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Private Selection
q1(D)

<latexit sha1_base64="F6tLlZUnb5lAP9MFSMrbP/cBEK8=">AAAB7XicbZDLSgMxFIbP1Futt6rLbgaLUDdl4saCmwFduKxgL9AOJZNm2thMMiYZoQx9AVduXCji1vdx59uYXhba+kPg4//PIeecMOFMG8/7dnJr6xubW/ntws7u3v5B8fCoqWWqCG0QyaVqh1hTzgRtGGY4bSeK4jjktBWOrqZ565EqzaS4M+OEBjEeCBYxgo21mg89VLk+6xXLXtWbyV0FtICyX3qq+QBQ7xW/un1J0pgKQzjWuoO8xAQZVoYRTieFbqppgskID2jHosAx1UE2m3binlqn70ZS2SeMO3N/d2Q41noch7Yyxmaol7Op+V/WSU1UCzImktRQQeYfRSl3jXSnq7t9pigxfGwBE8XsrC4ZYoWJsQcq2COg5ZVXoXleRV4V3aKyfwlz5aEEJ1ABBBfgww3UoQEE7uEZXuHNkc6L8+58zEtzzqLnGP7I+fwBKeaPnw==</latexit><latexit sha1_base64="h21ZqV3kRu+e/4HwWUaXyBprZig=">AAAB7XicbZDLSgMxFIbPeK31VnXZzWAR6qZMurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG8/7dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg9dVLw+7+YKXsmbyV0FtIBCNf9YKY/MZ62b++r0JEkiKgzhWOs28mLjp1gZRjidZDuJpjEmQ9ynbYsCR1T76WzaiXtmnZ4bSmWfMO7M/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQm3DXSna7u9piixPCxBUwUs7O6ZIAVJsYeKGuPgJZXXoVGuYS8ErpFheolzJWBPJxCERBcQBVuoAZ1IHAPT/ACr450np03531euuYsek7gj5yPH2arkUw=</latexit><latexit sha1_base64="h21ZqV3kRu+e/4HwWUaXyBprZig=">AAAB7XicbZDLSgMxFIbPeK31VnXZzWAR6qZMurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG8/7dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg9dVLw+7+YKXsmbyV0FtIBCNf9YKY/MZ62b++r0JEkiKgzhWOs28mLjp1gZRjidZDuJpjEmQ9ynbYsCR1T76WzaiXtmnZ4bSmWfMO7M/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQm3DXSna7u9piixPCxBUwUs7O6ZIAVJsYeKGuPgJZXXoVGuYS8ErpFheolzJWBPJxCERBcQBVuoAZ1IHAPT/ACr450np03531euuYsek7gj5yPH2arkUw=</latexit><latexit sha1_base64="wUaM0WJdc9fUB/3Xj0Yan0UOvec=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9l4UfBS0IPHCvYD2qVk02wbm03WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxPBjfX9b29ldW19Y7OwVdze2d3bLx0cNo1KNWUNqoTS7ZAYJrhkDcutYO1EMxKHgrXC0fXUbz0xbbiS93acsCAmA8kjTol1UvOxhys3Z71S2a/6M6BlgnNShhz1Xumr21c0jZm0VBBjOthPbJARbTkVbFLspoYlhI7IgHUclSRmJshm107QqVP6KFLalbRopv6eyEhszDgOXWdM7NAselPxP6+T2ugyyLhMUssknS+KUoGsQtPXUZ9rRq0YO0Ko5u5WRIdEE2pdQEUXAl58eZk0z6vYr+I7XK5d5XEU4BhOoAIYLqAGt1CHBlB4gGd4hTdPeS/eu/cxb13x8pkj+APv8wdSM45C</latexit>

Dataset D

…
…

q2(D)
<latexit sha1_base64="WANtaloPgpfMrXRSJnagP4FeKwI=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNmurHgZkAXLivYC7RDyaSZNjaTjElGKENfwJUbF4q49X3c+Taml4W2/hD4+P9zyDknTDjTxnW/nbX1jc2t7dxOfndv/+CwcHTc1DJVhDaI5FK1Q6wpZ4I2DDOcthNFcRxy2gpHV9O89UiVZlLcmXFCgxgPBIsYwcZazYdetXx93iuU3Io7E1oFbwElv/hU8wGg3it8dfuSpDEVhnCsdcdzExNkWBlGOJ3ku6mmCSYjPKAdiwLHVAfZbNoJOrNOH0VS2ScMmrm/OzIcaz2OQ1sZYzPUy9nU/C/rpCaqBRkTSWqoIPOPopQjI9F0ddRnihLDxxYwUczOisgQK0yMPVDeHsFbXnkVmtWK51a8W6/kX8JcOSjCKZTBgwvw4Qbq0AAC9/AMr/DmSOfFeXc+5qVrzqLnBP7I+fwBK22PoA==</latexit><latexit sha1_base64="QjAjfC034lAQjHpIKW8lXHUlHYY=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNmurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG9f9dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg/dcvH6vJsruCV3JrQK3gIK1fxjpTwyn7Vu7qvTkySJqDCEY63bnhsbP8XKMMLpJNtJNI0xGeI+bVsUOKLaT2fTTtCZdXoolMo+YdDM/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQmHBmJpqujHlOUGD62gIlidlZEBlhhYuyBsvYI3vLKq9Aolzy35N16heolzJWBPJxCETy4gCrcQA3qQOAenuAFXh3pPDtvzvu8dM1Z9JzAHzkfP2gykU0=</latexit><latexit sha1_base64="QjAjfC034lAQjHpIKW8lXHUlHYY=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNmurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG9f9dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg/dcvH6vJsruCV3JrQK3gIK1fxjpTwyn7Vu7qvTkySJqDCEY63bnhsbP8XKMMLpJNtJNI0xGeI+bVsUOKLaT2fTTtCZdXoolMo+YdDM/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQmHBmJpqujHlOUGD62gIlidlZEBlhhYuyBsvYI3vLKq9Aolzy35N16heolzJWBPJxCETy4gCrcQA3qQOAenuAFXh3pPDtvzvu8dM1Z9JzAHzkfP2gykU0=</latexit><latexit sha1_base64="CxHGkY7c4ZEYs7+AMXDSdy2QgGI=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsEmoIVlBPMByRH2NnvJmr3dc3dPCEf+g42FIrb+Hzv/jZvLFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLme+50nqjST4t5MY+pHeCRYyAg2Vmo/DurVm/NBueLW3AxolXg5qUCO5qD81R9KkkRUGMKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LBU4otpPs2tn6MwqQxRKZUsYlKm/J1IcaT2NAtsZYTPWy95c/M/rJSa89FMm4sRQQRaLwoQjI9H8dTRkihLDp5Zgopi9FZExVpgYG1DJhuAtv7xK2vWa59a8O6/SuMrjKMIJnEIVPLiABtxCE1pA4AGe4RXeHOm8OO/Ox6K14OQzx/AHzucPU7qOQw==</latexit>

qK(D)
<latexit sha1_base64="VEgwbFV5mJ3wnsc33Yq19VK5QsE=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNm3FhwM6ALwU0Fe4F2KJk008ZmkjHJCGXoC7hy40IRt76PO9/G9LLQ1h8CH/9/DjnnhAln2rjut7Oyura+sZnbym/v7O7tFw4OG1qmitA6kVyqVog15UzQumGG01aiKI5DTpvh8HKSNx+p0kyKOzNKaBDjvmARI9hYq/HQvSlfnXYLJbfiToWWwZtDyS8+VX0AqHULX52eJGlMhSEca9323MQEGVaGEU7H+U6qaYLJEPdp26LAMdVBNp12jE6s00ORVPYJg6bu744Mx1qP4tBWxtgM9GI2Mf/L2qmJqkHGRJIaKsjsoyjlyEg0WR31mKLE8JEFTBSzsyIywAoTYw+Ut0fwFldehsZZxXMr3q1X8i9gphwU4RjK4ME5+HANNagDgXt4hld4c6Tz4rw7H7PSFWfecwR/5Hz+AFGcj7k=</latexit><latexit sha1_base64="i02eEnhxNbp7e9YZNXJ8hykfqXw=">AAAB7XicbZDLSgMxFIbP1Futt6rLboJFqJsy040FNwVdCG4q2Au0Q8mkaRubScYkUyhDX8CVGxeKuPV5dOfbmF4W2vpD4OP/zyHnnCDiTBvX/XZSa+sbm1vp7czO7t7+QfbwqK5lrAitEcmlagZYU84ErRlmOG1GiuIw4LQRDC+neWNElWZS3JlxRP0Q9wXrMYKNteoPnZvC1Vknm3eL7kxoFbwF5Cu5x3JpZD6rnexXuytJHFJhCMdatzw3Mn6ClWGE00mmHWsaYTLEfdqyKHBItZ/Mpp2gU+t0UU8q+4RBM/d3R4JDrcdhYCtDbAZ6OZua/2Wt2PTKfsJEFBsqyPyjXsyRkWi6OuoyRYnhYwuYKGZnRWSAFSbGHihjj+Atr7wK9VLRc4verZevXMBcacjBCRTAg3OowDVUoQYE7uEJXuDVkc6z8+a8z0tTzqLnGP7I+fgBjmGRZg==</latexit><latexit sha1_base64="i02eEnhxNbp7e9YZNXJ8hykfqXw=">AAAB7XicbZDLSgMxFIbP1Futt6rLboJFqJsy040FNwVdCG4q2Au0Q8mkaRubScYkUyhDX8CVGxeKuPV5dOfbmF4W2vpD4OP/zyHnnCDiTBvX/XZSa+sbm1vp7czO7t7+QfbwqK5lrAitEcmlagZYU84ErRlmOG1GiuIw4LQRDC+neWNElWZS3JlxRP0Q9wXrMYKNteoPnZvC1Vknm3eL7kxoFbwF5Cu5x3JpZD6rnexXuytJHFJhCMdatzw3Mn6ClWGE00mmHWsaYTLEfdqyKHBItZ/Mpp2gU+t0UU8q+4RBM/d3R4JDrcdhYCtDbAZ6OZua/2Wt2PTKfsJEFBsqyPyjXsyRkWi6OuoyRYnhYwuYKGZnRWSAFSbGHihjj+Atr7wK9VLRc4verZevXMBcacjBCRTAg3OowDVUoQYE7uEJXuDVkc6z8+a8z0tTzqLnGP7I+fgBjmGRZg==</latexit><latexit sha1_base64="pp4DTO4vLpJq/BQfdHC8yojQRc8=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3Bno2AT0EKwiWAugeQIe5u9ZM3e7rm7J4Qj/8HGQhFb/4+d/8ZNcoUmPhh4vDfDzLww4Uwb1/12Ciura+sbxc3S1vbO7l55/8DXMlWENonkUrVDrClngjYNM5y2E0VxHHLaCkdXU7/1RJVmUtybcUKDGA8EixjBxkr+Y++2en3aK1fcmjsDWiZeTiqQo9Erf3X7kqQxFYZwrHXHcxMTZFgZRjidlLqppgkmIzygHUsFjqkOstm1E3RilT6KpLIlDJqpvycyHGs9jkPbGWMz1IveVPzP66QmuggyJpLUUEHmi6KUIyPR9HXUZ4oSw8eWYKKYvRWRIVaYGBtQyYbgLb68TPyzmufWvDuvUr/M4yjCERxDFTw4hzrcQAOaQOABnuEV3hzpvDjvzse8teDkM4fwB87nD3npjlw=</latexit>

Output the best

with privacy guarantees

Life is all about choices!

…
…



Differential privacy (DP)

Pr[M(D) 2 S]  exp(") · Pr[M(D0) 2 S] + �.
<latexit sha1_base64="Joy5U8sW3WFQlORmqI8EBJwDQw8="></latexit><latexit sha1_base64="Joy5U8sW3WFQlORmqI8EBJwDQw8="></latexit><latexit sha1_base64="Joy5U8sW3WFQlORmqI8EBJwDQw8="></latexit><latexit sha1_base64="Joy5U8sW3WFQlORmqI8EBJwDQw8="></latexit>

M : Dn ! R
<latexit sha1_base64="YRI2nuPGhjm+zYRIFJvL08+avTU=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0VwVRIVFN0UdOFGqGIf0MQymU7aoZNJmJkoJeRD3Pgrblwo4saF4N84aYOP1gMDZ865l3vv8SJGpbKsT6MwMzs3v1BcLC0tr6yumesbDRnGApM6DlkoWh6ShFFO6ooqRlqRICjwGGl6g9PMb94SIWnIr9UwIm6Aepz6FCOlpY657wRI9TFiyUUKj+H37yy94dARtNdXSIjw7se5Sjtm2apYI8BpYuekDHLUOua70w1xHBCuMENStm0rUm6ChKKYkbTkxJJECA9Qj7Q15Sgg0k1Gx6VwRytd6IdCP67gSP3dkaBAymHg6cpsRTnpZeJ/XjtW/pGbUB7FinA8HuTHDKoQZknBLhUEKzbUBGFB9a4Q95FAWOk8SzoEe/LkadLYq9hWxb48KFdP8jiKYAtsg11gg0NQBeegBuoAg3vwCJ7Bi/FgPBmvxtu4tGDkPZvgD4yPL34lojo=</latexit><latexit sha1_base64="YRI2nuPGhjm+zYRIFJvL08+avTU=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0VwVRIVFN0UdOFGqGIf0MQymU7aoZNJmJkoJeRD3Pgrblwo4saF4N84aYOP1gMDZ865l3vv8SJGpbKsT6MwMzs3v1BcLC0tr6yumesbDRnGApM6DlkoWh6ShFFO6ooqRlqRICjwGGl6g9PMb94SIWnIr9UwIm6Aepz6FCOlpY657wRI9TFiyUUKj+H37yy94dARtNdXSIjw7se5Sjtm2apYI8BpYuekDHLUOua70w1xHBCuMENStm0rUm6ChKKYkbTkxJJECA9Qj7Q15Sgg0k1Gx6VwRytd6IdCP67gSP3dkaBAymHg6cpsRTnpZeJ/XjtW/pGbUB7FinA8HuTHDKoQZknBLhUEKzbUBGFB9a4Q95FAWOk8SzoEe/LkadLYq9hWxb48KFdP8jiKYAtsg11gg0NQBeegBuoAg3vwCJ7Bi/FgPBmvxtu4tGDkPZvgD4yPL34lojo=</latexit><latexit sha1_base64="YRI2nuPGhjm+zYRIFJvL08+avTU=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0VwVRIVFN0UdOFGqGIf0MQymU7aoZNJmJkoJeRD3Pgrblwo4saF4N84aYOP1gMDZ865l3vv8SJGpbKsT6MwMzs3v1BcLC0tr6yumesbDRnGApM6DlkoWh6ShFFO6ooqRlqRICjwGGl6g9PMb94SIWnIr9UwIm6Aepz6FCOlpY657wRI9TFiyUUKj+H37yy94dARtNdXSIjw7se5Sjtm2apYI8BpYuekDHLUOua70w1xHBCuMENStm0rUm6ChKKYkbTkxJJECA9Qj7Q15Sgg0k1Gx6VwRytd6IdCP67gSP3dkaBAymHg6cpsRTnpZeJ/XjtW/pGbUB7FinA8HuTHDKoQZknBLhUEKzbUBGFB9a4Q95FAWOk8SzoEe/LkadLYq9hWxb48KFdP8jiKYAtsg11gg0NQBeegBuoAg3vwCJ7Bi/FgPBmvxtu4tGDkPZvgD4yPL34lojo=</latexit><latexit sha1_base64="YRI2nuPGhjm+zYRIFJvL08+avTU=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0VwVRIVFN0UdOFGqGIf0MQymU7aoZNJmJkoJeRD3Pgrblwo4saF4N84aYOP1gMDZ865l3vv8SJGpbKsT6MwMzs3v1BcLC0tr6yumesbDRnGApM6DlkoWh6ShFFO6ooqRlqRICjwGGl6g9PMb94SIWnIr9UwIm6Aepz6FCOlpY657wRI9TFiyUUKj+H37yy94dARtNdXSIjw7se5Sjtm2apYI8BpYuekDHLUOua70w1xHBCuMENStm0rUm6ChKKYkbTkxJJECA9Qj7Q15Sgg0k1Gx6VwRytd6IdCP67gSP3dkaBAymHg6cpsRTnpZeJ/XjtW/pGbUB7FinA8HuTHDKoQZknBLhUEKzbUBGFB9a4Q95FAWOk8SzoEe/LkadLYq9hWxb48KFdP8jiKYAtsg11gg0NQBeegBuoAg3vwCJ7Bi/FgPBmvxtu4tGDkPZvgD4yPL34lojo=</latexit>

Let be a randomized algorithm

If � = 0
<latexit sha1_base64="OZbng7UHbSVViE00mGDoW0vulao=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUBCh4MVjBVsLbSibzaZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZF6RSGHTdb6e0srq2vlHerGxt7+zuVfcP2ibJNOMtlshEdwJquBSKt1Cg5J1UcxoHkj8Eo5up//DEtRGJusdxyv2YDpSIBKNopU4v5BLptduv1ty6OwNZJl5BalCg2a9+9cKEZTFXyCQ1puu5Kfo51SiY5JNKLzM8pWxEB7xrqaIxN34+u3dCTqwSkijRthSSmfp7IqexMeM4sJ0xxaFZ9Kbif143w+jSz4VKM+SKzRdFmSSYkOnzJBSaM5RjSyjTwt5K2JBqytBGVLEheIsvL5P2Wd1z697dea1xVcRRhiM4hlPw4AIacAtNaAEDCc/wCm/Oo/PivDsf89aSU8wcwh84nz+Dm4+W</latexit><latexit sha1_base64="OZbng7UHbSVViE00mGDoW0vulao=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUBCh4MVjBVsLbSibzaZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZF6RSGHTdb6e0srq2vlHerGxt7+zuVfcP2ibJNOMtlshEdwJquBSKt1Cg5J1UcxoHkj8Eo5up//DEtRGJusdxyv2YDpSIBKNopU4v5BLptduv1ty6OwNZJl5BalCg2a9+9cKEZTFXyCQ1puu5Kfo51SiY5JNKLzM8pWxEB7xrqaIxN34+u3dCTqwSkijRthSSmfp7IqexMeM4sJ0xxaFZ9Kbif143w+jSz4VKM+SKzRdFmSSYkOnzJBSaM5RjSyjTwt5K2JBqytBGVLEheIsvL5P2Wd1z697dea1xVcRRhiM4hlPw4AIacAtNaAEDCc/wCm/Oo/PivDsf89aSU8wcwh84nz+Dm4+W</latexit><latexit sha1_base64="OZbng7UHbSVViE00mGDoW0vulao=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUBCh4MVjBVsLbSibzaZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZF6RSGHTdb6e0srq2vlHerGxt7+zuVfcP2ibJNOMtlshEdwJquBSKt1Cg5J1UcxoHkj8Eo5up//DEtRGJusdxyv2YDpSIBKNopU4v5BLptduv1ty6OwNZJl5BalCg2a9+9cKEZTFXyCQ1puu5Kfo51SiY5JNKLzM8pWxEB7xrqaIxN34+u3dCTqwSkijRthSSmfp7IqexMeM4sJ0xxaFZ9Kbif143w+jSz4VKM+SKzRdFmSSYkOnzJBSaM5RjSyjTwt5K2JBqytBGVLEheIsvL5P2Wd1z697dea1xVcRRhiM4hlPw4AIacAtNaAEDCc/wCm/Oo/PivDsf89aSU8wcwh84nz+Dm4+W</latexit><latexit sha1_base64="OZbng7UHbSVViE00mGDoW0vulao=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUBCh4MVjBVsLbSibzaZdutnE3YlQQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZF6RSGHTdb6e0srq2vlHerGxt7+zuVfcP2ibJNOMtlshEdwJquBSKt1Cg5J1UcxoHkj8Eo5up//DEtRGJusdxyv2YDpSIBKNopU4v5BLptduv1ty6OwNZJl5BalCg2a9+9cKEZTFXyCQ1puu5Kfo51SiY5JNKLzM8pWxEB7xrqaIxN34+u3dCTqwSkijRthSSmfp7IqexMeM4sJ0xxaFZ9Kbif143w+jSz4VKM+SKzRdFmSSYkOnzJBSaM5RjSyjTwt5K2JBqytBGVLEheIsvL5P2Wd1z697dea1xVcRRhiM4hlPw4AIacAtNaAEDCc/wCm/Oo/PivDsf89aSU8wcwh84nz+Dm4+W</latexit>

