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Private Selection for Lipschitz Functions 

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>

If

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>

Exponential mechanism [McSherry, Talwar]
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<latexit sha1_base64="IsVwwOmvij2G1L2zVYfUpsGlXAs="></latexit><latexit sha1_base64="IsVwwOmvij2G1L2zVYfUpsGlXAs="></latexit><latexit sha1_base64="IsVwwOmvij2G1L2zVYfUpsGlXAs="></latexit><latexit sha1_base64="IsVwwOmvij2G1L2zVYfUpsGlXAs="></latexit>

Moreover, if the index j is the maximizer, then

Privacy

Utility

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>

…
…

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

Validation dataset D

Trained models

qi(D) := (percentage of correctness of the i-th model)
<latexit sha1_base64="HThtvxw8sAN5GQKD8ZCiRcipkRk="></latexit><latexit sha1_base64="HThtvxw8sAN5GQKD8ZCiRcipkRk="></latexit><latexit sha1_base64="HThtvxw8sAN5GQKD8ZCiRcipkRk="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="78YwQhBRbBsIKxu0Qc5Ack0nx9E="></latexit><latexit sha1_base64="78YwQhBRbBsIKxu0Qc5Ack0nx9E="></latexit><latexit sha1_base64="+VMvZNhcLcS9QTEqIMgMzWuIrxQ="></latexit><latexit sha1_base64="HThtvxw8sAN5GQKD8ZCiRcipkRk="></latexit><latexit sha1_base64="HThtvxw8sAN5GQKD8ZCiRcipkRk="></latexit><latexit sha1_base64="HThtvxw8sAN5GQKD8ZCiRcipkRk="></latexit><latexit sha1_base64="HThtvxw8sAN5GQKD8ZCiRcipkRk="></latexit><latexit sha1_base64="HThtvxw8sAN5GQKD8ZCiRcipkRk="></latexit><latexit sha1_base64="HThtvxw8sAN5GQKD8ZCiRcipkRk="></latexit>

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>

…
…

An example:

Private Candidates


…
…

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>

…
…

Dataset D

(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

Some *real* examples

• Algorithm selection

• Model selection

• Neural network architecture

• Hyperparameters selection

• ….

Private Selection: Naive Attempt #1


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>

(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:

Private Selection: Naive Attempt #2

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>

Remarks


• Generalizes 1-Lipschitz queries 
• For a suitable choice of Geom(.), can match the utility of the Exp. Mech.

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

Talwar’ 10] 

Prior work

We are able to improve upon privacy, utility, and computational 
(sampling) efficiency

Motivating Applications


• 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 queries?

i

Open Problems & future work: 
• Other stopping time distribution?


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

Our Result for Adaptive Private Selection:

Our approach: 
• Introduce “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.

Utility for random stopping 

There is an            -DP 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” in terms of the 
“percentile-score”

(ε, δ)

Effectively, there is a reasonable 
probability of exceeding the threshold

Q(D)


