkHO05oKPBAspgRbJ3U7Iq0nJz3iiW/4s+BVkmQkRJkqPeKX92+Iqmg0hKOjekEfmLDCdaWEU6nhW5qaILJCA9ox1GJBTXhZH7tFJ05pY9ipV1Ji+bq74kJFsaMReQ6BbZDs+zNxP+8Tmrj63DCZJJaKsliUZxyZBWavY76TFNi+dgRTDRztyIyxBoT6wIquBCC5ZdXSfOiElxWqvfVUu0miyMPJ3AKZQjgCmpwB3VoAIFHeIZXePOU9+K9ex+L1pyXzRzDH3ifP/gXjr4=</latexit>

µ(p)

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="TQL6wWAz9p5bVsGk/3AcGnAKBVU="></latexit>

x ⇠ p :

⇢
(1, 1, . . . , 1) w.p 1/2
(�1,�1, . . . ,�1) w.p 1/2

General Distributions over                : mean vectors alone are not good



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

Space of distributions in 
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

Space of 
<latexit sha1_base64="pJFoW/tITxpzeVl3hWnBobVDOOc=">AAAB/HicbVDLSsNAFJ3UV62vapduBotQQUsiRV0W3bisYB+QxDKZTtqhM5MwMxFCqL/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7TxAzqrRtf1uFldW19Y3iZmlre2d3r7x/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3GN9M/e4jkYpG4l6nMfE5GgoaUoy0kfrliseTWnwCPSqge+acOv6DUat23Z4BLhMnJ1WQo9Uvf3mDCCecCI0ZUsp17Fj7GZKaYkYmJS9RJEZ4jIbENVQgTpSfzY6fwGOjDGAYSVNCw5n6eyJDXKmUB6aTIz1Si95U/M9zEx1e+RkVcaKJwPNFYcKgjuA0CTigkmDNUkMQltTcCvEISYS1yatkQnAWX14mnfO6c1Fv3DWqzes8jiI4BEegBhxwCZrgFrRAG2CQgmfwCt6sJ+vFerc+5q0FK5+pgD+wPn8AGoOTIw==</latexit>

µ(p) 2 [�1, 1]n

<latexit sha1_base64="VwHDNFAbEeQuQDxgJ3JIqZSBwJo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQL2FXgnoMevEYwTwgWcLsZDYZM49lZlYIIf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9Hodua3nqg2TMkHO05oKPBAspgRbJ3U7Iq0nJz3iiW/4s+BVkmQkRJkqPeKX92+Iqmg0hKOjekEfmLDCdaWEU6nhW5qaILJCA9ox1GJBTXhZH7tFJ05pY9ipV1Ji+bq74kJFsaMReQ6BbZDs+zNxP+8Tmrj63DCZJJaKsliUZxyZBWavY76TFNi+dgRTDRztyIyxBoT6wIquBCC5ZdXSfOiElxWqvfVUu0miyMPJ3AKZQjgCmpwB3VoAIFHeIZXePOU9+K9ex+L1pyXzRzDH3ifP/gXjr4=</latexit>

µ(p)

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="TQL6wWAz9p5bVsGk/3AcGnAKBVU="></latexit>

x ⇠ p :

⇢
(1, 1, . . . , 1) w.p 1/2
(�1,�1, . . . ,�1) w.p 1/2

General Distributions over                : mean vectors alone are not good



General Distributions over                : mean vectors on random subcubes
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

Theorem: For any distribution        supported on                , 
 
 
         1. Sample ‘star-scale’                   , i.e.,           stars 
         2. Subcube                   , 
 
         

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="sOdPR9tEtoQiz/Pue7RnzAkD/Pg=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclaRIdVl047KCfUASwmQybYdOZsLMRCihOzf+ihsXirj1F9z5N07aLLT1wDCHc+7l3nuilFGlHefbWlldW9/YrGxVt3d29/btg8OuEpnEpIMFE7IfIUUY5aSjqWakn0qCkoiRXjS+KfzeA5GKCn6vJykJEjTkdEAx0kYK7RM/EixWk8R8OZ1CX9EEej4Tw7ABeRDaNafuzACXiVuSGijRDu0vPxY4SwjXmCGlPNdJdZAjqSlmZFr1M0VShMdoSDxDOUqICvLZHVN4ZpQYDoQ0j2s4U3935ChRxaqmMkF6pBa9QvzP8zI9uApyytNME47ngwYZg1rAIhQYU0mwZhNDEJbU7ArxCEmEtYmuakJwF09eJt1G3W3Wm3cXtdZ1GUcFHINTcA5ccAla4Ba0QQdg8AiewSt4s56sF+vd+piXrlhlzxH4A+vzB660mTA=</latexit>

i → [log2 n]
<latexit sha1_base64="HTtR0gFPa0cnrTGkBuL+//FMnvg=">AAACH3icbVDLSsNAFJ34rPUVdelmsAh1UxKR6rLoxmUV+4AmhMlk0g6dZMLMRCghf+LGX3HjQhFx179x0mZRWw8Mczj3XO69x08Ylcqypsba+sbm1nZlp7q7t39waB4ddyVPBSYdzBkXfR9JwmhMOooqRvqJICjyGen547ui3nsmQlIeP6lJQtwIDWMaUoyUljyz6ficBXIS6S9zxIjn0JE0gk6E1Agjlj3mXrbooXleTy48s2Y1rBngKrFLUgMl2p754wQcpxGJFWZIyoFtJcrNkFAUM5JXnVSSBOExGpKBpjGKiHSz2X05PNdKAEMu9IsVnKmLHRmKZLGedhZry+VaIf5XG6QqvHEzGiepIjGeDwpTBhWHRVgwoIJgxSaaICyo3hXiERIIKx1pVYdgL5+8SrqXDbvZaD5c1Vq3ZRwVcArOQB3Y4Bq0wD1ogw7A4AW8gQ/wabwa78aX8T23rhllzwn4A2P6C2nDpHM=</latexit>