M
<latexit sha1_base64="uH3fS+zK77cRFDjHFUAzsIMhLsk=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQiKLgpuHEjVLAPaEKZTCft0MkkzNwIJfQ33LhQxK0/486/cdpmoa0HBg7n3Ms9c8JUCoOu++2U1tY3NrfK25Wd3b39g+rhUdskmWa8xRKZ6G5IDZdC8RYKlLybak7jUPJOOL6d+Z0nro1I1CNOUh7EdKhEJBhFK/l+THHEqMzvp6Rfrbl1dw6ySryC1KBAs1/98gcJy2KukElqTM9zUwxyqlEwyacVPzM8pWxMh7xnqaIxN0E+zzwlZ1YZkCjR9ikkc/X3Rk5jYyZxaCdnGc2yNxP/83oZRtdBLlSaIVdscSjKJMGEzAogA6E5QzmxhDItbFbCRlRThramii3BW/7yKmlf1D237j1c1ho3RR1lOIFTOAcPrqABd9CEFjBI4Rle4c3JnBfn3flYjJacYucY/sD5/AHaYpGG</latexit><latexit sha1_base64="uH3fS+zK77cRFDjHFUAzsIMhLsk=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQiKLgpuHEjVLAPaEKZTCft0MkkzNwIJfQ33LhQxK0/486/cdpmoa0HBg7n3Ms9c8JUCoOu++2U1tY3NrfK25Wd3b39g+rhUdskmWa8xRKZ6G5IDZdC8RYKlLybak7jUPJOOL6d+Z0nro1I1CNOUh7EdKhEJBhFK/l+THHEqMzvp6Rfrbl1dw6ySryC1KBAs1/98gcJy2KukElqTM9zUwxyqlEwyacVPzM8pWxMh7xnqaIxN0E+zzwlZ1YZkCjR9ikkc/X3Rk5jYyZxaCdnGc2yNxP/83oZRtdBLlSaIVdscSjKJMGEzAogA6E5QzmxhDItbFbCRlRThramii3BW/7yKmlf1D237j1c1ho3RR1lOIFTOAcPrqABd9CEFjBI4Rle4c3JnBfn3flYjJacYucY/sD5/AHaYpGG</latexit><latexit sha1_base64="uH3fS+zK77cRFDjHFUAzsIMhLsk=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQiKLgpuHEjVLAPaEKZTCft0MkkzNwIJfQ33LhQxK0/486/cdpmoa0HBg7n3Ms9c8JUCoOu++2U1tY3NrfK25Wd3b39g+rhUdskmWa8xRKZ6G5IDZdC8RYKlLybak7jUPJOOL6d+Z0nro1I1CNOUh7EdKhEJBhFK/l+THHEqMzvp6Rfrbl1dw6ySryC1KBAs1/98gcJy2KukElqTM9zUwxyqlEwyacVPzM8pWxMh7xnqaIxN0E+zzwlZ1YZkCjR9ikkc/X3Rk5jYyZxaCdnGc2yNxP/83oZRtdBLlSaIVdscSjKJMGEzAogA6E5QzmxhDItbFbCRlRThramii3BW/7yKmlf1D237j1c1ho3RR1lOIFTOAcPrqABd9CEFjBI4Rle4c3JnBfn3flYjJacYucY/sD5/AHaYpGG</latexit><latexit sha1_base64="uH3fS+zK77cRFDjHFUAzsIMhLsk=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQiKLgpuHEjVLAPaEKZTCft0MkkzNwIJfQ33LhQxK0/486/cdpmoa0HBg7n3Ms9c8JUCoOu++2U1tY3NrfK25Wd3b39g+rhUdskmWa8xRKZ6G5IDZdC8RYKlLybak7jUPJOOL6d+Z0nro1I1CNOUh7EdKhEJBhFK/l+THHEqMzvp6Rfrbl1dw6ySryC1KBAs1/98gcJy2KukElqTM9zUwxyqlEwyacVPzM8pWxMh7xnqaIxN0E+zzwlZ1YZkCjR9ikkc/X3Rk5jYyZxaCdnGc2yNxP/83oZRtdBLlSaIVdscSjKJMGEzAogA6E5QzmxhDItbFbCRlRThramii3BW/7yKmlf1D237j1c1ho3RR1lOIFTOAcPrqABd9CEFjBI4Rle4c3JnBfn3flYjJacYucY/sD5/AHaYpGG</latexit>

satisfies  "�DP
<latexit sha1_base64="0T7g/+RS27rpIj3dch9P/7QeraQ=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4MaSiKDgpqALlxXsA5pQJtNJO3QeYWZSKCEbf8WNC0Xc+hnu/BsnbRbaeuDC4Zx7ufeeMGZUG9f9dkorq2vrG+XNytb2zu5edf+grWWiMGlhyaTqhkgTRgVpGWoY6caKIB4y0gnHt7nfmRClqRSPZhqTgKOhoBHFyFipXz3yJ0iRWFMmxbnPkRkpnt41s3615tbdGeAy8QpSAwWa/eqXP5A44UQYzJDWPc+NTZAiZShmJKv4iSYxwmM0JD1LBeJEB+nsgQyeWmUAI6lsCQNn6u+JFHGtpzy0nfmJetHLxf+8XmKi6yClIk4MEXi+KEoYNBLmacABVQQbNrUEYUXtrRCPkELY2MwqNgRv8eVl0r6oe27de7isNW6KOMrgGJyAM+CBK9AA96AJWgCDDDyDV/DmPDkvzrvzMW8tOcXMIfgD5/MHPD6Wxw==</latexit><latexit sha1_base64="0T7g/+RS27rpIj3dch9P/7QeraQ=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4MaSiKDgpqALlxXsA5pQJtNJO3QeYWZSKCEbf8WNC0Xc+hnu/BsnbRbaeuDC4Zx7ufeeMGZUG9f9dkorq2vrG+XNytb2zu5edf+grWWiMGlhyaTqhkgTRgVpGWoY6caKIB4y0gnHt7nfmRClqRSPZhqTgKOhoBHFyFipXz3yJ0iRWFMmxbnPkRkpnt41s3615tbdGeAy8QpSAwWa/eqXP5A44UQYzJDWPc+NTZAiZShmJKv4iSYxwmM0JD1LBeJEB+nsgQyeWmUAI6lsCQNn6u+JFHGtpzy0nfmJetHLxf+8XmKi6yClIk4MEXi+KEoYNBLmacABVQQbNrUEYUXtrRCPkELY2MwqNgRv8eVl0r6oe27de7isNW6KOMrgGJyAM+CBK9AA96AJWgCDDDyDV/DmPDkvzrvzMW8tOcXMIfgD5/MHPD6Wxw==</latexit><latexit sha1_base64="0T7g/+RS27rpIj3dch9P/7QeraQ=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4MaSiKDgpqALlxXsA5pQJtNJO3QeYWZSKCEbf8WNC0Xc+hnu/BsnbRbaeuDC4Zx7ufeeMGZUG9f9dkorq2vrG+XNytb2zu5edf+grWWiMGlhyaTqhkgTRgVpGWoY6caKIB4y0gnHt7nfmRClqRSPZhqTgKOhoBHFyFipXz3yJ0iRWFMmxbnPkRkpnt41s3615tbdGeAy8QpSAwWa/eqXP5A44UQYzJDWPc+NTZAiZShmJKv4iSYxwmM0JD1LBeJEB+nsgQyeWmUAI6lsCQNn6u+JFHGtpzy0nfmJetHLxf+8XmKi6yClIk4MEXi+KEoYNBLmacABVQQbNrUEYUXtrRCPkELY2MwqNgRv8eVl0r6oe27de7isNW6KOMrgGJyAM+CBK9AA96AJWgCDDDyDV/DmPDkvzrvzMW8tOcXMIfgD5/MHPD6Wxw==</latexit><latexit sha1_base64="0T7g/+RS27rpIj3dch9P/7QeraQ=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4MaSiKDgpqALlxXsA5pQJtNJO3QeYWZSKCEbf8WNC0Xc+hnu/BsnbRbaeuDC4Zx7ufeeMGZUG9f9dkorq2vrG+XNytb2zu5edf+grWWiMGlhyaTqhkgTRgVpGWoY6caKIB4y0gnHt7nfmRClqRSPZhqTgKOhoBHFyFipXz3yJ0iRWFMmxbnPkRkpnt41s3615tbdGeAy8QpSAwWa/eqXP5A44UQYzJDWPc+NTZAiZShmJKv4iSYxwmM0JD1LBeJEB+nsgQyeWmUAI6lsCQNn6u+JFHGtpzy0nfmJetHLxf+8XmKi6yClIk4MEXi+KEoYNBLmacABVQQbNrUEYUXtrRCPkELY2MwqNgRv8eVl0r6oe27de7isNW6KOMrgGJyAM+CBK9AA96AJWgCDDDyDV/DmPDkvzrvzMW8tOcXMIfgD5/MHPD6Wxw==</latexit>, we say that

M
<latexit sha1_base64="uH3fS+zK77cRFDjHFUAzsIMhLsk=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQiKLgpuHEjVLAPaEKZTCft0MkkzNwIJfQ33LhQxK0/486/cdpmoa0HBg7n3Ms9c8JUCoOu++2U1tY3NrfK25Wd3b39g+rhUdskmWa8xRKZ6G5IDZdC8RYKlLybak7jUPJOOL6d+Z0nro1I1CNOUh7EdKhEJBhFK/l+THHEqMzvp6Rfrbl1dw6ySryC1KBAs1/98gcJy2KukElqTM9zUwxyqlEwyacVPzM8pWxMh7xnqaIxN0E+zzwlZ1YZkCjR9ikkc/X3Rk5jYyZxaCdnGc2yNxP/83oZRtdBLlSaIVdscSjKJMGEzAogA6E5QzmxhDItbFbCRlRThramii3BW/7yKmlf1D237j1c1ho3RR1lOIFTOAcPrqABd9CEFjBI4Rle4c3JnBfn3flYjJacYucY/sD5/AHaYpGG</latexit><latexit sha1_base64="uH3fS+zK77cRFDjHFUAzsIMhLsk=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQiKLgpuHEjVLAPaEKZTCft0MkkzNwIJfQ33LhQxK0/486/cdpmoa0HBg7n3Ms9c8JUCoOu++2U1tY3NrfK25Wd3b39g+rhUdskmWa8xRKZ6G5IDZdC8RYKlLybak7jUPJOOL6d+Z0nro1I1CNOUh7EdKhEJBhFK/l+THHEqMzvp6Rfrbl1dw6ySryC1KBAs1/98gcJy2KukElqTM9zUwxyqlEwyacVPzM8pWxMh7xnqaIxN0E+zzwlZ1YZkCjR9ikkc/X3Rk5jYyZxaCdnGc2yNxP/83oZRtdBLlSaIVdscSjKJMGEzAogA6E5QzmxhDItbFbCRlRThramii3BW/7yKmlf1D237j1c1ho3RR1lOIFTOAcPrqABd9CEFjBI4Rle4c3JnBfn3flYjJacYucY/sD5/AHaYpGG</latexit><latexit sha1_base64="uH3fS+zK77cRFDjHFUAzsIMhLsk=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQiKLgpuHEjVLAPaEKZTCft0MkkzNwIJfQ33LhQxK0/486/cdpmoa0HBg7n3Ms9c8JUCoOu++2U1tY3NrfK25Wd3b39g+rhUdskmWa8xRKZ6G5IDZdC8RYKlLybak7jUPJOOL6d+Z0nro1I1CNOUh7EdKhEJBhFK/l+THHEqMzvp6Rfrbl1dw6ySryC1KBAs1/98gcJy2KukElqTM9zUwxyqlEwyacVPzM8pWxMh7xnqaIxN0E+zzwlZ1YZkCjR9ikkc/X3Rk5jYyZxaCdnGc2yNxP/83oZRtdBLlSaIVdscSjKJMGEzAogA6E5QzmxhDItbFbCRlRThramii3BW/7yKmlf1D237j1c1ho3RR1lOIFTOAcPrqABd9CEFjBI4Rle4c3JnBfn3flYjJacYucY/sD5/AHaYpGG</latexit><latexit sha1_base64="uH3fS+zK77cRFDjHFUAzsIMhLsk=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQiKLgpuHEjVLAPaEKZTCft0MkkzNwIJfQ33LhQxK0/486/cdpmoa0HBg7n3Ms9c8JUCoOu++2U1tY3NrfK25Wd3b39g+rhUdskmWa8xRKZ6G5IDZdC8RYKlLybak7jUPJOOL6d+Z0nro1I1CNOUh7EdKhEJBhFK/l+THHEqMzvp6Rfrbl1dw6ySryC1KBAs1/98gcJy2KukElqTM9zUwxyqlEwyacVPzM8pWxMh7xnqaIxN0E+zzwlZ1YZkCjR9ikkc/X3Rk5jYyZxaCdnGc2yNxP/83oZRtdBLlSaIVdscSjKJMGEzAogA6E5QzmxhDItbFbCRlRThramii3BW/7yKmlf1D237j1c1ho3RR1lOIFTOAcPrqABd9CEFjBI4Rle4c3JnBfn3flYjJacYucY/sD5/AHaYpGG</latexit>

We say that satisfies  (", �)�DP
<latexit sha1_base64="CSnosTqf/XajU5RjvhHz/soQFQs=">AAACCXicbVBNS8NAEN3Ur1q/oh69LBahgpZEBAUvBT14rGA/oAlls522SzebsLsplNCrF/+KFw+KePUfePPfuGlz0OqDgcd7M8zMC2LOlHacL6uwtLyyulZcL21sbm3v2Lt7TRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMrjO/NQapWCTu9SQGPyQDwfqMEm2kro0r3phIiBXjkTjxesA1OT71QqKHMkxv6tOuXXaqzgz4L3FzUkY56l370+tFNAlBaMqJUh3XibWfEqkZ5TAteYmCmNARGUDHUEFCUH46+2SKj4zSw/1ImhIaz9SfEykJlZqEgenMTlSLXib+53US3b/0UybiRIOg80X9hGMd4SwW3GMSqOYTQwiVzNyK6ZBIQrUJr2RCcBdf/kuaZ1XXqbp35+XaVR5HER2gQ1RBLrpANXSL6qiBKHpAT+gFvVqP1rP1Zr3PWwtWPrOPfsH6+AY/mJoE</latexit><latexit sha1_base64="CSnosTqf/XajU5RjvhHz/soQFQs=">AAACCXicbVBNS8NAEN3Ur1q/oh69LBahgpZEBAUvBT14rGA/oAlls522SzebsLsplNCrF/+KFw+KePUfePPfuGlz0OqDgcd7M8zMC2LOlHacL6uwtLyyulZcL21sbm3v2Lt7TRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMrjO/NQapWCTu9SQGPyQDwfqMEm2kro0r3phIiBXjkTjxesA1OT71QqKHMkxv6tOuXXaqzgz4L3FzUkY56l370+tFNAlBaMqJUh3XibWfEqkZ5TAteYmCmNARGUDHUEFCUH46+2SKj4zSw/1ImhIaz9SfEykJlZqEgenMTlSLXib+53US3b/0UybiRIOg80X9hGMd4SwW3GMSqOYTQwiVzNyK6ZBIQrUJr2RCcBdf/kuaZ1XXqbp35+XaVR5HER2gQ1RBLrpANXSL6qiBKHpAT+gFvVqP1rP1Zr3PWwtWPrOPfsH6+AY/mJoE</latexit><latexit sha1_base64="CSnosTqf/XajU5RjvhHz/soQFQs=">AAACCXicbVBNS8NAEN3Ur1q/oh69LBahgpZEBAUvBT14rGA/oAlls522SzebsLsplNCrF/+KFw+KePUfePPfuGlz0OqDgcd7M8zMC2LOlHacL6uwtLyyulZcL21sbm3v2Lt7TRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMrjO/NQapWCTu9SQGPyQDwfqMEm2kro0r3phIiBXjkTjxesA1OT71QqKHMkxv6tOuXXaqzgz4L3FzUkY56l370+tFNAlBaMqJUh3XibWfEqkZ5TAteYmCmNARGUDHUEFCUH46+2SKj4zSw/1ImhIaz9SfEykJlZqEgenMTlSLXib+53US3b/0UybiRIOg80X9hGMd4SwW3GMSqOYTQwiVzNyK6ZBIQrUJr2RCcBdf/kuaZ1XXqbp35+XaVR5HER2gQ1RBLrpANXSL6qiBKHpAT+gFvVqP1rP1Zr3PWwtWPrOPfsH6+AY/mJoE</latexit><latexit sha1_base64="CSnosTqf/XajU5RjvhHz/soQFQs=">AAACCXicbVBNS8NAEN3Ur1q/oh69LBahgpZEBAUvBT14rGA/oAlls522SzebsLsplNCrF/+KFw+KePUfePPfuGlz0OqDgcd7M8zMC2LOlHacL6uwtLyyulZcL21sbm3v2Lt7TRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMrjO/NQapWCTu9SQGPyQDwfqMEm2kro0r3phIiBXjkTjxesA1OT71QqKHMkxv6tOuXXaqzgz4L3FzUkY56l370+tFNAlBaMqJUh3XibWfEqkZ5TAteYmCmNARGUDHUEFCUH46+2SKj4zSw/1ImhIaz9SfEykJlZqEgenMTlSLXib+53US3b/0UybiRIOg80X9hGMd4SwW3GMSqOYTQwiVzNyK6ZBIQrUJr2RCcBdf/kuaZ1XXqbp35+XaVR5HER2gQ1RBLrpANXSL6qiBKHpAT+gFvVqP1rP1Zr3PWwtWPrOPfsH6+AY/mJoE</latexit>

if 8D,D0 s.t. |D �D0|  1, 8S
<latexit sha1_base64="oeikzqK3R9FeugACRO/SC+J3kGo=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0V0UUMigkI3BbtwWdE+oAllMp20QyeTMDMRStrfcOOvuHGhiEtd+TdO2wjaemDgcM653LnHjxmVyra/jNzS8srqWn69sLG5tb1j7u41ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOkPriZ+854ISSN+p4Yx8ULU4zSgGCktdUzbDSKBGIPVEqweQ7csLWW5ZTiqwlMtjKDLCHRK8Cd22zGLtmVPAReJk5EiyFDrmB9uN8JJSLjCDEnZduxYeSkSimJGxgU3kSRGeIB6pK0pRyGRXjq9bAyPtNKFerd+XMGp+nsiRaGUw9DXyRCpvpz3JuJ/XjtRwaWXUh4ninA8WxQkDKoITmqCXSoIVmyoCcKC6r9C3EcCYaXLLOgSnPmTF0njzHJsy7k5L1bKWR15cAAOwQlwwAWogGtQA3WAwQN4Ai/g1Xg0no03430WzRnZzD74A+PzG+nunHk=</latexit><latexit sha1_base64="oeikzqK3R9FeugACRO/SC+J3kGo=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0V0UUMigkI3BbtwWdE+oAllMp20QyeTMDMRStrfcOOvuHGhiEtd+TdO2wjaemDgcM653LnHjxmVyra/jNzS8srqWn69sLG5tb1j7u41ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOkPriZ+854ISSN+p4Yx8ULU4zSgGCktdUzbDSKBGIPVEqweQ7csLWW5ZTiqwlMtjKDLCHRK8Cd22zGLtmVPAReJk5EiyFDrmB9uN8JJSLjCDEnZduxYeSkSimJGxgU3kSRGeIB6pK0pRyGRXjq9bAyPtNKFerd+XMGp+nsiRaGUw9DXyRCpvpz3JuJ/XjtRwaWXUh4ninA8WxQkDKoITmqCXSoIVmyoCcKC6r9C3EcCYaXLLOgSnPmTF0njzHJsy7k5L1bKWR15cAAOwQlwwAWogGtQA3WAwQN4Ai/g1Xg0no03430WzRnZzD74A+PzG+nunHk=</latexit><latexit sha1_base64="oeikzqK3R9FeugACRO/SC+J3kGo=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0V0UUMigkI3BbtwWdE+oAllMp20QyeTMDMRStrfcOOvuHGhiEtd+TdO2wjaemDgcM653LnHjxmVyra/jNzS8srqWn69sLG5tb1j7u41ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOkPriZ+854ISSN+p4Yx8ULU4zSgGCktdUzbDSKBGIPVEqweQ7csLWW5ZTiqwlMtjKDLCHRK8Cd22zGLtmVPAReJk5EiyFDrmB9uN8JJSLjCDEnZduxYeSkSimJGxgU3kSRGeIB6pK0pRyGRXjq9bAyPtNKFerd+XMGp+nsiRaGUw9DXyRCpvpz3JuJ/XjtRwaWXUh4ninA8WxQkDKoITmqCXSoIVmyoCcKC6r9C3EcCYaXLLOgSnPmTF0njzHJsy7k5L1bKWR15cAAOwQlwwAWogGtQA3WAwQN4Ai/g1Xg0no03430WzRnZzD74A+PzG+nunHk=</latexit><latexit sha1_base64="oeikzqK3R9FeugACRO/SC+J3kGo=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0V0UUMigkI3BbtwWdE+oAllMp20QyeTMDMRStrfcOOvuHGhiEtd+TdO2wjaemDgcM653LnHjxmVyra/jNzS8srqWn69sLG5tb1j7u41ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOkPriZ+854ISSN+p4Yx8ULU4zSgGCktdUzbDSKBGIPVEqweQ7csLWW5ZTiqwlMtjKDLCHRK8Cd22zGLtmVPAReJk5EiyFDrmB9uN8JJSLjCDEnZduxYeSkSimJGxgU3kSRGeIB6pK0pRyGRXjq9bAyPtNKFerd+XMGp+nsiRaGUw9DXyRCpvpz3JuJ/XjtRwaWXUh4ninA8WxQkDKoITmqCXSoIVmyoCcKC6r9C3EcCYaXLLOgSnPmTF0njzHJsy7k5L1bKWR15cAAOwQlwwAWogGtQA3WAwQN4Ai/g1Xg0no03430WzRnZzD74A+PzG+nunHk=</latexit>

Whether you are in the data set or not, it makes little difference

(by Dwork, McSherry, Nissim, Smith)



Private Selection

If 8i, qi(D) is 1� Lipschitz: |qi(D)� qi(D0)|  1
<latexit sha1_base64="wXxfiRXFh1X8QwwSy6lmkzwXFBE="></latexit><latexit sha1_base64="epU29xR7BgP0ohA5ocDnuwcHT3k="></latexit><latexit sha1_base64="epU29xR7BgP0ohA5ocDnuwcHT3k="></latexit><latexit sha1_base64="fWQhUT2V3x796XSv757TthzRBys="></latexit>

max{ qi (D ) + Lap(1 / ! )} is ! ! DP
<latexit sha1_base64="4YkeF73KCfSgu+cfx/n3F4nbwcU="></latexit><latexit sha1_base64="4rEA36RjiM54daN7tLb1rcWIS0E="></latexit><latexit sha1_base64="4rEA36RjiM54daN7tLb1rcWIS0E="></latexit><latexit sha1_base64="C3j8LKi+ofSa3hMHFukmktQquRs="></latexit>

, then
Exponential mechanism [McSherry, Talwar]

q1(D)
<latexit sha1_base64="F6tLlZUnb5lAP9MFSMrbP/cBEK8=">AAAB7XicbZDLSgMxFIbP1Futt6rLbgaLUDdl4saCmwFduKxgL9AOJZNm2thMMiYZoQx9AVduXCji1vdx59uYXhba+kPg4//PIeecMOFMG8/7dnJr6xubW/ntws7u3v5B8fCoqWWqCG0QyaVqh1hTzgRtGGY4bSeK4jjktBWOrqZ565EqzaS4M+OEBjEeCBYxgo21mg89VLk+6xXLXtWbyV0FtICyX3qq+QBQ7xW/un1J0pgKQzjWuoO8xAQZVoYRTieFbqppgskID2jHosAx1UE2m3binlqn70ZS2SeMO3N/d2Q41noch7Yyxmaol7Op+V/WSU1UCzImktRQQeYfRSl3jXSnq7t9pigxfGwBE8XsrC4ZYoWJsQcq2COg5ZVXoXleRV4V3aKyfwlz5aEEJ1ABBBfgww3UoQEE7uEZXuHNkc6L8+58zEtzzqLnGP7I+fwBKeaPnw==</latexit><latexit sha1_base64="h21ZqV3kRu+e/4HwWUaXyBprZig=">AAAB7XicbZDLSgMxFIbPeK31VnXZzWAR6qZMurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG8/7dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg9dVLw+7+YKXsmbyV0FtIBCNf9YKY/MZ62b++r0JEkiKgzhWOs28mLjp1gZRjidZDuJpjEmQ9ynbYsCR1T76WzaiXtmnZ4bSmWfMO7M/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQm3DXSna7u9piixPCxBUwUs7O6ZIAVJsYeKGuPgJZXXoVGuYS8ErpFheolzJWBPJxCERBcQBVuoAZ1IHAPT/ACr450np03531euuYsek7gj5yPH2arkUw=</latexit><latexit sha1_base64="h21ZqV3kRu+e/4HwWUaXyBprZig=">AAAB7XicbZDLSgMxFIbPeK31VnXZzWAR6qZMurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG8/7dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg9dVLw+7+YKXsmbyV0FtIBCNf9YKY/MZ62b++r0JEkiKgzhWOs28mLjp1gZRjidZDuJpjEmQ9ynbYsCR1T76WzaiXtmnZ4bSmWfMO7M/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQm3DXSna7u9piixPCxBUwUs7O6ZIAVJsYeKGuPgJZXXoVGuYS8ErpFheolzJWBPJxCERBcQBVuoAZ1IHAPT/ACr450np03531euuYsek7gj5yPH2arkUw=</latexit><latexit sha1_base64="wUaM0WJdc9fUB/3Xj0Yan0UOvec=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9l4UfBS0IPHCvYD2qVk02wbm03WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxPBjfX9b29ldW19Y7OwVdze2d3bLx0cNo1KNWUNqoTS7ZAYJrhkDcutYO1EMxKHgrXC0fXUbz0xbbiS93acsCAmA8kjTol1UvOxhys3Z71S2a/6M6BlgnNShhz1Xumr21c0jZm0VBBjOthPbJARbTkVbFLspoYlhI7IgHUclSRmJshm107QqVP6KFLalbRopv6eyEhszDgOXWdM7NAselPxP6+T2ugyyLhMUssknS+KUoGsQtPXUZ9rRq0YO0Ko5u5WRIdEE2pdQEUXAl58eZk0z6vYr+I7XK5d5XEU4BhOoAIYLqAGt1CHBlB4gGd4hTdPeS/eu/cxb13x8pkj+APv8wdSM45C</latexit>

Dataset D

…
…

q2(D)
<latexit sha1_base64="WANtaloPgpfMrXRSJnagP4FeKwI=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNmurHgZkAXLivYC7RDyaSZNjaTjElGKENfwJUbF4q49X3c+Taml4W2/hD4+P9zyDknTDjTxnW/nbX1jc2t7dxOfndv/+CwcHTc1DJVhDaI5FK1Q6wpZ4I2DDOcthNFcRxy2gpHV9O89UiVZlLcmXFCgxgPBIsYwcZazYdetXx93iuU3Io7E1oFbwElv/hU8wGg3it8dfuSpDEVhnCsdcdzExNkWBlGOJ3ku6mmCSYjPKAdiwLHVAfZbNoJOrNOH0VS2ScMmrm/OzIcaz2OQ1sZYzPUy9nU/C/rpCaqBRkTSWqoIPOPopQjI9F0ddRnihLDxxYwUczOisgQK0yMPVDeHsFbXnkVmtWK51a8W6/kX8JcOSjCKZTBgwvw4Qbq0AAC9/AMr/DmSOfFeXc+5qVrzqLnBP7I+fwBK22PoA==</latexit><latexit sha1_base64="QjAjfC034lAQjHpIKW8lXHUlHYY=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNmurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG9f9dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg/dcvH6vJsruCV3JrQK3gIK1fxjpTwyn7Vu7qvTkySJqDCEY63bnhsbP8XKMMLpJNtJNI0xGeI+bVsUOKLaT2fTTtCZdXoolMo+YdDM/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQmHBmJpqujHlOUGD62gIlidlZEBlhhYuyBsvYI3vLKq9Aolzy35N16heolzJWBPJxCETy4gCrcQA3qQOAenuAFXh3pPDtvzvu8dM1Z9JzAHzkfP2gykU0=</latexit><latexit sha1_base64="QjAjfC034lAQjHpIKW8lXHUlHYY=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNmurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG9f9dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg/dcvH6vJsruCV3JrQK3gIK1fxjpTwyn7Vu7qvTkySJqDCEY63bnhsbP8XKMMLpJNtJNI0xGeI+bVsUOKLaT2fTTtCZdXoolMo+YdDM/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQmHBmJpqujHlOUGD62gIlidlZEBlhhYuyBsvYI3vLKq9Aolzy35N16heolzJWBPJxCETy4gCrcQA3qQOAenuAFXh3pPDtvzvu8dM1Z9JzAHzkfP2gykU0=</latexit><latexit sha1_base64="CxHGkY7c4ZEYs7+AMXDSdy2QgGI=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsEmoIVlBPMByRH2NnvJmr3dc3dPCEf+g42FIrb+Hzv/jZvLFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLme+50nqjST4t5MY+pHeCRYyAg2Vmo/DurVm/NBueLW3AxolXg5qUCO5qD81R9KkkRUGMKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LBU4otpPs2tn6MwqQxRKZUsYlKm/J1IcaT2NAtsZYTPWy95c/M/rJSa89FMm4sRQQRaLwoQjI9H8dTRkihLDp5Zgopi9FZExVpgYG1DJhuAtv7xK2vWa59a8O6/SuMrjKMIJnEIVPLiABtxCE1pA4AGe4RXeHOm8OO/Ox6K14OQzx/AHzucPU7qOQw==</latexit>

qK(D)
<latexit sha1_base64="VEgwbFV5mJ3wnsc33Yq19VK5QsE=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNm3FhwM6ALwU0Fe4F2KJk008ZmkjHJCGXoC7hy40IRt76PO9/G9LLQ1h8CH/9/DjnnhAln2rjut7Oyura+sZnbym/v7O7tFw4OG1qmitA6kVyqVog15UzQumGG01aiKI5DTpvh8HKSNx+p0kyKOzNKaBDjvmARI9hYq/HQvSlfnXYLJbfiToWWwZtDyS8+VX0AqHULX52eJGlMhSEca9323MQEGVaGEU7H+U6qaYLJEPdp26LAMdVBNp12jE6s00ORVPYJg6bu744Mx1qP4tBWxtgM9GI2Mf/L2qmJqkHGRJIaKsjsoyjlyEg0WR31mKLE8JEFTBSzsyIywAoTYw+Ut0fwFldehsZZxXMr3q1X8i9gphwU4RjK4ME5+HANNagDgXt4hld4c6Tz4rw7H7PSFWfecwR/5Hz+AFGcj7k=</latexit><latexit sha1_base64="i02eEnhxNbp7e9YZNXJ8hykfqXw=">AAAB7XicbZDLSgMxFIbP1Futt6rLboJFqJsy040FNwVdCG4q2Au0Q8mkaRubScYkUyhDX8CVGxeKuPV5dOfbmF4W2vpD4OP/zyHnnCDiTBvX/XZSa+sbm1vp7czO7t7+QfbwqK5lrAitEcmlagZYU84ErRlmOG1GiuIw4LQRDC+neWNElWZS3JlxRP0Q9wXrMYKNteoPnZvC1Vknm3eL7kxoFbwF5Cu5x3JpZD6rnexXuytJHFJhCMdatzw3Mn6ClWGE00mmHWsaYTLEfdqyKHBItZ/Mpp2gU+t0UU8q+4RBM/d3R4JDrcdhYCtDbAZ6OZua/2Wt2PTKfsJEFBsqyPyjXsyRkWi6OuoyRYnhYwuYKGZnRWSAFSbGHihjj+Atr7wK9VLRc4verZevXMBcacjBCRTAg3OowDVUoQYE7uEJXuDVkc6z8+a8z0tTzqLnGP7I+fgBjmGRZg==</latexit><latexit sha1_base64="i02eEnhxNbp7e9YZNXJ8hykfqXw=">AAAB7XicbZDLSgMxFIbP1Futt6rLboJFqJsy040FNwVdCG4q2Au0Q8mkaRubScYkUyhDX8CVGxeKuPV5dOfbmF4W2vpD4OP/zyHnnCDiTBvX/XZSa+sbm1vp7czO7t7+QfbwqK5lrAitEcmlagZYU84ErRlmOG1GiuIw4LQRDC+neWNElWZS3JlxRP0Q9wXrMYKNteoPnZvC1Vknm3eL7kxoFbwF5Cu5x3JpZD6rnexXuytJHFJhCMdatzw3Mn6ClWGE00mmHWsaYTLEfdqyKHBItZ/Mpp2gU+t0UU8q+4RBM/d3R4JDrcdhYCtDbAZ6OZua/2Wt2PTKfsJEFBsqyPyjXsyRkWi6OuoyRYnhYwuYKGZnRWSAFSbGHihjj+Atr7wK9VLRc4verZevXMBcacjBCRTAg3OowDVUoQYE7uEJXuDVkc6z8+a8z0tTzqLnGP7I+fgBjmGRZg==</latexit><latexit sha1_base64="pp4DTO4vLpJq/BQfdHC8yojQRc8=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3Bno2AT0EKwiWAugeQIe5u9ZM3e7rm7J4Qj/8HGQhFb/4+d/8ZNcoUmPhh4vDfDzLww4Uwb1/12Ciura+sbxc3S1vbO7l55/8DXMlWENonkUrVDrClngjYNM5y2E0VxHHLaCkdXU7/1RJVmUtybcUKDGA8EixjBxkr+Y++2en3aK1fcmjsDWiZeTiqQo9Erf3X7kqQxFYZwrHXHcxMTZFgZRjidlLqppgkmIzygHUsFjqkOstm1E3RilT6KpLIlDJqpvycyHGs9jkPbGWMz1IveVPzP66QmuggyJpLUUEHmi6KUIyPR9HXUZ4oSw8eWYKKYvRWRIVaYGBtQyYbgLb68TPyzmufWvDuvUr/M4yjCERxDFTw4hzrcQAOaQOABnuEV3hzpvDjvzse8teDkM4fwB87nD3npjlw=</latexit>

Output the best…
…

Moreover, if the index J is the output of the algorithm, then

Privacy

Utility

Pr[M (D) ! S] " e! áPr[M (D !) ! S]
<latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit>

Pr
!
qJ (D ) ! max

i
{qi (D )} "

1
!

ln
K
"

"
! "

<latexit sha1_base64="/SR+fpNtzlzPesiRlIO4Bh/7gNM="></latexit><latexit sha1_base64="/SR+fpNtzlzPesiRlIO4Bh/7gNM="></latexit><latexit sha1_base64="/SR+fpNtzlzPesiRlIO4Bh/7gNM="></latexit><latexit sha1_base64="/SR+fpNtzlzPesiRlIO4Bh/7gNM="></latexit>



Private Selection Example

q1(D)
<latexit sha1_base64="F6tLlZUnb5lAP9MFSMrbP/cBEK8=">AAAB7XicbZDLSgMxFIbP1Futt6rLbgaLUDdl4saCmwFduKxgL9AOJZNm2thMMiYZoQx9AVduXCji1vdx59uYXhba+kPg4//PIeecMOFMG8/7dnJr6xubW/ntws7u3v5B8fCoqWWqCG0QyaVqh1hTzgRtGGY4bSeK4jjktBWOrqZ565EqzaS4M+OEBjEeCBYxgo21mg89VLk+6xXLXtWbyV0FtICyX3qq+QBQ7xW/un1J0pgKQzjWuoO8xAQZVoYRTieFbqppgskID2jHosAx1UE2m3binlqn70ZS2SeMO3N/d2Q41noch7Yyxmaol7Op+V/WSU1UCzImktRQQeYfRSl3jXSnq7t9pigxfGwBE8XsrC4ZYoWJsQcq2COg5ZVXoXleRV4V3aKyfwlz5aEEJ1ABBBfgww3UoQEE7uEZXuHNkc6L8+58zEtzzqLnGP7I+fwBKeaPnw==</latexit><latexit sha1_base64="h21ZqV3kRu+e/4HwWUaXyBprZig=">AAAB7XicbZDLSgMxFIbPeK31VnXZzWAR6qZMurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG8/7dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg9dVLw+7+YKXsmbyV0FtIBCNf9YKY/MZ62b++r0JEkiKgzhWOs28mLjp1gZRjidZDuJpjEmQ9ynbYsCR1T76WzaiXtmnZ4bSmWfMO7M/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQm3DXSna7u9piixPCxBUwUs7O6ZIAVJsYeKGuPgJZXXoVGuYS8ErpFheolzJWBPJxCERBcQBVuoAZ1IHAPT/ACr450np03531euuYsek7gj5yPH2arkUw=</latexit><latexit sha1_base64="h21ZqV3kRu+e/4HwWUaXyBprZig=">AAAB7XicbZDLSgMxFIbPeK31VnXZzWAR6qZMurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG8/7dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg9dVLw+7+YKXsmbyV0FtIBCNf9YKY/MZ62b++r0JEkiKgzhWOs28mLjp1gZRjidZDuJpjEmQ9ynbYsCR1T76WzaiXtmnZ4bSmWfMO7M/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQm3DXSna7u9piixPCxBUwUs7O6ZIAVJsYeKGuPgJZXXoVGuYS8ErpFheolzJWBPJxCERBcQBVuoAZ1IHAPT/ACr450np03531euuYsek7gj5yPH2arkUw=</latexit><latexit sha1_base64="wUaM0WJdc9fUB/3Xj0Yan0UOvec=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9l4UfBS0IPHCvYD2qVk02wbm03WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMCxPBjfX9b29ldW19Y7OwVdze2d3bLx0cNo1KNWUNqoTS7ZAYJrhkDcutYO1EMxKHgrXC0fXUbz0xbbiS93acsCAmA8kjTol1UvOxhys3Z71S2a/6M6BlgnNShhz1Xumr21c0jZm0VBBjOthPbJARbTkVbFLspoYlhI7IgHUclSRmJshm107QqVP6KFLalbRopv6eyEhszDgOXWdM7NAselPxP6+T2ugyyLhMUssknS+KUoGsQtPXUZ9rRq0YO0Ko5u5WRIdEE2pdQEUXAl58eZk0z6vYr+I7XK5d5XEU4BhOoAIYLqAGt1CHBlB4gGd4hTdPeS/eu/cxb13x8pkj+APv8wdSM45C</latexit>

Validation dataset D

…
…

q2(D)
<latexit sha1_base64="WANtaloPgpfMrXRSJnagP4FeKwI=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNmurHgZkAXLivYC7RDyaSZNjaTjElGKENfwJUbF4q49X3c+Taml4W2/hD4+P9zyDknTDjTxnW/nbX1jc2t7dxOfndv/+CwcHTc1DJVhDaI5FK1Q6wpZ4I2DDOcthNFcRxy2gpHV9O89UiVZlLcmXFCgxgPBIsYwcZazYdetXx93iuU3Io7E1oFbwElv/hU8wGg3it8dfuSpDEVhnCsdcdzExNkWBlGOJ3ku6mmCSYjPKAdiwLHVAfZbNoJOrNOH0VS2ScMmrm/OzIcaz2OQ1sZYzPUy9nU/C/rpCaqBRkTSWqoIPOPopQjI9F0ddRnihLDxxYwUczOisgQK0yMPVDeHsFbXnkVmtWK51a8W6/kX8JcOSjCKZTBgwvw4Qbq0AAC9/AMr/DmSOfFeXc+5qVrzqLnBP7I+fwBK22PoA==</latexit><latexit sha1_base64="QjAjfC034lAQjHpIKW8lXHUlHYY=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNmurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG9f9dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg/dcvH6vJsruCV3JrQK3gIK1fxjpTwyn7Vu7qvTkySJqDCEY63bnhsbP8XKMMLpJNtJNI0xGeI+bVsUOKLaT2fTTtCZdXoolMo+YdDM/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQmHBmJpqujHlOUGD62gIlidlZEBlhhYuyBsvYI3vLKq9Aolzy35N16heolzJWBPJxCETy4gCrcQA3qQOAenuAFXh3pPDtvzvu8dM1Z9JzAHzkfP2gykU0=</latexit><latexit sha1_base64="QjAjfC034lAQjHpIKW8lXHUlHYY=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNmurHgpqALlxXsBdqhZNJMG5tJxiRTKENfwJUbF4q49Xl059uYXhba+kPg4//PIeecIOZMG9f9dtbWNza3tjM72d29/YPD3NFxQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXk3z5ogqzaS4M+OY+hHuCxYygo21Gg/dcvH6vJsruCV3JrQK3gIK1fxjpTwyn7Vu7qvTkySJqDCEY63bnhsbP8XKMMLpJNtJNI0xGeI+bVsUOKLaT2fTTtCZdXoolMo+YdDM/d2R4kjrcRTYygibgV7OpuZ/WTsxYcVPmYgTQwWZfxQmHBmJpqujHlOUGD62gIlidlZEBlhhYuyBsvYI3vLKq9Aolzy35N16heolzJWBPJxCETy4gCrcQA3qQOAenuAFXh3pPDtvzvu8dM1Z9JzAHzkfP2gykU0=</latexit><latexit sha1_base64="CxHGkY7c4ZEYs7+AMXDSdy2QgGI=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3CXRsEmoIVlBPMByRH2NnvJmr3dc3dPCEf+g42FIrb+Hzv/jZvLFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLme+50nqjST4t5MY+pHeCRYyAg2Vmo/DurVm/NBueLW3AxolXg5qUCO5qD81R9KkkRUGMKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LBU4otpPs2tn6MwqQxRKZUsYlKm/J1IcaT2NAtsZYTPWy95c/M/rJSa89FMm4sRQQRaLwoQjI9H8dTRkihLDp5Zgopi9FZExVpgYG1DJhuAtv7xK2vWa59a8O6/SuMrjKMIJnEIVPLiABtxCE1pA4AGe4RXeHOm8OO/Ox6K14OQzx/AHzucPU7qOQw==</latexit>

qK(D)
<latexit sha1_base64="VEgwbFV5mJ3wnsc33Yq19VK5QsE=">AAAB7XicbZDLSgMxFIbPeK31VnXZTbAIdVNm3FhwM6ALwU0Fe4F2KJk008ZmkjHJCGXoC7hy40IRt76PO9/G9LLQ1h8CH/9/DjnnhAln2rjut7Oyura+sZnbym/v7O7tFw4OG1qmitA6kVyqVog15UzQumGG01aiKI5DTpvh8HKSNx+p0kyKOzNKaBDjvmARI9hYq/HQvSlfnXYLJbfiToWWwZtDyS8+VX0AqHULX52eJGlMhSEca9323MQEGVaGEU7H+U6qaYLJEPdp26LAMdVBNp12jE6s00ORVPYJg6bu744Mx1qP4tBWxtgM9GI2Mf/L2qmJqkHGRJIaKsjsoyjlyEg0WR31mKLE8JEFTBSzsyIywAoTYw+Ut0fwFldehsZZxXMr3q1X8i9gphwU4RjK4ME5+HANNagDgXt4hld4c6Tz4rw7H7PSFWfecwR/5Hz+AFGcj7k=</latexit><latexit sha1_base64="i02eEnhxNbp7e9YZNXJ8hykfqXw=">AAAB7XicbZDLSgMxFIbP1Futt6rLboJFqJsy040FNwVdCG4q2Au0Q8mkaRubScYkUyhDX8CVGxeKuPV5dOfbmF4W2vpD4OP/zyHnnCDiTBvX/XZSa+sbm1vp7czO7t7+QfbwqK5lrAitEcmlagZYU84ErRlmOG1GiuIw4LQRDC+neWNElWZS3JlxRP0Q9wXrMYKNteoPnZvC1Vknm3eL7kxoFbwF5Cu5x3JpZD6rnexXuytJHFJhCMdatzw3Mn6ClWGE00mmHWsaYTLEfdqyKHBItZ/Mpp2gU+t0UU8q+4RBM/d3R4JDrcdhYCtDbAZ6OZua/2Wt2PTKfsJEFBsqyPyjXsyRkWi6OuoyRYnhYwuYKGZnRWSAFSbGHihjj+Atr7wK9VLRc4verZevXMBcacjBCRTAg3OowDVUoQYE7uEJXuDVkc6z8+a8z0tTzqLnGP7I+fgBjmGRZg==</latexit><latexit sha1_base64="i02eEnhxNbp7e9YZNXJ8hykfqXw=">AAAB7XicbZDLSgMxFIbP1Futt6rLboJFqJsy040FNwVdCG4q2Au0Q8mkaRubScYkUyhDX8CVGxeKuPV5dOfbmF4W2vpD4OP/zyHnnCDiTBvX/XZSa+sbm1vp7czO7t7+QfbwqK5lrAitEcmlagZYU84ErRlmOG1GiuIw4LQRDC+neWNElWZS3JlxRP0Q9wXrMYKNteoPnZvC1Vknm3eL7kxoFbwF5Cu5x3JpZD6rnexXuytJHFJhCMdatzw3Mn6ClWGE00mmHWsaYTLEfdqyKHBItZ/Mpp2gU+t0UU8q+4RBM/d3R4JDrcdhYCtDbAZ6OZua/2Wt2PTKfsJEFBsqyPyjXsyRkWi6OuoyRYnhYwuYKGZnRWSAFSbGHihjj+Atr7wK9VLRc4verZevXMBcacjBCRTAg3OowDVUoQYE7uEJXuDVkc6z8+a8z0tTzqLnGP7I+fgBjmGRZg==</latexit><latexit sha1_base64="pp4DTO4vLpJq/BQfdHC8yojQRc8=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3Bno2AT0EKwiWAugeQIe5u9ZM3e7rm7J4Qj/8HGQhFb/4+d/8ZNcoUmPhh4vDfDzLww4Uwb1/12Ciura+sbxc3S1vbO7l55/8DXMlWENonkUrVDrClngjYNM5y2E0VxHHLaCkdXU7/1RJVmUtybcUKDGA8EixjBxkr+Y++2en3aK1fcmjsDWiZeTiqQo9Erf3X7kqQxFYZwrHXHcxMTZFgZRjidlLqppgkmIzygHUsFjqkOstm1E3RilT6KpLIlDJqpvycyHGs9jkPbGWMz1IveVPzP66QmuggyJpLUUEHmi6KUIyPR9HXUZ4oSw8eWYKKYvRWRIVaYGBtQyYbgLb68TPyzmufWvDuvUr/M4yjCERxDFTw4hzrcQAOaQOABnuEV3hzpvDjvzse8teDkM4fwB87nD3npjlw=</latexit>

Output the best

Trained models Validation score

8i, qi(D) is
1

n
� Lipschitz: |qi(D)� qi(D

0)|  1/n
<latexit sha1_base64="2zloecSzpINdPOfGciys5J0HVfo="></latexit><latexit sha1_base64="2zloecSzpINdPOfGciys5J0HVfo="></latexit><latexit sha1_base64="2zloecSzpINdPOfGciys5J0HVfo="></latexit><latexit sha1_base64="2zloecSzpINdPOfGciys5J0HVfo="></latexit>

…
…

qi(D) := (classification accuracy of the i-th model)
<latexit sha1_base64="npaDL2yZdfaez7Gmr1RyQNNO4mM="></latexit><latexit sha1_base64="npaDL2yZdfaez7Gmr1RyQNNO4mM="></latexit><latexit sha1_base64="npaDL2yZdfaez7Gmr1RyQNNO4mM="></latexit><latexit sha1_base64="npaDL2yZdfaez7Gmr1RyQNNO4mM="></latexit>

Validation dataset Training dataset



Private Candidates

Dataset D

…
…

Output the best

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

…
…

(xi, qi) Mi(D), which are "�DP randomized algorithms
<latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit><latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit><latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit><latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit>

scoreoutput

(e.g. trained model)

Pr[M (D) ! S] " e! áPr[M (D !) ! S]
<latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit>



Private Candidates Examples

Dataset D

…
…

Choose the best

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

• Algorithm selection

• Model selection

• Neural network architecture

• Hyperparameters selection

• ….