ω → Ri(p)

<latexit sha1_base64="xNbTxtfgDoC/DyF4+jr7rv/Rki4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqJP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB3auM/w==</latexit>p

<latexit sha1_base64="v2xSxhEoF8wDx5+urz8S7vgrJSM=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqewWqR6LXjxWsB+wXUs2zbah2WRJZsWy9Gd48aCIV3+NN/+NabsHbX0w8Hhvhpl5YSK4Adf9dgpr6xubW8Xt0s7u3v5B+fCobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64Tjm5nfeWTacCXvYZKwICZDySNOCVjJ75Ek0eoJ1x54v1xxq+4ceJV4OamgHM1++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbH7yFJ9ZZYAjpW1JwHP190RGYmMmcWg7YwIjs+zNxP88P4XoKsi4TFJgki4WRanAoPDsfzzgmlEQE0sI1dzeiumIaELBplSyIXjLL6+Sdq3q1av1u4tK4zqPo4hO0Ck6Rx66RA10i5qohShS6Bm9ojcHnBfn3flYtBacfOYY/YHz+QPhvJEC</latexit>

→ 2i



General Distributions over                : mean vectors on random subcubes
<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="sOdPR9tEtoQiz/Pue7RnzAkD/Pg=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclaRIdVl047KCfUASwmQybYdOZsLMRCihOzf+ihsXirj1F9z5N07aLLT1wDCHc+7l3nuilFGlHefbWlldW9/YrGxVt3d29/btg8OuEpnEpIMFE7IfIUUY5aSjqWakn0qCkoiRXjS+KfzeA5GKCn6vJykJEjTkdEAx0kYK7RM/EixWk8R8OZ1CX9EEej4Tw7ABeRDaNafuzACXiVuSGijRDu0vPxY4SwjXmCGlPNdJdZAjqSlmZFr1M0VShMdoSDxDOUqICvLZHVN4ZpQYDoQ0j2s4U3935ChRxaqmMkF6pBa9QvzP8zI9uApyytNME47ngwYZg1rAIhQYU0mwZhNDEJbU7ArxCEmEtYmuakJwF09eJt1G3W3Wm3cXtdZ1GUcFHINTcA5ccAla4Ba0QQdg8AiewSt4s56sF+vd+piXrlhlzxH4A+vzB660mTA=</latexit>

i → [log2 n]
<latexit sha1_base64="HTtR0gFPa0cnrTGkBuL+//FMnvg=">AAACH3icbVDLSsNAFJ34rPUVdelmsAh1UxKR6rLoxmUV+4AmhMlk0g6dZMLMRCghf+LGX3HjQhFx179x0mZRWw8Mczj3XO69x08Ylcqypsba+sbm1nZlp7q7t39waB4ddyVPBSYdzBkXfR9JwmhMOooqRvqJICjyGen547ui3nsmQlIeP6lJQtwIDWMaUoyUljyz6ficBXIS6S9zxIjn0JE0gk6E1Agjlj3mXrbooXleTy48s2Y1rBngKrFLUgMl2p754wQcpxGJFWZIyoFtJcrNkFAUM5JXnVSSBOExGpKBpjGKiHSz2X05PNdKAEMu9IsVnKmLHRmKZLGedhZry+VaIf5XG6QqvHEzGiepIjGeDwpTBhWHRVgwoIJgxSaaICyo3hXiERIIKx1pVYdgL5+8SrqXDbvZaD5c1Vq3ZRwVcArOQB3Y4Bq0wD1ogw7A4AW8gQ/wabwa78aX8T23rhllzwn4A2P6C2nDpHM=</latexit>

ω → Ri(p)

<latexit sha1_base64="xNbTxtfgDoC/DyF4+jr7rv/Rki4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqJP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB3auM/w==</latexit>pTheorem: For any distribution        supported on                , 
 
 
         1. Sample ‘star-scale’                   , i.e.,           stars 
         2. Subcube                   , 
 
         

<latexit sha1_base64="v2xSxhEoF8wDx5+urz8S7vgrJSM=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqewWqR6LXjxWsB+wXUs2zbah2WRJZsWy9Gd48aCIV3+NN/+NabsHbX0w8Hhvhpl5YSK4Adf9dgpr6xubW8Xt0s7u3v5B+fCobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64Tjm5nfeWTacCXvYZKwICZDySNOCVjJ75Ek0eoJ1x54v1xxq+4ceJV4OamgHM1++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbH7yFJ9ZZYAjpW1JwHP190RGYmMmcWg7YwIjs+zNxP88P4XoKsi4TFJgki4WRanAoPDsfzzgmlEQE0sI1dzeiumIaELBplSyIXjLL6+Sdq3q1av1u4tK4zqPo4hO0Ck6Rx66RA10i5qohShS6Bm9ojcHnBfn3flYtBacfOYY/YHz+QPhvJEC</latexit>

→ 2i



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

<latexit sha1_base64="phIVPbmNfAHUtvXKjhT8xx0wZHk=">AAAB/3icbVBPS8MwHE3nvzn/VQUvXoJD8DRaGepx6MXjBDcHaylpmm5haVKSVBjdDn4VLx4U8erX8Oa3Md160M0HIY/3fj/y8sKUUaUd59uqrKyurW9UN2tb2zu7e/b+QVeJTGLSwYIJ2QuRIoxy0tFUM9JLJUFJyMhDOLop/IdHIhUV/F6PU+InaMBpTDHSRgrsozTIJ14oWKTGiblyTw7FdBrYdafhzACXiVuSOijRDuwvLxI4SwjXmCGl+q6Taj9HUlPMyLTmZYqkCI/QgPQN5Sghys9n+afw1CgRjIU0h2s4U39v5ChRRTwzmSA9VIteIf7n9TMdX/k55WmmCcfzh+KMQS1gUQaMqCRYs7EhCEtqskI8RBJhbSqrmRLcxS8vk+55w71oNO+a9dZ1WUcVHIMTcAZccAla4Ba0QQdgMAHP4BW8WU/Wi/VufcxHK1a5cwj+wPr8AWl1lwM=</latexit>p|⇢

General Distributions over                : mean vectors on random subcubes

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

“If all subcubes have unbiased marginals,

close to uniform.”