…
…

Pr[M (D) ! S] " e! áPr[M (D !) ! S]
<latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit>



Private Selection: Naive Attempt #1

Dataset D

…
…

Choose the best

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

Since 8i, Mi(D ) is "�DP, what if we choose max
i

Mi?
<latexit sha1_base64="nkE3VVBcwl5NUrOdsPS+lBnEqm0="></latexit><latexit sha1_base64="nkE3VVBcwl5NUrOdsPS+lBnEqm0="></latexit><latexit sha1_base64="nkE3VVBcwl5NUrOdsPS+lBnEqm0="></latexit><latexit sha1_base64="nkE3VVBcwl5NUrOdsPS+lBnEqm0="></latexit>

…
…

(xi, qi) Mi(D), which are "�DP randomized algorithms
<latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit><latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit><latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit><latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit>

scoreoutput

(K! )�DP
<latexit sha1_base64="VlH0mYWs8GYCczvZILSjmGkoQRs=">AAACA3icbVDLSsNAFJ3UV62vqDvdBItQF5ZEBAU3BV0IbirYBzShTKaTdug8wsykUELBjb/ixoUibv0Jd/6NkzYLbT1w4XDOvdx7TxhTorTrfluFpeWV1bXiemljc2t7x97dayqRSIQbSFAh2yFUmBKOG5poituxxJCFFLfC4XXmt0ZYKiL4gx7HOGCwz0lEENRG6toHlTt/BCWOFaGCn5z6DOqBZOlNfdK1y27VncJZJF5OyiBHvWt/+T2BEoa5RhQq1fHcWAcplJogiiclP1E4hmgI+7hjKIcMqyCd/jBxjo3ScyIhTXHtTNXfEylkSo1ZaDqzE9W8l4n/eZ1ER5dBSnicaMzRbFGUUEcLJwvE6RGJkaZjQyCSxNzqoAGUEGkTW8mE4M2/vEiaZ1XPrXr35+XaVR5HERyCI1ABHrgANXAL6qABEHgEz+AVvFlP1ov1bn3MWgtWPrMP/sD6/AGpy5eB</latexit><latexit sha1_base64="VlH0mYWs8GYCczvZILSjmGkoQRs=">AAACA3icbVDLSsNAFJ3UV62vqDvdBItQF5ZEBAU3BV0IbirYBzShTKaTdug8wsykUELBjb/ixoUibv0Jd/6NkzYLbT1w4XDOvdx7TxhTorTrfluFpeWV1bXiemljc2t7x97dayqRSIQbSFAh2yFUmBKOG5poituxxJCFFLfC4XXmt0ZYKiL4gx7HOGCwz0lEENRG6toHlTt/BCWOFaGCn5z6DOqBZOlNfdK1y27VncJZJF5OyiBHvWt/+T2BEoa5RhQq1fHcWAcplJogiiclP1E4hmgI+7hjKIcMqyCd/jBxjo3ScyIhTXHtTNXfEylkSo1ZaDqzE9W8l4n/eZ1ER5dBSnicaMzRbFGUUEcLJwvE6RGJkaZjQyCSxNzqoAGUEGkTW8mE4M2/vEiaZ1XPrXr35+XaVR5HERyCI1ABHrgANXAL6qABEHgEz+AVvFlP1ov1bn3MWgtWPrMP/sD6/AGpy5eB</latexit><latexit sha1_base64="VlH0mYWs8GYCczvZILSjmGkoQRs=">AAACA3icbVDLSsNAFJ3UV62vqDvdBItQF5ZEBAU3BV0IbirYBzShTKaTdug8wsykUELBjb/ixoUibv0Jd/6NkzYLbT1w4XDOvdx7TxhTorTrfluFpeWV1bXiemljc2t7x97dayqRSIQbSFAh2yFUmBKOG5poituxxJCFFLfC4XXmt0ZYKiL4gx7HOGCwz0lEENRG6toHlTt/BCWOFaGCn5z6DOqBZOlNfdK1y27VncJZJF5OyiBHvWt/+T2BEoa5RhQq1fHcWAcplJogiiclP1E4hmgI+7hjKIcMqyCd/jBxjo3ScyIhTXHtTNXfEylkSo1ZaDqzE9W8l4n/eZ1ER5dBSnicaMzRbFGUUEcLJwvE6RGJkaZjQyCSxNzqoAGUEGkTW8mE4M2/vEiaZ1XPrXr35+XaVR5HERyCI1ABHrgANXAL6qABEHgEz+AVvFlP1ov1bn3MWgtWPrMP/sD6/AGpy5eB</latexit><latexit sha1_base64="VlH0mYWs8GYCczvZILSjmGkoQRs=">AAACA3icbVDLSsNAFJ3UV62vqDvdBItQF5ZEBAU3BV0IbirYBzShTKaTdug8wsykUELBjb/ixoUibv0Jd/6NkzYLbT1w4XDOvdx7TxhTorTrfluFpeWV1bXiemljc2t7x97dayqRSIQbSFAh2yFUmBKOG5poituxxJCFFLfC4XXmt0ZYKiL4gx7HOGCwz0lEENRG6toHlTt/BCWOFaGCn5z6DOqBZOlNfdK1y27VncJZJF5OyiBHvWt/+T2BEoa5RhQq1fHcWAcplJogiiclP1E4hmgI+7hjKIcMqyCd/jBxjo3ScyIhTXHtTNXfEylkSo1ZaDqzE9W8l4n/eZ1ER5dBSnicaMzRbFGUUEcLJwvE6RGJkaZjQyCSxNzqoAGUEGkTW8mE4M2/vEiaZ1XPrXr35+XaVR5HERyCI1ABHrgANXAL6qABEHgEz+AVvFlP1ov1bn3MWgtWPrMP/sD6/AGpy5eB</latexit>

Basic composition:

Pr[M (D) ! S] " e! áPr[M (D !) ! S]
<latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit>



Dataset D
Output the max…

Dataset D’
Output the max…

Tight Example for Attempt #1
Ber(1/ 2)

<latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit><latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit><latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit><latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit>

Ber(1/ 2)
<latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit><latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit><latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit><latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit>

Ber(1/ 2)
<latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit><latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit><latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit><latexit sha1_base64="F7VUF2VMbCOIeMwRlgkpa/fU0VA=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCvdTdIih4KXrxWMF+QLuUbJq2odlkSbJiXfpLvHhQxKs/xZv/xrTdg7Y+GHi8N8PMvDDmTBvP+3ZWVtfWNzZzW/ntnd29grt/0NAyUYTWieRStUKsKWeC1g0znLZiRXEUctoMRzdTv/lAlWZS3JtxTIMIDwTrM4KNlbpuoTMM5WN6TdWk5J9VTrtu0St7M6Bl4mekCBlqXfer05MkiagwhGOt274XmyDFyjDC6STfSTSNMRnhAW1bKnBEdZDODp+gE6v0UF8qW8Kgmfp7IsWR1uMotJ0RNkO96E3F/7x2YvqXQcpEnBgqyHxRP+HISDRNAfWYosTwsSWYKGZvRWSIFSbGZpW3IfiLLy+TRqXse2X/7rxYvcriyMERHEMJfLiAKtxCDepAIIFneIU358l5cd6dj3nripPNHMIfOJ8/aZ6SOw==</latexit>

Ber

✓
e"

2

◆
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Ber

✓
e"

2

◆

<latexit sha1_base64="Q1V4bT4WyGZY03DBImM3yunKf1w=">AAACGXicbVBNS8NAEN34WetX1aOXYBHqpSQiKHgRvXisYKvQ1LLZTtqlm92wOxFLyN/w4l/x4kERj3ry37htc/DrwcDjvRlm5oWJ4AY979OZmZ2bX1gsLZWXV1bX1isbmy2jUs2gyZRQ+jqkBgSX0ESOAq4TDTQOBVyFw7Oxf3UL2nAlL3GUQCemfckjzihaqVvxgkGo7rJT0HkgIMJaEGnKMrjJgluqITFcKJnn2X4eaN4f4F63UvXq3gTuX+IXpEoKNLqV96CnWBqDRCaoMW3fS7CTUY2cCcjLQWogoWxI+9C2VNIYTCebfJa7u1bpuZHStiS6E/X7REZjY0ZxaDtjigPz2xuL/3ntFKOjTsZlkiJINl0UpcJF5Y5jcntcA0MxsoQyze2tLhtQGw3aMMs2BP/3y39Ja7/ue3X/4qB6clzEUSLbZIfUiE8OyQk5Jw3SJIzck0fyTF6cB+fJeXXepq0zTjGzRX7A+fgCpdyh6A==</latexit><latexit sha1_base64="Q1V4bT4WyGZY03DBImM3yunKf1w=">AAACGXicbVBNS8NAEN34WetX1aOXYBHqpSQiKHgRvXisYKvQ1LLZTtqlm92wOxFLyN/w4l/x4kERj3ry37htc/DrwcDjvRlm5oWJ4AY979OZmZ2bX1gsLZWXV1bX1isbmy2jUs2gyZRQ+jqkBgSX0ESOAq4TDTQOBVyFw7Oxf3UL2nAlL3GUQCemfckjzihaqVvxgkGo7rJT0HkgIMJaEGnKMrjJgluqITFcKJnn2X4eaN4f4F63UvXq3gTuX+IXpEoKNLqV96CnWBqDRCaoMW3fS7CTUY2cCcjLQWogoWxI+9C2VNIYTCebfJa7u1bpuZHStiS6E/X7REZjY0ZxaDtjigPz2xuL/3ntFKOjTsZlkiJINl0UpcJF5Y5jcntcA0MxsoQyze2tLhtQGw3aMMs2BP/3y39Ja7/ue3X/4qB6clzEUSLbZIfUiE8OyQk5Jw3SJIzck0fyTF6cB+fJeXXepq0zTjGzRX7A+fgCpdyh6A==</latexit><latexit sha1_base64="Q1V4bT4WyGZY03DBImM3yunKf1w=">AAACGXicbVBNS8NAEN34WetX1aOXYBHqpSQiKHgRvXisYKvQ1LLZTtqlm92wOxFLyN/w4l/x4kERj3ry37htc/DrwcDjvRlm5oWJ4AY979OZmZ2bX1gsLZWXV1bX1isbmy2jUs2gyZRQ+jqkBgSX0ESOAq4TDTQOBVyFw7Oxf3UL2nAlL3GUQCemfckjzihaqVvxgkGo7rJT0HkgIMJaEGnKMrjJgluqITFcKJnn2X4eaN4f4F63UvXq3gTuX+IXpEoKNLqV96CnWBqDRCaoMW3fS7CTUY2cCcjLQWogoWxI+9C2VNIYTCebfJa7u1bpuZHStiS6E/X7REZjY0ZxaDtjigPz2xuL/3ntFKOjTsZlkiJINl0UpcJF5Y5jcntcA0MxsoQyze2tLhtQGw3aMMs2BP/3y39Ja7/ue3X/4qB6clzEUSLbZIfUiE8OyQk5Jw3SJIzck0fyTF6cB+fJeXXepq0zTjGzRX7A+fgCpdyh6A==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="JdUmDn1vR//b6TTaw8T1Kkxry/c=">AAACDnicbZC9TsMwFIVv+C3lr7CyRCCkslQJC4wIFsYiUUBqSuW4N62FY0f2TUUV5TVYeBUWBhBiZONtcEsHKBzJ0tE5tq7vF2dSWAqCT29ufmFxabmyUl1dW9/YrG2tXVmdG44trqU2NzGzKIXCFgmSeJMZZGks8Tq+Oxv310M0Vmh1SaMMOynrK5EIzshF3VoQDWJ9X5yiKSOJCdWjxDBe4G0RDZnBzAqpVVkWh2VkRH9AB93aXtAIJvL/mnBq9mCqZrf2EfU0z1NUxCWzth0GGXUKZkhwiWU1yi1mjN+xPradVSxF2ykmm5X+vkt6fqKNO4r8SfrzRcFSa0dp7G6mjAZ2thuH/3XtnJLjTiFUlhMq/j0oyaVP2h9j8nvCICc5coZxI9xffT5gDg05mFUHIZxd+a+5OmyEQSO8CKACO7ALdQjhCE7gHJrQAg4P8AQv8Oo9es/e2zeuOW/KbRt+yXv/ArWfoGs=</latexit><latexit sha1_base64="JdUmDn1vR//b6TTaw8T1Kkxry/c=">AAACDnicbZC9TsMwFIVv+C3lr7CyRCCkslQJC4wIFsYiUUBqSuW4N62FY0f2TUUV5TVYeBUWBhBiZONtcEsHKBzJ0tE5tq7vF2dSWAqCT29ufmFxabmyUl1dW9/YrG2tXVmdG44trqU2NzGzKIXCFgmSeJMZZGks8Tq+Oxv310M0Vmh1SaMMOynrK5EIzshF3VoQDWJ9X5yiKSOJCdWjxDBe4G0RDZnBzAqpVVkWh2VkRH9AB93aXtAIJvL/mnBq9mCqZrf2EfU0z1NUxCWzth0GGXUKZkhwiWU1yi1mjN+xPradVSxF2ykmm5X+vkt6fqKNO4r8SfrzRcFSa0dp7G6mjAZ2thuH/3XtnJLjTiFUlhMq/j0oyaVP2h9j8nvCICc5coZxI9xffT5gDg05mFUHIZxd+a+5OmyEQSO8CKACO7ALdQjhCE7gHJrQAg4P8AQv8Oo9es/e2zeuOW/KbRt+yXv/ArWfoGs=</latexit><latexit sha1_base64="Do4NaVey2e/slLFyTOQ4CuI7Owg=">AAACGXicbVBNS8NAEN34bf2qevQSLIJeSuJFwYvoxWMF2wpNLJvtpFnc7IbdSbGE/A0v/hUvHhTxqCf/jduPg18PBh7vzTAzL8oEN+h5n87M7Nz8wuLScmVldW19o7q51TIq1wyaTAmlryNqQHAJTeQo4DrTQNNIQDu6PR/57QFow5W8wmEGYUr7ksecUbRSt+oFSaTuijPQZSAgxv0g1pQVcFMEA6ohM1woWZbFYRlo3k/woFuteXVvDPcv8aekRqZodKvvQU+xPAWJTFBjOr6XYVhQjZwJKCtBbiCj7Jb2oWOppCmYsBh/Vrp7Vum5sdK2JLpj9ftEQVNjhmlkO1OKifntjcT/vE6O8XFYcJnlCJJNFsW5cFG5o5jcHtfAUAwtoUxze6vLEmqjQRtmxYbg/375L2kd1n2v7l96tdOTaRxLZIfskn3ikyNySi5IgzQJI/fkkTyTF+fBeXJenbdJ64wzndkmP+B8fAGknKHk</latexit><latexit sha1_base64="Q1V4bT4WyGZY03DBImM3yunKf1w=">AAACGXicbVBNS8NAEN34WetX1aOXYBHqpSQiKHgRvXisYKvQ1LLZTtqlm92wOxFLyN/w4l/x4kERj3ry37htc/DrwcDjvRlm5oWJ4AY979OZmZ2bX1gsLZWXV1bX1isbmy2jUs2gyZRQ+jqkBgSX0ESOAq4TDTQOBVyFw7Oxf3UL2nAlL3GUQCemfckjzihaqVvxgkGo7rJT0HkgIMJaEGnKMrjJgluqITFcKJnn2X4eaN4f4F63UvXq3gTuX+IXpEoKNLqV96CnWBqDRCaoMW3fS7CTUY2cCcjLQWogoWxI+9C2VNIYTCebfJa7u1bpuZHStiS6E/X7REZjY0ZxaDtjigPz2xuL/3ntFKOjTsZlkiJINl0UpcJF5Y5jcntcA0MxsoQyze2tLhtQGw3aMMs2BP/3y39Ja7/ue3X/4qB6clzEUSLbZIfUiE8OyQk5Jw3SJIzck0fyTF6cB+fJeXXepq0zTjGzRX7A+fgCpdyh6A==</latexit><latexit sha1_base64="Q1V4bT4WyGZY03DBImM3yunKf1w=">AAACGXicbVBNS8NAEN34WetX1aOXYBHqpSQiKHgRvXisYKvQ1LLZTtqlm92wOxFLyN/w4l/x4kERj3ry37htc/DrwcDjvRlm5oWJ4AY979OZmZ2bX1gsLZWXV1bX1isbmy2jUs2gyZRQ+jqkBgSX0ESOAq4TDTQOBVyFw7Oxf3UL2nAlL3GUQCemfckjzihaqVvxgkGo7rJT0HkgIMJaEGnKMrjJgluqITFcKJnn2X4eaN4f4F63UvXq3gTuX+IXpEoKNLqV96CnWBqDRCaoMW3fS7CTUY2cCcjLQWogoWxI+9C2VNIYTCebfJa7u1bpuZHStiS6E/X7REZjY0ZxaDtjigPz2xuL/3ntFKOjTsZlkiJINl0UpcJF5Y5jcntcA0MxsoQyze2tLhtQGw3aMMs2BP/3y39Ja7/ue3X/4qB6clzEUSLbZIfUiE8OyQk5Jw3SJIzck0fyTF6cB+fJeXXepq0zTjGzRX7A+fgCpdyh6A==</latexit><latexit sha1_base64="Q1V4bT4WyGZY03DBImM3yunKf1w=">AAACGXicbVBNS8NAEN34WetX1aOXYBHqpSQiKHgRvXisYKvQ1LLZTtqlm92wOxFLyN/w4l/x4kERj3ry37htc/DrwcDjvRlm5oWJ4AY979OZmZ2bX1gsLZWXV1bX1isbmy2jUs2gyZRQ+jqkBgSX0ESOAq4TDTQOBVyFw7Oxf3UL2nAlL3GUQCemfckjzihaqVvxgkGo7rJT0HkgIMJaEGnKMrjJgluqITFcKJnn2X4eaN4f4F63UvXq3gTuX+IXpEoKNLqV96CnWBqDRCaoMW3fS7CTUY2cCcjLQWogoWxI+9C2VNIYTCebfJa7u1bpuZHStiS6E/X7REZjY0ZxaDtjigPz2xuL/3ntFKOjTsZlkiJINl0UpcJF5Y5jcntcA0MxsoQyze2tLhtQGw3aMMs2BP/3y39Ja7/ue3X/4qB6clzEUSLbZIfUiE8OyQk5Jw3SJIzck0fyTF6cB+fJeXXepq0zTjGzRX7A+fgCpdyh6A==</latexit><latexit sha1_base64="Q1V4bT4WyGZY03DBImM3yunKf1w=">AAACGXicbVBNS8NAEN34WetX1aOXYBHqpSQiKHgRvXisYKvQ1LLZTtqlm92wOxFLyN/w4l/x4kERj3ry37htc/DrwcDjvRlm5oWJ4AY979OZmZ2bX1gsLZWXV1bX1isbmy2jUs2gyZRQ+jqkBgSX0ESOAq4TDTQOBVyFw7Oxf3UL2nAlL3GUQCemfckjzihaqVvxgkGo7rJT0HkgIMJaEGnKMrjJgluqITFcKJnn2X4eaN4f4F63UvXq3gTuX+IXpEoKNLqV96CnWBqDRCaoMW3fS7CTUY2cCcjLQWogoWxI+9C2VNIYTCebfJa7u1bpuZHStiS6E/X7REZjY0ZxaDtjigPz2xuL/3ntFKOjTsZlkiJINl0UpcJF5Y5jcntcA0MxsoQyze2tLhtQGw3aMMs2BP/3y39Ja7/ue3X/4qB6clzEUSLbZIfUiE8OyQk5Jw3SJIzck0fyTF6cB+fJeXXepq0zTjGzRX7A+fgCpdyh6A==</latexit><latexit sha1_base64="Q1V4bT4WyGZY03DBImM3yunKf1w=">AAACGXicbVBNS8NAEN34WetX1aOXYBHqpSQiKHgRvXisYKvQ1LLZTtqlm92wOxFLyN/w4l/x4kERj3ry37htc/DrwcDjvRlm5oWJ4AY979OZmZ2bX1gsLZWXV1bX1isbmy2jUs2gyZRQ+jqkBgSX0ESOAq4TDTQOBVyFw7Oxf3UL2nAlL3GUQCemfckjzihaqVvxgkGo7rJT0HkgIMJaEGnKMrjJgluqITFcKJnn2X4eaN4f4F63UvXq3gTuX+IXpEoKNLqV96CnWBqDRCaoMW3fS7CTUY2cCcjLQWogoWxI+9C2VNIYTCebfJa7u1bpuZHStiS6E/X7REZjY0ZxaDtjigPz2xuL/3ntFKOjTsZlkiJINl0UpcJF5Y5jcntcA0MxsoQyze2tLhtQGw3aMMs2BP/3y39Ja7/ue3X/4qB6clzEUSLbZIfUiE8OyQk5Jw3SJIzck0fyTF6cB+fJeXXepq0zTjGzRX7A+fgCpdyh6A==</latexit><latexit sha1_base64="Q1V4bT4WyGZY03DBImM3yunKf1w=">AAACGXicbVBNS8NAEN34WetX1aOXYBHqpSQiKHgRvXisYKvQ1LLZTtqlm92wOxFLyN/w4l/x4kERj3ry37htc/DrwcDjvRlm5oWJ4AY979OZmZ2bX1gsLZWXV1bX1isbmy2jUs2gyZRQ+jqkBgSX0ESOAq4TDTQOBVyFw7Oxf3UL2nAlL3GUQCemfckjzihaqVvxgkGo7rJT0HkgIMJaEGnKMrjJgluqITFcKJnn2X4eaN4f4F63UvXq3gTuX+IXpEoKNLqV96CnWBqDRCaoMW3fS7CTUY2cCcjLQWogoWxI+9C2VNIYTCebfJa7u1bpuZHStiS6E/X7REZjY0ZxaDtjigPz2xuL/3ntFKOjTsZlkiJINl0UpcJF5Y5jcntcA0MxsoQyze2tLhtQGw3aMMs2BP/3y39Ja7/ue3X/4qB6clzEUSLbZIfUiE8OyQk5Jw3SJIzck0fyTF6cB+fJeXXepq0zTjGzRX7A+fgCpdyh6A==</latexit>

Pr[M (D) ! S] " e! áPr[M (D !) ! S]
<latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit><latexit sha1_base64="ZL6kQEXn8SLb398mD+MlVR11w14="></latexit>

Pr[output(D) = 0] =
1

2K
, Pr[output(D0) = 0] =

✓
1� e"

2

◆K

⇡ e�K"

2K
<latexit sha1_base64="1kqwB3xkXPQhZmDCyMy+OelCgkA="></latexit><latexit sha1_base64="1kqwB3xkXPQhZmDCyMy+OelCgkA="></latexit><latexit sha1_base64="1kqwB3xkXPQhZmDCyMy+OelCgkA="></latexit><latexit sha1_base64="1kqwB3xkXPQhZmDCyMy+OelCgkA="></latexit>



Private Selection: Naive Attempt #2

Dataset 

… Choose the best

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

…

(xi, qi) Mi(D), which are "�DP randomized algorithms
<latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit><latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit><latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit><latexit sha1_base64="tyflkh5I9VHzXsxHyydTrrvnzrc="></latexit>

scoreoutput

Since 8i,Mi(D) is "�DP, what if we choose i ⇠ [K] u.a.r?
<latexit sha1_base64="aqaKNeG55sUbniZGrSeOK9wEt2o="></latexit><latexit sha1_base64="aqaKNeG55sUbniZGrSeOK9wEt2o="></latexit><latexit sha1_base64="aqaKNeG55sUbniZGrSeOK9wEt2o="></latexit><latexit sha1_base64="aqaKNeG55sUbniZGrSeOK9wEt2o="></latexit>

Indeed we do get             , but the probability of getting the best can be"�DP
<latexit sha1_base64="ZkVnIFV+54uiICQlvY4uwRjkLBo=">AAAB/nicbVBNSwMxEJ31s9avVfHkJVgEL5ZdERS8FPTgsYL9gO5SsmnahmaTJckWy1Lwr3jxoIhXf4c3/41puwdtfTDweG+GmXlRwpk2nvftLC2vrK6tFzaKm1vbO7vu3n5dy1QRWiOSS9WMsKacCVozzHDaTBTFccRpIxrcTPzGkCrNpHgwo4SGMe4J1mUEGyu13cNgiBVNNONSnAX9SD5mt9Vx2y15ZW8KtEj8nJQgR7XtfgUdSdKYCkM41rrle4kJM6wMI5yOi0GqaYLJAPdoy1KBY6rDbHr+GJ1YpYO6UtkSBk3V3xMZjrUexZHtjLHp63lvIv7ntVLTvQozJpLUUEFmi7opR0aiSRaowxQlho8swUQxeysifawwMTaxog3Bn395kdTPy75X9u8vSpXrPI4CHMExnIIPl1CBO6hCDQhk8Ayv8OY8OS/Ou/Mxa11y8pkD+APn8weY4JXb</latexit><latexit sha1_base64="ZkVnIFV+54uiICQlvY4uwRjkLBo=">AAAB/nicbVBNSwMxEJ31s9avVfHkJVgEL5ZdERS8FPTgsYL9gO5SsmnahmaTJckWy1Lwr3jxoIhXf4c3/41puwdtfTDweG+GmXlRwpk2nvftLC2vrK6tFzaKm1vbO7vu3n5dy1QRWiOSS9WMsKacCVozzHDaTBTFccRpIxrcTPzGkCrNpHgwo4SGMe4J1mUEGyu13cNgiBVNNONSnAX9SD5mt9Vx2y15ZW8KtEj8nJQgR7XtfgUdSdKYCkM41rrle4kJM6wMI5yOi0GqaYLJAPdoy1KBY6rDbHr+GJ1YpYO6UtkSBk3V3xMZjrUexZHtjLHp63lvIv7ntVLTvQozJpLUUEFmi7opR0aiSRaowxQlho8swUQxeysifawwMTaxog3Bn395kdTPy75X9u8vSpXrPI4CHMExnIIPl1CBO6hCDQhk8Ayv8OY8OS/Ou/Mxa11y8pkD+APn8weY4JXb</latexit><latexit sha1_base64="ZkVnIFV+54uiICQlvY4uwRjkLBo=">AAAB/nicbVBNSwMxEJ31s9avVfHkJVgEL5ZdERS8FPTgsYL9gO5SsmnahmaTJckWy1Lwr3jxoIhXf4c3/41puwdtfTDweG+GmXlRwpk2nvftLC2vrK6tFzaKm1vbO7vu3n5dy1QRWiOSS9WMsKacCVozzHDaTBTFccRpIxrcTPzGkCrNpHgwo4SGMe4J1mUEGyu13cNgiBVNNONSnAX9SD5mt9Vx2y15ZW8KtEj8nJQgR7XtfgUdSdKYCkM41rrle4kJM6wMI5yOi0GqaYLJAPdoy1KBY6rDbHr+GJ1YpYO6UtkSBk3V3xMZjrUexZHtjLHp63lvIv7ntVLTvQozJpLUUEFmi7opR0aiSRaowxQlho8swUQxeysifawwMTaxog3Bn395kdTPy75X9u8vSpXrPI4CHMExnIIPl1CBO6hCDQhk8Ayv8OY8OS/Ou/Mxa11y8pkD+APn8weY4JXb</latexit><latexit sha1_base64="ZkVnIFV+54uiICQlvY4uwRjkLBo=">AAAB/nicbVBNSwMxEJ31s9avVfHkJVgEL5ZdERS8FPTgsYL9gO5SsmnahmaTJckWy1Lwr3jxoIhXf4c3/41puwdtfTDweG+GmXlRwpk2nvftLC2vrK6tFzaKm1vbO7vu3n5dy1QRWiOSS9WMsKacCVozzHDaTBTFccRpIxrcTPzGkCrNpHgwo4SGMe4J1mUEGyu13cNgiBVNNONSnAX9SD5mt9Vx2y15ZW8KtEj8nJQgR7XtfgUdSdKYCkM41rrle4kJM6wMI5yOi0GqaYLJAPdoy1KBY6rDbHr+GJ1YpYO6UtkSBk3V3xMZjrUexZHtjLHp63lvIv7ntVLTvQozJpLUUEFmi7opR0aiSRaowxQlho8swUQxeysifawwMTaxog3Bn395kdTPy75X9u8vSpXrPI4CHMExnIIPl1CBO6hCDQhk8Ayv8OY8OS/Ou/Mxa11y8pkD+APn8weY4JXb</latexit>

1
K

<latexit sha1_base64="U5+nRgSxDQazJ9rhgcW9o64RFjM=">AAAB8nicbVC7SgNBFL3rM8ZX1NJmSBCswo6Ngs2CjWATwTwgWcLsZDYZMjuzzMwKYdnPsLFQxNavsbP3Q5w8Ck08cOFwzr3ce0+UCm6s7395a+sbm1vbpZ3y7t7+wWHl6LhlVKYpa1IllO5ExDDBJWtabgXrpJqRJBKsHY1vpn77kWnDlXywk5SFCRlKHnNKrJO6vVgTmuMivyv6lZpf92dAqwQvSC2ofvsBADT6lc/eQNEsYdJSQYzpYj+1YU605VSwotzLDEsJHZMh6zoqScJMmM9OLtCZUwYoVtqVtGim/p7ISWLMJIlcZ0LsyCx7U/E/r5vZ+CrMuUwzyySdL4ozgaxC0//RgGtGrZg4Qqjm7lZER8SlYF1KZRcCXn55lbQu6tiv43tcC65hjhKcQhXOAcMlBHALDWgCBQVP8AKvnvWevTfvfd665i1mTuAPvI8frD6S+A==</latexit><latexit sha1_base64="D9KiAoiKzhgaiq+nzsiNFq2Zipg=">AAAB8nicbVC7SgNBFL3rM8ZX1NJmSRCswo6Ngk3ARtAignnAZgmzk9lkyOzMMjMrhGU/w8ZCEdt8i4Wdvf6Hk0ehiQcuHM65l3vvCRPOtPG8T2dldW19Y7OwVdze2d3bLx0cNrVMFaENIrlU7RBrypmgDcMMp+1EURyHnLbC4dXEbz1QpZkU92aU0CDGfcEiRrCxkt+JFCYZyrObvFuqeFVvCneZoDmp1Mpf3u3797jeLX10epKkMRWGcKy1j7zEBBlWhhFO82In1TTBZIj71LdU4JjqIJuenLsnVum5kVS2hHGn6u+JDMdaj+LQdsbYDPSiNxH/8/zURBdBxkSSGirIbFGUctdId/K/22OKEsNHlmCimL3VJQNsUzA2paINAS2+vEyaZ1XkVdEdqtQuYYYCHEMZTgHBOdTgGurQAAISHuEZXhzjPDmvztusdcWZzxzBHzjjH+eXlWM=</latexit><latexit sha1_base64="D9KiAoiKzhgaiq+nzsiNFq2Zipg=">AAAB8nicbVC7SgNBFL3rM8ZX1NJmSRCswo6Ngk3ARtAignnAZgmzk9lkyOzMMjMrhGU/w8ZCEdt8i4Wdvf6Hk0ehiQcuHM65l3vvCRPOtPG8T2dldW19Y7OwVdze2d3bLx0cNrVMFaENIrlU7RBrypmgDcMMp+1EURyHnLbC4dXEbz1QpZkU92aU0CDGfcEiRrCxkt+JFCYZyrObvFuqeFVvCneZoDmp1Mpf3u3797jeLX10epKkMRWGcKy1j7zEBBlWhhFO82In1TTBZIj71LdU4JjqIJuenLsnVum5kVS2hHGn6u+JDMdaj+LQdsbYDPSiNxH/8/zURBdBxkSSGirIbFGUctdId/K/22OKEsNHlmCimL3VJQNsUzA2paINAS2+vEyaZ1XkVdEdqtQuYYYCHEMZTgHBOdTgGurQAAISHuEZXhzjPDmvztusdcWZzxzBHzjjH+eXlWM=</latexit><latexit sha1_base64="/Keag7XvgKB6C0w4ndVQJLxRJko=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9l4UfBS8CJ4qWBrYbuUbJptQ7PJkmSFsuzP8OJBEa/+Gm/+G9N2D9r6YODx3gwz86JUcGN9/9urrK1vbG5Vt2s7u3v7B/XDo65RmaasQ5VQuhcRwwSXrGO5FayXakaSSLDHaHIz8x+fmDZcyQc7TVmYkJHkMafEOinox5rQHBf5XTGoN/ymPwdaJbgkDSjRHtS/+kNFs4RJSwUxJsB+asOcaMupYEWtnxmWEjohIxY4KknCTJjPTy7QmVOGKFbalbRorv6eyElizDSJXGdC7NgsezPxPy/IbHwV5lymmWWSLhbFmUBWodn/aMg1o1ZMHSFUc3cromPiUrAupZoLAS+/vEq6F03sN/E9brSuyziqcAKncA4YLqEFt9CGDlBQ8Ayv8OZZ78V79z4WrRWvnDmGP/A+fwBcMpFC</latexit>



Repetition with Random Stopping
Choose the best

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

1.  

2. Get (xi, qi) Mi(D)

<latexit sha1_base64="Lfk7l4xUsrmVnmj01241q7dZzm4=">AAACD3icbVC7SgNBFL3rM8ZX1DLNYFASkLBrY8BmQQsbIYJ5QLIss5PZZMjsw5lZNSz5AbHxV2wsFLG1tfNvnDwKTTxw4XDOvdx7jxdzJpVpfhsLi0vLK6uZtez6xubWdm5nty6jRBBaIxGPRNPDknIW0ppiitNmLCgOPE4bXv9s5DduqZAsCq/VIKZOgLsh8xnBSktu7rB477KjG5eVUJtTX2EhojvUDrDqEczTy6HLiucl5OYKZtkcA80Ta0oKdv6hYgNA1c19tTsRSQIaKsKxlC3LjJWTYqEY4XSYbSeSxpj0cZe2NA1xQKWTjv8ZogOtdJAfCV2hQmP190SKAykHgac7R4fKWW8k/ue1EuVXnJSFcaJoSCaL/IQjFaFROKjDBCWKDzTBRDB9KyI9LDBROsKsDsGafXme1I/Lllm2rqyCfQoTZCAP+1AEC07AhguoQg0IPMIzvMKb8WS8GO/Gx6R1wZjO7MEfGJ8/G4Cc2g==</latexit><latexit sha1_base64="ayaE8JFGfkYnAjjZvKHh3CuL1To=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0FJQMJuGgM2AS1shAjmAUlYZiezyZDZhzN3o2HJD4iNv2JjoYitpXb+jZNHoYkHLhzOuZd773FCwRWY5reRWFpeWV1Lrqc2Nre2d9K7ezUVRJKyKg1EIBsOUUxwn1WBg2CNUDLiOYLVnf7Z2K8PmFQ88K9hGLK2R7o+dzkloCU7fZS7s/nxjc3zuCWYC0TK4Ba3PAI9SkR8ObJ57jyP7XTWLJgT4EVizUi2nLkvFQfwWbHTX61OQCOP+UAFUappmSG0YyKBU8FGqVakWEhon3RZU1OfeEy148k/I3yolQ52A6nLBzxRf0/ExFNq6Dm6c3yomvfG4n9eMwK31I65H0bAfDpd5EYCQ4DH4eAOl4yCGGpCqOT6Vkx7RBIKOsKUDsGaf3mR1IoFyyxYV1a2fIqmSKIMOkA5ZKETVEYXqIKqiKIH9IRe0KvxaDwbb8b7tDVhzGb20R8YHz9YRZ6H</latexit><latexit sha1_base64="ayaE8JFGfkYnAjjZvKHh3CuL1To=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0FJQMJuGgM2AS1shAjmAUlYZiezyZDZhzN3o2HJD4iNv2JjoYitpXb+jZNHoYkHLhzOuZd773FCwRWY5reRWFpeWV1Lrqc2Nre2d9K7ezUVRJKyKg1EIBsOUUxwn1WBg2CNUDLiOYLVnf7Z2K8PmFQ88K9hGLK2R7o+dzkloCU7fZS7s/nxjc3zuCWYC0TK4Ba3PAI9SkR8ObJ57jyP7XTWLJgT4EVizUi2nLkvFQfwWbHTX61OQCOP+UAFUappmSG0YyKBU8FGqVakWEhon3RZU1OfeEy148k/I3yolQ52A6nLBzxRf0/ExFNq6Dm6c3yomvfG4n9eMwK31I65H0bAfDpd5EYCQ4DH4eAOl4yCGGpCqOT6Vkx7RBIKOsKUDsGaf3mR1IoFyyxYV1a2fIqmSKIMOkA5ZKETVEYXqIKqiKIH9IRe0KvxaDwbb8b7tDVhzGb20R8YHz9YRZ6H</latexit><latexit sha1_base64="vaTtchZUH/4qaH1cN5oTcvTJkII=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VpQUriRsFNQRduhAr2AU0Ik+mkHTqZxJmJWkL/wI2/4saFIm7duvNvnLRZaOuBC4dz7uXee/yYUaks69soLCwuLa8UV0tr6xubW+b2TktGicCkiSMWiY6PJGGUk6aiipFOLAgKfUba/vA889t3REga8Rs1iokboj6nAcVIackzDysPHj269WgVOowECgkR3UMnRGqAEUuvxh6tXFShZ5atmjUBnCd2TsogR8Mzv5xehJOQcIUZkrJrW7FyUyQUxYyMS04iSYzwEPVJV1OOQiLddPLPGB5opQeDSOjiCk7U3xMpCqUchb7uzA6Vs14m/ud1ExWcuinlcaIIx9NFQcKgimAWDuxRQbBiI00QFlTfCvEACYSVjrCkQ7BnX54nreOabdXsa7tcP8vjKII9sA8qwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvByGd2wR8Ynz9DzZt9</latexit>

Choose i ⇠ [K] u.a.r
<latexit sha1_base64="klbXRNCbRAfm1emNyV7FRb3uz0Q=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuQiKCgptCN4KbCvYBSSiT6aQZOpMJMxOxhP6BG3/FjQtF3Lp15984bbPQ1gMXDufcy733RBmjSrvut7W0vLK6tl7ZqG5ube/s2nv7bSVyiUkLCyZkN0KKMJqSlqaakW4mCeIRI51o2Jj4nXsiFRXpnR5lJORokNKYYqSN1LNPgiQSD0UjEUIROKYwUJRD/yaEMwPmDnLkuGfXXMedAi4SryQ1UKLZs7+CvsA5J6nGDCnle26mwwJJTTEj42qQK5IhPEQD4huaIk5UWEz/GcNjo/RhLKSpVMOp+nuiQFypEY9MJ0c6UfPeRPzP83MdX4YFTbNckxTPFsU5g1rASTiwTyXBmo0MQVhScyvECZIIaxNh1YTgzb+8SNpnjuc63u15rX5VxlEBh+AInAIPXIA6uAZN0AIYPIJn8ArerCfrxXq3PmatS1Y5cwD+wPr8AeEJm+A=</latexit><latexit sha1_base64="klbXRNCbRAfm1emNyV7FRb3uz0Q=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuQiKCgptCN4KbCvYBSSiT6aQZOpMJMxOxhP6BG3/FjQtF3Lp15984bbPQ1gMXDufcy733RBmjSrvut7W0vLK6tl7ZqG5ube/s2nv7bSVyiUkLCyZkN0KKMJqSlqaakW4mCeIRI51o2Jj4nXsiFRXpnR5lJORokNKYYqSN1LNPgiQSD0UjEUIROKYwUJRD/yaEMwPmDnLkuGfXXMedAi4SryQ1UKLZs7+CvsA5J6nGDCnle26mwwJJTTEj42qQK5IhPEQD4huaIk5UWEz/GcNjo/RhLKSpVMOp+nuiQFypEY9MJ0c6UfPeRPzP83MdX4YFTbNckxTPFsU5g1rASTiwTyXBmo0MQVhScyvECZIIaxNh1YTgzb+8SNpnjuc63u15rX5VxlEBh+AInAIPXIA6uAZN0AIYPIJn8ArerCfrxXq3PmatS1Y5cwD+wPr8AeEJm+A=</latexit><latexit sha1_base64="klbXRNCbRAfm1emNyV7FRb3uz0Q=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuQiKCgptCN4KbCvYBSSiT6aQZOpMJMxOxhP6BG3/FjQtF3Lp15984bbPQ1gMXDufcy733RBmjSrvut7W0vLK6tl7ZqG5ube/s2nv7bSVyiUkLCyZkN0KKMJqSlqaakW4mCeIRI51o2Jj4nXsiFRXpnR5lJORokNKYYqSN1LNPgiQSD0UjEUIROKYwUJRD/yaEMwPmDnLkuGfXXMedAi4SryQ1UKLZs7+CvsA5J6nGDCnle26mwwJJTTEj42qQK5IhPEQD4huaIk5UWEz/GcNjo/RhLKSpVMOp+nuiQFypEY9MJ0c6UfPeRPzP83MdX4YFTbNckxTPFsU5g1rASTiwTyXBmo0MQVhScyvECZIIaxNh1YTgzb+8SNpnjuc63u15rX5VxlEBh+AInAIPXIA6uAZN0AIYPIJn8ArerCfrxXq3PmatS1Y5cwD+wPr8AeEJm+A=</latexit><latexit sha1_base64="klbXRNCbRAfm1emNyV7FRb3uz0Q=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuQiKCgptCN4KbCvYBSSiT6aQZOpMJMxOxhP6BG3/FjQtF3Lp15984bbPQ1gMXDufcy733RBmjSrvut7W0vLK6tl7ZqG5ube/s2nv7bSVyiUkLCyZkN0KKMJqSlqaakW4mCeIRI51o2Jj4nXsiFRXpnR5lJORokNKYYqSN1LNPgiQSD0UjEUIROKYwUJRD/yaEMwPmDnLkuGfXXMedAi4SryQ1UKLZs7+CvsA5J6nGDCnle26mwwJJTTEj42qQK5IhPEQD4huaIk5UWEz/GcNjo/RhLKSpVMOp+nuiQFypEY9MJ0c6UfPeRPzP83MdX4YFTbNckxTPFsU5g1rASTiwTyXBmo0MQVhScyvECZIIaxNh1YTgzb+8SNpnjuc63u15rX5VxlEBh+AInAIPXIA6uAZN0AIYPIJn8ArerCfrxXq3PmatS1Y5cwD+wPr8AeEJm+A=</latexit> "�DP