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

<latexit sha1_base64="phIVPbmNfAHUtvXKjhT8xx0wZHk=">AAAB/3icbVBPS8MwHE3nvzn/VQUvXoJD8DRaGepx6MXjBDcHaylpmm5haVKSVBjdDn4VLx4U8erX8Oa3Md160M0HIY/3fj/y8sKUUaUd59uqrKyurW9UN2tb2zu7e/b+QVeJTGLSwYIJ2QuRIoxy0tFUM9JLJUFJyMhDOLop/IdHIhUV/F6PU+InaMBpTDHSRgrsozTIJ14oWKTGiblyTw7FdBrYdafhzACXiVuSOijRDuwvLxI4SwjXmCGl+q6Taj9HUlPMyLTmZYqkCI/QgPQN5Sghys9n+afw1CgRjIU0h2s4U39v5ChRRTwzmSA9VIteIf7n9TMdX/k55WmmCcfzh+KMQS1gUQaMqCRYs7EhCEtqskI8RBJhbSqrmRLcxS8vk+55w71oNO+a9dZ1WUcVHIMTcAZccAla4Ba0QQdgMAHP4BW8WU/Wi/VufcxHK1a5cwj+wPr8AWl1lwM=</latexit>p|⇢

General Distributions over                : mean vectors on random subcubes

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n
“If all subcubes have unbiased marginals,

close to uniform.”



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

<latexit sha1_base64="phIVPbmNfAHUtvXKjhT8xx0wZHk=">AAAB/3icbVBPS8MwHE3nvzn/VQUvXoJD8DRaGepx6MXjBDcHaylpmm5haVKSVBjdDn4VLx4U8erX8Oa3Md160M0HIY/3fj/y8sKUUaUd59uqrKyurW9UN2tb2zu7e/b+QVeJTGLSwYIJ2QuRIoxy0tFUM9JLJUFJyMhDOLop/IdHIhUV/F6PU+InaMBpTDHSRgrsozTIJ14oWKTGiblyTw7FdBrYdafhzACXiVuSOijRDuwvLxI4SwjXmCGl+q6Taj9HUlPMyLTmZYqkCI/QgPQN5Sghys9n+afw1CgRjIU0h2s4U39v5ChRRTwzmSA9VIteIf7n9TMdX/k55WmmCcfzh+KMQS1gUQaMqCRYs7EhCEtqskI8RBJhbSqrmRLcxS8vk+55w71oNO+a9dZ1WUcVHIMTcAZccAla4Ba0QQdgMAHP4BW8WU/Wi/VufcxHK1a5cwj+wPr8AWl1lwM=</latexit>p|⇢

General Distributions over                : mean vectors on random subcubes

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n
“If all subcubes have unbiased marginals,

close to uniform.”



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

General Distributions over                : mean vectors on random subcubes

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

Examples:

<latexit sha1_base64="TQL6wWAz9p5bVsGk/3AcGnAKBVU="></latexit>

x ⇠ p :

⇢
(1, 1, . . . , 1) w.p 1/2
(�1,�1, . . . ,�1) w.p 1/2

<latexit sha1_base64="phIVPbmNfAHUtvXKjhT8xx0wZHk=">AAAB/3icbVBPS8MwHE3nvzn/VQUvXoJD8DRaGepx6MXjBDcHaylpmm5haVKSVBjdDn4VLx4U8erX8Oa3Md160M0HIY/3fj/y8sKUUaUd59uqrKyurW9UN2tb2zu7e/b+QVeJTGLSwYIJ2QuRIoxy0tFUM9JLJUFJyMhDOLop/IdHIhUV/F6PU+InaMBpTDHSRgrsozTIJ14oWKTGiblyTw7FdBrYdafhzACXiVuSOijRDuwvLxI4SwjXmCGl+q6Taj9HUlPMyLTmZYqkCI/QgPQN5Sghys9n+afw1CgRjIU0h2s4U39v5ChRRTwzmSA9VIteIf7n9TMdX/k55WmmCcfzh+KMQS1gUQaMqCRYs7EhCEtqskI8RBJhbSqrmRLcxS8vk+55w71oNO+a9dZ1WUcVHIMTcAZccAla4Ba0QQdgMAHP4BW8WU/Wi/VufcxHK1a5cwj+wPr8AWl1lwM=</latexit>p|⇢<latexit sha1_base64="YOWRftppv0lr3ltUiPqGWLwckVc="></latexit>

E
i→[logn]
ω→Ri(p)

[
→µ(p|ω)→2

]
↑

↓
n/ log(n) very loose



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

General Distributions over                : mean vectors on random subcubes

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

Examples:

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p : most coords uniform, hidden set 
 
               s.t. 

<latexit sha1_base64="bFF92ywBHssBzNCEIkP1Eabwljg=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4xyiOBDZkdemHC7Ow6M0tCCN/hxYPGePVjvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh7cxvjlBpHstHM07Qj2hf8pAzaqzkP5COTgONhrSl3y2W3LI7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+9JScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk1kCpMcVMiPGllCmuL2VsAFVlBmbU8GG4C2/vEoaF2WvUq7cX5aqN1kceTiBUzgHD66gCndQgzoweIJneIU3Z+S8OO/Ox6I152Qzx/AHzucPHg6Rsg==</latexit>

S → [n]
<latexit sha1_base64="ucZjrL9Bwmdr9p87R2A4h4N4jXI=">AAACI3icbVDLSgMxFM34rPVVdekmWAQXUmZEqghC0Y3LivYBnWHIZNI2bSYZkoxYhv6LG3/FjQuluHHhv5i2s7CtF0IO55zLvfcEMaNK2/a3tbS8srq2ntvIb25t7+wW9vbrSiQSkxoWTMhmgBRhlJOappqRZiwJigJGGkH/dqw3nohUVPBHPYiJF6EOp22KkTaUX7hyA8FCNYjMlz4PoatoBONT6MZShH7acymHD4aecfk9eA0dv1C0S/ak4CJwMlAEWVX9wsgNBU4iwjVmSKmWY8faS5HUFDMyzLuJIjHCfdQhLQM5iojy0smNQ3hsmBC2hTSPazhh/3akKFLjBY0zQrqr5rUx+Z/WSnT70kspjxNNOJ4OaicMagHHgcGQSoI1GxiAsKRmV4i7SCKsTax5E4Izf/IiqJ+VnHKpfH9erNxkceTAITgCJ8ABF6AC7kAV1AAGL+ANfIBP69V6t0bW19S6ZGU9B2CmrJ9fXDyksA==</latexit>

x → p,
∏

j→S

xj = 1



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

General Distributions over                : mean vectors on random subcubes

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

Examples:

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p : most coords uniform, hidden set 
 
               s.t. 

<latexit sha1_base64="bFF92ywBHssBzNCEIkP1Eabwljg=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4xyiOBDZkdemHC7Ow6M0tCCN/hxYPGePVjvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh7cxvjlBpHstHM07Qj2hf8pAzaqzkP5COTgONhrSl3y2W3LI7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+9JScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk1kCpMcVMiPGllCmuL2VsAFVlBmbU8GG4C2/vEoaF2WvUq7cX5aqN1kceTiBUzgHD66gCndQgzoweIJneIU3Z+S8OO/Ox6I152Qzx/AHzucPHg6Rsg==</latexit>

S → [n]
<latexit sha1_base64="ucZjrL9Bwmdr9p87R2A4h4N4jXI=">AAACI3icbVDLSgMxFM34rPVVdekmWAQXUmZEqghC0Y3LivYBnWHIZNI2bSYZkoxYhv6LG3/FjQuluHHhv5i2s7CtF0IO55zLvfcEMaNK2/a3tbS8srq2ntvIb25t7+wW9vbrSiQSkxoWTMhmgBRhlJOappqRZiwJigJGGkH/dqw3nohUVPBHPYiJF6EOp22KkTaUX7hyA8FCNYjMlz4PoatoBONT6MZShH7acymHD4aecfk9eA0dv1C0S/ak4CJwMlAEWVX9wsgNBU4iwjVmSKmWY8faS5HUFDMyzLuJIjHCfdQhLQM5iojy0smNQ3hsmBC2hTSPazhh/3akKFLjBY0zQrqr5rUx+Z/WSnT70kspjxNNOJ4OaicMagHHgcGQSoI1GxiAsKRmV4i7SCKsTax5E4Izf/IiqJ+VnHKpfH9erNxkceTAITgCJ8ABF6AC7kAV1AAGL+ANfIBP69V6t0bW19S6ZGU9B2CmrJ9fXDyksA==</latexit>

x → p,
∏

j→S

xj = 1

exists scale                  s.t.  
has exactly one ‘star’ in     .

<latexit sha1_base64="dc54OV1XS25/Z0DSKyVLCLdCCeg=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGC/YAkls120y7d7IbdjVJC/4cXD4p49b9489+4bXPQ1gcDj/dmmJkXpZxp47rfzsrq2vrGZmmrvL2zu7dfOThsa5kpQltEcqm6EdaUM0FbhhlOu6miOIk47USjm6nfeaRKMynuzTilYYIHgsWMYGOlB4YCJpAfcDlAIuxVqm7NnQEtE68gVSjQ7FW+gr4kWUKFIRxr7XtuasIcK8MIp5NykGmaYjLCA+pbKnBCdZjPrp6gU6v0USyVLWHQTP09keNE63ES2c4Em6Fe9Kbif56fmfgqzJlIM0MFmS+KM46MRNMIUJ8pSgwfW4KJYvZWRIZYYWJsUGUbgrf48jJpn9e8eq1+d1FtXBdxlOAYTuAMPLiEBtxCE1pAQMEzvMKb8+S8OO/Ox7x1xSlmjuAPnM8fZcOR0Q==</latexit>

i → [log n]
<latexit sha1_base64="7R1SSHybvSulBwUj2yxdX39wcL0=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEjtUiUIFcYKFsaC6ENqoshxnNaqE0e2g1RF+QYWfoWFAYRYmdj4G5w2A7RcyfLROffqnnv8hFGpLOvbWFldW9/YrGxVt3d29/bNg8Oe5KnApIs542LgI0kYjUlXUcXIIBEERT4jfX9yXej9ByIk5fG9mibEjdAopiHFSGnKMxuOz1kgp5H+MkeMeQ4dSSPoREiNMWLZXe5lNK8nDc+sWU1rVnAZ2CWogbI6nvnlBBynEYkVZkjKoW0lys2QUBQzkledVJIE4QkakaGGMYqIdLPZSTk81UwAQy70ixWcsb8nMhTJwrXuLJzKRa0g/9OGqQov3YzGSapIjOeLwpRBxWGRDwyoIFixqQYIC6q9QjxGAmGlU6zqEOzFk5dB76xpt5qt2/Na+6qMowKOwQmoAxtcgDa4AR3QBRg8gmfwCt6MJ+PFeDc+5q0rRjlzBP6U8fkDJU2eZg==</latexit>