<latexit sha1_base64="pucICcVHra3hQe7dBymXdrcVP+s=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbhwyba0tbgq6cFnBPqAzlEyatqGZzJBkCmXoxl9x40IRt36GO//GTFtBRQ9cOJxzL/fe40ecKY3Qh7W0vLK6tp7ZyG5ube/s5vb2myqMJaENEvJQtn2sKGeCNjTTnLYjSXHgc9ryR1ep3xpTqVgo7vQkol6AB4L1GcHaSN3coTvGkkaK8VCcuQHWQxkk1/VpN5dHdrVSKqMSRHahWqyUUUpKTrFwDh0bzZAHC9S7uXe3F5I4oEITjpXqOCjSXoKlZoTTadaNFY0wGeEB7RgqcECVl8wemMITo/RgP5SmhIYz9ftEggOlJoFvOtMT1W8vFf/yOrHuV7yEiSjWVJD5on7MoQ5hmgbsMUmJ5hNDMJHM3ArJEEtMtMksa0L4+hT+T5oF20G2c1vK1y4XcWTAETgGp8ABF6AGbkAdNAABU/AAnsCzdW89Wi/W67x1yVrMHIAfsN4+AarTlxM=</latexit><latexit sha1_base64="pucICcVHra3hQe7dBymXdrcVP+s=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbhwyba0tbgq6cFnBPqAzlEyatqGZzJBkCmXoxl9x40IRt36GO//GTFtBRQ9cOJxzL/fe40ecKY3Qh7W0vLK6tp7ZyG5ube/s5vb2myqMJaENEvJQtn2sKGeCNjTTnLYjSXHgc9ryR1ep3xpTqVgo7vQkol6AB4L1GcHaSN3coTvGkkaK8VCcuQHWQxkk1/VpN5dHdrVSKqMSRHahWqyUUUpKTrFwDh0bzZAHC9S7uXe3F5I4oEITjpXqOCjSXoKlZoTTadaNFY0wGeEB7RgqcECVl8wemMITo/RgP5SmhIYz9ftEggOlJoFvOtMT1W8vFf/yOrHuV7yEiSjWVJD5on7MoQ5hmgbsMUmJ5hNDMJHM3ArJEEtMtMksa0L4+hT+T5oF20G2c1vK1y4XcWTAETgGp8ABF6AGbkAdNAABU/AAnsCzdW89Wi/W67x1yVrMHIAfsN4+AarTlxM=</latexit><latexit sha1_base64="pucICcVHra3hQe7dBymXdrcVP+s=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbhwyba0tbgq6cFnBPqAzlEyatqGZzJBkCmXoxl9x40IRt36GO//GTFtBRQ9cOJxzL/fe40ecKY3Qh7W0vLK6tp7ZyG5ube/s5vb2myqMJaENEvJQtn2sKGeCNjTTnLYjSXHgc9ryR1ep3xpTqVgo7vQkol6AB4L1GcHaSN3coTvGkkaK8VCcuQHWQxkk1/VpN5dHdrVSKqMSRHahWqyUUUpKTrFwDh0bzZAHC9S7uXe3F5I4oEITjpXqOCjSXoKlZoTTadaNFY0wGeEB7RgqcECVl8wemMITo/RgP5SmhIYz9ftEggOlJoFvOtMT1W8vFf/yOrHuV7yEiSjWVJD5on7MoQ5hmgbsMUmJ5hNDMJHM3ArJEEtMtMksa0L4+hT+T5oF20G2c1vK1y4XcWTAETgGp8ABF6AGbkAdNAABU/AAnsCzdW89Wi/W67x1yVrMHIAfsN4+AarTlxM=</latexit><latexit sha1_base64="pucICcVHra3hQe7dBymXdrcVP+s=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbhwyba0tbgq6cFnBPqAzlEyatqGZzJBkCmXoxl9x40IRt36GO//GTFtBRQ9cOJxzL/fe40ecKY3Qh7W0vLK6tp7ZyG5ube/s5vb2myqMJaENEvJQtn2sKGeCNjTTnLYjSXHgc9ryR1ep3xpTqVgo7vQkol6AB4L1GcHaSN3coTvGkkaK8VCcuQHWQxkk1/VpN5dHdrVSKqMSRHahWqyUUUpKTrFwDh0bzZAHC9S7uXe3F5I4oEITjpXqOCjSXoKlZoTTadaNFY0wGeEB7RgqcECVl8wemMITo/RgP5SmhIYz9ftEggOlJoFvOtMT1W8vFf/yOrHuV7yEiSjWVJD5on7MoQ5hmgbsMUmJ5hNDMJHM3ArJEEtMtMksa0L4+hT+T5oF20G2c1vK1y4XcWTAETgGp8ABF6AGbkAdNAABU/AAnsCzdW89Wi/W67x1yVrMHIAfsN4+AarTlxM=</latexit>

Repeat for T rounds:

Output the best of seen-so-far

Algorithm 1:

•For every fixed T, Algorithm 1 is  
•Our result: if                      , then Algorithm 1 is

(T")�DP
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(3")�DP
<latexit sha1_base64="U3F+BlvyuuZwVvRcjM8+DH7Cpcg=">AAACA3icdVA9SwNBEJ2LXzF+Re1MsxiEWBjuImiCTUALywgmEZIQ9jZ7yZK9vWN3LxCOgI2NP8TGQhFb/4Sd/8a9RMHPBwOP92aYmeeGnClt229Wam5+YXEpvZxZWV1b38hubjVUEElC6yTggbxysaKcCVrXTHN6FUqKfZfTpjs8TfzmiErFAnGpxyHt+LgvmMcI1kbqZncKh+0RljRUjAdi/6DtYz2QfnxWm3SzebtYKVeO7BL6TZyiPUW+mrstVwGg1s2+tnsBiXwqNOFYqZZjh7oTY6kZ4XSSaUeKhpgMcZ+2DBXYp6oTT3+YoD2j9JAXSFNCo6n6dSLGvlJj3zWdyYnqp5eIf3mtSHvlTsxEGGkqyGyRF3GkA5QEgnpMUqL52BBMJDO3IjLAEhNtYsuYED4/Rf+TRqno2EXnwslXT2CGNORgFwrgwDFU4RxqUAcC13AHD/Bo3Vj31pP1PGtNWR8z2/AN1ss77eqZKQ==</latexit><latexit sha1_base64="Xolinqs7dWpGny2Y9yBM0MrEqPw=">AAACA3icdVDLSsNAFJ3UV62vqDu7GSxCXViSCtripqALlxXsA5pQJtNJO3QyCTOTQgkFN278EDcuFHHrR+jOv3HSKvg8cOFwzr3ce48XMSqVZb0Zmbn5hcWl7HJuZXVtfcPc3GrKMBaYNHDIQtH2kCSMctJQVDHSjgRBgcdIyxuepn5rRISkIb9U44i4Aepz6lOMlJa65k7x0BkhQSJJWcj3D5wAqYEIkrP6pGsWrFK1Uj2yyvA3sUvWFIVa/qZSHqmXetd8dXohjgPCFWZIyo5tRcpNkFAUMzLJObEkEcJD1CcdTTkKiHST6Q8TuKeVHvRDoYsrOFW/TiQokHIceLozPVH+9FLxL68TK7/iJpRHsSIczxb5MYMqhGkgsEcFwYqNNUFYUH0rxAMkEFY6tpwO4fNT+D9plku2VbIv7ELtBMyQBXmwC4rABsegBs5BHTQABlfgFtyDB+PauDMejadZa8b4mNkG32A8vwMqvprW</latexit><latexit sha1_base64="Xolinqs7dWpGny2Y9yBM0MrEqPw=">AAACA3icdVDLSsNAFJ3UV62vqDu7GSxCXViSCtripqALlxXsA5pQJtNJO3QyCTOTQgkFN278EDcuFHHrR+jOv3HSKvg8cOFwzr3ce48XMSqVZb0Zmbn5hcWl7HJuZXVtfcPc3GrKMBaYNHDIQtH2kCSMctJQVDHSjgRBgcdIyxuepn5rRISkIb9U44i4Aepz6lOMlJa65k7x0BkhQSJJWcj3D5wAqYEIkrP6pGsWrFK1Uj2yyvA3sUvWFIVa/qZSHqmXetd8dXohjgPCFWZIyo5tRcpNkFAUMzLJObEkEcJD1CcdTTkKiHST6Q8TuKeVHvRDoYsrOFW/TiQokHIceLozPVH+9FLxL68TK7/iJpRHsSIczxb5MYMqhGkgsEcFwYqNNUFYUH0rxAMkEFY6tpwO4fNT+D9plku2VbIv7ELtBMyQBXmwC4rABsegBs5BHTQABlfgFtyDB+PauDMejadZa8b4mNkG32A8vwMqvprW</latexit><latexit sha1_base64="I8QMYTJijQgarI1ddoJyUmpawxA=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahLgxJBW1xU9CFywr2AU0ok+mkHTqZhJlJoYSCG3/FjQtF3PoT7vwbJ20FnwcuHM65l3vv8WNGpbLtdyO3sLi0vJJfLaytb2xumds7TRklApMGjlgk2j6ShFFOGooqRtqxICj0GWn5w4vMb42IkDTiN2ocEy9EfU4DipHSUtfcK524IyRILCmL+NGxGyI1EGF6WZ90zaJtVSvVU7sMfxPHsqcogjnqXfPN7UU4CQlXmCEpO44dKy9FQlHMyKTgJpLECA9Rn3Q05Sgk0kunP0zgoVZ6MIiELq7gVP06kaJQynHo687sRPnTy8S/vE6igoqXUh4ninA8WxQkDKoIZoHAHhUEKzbWBGFB9a0QD5BAWOnYCjqEz0/h/6RZthzbcq6dYu18Hkce7IMDUAIOOAM1cAXqoAEwuAX34BE8GXfGg/FsvMxac8Z8Zhd8g/H6ARZGl8w=</latexit>

T ⇠ Geom(·)
<latexit sha1_base64="7VmBYn+VwlmBZKnLD3B1wzorHSU=">AAACA3icdVC7SgNBFL3rM8ZX1M40g0GITdhNoQk2AQstI+QF2RBmJ5NkyMzOMjMrhCVgY+OH2FgoYutP2Pk3ThIFnwcuHM65l3vvCSLOtHHdN2dhcWl5ZTW1ll7f2NzazuzsNrSMFaF1IrlUrQBryllI64YZTluRolgEnDaD0dnUb15RpZkMa2Yc0Y7Ag5D1GcHGSt3Mfs3XTCBfYDNUIjmnUkzyPulJc9TN5NxCuVQ+dovoN/EK7gy5Sva2VAGAajfz6vckiQUNDeFY67bnRqaTYGUY4XSS9mNNI0xGeEDbloZYUN1JZj9M0KFVeqgvla3QoJn6dSLBQuuxCGzn9Fb905uKf3nt2PRLnYSFUWxoSOaL+jFHRqJpIKjHFCWGjy3BRDF7KyJDrDAxNra0DeHzU/Q/aRQLnlvwLr1c5RTmSEEWDiAPHpxABS6gCnUgcA138ACPzo1z7zw5z/PWBedjZg++wXl5BxKSmT0=</latexit><latexit sha1_base64="dSm8IO2k14bFBFr9aiVSTa4SWlI=">AAACA3icdVA9SwNBEN3z2/h1ameaxSDEJtyl0IhNwELLCEaF3BH2Npu4uHt77M4FwhGwsfGH2FgoYuuP0M5/416i4OeDgcd7M8zMixLBDXjemzMxOTU9Mzs3X1hYXFpecVfXTo1KNWVNqoTS5xExTPCYNYGDYOeJZkRGgp1Flwe5f9Zn2nAVn8AgYaEkvZh3OSVgpba7cRIYLnEgCVxomR0yJYflgHYUbLfdklfZq+3teFX8m/gVb4RSvXhTq/bhpdF2X4OOoqlkMVBBjGn5XgJhRjRwKtiwEKSGJYRekh5rWRoTyUyYjX4Y4i2rdHBXaVsx4JH6dSIj0piBjGxnfqv56eXiX14rhW4tzHicpMBiOl7UTQUGhfNAcIdrRkEMLCFUc3srphdEEwo2toIN4fNT/D85rVZ8r+If+6X6PhpjDhXRJiojH+2iOjpCDdREFF2hW3SPHpxr5855dJ7GrRPOx8w6+gbn+R1PV5rq</latexit><latexit sha1_base64="dSm8IO2k14bFBFr9aiVSTa4SWlI=">AAACA3icdVA9SwNBEN3z2/h1ameaxSDEJtyl0IhNwELLCEaF3BH2Npu4uHt77M4FwhGwsfGH2FgoYuuP0M5/416i4OeDgcd7M8zMixLBDXjemzMxOTU9Mzs3X1hYXFpecVfXTo1KNWVNqoTS5xExTPCYNYGDYOeJZkRGgp1Flwe5f9Zn2nAVn8AgYaEkvZh3OSVgpba7cRIYLnEgCVxomR0yJYflgHYUbLfdklfZq+3teFX8m/gVb4RSvXhTq/bhpdF2X4OOoqlkMVBBjGn5XgJhRjRwKtiwEKSGJYRekh5rWRoTyUyYjX4Y4i2rdHBXaVsx4JH6dSIj0piBjGxnfqv56eXiX14rhW4tzHicpMBiOl7UTQUGhfNAcIdrRkEMLCFUc3srphdEEwo2toIN4fNT/D85rVZ8r+If+6X6PhpjDhXRJiojH+2iOjpCDdREFF2hW3SPHpxr5855dJ7GrRPOx8w6+gbn+R1PV5rq</latexit><latexit sha1_base64="h8hwzhyK6T/teCTt8P4m6zrrrIA=">AAACA3icdVC7SgNBFJ2Nrxhfq3baDAYhNmE3hSbYBCy0jJAXZEOYnUySIfNYZmaFsARs/BUbC0Vs/Qk7/8bZJILPAxcO59zLvfeEEaPaeN67k1laXlldy67nNja3tnfc3b2mlrHCpIElk6odIk0YFaRhqGGkHSmCeMhIKxxfpH7rhihNpaibSUS6HA0FHVCMjJV67kE90JTDgCMzUjy5JJJPCwHuS3PSc/NesVKunHol+Jv4RW+GPFig1nPfgr7EMSfCYIa07vheZLoJUoZiRqa5INYkQniMhqRjqUCc6G4y+2EKj63ShwOpbAkDZ+rXiQRxrSc8tJ3prfqnl4p/eZ3YDMrdhIooNkTg+aJBzKCRMA0E9qki2LCJJQgram+FeIQUwsbGlrMhfH4K/yfNUtH3iv61n6+eL+LIgkNwBArAB2egCq5ADTQABrfgHjyCJ+fOeXCenZd5a8ZZzOyDb3BePwA635fg</latexit>



Repetition with Random Stopping

1.  

2. Get (xi, qi) Mi(D)

<latexit sha1_base64="Lfk7l4xUsrmVnmj01241q7dZzm4=">AAACD3icbVC7SgNBFL3rM8ZX1DLNYFASkLBrY8BmQQsbIYJ5QLIss5PZZMjsw5lZNSz5AbHxV2wsFLG1tfNvnDwKTTxw4XDOvdx7jxdzJpVpfhsLi0vLK6uZtez6xubWdm5nty6jRBBaIxGPRNPDknIW0ppiitNmLCgOPE4bXv9s5DduqZAsCq/VIKZOgLsh8xnBSktu7rB477KjG5eVUJtTX2EhojvUDrDqEczTy6HLiucl5OYKZtkcA80Ta0oKdv6hYgNA1c19tTsRSQIaKsKxlC3LjJWTYqEY4XSYbSeSxpj0cZe2NA1xQKWTjv8ZogOtdJAfCV2hQmP190SKAykHgac7R4fKWW8k/ue1EuVXnJSFcaJoSCaL/IQjFaFROKjDBCWKDzTBRDB9KyI9LDBROsKsDsGafXme1I/Lllm2rqyCfQoTZCAP+1AEC07AhguoQg0IPMIzvMKb8WS8GO/Gx6R1wZjO7MEfGJ8/G4Cc2g==</latexit><latexit sha1_base64="ayaE8JFGfkYnAjjZvKHh3CuL1To=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0FJQMJuGgM2AS1shAjmAUlYZiezyZDZhzN3o2HJD4iNv2JjoYitpXb+jZNHoYkHLhzOuZd773FCwRWY5reRWFpeWV1Lrqc2Nre2d9K7ezUVRJKyKg1EIBsOUUxwn1WBg2CNUDLiOYLVnf7Z2K8PmFQ88K9hGLK2R7o+dzkloCU7fZS7s/nxjc3zuCWYC0TK4Ba3PAI9SkR8ObJ57jyP7XTWLJgT4EVizUi2nLkvFQfwWbHTX61OQCOP+UAFUappmSG0YyKBU8FGqVakWEhon3RZU1OfeEy148k/I3yolQ52A6nLBzxRf0/ExFNq6Dm6c3yomvfG4n9eMwK31I65H0bAfDpd5EYCQ4DH4eAOl4yCGGpCqOT6Vkx7RBIKOsKUDsGaf3mR1IoFyyxYV1a2fIqmSKIMOkA5ZKETVEYXqIKqiKIH9IRe0KvxaDwbb8b7tDVhzGb20R8YHz9YRZ6H</latexit><latexit sha1_base64="ayaE8JFGfkYnAjjZvKHh3CuL1To=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0FJQMJuGgM2AS1shAjmAUlYZiezyZDZhzN3o2HJD4iNv2JjoYitpXb+jZNHoYkHLhzOuZd773FCwRWY5reRWFpeWV1Lrqc2Nre2d9K7ezUVRJKyKg1EIBsOUUxwn1WBg2CNUDLiOYLVnf7Z2K8PmFQ88K9hGLK2R7o+dzkloCU7fZS7s/nxjc3zuCWYC0TK4Ba3PAI9SkR8ObJ57jyP7XTWLJgT4EVizUi2nLkvFQfwWbHTX61OQCOP+UAFUappmSG0YyKBU8FGqVakWEhon3RZU1OfeEy148k/I3yolQ52A6nLBzxRf0/ExFNq6Dm6c3yomvfG4n9eMwK31I65H0bAfDpd5EYCQ4DH4eAOl4yCGGpCqOT6Vkx7RBIKOsKUDsGaf3mR1IoFyyxYV1a2fIqmSKIMOkA5ZKETVEYXqIKqiKIH9IRe0KvxaDwbb8b7tDVhzGb20R8YHz9YRZ6H</latexit><latexit sha1_base64="vaTtchZUH/4qaH1cN5oTcvTJkII=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VpQUriRsFNQRduhAr2AU0Ik+mkHTqZxJmJWkL/wI2/4saFIm7duvNvnLRZaOuBC4dz7uXee/yYUaks69soLCwuLa8UV0tr6xubW+b2TktGicCkiSMWiY6PJGGUk6aiipFOLAgKfUba/vA889t3REga8Rs1iokboj6nAcVIackzDysPHj269WgVOowECgkR3UMnRGqAEUuvxh6tXFShZ5atmjUBnCd2TsogR8Mzv5xehJOQcIUZkrJrW7FyUyQUxYyMS04iSYzwEPVJV1OOQiLddPLPGB5opQeDSOjiCk7U3xMpCqUchb7uzA6Vs14m/ud1ExWcuinlcaIIx9NFQcKgimAWDuxRQbBiI00QFlTfCvEACYSVjrCkQ7BnX54nreOabdXsa7tcP8vjKII9sA8qwAYnoA4uQQM0AQaP4Bm8gjfjyXgx3o2PaWvByGd2wR8Ynz9DzZt9</latexit>

Choose i ⇠ [K] u.a.r
<latexit sha1_base64="klbXRNCbRAfm1emNyV7FRb3uz0Q=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuQiKCgptCN4KbCvYBSSiT6aQZOpMJMxOxhP6BG3/FjQtF3Lp15984bbPQ1gMXDufcy733RBmjSrvut7W0vLK6tl7ZqG5ube/s2nv7bSVyiUkLCyZkN0KKMJqSlqaakW4mCeIRI51o2Jj4nXsiFRXpnR5lJORokNKYYqSN1LNPgiQSD0UjEUIROKYwUJRD/yaEMwPmDnLkuGfXXMedAi4SryQ1UKLZs7+CvsA5J6nGDCnle26mwwJJTTEj42qQK5IhPEQD4huaIk5UWEz/GcNjo/RhLKSpVMOp+nuiQFypEY9MJ0c6UfPeRPzP83MdX4YFTbNckxTPFsU5g1rASTiwTyXBmo0MQVhScyvECZIIaxNh1YTgzb+8SNpnjuc63u15rX5VxlEBh+AInAIPXIA6uAZN0AIYPIJn8ArerCfrxXq3PmatS1Y5cwD+wPr8AeEJm+A=</latexit><latexit sha1_base64="klbXRNCbRAfm1emNyV7FRb3uz0Q=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuQiKCgptCN4KbCvYBSSiT6aQZOpMJMxOxhP6BG3/FjQtF3Lp15984bbPQ1gMXDufcy733RBmjSrvut7W0vLK6tl7ZqG5ube/s2nv7bSVyiUkLCyZkN0KKMJqSlqaakW4mCeIRI51o2Jj4nXsiFRXpnR5lJORokNKYYqSN1LNPgiQSD0UjEUIROKYwUJRD/yaEMwPmDnLkuGfXXMedAi4SryQ1UKLZs7+CvsA5J6nGDCnle26mwwJJTTEj42qQK5IhPEQD4huaIk5UWEz/GcNjo/RhLKSpVMOp+nuiQFypEY9MJ0c6UfPeRPzP83MdX4YFTbNckxTPFsU5g1rASTiwTyXBmo0MQVhScyvECZIIaxNh1YTgzb+8SNpnjuc63u15rX5VxlEBh+AInAIPXIA6uAZN0AIYPIJn8ArerCfrxXq3PmatS1Y5cwD+wPr8AeEJm+A=</latexit><latexit sha1_base64="klbXRNCbRAfm1emNyV7FRb3uz0Q=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuQiKCgptCN4KbCvYBSSiT6aQZOpMJMxOxhP6BG3/FjQtF3Lp15984bbPQ1gMXDufcy733RBmjSrvut7W0vLK6tl7ZqG5ube/s2nv7bSVyiUkLCyZkN0KKMJqSlqaakW4mCeIRI51o2Jj4nXsiFRXpnR5lJORokNKYYqSN1LNPgiQSD0UjEUIROKYwUJRD/yaEMwPmDnLkuGfXXMedAi4SryQ1UKLZs7+CvsA5J6nGDCnle26mwwJJTTEj42qQK5IhPEQD4huaIk5UWEz/GcNjo/RhLKSpVMOp+nuiQFypEY9MJ0c6UfPeRPzP83MdX4YFTbNckxTPFsU5g1rASTiwTyXBmo0MQVhScyvECZIIaxNh1YTgzb+8SNpnjuc63u15rX5VxlEBh+AInAIPXIA6uAZN0AIYPIJn8ArerCfrxXq3PmatS1Y5cwD+wPr8AeEJm+A=</latexit><latexit sha1_base64="klbXRNCbRAfm1emNyV7FRb3uz0Q=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuQiKCgptCN4KbCvYBSSiT6aQZOpMJMxOxhP6BG3/FjQtF3Lp15984bbPQ1gMXDufcy733RBmjSrvut7W0vLK6tl7ZqG5ube/s2nv7bSVyiUkLCyZkN0KKMJqSlqaakW4mCeIRI51o2Jj4nXsiFRXpnR5lJORokNKYYqSN1LNPgiQSD0UjEUIROKYwUJRD/yaEMwPmDnLkuGfXXMedAi4SryQ1UKLZs7+CvsA5J6nGDCnle26mwwJJTTEj42qQK5IhPEQD4huaIk5UWEz/GcNjo/RhLKSpVMOp+nuiQFypEY9MJ0c6UfPeRPzP83MdX4YFTbNckxTPFsU5g1rASTiwTyXBmo0MQVhScyvECZIIaxNh1YTgzb+8SNpnjuc63u15rX5VxlEBh+AInAIPXIA6uAZN0AIYPIJn8ArerCfrxXq3PmatS1Y5cwD+wPr8AeEJm+A=</latexit> "�DP