ω → Ri(p)
<latexit sha1_base64="bFF92ywBHssBzNCEIkP1Eabwljg=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4xyiOBDZkdemHC7Ow6M0tCCN/hxYPGePVjvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh7cxvjlBpHstHM07Qj2hf8pAzaqzkP5COTgONhrSl3y2W3LI7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+9JScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk1kCpMcVMiPGllCmuL2VsAFVlBmbU8GG4C2/vEoaF2WvUq7cX5aqN1kceTiBUzgHD66gCndQgzoweIJneIU3Z+S8OO/Ox6I152Qzx/AHzucPHg6Rsg==</latexit>

S → [n]

<latexit sha1_base64="phIVPbmNfAHUtvXKjhT8xx0wZHk=">AAAB/3icbVBPS8MwHE3nvzn/VQUvXoJD8DRaGepx6MXjBDcHaylpmm5haVKSVBjdDn4VLx4U8erX8Oa3Md160M0HIY/3fj/y8sKUUaUd59uqrKyurW9UN2tb2zu7e/b+QVeJTGLSwYIJ2QuRIoxy0tFUM9JLJUFJyMhDOLop/IdHIhUV/F6PU+InaMBpTDHSRgrsozTIJ14oWKTGiblyTw7FdBrYdafhzACXiVuSOijRDuwvLxI4SwjXmCGl+q6Taj9HUlPMyLTmZYqkCI/QgPQN5Sghys9n+afw1CgRjIU0h2s4U39v5ChRRTwzmSA9VIteIf7n9TMdX/k55WmmCcfzh+KMQS1gUQaMqCRYs7EhCEtqskI8RBJhbSqrmRLcxS8vk+55w71oNO+a9dZ1WUcVHIMTcAZccAla4Ba0QQdgMAHP4BW8WU/Wi/VufcxHK1a5cwj+wPr8AWl1lwM=</latexit>p|⇢



<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

General Distributions over                : mean vectors on random subcubes

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

Examples:

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p : most coords uniform, hidden set 
 
               s.t. 

<latexit sha1_base64="bFF92ywBHssBzNCEIkP1Eabwljg=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4xyiOBDZkdemHC7Ow6M0tCCN/hxYPGePVjvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh7cxvjlBpHstHM07Qj2hf8pAzaqzkP5COTgONhrSl3y2W3LI7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+9JScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk1kCpMcVMiPGllCmuL2VsAFVlBmbU8GG4C2/vEoaF2WvUq7cX5aqN1kceTiBUzgHD66gCndQgzoweIJneIU3Z+S8OO/Ox6I152Qzx/AHzucPHg6Rsg==</latexit>

S → [n]
<latexit sha1_base64="ucZjrL9Bwmdr9p87R2A4h4N4jXI=">AAACI3icbVDLSgMxFM34rPVVdekmWAQXUmZEqghC0Y3LivYBnWHIZNI2bSYZkoxYhv6LG3/FjQuluHHhv5i2s7CtF0IO55zLvfcEMaNK2/a3tbS8srq2ntvIb25t7+wW9vbrSiQSkxoWTMhmgBRhlJOappqRZiwJigJGGkH/dqw3nohUVPBHPYiJF6EOp22KkTaUX7hyA8FCNYjMlz4PoatoBONT6MZShH7acymHD4aecfk9eA0dv1C0S/ak4CJwMlAEWVX9wsgNBU4iwjVmSKmWY8faS5HUFDMyzLuJIjHCfdQhLQM5iojy0smNQ3hsmBC2hTSPazhh/3akKFLjBY0zQrqr5rUx+Z/WSnT70kspjxNNOJ4OaicMagHHgcGQSoI1GxiAsKRmV4i7SCKsTax5E4Izf/IiqJ+VnHKpfH9erNxkceTAITgCJ8ABF6AC7kAV1AAGL+ANfIBP69V6t0bW19S6ZGU9B2CmrJ9fXDyksA==</latexit>

x → p,
∏

j→S

xj = 1

exists scale                  s.t.  
has exactly one ‘star’ in     .

<latexit sha1_base64="dc54OV1XS25/Z0DSKyVLCLdCCeg=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGC/YAkls120y7d7IbdjVJC/4cXD4p49b9489+4bXPQ1gcDj/dmmJkXpZxp47rfzsrq2vrGZmmrvL2zu7dfOThsa5kpQltEcqm6EdaUM0FbhhlOu6miOIk47USjm6nfeaRKMynuzTilYYIHgsWMYGOlB4YCJpAfcDlAIuxVqm7NnQEtE68gVSjQ7FW+gr4kWUKFIRxr7XtuasIcK8MIp5NykGmaYjLCA+pbKnBCdZjPrp6gU6v0USyVLWHQTP09keNE63ES2c4Em6Fe9Kbif56fmfgqzJlIM0MFmS+KM46MRNMIUJ8pSgwfW4KJYvZWRIZYYWJsUGUbgrf48jJpn9e8eq1+d1FtXBdxlOAYTuAMPLiEBtxCE1pAQMEzvMKb8+S8OO/Ox7x1xSlmjuAPnM8fZcOR0Q==</latexit>

i → [log n]
<latexit sha1_base64="7R1SSHybvSulBwUj2yxdX39wcL0=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEjtUiUIFcYKFsaC6ENqoshxnNaqE0e2g1RF+QYWfoWFAYRYmdj4G5w2A7RcyfLROffqnnv8hFGpLOvbWFldW9/YrGxVt3d29/bNg8Oe5KnApIs542LgI0kYjUlXUcXIIBEERT4jfX9yXej9ByIk5fG9mibEjdAopiHFSGnKMxuOz1kgp5H+MkeMeQ4dSSPoREiNMWLZXe5lNK8nDc+sWU1rVnAZ2CWogbI6nvnlBBynEYkVZkjKoW0lys2QUBQzkledVJIE4QkakaGGMYqIdLPZSTk81UwAQy70ixWcsb8nMhTJwrXuLJzKRa0g/9OGqQov3YzGSapIjOeLwpRBxWGRDwyoIFixqQYIC6q9QjxGAmGlU6zqEOzFk5dB76xpt5qt2/Na+6qMowKOwQmoAxtcgDa4AR3QBRg8gmfwCt6MJ+PFeDc+5q0rRjlzBP6U8fkDJU2eZg==</latexit>

ω → Ri(p)
<latexit sha1_base64="bFF92ywBHssBzNCEIkP1Eabwljg=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4xyiOBDZkdemHC7Ow6M0tCCN/hxYPGePVjvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh7cxvjlBpHstHM07Qj2hf8pAzaqzkP5COTgONhrSl3y2W3LI7B1klXkZKkKHWLX51ejFLI5SGCap123MT40+oMpwJnBY6qcaEsiHtY9tSSSPU/mR+9JScWaVHwljZkobM1d8TExppPY4C2xlRM9DL3kz8z2unJrz2J1wmqUHJFovCVBATk1kCpMcVMiPGllCmuL2VsAFVlBmbU8GG4C2/vEoaF2WvUq7cX5aqN1kceTiBUzgHD66gCndQgzoweIJneIU3Z+S8OO/Ox6I152Qzx/AHzucPHg6Rsg==</latexit>

S → [n]

<latexit sha1_base64="phIVPbmNfAHUtvXKjhT8xx0wZHk=">AAAB/3icbVBPS8MwHE3nvzn/VQUvXoJD8DRaGepx6MXjBDcHaylpmm5haVKSVBjdDn4VLx4U8erX8Oa3Md160M0HIY/3fj/y8sKUUaUd59uqrKyurW9UN2tb2zu7e/b+QVeJTGLSwYIJ2QuRIoxy0tFUM9JLJUFJyMhDOLop/IdHIhUV/F6PU+InaMBpTDHSRgrsozTIJ14oWKTGiblyTw7FdBrYdafhzACXiVuSOijRDuwvLxI4SwjXmCGl+q6Taj9HUlPMyLTmZYqkCI/QgPQN5Sghys9n+afw1CgRjIU0h2s4U39v5ChRRTwzmSA9VIteIf7n9TMdX/k55WmmCcfzh+KMQS1gUQaMqCRYs7EhCEtqskI8RBJhbSqrmRLcxS8vk+55w71oNO+a9dZ1WUcVHIMTcAZccAla4Ba0QQdgMAHP4BW8WU/Wi/VufcxHK1a5cwj+wPr8AWl1lwM=</latexit>p|⇢

<latexit sha1_base64="s4zghOVRQEdNcOexqRdUnn2jmSM="></latexit>

E
i→[logn]
ω→Ri(p)

[
→µ(p|ω)→2

]
↑ 1/ log(n)



Why should something like this be true?

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

A distribution is uniform iff:




Why should something like this be true?

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

A distribution is uniform iff:


•                             for all                         . 
 
 
 
 

<latexit sha1_base64="Uc2iT9Y6FK9AMfC0sJt9XMsXQxs=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEI9WBNilQvQtGLxwr2A9pYNtttu3SzCbsbsYb+Ei8eFPHqT/Hmv3Hb5qDVBwOP92aYmedHnCntOF9WZml5ZXUtu57b2Nzazts7uw0VxpLQOgl5KFs+VpQzQeuaaU5bkaQ48Dlt+qOrqd+8p1KxUNzqcUS9AA8E6zOCtZG6dj4qPhyhC+SelO+SYzHp2gWn5MyA/hI3JQVIUevan51eSOKACk04VqrtOpH2Eiw1I5xOcp1Y0QiTER7QtqECB1R5yezwCTo0Sg/1Q2lKaDRTf04kOFBqHPimM8B6qBa9qfif1451/9xLmIhiTQWZL+rHHOkQTVNAPSYp0XxsCCaSmVsRGWKJiTZZ5UwI7uLLf0mjXHIrpcrNaaF6mcaRhX04gCK4cAZVuIYa1IFADE/wAq/Wo/VsvVnv89aMlc7swS9YH98yxZGF</latexit>

p(x) = 1/2→n <latexit sha1_base64="c3GRO6v1xSspja+M2gL6vRqzTSA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5ZEpHosevFYwX5AE8tmu2mXbjZhd1Msof/EiwdFvPpPvPlv3LY5aOuDgcd7M8zMCxLOlHacb6uwsrq2vlHcLG1t7+zu2fsHTRWnktAGiXks2wFWlDNBG5ppTtuJpDgKOG0Fw9up3xpRqVgsHvQ4oX6E+4KFjGBtpK5tPyGPCeRl5+6Z600ejVR2Ks4MaJm4OSlDjnrX/vJ6MUkjKjThWKmO6yTaz7DUjHA6KXmpogkmQ9ynHUMFjqjys9nlE3RilB4KY2lKaDRTf09kOFJqHAWmM8J6oBa9qfif10l1eO1nTCSppoLMF4UpRzpG0xhQj0lKNB8bgolk5lZEBlhiok1YJROCu/jyMmleVNxqpXp/Wa7d5HEU4QiO4RRcuIIa3EEdGkBgBM/wCm9WZr1Y79bHvLVg5TOH8AfW5w/D5pJ4</latexit>

x → {↑1, 1}n



Why should something like this be true?