<latexit sha1_base64="pucICcVHra3hQe7dBymXdrcVP+s=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbhwyba0tbgq6cFnBPqAzlEyatqGZzJBkCmXoxl9x40IRt36GO//GTFtBRQ9cOJxzL/fe40ecKY3Qh7W0vLK6tp7ZyG5ube/s5vb2myqMJaENEvJQtn2sKGeCNjTTnLYjSXHgc9ryR1ep3xpTqVgo7vQkol6AB4L1GcHaSN3coTvGkkaK8VCcuQHWQxkk1/VpN5dHdrVSKqMSRHahWqyUUUpKTrFwDh0bzZAHC9S7uXe3F5I4oEITjpXqOCjSXoKlZoTTadaNFY0wGeEB7RgqcECVl8wemMITo/RgP5SmhIYz9ftEggOlJoFvOtMT1W8vFf/yOrHuV7yEiSjWVJD5on7MoQ5hmgbsMUmJ5hNDMJHM3ArJEEtMtMksa0L4+hT+T5oF20G2c1vK1y4XcWTAETgGp8ABF6AGbkAdNAABU/AAnsCzdW89Wi/W67x1yVrMHIAfsN4+AarTlxM=</latexit><latexit sha1_base64="pucICcVHra3hQe7dBymXdrcVP+s=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbhwyba0tbgq6cFnBPqAzlEyatqGZzJBkCmXoxl9x40IRt36GO//GTFtBRQ9cOJxzL/fe40ecKY3Qh7W0vLK6tp7ZyG5ube/s5vb2myqMJaENEvJQtn2sKGeCNjTTnLYjSXHgc9ryR1ep3xpTqVgo7vQkol6AB4L1GcHaSN3coTvGkkaK8VCcuQHWQxkk1/VpN5dHdrVSKqMSRHahWqyUUUpKTrFwDh0bzZAHC9S7uXe3F5I4oEITjpXqOCjSXoKlZoTTadaNFY0wGeEB7RgqcECVl8wemMITo/RgP5SmhIYz9ftEggOlJoFvOtMT1W8vFf/yOrHuV7yEiSjWVJD5on7MoQ5hmgbsMUmJ5hNDMJHM3ArJEEtMtMksa0L4+hT+T5oF20G2c1vK1y4XcWTAETgGp8ABF6AGbkAdNAABU/AAnsCzdW89Wi/W67x1yVrMHIAfsN4+AarTlxM=</latexit><latexit sha1_base64="pucICcVHra3hQe7dBymXdrcVP+s=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbhwyba0tbgq6cFnBPqAzlEyatqGZzJBkCmXoxl9x40IRt36GO//GTFtBRQ9cOJxzL/fe40ecKY3Qh7W0vLK6tp7ZyG5ube/s5vb2myqMJaENEvJQtn2sKGeCNjTTnLYjSXHgc9ryR1ep3xpTqVgo7vQkol6AB4L1GcHaSN3coTvGkkaK8VCcuQHWQxkk1/VpN5dHdrVSKqMSRHahWqyUUUpKTrFwDh0bzZAHC9S7uXe3F5I4oEITjpXqOCjSXoKlZoTTadaNFY0wGeEB7RgqcECVl8wemMITo/RgP5SmhIYz9ftEggOlJoFvOtMT1W8vFf/yOrHuV7yEiSjWVJD5on7MoQ5hmgbsMUmJ5hNDMJHM3ArJEEtMtMksa0L4+hT+T5oF20G2c1vK1y4XcWTAETgGp8ABF6AGbkAdNAABU/AAnsCzdW89Wi/W67x1yVrMHIAfsN4+AarTlxM=</latexit><latexit sha1_base64="pucICcVHra3hQe7dBymXdrcVP+s=">AAACAHicdVDLSgMxFM34rPVVdeHCTbAIbhwyba0tbgq6cFnBPqAzlEyatqGZzJBkCmXoxl9x40IRt36GO//GTFtBRQ9cOJxzL/fe40ecKY3Qh7W0vLK6tp7ZyG5ube/s5vb2myqMJaENEvJQtn2sKGeCNjTTnLYjSXHgc9ryR1ep3xpTqVgo7vQkol6AB4L1GcHaSN3coTvGkkaK8VCcuQHWQxkk1/VpN5dHdrVSKqMSRHahWqyUUUpKTrFwDh0bzZAHC9S7uXe3F5I4oEITjpXqOCjSXoKlZoTTadaNFY0wGeEB7RgqcECVl8wemMITo/RgP5SmhIYz9ftEggOlJoFvOtMT1W8vFf/yOrHuV7yEiSjWVJD5on7MoQ5hmgbsMUmJ5hNDMJHM3ArJEEtMtMksa0L4+hT+T5oF20G2c1vK1y4XcWTAETgGp8ABF6AGbkAdNAABU/AAnsCzdW89Wi/W67x1yVrMHIAfsN4+AarTlxM=</latexit>

Repeat for                      rounds:

Output the best of seen-so-far

T ⇠ Geom(·)
<latexit sha1_base64="aue4RnxJ0rWg54MYaMOTReWdghE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigoKbggtdVugLmlAmk0k7dCYTZiZCCQU3/oobF4q49Sfc+TdO2iy09cCFwzn3cu89QcKo0o7zbZVWVtfWN8qbla3tnd09e/+go0QqMWljwYTsBUgRRmPS1lQz0kskQTxgpBuMb3K/+0CkoiJu6UlCfI6GMY0oRtpIA/uo5SnKoceRHkme3RLBpzUPh0KfDeyqU3dmgMvELUgVFGgO7C8vFDjlJNaYIaX6rpNoP0NSU8zItOKliiQIj9GQ9A2NESfKz2Y/TOGpUUIYCWkq1nCm/p7IEFdqwgPTmd+qFr1c/M/rpzq68jMaJ6kmMZ4vilIGtYB5IDCkkmDNJoYgLKm5FeIRkghrE1vFhOAuvrxMOud116m79xfVxnURRxkcgxNQAy64BA1wB5qgDTB4BM/gFbxZT9aL9W59zFtLVjFzCP7A+vwBp8SXfQ==</latexit><latexit sha1_base64="aue4RnxJ0rWg54MYaMOTReWdghE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigoKbggtdVugLmlAmk0k7dCYTZiZCCQU3/oobF4q49Sfc+TdO2iy09cCFwzn3cu89QcKo0o7zbZVWVtfWN8qbla3tnd09e/+go0QqMWljwYTsBUgRRmPS1lQz0kskQTxgpBuMb3K/+0CkoiJu6UlCfI6GMY0oRtpIA/uo5SnKoceRHkme3RLBpzUPh0KfDeyqU3dmgMvELUgVFGgO7C8vFDjlJNaYIaX6rpNoP0NSU8zItOKliiQIj9GQ9A2NESfKz2Y/TOGpUUIYCWkq1nCm/p7IEFdqwgPTmd+qFr1c/M/rpzq68jMaJ6kmMZ4vilIGtYB5IDCkkmDNJoYgLKm5FeIRkghrE1vFhOAuvrxMOud116m79xfVxnURRxkcgxNQAy64BA1wB5qgDTB4BM/gFbxZT9aL9W59zFtLVjFzCP7A+vwBp8SXfQ==</latexit><latexit sha1_base64="aue4RnxJ0rWg54MYaMOTReWdghE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigoKbggtdVugLmlAmk0k7dCYTZiZCCQU3/oobF4q49Sfc+TdO2iy09cCFwzn3cu89QcKo0o7zbZVWVtfWN8qbla3tnd09e/+go0QqMWljwYTsBUgRRmPS1lQz0kskQTxgpBuMb3K/+0CkoiJu6UlCfI6GMY0oRtpIA/uo5SnKoceRHkme3RLBpzUPh0KfDeyqU3dmgMvELUgVFGgO7C8vFDjlJNaYIaX6rpNoP0NSU8zItOKliiQIj9GQ9A2NESfKz2Y/TOGpUUIYCWkq1nCm/p7IEFdqwgPTmd+qFr1c/M/rpzq68jMaJ6kmMZ4vilIGtYB5IDCkkmDNJoYgLKm5FeIRkghrE1vFhOAuvrxMOud116m79xfVxnURRxkcgxNQAy64BA1wB5qgDTB4BM/gFbxZT9aL9W59zFtLVjFzCP7A+vwBp8SXfQ==</latexit><latexit sha1_base64="aue4RnxJ0rWg54MYaMOTReWdghE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigoKbggtdVugLmlAmk0k7dCYTZiZCCQU3/oobF4q49Sfc+TdO2iy09cCFwzn3cu89QcKo0o7zbZVWVtfWN8qbla3tnd09e/+go0QqMWljwYTsBUgRRmPS1lQz0kskQTxgpBuMb3K/+0CkoiJu6UlCfI6GMY0oRtpIA/uo5SnKoceRHkme3RLBpzUPh0KfDeyqU3dmgMvELUgVFGgO7C8vFDjlJNaYIaX6rpNoP0NSU8zItOKliiQIj9GQ9A2NESfKz2Y/TOGpUUIYCWkq1nCm/p7IEFdqwgPTmd+qFr1c/M/rpzq68jMaJ6kmMZ4vilIGtYB5IDCkkmDNJoYgLKm5FeIRkghrE1vFhOAuvrxMOud116m79xfVxnURRxkcgxNQAy64BA1wB5qgDTB4BM/gFbxZT9aL9W59zFtLVjFzCP7A+vwBp8SXfQ==</latexit>

Algorithm 1:

•Generalizes 1-Lipschitz queries 
•For a suitable choice of Geom(.), can match the utility of the Exp. Mech. 
•Can be improved to                              with a more sophisticated algorithm

Choose the best

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

Remarks:

(2! + ! 0, " ) � DP
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•For every fixed T, Algorithm 1 is  
•Our result: if                      , then Algorithm 1 is

(T")�DP
<latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="zQGE+InaPWueTtM33IkVWZd9Y6Y=">AAAB+HicbZBLSwMxFIXv1FetVatL3QwWoS4sM250KejCZYW+oDOUTJppQ/MYkkyhDAU3/hU3LhTxl7jz35hpu9DWA4GPcxJy74kSRrXxvG+nsLG5tb1T3C3tlfcPDitH5baWqcKkhSWTqhshTRgVpGWoYaSbKIJ4xEgnGt/leWdClKZSNM00ISFHQ0FjipGxVr9yUmsGE6RIoimT4uIy4MiMFM/uG7N+perVvbncdfCXUIWlGv3KVzCQOOVEGMyQ1j3fS0yYIWUoZmRWClJNEoTHaEh6FgXiRIfZfIeZe26dgRtLZY8w7tz9/SJDXOspj+zNfES9muXmf1kvNfFNmFGRpIYIvPgoTplrpJsX4g6oItiwqQWEFbWzuniEFMLG1layJfirK69D+6rue3X/0YMinMIZ1MCHa7iFB2hACzA8wQu8wbvz7Lw6H4u6Cs6yt2P4I+fzBzYvliM=</latexit><latexit sha1_base64="vms7GLKqCU6QixCxN6pYzbfthO0=">AAAB+HicdZBPSwJBGMbftX9mVlvHugxJYIdk10PpLahDRwM1QUVmx1EHZ2aXmVlBFqFLX6VLhyL6JN36Ns2qQX8fGHh4nhnmfX9BxJk2nvfuZFZW19Y3spu5rfz2zq67l2/qMFaENkjIQ9UKsKacSdowzHDaihTFIuD0Nhhfpv3thCrNQlk304h2BR5KNmAEGxv13INivTPBikaa8VCenHYENiMlkqvarOcWvFK1Uj3zyui38UveXAVYqtZz3zr9kMSCSkM41rrte5HpJlgZRjid5TqxphEmYzykbWslFlR3k/kOM3Rskz4ahMoeadA8/foiwULrqQjszXRE/bNLw7+6dmwGlW7CZBQbKsnio0HMkQlRCgT1maLE8Kk1mChmZ0VkhBUmxmLLWQifm6L/TbNc8r2Sf+NBFg7hCIrgwzlcwDXUoAEE7uABnuDZuXcenZcFroyz5LYP3+S8fgDFyZaJ</latexit><latexit sha1_base64="uYQZuu8CieNPmN1MhwW6gu3tEzo=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahLgxJF9ripqALlxX6giaUyXTSDp1MwsykUELBjb/ixoUibv0Jd/6Nk7aCzwMXDufcy733+DGjUtn2u5FbWl5ZXcuvFzY2t7Z3zN29lowSgUkTRywSHR9JwignTUUVI51YEBT6jLT90WXmt8dESBrxhprExAvRgNOAYqS01DMPSg13jASJJWURPzl1Q6SGIkyv6tOeWbStaqV6Zpfhb+JY9gxFsEC9Z765/QgnIeEKMyRl17Fj5aVIKIoZmRbcRJIY4REakK6mHIVEeunshyk81kofBpHQxRWcqV8nUhRKOQl93ZmdKH96mfiX101UUPFSyuNEEY7ni4KEQRXBLBDYp4JgxSaaICyovhXiIRIIKx1bQYfw+Sn8n7TKlmNbzo1drF0s4siDQ3AESsAB56AGrkEdNAEGt+AePIIn4854MJ6Nl3lrzljM7INvMF4/AEsSl+w=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="zQGE+InaPWueTtM33IkVWZd9Y6Y=">AAAB+HicbZBLSwMxFIXv1FetVatL3QwWoS4sM250KejCZYW+oDOUTJppQ/MYkkyhDAU3/hU3LhTxl7jz35hpu9DWA4GPcxJy74kSRrXxvG+nsLG5tb1T3C3tlfcPDitH5baWqcKkhSWTqhshTRgVpGWoYaSbKIJ4xEgnGt/leWdClKZSNM00ISFHQ0FjipGxVr9yUmsGE6RIoimT4uIy4MiMFM/uG7N+perVvbncdfCXUIWlGv3KVzCQOOVEGMyQ1j3fS0yYIWUoZmRWClJNEoTHaEh6FgXiRIfZfIeZe26dgRtLZY8w7tz9/SJDXOspj+zNfES9muXmf1kvNfFNmFGRpIYIvPgoTplrpJsX4g6oItiwqQWEFbWzuniEFMLG1layJfirK69D+6rue3X/0YMinMIZ1MCHa7iFB2hACzA8wQu8wbvz7Lw6H4u6Cs6yt2P4I+fzBzYvliM=</latexit><latexit sha1_base64="vms7GLKqCU6QixCxN6pYzbfthO0=">AAAB+HicdZBPSwJBGMbftX9mVlvHugxJYIdk10PpLahDRwM1QUVmx1EHZ2aXmVlBFqFLX6VLhyL6JN36Ns2qQX8fGHh4nhnmfX9BxJk2nvfuZFZW19Y3spu5rfz2zq67l2/qMFaENkjIQ9UKsKacSdowzHDaihTFIuD0Nhhfpv3thCrNQlk304h2BR5KNmAEGxv13INivTPBikaa8VCenHYENiMlkqvarOcWvFK1Uj3zyui38UveXAVYqtZz3zr9kMSCSkM41rrte5HpJlgZRjid5TqxphEmYzykbWslFlR3k/kOM3Rskz4ahMoeadA8/foiwULrqQjszXRE/bNLw7+6dmwGlW7CZBQbKsnio0HMkQlRCgT1maLE8Kk1mChmZ0VkhBUmxmLLWQifm6L/TbNc8r2Sf+NBFg7hCIrgwzlcwDXUoAEE7uABnuDZuXcenZcFroyz5LYP3+S8fgDFyZaJ</latexit><latexit sha1_base64="uYQZuu8CieNPmN1MhwW6gu3tEzo=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahLgxJF9ripqALlxX6giaUyXTSDp1MwsykUELBjb/ixoUibv0Jd/6Nk7aCzwMXDufcy733+DGjUtn2u5FbWl5ZXcuvFzY2t7Z3zN29lowSgUkTRywSHR9JwignTUUVI51YEBT6jLT90WXmt8dESBrxhprExAvRgNOAYqS01DMPSg13jASJJWURPzl1Q6SGIkyv6tOeWbStaqV6Zpfhb+JY9gxFsEC9Z765/QgnIeEKMyRl17Fj5aVIKIoZmRbcRJIY4REakK6mHIVEeunshyk81kofBpHQxRWcqV8nUhRKOQl93ZmdKH96mfiX101UUPFSyuNEEY7ni4KEQRXBLBDYp4JgxSaaICyovhXiIRIIKx1bQYfw+Sn8n7TKlmNbzo1drF0s4siDQ3AESsAB56AGrkEdNAEGt+AePIIn4854MJ6Nl3lrzljM7INvMF4/AEsSl+w=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="LeTTBYIkQXuauT7qE2SuhMvV1VY=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUhSEpoi1uCrpwWaEvaEKZTCft0MkkzEwKJRTc+CtuXCji1p9w5984aSv4PHDhcM693HuPHzMqlW2/GwuLS8srq7m1/PrG5ta2ubPblFEiMGngiEWi7SNJGOWkoahipB0LgkKfkZY/vMz81ogISSNeV+OYeCHqcxpQjJSWuuZ+se6OkCCxpCzixyduiNRAhOlVbdI1C7ZVKVfO7BL8TRzLnqIA5qh1zTe3F+EkJFxhhqTsOHasvBQJRTEjk7ybSBIjPER90tGUo5BIL53+MIFHWunBIBK6uIJT9etEikIpx6GvO7MT5U8vE//yOokKyl5KeZwowvFsUZAwqCKYBQJ7VBCs2FgThAXVt0I8QAJhpWPL6xA+P4X/k2bJcmzLuTktVC/mceTAATgEReCAc1AF16AGGgCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/AExSl/A=</latexit><latexit sha1_base64="VeWT3tjfoPOAXoENwgaZzj+ZFu0=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahLgxJF9ripqALlxX6giaUyXTSDp1MwsykUELBjb/ixoUibv0Jd/6Nk7aCzwMXDufcy733+DGjUtn2u5FbWl5ZXcuvFzY2t7Z3zN29lowSgUkTRywSHR9JwignTUUVI51YEBT6jLT90WXmt8dESBrxhprExAvRgNOAYqS01DMPSg13jASJJWURPzl1Q6SGIkyv6tOeWbStaqV6Zpfhb+JY9gxFsEC9Z765/QgnIeEKMyRl17Fj5aVIKIoZmRbcRJIY4REakK6mHIVEeunshyk81kofBpHQxRWcqV8nUhRKOQl93ZmdKH96mfiX101UUPFSyuNEEY7ni4KEQRXBLBDYp4JgxSaaICyovhXiIRIIKx1bQYfw+Sn8n7TKlmNbzo1TrF0s4siDQ3AESsAB56AGrkEdNAEGt+AePIIn4854MJ6Nl3lrzljM7INvMF4/AEtil+0=</latexit><latexit sha1_base64="VeWT3tjfoPOAXoENwgaZzj+ZFu0=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahLgxJF9ripqALlxX6giaUyXTSDp1MwsykUELBjb/ixoUibv0Jd/6Nk7aCzwMXDufcy733+DGjUtn2u5FbWl5ZXcuvFzY2t7Z3zN29lowSgUkTRywSHR9JwignTUUVI51YEBT6jLT90WXmt8dESBrxhprExAvRgNOAYqS01DMPSg13jASJJWURPzl1Q6SGIkyv6tOeWbStaqV6Zpfhb+JY9gxFsEC9Z765/QgnIeEKMyRl17Fj5aVIKIoZmRbcRJIY4REakK6mHIVEeunshyk81kofBpHQxRWcqV8nUhRKOQl93ZmdKH96mfiX101UUPFSyuNEEY7ni4KEQRXBLBDYp4JgxSaaICyovhXiIRIIKx1bQYfw+Sn8n7TKlmNbzo1TrF0s4siDQ3AESsAB56AGrkEdNAEGt+AePIIn4854MJ6Nl3lrzljM7INvMF4/AEtil+0=</latexit><latexit sha1_base64="VeWT3tjfoPOAXoENwgaZzj+ZFu0=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahLgxJF9ripqALlxX6giaUyXTSDp1MwsykUELBjb/ixoUibv0Jd/6Nk7aCzwMXDufcy733+DGjUtn2u5FbWl5ZXcuvFzY2t7Z3zN29lowSgUkTRywSHR9JwignTUUVI51YEBT6jLT90WXmt8dESBrxhprExAvRgNOAYqS01DMPSg13jASJJWURPzl1Q6SGIkyv6tOeWbStaqV6Zpfhb+JY9gxFsEC9Z765/QgnIeEKMyRl17Fj5aVIKIoZmRbcRJIY4REakK6mHIVEeunshyk81kofBpHQxRWcqV8nUhRKOQl93ZmdKH96mfiX101UUPFSyuNEEY7ni4KEQRXBLBDYp4JgxSaaICyovhXiIRIIKx1bQYfw+Sn8n7TKlmNbzo1TrF0s4siDQ3AESsAB56AGrkEdNAEGt+AePIIn4854MJ6Nl3lrzljM7INvMF4/AEtil+0=</latexit>

(3")�DP
<latexit sha1_base64="U3F+BlvyuuZwVvRcjM8+DH7Cpcg=">AAACA3icdVA9SwNBEJ2LXzF+Re1MsxiEWBjuImiCTUALywgmEZIQ9jZ7yZK9vWN3LxCOgI2NP8TGQhFb/4Sd/8a9RMHPBwOP92aYmeeGnClt229Wam5+YXEpvZxZWV1b38hubjVUEElC6yTggbxysaKcCVrXTHN6FUqKfZfTpjs8TfzmiErFAnGpxyHt+LgvmMcI1kbqZncKh+0RljRUjAdi/6DtYz2QfnxWm3SzebtYKVeO7BL6TZyiPUW+mrstVwGg1s2+tnsBiXwqNOFYqZZjh7oTY6kZ4XSSaUeKhpgMcZ+2DBXYp6oTT3+YoD2j9JAXSFNCo6n6dSLGvlJj3zWdyYnqp5eIf3mtSHvlTsxEGGkqyGyRF3GkA5QEgnpMUqL52BBMJDO3IjLAEhNtYsuYED4/Rf+TRqno2EXnwslXT2CGNORgFwrgwDFU4RxqUAcC13AHD/Bo3Vj31pP1PGtNWR8z2/AN1ss77eqZKQ==</latexit><latexit sha1_base64="Xolinqs7dWpGny2Y9yBM0MrEqPw=">AAACA3icdVDLSsNAFJ3UV62vqDu7GSxCXViSCtripqALlxXsA5pQJtNJO3QyCTOTQgkFN278EDcuFHHrR+jOv3HSKvg8cOFwzr3ce48XMSqVZb0Zmbn5hcWl7HJuZXVtfcPc3GrKMBaYNHDIQtH2kCSMctJQVDHSjgRBgcdIyxuepn5rRISkIb9U44i4Aepz6lOMlJa65k7x0BkhQSJJWcj3D5wAqYEIkrP6pGsWrFK1Uj2yyvA3sUvWFIVa/qZSHqmXetd8dXohjgPCFWZIyo5tRcpNkFAUMzLJObEkEcJD1CcdTTkKiHST6Q8TuKeVHvRDoYsrOFW/TiQokHIceLozPVH+9FLxL68TK7/iJpRHsSIczxb5MYMqhGkgsEcFwYqNNUFYUH0rxAMkEFY6tpwO4fNT+D9plku2VbIv7ELtBMyQBXmwC4rABsegBs5BHTQABlfgFtyDB+PauDMejadZa8b4mNkG32A8vwMqvprW</latexit><latexit sha1_base64="Xolinqs7dWpGny2Y9yBM0MrEqPw=">AAACA3icdVDLSsNAFJ3UV62vqDu7GSxCXViSCtripqALlxXsA5pQJtNJO3QyCTOTQgkFN278EDcuFHHrR+jOv3HSKvg8cOFwzr3ce48XMSqVZb0Zmbn5hcWl7HJuZXVtfcPc3GrKMBaYNHDIQtH2kCSMctJQVDHSjgRBgcdIyxuepn5rRISkIb9U44i4Aepz6lOMlJa65k7x0BkhQSJJWcj3D5wAqYEIkrP6pGsWrFK1Uj2yyvA3sUvWFIVa/qZSHqmXetd8dXohjgPCFWZIyo5tRcpNkFAUMzLJObEkEcJD1CcdTTkKiHST6Q8TuKeVHvRDoYsrOFW/TiQokHIceLozPVH+9FLxL68TK7/iJpRHsSIczxb5MYMqhGkgsEcFwYqNNUFYUH0rxAMkEFY6tpwO4fNT+D9plku2VbIv7ELtBMyQBXmwC4rABsegBs5BHTQABlfgFtyDB+PauDMejadZa8b4mNkG32A8vwMqvprW</latexit><latexit sha1_base64="I8QMYTJijQgarI1ddoJyUmpawxA=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahLgxJBW1xU9CFywr2AU0ok+mkHTqZhJlJoYSCG3/FjQtF3PoT7vwbJ20FnwcuHM65l3vv8WNGpbLtdyO3sLi0vJJfLaytb2xumds7TRklApMGjlgk2j6ShFFOGooqRtqxICj0GWn5w4vMb42IkDTiN2ocEy9EfU4DipHSUtfcK524IyRILCmL+NGxGyI1EGF6WZ90zaJtVSvVU7sMfxPHsqcogjnqXfPN7UU4CQlXmCEpO44dKy9FQlHMyKTgJpLECA9Rn3Q05Sgk0kunP0zgoVZ6MIiELq7gVP06kaJQynHo687sRPnTy8S/vE6igoqXUh4ninA8WxQkDKoIZoHAHhUEKzbWBGFB9a0QD5BAWOnYCjqEz0/h/6RZthzbcq6dYu18Hkce7IMDUAIOOAM1cAXqoAEwuAX34BE8GXfGg/FsvMxac8Z8Zhd8g/H6ARZGl8w=</latexit>