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

A distribution is uniform iff:


•                             for all                         . 
 

•    
 
 

<latexit sha1_base64="Uc2iT9Y6FK9AMfC0sJt9XMsXQxs=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEI9WBNilQvQtGLxwr2A9pYNtttu3SzCbsbsYb+Ei8eFPHqT/Hmv3Hb5qDVBwOP92aYmedHnCntOF9WZml5ZXUtu57b2Nzazts7uw0VxpLQOgl5KFs+VpQzQeuaaU5bkaQ48Dlt+qOrqd+8p1KxUNzqcUS9AA8E6zOCtZG6dj4qPhyhC+SelO+SYzHp2gWn5MyA/hI3JQVIUevan51eSOKACk04VqrtOpH2Eiw1I5xOcp1Y0QiTER7QtqECB1R5yezwCTo0Sg/1Q2lKaDRTf04kOFBqHPimM8B6qBa9qfif1451/9xLmIhiTQWZL+rHHOkQTVNAPSYp0XxsCCaSmVsRGWKJiTZZ5UwI7uLLf0mjXHIrpcrNaaF6mcaRhX04gCK4cAZVuIYa1IFADE/wAq/Wo/VsvVnv89aMlc7swS9YH98yxZGF</latexit>

p(x) = 1/2→n <latexit sha1_base64="c3GRO6v1xSspja+M2gL6vRqzTSA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5ZEpHosevFYwX5AE8tmu2mXbjZhd1Msof/EiwdFvPpPvPlv3LY5aOuDgcd7M8zMCxLOlHacb6uwsrq2vlHcLG1t7+zu2fsHTRWnktAGiXks2wFWlDNBG5ppTtuJpDgKOG0Fw9up3xpRqVgsHvQ4oX6E+4KFjGBtpK5tPyGPCeRl5+6Z600ejVR2Ks4MaJm4OSlDjnrX/vJ6MUkjKjThWKmO6yTaz7DUjHA6KXmpogkmQ9ynHUMFjqjys9nlE3RilB4KY2lKaDRTf09kOFJqHAWmM8J6oBa9qfif10l1eO1nTCSppoLMF4UpRzpG0xhQj0lKNB8bgolk5lZEBlhiok1YJROCu/jyMmleVNxqpXp/Wa7d5HEU4QiO4RRcuIIa3EEdGkBgBM/wCm9WZr1Y79bHvLVg5TOH8AfW5w/D5pJ4</latexit>

x → {↑1, 1}n

<latexit sha1_base64="amFhJO6j5kyyfQNlKSiJHSbODSY=">AAACA3icbVDLSgNBEJz1GeNr1ZteBoPgKewGiR6DXjxGMA/IxjA7mSRDZmaXmV4xbAJe/BUvHhTx6k9482+cPA6aWNBQVHXT3RXGghvwvG9naXlldW09s5Hd3Nre2XX39qsmSjRlFRqJSNdDYpjgilWAg2D1WDMiQ8FqYf9q7NfumTY8UrcwiFlTkq7iHU4JWKnlHgZDHAfDVuGugANgD5BiyRWXRIxabs7LexPgReLPSA7NUG65X0E7oolkCqggxjR8L4ZmSjRwKtgoGySGxYT2SZc1LFVEMtNMJz+M8IlV2rgTaVsK8ET9PZESacxAhrZTEuiZeW8s/uc1EuhcNFOu4gSYotNFnURgiPA4ENzmmlEQA0sI1dzeimmPaELBxpa1IfjzLy+SaiHvF/PFm7Nc6XIWRwYdoWN0inx0jkroGpVRBVH0iJ7RK3pznpwX5935mLYuObOZA/QHzucPVTSXWw==</latexit>

→p→22 minimal



Why should something like this be true?

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

A distribution is uniform iff:


•                             for all                         . 
 

•    
 
 

•

<latexit sha1_base64="Uc2iT9Y6FK9AMfC0sJt9XMsXQxs=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEI9WBNilQvQtGLxwr2A9pYNtttu3SzCbsbsYb+Ei8eFPHqT/Hmv3Hb5qDVBwOP92aYmedHnCntOF9WZml5ZXUtu57b2Nzazts7uw0VxpLQOgl5KFs+VpQzQeuaaU5bkaQ48Dlt+qOrqd+8p1KxUNzqcUS9AA8E6zOCtZG6dj4qPhyhC+SelO+SYzHp2gWn5MyA/hI3JQVIUevan51eSOKACk04VqrtOpH2Eiw1I5xOcp1Y0QiTER7QtqECB1R5yezwCTo0Sg/1Q2lKaDRTf04kOFBqHPimM8B6qBa9qfif1451/9xLmIhiTQWZL+rHHOkQTVNAPSYp0XxsCCaSmVsRGWKJiTZZ5UwI7uLLf0mjXHIrpcrNaaF6mcaRhX04gCK4cAZVuIYa1IFADE/wAq/Wo/VsvVnv89aMlc7swS9YH98yxZGF</latexit>

p(x) = 1/2→n <latexit sha1_base64="c3GRO6v1xSspja+M2gL6vRqzTSA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5ZEpHosevFYwX5AE8tmu2mXbjZhd1Msof/EiwdFvPpPvPlv3LY5aOuDgcd7M8zMCxLOlHacb6uwsrq2vlHcLG1t7+zu2fsHTRWnktAGiXks2wFWlDNBG5ppTtuJpDgKOG0Fw9up3xpRqVgsHvQ4oX6E+4KFjGBtpK5tPyGPCeRl5+6Z600ejVR2Ks4MaJm4OSlDjnrX/vJ6MUkjKjThWKmO6yTaz7DUjHA6KXmpogkmQ9ynHUMFjqjys9nlE3RilB4KY2lKaDRTf09kOFJqHAWmM8J6oBa9qfif10l1eO1nTCSppoLMF4UpRzpG0xhQj0lKNB8bgolk5lZEBlhiok1YJROCu/jyMmleVNxqpXp/Wa7d5HEU4QiO4RRcuIIa3EEdGkBgBM/wCm9WZr1Y79bHvLVg5TOH8AfW5w/D5pJ4</latexit>

x → {↑1, 1}n

<latexit sha1_base64="amFhJO6j5kyyfQNlKSiJHSbODSY=">AAACA3icbVDLSgNBEJz1GeNr1ZteBoPgKewGiR6DXjxGMA/IxjA7mSRDZmaXmV4xbAJe/BUvHhTx6k9482+cPA6aWNBQVHXT3RXGghvwvG9naXlldW09s5Hd3Nre2XX39qsmSjRlFRqJSNdDYpjgilWAg2D1WDMiQ8FqYf9q7NfumTY8UrcwiFlTkq7iHU4JWKnlHgZDHAfDVuGugANgD5BiyRWXRIxabs7LexPgReLPSA7NUG65X0E7oolkCqggxjR8L4ZmSjRwKtgoGySGxYT2SZc1LFVEMtNMJz+M8IlV2rgTaVsK8ET9PZESacxAhrZTEuiZeW8s/uc1EuhcNFOu4gSYotNFnURgiPA4ENzmmlEQA0sI1dzeimmPaELBxpa1IfjzLy+SaiHvF/PFm7Nc6XIWRwYdoWN0inx0jkroGpVRBVH0iJ7RK3pznpwX5935mLYuObOZA/QHzucPVTSXWw==</latexit>

→p→22 minimal

<latexit sha1_base64="rAGOH3ZNZgNKzkzc5oMCMEQF8tc="></latexit>

p(x) = p(x(i)) →x ↑ {↓1, 1}n, →i ↑ [n]



Intuition of the Proof — 3 Conceptual Steps

New Theorem:
<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

Isoperimetric  
Inequalities

Symmetry in the 
Hypercube

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

Isoperimetric  
Inequalities

Symmetry in the 
Hypercube

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

Isoperimetric  
Inequalities

Symmetry in the 
Hypercube

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

Isoperimetric  
Inequalities

Symmetry in the 
Hypercube

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

Isoperimetric  
Inequalities

Symmetry in the 
Hypercube

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>
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⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
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polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1
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· dTV(p, u)New Theorem:
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Hypercube

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

Isoperimetric  
Inequalities

Symmetry in the 
Hypercube

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

Isoperimetric  
Inequalities

Symmetry in the 
Hypercube

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

Isoperimetric  
Inequalities

Symmetry in the 
Hypercube

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

Isoperimetric  
Inequalities

Symmetry in the 
Hypercube

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)New Theorem:

Isoperimetric  
Inequalities

Symmetry in the 
Hypercube

<latexit sha1_base64="NEvd0KaqO9aKgeRVvKJC/jlR9+c=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBE8aNmVoh6LXjxWsB/YXUs2zbah2eySZIWy9F948aCIV/+NN/+NabsHbX0w8Hhvhpl5QSK4No7zjZaWV1bX1gsbxc2t7Z3d0t5+U8epoqxBYxGrdkA0E1yyhuFGsHaiGIkCwVrB8Gbit56Y0jyW92aUMD8ifclDTomx0oOXnbmnrjd+lN1S2ak4U+BF4uakDDnq3dKX14tpGjFpqCBad1wnMX5GlOFUsHHRSzVLCB2SPutYKknEtJ9NLx7jY6v0cBgrW9Lgqfp7IiOR1qMosJ0RMQM9703E/7xOasIrP+MySQ2TdLYoTAU2MZ68j3tcMWrEyBJCFbe3YjogilBjQyraENz5lxdJ87ziXlSqd9Vy7TqPowCHcAQn4MIl1OAW6tAAChKe4RXekEYv6B19zFqXUD5zAH+APn8AbMqQHg==</latexit>

{�1, 1}n

<latexit sha1_base64="mT/xP2fPqBDZ3n/I7cegW6MKKU0="></latexit>

E
i⇠[logn]
⇢⇠Ri(p)

⇥
kµ(p|⇢)k2

⇤
& 1

polylog(n)
· dTV(p, u)

<latexit sha1_base64="qWr1G5Ze4xmGZw+p0nIxqNelPfA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gPaUDbbSbt0dxN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0nGqKDZpzGPVCYlGziQ2DTMcO4lCIkKO7XB8O/PbT6g0i+WDmSQYCDKULGKUGCt1ehy11kz0yxWv6s3hrhI/JxXI0eiXv3qDmKYCpaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWiqJQB1k83un7plVBm4UK1vSuHP190RGhNYTEdpOQcxIL3sz8T+vm5roOsiYTFKDki4WRSl3TezOnncHTCE1fGIJoYrZW106IopQYyMq2RD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAocnuEV3pxH58V5dz4WrQUnnzmGP3A+fwBY8JAv</latexit>.

Intuition of the Proof — 3 Conceptual Steps



How to efficiently extract information from a distribution?

 
 
Question 1: Is it uniform/the distribution you are expecting? [GR’00, Paninski’08]  
 
 
Question 2: Are two distributions the same? 
 
 
Question 3: Estimate properties of distributions … 

Thanks!