T ⇠ Geom(·)
<latexit sha1_base64="7VmBYn+VwlmBZKnLD3B1wzorHSU=">AAACA3icdVC7SgNBFL3rM8ZX1M40g0GITdhNoQk2AQstI+QF2RBmJ5NkyMzOMjMrhCVgY+OH2FgoYutP2Pk3ThIFnwcuHM65l3vvCSLOtHHdN2dhcWl5ZTW1ll7f2NzazuzsNrSMFaF1IrlUrQBryllI64YZTluRolgEnDaD0dnUb15RpZkMa2Yc0Y7Ag5D1GcHGSt3Mfs3XTCBfYDNUIjmnUkzyPulJc9TN5NxCuVQ+dovoN/EK7gy5Sva2VAGAajfz6vckiQUNDeFY67bnRqaTYGUY4XSS9mNNI0xGeEDbloZYUN1JZj9M0KFVeqgvla3QoJn6dSLBQuuxCGzn9Fb905uKf3nt2PRLnYSFUWxoSOaL+jFHRqJpIKjHFCWGjy3BRDF7KyJDrDAxNra0DeHzU/Q/aRQLnlvwLr1c5RTmSEEWDiAPHpxABS6gCnUgcA138ACPzo1z7zw5z/PWBedjZg++wXl5BxKSmT0=</latexit><latexit sha1_base64="dSm8IO2k14bFBFr9aiVSTa4SWlI=">AAACA3icdVA9SwNBEN3z2/h1ameaxSDEJtyl0IhNwELLCEaF3BH2Npu4uHt77M4FwhGwsfGH2FgoYuuP0M5/416i4OeDgcd7M8zMixLBDXjemzMxOTU9Mzs3X1hYXFpecVfXTo1KNWVNqoTS5xExTPCYNYGDYOeJZkRGgp1Flwe5f9Zn2nAVn8AgYaEkvZh3OSVgpba7cRIYLnEgCVxomR0yJYflgHYUbLfdklfZq+3teFX8m/gVb4RSvXhTq/bhpdF2X4OOoqlkMVBBjGn5XgJhRjRwKtiwEKSGJYRekh5rWRoTyUyYjX4Y4i2rdHBXaVsx4JH6dSIj0piBjGxnfqv56eXiX14rhW4tzHicpMBiOl7UTQUGhfNAcIdrRkEMLCFUc3srphdEEwo2toIN4fNT/D85rVZ8r+If+6X6PhpjDhXRJiojH+2iOjpCDdREFF2hW3SPHpxr5855dJ7GrRPOx8w6+gbn+R1PV5rq</latexit><latexit sha1_base64="dSm8IO2k14bFBFr9aiVSTa4SWlI=">AAACA3icdVA9SwNBEN3z2/h1ameaxSDEJtyl0IhNwELLCEaF3BH2Npu4uHt77M4FwhGwsfGH2FgoYuuP0M5/416i4OeDgcd7M8zMixLBDXjemzMxOTU9Mzs3X1hYXFpecVfXTo1KNWVNqoTS5xExTPCYNYGDYOeJZkRGgp1Flwe5f9Zn2nAVn8AgYaEkvZh3OSVgpba7cRIYLnEgCVxomR0yJYflgHYUbLfdklfZq+3teFX8m/gVb4RSvXhTq/bhpdF2X4OOoqlkMVBBjGn5XgJhRjRwKtiwEKSGJYRekh5rWRoTyUyYjX4Y4i2rdHBXaVsx4JH6dSIj0piBjGxnfqv56eXiX14rhW4tzHicpMBiOl7UTQUGhfNAcIdrRkEMLCFUc3srphdEEwo2toIN4fNT/D85rVZ8r+If+6X6PhpjDhXRJiojH+2iOjpCDdREFF2hW3SPHpxr5855dJ7GrRPOx8w6+gbn+R1PV5rq</latexit><latexit sha1_base64="h8hwzhyK6T/teCTt8P4m6zrrrIA=">AAACA3icdVC7SgNBFJ2Nrxhfq3baDAYhNmE3hSbYBCy0jJAXZEOYnUySIfNYZmaFsARs/BUbC0Vs/Qk7/8bZJILPAxcO59zLvfeEEaPaeN67k1laXlldy67nNja3tnfc3b2mlrHCpIElk6odIk0YFaRhqGGkHSmCeMhIKxxfpH7rhihNpaibSUS6HA0FHVCMjJV67kE90JTDgCMzUjy5JJJPCwHuS3PSc/NesVKunHol+Jv4RW+GPFig1nPfgr7EMSfCYIa07vheZLoJUoZiRqa5INYkQniMhqRjqUCc6G4y+2EKj63ShwOpbAkDZ+rXiQRxrSc8tJ3prfqnl4p/eZ3YDMrdhIooNkTg+aJBzKCRMA0E9qki2LCJJQgram+FeIQUwsbGlrMhfH4K/yfNUtH3iv61n6+eL+LIgkNwBArAB2egCq5ADTQABrfgHjyCJ+fOeXCenZd5a8ZZzOyDb3BePwA635fg</latexit>



Prior work

•Assume Lipschitzness: Exponential mechanism [McSherry, Talwar’ 07] 
•Assume “local” Lipschitzness [Raskhodnikova, Smith’ 16]  
•Assume a known “good” target [Gupta, Ligett, McSherry, Roth, Talwar’ 10] 

Choose the best

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

We are able to improve along

• Privacy:

• Utility: allow unknown target

• Computational (sample) efficiency: nearly linear time (in expectation)

(3")�DP
<latexit sha1_base64="H5R0jlHa8LTm/3YWN9nK2qJd6nc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQF5ZEBQU3BV24rGAf0IQymU7aoZOZMDMplNCFG3/FjQtF3PoR7vwbJ20W2nrgwuGce7n3niBmVGnH+bYKK6tr6xvFzdLW9s7unr1/0FIikZg0sWBCdgKkCKOcNDXVjHRiSVAUMNIORjeZ3x4TqajgD3oSEz9CA05DipE2Us8uV8+9MZIkVpQJfnLqRUgPZZTeNqawZ1ecmjMDXCZuTiogR6Nnf3l9gZOIcI0ZUqrrOrH2UyQ1xYxMS16iSIzwCA1I11COIqL8dPbEFB4bpQ9DIU1xDWfq74kURUpNosB0ZjeqRS8T//O6iQ6v/JTyONGE4/miMGFQC5glAvtUEqzZxBCEJTW3QjxEEmFtciuZENzFl5dJ66zmOjX3/qJSv87jKIIyOAJV4IJLUAd3oAGaAINH8AxewZv1ZL1Y79bHvLVg5TOH4A+szx/ioZeT</latexit><latexit sha1_base64="H5R0jlHa8LTm/3YWN9nK2qJd6nc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQF5ZEBQU3BV24rGAf0IQymU7aoZOZMDMplNCFG3/FjQtF3PoR7vwbJ20W2nrgwuGce7n3niBmVGnH+bYKK6tr6xvFzdLW9s7unr1/0FIikZg0sWBCdgKkCKOcNDXVjHRiSVAUMNIORjeZ3x4TqajgD3oSEz9CA05DipE2Us8uV8+9MZIkVpQJfnLqRUgPZZTeNqawZ1ecmjMDXCZuTiogR6Nnf3l9gZOIcI0ZUqrrOrH2UyQ1xYxMS16iSIzwCA1I11COIqL8dPbEFB4bpQ9DIU1xDWfq74kURUpNosB0ZjeqRS8T//O6iQ6v/JTyONGE4/miMGFQC5glAvtUEqzZxBCEJTW3QjxEEmFtciuZENzFl5dJ66zmOjX3/qJSv87jKIIyOAJV4IJLUAd3oAGaAINH8AxewZv1ZL1Y79bHvLVg5TOH4A+szx/ioZeT</latexit><latexit sha1_base64="H5R0jlHa8LTm/3YWN9nK2qJd6nc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQF5ZEBQU3BV24rGAf0IQymU7aoZOZMDMplNCFG3/FjQtF3PoR7vwbJ20W2nrgwuGce7n3niBmVGnH+bYKK6tr6xvFzdLW9s7unr1/0FIikZg0sWBCdgKkCKOcNDXVjHRiSVAUMNIORjeZ3x4TqajgD3oSEz9CA05DipE2Us8uV8+9MZIkVpQJfnLqRUgPZZTeNqawZ1ecmjMDXCZuTiogR6Nnf3l9gZOIcI0ZUqrrOrH2UyQ1xYxMS16iSIzwCA1I11COIqL8dPbEFB4bpQ9DIU1xDWfq74kURUpNosB0ZjeqRS8T//O6iQ6v/JTyONGE4/miMGFQC5glAvtUEqzZxBCEJTW3QjxEEmFtciuZENzFl5dJ66zmOjX3/qJSv87jKIIyOAJV4IJLUAd3oAGaAINH8AxewZv1ZL1Y79bHvLVg5TOH4A+szx/ioZeT</latexit><latexit sha1_base64="H5R0jlHa8LTm/3YWN9nK2qJd6nc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQF5ZEBQU3BV24rGAf0IQymU7aoZOZMDMplNCFG3/FjQtF3PoR7vwbJ20W2nrgwuGce7n3niBmVGnH+bYKK6tr6xvFzdLW9s7unr1/0FIikZg0sWBCdgKkCKOcNDXVjHRiSVAUMNIORjeZ3x4TqajgD3oSEz9CA05DipE2Us8uV8+9MZIkVpQJfnLqRUgPZZTeNqawZ1ecmjMDXCZuTiogR6Nnf3l9gZOIcI0ZUqrrOrH2UyQ1xYxMS16iSIzwCA1I11COIqL8dPbEFB4bpQ9DIU1xDWfq74kURUpNosB0ZjeqRS8T//O6iQ6v/JTyONGE4/miMGFQC5glAvtUEqzZxBCEJTW3QjxEEmFtciuZENzFl5dJ66zmOjX3/qJSv87jKIIyOAJV4IJLUAd3oAGaAINH8AxewZv1ZL1Y79bHvLVg5TOH4A+szx/ioZeT</latexit>



Adaptive and Online



Online Private Selection

Dataset D

…
…

Adversary

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

…
…

Actually, life is about online (adaptive) choices….

Indeed, there is an adaptive version of the Exp. Mech.: 

• sparse vector algorithm

• due to Dwork, Naor, Reingold, Rothblum, and Vadhan’ 09



Adaptive Data Analysis
Dataset D

… Adversary

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

…

Motivations: 

• Adaptive tuning in machine learning 
• Adaptive data analysis: garden of forking paths.  

[Dwork, Feldman, Hardt, Pitassi, Reingold, and Roth’ 15] 

• …

Sparse vector algorithm only works for Lipschitz queries.

Can we go beyond Lipschitz assumption, e.g. private candidates?



Online Private Selection

Dataset D

…
…

Adversary

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

…
…

• Allow online queries:

• But only threshold queries

Median score := Median(score)

Median (Mi(D)) := sup

⇢
⌧ : Pr

(ex,eq)⇠Mi(D)
[eq � ⌧ ] � 1

2

�
.

<latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit><latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit><latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit><latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit>

Given a threshold  
Goal: output the first   such that Median (Mi(D)) � ⌧.

<latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit><latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit><latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit><latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit>

⌧
<latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit><latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit><latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit><latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit>

Mi(D) are "�DP randomized algorithms
<latexit sha1_base64="atFL1JCTvzr9kIrGjAHDGCGtDDg="></latexit><latexit sha1_base64="atFL1JCTvzr9kIrGjAHDGCGtDDg="></latexit><latexit sha1_base64="atFL1JCTvzr9kIrGjAHDGCGtDDg="></latexit><latexit sha1_base64="atFL1JCTvzr9kIrGjAHDGCGtDDg="></latexit>

i



Online Private Selection
Dataset D

… Adversary

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

…

Median score

Median (Mi(D)) := sup

⇢
⌧ : Pr

(ex,eq)⇠Mi(D)
[eq � ⌧ ] � 1

2

�
.

<latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit><latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit><latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit><latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit>

Given a threshold  
Goal: output the first   such that Median (Mi(D)) � ⌧.

<latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit><latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit><latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit><latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit>

⌧
<latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit><latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit><latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit><latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit>

Our result: there is an                    algorithm such that w.h.p. 
• If a query is above the threshold, then Alg. reports “AboveThreshold” 
• If Alg. reports i-th query is “AboveThreshold”, then the i-th query is not 

“too much below the threshold” (w.r.t percentile)

i

(", �)�DP
<latexit sha1_base64="kj52Qkjhz/C1kMyNdBknw8j32ks=">AAACCXicdVDJSgNBEO2JW4zbqEcvjUGIoGEmiCZ4CejBYwSzQCaEnk4ladLTM3T3BMKQqxd/xYsHRbz6B978GzuL4Pqg4PFeFVX1/IgzpR3n3UotLC4tr6RXM2vrG5tb9vZOTYWxpFClIQ9lwycKOBNQ1UxzaEQSSOBzqPuDi4lfH4JULBQ3ehRBKyA9wbqMEm2kto1z3pBIiBTjoTjyOsA1OTz2AqL7MkguK+O2nXXypWLp1Cng38TNO1Nk0RyVtv3mdUIaByA05USpputEupUQqRnlMM54sYKI0AHpQdNQQQJQrWT6yRgfGKWDu6E0JTSeql8nEhIoNQp80zk5Uf30JuJfXjPW3WIrYSKKNQg6W9SNOdYhnsSCO0wC1XxkCKGSmVsx7RNJqDbhZUwIn5/i/0mtkHedvHt9ki2fz+NIoz20j3LIRWeojK5QBVURRbfoHj2iJ+vOerCerZdZa8qaz+yib7BePwDTlJpq</latexit><latexit sha1_base64="kj52Qkjhz/C1kMyNdBknw8j32ks=">AAACCXicdVDJSgNBEO2JW4zbqEcvjUGIoGEmiCZ4CejBYwSzQCaEnk4ladLTM3T3BMKQqxd/xYsHRbz6B978GzuL4Pqg4PFeFVX1/IgzpR3n3UotLC4tr6RXM2vrG5tb9vZOTYWxpFClIQ9lwycKOBNQ1UxzaEQSSOBzqPuDi4lfH4JULBQ3ehRBKyA9wbqMEm2kto1z3pBIiBTjoTjyOsA1OTz2AqL7MkguK+O2nXXypWLp1Cng38TNO1Nk0RyVtv3mdUIaByA05USpputEupUQqRnlMM54sYKI0AHpQdNQQQJQrWT6yRgfGKWDu6E0JTSeql8nEhIoNQp80zk5Uf30JuJfXjPW3WIrYSKKNQg6W9SNOdYhnsSCO0wC1XxkCKGSmVsx7RNJqDbhZUwIn5/i/0mtkHedvHt9ki2fz+NIoz20j3LIRWeojK5QBVURRbfoHj2iJ+vOerCerZdZa8qaz+yib7BePwDTlJpq</latexit><latexit sha1_base64="oLV6T9kSVWAq2SSt6J2x/Aiq/Rk="></latexit><latexit sha1_base64="oLV6T9kSVWAq2SSt6J2x/Aiq/Rk="></latexit><latexit sha1_base64="oLV6T9kSVWAq2SSt6J2x/Aiq/Rk="></latexit>



Adaptive Private Selection
Dataset D

… Adversary

M1(D)
<latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit><latexit sha1_base64="ZBkXycfb1TyljtZEyP/DLNTGPJM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQcFNQRduhAr2AW0Ik+mkHTqZhJlJoYT+iRsXirj1T9z5N07aLLT1wMDhnHu5Z06QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjf5n5nQqVisXjS04R6ER4KFjKCtZF82+5HWI8I5tnDzHdrd+e+XXXqzhxolbgFqUKBpm9/9QcxSSMqNOFYqZ7rJNrLsNSMcDqr9FNFE0zGeEh7hgocUeVl8+QzdGaUAQpjaZ7QaK7+3shwpNQ0CsxknlMte7n4n9dLdXjtZUwkqaaCLA6FKUc6RnkNaMAkJZpPDcFEMpMVkRGWmGhTVsWU4C5/eZW0L+quU3cfL6uNm6KOMpzAKdTAhStowD00oQUEJvAMr/BmZdaL9W59LEZLVrFzDH9gff4AhnqS5A==</latexit>

M2(D)
<latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit><latexit sha1_base64="5P9Fv7AfQa1xW/ocGW7F7WXarvs=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCApeCnrwIlSwttCGsNlu2qWbTdjdFEroP/HiQRGv/hNv/hs3bQ7aOrAwzLzHm50g4Uxpx/m2SmvrG5tb5e3Kzu7e/oF9ePSk4lQS2iYxj2U3wIpyJmhbM81pN5EURwGnnWB8k/udCZWKxeJRTxPqRXgoWMgI1kbybbsfYT0imGf3M79Ruz337apTd+ZAq8QtSBUKtHz7qz+ISRpRoQnHSvVcJ9FehqVmhNNZpZ8qmmAyxkPaM1TgiCovmyefoTOjDFAYS/OERnP190aGI6WmUWAm85xq2cvF/7xeqsMrL2MiSTUVZHEoTDnSMcprQAMmKdF8aggmkpmsiIywxESbsiqmBHf5y6vkqVF3nbr7cFFtXhd1lOEETqEGLlxCE+6gBW0gMIFneIU3K7NerHfrYzFasoqdY/gD6/MHiAGS5Q==</latexit>

MK(D)
<latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit><latexit sha1_base64="ysZJsidp3osxleykCO5TqDlAWc4=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQiKLgp6EIQoYJ9QBvCZDpph04mYWZSKKF/4saFIm79E3f+jZM2C209MHA4517umRMknCntON/Wyura+sZmaau8vbO7t28fHLZUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxucr89plKxWDzpSUK9CA8ECxnB2ki+bfcirIcE8+xh6t9Xb898u+LUnBnQMnELUoECDd/+6vVjkkZUaMKxUl3XSbSXYakZ4XRa7qWKJpiM8IB2DRU4osrLZsmn6NQofRTG0jyh0Uz9vZHhSKlJFJjJPKda9HLxP6+b6vDKy5hIUk0FmR8KU450jPIaUJ9JSjSfGIKJZCYrIkMsMdGmrLIpwV388jJpnddcp+Y+XlTq10UdJTiGE6iCC5dQhztoQBMIjOEZXuHNyqwX6936mI+uWMXOEfyB9fkDrjCS/g==</latexit>

…

Median score

Median (Mi(D)) := sup

⇢
⌧ : Pr

(ex,eq)⇠Mi(D)
[eq � ⌧ ] � 1

2

�
.

<latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit><latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit><latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit><latexit sha1_base64="pAwgTUX4+++j5Mb5oEFISVNslHA="></latexit>

Given a threshold  
Goal: output the first   such that Median (Mi(D)) � ⌧.

<latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit><latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit><latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit><latexit sha1_base64="fF4CbfzA19+XhsRmG0rIjH3pMGU="></latexit>

⌧
<latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit><latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit><latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit><latexit sha1_base64="2wN+w8dtPz7Fow6R86EnPn1Y2Vo=">AAAB63icdVDLSgNBEOyNrxhfUY9eBoPgadkNogleAl48RjAPSJYwO5lNhszMLjOzQljyC148KOLVH/Lm3zibRPBZ0FBUddPdFSacaeN5705hZXVtfaO4Wdra3tndK+8ftHWcKkJbJOax6oZYU84kbRlmOO0mimIRctoJJ1e537mjSrNY3pppQgOBR5JFjGCTS32D00G54rn1Wv3cq6LfxHe9OSqwRHNQfusPY5IKKg3hWOue7yUmyLAyjHA6K/VTTRNMJnhEe5ZKLKgOsvmtM3RilSGKYmVLGjRXv05kWGg9FaHtFNiM9U8vF//yeqmJakHGZJIaKsliUZRyZGKUP46GTFFi+NQSTBSztyIyxgoTY+Mp2RA+P0X/k3bV9T3XvzmrNC6XcRThCI7hFHy4gAZcQxNaQGAM9/AIT45wHpxn52XRWnCWM4fwDc7rB7MOjqc=</latexit>

Our approach: 
• Work with “percentile-score”, which generalizes the median score 
• Estimating & testing the “percentile-score” differentially privately 
• Bound a variant of Earth mover’s distance between sums of Bernoullis

i



Thanks & QA

• Other random stopping time distribution?


• DP preserving mechanism for more sophisticated 
(hyperparameter) optimization algorithm

Open problems & future works:



