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Machine learning components like DNNs are complex 
models that are hard to comprehend 

Explaining the behavior of ML components has become 
a necessity, especially with emerging laws and 
regulations (e.g. GDPR).  

There is an urgent need for tools to synthesize “targeted” 
interpretations of ML components, with formal 
guarantees on their correctness.
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<latexit sha1_base64="6sdf/exBpQIisEZUvyoXwlR3Ud4=">AAAB8HicbVC7TsMwFL0pr1JeBUYWixaJqUo6AGMFC2OR6AO1UeW4TmvVdoLtIFVRv4KFAYRY+Rw2/gY3zQAtV7J0dM658j0niDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6yhRhLZIxCPVDbCmnEnaMsxw2o0VxSLgtBNMbuZ654kqzSJ5b6Yx9QUeSRYygo2lHqp96yb0sTooV9yamw1aBV4OKpBPc1D+6g8jkggqDeFY657nxsZPsTKMcDor9RNNY0wmeER7FkosqPbT7OAZOrPMEIWRsk8alLG/N1IstJ6KwDoFNmO9rM3J/7ReYsIrP2UyTgyVZPFRmHBkIjRPj4bMxjV8agEmitlbERljhYmxHZVsCd5y5FXQrte8i5p3V680rvM6inACp3AOHlxCA26hCS0gIOAZXuHNUc6L8+58LKwFJ985hj/jfP4AKGmP/A==</latexit>�
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Recap weighted MaxSAT

Given a boolean formula                              and a weight function                                                   , 
the weighted MaxSAT problem is to find an assignment      which maximizes: 

<latexit sha1_base64="cDtKzYW12xhTZhmXd6bPeMvI6YQ=">AAACCnicbVC5TsNAEF1zhnAFKGkWEiSqyE4BNJEi0lAGiRxSYqz1euyssj60uw6KrNQ0/AoNBQjR8gV0/A2bo4CEJ4309N6MZua5CWdSmea3sbK6tr6xmdvKb+/s7u0XDg5bMk4FhSaNeSw6LpHAWQRNxRSHTiKAhC6HtjuoT/z2EIRkcXSnRgnYIQki5jNKlJacwkmpNyQi6TNcxT2XBQ/gBeBkrGqN70Ncd1jJKRTNsjkFXibWnBTRHA2n8NXzYpqGECnKiZRdy0yUnRGhGOUwzvdSCQmhAxJAV9OIhCDtbPrKGJ9pxcN+LHRFCk/V3xMZCaUcha7uDInqy0VvIv7ndVPlX9kZi5JUQURni/yUYxXjSS7YYwKo4iNNCBVM34ppnwhClU4vr0OwFl9eJq1K2booW7eVYu16HkcOHaNTdI4sdIlq6AY1UBNR9Iie0St6M56MF+Pd+Ji1rhjzmSP0B8bnD1IBmWI=</latexit>

' =
Vm

i=1 Ci

<latexit sha1_base64="z/7sUjEsOF3tTNj3hRwKUjXWVrw="></latexit>

w : {C1, . . . Cm} ! R�0

<latexit sha1_base64="NByzxCcu4HXgU+vsA7qaaslrqoY=">AAACGnicbZC7TsMwFIYdrqXcAowsFi1SWaqkAzBWdGEsEr1ITRQ5jtNatZPIdkBVFF6DhVdhYQAhNsTC2+C2GaDlSJY+//85ss/vJ4xKZVnfxsrq2vrGZmmrvL2zu7dvHhx2ZZwKTDo4ZrHo+0gSRiPSUVQx0k8EQdxnpOePW1O/d0eEpHF0qyYJcTkaRjSkGCkteaZddWTKvczJWh6FDqcBfICOpEOO9C0OCJNQO06ew/uahrOqZ1asujUruAx2ARVQVNszP50gxiknkcIMSTmwrUS5GRKKYkbyspNKkiA8RkMy0BghTqSbzVbL4alWAhjGQp9IwZn6eyJDXMoJ93UnR2okF72p+J83SFV46WY0SlJFIjx/KEwZVDGc5gQDKghWbKIBYUH1XyEeIYGw0mmWdQj24srL0G3U7fO6fdOoNK+KOErgGJyAGrDBBWiCa9AGHYDBI3gGr+DNeDJejHfjY966YhQzR+BPGV8/HQufow==</latexit>P
{Ci| �|=Ci} w(Ci)

<latexit sha1_base64="z2vBzMLQjR/4wybJkXEdqIvMy6w=">AAAB73icbVDLSgNBEOz1GeMr6tHLYCJ4Crs5qMegF48RzAOSJcxOZpMh81hnZoWw5Ce8eFDEq7/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyd1Kj3DhgJX+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3vnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hk0YJoSyyeOYKKZuxWREdaYWBdR0YUQLL+8Slq1anBZDe5r5fpNHkcBTuEMLiCAK6jDHTSgCQQ4PMMrvHmP3ov37n0sWte8fOYE/sD7/AFYLY+D</latexit>�
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Recap weighted MaxSAT

Given a boolean formula                              and a weight function                                                   , 
the weighted MaxSAT problem is to find an assignment      which maximizes: 

<latexit sha1_base64="cDtKzYW12xhTZhmXd6bPeMvI6YQ=">AAACCnicbVC5TsNAEF1zhnAFKGkWEiSqyE4BNJEi0lAGiRxSYqz1euyssj60uw6KrNQ0/AoNBQjR8gV0/A2bo4CEJ4309N6MZua5CWdSmea3sbK6tr6xmdvKb+/s7u0XDg5bMk4FhSaNeSw6LpHAWQRNxRSHTiKAhC6HtjuoT/z2EIRkcXSnRgnYIQki5jNKlJacwkmpNyQi6TNcxT2XBQ/gBeBkrGqN70Ncd1jJKRTNsjkFXibWnBTRHA2n8NXzYpqGECnKiZRdy0yUnRGhGOUwzvdSCQmhAxJAV9OIhCDtbPrKGJ9pxcN+LHRFCk/V3xMZCaUcha7uDInqy0VvIv7ndVPlX9kZi5JUQURni/yUYxXjSS7YYwKo4iNNCBVM34ppnwhClU4vr0OwFl9eJq1K2booW7eVYu16HkcOHaNTdI4sdIlq6AY1UBNR9Iie0St6M56MF+Pd+Ji1rhjzmSP0B8bnD1IBmWI=</latexit>

' =
Vm

i=1 Ci

<latexit sha1_base64="z/7sUjEsOF3tTNj3hRwKUjXWVrw="></latexit>

w : {C1, . . . Cm} ! R�0

<latexit sha1_base64="NByzxCcu4HXgU+vsA7qaaslrqoY=">AAACGnicbZC7TsMwFIYdrqXcAowsFi1SWaqkAzBWdGEsEr1ITRQ5jtNatZPIdkBVFF6DhVdhYQAhNsTC2+C2GaDlSJY+//85ss/vJ4xKZVnfxsrq2vrGZmmrvL2zu7dvHhx2ZZwKTDo4ZrHo+0gSRiPSUVQx0k8EQdxnpOePW1O/d0eEpHF0qyYJcTkaRjSkGCkteaZddWTKvczJWh6FDqcBfICOpEOO9C0OCJNQO06ew/uahrOqZ1asujUruAx2ARVQVNszP50gxiknkcIMSTmwrUS5GRKKYkbyspNKkiA8RkMy0BghTqSbzVbL4alWAhjGQp9IwZn6eyJDXMoJ93UnR2okF72p+J83SFV46WY0SlJFIjx/KEwZVDGc5gQDKghWbKIBYUH1XyEeIYGw0mmWdQj24srL0G3U7fO6fdOoNK+KOErgGJyAGrDBBWiCa9AGHYDBI3gGr+DNeDJejHfjY966YhQzR+BPGV8/HQufow==</latexit>P
{Ci| �|=Ci} w(Ci)

<latexit sha1_base64="z2vBzMLQjR/4wybJkXEdqIvMy6w=">AAAB73icbVDLSgNBEOz1GeMr6tHLYCJ4Crs5qMegF48RzAOSJcxOZpMh81hnZoWw5Ce8eFDEq7/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyd1Kj3DhgJX+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3vnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hk0YJoSyyeOYKKZuxWREdaYWBdR0YUQLL+8Slq1anBZDe5r5fpNHkcBTuEMLiCAK6jDHTSgCQQ4PMMrvHmP3ov37n0sWte8fOYE/sD7/AFYLY+D</latexit>�

Encoding of interpretation synthesis in weighted MaxSat:
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Recap weighted MaxSAT

Given a boolean formula                              and a weight function                                                   , 
the weighted MaxSAT problem is to find an assignment      which maximizes: 

<latexit sha1_base64="cDtKzYW12xhTZhmXd6bPeMvI6YQ=">AAACCnicbVC5TsNAEF1zhnAFKGkWEiSqyE4BNJEi0lAGiRxSYqz1euyssj60uw6KrNQ0/AoNBQjR8gV0/A2bo4CEJ4309N6MZua5CWdSmea3sbK6tr6xmdvKb+/s7u0XDg5bMk4FhSaNeSw6LpHAWQRNxRSHTiKAhC6HtjuoT/z2EIRkcXSnRgnYIQki5jNKlJacwkmpNyQi6TNcxT2XBQ/gBeBkrGqN70Ncd1jJKRTNsjkFXibWnBTRHA2n8NXzYpqGECnKiZRdy0yUnRGhGOUwzvdSCQmhAxJAV9OIhCDtbPrKGJ9pxcN+LHRFCk/V3xMZCaUcha7uDInqy0VvIv7ndVPlX9kZi5JUQURni/yUYxXjSS7YYwKo4iNNCBVM34ppnwhClU4vr0OwFl9eJq1K2booW7eVYu16HkcOHaNTdI4sdIlq6AY1UBNR9Iie0St6M56MF+Pd+Ji1rhjzmSP0B8bnD1IBmWI=</latexit>

' =
Vm

i=1 Ci

<latexit sha1_base64="z/7sUjEsOF3tTNj3hRwKUjXWVrw="></latexit>

w : {C1, . . . Cm} ! R�0

<latexit sha1_base64="NByzxCcu4HXgU+vsA7qaaslrqoY=">AAACGnicbZC7TsMwFIYdrqXcAowsFi1SWaqkAzBWdGEsEr1ITRQ5jtNatZPIdkBVFF6DhVdhYQAhNsTC2+C2GaDlSJY+//85ss/vJ4xKZVnfxsrq2vrGZmmrvL2zu7dvHhx2ZZwKTDo4ZrHo+0gSRiPSUVQx0k8EQdxnpOePW1O/d0eEpHF0qyYJcTkaRjSkGCkteaZddWTKvczJWh6FDqcBfICOpEOO9C0OCJNQO06ew/uahrOqZ1asujUruAx2ARVQVNszP50gxiknkcIMSTmwrUS5GRKKYkbyspNKkiA8RkMy0BghTqSbzVbL4alWAhjGQp9IwZn6eyJDXMoJ93UnR2okF72p+J83SFV46WY0SlJFIjx/KEwZVDGc5gQDKghWbKIBYUH1XyEeIYGw0mmWdQj24srL0G3U7fO6fdOoNK+KOErgGJyAGrDBBWiCa9AGHYDBI3gGr+DNeDJejHfjY966YhQzR+BPGV8/HQufow==</latexit>P
{Ci| �|=Ci} w(Ci)

<latexit sha1_base64="z2vBzMLQjR/4wybJkXEdqIvMy6w=">AAAB73icbVDLSgNBEOz1GeMr6tHLYCJ4Crs5qMegF48RzAOSJcxOZpMh81hnZoWw5Ce8eFDEq7/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyd1Kj3DhgJX+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3vnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hk0YJoSyyeOYKKZuxWREdaYWBdR0YUQLL+8Slq1anBZDe5r5fpNHkcBTuEMLiCAK6jDHTSgCQQ4PMMrvHmP3ov37n0sWte8fOYE/sD7/AFYLY+D</latexit>�

Encoding of interpretation synthesis in weighted MaxSat:

<latexit sha1_base64="POoEPm5fnra2STeJZOiWxDsi+zM=">AAACW3icdVFLSwMxGMxu1da16qp48hJsBU9ltwf1WKwFjxXtA7qlZNOvbTD7IMkqZdk/6UkP/hUxfSC11YHAMDMf+TLxY86kcpwPw8xtbe/kC7vWXnH/4NA+Om7LKBEUWjTikej6RAJnIbQUUxy6sQAS+Bw6/nN95ndeQEgWhU9qGkM/IOOQjRglSksDW5S9eMIGqRcQNaGE40ZmYe8VhmPAa85jtmbcAVdkJVDPfhL/RRpZVh7YJafizIE3ibskJbREc2C/ecOIJgGEinIiZc91YtVPiVCMcsgsL5EQE/pMxtDTNCQByH467ybDF1oZ4lEk9AkVnqurEykJpJwGvk7OlpTr3kz8y+slanTTT1kYJwpCurholHCsIjwrGg+ZAKr4VBNCBdO7YjohglClv8PSJbjrT94k7WrFvaq4D9VS7XZZRwGdoXN0iVx0jWroHjVRC1H0jr6MvFEwPs2caZnFRdQ0ljMn6BfM0280aLUV</latexit>

�E ^ �S ^ ��C ^ ��E
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Recap weighted MaxSAT

Given a boolean formula                              and a weight function                                                   , 
the weighted MaxSAT problem is to find an assignment      which maximizes: 

<latexit sha1_base64="cDtKzYW12xhTZhmXd6bPeMvI6YQ=">AAACCnicbVC5TsNAEF1zhnAFKGkWEiSqyE4BNJEi0lAGiRxSYqz1euyssj60uw6KrNQ0/AoNBQjR8gV0/A2bo4CEJ4309N6MZua5CWdSmea3sbK6tr6xmdvKb+/s7u0XDg5bMk4FhSaNeSw6LpHAWQRNxRSHTiKAhC6HtjuoT/z2EIRkcXSnRgnYIQki5jNKlJacwkmpNyQi6TNcxT2XBQ/gBeBkrGqN70Ncd1jJKRTNsjkFXibWnBTRHA2n8NXzYpqGECnKiZRdy0yUnRGhGOUwzvdSCQmhAxJAV9OIhCDtbPrKGJ9pxcN+LHRFCk/V3xMZCaUcha7uDInqy0VvIv7ndVPlX9kZi5JUQURni/yUYxXjSS7YYwKo4iNNCBVM34ppnwhClU4vr0OwFl9eJq1K2booW7eVYu16HkcOHaNTdI4sdIlq6AY1UBNR9Iie0St6M56MF+Pd+Ji1rhjzmSP0B8bnD1IBmWI=</latexit>

' =
Vm

i=1 Ci

<latexit sha1_base64="z/7sUjEsOF3tTNj3hRwKUjXWVrw="></latexit>

w : {C1, . . . Cm} ! R�0

<latexit sha1_base64="NByzxCcu4HXgU+vsA7qaaslrqoY=">AAACGnicbZC7TsMwFIYdrqXcAowsFi1SWaqkAzBWdGEsEr1ITRQ5jtNatZPIdkBVFF6DhVdhYQAhNsTC2+C2GaDlSJY+//85ss/vJ4xKZVnfxsrq2vrGZmmrvL2zu7dvHhx2ZZwKTDo4ZrHo+0gSRiPSUVQx0k8EQdxnpOePW1O/d0eEpHF0qyYJcTkaRjSkGCkteaZddWTKvczJWh6FDqcBfICOpEOO9C0OCJNQO06ew/uahrOqZ1asujUruAx2ARVQVNszP50gxiknkcIMSTmwrUS5GRKKYkbyspNKkiA8RkMy0BghTqSbzVbL4alWAhjGQp9IwZn6eyJDXMoJ93UnR2okF72p+J83SFV46WY0SlJFIjx/KEwZVDGc5gQDKghWbKIBYUH1XyEeIYGw0mmWdQj24srL0G3U7fO6fdOoNK+KOErgGJyAGrDBBWiCa9AGHYDBI3gGr+DNeDJejHfjY966YhQzR+BPGV8/HQufow==</latexit>P
{Ci| �|=Ci} w(Ci)

<latexit sha1_base64="z2vBzMLQjR/4wybJkXEdqIvMy6w=">AAAB73icbVDLSgNBEOz1GeMr6tHLYCJ4Crs5qMegF48RzAOSJcxOZpMh81hnZoWw5Ce8eFDEq7/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyd1Kj3DhgJX+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3vnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hk0YJoSyyeOYKKZuxWREdaYWBdR0YUQLL+8Slq1anBZDe5r5fpNHkcBTuEMLiCAK6jDHTSgCQQ4PMMrvHmP3ov37n0sWte8fOYE/sD7/AFYLY+D</latexit>�

Encoding of interpretation synthesis in weighted MaxSat:

<latexit sha1_base64="POoEPm5fnra2STeJZOiWxDsi+zM=">AAACW3icdVFLSwMxGMxu1da16qp48hJsBU9ltwf1WKwFjxXtA7qlZNOvbTD7IMkqZdk/6UkP/hUxfSC11YHAMDMf+TLxY86kcpwPw8xtbe/kC7vWXnH/4NA+Om7LKBEUWjTikej6RAJnIbQUUxy6sQAS+Bw6/nN95ndeQEgWhU9qGkM/IOOQjRglSksDW5S9eMIGqRcQNaGE40ZmYe8VhmPAa85jtmbcAVdkJVDPfhL/RRpZVh7YJafizIE3ibskJbREc2C/ecOIJgGEinIiZc91YtVPiVCMcsgsL5EQE/pMxtDTNCQByH467ybDF1oZ4lEk9AkVnqurEykJpJwGvk7OlpTr3kz8y+slanTTT1kYJwpCurholHCsIjwrGg+ZAKr4VBNCBdO7YjohglClv8PSJbjrT94k7WrFvaq4D9VS7XZZRwGdoXN0iVx0jWroHjVRC1H0jr6MvFEwPs2caZnFRdQ0ljMn6BfM0280aLUV</latexit>

�E ^ �S ^ ��C ^ ��E

Syntactic class:

• Symbolic encoding 

of decision trees, 
diagrams,…
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Recap weighted MaxSAT

Given a boolean formula                              and a weight function                                                   , 
the weighted MaxSAT problem is to find an assignment      which maximizes: 

<latexit sha1_base64="cDtKzYW12xhTZhmXd6bPeMvI6YQ=">AAACCnicbVC5TsNAEF1zhnAFKGkWEiSqyE4BNJEi0lAGiRxSYqz1euyssj60uw6KrNQ0/AoNBQjR8gV0/A2bo4CEJ4309N6MZua5CWdSmea3sbK6tr6xmdvKb+/s7u0XDg5bMk4FhSaNeSw6LpHAWQRNxRSHTiKAhC6HtjuoT/z2EIRkcXSnRgnYIQki5jNKlJacwkmpNyQi6TNcxT2XBQ/gBeBkrGqN70Ncd1jJKRTNsjkFXibWnBTRHA2n8NXzYpqGECnKiZRdy0yUnRGhGOUwzvdSCQmhAxJAV9OIhCDtbPrKGJ9pxcN+LHRFCk/V3xMZCaUcha7uDInqy0VvIv7ndVPlX9kZi5JUQURni/yUYxXjSS7YYwKo4iNNCBVM34ppnwhClU4vr0OwFl9eJq1K2booW7eVYu16HkcOHaNTdI4sdIlq6AY1UBNR9Iie0St6M56MF+Pd+Ji1rhjzmSP0B8bnD1IBmWI=</latexit>

' =
Vm

i=1 Ci

<latexit sha1_base64="z/7sUjEsOF3tTNj3hRwKUjXWVrw="></latexit>

w : {C1, . . . Cm} ! R�0

<latexit sha1_base64="NByzxCcu4HXgU+vsA7qaaslrqoY=">AAACGnicbZC7TsMwFIYdrqXcAowsFi1SWaqkAzBWdGEsEr1ITRQ5jtNatZPIdkBVFF6DhVdhYQAhNsTC2+C2GaDlSJY+//85ss/vJ4xKZVnfxsrq2vrGZmmrvL2zu7dvHhx2ZZwKTDo4ZrHo+0gSRiPSUVQx0k8EQdxnpOePW1O/d0eEpHF0qyYJcTkaRjSkGCkteaZddWTKvczJWh6FDqcBfICOpEOO9C0OCJNQO06ew/uahrOqZ1asujUruAx2ARVQVNszP50gxiknkcIMSTmwrUS5GRKKYkbyspNKkiA8RkMy0BghTqSbzVbL4alWAhjGQp9IwZn6eyJDXMoJ93UnR2okF72p+J83SFV46WY0SlJFIjx/KEwZVDGc5gQDKghWbKIBYUH1XyEeIYGw0mmWdQj24srL0G3U7fO6fdOoNK+KOErgGJyAGrDBBWiCa9AGHYDBI3gGr+DNeDJejHfjY966YhQzR+BPGV8/HQufow==</latexit>P
{Ci| �|=Ci} w(Ci)

<latexit sha1_base64="z2vBzMLQjR/4wybJkXEdqIvMy6w=">AAAB73icbVDLSgNBEOz1GeMr6tHLYCJ4Crs5qMegF48RzAOSJcxOZpMh81hnZoWw5Ce8eFDEq7/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyd1Kj3DhgJX+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3vnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hk0YJoSyyeOYKKZuxWREdaYWBdR0YUQLL+8Slq1anBZDe5r5fpNHkcBTuEMLiCAK6jDHTSgCQQ4PMMrvHmP3ov37n0sWte8fOYE/sD7/AFYLY+D</latexit>�

Encoding of interpretation synthesis in weighted MaxSat:

<latexit sha1_base64="POoEPm5fnra2STeJZOiWxDsi+zM=">AAACW3icdVFLSwMxGMxu1da16qp48hJsBU9ltwf1WKwFjxXtA7qlZNOvbTD7IMkqZdk/6UkP/hUxfSC11YHAMDMf+TLxY86kcpwPw8xtbe/kC7vWXnH/4NA+Om7LKBEUWjTikej6RAJnIbQUUxy6sQAS+Bw6/nN95ndeQEgWhU9qGkM/IOOQjRglSksDW5S9eMIGqRcQNaGE40ZmYe8VhmPAa85jtmbcAVdkJVDPfhL/RRpZVh7YJafizIE3ibskJbREc2C/ecOIJgGEinIiZc91YtVPiVCMcsgsL5EQE/pMxtDTNCQByH467ybDF1oZ4lEk9AkVnqurEykJpJwGvk7OlpTr3kz8y+slanTTT1kYJwpCurholHCsIjwrGg+ZAKr4VBNCBdO7YjohglClv8PSJbjrT94k7WrFvaq4D9VS7XZZRwGdoXN0iVx0jWroHjVRC1H0jr6MvFEwPs2caZnFRdQ0ljMn6BfM0280aLUV</latexit>

�E ^ �S ^ ��C ^ ��E

Samples:

• Uses variables             for each 

sample 

•               is true iff interpretation 

satisfying        produces     on 

<latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)
<latexit sha1_base64="YUgrfHp6TEmIOK4qZOIzWyYr+Oc=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFeyHtEvJptk2NNksSVYoS3+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4etbRMFKFNIrlUnQBryllEm4YZTjuxolgEnLaD8e3Mbz9RpZmMHswkpr7Aw4iFjGBjpcdyWmEX8nxa7hdLbtWdA60SLyMlyNDoF796A0kSQSNDONa667mx8VOsDCOcTgu9RNMYkzEe0q6lERZU++n84Ck6s8oAhVLZigyaq78nUiy0nojAdgpsRnrZm4n/ed3EhNd+yqI4MTQii0VhwpGRaPY9GjBFieETSzBRzN6KyAgrTIzNqGBD8JZfXiWtWtW7rHr3tVL9JosjDydwChXw4ArqcAcNaAIBAc/wCm+Ocl6cd+dj0Zpzsplj+APn8wdNbo9t</latexit>

(i, o)
<latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)

<latexit sha1_base64="jPE/NK1hTGChueCebXBOQ+JmX9A=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDLaCq5J0oS6LIrisYGuhCWEynbRDJw9mJkII9VfcuFDErR/izr9x0mahrQcGDufcyz1z/IQzqSzr26isrW9sblW3azu7e/sH5uFRX8apILRHYh6LgY8l5SyiPcUUp4NEUBz6nD740+vCf3ikQrI4uldZQt0QjyMWMIKVljyz3nSSCfNyJ8RqQjBHN7OmZzasljUHWiV2SRpQouuZX84oJmlII0U4lnJoW4lycywUI5zOak4qaYLJFI/pUNMIh1S6+Tz8DJ1qZYSCWOgXKTRXf2/kOJQyC309WWSUy14h/ucNUxVcujmLklTRiCwOBSlHKkZFE2jEBCWKZ5pgIpjOisgEC0yU7qumS7CXv7xK+u2Wfd6y79qNzlVZRxWO4QTOwIYL6MAtdKEHBDJ4hld4M56MF+Pd+FiMVoxypw5/YHz+AOExlEQ=</latexit>

�E
<latexit sha1_base64="aneADYxbCcmcgrwyFgNXmXzfows=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSTaWGIUJIEL2Vv2YMN+XHb3TMiFn2BjoTG2/iI7/40LXKHgSyZ5eW8mM/OihDNjff/bK6ytb2xuFbdLO7t7+wflw6O2UakmtEUUV7oTYUM5k7RlmeW0k2iKRcTpYzS+mfmPT1QbpuSDnSQ0FHgoWcwItk66r6pqv1zxa/4caJUEOalAjma//NUbKJIKKi3h2Jhu4Cc2zLC2jHA6LfVSQxNMxnhIu45KLKgJs/mpU3TmlAGKlXYlLZqrvycyLIyZiMh1CmxHZtmbif953dTGV2HGZJJaKsliUZxyZBWa/Y0GTFNi+cQRTDRztyIywhoT69IpuRCC5ZdXSbteCy5qwV290rjO4yjCCZzCOQRwCQ24hSa0gMAQnuEV3jzuvXjv3seiteDlM8fwB97nD5GdjVM=</latexit>o

<latexit sha1_base64="RASCSB1AV2V0tekQDwLfldOGMls=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSTaWGIUJIEL2VvmYMPe3mV3z4Rc+Ak2Fhpj6y+y89+4wBUKvmSSl/dmMjMvSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6zhVDFssFrHqBFSj4BJbhhuBnUQhjQKBj8H4ZuY/PqHSPJYPZpKgH9Gh5CFn1Fjpvsqr/XLFrblzkFXi5aQCOZr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeOVnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8Str1mndR8+7qlcZ1HkcRTuAUzsGDS2jALTShBQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwCIf41N</latexit>

i

Syntactic class:

• Symbolic encoding 

of decision trees, 
diagrams,…
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Recap weighted MaxSAT

Given a boolean formula                              and a weight function                                                   , 
the weighted MaxSAT problem is to find an assignment      which maximizes: 

<latexit sha1_base64="cDtKzYW12xhTZhmXd6bPeMvI6YQ=">AAACCnicbVC5TsNAEF1zhnAFKGkWEiSqyE4BNJEi0lAGiRxSYqz1euyssj60uw6KrNQ0/AoNBQjR8gV0/A2bo4CEJ4309N6MZua5CWdSmea3sbK6tr6xmdvKb+/s7u0XDg5bMk4FhSaNeSw6LpHAWQRNxRSHTiKAhC6HtjuoT/z2EIRkcXSnRgnYIQki5jNKlJacwkmpNyQi6TNcxT2XBQ/gBeBkrGqN70Ncd1jJKRTNsjkFXibWnBTRHA2n8NXzYpqGECnKiZRdy0yUnRGhGOUwzvdSCQmhAxJAV9OIhCDtbPrKGJ9pxcN+LHRFCk/V3xMZCaUcha7uDInqy0VvIv7ndVPlX9kZi5JUQURni/yUYxXjSS7YYwKo4iNNCBVM34ppnwhClU4vr0OwFl9eJq1K2booW7eVYu16HkcOHaNTdI4sdIlq6AY1UBNR9Iie0St6M56MF+Pd+Ji1rhjzmSP0B8bnD1IBmWI=</latexit>

' =
Vm

i=1 Ci

<latexit sha1_base64="z/7sUjEsOF3tTNj3hRwKUjXWVrw="></latexit>

w : {C1, . . . Cm} ! R�0

<latexit sha1_base64="NByzxCcu4HXgU+vsA7qaaslrqoY=">AAACGnicbZC7TsMwFIYdrqXcAowsFi1SWaqkAzBWdGEsEr1ITRQ5jtNatZPIdkBVFF6DhVdhYQAhNsTC2+C2GaDlSJY+//85ss/vJ4xKZVnfxsrq2vrGZmmrvL2zu7dvHhx2ZZwKTDo4ZrHo+0gSRiPSUVQx0k8EQdxnpOePW1O/d0eEpHF0qyYJcTkaRjSkGCkteaZddWTKvczJWh6FDqcBfICOpEOO9C0OCJNQO06ew/uahrOqZ1asujUruAx2ARVQVNszP50gxiknkcIMSTmwrUS5GRKKYkbyspNKkiA8RkMy0BghTqSbzVbL4alWAhjGQp9IwZn6eyJDXMoJ93UnR2okF72p+J83SFV46WY0SlJFIjx/KEwZVDGc5gQDKghWbKIBYUH1XyEeIYGw0mmWdQj24srL0G3U7fO6fdOoNK+KOErgGJyAGrDBBWiCa9AGHYDBI3gGr+DNeDJejHfjY966YhQzR+BPGV8/HQufow==</latexit>P
{Ci| �|=Ci} w(Ci)

<latexit sha1_base64="z2vBzMLQjR/4wybJkXEdqIvMy6w=">AAAB73icbVDLSgNBEOz1GeMr6tHLYCJ4Crs5qMegF48RzAOSJcxOZpMh81hnZoWw5Ce8eFDEq7/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyd1Kj3DhgJX+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3vnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hk0YJoSyyeOYKKZuxWREdaYWBdR0YUQLL+8Slq1anBZDe5r5fpNHkcBTuEMLiCAK6jDHTSgCQQ4PMMrvHmP3ov37n0sWte8fOYE/sD7/AFYLY+D</latexit>�

Encoding of interpretation synthesis in weighted MaxSat:

<latexit sha1_base64="POoEPm5fnra2STeJZOiWxDsi+zM=">AAACW3icdVFLSwMxGMxu1da16qp48hJsBU9ltwf1WKwFjxXtA7qlZNOvbTD7IMkqZdk/6UkP/hUxfSC11YHAMDMf+TLxY86kcpwPw8xtbe/kC7vWXnH/4NA+Om7LKBEUWjTikej6RAJnIbQUUxy6sQAS+Bw6/nN95ndeQEgWhU9qGkM/IOOQjRglSksDW5S9eMIGqRcQNaGE40ZmYe8VhmPAa85jtmbcAVdkJVDPfhL/RRpZVh7YJafizIE3ibskJbREc2C/ecOIJgGEinIiZc91YtVPiVCMcsgsL5EQE/pMxtDTNCQByH467ybDF1oZ4lEk9AkVnqurEykJpJwGvk7OlpTr3kz8y+slanTTT1kYJwpCurholHCsIjwrGg+ZAKr4VBNCBdO7YjohglClv8PSJbjrT94k7WrFvaq4D9VS7XZZRwGdoXN0iVx0jWroHjVRC1H0jr6MvFEwPs2caZnFRdQ0ljMn6BfM0280aLUV</latexit>

�E ^ �S ^ ��C ^ ��E

Samples:

• Uses variables             for each 

sample 

•               is true iff interpretation 

satisfying        produces     on 

<latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)
<latexit sha1_base64="YUgrfHp6TEmIOK4qZOIzWyYr+Oc=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFeyHtEvJptk2NNksSVYoS3+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4etbRMFKFNIrlUnQBryllEm4YZTjuxolgEnLaD8e3Mbz9RpZmMHswkpr7Aw4iFjGBjpcdyWmEX8nxa7hdLbtWdA60SLyMlyNDoF796A0kSQSNDONa667mx8VOsDCOcTgu9RNMYkzEe0q6lERZU++n84Ck6s8oAhVLZigyaq78nUiy0nojAdgpsRnrZm4n/ed3EhNd+yqI4MTQii0VhwpGRaPY9GjBFieETSzBRzN6KyAgrTIzNqGBD8JZfXiWtWtW7rHr3tVL9JosjDydwChXw4ArqcAcNaAIBAc/wCm+Ocl6cd+dj0Zpzsplj+APn8wdNbo9t</latexit>

(i, o)
<latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)

<latexit sha1_base64="jPE/NK1hTGChueCebXBOQ+JmX9A=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDLaCq5J0oS6LIrisYGuhCWEynbRDJw9mJkII9VfcuFDErR/izr9x0mahrQcGDufcyz1z/IQzqSzr26isrW9sblW3azu7e/sH5uFRX8apILRHYh6LgY8l5SyiPcUUp4NEUBz6nD740+vCf3ikQrI4uldZQt0QjyMWMIKVljyz3nSSCfNyJ8RqQjBHN7OmZzasljUHWiV2SRpQouuZX84oJmlII0U4lnJoW4lycywUI5zOak4qaYLJFI/pUNMIh1S6+Tz8DJ1qZYSCWOgXKTRXf2/kOJQyC309WWSUy14h/ucNUxVcujmLklTRiCwOBSlHKkZFE2jEBCWKZ5pgIpjOisgEC0yU7qumS7CXv7xK+u2Wfd6y79qNzlVZRxWO4QTOwIYL6MAtdKEHBDJ4hld4M56MF+Pd+FiMVoxypw5/YHz+AOExlEQ=</latexit>

�E
<latexit sha1_base64="aneADYxbCcmcgrwyFgNXmXzfows=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSTaWGIUJIEL2Vv2YMN+XHb3TMiFn2BjoTG2/iI7/40LXKHgSyZ5eW8mM/OihDNjff/bK6ytb2xuFbdLO7t7+wflw6O2UakmtEUUV7oTYUM5k7RlmeW0k2iKRcTpYzS+mfmPT1QbpuSDnSQ0FHgoWcwItk66r6pqv1zxa/4caJUEOalAjma//NUbKJIKKi3h2Jhu4Cc2zLC2jHA6LfVSQxNMxnhIu45KLKgJs/mpU3TmlAGKlXYlLZqrvycyLIyZiMh1CmxHZtmbif953dTGV2HGZJJaKsliUZxyZBWa/Y0GTFNi+cQRTDRztyIywhoT69IpuRCC5ZdXSbteCy5qwV290rjO4yjCCZzCOQRwCQ24hSa0gMAQnuEV3jzuvXjv3seiteDlM8fwB97nD5GdjVM=</latexit>o

<latexit sha1_base64="RASCSB1AV2V0tekQDwLfldOGMls=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSTaWGIUJIEL2VvmYMPe3mV3z4Rc+Ak2Fhpj6y+y89+4wBUKvmSSl/dmMjMvSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6zhVDFssFrHqBFSj4BJbhhuBnUQhjQKBj8H4ZuY/PqHSPJYPZpKgH9Gh5CFn1Fjpvsqr/XLFrblzkFXi5aQCOZr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeOVnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8Str1mndR8+7qlcZ1HkcRTuAUzsGDS2jALTShBQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwCIf41N</latexit>

i

Correctness measure:

• Add unit clause              

for each sample <latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)

Syntactic class:

• Symbolic encoding 

of decision trees, 
diagrams,…



Synthesis via weighted MaxSAT

10

Recap weighted MaxSAT

Given a boolean formula                              and a weight function                                                   , 
the weighted MaxSAT problem is to find an assignment      which maximizes: 

<latexit sha1_base64="cDtKzYW12xhTZhmXd6bPeMvI6YQ=">AAACCnicbVC5TsNAEF1zhnAFKGkWEiSqyE4BNJEi0lAGiRxSYqz1euyssj60uw6KrNQ0/AoNBQjR8gV0/A2bo4CEJ4309N6MZua5CWdSmea3sbK6tr6xmdvKb+/s7u0XDg5bMk4FhSaNeSw6LpHAWQRNxRSHTiKAhC6HtjuoT/z2EIRkcXSnRgnYIQki5jNKlJacwkmpNyQi6TNcxT2XBQ/gBeBkrGqN70Ncd1jJKRTNsjkFXibWnBTRHA2n8NXzYpqGECnKiZRdy0yUnRGhGOUwzvdSCQmhAxJAV9OIhCDtbPrKGJ9pxcN+LHRFCk/V3xMZCaUcha7uDInqy0VvIv7ndVPlX9kZi5JUQURni/yUYxXjSS7YYwKo4iNNCBVM34ppnwhClU4vr0OwFl9eJq1K2booW7eVYu16HkcOHaNTdI4sdIlq6AY1UBNR9Iie0St6M56MF+Pd+Ji1rhjzmSP0B8bnD1IBmWI=</latexit>

' =
Vm

i=1 Ci

<latexit sha1_base64="z/7sUjEsOF3tTNj3hRwKUjXWVrw="></latexit>

w : {C1, . . . Cm} ! R�0

<latexit sha1_base64="NByzxCcu4HXgU+vsA7qaaslrqoY=">AAACGnicbZC7TsMwFIYdrqXcAowsFi1SWaqkAzBWdGEsEr1ITRQ5jtNatZPIdkBVFF6DhVdhYQAhNsTC2+C2GaDlSJY+//85ss/vJ4xKZVnfxsrq2vrGZmmrvL2zu7dvHhx2ZZwKTDo4ZrHo+0gSRiPSUVQx0k8EQdxnpOePW1O/d0eEpHF0qyYJcTkaRjSkGCkteaZddWTKvczJWh6FDqcBfICOpEOO9C0OCJNQO06ew/uahrOqZ1asujUruAx2ARVQVNszP50gxiknkcIMSTmwrUS5GRKKYkbyspNKkiA8RkMy0BghTqSbzVbL4alWAhjGQp9IwZn6eyJDXMoJ93UnR2okF72p+J83SFV46WY0SlJFIjx/KEwZVDGc5gQDKghWbKIBYUH1XyEeIYGw0mmWdQj24srL0G3U7fO6fdOoNK+KOErgGJyAGrDBBWiCa9AGHYDBI3gGr+DNeDJejHfjY966YhQzR+BPGV8/HQufow==</latexit>P
{Ci| �|=Ci} w(Ci)

<latexit sha1_base64="z2vBzMLQjR/4wybJkXEdqIvMy6w=">AAAB73icbVDLSgNBEOz1GeMr6tHLYCJ4Crs5qMegF48RzAOSJcxOZpMh81hnZoWw5Ce8eFDEq7/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyd1Kj3DhgJX+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3vnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hk0YJoSyyeOYKKZuxWREdaYWBdR0YUQLL+8Slq1anBZDe5r5fpNHkcBTuEMLiCAK6jDHTSgCQQ4PMMrvHmP3ov37n0sWte8fOYE/sD7/AFYLY+D</latexit>�

Encoding of interpretation synthesis in weighted MaxSat:

<latexit sha1_base64="POoEPm5fnra2STeJZOiWxDsi+zM=">AAACW3icdVFLSwMxGMxu1da16qp48hJsBU9ltwf1WKwFjxXtA7qlZNOvbTD7IMkqZdk/6UkP/hUxfSC11YHAMDMf+TLxY86kcpwPw8xtbe/kC7vWXnH/4NA+Om7LKBEUWjTikej6RAJnIbQUUxy6sQAS+Bw6/nN95ndeQEgWhU9qGkM/IOOQjRglSksDW5S9eMIGqRcQNaGE40ZmYe8VhmPAa85jtmbcAVdkJVDPfhL/RRpZVh7YJafizIE3ibskJbREc2C/ecOIJgGEinIiZc91YtVPiVCMcsgsL5EQE/pMxtDTNCQByH467ybDF1oZ4lEk9AkVnqurEykJpJwGvk7OlpTr3kz8y+slanTTT1kYJwpCurholHCsIjwrGg+ZAKr4VBNCBdO7YjohglClv8PSJbjrT94k7WrFvaq4D9VS7XZZRwGdoXN0iVx0jWroHjVRC1H0jr6MvFEwPs2caZnFRdQ0ljMn6BfM0280aLUV</latexit>

�E ^ �S ^ ��C ^ ��E

Samples:

• Uses variables             for each 

sample 

•               is true iff interpretation 

satisfying        produces     on 

<latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)
<latexit sha1_base64="YUgrfHp6TEmIOK4qZOIzWyYr+Oc=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFeyHtEvJptk2NNksSVYoS3+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4etbRMFKFNIrlUnQBryllEm4YZTjuxolgEnLaD8e3Mbz9RpZmMHswkpr7Aw4iFjGBjpcdyWmEX8nxa7hdLbtWdA60SLyMlyNDoF796A0kSQSNDONa667mx8VOsDCOcTgu9RNMYkzEe0q6lERZU++n84Ck6s8oAhVLZigyaq78nUiy0nojAdgpsRnrZm4n/ed3EhNd+yqI4MTQii0VhwpGRaPY9GjBFieETSzBRzN6KyAgrTIzNqGBD8JZfXiWtWtW7rHr3tVL9JosjDydwChXw4ArqcAcNaAIBAc/wCm+Ocl6cd+dj0Zpzsplj+APn8wdNbo9t</latexit>

(i, o)
<latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)

<latexit sha1_base64="jPE/NK1hTGChueCebXBOQ+JmX9A=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDLaCq5J0oS6LIrisYGuhCWEynbRDJw9mJkII9VfcuFDErR/izr9x0mahrQcGDufcyz1z/IQzqSzr26isrW9sblW3azu7e/sH5uFRX8apILRHYh6LgY8l5SyiPcUUp4NEUBz6nD740+vCf3ikQrI4uldZQt0QjyMWMIKVljyz3nSSCfNyJ8RqQjBHN7OmZzasljUHWiV2SRpQouuZX84oJmlII0U4lnJoW4lycywUI5zOak4qaYLJFI/pUNMIh1S6+Tz8DJ1qZYSCWOgXKTRXf2/kOJQyC309WWSUy14h/ucNUxVcujmLklTRiCwOBSlHKkZFE2jEBCWKZ5pgIpjOisgEC0yU7qumS7CXv7xK+u2Wfd6y79qNzlVZRxWO4QTOwIYL6MAtdKEHBDJ4hld4M56MF+Pd+FiMVoxypw5/YHz+AOExlEQ=</latexit>

�E
<latexit sha1_base64="aneADYxbCcmcgrwyFgNXmXzfows=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSTaWGIUJIEL2Vv2YMN+XHb3TMiFn2BjoTG2/iI7/40LXKHgSyZ5eW8mM/OihDNjff/bK6ytb2xuFbdLO7t7+wflw6O2UakmtEUUV7oTYUM5k7RlmeW0k2iKRcTpYzS+mfmPT1QbpuSDnSQ0FHgoWcwItk66r6pqv1zxa/4caJUEOalAjma//NUbKJIKKi3h2Jhu4Cc2zLC2jHA6LfVSQxNMxnhIu45KLKgJs/mpU3TmlAGKlXYlLZqrvycyLIyZiMh1CmxHZtmbif953dTGV2HGZJJaKsliUZxyZBWa/Y0GTFNi+cQRTDRztyIywhoT69IpuRCC5ZdXSbteCy5qwV290rjO4yjCCZzCOQRwCQ24hSa0gMAQnuEV3jzuvXjv3seiteDlM8fwB97nD5GdjVM=</latexit>o

<latexit sha1_base64="RASCSB1AV2V0tekQDwLfldOGMls=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSTaWGIUJIEL2VvmYMPe3mV3z4Rc+Ak2Fhpj6y+y89+4wBUKvmSSl/dmMjMvSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6zhVDFssFrHqBFSj4BJbhhuBnUQhjQKBj8H4ZuY/PqHSPJYPZpKgH9Gh5CFn1Fjpvsqr/XLFrblzkFXi5aQCOZr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeOVnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8Str1mndR8+7qlcZ1HkcRTuAUzsGDS2jALTShBQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwCIf41N</latexit>

i

Correctness measure:

• Add unit clause              

for each sample <latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)

Explainability measure:

• Add unit clause              

for each syntactic 
structure: e.g. predicate 
used, node used, …

Syntactic class:

• Symbolic encoding 

of decision trees, 
diagrams,…



Synthesis via weighted MaxSAT

10

Recap weighted MaxSAT

Given a boolean formula                              and a weight function                                                   , 
the weighted MaxSAT problem is to find an assignment      which maximizes: 

<latexit sha1_base64="cDtKzYW12xhTZhmXd6bPeMvI6YQ=">AAACCnicbVC5TsNAEF1zhnAFKGkWEiSqyE4BNJEi0lAGiRxSYqz1euyssj60uw6KrNQ0/AoNBQjR8gV0/A2bo4CEJ4309N6MZua5CWdSmea3sbK6tr6xmdvKb+/s7u0XDg5bMk4FhSaNeSw6LpHAWQRNxRSHTiKAhC6HtjuoT/z2EIRkcXSnRgnYIQki5jNKlJacwkmpNyQi6TNcxT2XBQ/gBeBkrGqN70Ncd1jJKRTNsjkFXibWnBTRHA2n8NXzYpqGECnKiZRdy0yUnRGhGOUwzvdSCQmhAxJAV9OIhCDtbPrKGJ9pxcN+LHRFCk/V3xMZCaUcha7uDInqy0VvIv7ndVPlX9kZi5JUQURni/yUYxXjSS7YYwKo4iNNCBVM34ppnwhClU4vr0OwFl9eJq1K2booW7eVYu16HkcOHaNTdI4sdIlq6AY1UBNR9Iie0St6M56MF+Pd+Ji1rhjzmSP0B8bnD1IBmWI=</latexit>

' =
Vm

i=1 Ci

<latexit sha1_base64="z/7sUjEsOF3tTNj3hRwKUjXWVrw="></latexit>

w : {C1, . . . Cm} ! R�0

<latexit sha1_base64="NByzxCcu4HXgU+vsA7qaaslrqoY=">AAACGnicbZC7TsMwFIYdrqXcAowsFi1SWaqkAzBWdGEsEr1ITRQ5jtNatZPIdkBVFF6DhVdhYQAhNsTC2+C2GaDlSJY+//85ss/vJ4xKZVnfxsrq2vrGZmmrvL2zu7dvHhx2ZZwKTDo4ZrHo+0gSRiPSUVQx0k8EQdxnpOePW1O/d0eEpHF0qyYJcTkaRjSkGCkteaZddWTKvczJWh6FDqcBfICOpEOO9C0OCJNQO06ew/uahrOqZ1asujUruAx2ARVQVNszP50gxiknkcIMSTmwrUS5GRKKYkbyspNKkiA8RkMy0BghTqSbzVbL4alWAhjGQp9IwZn6eyJDXMoJ93UnR2okF72p+J83SFV46WY0SlJFIjx/KEwZVDGc5gQDKghWbKIBYUH1XyEeIYGw0mmWdQj24srL0G3U7fO6fdOoNK+KOErgGJyAGrDBBWiCa9AGHYDBI3gGr+DNeDJejHfjY966YhQzR+BPGV8/HQufow==</latexit>P
{Ci| �|=Ci} w(Ci)

<latexit sha1_base64="z2vBzMLQjR/4wybJkXEdqIvMy6w=">AAAB73icbVDLSgNBEOz1GeMr6tHLYCJ4Crs5qMegF48RzAOSJcxOZpMh81hnZoWw5Ce8eFDEq7/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyd1Kj3DhgJX+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3vnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hk0YJoSyyeOYKKZuxWREdaYWBdR0YUQLL+8Slq1anBZDe5r5fpNHkcBTuEMLiCAK6jDHTSgCQQ4PMMrvHmP3ov37n0sWte8fOYE/sD7/AFYLY+D</latexit>�

Encoding of interpretation synthesis in weighted MaxSat:

<latexit sha1_base64="POoEPm5fnra2STeJZOiWxDsi+zM=">AAACW3icdVFLSwMxGMxu1da16qp48hJsBU9ltwf1WKwFjxXtA7qlZNOvbTD7IMkqZdk/6UkP/hUxfSC11YHAMDMf+TLxY86kcpwPw8xtbe/kC7vWXnH/4NA+Om7LKBEUWjTikej6RAJnIbQUUxy6sQAS+Bw6/nN95ndeQEgWhU9qGkM/IOOQjRglSksDW5S9eMIGqRcQNaGE40ZmYe8VhmPAa85jtmbcAVdkJVDPfhL/RRpZVh7YJafizIE3ibskJbREc2C/ecOIJgGEinIiZc91YtVPiVCMcsgsL5EQE/pMxtDTNCQByH467ybDF1oZ4lEk9AkVnqurEykJpJwGvk7OlpTr3kz8y+slanTTT1kYJwpCurholHCsIjwrGg+ZAKr4VBNCBdO7YjohglClv8PSJbjrT94k7WrFvaq4D9VS7XZZRwGdoXN0iVx0jWroHjVRC1H0jr6MvFEwPs2caZnFRdQ0ljMn6BfM0280aLUV</latexit>

�E ^ �S ^ ��C ^ ��E

Samples:

• Uses variables             for each 

sample 

•               is true iff interpretation 

satisfying        produces     on 

<latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)
<latexit sha1_base64="YUgrfHp6TEmIOK4qZOIzWyYr+Oc=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFeyHtEvJptk2NNksSVYoS3+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4etbRMFKFNIrlUnQBryllEm4YZTjuxolgEnLaD8e3Mbz9RpZmMHswkpr7Aw4iFjGBjpcdyWmEX8nxa7hdLbtWdA60SLyMlyNDoF796A0kSQSNDONa667mx8VOsDCOcTgu9RNMYkzEe0q6lERZU++n84Ck6s8oAhVLZigyaq78nUiy0nojAdgpsRnrZm4n/ed3EhNd+yqI4MTQii0VhwpGRaPY9GjBFieETSzBRzN6KyAgrTIzNqGBD8JZfXiWtWtW7rHr3tVL9JosjDydwChXw4ArqcAcNaAIBAc/wCm+Ocl6cd+dj0Zpzsplj+APn8wdNbo9t</latexit>

(i, o)
<latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)

<latexit sha1_base64="jPE/NK1hTGChueCebXBOQ+JmX9A=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDLaCq5J0oS6LIrisYGuhCWEynbRDJw9mJkII9VfcuFDErR/izr9x0mahrQcGDufcyz1z/IQzqSzr26isrW9sblW3azu7e/sH5uFRX8apILRHYh6LgY8l5SyiPcUUp4NEUBz6nD740+vCf3ikQrI4uldZQt0QjyMWMIKVljyz3nSSCfNyJ8RqQjBHN7OmZzasljUHWiV2SRpQouuZX84oJmlII0U4lnJoW4lycywUI5zOak4qaYLJFI/pUNMIh1S6+Tz8DJ1qZYSCWOgXKTRXf2/kOJQyC309WWSUy14h/ucNUxVcujmLklTRiCwOBSlHKkZFE2jEBCWKZ5pgIpjOisgEC0yU7qumS7CXv7xK+u2Wfd6y79qNzlVZRxWO4QTOwIYL6MAtdKEHBDJ4hld4M56MF+Pd+FiMVoxypw5/YHz+AOExlEQ=</latexit>

�E
<latexit sha1_base64="aneADYxbCcmcgrwyFgNXmXzfows=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSTaWGIUJIEL2Vv2YMN+XHb3TMiFn2BjoTG2/iI7/40LXKHgSyZ5eW8mM/OihDNjff/bK6ytb2xuFbdLO7t7+wflw6O2UakmtEUUV7oTYUM5k7RlmeW0k2iKRcTpYzS+mfmPT1QbpuSDnSQ0FHgoWcwItk66r6pqv1zxa/4caJUEOalAjma//NUbKJIKKi3h2Jhu4Cc2zLC2jHA6LfVSQxNMxnhIu45KLKgJs/mpU3TmlAGKlXYlLZqrvycyLIyZiMh1CmxHZtmbif953dTGV2HGZJJaKsliUZxyZBWa/Y0GTFNi+cQRTDRztyIywhoT69IpuRCC5ZdXSbteCy5qwV290rjO4yjCCZzCOQRwCQ24hSa0gMAQnuEV3jzuvXjv3seiteDlM8fwB97nD5GdjVM=</latexit>o

<latexit sha1_base64="RASCSB1AV2V0tekQDwLfldOGMls=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSTaWGIUJIEL2VvmYMPe3mV3z4Rc+Ak2Fhpj6y+y89+4wBUKvmSSl/dmMjMvSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6zhVDFssFrHqBFSj4BJbhhuBnUQhjQKBj8H4ZuY/PqHSPJYPZpKgH9Gh5CFn1Fjpvsqr/XLFrblzkFXi5aQCOZr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeOVnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8Str1mndR8+7qlcZ1HkcRTuAUzsGDS2jALTShBQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwCIf41N</latexit>

i

Correctness measure:

• Add unit clause              

for each sample <latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)

Explainability measure:

• Add unit clause              

for each syntactic 
structure: e.g. predicate 
used, node used, …

Assign appropriate weights to unit clause

Syntactic class:

• Symbolic encoding 

of decision trees, 
diagrams,…



Synthesis via weighted MaxSAT
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Recap weighted MaxSAT

Given a boolean formula                              and a weight function                                                   , 
the weighted MaxSAT problem is to find an assignment      which maximizes: 

<latexit sha1_base64="cDtKzYW12xhTZhmXd6bPeMvI6YQ=">AAACCnicbVC5TsNAEF1zhnAFKGkWEiSqyE4BNJEi0lAGiRxSYqz1euyssj60uw6KrNQ0/AoNBQjR8gV0/A2bo4CEJ4309N6MZua5CWdSmea3sbK6tr6xmdvKb+/s7u0XDg5bMk4FhSaNeSw6LpHAWQRNxRSHTiKAhC6HtjuoT/z2EIRkcXSnRgnYIQki5jNKlJacwkmpNyQi6TNcxT2XBQ/gBeBkrGqN70Ncd1jJKRTNsjkFXibWnBTRHA2n8NXzYpqGECnKiZRdy0yUnRGhGOUwzvdSCQmhAxJAV9OIhCDtbPrKGJ9pxcN+LHRFCk/V3xMZCaUcha7uDInqy0VvIv7ndVPlX9kZi5JUQURni/yUYxXjSS7YYwKo4iNNCBVM34ppnwhClU4vr0OwFl9eJq1K2booW7eVYu16HkcOHaNTdI4sdIlq6AY1UBNR9Iie0St6M56MF+Pd+Ji1rhjzmSP0B8bnD1IBmWI=</latexit>

' =
Vm

i=1 Ci

<latexit sha1_base64="z/7sUjEsOF3tTNj3hRwKUjXWVrw="></latexit>

w : {C1, . . . Cm} ! R�0

<latexit sha1_base64="NByzxCcu4HXgU+vsA7qaaslrqoY=">AAACGnicbZC7TsMwFIYdrqXcAowsFi1SWaqkAzBWdGEsEr1ITRQ5jtNatZPIdkBVFF6DhVdhYQAhNsTC2+C2GaDlSJY+//85ss/vJ4xKZVnfxsrq2vrGZmmrvL2zu7dvHhx2ZZwKTDo4ZrHo+0gSRiPSUVQx0k8EQdxnpOePW1O/d0eEpHF0qyYJcTkaRjSkGCkteaZddWTKvczJWh6FDqcBfICOpEOO9C0OCJNQO06ew/uahrOqZ1asujUruAx2ARVQVNszP50gxiknkcIMSTmwrUS5GRKKYkbyspNKkiA8RkMy0BghTqSbzVbL4alWAhjGQp9IwZn6eyJDXMoJ93UnR2okF72p+J83SFV46WY0SlJFIjx/KEwZVDGc5gQDKghWbKIBYUH1XyEeIYGw0mmWdQj24srL0G3U7fO6fdOoNK+KOErgGJyAGrDBBWiCa9AGHYDBI3gGr+DNeDJejHfjY966YhQzR+BPGV8/HQufow==</latexit>P
{Ci| �|=Ci} w(Ci)

<latexit sha1_base64="z2vBzMLQjR/4wybJkXEdqIvMy6w=">AAAB73icbVDLSgNBEOz1GeMr6tHLYCJ4Crs5qMegF48RzAOSJcxOZpMh81hnZoWw5Ce8eFDEq7/jzb9xkuxBEwsaiqpuuruihDNjff/bW1vf2NzaLuwUd/f2Dw5LR8cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyd1Kj3DhgJX+qWyX/XnQKskyEkZcjT6pa/eQJFUUGkJx8Z0Az+xYYa1ZYTTabGXGppgMsZD2nVUYkFNmM3vnaJzpwxQrLQradFc/T2RYWHMRESuU2A7MsveTPzP66Y2vg4zJpPUUkkWi+KUI6vQ7Hk0YJoSyyeOYKKZuxWREdaYWBdR0YUQLL+8Slq1anBZDe5r5fpNHkcBTuEMLiCAK6jDHTSgCQQ4PMMrvHmP3ov37n0sWte8fOYE/sD7/AFYLY+D</latexit>�

Encoding of interpretation synthesis in weighted MaxSat:

<latexit sha1_base64="POoEPm5fnra2STeJZOiWxDsi+zM=">AAACW3icdVFLSwMxGMxu1da16qp48hJsBU9ltwf1WKwFjxXtA7qlZNOvbTD7IMkqZdk/6UkP/hUxfSC11YHAMDMf+TLxY86kcpwPw8xtbe/kC7vWXnH/4NA+Om7LKBEUWjTikej6RAJnIbQUUxy6sQAS+Bw6/nN95ndeQEgWhU9qGkM/IOOQjRglSksDW5S9eMIGqRcQNaGE40ZmYe8VhmPAa85jtmbcAVdkJVDPfhL/RRpZVh7YJafizIE3ibskJbREc2C/ecOIJgGEinIiZc91YtVPiVCMcsgsL5EQE/pMxtDTNCQByH467ybDF1oZ4lEk9AkVnqurEykJpJwGvk7OlpTr3kz8y+slanTTT1kYJwpCurholHCsIjwrGg+ZAKr4VBNCBdO7YjohglClv8PSJbjrT94k7WrFvaq4D9VS7XZZRwGdoXN0iVx0jWroHjVRC1H0jr6MvFEwPs2caZnFRdQ0ljMn6BfM0280aLUV</latexit>

�E ^ �S ^ ��C ^ ��E

Samples:

• Uses variables             for each 

sample 

•               is true iff interpretation 

satisfying        produces     on 

<latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)
<latexit sha1_base64="YUgrfHp6TEmIOK4qZOIzWyYr+Oc=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFeyHtEvJptk2NNksSVYoS3+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4etbRMFKFNIrlUnQBryllEm4YZTjuxolgEnLaD8e3Mbz9RpZmMHswkpr7Aw4iFjGBjpcdyWmEX8nxa7hdLbtWdA60SLyMlyNDoF796A0kSQSNDONa667mx8VOsDCOcTgu9RNMYkzEe0q6lERZU++n84Ck6s8oAhVLZigyaq78nUiy0nojAdgpsRnrZm4n/ed3EhNd+yqI4MTQii0VhwpGRaPY9GjBFieETSzBRzN6KyAgrTIzNqGBD8JZfXiWtWtW7rHr3tVL9JosjDydwChXw4ArqcAcNaAIBAc/wCm+Ocl6cd+dj0Zpzsplj+APn8wdNbo9t</latexit>

(i, o)
<latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)

<latexit sha1_base64="jPE/NK1hTGChueCebXBOQ+JmX9A=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDLaCq5J0oS6LIrisYGuhCWEynbRDJw9mJkII9VfcuFDErR/izr9x0mahrQcGDufcyz1z/IQzqSzr26isrW9sblW3azu7e/sH5uFRX8apILRHYh6LgY8l5SyiPcUUp4NEUBz6nD740+vCf3ikQrI4uldZQt0QjyMWMIKVljyz3nSSCfNyJ8RqQjBHN7OmZzasljUHWiV2SRpQouuZX84oJmlII0U4lnJoW4lycywUI5zOak4qaYLJFI/pUNMIh1S6+Tz8DJ1qZYSCWOgXKTRXf2/kOJQyC309WWSUy14h/ucNUxVcujmLklTRiCwOBSlHKkZFE2jEBCWKZ5pgIpjOisgEC0yU7qumS7CXv7xK+u2Wfd6y79qNzlVZRxWO4QTOwIYL6MAtdKEHBDJ4hld4M56MF+Pd+FiMVoxypw5/YHz+AOExlEQ=</latexit>

�E
<latexit sha1_base64="aneADYxbCcmcgrwyFgNXmXzfows=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSTaWGIUJIEL2Vv2YMN+XHb3TMiFn2BjoTG2/iI7/40LXKHgSyZ5eW8mM/OihDNjff/bK6ytb2xuFbdLO7t7+wflw6O2UakmtEUUV7oTYUM5k7RlmeW0k2iKRcTpYzS+mfmPT1QbpuSDnSQ0FHgoWcwItk66r6pqv1zxa/4caJUEOalAjma//NUbKJIKKi3h2Jhu4Cc2zLC2jHA6LfVSQxNMxnhIu45KLKgJs/mpU3TmlAGKlXYlLZqrvycyLIyZiMh1CmxHZtmbif953dTGV2HGZJJaKsliUZxyZBWa/Y0GTFNi+cQRTDRztyIywhoT69IpuRCC5ZdXSbteCy5qwV290rjO4yjCCZzCOQRwCQ24hSa0gMAQnuEV3jzuvXjv3seiteDlM8fwB97nD5GdjVM=</latexit>o

<latexit sha1_base64="RASCSB1AV2V0tekQDwLfldOGMls=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSTaWGIUJIEL2VvmYMPe3mV3z4Rc+Ak2Fhpj6y+y89+4wBUKvmSSl/dmMjMvSATXxnW/ncLa+sbmVnG7tLO7t39QPjxq6zhVDFssFrHqBFSj4BJbhhuBnUQhjQKBj8H4ZuY/PqHSPJYPZpKgH9Gh5CFn1Fjpvsqr/XLFrblzkFXi5aQCOZr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeOVnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8Str1mndR8+7qlcZ1HkcRTuAUzsGDS2jALTShBQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwCIf41N</latexit>

i

Correctness measure:

• Add unit clause              

for each sample <latexit sha1_base64="Z2Cchda+g+O/UHPbYZdnH76+K10=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CbZCBSm7PajHohePFewHbJeSTbNtaLJZkqxQlv4MLx4U8eqv8ea/MW33oNUHA4/3ZpiZFyacaeO6X05hbX1jc6u4XdrZ3ds/KB8edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDye3c7z5SpZmMH8w0oYHAo5hFjGBjJb8qBlmNXcjzWXVQrrh1dwH0l3g5qUCO1qD82R9KkgoaG8Kx1r7nJibIsDKMcDor9VNNE0wmeER9S2MsqA6yxckzdGaVIYqkshUbtFB/TmRYaD0Voe0U2Iz1qjcX//P81ETXQcbiJDU0JstFUcqRkWj+PxoyRYnhU0swUczeisgYK0yMTalkQ/BWX/5LOo26d1n37huV5k0eRxFO4BRq4MEVNOEOWtAGAhKe4AVeHeM8O2/O+7K14OQzx/ALzsc306yQTQ==</latexit>m(i,o)

Explainability measure:

• Add unit clause              

for each syntactic 
structure: e.g. predicate 
used, node used, …

Assign appropriate weights to unit clause

Outcome: Pareto-optimal interpretation with maximum sum of correctness and explainability score

Syntactic class:

• Symbolic encoding 

of decision trees, 
diagrams,…
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• Synthesize initial Pareto-optimal interpretation


• Every PO-interpretation splits space into four regions


• Continue search in regions 3 and 4:


‣ can be done by setting upper and lower bounds on 
explainability measure   


‣ if correctness measure higher than previous measure, 
then new PO-interpretation found




Exploration of Pareto-Optimal Space
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• Synthesize initial Pareto-optimal interpretation


• Every PO-interpretation splits space into four regions


• Continue search in regions 3 and 4:


‣ can be done by setting upper and lower bounds on 
explainability measure   


‣ if correctness measure higher than previous measure, 
then new PO-interpretation found


‣ otherwise, repeat process with new explainability 
threshold  
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Pareto-optimal

Synthesis

<latexit sha1_base64="1p364Hl5y/9TdWXneqzRMvLfVDc=">AAACHHicbVDJSgNBEO1xjXEb9eilMRE8hZkI6jHoRU9GNAtkQujpVJImPYvdNUII+RAv/ooXD4p48SD4N3YWXBIfFDzeq6Kqnh9LodFxPq25+YXFpeXUSnp1bX1j097aLusoURxKPJKRqvpMgxQhlFCghGqsgAW+hIrfPRv6lTtQWkThDfZiqAesHYqW4AyN1LAPs17AsMOZpNfU04mvAeGWfosX1EMRgP5RLrMNO+PknBHoLHEnJEMmKDbsd68Z8SSAELlkWtdcJ8Z6nykUXMIg7SUaYsa7rA01Q0NmFtb7o+cGdN8oTdqKlKkQ6Uj9PdFngda9wDedwxP1tDcU//NqCbZO6n0RxglCyMeLWomkGNFhUrQpFHCUPUMYV8LcSnmHKcbR5Jk2IbjTL8+Scj7nHuXcq3ymcDqJI0V2yR45IC45JgVyToqkRDi5J4/kmbxYD9aT9Wq9jVvnrMnMDvkD6+ML9d+gqA==</latexit>

S ✓ I ⇥O

<latexit sha1_base64="j3YUF47Tao7NjD5wGjqxmHd0EbY="></latexit>

�C : (I ! O)⇥ 2(I⇥O)
! R�0

<latexit sha1_base64="8Wm3vBubWjIQgCU3qbmdFWcbagw="></latexit>

�E : E ! R�0

<latexit sha1_base64="TQShmtX62zZFaxjx7kHcH6By+mg=">AAACH3icbVDLSsNAFJ34rPUVdelmsBXqpiRdVJdFEXRlBfuAJpTJdNIOnUzCzEQpoX/ixl9x40IRcde/cdKGoq0HBg7n3Hvn3uNFjEplWRNjZXVtfWMzt5Xf3tnd2zcPDpsyjAUmDRyyULQ9JAmjnDQUVYy0I0FQ4DHS8oZXqd96JELSkD+oUUTcAPU59SlGSktds1p0AqQGGDF47aTjOCzNlVvoCNofKCRE+ATn8t1ZsWsWrLI1BVwmdkYKIEO9a347vRDHAeEKMyRlx7Yi5SZIKIoZGeedWJII4SHqk46mHAVEusn0vjE81UoP+qHQjys4VX93JCiQchR4ujLdUS56qfif14mVf+EmlEexIhzPPvJjBlUI07BgjwqCFRtpgrCgeleIB0ggrHSkeR2CvXjyMmlWyna1bN9XCrXLLI4cOAYnoARscA5q4AbUQQNg8AxewTv4MF6MN+PT+JqVrhhZzxH4A2PyAxRJob8=</latexit>

E : (I ! O)

<latexit sha1_base64="PzejgihR0QPlA+/rZaTQJIRe+80="></latexit>

E 2 argmax�E02 E (�C(fE0 ,S),�E(E0))

Set of samples
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Pareto-optimal

Synthesis

<latexit sha1_base64="1p364Hl5y/9TdWXneqzRMvLfVDc=">AAACHHicbVDJSgNBEO1xjXEb9eilMRE8hZkI6jHoRU9GNAtkQujpVJImPYvdNUII+RAv/ooXD4p48SD4N3YWXBIfFDzeq6Kqnh9LodFxPq25+YXFpeXUSnp1bX1j097aLusoURxKPJKRqvpMgxQhlFCghGqsgAW+hIrfPRv6lTtQWkThDfZiqAesHYqW4AyN1LAPs17AsMOZpNfU04mvAeGWfosX1EMRgP5RLrMNO+PknBHoLHEnJEMmKDbsd68Z8SSAELlkWtdcJ8Z6nykUXMIg7SUaYsa7rA01Q0NmFtb7o+cGdN8oTdqKlKkQ6Uj9PdFngda9wDedwxP1tDcU//NqCbZO6n0RxglCyMeLWomkGNFhUrQpFHCUPUMYV8LcSnmHKcbR5Jk2IbjTL8+Scj7nHuXcq3ymcDqJI0V2yR45IC45JgVyToqkRDi5J4/kmbxYD9aT9Wq9jVvnrMnMDvkD6+ML9d+gqA==</latexit>

S ✓ I ⇥O

<latexit sha1_base64="j3YUF47Tao7NjD5wGjqxmHd0EbY="></latexit>

�C : (I ! O)⇥ 2(I⇥O)
! R�0

<latexit sha1_base64="8Wm3vBubWjIQgCU3qbmdFWcbagw="></latexit>

�E : E ! R�0

<latexit sha1_base64="TQShmtX62zZFaxjx7kHcH6By+mg=">AAACH3icbVDLSsNAFJ34rPUVdelmsBXqpiRdVJdFEXRlBfuAJpTJdNIOnUzCzEQpoX/ixl9x40IRcde/cdKGoq0HBg7n3Hvn3uNFjEplWRNjZXVtfWMzt5Xf3tnd2zcPDpsyjAUmDRyyULQ9JAmjnDQUVYy0I0FQ4DHS8oZXqd96JELSkD+oUUTcAPU59SlGSktds1p0AqQGGDF47aTjOCzNlVvoCNofKCRE+ATn8t1ZsWsWrLI1BVwmdkYKIEO9a347vRDHAeEKMyRlx7Yi5SZIKIoZGeedWJII4SHqk46mHAVEusn0vjE81UoP+qHQjys4VX93JCiQchR4ujLdUS56qfif14mVf+EmlEexIhzPPvJjBlUI07BgjwqCFRtpgrCgeleIB0ggrHSkeR2CvXjyMmlWyna1bN9XCrXLLI4cOAYnoARscA5q4AbUQQNg8AxewTv4MF6MN+PT+JqVrhhZzxH4A2PyAxRJob8=</latexit>

E : (I ! O)

<latexit sha1_base64="PzejgihR0QPlA+/rZaTQJIRe+80="></latexit>

E 2 argmax�E02 E (�C(fE0 ,S),�E(E0))

Set of samples

• Obtaining an exhaustive set of samples is often not practical
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Pareto-optimal

Synthesis

<latexit sha1_base64="1p364Hl5y/9TdWXneqzRMvLfVDc=">AAACHHicbVDJSgNBEO1xjXEb9eilMRE8hZkI6jHoRU9GNAtkQujpVJImPYvdNUII+RAv/ooXD4p48SD4N3YWXBIfFDzeq6Kqnh9LodFxPq25+YXFpeXUSnp1bX1j097aLusoURxKPJKRqvpMgxQhlFCghGqsgAW+hIrfPRv6lTtQWkThDfZiqAesHYqW4AyN1LAPs17AsMOZpNfU04mvAeGWfosX1EMRgP5RLrMNO+PknBHoLHEnJEMmKDbsd68Z8SSAELlkWtdcJ8Z6nykUXMIg7SUaYsa7rA01Q0NmFtb7o+cGdN8oTdqKlKkQ6Uj9PdFngda9wDedwxP1tDcU//NqCbZO6n0RxglCyMeLWomkGNFhUrQpFHCUPUMYV8LcSnmHKcbR5Jk2IbjTL8+Scj7nHuXcq3ymcDqJI0V2yR45IC45JgVyToqkRDi5J4/kmbxYD9aT9Wq9jVvnrMnMDvkD6+ML9d+gqA==</latexit>

S ✓ I ⇥O

<latexit sha1_base64="j3YUF47Tao7NjD5wGjqxmHd0EbY="></latexit>

�C : (I ! O)⇥ 2(I⇥O)
! R�0

<latexit sha1_base64="8Wm3vBubWjIQgCU3qbmdFWcbagw="></latexit>

�E : E ! R�0

<latexit sha1_base64="TQShmtX62zZFaxjx7kHcH6By+mg=">AAACH3icbVDLSsNAFJ34rPUVdelmsBXqpiRdVJdFEXRlBfuAJpTJdNIOnUzCzEQpoX/ixl9x40IRcde/cdKGoq0HBg7n3Hvn3uNFjEplWRNjZXVtfWMzt5Xf3tnd2zcPDpsyjAUmDRyyULQ9JAmjnDQUVYy0I0FQ4DHS8oZXqd96JELSkD+oUUTcAPU59SlGSktds1p0AqQGGDF47aTjOCzNlVvoCNofKCRE+ATn8t1ZsWsWrLI1BVwmdkYKIEO9a347vRDHAeEKMyRlx7Yi5SZIKIoZGeedWJII4SHqk46mHAVEusn0vjE81UoP+qHQjys4VX93JCiQchR4ujLdUS56qfif14mVf+EmlEexIhzPPvJjBlUI07BgjwqCFRtpgrCgeleIB0ggrHSkeR2CvXjyMmlWyna1bN9XCrXLLI4cOAYnoARscA5q4AbUQQNg8AxewTv4MF6MN+PT+JqVrhhZzxH4A2PyAxRJob8=</latexit>

E : (I ! O)

<latexit sha1_base64="PzejgihR0QPlA+/rZaTQJIRe+80="></latexit>

E 2 argmax�E02 E (�C(fE0 ,S),�E(E0))

Set of samples

• Obtaining an exhaustive set of samples is often not practical

• How large must the set of samples be to get an interpretation that does not overfit 
the set of samples (with a certain probability)?
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Pareto-optimal

Synthesis

<latexit sha1_base64="1p364Hl5y/9TdWXneqzRMvLfVDc=">AAACHHicbVDJSgNBEO1xjXEb9eilMRE8hZkI6jHoRU9GNAtkQujpVJImPYvdNUII+RAv/ooXD4p48SD4N3YWXBIfFDzeq6Kqnh9LodFxPq25+YXFpeXUSnp1bX1j097aLusoURxKPJKRqvpMgxQhlFCghGqsgAW+hIrfPRv6lTtQWkThDfZiqAesHYqW4AyN1LAPs17AsMOZpNfU04mvAeGWfosX1EMRgP5RLrMNO+PknBHoLHEnJEMmKDbsd68Z8SSAELlkWtdcJ8Z6nykUXMIg7SUaYsa7rA01Q0NmFtb7o+cGdN8oTdqKlKkQ6Uj9PdFngda9wDedwxP1tDcU//NqCbZO6n0RxglCyMeLWomkGNFhUrQpFHCUPUMYV8LcSnmHKcbR5Jk2IbjTL8+Scj7nHuXcq3ymcDqJI0V2yR45IC45JgVyToqkRDi5J4/kmbxYD9aT9Wq9jVvnrMnMDvkD6+ML9d+gqA==</latexit>

S ✓ I ⇥O

<latexit sha1_base64="j3YUF47Tao7NjD5wGjqxmHd0EbY="></latexit>

�C : (I ! O)⇥ 2(I⇥O)
! R�0

<latexit sha1_base64="8Wm3vBubWjIQgCU3qbmdFWcbagw="></latexit>

�E : E ! R�0

<latexit sha1_base64="TQShmtX62zZFaxjx7kHcH6By+mg=">AAACH3icbVDLSsNAFJ34rPUVdelmsBXqpiRdVJdFEXRlBfuAJpTJdNIOnUzCzEQpoX/ixl9x40IRcde/cdKGoq0HBg7n3Hvn3uNFjEplWRNjZXVtfWMzt5Xf3tnd2zcPDpsyjAUmDRyyULQ9JAmjnDQUVYy0I0FQ4DHS8oZXqd96JELSkD+oUUTcAPU59SlGSktds1p0AqQGGDF47aTjOCzNlVvoCNofKCRE+ATn8t1ZsWsWrLI1BVwmdkYKIEO9a347vRDHAeEKMyRlx7Yi5SZIKIoZGeedWJII4SHqk46mHAVEusn0vjE81UoP+qHQjys4VX93JCiQchR4ujLdUS56qfif14mVf+EmlEexIhzPPvJjBlUI07BgjwqCFRtpgrCgeleIB0ggrHSkeR2CvXjyMmlWyna1bN9XCrXLLI4cOAYnoARscA5q4AbUQQNg8AxewTv4MF6MN+PT+JqVrhhZzxH4A2PyAxRJob8=</latexit>

E : (I ! O)

<latexit sha1_base64="PzejgihR0QPlA+/rZaTQJIRe+80="></latexit>

E 2 argmax�E02 E (�C(fE0 ,S),�E(E0))

Set of samples

• Obtaining an exhaustive set of samples is often not practical

• How large must the set of samples be to get an interpretation that does not overfit 
the set of samples (with a certain probability)?

• Answer: Probably Approximately Correct (PAC) Learnability
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PAC Learnability

A class of interpretations      is PAC-learnable with respect to the set of samples     and a loss 
function    , if there exists a function                                    and an algorithm such that:


• for every                         and distribution     over    ,


• when running the algorithm on                              i.i.d. samples generated according to     , 


• the algorithm returns an interpretation      s.t.


where   

<latexit sha1_base64="7tF/Lo5p/f09VAiIAztK7j0u4KQ=">AAAB83icbVBNSwMxFHxbv2r9qnr0EmwFT2W3B/VYFMFjBVsL3aVk02wbms2GJCuUpX/DiwdFvPpnvPlvzLZ70NaBwDDzHm8yoeRMG9f9dkpr6xubW+Xtys7u3v5B9fCoq5NUEdohCU9UL8SaciZoxzDDaU8qiuOQ08dwcpP7j09UaZaIBzOVNIjxSLCIEWys5Nf9GJsxwRzd1gfVmttw50CrxCtIDQq0B9Uvf5iQNKbCEI617nuuNEGGlWGE01nFTzWVmEzwiPYtFTimOsjmmWfozCpDFCXKPmHQXP29keFY62kc2sk8ol72cvE/r5+a6CrImJCpoYIsDkUpRyZBeQFoyBQlhk8twUQxmxWRMVaYGFtTxZbgLX95lXSbDe+i4d03a63roo4ynMApnIMHl9CCO2hDBwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDDOZDZ</latexit>

E
<latexit sha1_base64="A2lw1pJJYDYKSFjYyvCsBqcdP20=">AAACHXicbVDLSgMxFM3UV62vUZdugq1QQcpMEXVZFMGVVLAP6NSSSdM2NJMMSUYpQ3/Ejb/ixoUiLtyIf2Nm2oW2Hggczj335t7jh4wq7TjfVmZhcWl5JbuaW1vf2Nyyt3fqSkQSkxoWTMimjxRhlJOappqRZigJCnxGGv7wIqk37olUVPBbPQpJO0B9TnsUI22kjn1cCDqxFyA9wIjByzH0kpkcFp0j9/Cu7EnaH2gkpXiAqcv34XWhY+edkpMCzhN3SvJgimrH/vS6AkcB4RozpFTLdULdjpHUFDMyznmRIiHCQ9QnLUM5Cohqx+l1Y3hglC7sCWke1zBVf3fEKFBqFPjGmWyoZmuJ+F+tFeneWTumPIw04XjyUS9iUAuYRAW7VBKs2cgQhCU1u0I8QBJhbQLNmRDc2ZPnSb1cck9K7k05XzmfxpEFe2AfFIELTkEFXIEqqAEMHsEzeAVv1pP1Yr1bHxNrxpr27II/sL5+ANH0oIA=</latexit>

mE : (0, 1)2 ! N
<latexit sha1_base64="8tTNhdnY9S7NkJJ7AMBgiW8XF0w=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJECGE3hVoGbSwjmAdkQ5idvUmGzM4sM7NCWNLY+Cs2ForY+g92/o2TR6GJBy4czrmXe+8JYs60cd1vZ2V1bX1jM7OV3d7Z3dvPHRw2tEwUhTqVXKpWQDRwJqBumOHQihWQKODQDIY3E7/5AEozKe7NKIZORPqC9Rglxkrd3EnBD4EbUsI+xJpxKbDPBC66Je+80M3l3bI7BV4m3pzk0Ry1bu7LDyVNIhCGcqJ123Nj00mJMoxyGGf9RENM6JD0oW2pIBHoTjr9YozPrBLinlS2hMFT9fdESiKtR1FgOyNiBnrRm4j/ee3E9K46KRNxYkDQ2aJewrGReBIJDpkCavjIEkIVs7diOiCKUGODy9oQvMWXl0mjUvYuyt5dJV+9nseRQcfoFBWRhy5RFd2iGqojih7RM3pFb86T8+K8Ox+z1hVnPnOE/sD5/AEm1ZZo</latexit>

�, ✏ 2 (0, 1)
<latexit sha1_base64="1t5s/A4F/fQf1AB3ecySkSo3GrA=">AAACEHicbVDLSgNBEJyNrxhfqx69DCZiBAm7OajHoAgeI5gHZEOYnXSSITOzy8ysEJZ8ghd/xYsHRbx69ObfOHkcNFrQUFR1090Vxpxp43lfTmZpeWV1Lbue29jc2t5xd/fqOkoUhRqNeKSaIdHAmYSaYYZDM1ZARMihEQ6vJn7jHpRmkbwzoxjagvQl6zFKjJU67nFB4KAPWHTSQBAzoITj63ExgFgzHsnToAvckJNCx817JW8K/Jf4c5JHc1Q77mfQjWgiQBrKidYt34tNOyXKMMphnAsSDTGhQ9KHlqWSCNDtdPrQGB9ZpYt7kbIlDZ6qPydSIrQeidB2To7Wi95E/M9rJaZ30U6ZjBMDks4W9RKOTYQn6eAuU0ANH1lCqGL2VkwHRBFqbIY5G4K/+PJfUi+X/LOSf1vOVy7ncWTRATpEReSjc1RBN6iKaoiiB/SEXtCr8+g8O2/O+6w148xn9tEvOB/f9eib6g==</latexit>

m � mE(✏, �)
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
<latexit sha1_base64="ERGAY8zlggJSklz87Ie3+0Pi4es=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBhPBU9jNQT0GRfAY0TwgWcLsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eTW1jc2t/LbhZ3dvf2D4uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn5rSeujYjVI44T7kd0oEQoGEUrPZRvy71iya24c5BV4mWkBBnqveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGVPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU0qxXvouLdV0u16yyOPJzAKZyDB5dQgzuoQwMYDOAZXuHNkc6L8+58LFpzTjZzDH/gfP4AUcuNKQ==</latexit>

E
<latexit sha1_base64="OIqCWuK8Qg45HxyJLnZIKihXc14="></latexit>

Pr(|LD(E)� min
E02 E

LD(E0)|  ✏) � 1� �
<latexit sha1_base64="XBMd6XRivh1cd0I95yPZ25EXWPE=">AAACE3icbVDLSsNAFJ3UV62vqEs3g63QipSkC3UjFG3BhYsK9gFNCJPppB06eTAzEdrQf3Djr7hxoYhbN+78GydtF1o9cOFwzr3ce48bMSqkYXxpmaXlldW17HpuY3Nre0ff3WuJMOaYNHHIQt5xkSCMBqQpqWSkE3GCfJeRtju8Sv32PeGChsGdHEXE9lE/oB7FSCrJ0Y8LN06tWC/BC2j5SA5cF9adZGwJ6sPaBHYtwlixfjIu2QVHzxtlYwr4l5hzkgdzNBz90+qFOPZJIDFDQnRNI5J2grikmJFJzooFiRAeoj7pKhognwg7mf40gUdK6UEv5KoCCafqz4kE+UKMfFd1pneLRS8V//O6sfTO7YQGUSxJgGeLvJhBGcI0INijnGDJRoogzKm6FeIB4ghLFWNOhWAuvvyXtCpl87Rs3lby1ct5HFlwAA5BEZjgDFTBNWiAJsDgATyBF/CqPWrP2pv2PmvNaPOZffAL2sc3VEKbUw==</latexit>

LD(E) = Ez⇠D[`(E, z)]

<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="P89JVXix7vyCV3tviJqwXBro4zI=">AAAB7XicbVA9SwNBEJ3zM8avqKXNYiJYhbsUahm0sYxgPiA5wt5mLlmzt3fs7gnhyH+wsVDE1v9j579xk1yhiQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUqvRQiEq/VHar7hxklXg5KUOORr/01RvELI1QGiao1l3PTYyfUWU4Ezgt9lKNCWVjOsSupZJGqP1sfu2UnFtlQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2OhlwhcyIiSWUKW5vJWxEFWXGBlS0IXjLL6+SVq3qXVa9+1q5fpPHUYBTOIML8OAK6nAHDWgCg0d4hld4c2LnxXl3Phata04+cwJ/4Hz+AMgBjps=</latexit>

`
<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
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PAC Learnability

A class of interpretations      is PAC-learnable with respect to the set of samples     and a loss 
function    , if there exists a function                                    and an algorithm such that:


• for every                         and distribution     over    ,


• when running the algorithm on                              i.i.d. samples generated according to     , 


• the algorithm returns an interpretation      s.t.


where   

<latexit sha1_base64="7tF/Lo5p/f09VAiIAztK7j0u4KQ=">AAAB83icbVBNSwMxFHxbv2r9qnr0EmwFT2W3B/VYFMFjBVsL3aVk02wbms2GJCuUpX/DiwdFvPpnvPlvzLZ70NaBwDDzHm8yoeRMG9f9dkpr6xubW+Xtys7u3v5B9fCoq5NUEdohCU9UL8SaciZoxzDDaU8qiuOQ08dwcpP7j09UaZaIBzOVNIjxSLCIEWys5Nf9GJsxwRzd1gfVmttw50CrxCtIDQq0B9Uvf5iQNKbCEI617nuuNEGGlWGE01nFTzWVmEzwiPYtFTimOsjmmWfozCpDFCXKPmHQXP29keFY62kc2sk8ol72cvE/r5+a6CrImJCpoYIsDkUpRyZBeQFoyBQlhk8twUQxmxWRMVaYGFtTxZbgLX95lXSbDe+i4d03a63roo4ynMApnIMHl9CCO2hDBwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDDOZDZ</latexit>

E
<latexit sha1_base64="A2lw1pJJYDYKSFjYyvCsBqcdP20=">AAACHXicbVDLSgMxFM3UV62vUZdugq1QQcpMEXVZFMGVVLAP6NSSSdM2NJMMSUYpQ3/Ejb/ixoUiLtyIf2Nm2oW2Hggczj335t7jh4wq7TjfVmZhcWl5JbuaW1vf2Nyyt3fqSkQSkxoWTMimjxRhlJOappqRZigJCnxGGv7wIqk37olUVPBbPQpJO0B9TnsUI22kjn1cCDqxFyA9wIjByzH0kpkcFp0j9/Cu7EnaH2gkpXiAqcv34XWhY+edkpMCzhN3SvJgimrH/vS6AkcB4RozpFTLdULdjpHUFDMyznmRIiHCQ9QnLUM5Cohqx+l1Y3hglC7sCWke1zBVf3fEKFBqFPjGmWyoZmuJ+F+tFeneWTumPIw04XjyUS9iUAuYRAW7VBKs2cgQhCU1u0I8QBJhbQLNmRDc2ZPnSb1cck9K7k05XzmfxpEFe2AfFIELTkEFXIEqqAEMHsEzeAVv1pP1Yr1bHxNrxpr27II/sL5+ANH0oIA=</latexit>

mE : (0, 1)2 ! N
<latexit sha1_base64="8tTNhdnY9S7NkJJ7AMBgiW8XF0w=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJECGE3hVoGbSwjmAdkQ5idvUmGzM4sM7NCWNLY+Cs2ForY+g92/o2TR6GJBy4czrmXe+8JYs60cd1vZ2V1bX1jM7OV3d7Z3dvPHRw2tEwUhTqVXKpWQDRwJqBumOHQihWQKODQDIY3E7/5AEozKe7NKIZORPqC9Rglxkrd3EnBD4EbUsI+xJpxKbDPBC66Je+80M3l3bI7BV4m3pzk0Ry1bu7LDyVNIhCGcqJ123Nj00mJMoxyGGf9RENM6JD0oW2pIBHoTjr9YozPrBLinlS2hMFT9fdESiKtR1FgOyNiBnrRm4j/ee3E9K46KRNxYkDQ2aJewrGReBIJDpkCavjIEkIVs7diOiCKUGODy9oQvMWXl0mjUvYuyt5dJV+9nseRQcfoFBWRhy5RFd2iGqojih7RM3pFb86T8+K8Ox+z1hVnPnOE/sD5/AEm1ZZo</latexit>

�, ✏ 2 (0, 1)
<latexit sha1_base64="1t5s/A4F/fQf1AB3ecySkSo3GrA=">AAACEHicbVDLSgNBEJyNrxhfqx69DCZiBAm7OajHoAgeI5gHZEOYnXSSITOzy8ysEJZ8ghd/xYsHRbx69ObfOHkcNFrQUFR1090Vxpxp43lfTmZpeWV1Lbue29jc2t5xd/fqOkoUhRqNeKSaIdHAmYSaYYZDM1ZARMihEQ6vJn7jHpRmkbwzoxjagvQl6zFKjJU67nFB4KAPWHTSQBAzoITj63ExgFgzHsnToAvckJNCx817JW8K/Jf4c5JHc1Q77mfQjWgiQBrKidYt34tNOyXKMMphnAsSDTGhQ9KHlqWSCNDtdPrQGB9ZpYt7kbIlDZ6qPydSIrQeidB2To7Wi95E/M9rJaZ30U6ZjBMDks4W9RKOTYQn6eAuU0ANH1lCqGL2VkwHRBFqbIY5G4K/+PJfUi+X/LOSf1vOVy7ncWTRATpEReSjc1RBN6iKaoiiB/SEXtCr8+g8O2/O+6w148xn9tEvOB/f9eib6g==</latexit>

m � mE(✏, �)
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
<latexit sha1_base64="ERGAY8zlggJSklz87Ie3+0Pi4es=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBhPBU9jNQT0GRfAY0TwgWcLsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eTW1jc2t/LbhZ3dvf2D4uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn5rSeujYjVI44T7kd0oEQoGEUrPZRvy71iya24c5BV4mWkBBnqveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGVPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU0qxXvouLdV0u16yyOPJzAKZyDB5dQgzuoQwMYDOAZXuHNkc6L8+58LFpzTjZzDH/gfP4AUcuNKQ==</latexit>

E
<latexit sha1_base64="OIqCWuK8Qg45HxyJLnZIKihXc14="></latexit>

Pr(|LD(E)� min
E02 E

LD(E0)|  ✏) � 1� �
<latexit sha1_base64="XBMd6XRivh1cd0I95yPZ25EXWPE=">AAACE3icbVDLSsNAFJ3UV62vqEs3g63QipSkC3UjFG3BhYsK9gFNCJPppB06eTAzEdrQf3Djr7hxoYhbN+78GydtF1o9cOFwzr3ce48bMSqkYXxpmaXlldW17HpuY3Nre0ff3WuJMOaYNHHIQt5xkSCMBqQpqWSkE3GCfJeRtju8Sv32PeGChsGdHEXE9lE/oB7FSCrJ0Y8LN06tWC/BC2j5SA5cF9adZGwJ6sPaBHYtwlixfjIu2QVHzxtlYwr4l5hzkgdzNBz90+qFOPZJIDFDQnRNI5J2grikmJFJzooFiRAeoj7pKhognwg7mf40gUdK6UEv5KoCCafqz4kE+UKMfFd1pneLRS8V//O6sfTO7YQGUSxJgGeLvJhBGcI0INijnGDJRoogzKm6FeIB4ghLFWNOhWAuvvyXtCpl87Rs3lby1ct5HFlwAA5BEZjgDFTBNWiAJsDgATyBF/CqPWrP2pv2PmvNaPOZffAL2sc3VEKbUw==</latexit>

LD(E) = Ez⇠D[`(E, z)]

<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="P89JVXix7vyCV3tviJqwXBro4zI=">AAAB7XicbVA9SwNBEJ3zM8avqKXNYiJYhbsUahm0sYxgPiA5wt5mLlmzt3fs7gnhyH+wsVDE1v9j579xk1yhiQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUqvRQiEq/VHar7hxklXg5KUOORr/01RvELI1QGiao1l3PTYyfUWU4Ezgt9lKNCWVjOsSupZJGqP1sfu2UnFtlQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2OhlwhcyIiSWUKW5vJWxEFWXGBlS0IXjLL6+SVq3qXVa9+1q5fpPHUYBTOIML8OAK6nAHDWgCg0d4hld4c2LnxXl3Phata04+cwJ/4Hz+AMgBjps=</latexit>

`
<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
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PAC Learnability

A class of interpretations      is PAC-learnable with respect to the set of samples     and a loss 
function    , if there exists a function                                    and an algorithm such that:


• for every                         and distribution     over    ,


• when running the algorithm on                              i.i.d. samples generated according to     , 


• the algorithm returns an interpretation      s.t.


where   

<latexit sha1_base64="7tF/Lo5p/f09VAiIAztK7j0u4KQ=">AAAB83icbVBNSwMxFHxbv2r9qnr0EmwFT2W3B/VYFMFjBVsL3aVk02wbms2GJCuUpX/DiwdFvPpnvPlvzLZ70NaBwDDzHm8yoeRMG9f9dkpr6xubW+Xtys7u3v5B9fCoq5NUEdohCU9UL8SaciZoxzDDaU8qiuOQ08dwcpP7j09UaZaIBzOVNIjxSLCIEWys5Nf9GJsxwRzd1gfVmttw50CrxCtIDQq0B9Uvf5iQNKbCEI617nuuNEGGlWGE01nFTzWVmEzwiPYtFTimOsjmmWfozCpDFCXKPmHQXP29keFY62kc2sk8ol72cvE/r5+a6CrImJCpoYIsDkUpRyZBeQFoyBQlhk8twUQxmxWRMVaYGFtTxZbgLX95lXSbDe+i4d03a63roo4ynMApnIMHl9CCO2hDBwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDDOZDZ</latexit>

E
<latexit sha1_base64="A2lw1pJJYDYKSFjYyvCsBqcdP20=">AAACHXicbVDLSgMxFM3UV62vUZdugq1QQcpMEXVZFMGVVLAP6NSSSdM2NJMMSUYpQ3/Ejb/ixoUiLtyIf2Nm2oW2Hggczj335t7jh4wq7TjfVmZhcWl5JbuaW1vf2Nyyt3fqSkQSkxoWTMimjxRhlJOappqRZigJCnxGGv7wIqk37olUVPBbPQpJO0B9TnsUI22kjn1cCDqxFyA9wIjByzH0kpkcFp0j9/Cu7EnaH2gkpXiAqcv34XWhY+edkpMCzhN3SvJgimrH/vS6AkcB4RozpFTLdULdjpHUFDMyznmRIiHCQ9QnLUM5Cohqx+l1Y3hglC7sCWke1zBVf3fEKFBqFPjGmWyoZmuJ+F+tFeneWTumPIw04XjyUS9iUAuYRAW7VBKs2cgQhCU1u0I8QBJhbQLNmRDc2ZPnSb1cck9K7k05XzmfxpEFe2AfFIELTkEFXIEqqAEMHsEzeAVv1pP1Yr1bHxNrxpr27II/sL5+ANH0oIA=</latexit>

mE : (0, 1)2 ! N
<latexit sha1_base64="8tTNhdnY9S7NkJJ7AMBgiW8XF0w=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJECGE3hVoGbSwjmAdkQ5idvUmGzM4sM7NCWNLY+Cs2ForY+g92/o2TR6GJBy4czrmXe+8JYs60cd1vZ2V1bX1jM7OV3d7Z3dvPHRw2tEwUhTqVXKpWQDRwJqBumOHQihWQKODQDIY3E7/5AEozKe7NKIZORPqC9Rglxkrd3EnBD4EbUsI+xJpxKbDPBC66Je+80M3l3bI7BV4m3pzk0Ry1bu7LDyVNIhCGcqJ123Nj00mJMoxyGGf9RENM6JD0oW2pIBHoTjr9YozPrBLinlS2hMFT9fdESiKtR1FgOyNiBnrRm4j/ee3E9K46KRNxYkDQ2aJewrGReBIJDpkCavjIEkIVs7diOiCKUGODy9oQvMWXl0mjUvYuyt5dJV+9nseRQcfoFBWRhy5RFd2iGqojih7RM3pFb86T8+K8Ox+z1hVnPnOE/sD5/AEm1ZZo</latexit>

�, ✏ 2 (0, 1)
<latexit sha1_base64="1t5s/A4F/fQf1AB3ecySkSo3GrA=">AAACEHicbVDLSgNBEJyNrxhfqx69DCZiBAm7OajHoAgeI5gHZEOYnXSSITOzy8ysEJZ8ghd/xYsHRbx69ObfOHkcNFrQUFR1090Vxpxp43lfTmZpeWV1Lbue29jc2t5xd/fqOkoUhRqNeKSaIdHAmYSaYYZDM1ZARMihEQ6vJn7jHpRmkbwzoxjagvQl6zFKjJU67nFB4KAPWHTSQBAzoITj63ExgFgzHsnToAvckJNCx817JW8K/Jf4c5JHc1Q77mfQjWgiQBrKidYt34tNOyXKMMphnAsSDTGhQ9KHlqWSCNDtdPrQGB9ZpYt7kbIlDZ6qPydSIrQeidB2To7Wi95E/M9rJaZ30U6ZjBMDks4W9RKOTYQn6eAuU0ANH1lCqGL2VkwHRBFqbIY5G4K/+PJfUi+X/LOSf1vOVy7ncWTRATpEReSjc1RBN6iKaoiiB/SEXtCr8+g8O2/O+6w148xn9tEvOB/f9eib6g==</latexit>

m � mE(✏, �)
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
<latexit sha1_base64="ERGAY8zlggJSklz87Ie3+0Pi4es=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBhPBU9jNQT0GRfAY0TwgWcLsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eTW1jc2t/LbhZ3dvf2D4uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn5rSeujYjVI44T7kd0oEQoGEUrPZRvy71iya24c5BV4mWkBBnqveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGVPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU0qxXvouLdV0u16yyOPJzAKZyDB5dQgzuoQwMYDOAZXuHNkc6L8+58LFpzTjZzDH/gfP4AUcuNKQ==</latexit>

E
<latexit sha1_base64="OIqCWuK8Qg45HxyJLnZIKihXc14="></latexit>

Pr(|LD(E)� min
E02 E

LD(E0)|  ✏) � 1� �
<latexit sha1_base64="XBMd6XRivh1cd0I95yPZ25EXWPE=">AAACE3icbVDLSsNAFJ3UV62vqEs3g63QipSkC3UjFG3BhYsK9gFNCJPppB06eTAzEdrQf3Djr7hxoYhbN+78GydtF1o9cOFwzr3ce48bMSqkYXxpmaXlldW17HpuY3Nre0ff3WuJMOaYNHHIQt5xkSCMBqQpqWSkE3GCfJeRtju8Sv32PeGChsGdHEXE9lE/oB7FSCrJ0Y8LN06tWC/BC2j5SA5cF9adZGwJ6sPaBHYtwlixfjIu2QVHzxtlYwr4l5hzkgdzNBz90+qFOPZJIDFDQnRNI5J2grikmJFJzooFiRAeoj7pKhognwg7mf40gUdK6UEv5KoCCafqz4kE+UKMfFd1pneLRS8V//O6sfTO7YQGUSxJgGeLvJhBGcI0INijnGDJRoogzKm6FeIB4ghLFWNOhWAuvvyXtCpl87Rs3lby1ct5HFlwAA5BEZjgDFTBNWiAJsDgATyBF/CqPWrP2pv2PmvNaPOZffAL2sc3VEKbUw==</latexit>

LD(E) = Ez⇠D[`(E, z)]

<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="P89JVXix7vyCV3tviJqwXBro4zI=">AAAB7XicbVA9SwNBEJ3zM8avqKXNYiJYhbsUahm0sYxgPiA5wt5mLlmzt3fs7gnhyH+wsVDE1v9j579xk1yhiQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUqvRQiEq/VHar7hxklXg5KUOORr/01RvELI1QGiao1l3PTYyfUWU4Ezgt9lKNCWVjOsSupZJGqP1sfu2UnFtlQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2OhlwhcyIiSWUKW5vJWxEFWXGBlS0IXjLL6+SVq3qXVa9+1q5fpPHUYBTOIML8OAK6nAHDWgCg0d4hld4c2LnxXl3Phata04+cwJ/4Hz+AMgBjps=</latexit>

`
<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
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PAC Learnability

A class of interpretations      is PAC-learnable with respect to the set of samples     and a loss 
function    , if there exists a function                                    and an algorithm such that:


• for every                         and distribution     over    ,


• when running the algorithm on                              i.i.d. samples generated according to     , 


• the algorithm returns an interpretation      s.t.


where   

<latexit sha1_base64="7tF/Lo5p/f09VAiIAztK7j0u4KQ=">AAAB83icbVBNSwMxFHxbv2r9qnr0EmwFT2W3B/VYFMFjBVsL3aVk02wbms2GJCuUpX/DiwdFvPpnvPlvzLZ70NaBwDDzHm8yoeRMG9f9dkpr6xubW+Xtys7u3v5B9fCoq5NUEdohCU9UL8SaciZoxzDDaU8qiuOQ08dwcpP7j09UaZaIBzOVNIjxSLCIEWys5Nf9GJsxwRzd1gfVmttw50CrxCtIDQq0B9Uvf5iQNKbCEI617nuuNEGGlWGE01nFTzWVmEzwiPYtFTimOsjmmWfozCpDFCXKPmHQXP29keFY62kc2sk8ol72cvE/r5+a6CrImJCpoYIsDkUpRyZBeQFoyBQlhk8twUQxmxWRMVaYGFtTxZbgLX95lXSbDe+i4d03a63roo4ynMApnIMHl9CCO2hDBwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDDOZDZ</latexit>

E
<latexit sha1_base64="A2lw1pJJYDYKSFjYyvCsBqcdP20=">AAACHXicbVDLSgMxFM3UV62vUZdugq1QQcpMEXVZFMGVVLAP6NSSSdM2NJMMSUYpQ3/Ejb/ixoUiLtyIf2Nm2oW2Hggczj335t7jh4wq7TjfVmZhcWl5JbuaW1vf2Nyyt3fqSkQSkxoWTMimjxRhlJOappqRZigJCnxGGv7wIqk37olUVPBbPQpJO0B9TnsUI22kjn1cCDqxFyA9wIjByzH0kpkcFp0j9/Cu7EnaH2gkpXiAqcv34XWhY+edkpMCzhN3SvJgimrH/vS6AkcB4RozpFTLdULdjpHUFDMyznmRIiHCQ9QnLUM5Cohqx+l1Y3hglC7sCWke1zBVf3fEKFBqFPjGmWyoZmuJ+F+tFeneWTumPIw04XjyUS9iUAuYRAW7VBKs2cgQhCU1u0I8QBJhbQLNmRDc2ZPnSb1cck9K7k05XzmfxpEFe2AfFIELTkEFXIEqqAEMHsEzeAVv1pP1Yr1bHxNrxpr27II/sL5+ANH0oIA=</latexit>

mE : (0, 1)2 ! N
<latexit sha1_base64="8tTNhdnY9S7NkJJ7AMBgiW8XF0w=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJECGE3hVoGbSwjmAdkQ5idvUmGzM4sM7NCWNLY+Cs2ForY+g92/o2TR6GJBy4czrmXe+8JYs60cd1vZ2V1bX1jM7OV3d7Z3dvPHRw2tEwUhTqVXKpWQDRwJqBumOHQihWQKODQDIY3E7/5AEozKe7NKIZORPqC9Rglxkrd3EnBD4EbUsI+xJpxKbDPBC66Je+80M3l3bI7BV4m3pzk0Ry1bu7LDyVNIhCGcqJ123Nj00mJMoxyGGf9RENM6JD0oW2pIBHoTjr9YozPrBLinlS2hMFT9fdESiKtR1FgOyNiBnrRm4j/ee3E9K46KRNxYkDQ2aJewrGReBIJDpkCavjIEkIVs7diOiCKUGODy9oQvMWXl0mjUvYuyt5dJV+9nseRQcfoFBWRhy5RFd2iGqojih7RM3pFb86T8+K8Ox+z1hVnPnOE/sD5/AEm1ZZo</latexit>

�, ✏ 2 (0, 1)
<latexit sha1_base64="1t5s/A4F/fQf1AB3ecySkSo3GrA=">AAACEHicbVDLSgNBEJyNrxhfqx69DCZiBAm7OajHoAgeI5gHZEOYnXSSITOzy8ysEJZ8ghd/xYsHRbx69ObfOHkcNFrQUFR1090Vxpxp43lfTmZpeWV1Lbue29jc2t5xd/fqOkoUhRqNeKSaIdHAmYSaYYZDM1ZARMihEQ6vJn7jHpRmkbwzoxjagvQl6zFKjJU67nFB4KAPWHTSQBAzoITj63ExgFgzHsnToAvckJNCx817JW8K/Jf4c5JHc1Q77mfQjWgiQBrKidYt34tNOyXKMMphnAsSDTGhQ9KHlqWSCNDtdPrQGB9ZpYt7kbIlDZ6qPydSIrQeidB2To7Wi95E/M9rJaZ30U6ZjBMDks4W9RKOTYQn6eAuU0ANH1lCqGL2VkwHRBFqbIY5G4K/+PJfUi+X/LOSf1vOVy7ncWTRATpEReSjc1RBN6iKaoiiB/SEXtCr8+g8O2/O+6w148xn9tEvOB/f9eib6g==</latexit>

m � mE(✏, �)
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
<latexit sha1_base64="ERGAY8zlggJSklz87Ie3+0Pi4es=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBhPBU9jNQT0GRfAY0TwgWcLsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eTW1jc2t/LbhZ3dvf2D4uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn5rSeujYjVI44T7kd0oEQoGEUrPZRvy71iya24c5BV4mWkBBnqveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGVPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU0qxXvouLdV0u16yyOPJzAKZyDB5dQgzuoQwMYDOAZXuHNkc6L8+58LFpzTjZzDH/gfP4AUcuNKQ==</latexit>

E
<latexit sha1_base64="OIqCWuK8Qg45HxyJLnZIKihXc14="></latexit>

Pr(|LD(E)� min
E02 E

LD(E0)|  ✏) � 1� �
<latexit sha1_base64="XBMd6XRivh1cd0I95yPZ25EXWPE=">AAACE3icbVDLSsNAFJ3UV62vqEs3g63QipSkC3UjFG3BhYsK9gFNCJPppB06eTAzEdrQf3Djr7hxoYhbN+78GydtF1o9cOFwzr3ce48bMSqkYXxpmaXlldW17HpuY3Nre0ff3WuJMOaYNHHIQt5xkSCMBqQpqWSkE3GCfJeRtju8Sv32PeGChsGdHEXE9lE/oB7FSCrJ0Y8LN06tWC/BC2j5SA5cF9adZGwJ6sPaBHYtwlixfjIu2QVHzxtlYwr4l5hzkgdzNBz90+qFOPZJIDFDQnRNI5J2grikmJFJzooFiRAeoj7pKhognwg7mf40gUdK6UEv5KoCCafqz4kE+UKMfFd1pneLRS8V//O6sfTO7YQGUSxJgGeLvJhBGcI0INijnGDJRoogzKm6FeIB4ghLFWNOhWAuvvyXtCpl87Rs3lby1ct5HFlwAA5BEZjgDFTBNWiAJsDgATyBF/CqPWrP2pv2PmvNaPOZffAL2sc3VEKbUw==</latexit>

LD(E) = Ez⇠D[`(E, z)]

<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="P89JVXix7vyCV3tviJqwXBro4zI=">AAAB7XicbVA9SwNBEJ3zM8avqKXNYiJYhbsUahm0sYxgPiA5wt5mLlmzt3fs7gnhyH+wsVDE1v9j579xk1yhiQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUqvRQiEq/VHar7hxklXg5KUOORr/01RvELI1QGiao1l3PTYyfUWU4Ezgt9lKNCWVjOsSupZJGqP1sfu2UnFtlQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2OhlwhcyIiSWUKW5vJWxEFWXGBlS0IXjLL6+SVq3qXVa9+1q5fpPHUYBTOIML8OAK6nAHDWgCg0d4hld4c2LnxXl3Phata04+cwJ/4Hz+AMgBjps=</latexit>

`
<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
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PAC Learnability

A class of interpretations      is PAC-learnable with respect to the set of samples     and a loss 
function    , if there exists a function                                    and an algorithm such that:


• for every                         and distribution     over    ,


• when running the algorithm on                              i.i.d. samples generated according to     , 


• the algorithm returns an interpretation      s.t.


where   

<latexit sha1_base64="7tF/Lo5p/f09VAiIAztK7j0u4KQ=">AAAB83icbVBNSwMxFHxbv2r9qnr0EmwFT2W3B/VYFMFjBVsL3aVk02wbms2GJCuUpX/DiwdFvPpnvPlvzLZ70NaBwDDzHm8yoeRMG9f9dkpr6xubW+Xtys7u3v5B9fCoq5NUEdohCU9UL8SaciZoxzDDaU8qiuOQ08dwcpP7j09UaZaIBzOVNIjxSLCIEWys5Nf9GJsxwRzd1gfVmttw50CrxCtIDQq0B9Uvf5iQNKbCEI617nuuNEGGlWGE01nFTzWVmEzwiPYtFTimOsjmmWfozCpDFCXKPmHQXP29keFY62kc2sk8ol72cvE/r5+a6CrImJCpoYIsDkUpRyZBeQFoyBQlhk8twUQxmxWRMVaYGFtTxZbgLX95lXSbDe+i4d03a63roo4ynMApnIMHl9CCO2hDBwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDDOZDZ</latexit>

E
<latexit sha1_base64="A2lw1pJJYDYKSFjYyvCsBqcdP20=">AAACHXicbVDLSgMxFM3UV62vUZdugq1QQcpMEXVZFMGVVLAP6NSSSdM2NJMMSUYpQ3/Ejb/ixoUiLtyIf2Nm2oW2Hggczj335t7jh4wq7TjfVmZhcWl5JbuaW1vf2Nyyt3fqSkQSkxoWTMimjxRhlJOappqRZigJCnxGGv7wIqk37olUVPBbPQpJO0B9TnsUI22kjn1cCDqxFyA9wIjByzH0kpkcFp0j9/Cu7EnaH2gkpXiAqcv34XWhY+edkpMCzhN3SvJgimrH/vS6AkcB4RozpFTLdULdjpHUFDMyznmRIiHCQ9QnLUM5Cohqx+l1Y3hglC7sCWke1zBVf3fEKFBqFPjGmWyoZmuJ+F+tFeneWTumPIw04XjyUS9iUAuYRAW7VBKs2cgQhCU1u0I8QBJhbQLNmRDc2ZPnSb1cck9K7k05XzmfxpEFe2AfFIELTkEFXIEqqAEMHsEzeAVv1pP1Yr1bHxNrxpr27II/sL5+ANH0oIA=</latexit>

mE : (0, 1)2 ! N
<latexit sha1_base64="8tTNhdnY9S7NkJJ7AMBgiW8XF0w=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJECGE3hVoGbSwjmAdkQ5idvUmGzM4sM7NCWNLY+Cs2ForY+g92/o2TR6GJBy4czrmXe+8JYs60cd1vZ2V1bX1jM7OV3d7Z3dvPHRw2tEwUhTqVXKpWQDRwJqBumOHQihWQKODQDIY3E7/5AEozKe7NKIZORPqC9Rglxkrd3EnBD4EbUsI+xJpxKbDPBC66Je+80M3l3bI7BV4m3pzk0Ry1bu7LDyVNIhCGcqJ123Nj00mJMoxyGGf9RENM6JD0oW2pIBHoTjr9YozPrBLinlS2hMFT9fdESiKtR1FgOyNiBnrRm4j/ee3E9K46KRNxYkDQ2aJewrGReBIJDpkCavjIEkIVs7diOiCKUGODy9oQvMWXl0mjUvYuyt5dJV+9nseRQcfoFBWRhy5RFd2iGqojih7RM3pFb86T8+K8Ox+z1hVnPnOE/sD5/AEm1ZZo</latexit>

�, ✏ 2 (0, 1)
<latexit sha1_base64="1t5s/A4F/fQf1AB3ecySkSo3GrA=">AAACEHicbVDLSgNBEJyNrxhfqx69DCZiBAm7OajHoAgeI5gHZEOYnXSSITOzy8ysEJZ8ghd/xYsHRbx69ObfOHkcNFrQUFR1090Vxpxp43lfTmZpeWV1Lbue29jc2t5xd/fqOkoUhRqNeKSaIdHAmYSaYYZDM1ZARMihEQ6vJn7jHpRmkbwzoxjagvQl6zFKjJU67nFB4KAPWHTSQBAzoITj63ExgFgzHsnToAvckJNCx817JW8K/Jf4c5JHc1Q77mfQjWgiQBrKidYt34tNOyXKMMphnAsSDTGhQ9KHlqWSCNDtdPrQGB9ZpYt7kbIlDZ6qPydSIrQeidB2To7Wi95E/M9rJaZ30U6ZjBMDks4W9RKOTYQn6eAuU0ANH1lCqGL2VkwHRBFqbIY5G4K/+PJfUi+X/LOSf1vOVy7ncWTRATpEReSjc1RBN6iKaoiiB/SEXtCr8+g8O2/O+6w148xn9tEvOB/f9eib6g==</latexit>

m � mE(✏, �)
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
<latexit sha1_base64="ERGAY8zlggJSklz87Ie3+0Pi4es=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBhPBU9jNQT0GRfAY0TwgWcLsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eTW1jc2t/LbhZ3dvf2D4uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn5rSeujYjVI44T7kd0oEQoGEUrPZRvy71iya24c5BV4mWkBBnqveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGVPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU0qxXvouLdV0u16yyOPJzAKZyDB5dQgzuoQwMYDOAZXuHNkc6L8+58LFpzTjZzDH/gfP4AUcuNKQ==</latexit>

E

• Every finite class of interpretations is PAC-learnable

<latexit sha1_base64="OIqCWuK8Qg45HxyJLnZIKihXc14="></latexit>

Pr(|LD(E)� min
E02 E

LD(E0)|  ✏) � 1� �
<latexit sha1_base64="XBMd6XRivh1cd0I95yPZ25EXWPE=">AAACE3icbVDLSsNAFJ3UV62vqEs3g63QipSkC3UjFG3BhYsK9gFNCJPppB06eTAzEdrQf3Djr7hxoYhbN+78GydtF1o9cOFwzr3ce48bMSqkYXxpmaXlldW17HpuY3Nre0ff3WuJMOaYNHHIQt5xkSCMBqQpqWSkE3GCfJeRtju8Sv32PeGChsGdHEXE9lE/oB7FSCrJ0Y8LN06tWC/BC2j5SA5cF9adZGwJ6sPaBHYtwlixfjIu2QVHzxtlYwr4l5hzkgdzNBz90+qFOPZJIDFDQnRNI5J2grikmJFJzooFiRAeoj7pKhognwg7mf40gUdK6UEv5KoCCafqz4kE+UKMfFd1pneLRS8V//O6sfTO7YQGUSxJgGeLvJhBGcI0INijnGDJRoogzKm6FeIB4ghLFWNOhWAuvvyXtCpl87Rs3lby1ct5HFlwAA5BEZjgDFTBNWiAJsDgATyBF/CqPWrP2pv2PmvNaPOZffAL2sc3VEKbUw==</latexit>

LD(E) = Ez⇠D[`(E, z)]

<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="P89JVXix7vyCV3tviJqwXBro4zI=">AAAB7XicbVA9SwNBEJ3zM8avqKXNYiJYhbsUahm0sYxgPiA5wt5mLlmzt3fs7gnhyH+wsVDE1v9j579xk1yhiQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUqvRQiEq/VHar7hxklXg5KUOORr/01RvELI1QGiao1l3PTYyfUWU4Ezgt9lKNCWVjOsSupZJGqP1sfu2UnFtlQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2OhlwhcyIiSWUKW5vJWxEFWXGBlS0IXjLL6+SVq3qXVa9+1q5fpPHUYBTOIML8OAK6nAHDWgCg0d4hld4c2LnxXl3Phata04+cwJ/4Hz+AMgBjps=</latexit>

`
<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
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PAC Learnability

A class of interpretations      is PAC-learnable with respect to the set of samples     and a loss 
function    , if there exists a function                                    and an algorithm such that:


• for every                         and distribution     over    ,


• when running the algorithm on                              i.i.d. samples generated according to     , 


• the algorithm returns an interpretation      s.t.


where   

<latexit sha1_base64="7tF/Lo5p/f09VAiIAztK7j0u4KQ=">AAAB83icbVBNSwMxFHxbv2r9qnr0EmwFT2W3B/VYFMFjBVsL3aVk02wbms2GJCuUpX/DiwdFvPpnvPlvzLZ70NaBwDDzHm8yoeRMG9f9dkpr6xubW+Xtys7u3v5B9fCoq5NUEdohCU9UL8SaciZoxzDDaU8qiuOQ08dwcpP7j09UaZaIBzOVNIjxSLCIEWys5Nf9GJsxwRzd1gfVmttw50CrxCtIDQq0B9Uvf5iQNKbCEI617nuuNEGGlWGE01nFTzWVmEzwiPYtFTimOsjmmWfozCpDFCXKPmHQXP29keFY62kc2sk8ol72cvE/r5+a6CrImJCpoYIsDkUpRyZBeQFoyBQlhk8twUQxmxWRMVaYGFtTxZbgLX95lXSbDe+i4d03a63roo4ynMApnIMHl9CCO2hDBwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDDOZDZ</latexit>

E
<latexit sha1_base64="A2lw1pJJYDYKSFjYyvCsBqcdP20=">AAACHXicbVDLSgMxFM3UV62vUZdugq1QQcpMEXVZFMGVVLAP6NSSSdM2NJMMSUYpQ3/Ejb/ixoUiLtyIf2Nm2oW2Hggczj335t7jh4wq7TjfVmZhcWl5JbuaW1vf2Nyyt3fqSkQSkxoWTMimjxRhlJOappqRZigJCnxGGv7wIqk37olUVPBbPQpJO0B9TnsUI22kjn1cCDqxFyA9wIjByzH0kpkcFp0j9/Cu7EnaH2gkpXiAqcv34XWhY+edkpMCzhN3SvJgimrH/vS6AkcB4RozpFTLdULdjpHUFDMyznmRIiHCQ9QnLUM5Cohqx+l1Y3hglC7sCWke1zBVf3fEKFBqFPjGmWyoZmuJ+F+tFeneWTumPIw04XjyUS9iUAuYRAW7VBKs2cgQhCU1u0I8QBJhbQLNmRDc2ZPnSb1cck9K7k05XzmfxpEFe2AfFIELTkEFXIEqqAEMHsEzeAVv1pP1Yr1bHxNrxpr27II/sL5+ANH0oIA=</latexit>

mE : (0, 1)2 ! N
<latexit sha1_base64="8tTNhdnY9S7NkJJ7AMBgiW8XF0w=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJECGE3hVoGbSwjmAdkQ5idvUmGzM4sM7NCWNLY+Cs2ForY+g92/o2TR6GJBy4czrmXe+8JYs60cd1vZ2V1bX1jM7OV3d7Z3dvPHRw2tEwUhTqVXKpWQDRwJqBumOHQihWQKODQDIY3E7/5AEozKe7NKIZORPqC9Rglxkrd3EnBD4EbUsI+xJpxKbDPBC66Je+80M3l3bI7BV4m3pzk0Ry1bu7LDyVNIhCGcqJ123Nj00mJMoxyGGf9RENM6JD0oW2pIBHoTjr9YozPrBLinlS2hMFT9fdESiKtR1FgOyNiBnrRm4j/ee3E9K46KRNxYkDQ2aJewrGReBIJDpkCavjIEkIVs7diOiCKUGODy9oQvMWXl0mjUvYuyt5dJV+9nseRQcfoFBWRhy5RFd2iGqojih7RM3pFb86T8+K8Ox+z1hVnPnOE/sD5/AEm1ZZo</latexit>

�, ✏ 2 (0, 1)
<latexit sha1_base64="1t5s/A4F/fQf1AB3ecySkSo3GrA=">AAACEHicbVDLSgNBEJyNrxhfqx69DCZiBAm7OajHoAgeI5gHZEOYnXSSITOzy8ysEJZ8ghd/xYsHRbx69ObfOHkcNFrQUFR1090Vxpxp43lfTmZpeWV1Lbue29jc2t5xd/fqOkoUhRqNeKSaIdHAmYSaYYZDM1ZARMihEQ6vJn7jHpRmkbwzoxjagvQl6zFKjJU67nFB4KAPWHTSQBAzoITj63ExgFgzHsnToAvckJNCx817JW8K/Jf4c5JHc1Q77mfQjWgiQBrKidYt34tNOyXKMMphnAsSDTGhQ9KHlqWSCNDtdPrQGB9ZpYt7kbIlDZ6qPydSIrQeidB2To7Wi95E/M9rJaZ30U6ZjBMDks4W9RKOTYQn6eAuU0ANH1lCqGL2VkwHRBFqbIY5G4K/+PJfUi+X/LOSf1vOVy7ncWTRATpEReSjc1RBN6iKaoiiB/SEXtCr8+g8O2/O+6w148xn9tEvOB/f9eib6g==</latexit>

m � mE(✏, �)
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
<latexit sha1_base64="ERGAY8zlggJSklz87Ie3+0Pi4es=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBhPBU9jNQT0GRfAY0TwgWcLsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eTW1jc2t/LbhZ3dvf2D4uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn5rSeujYjVI44T7kd0oEQoGEUrPZRvy71iya24c5BV4mWkBBnqveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGVPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU0qxXvouLdV0u16yyOPJzAKZyDB5dQgzuoQwMYDOAZXuHNkc6L8+58LFpzTjZzDH/gfP4AUcuNKQ==</latexit>

E

• Every finite class of interpretations is PAC-learnable

• Our MaxSAT-based algorithm satisfies PAC-learnability since it minimizes 

<latexit sha1_base64="OIqCWuK8Qg45HxyJLnZIKihXc14="></latexit>

Pr(|LD(E)� min
E02 E

LD(E0)|  ✏) � 1� �
<latexit sha1_base64="XBMd6XRivh1cd0I95yPZ25EXWPE=">AAACE3icbVDLSsNAFJ3UV62vqEs3g63QipSkC3UjFG3BhYsK9gFNCJPppB06eTAzEdrQf3Djr7hxoYhbN+78GydtF1o9cOFwzr3ce48bMSqkYXxpmaXlldW17HpuY3Nre0ff3WuJMOaYNHHIQt5xkSCMBqQpqWSkE3GCfJeRtju8Sv32PeGChsGdHEXE9lE/oB7FSCrJ0Y8LN06tWC/BC2j5SA5cF9adZGwJ6sPaBHYtwlixfjIu2QVHzxtlYwr4l5hzkgdzNBz90+qFOPZJIDFDQnRNI5J2grikmJFJzooFiRAeoj7pKhognwg7mf40gUdK6UEv5KoCCafqz4kE+UKMfFd1pneLRS8V//O6sfTO7YQGUSxJgGeLvJhBGcI0INijnGDJRoogzKm6FeIB4ghLFWNOhWAuvvyXtCpl87Rs3lby1ct5HFlwAA5BEZjgDFTBNWiAJsDgATyBF/CqPWrP2pv2PmvNaPOZffAL2sc3VEKbUw==</latexit>

LD(E) = Ez⇠D[`(E, z)]

<latexit sha1_base64="MFgkL0qSJiLnCgthTy2LMRZljls="></latexit>P
z2S `(E,z)

|S|

<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="P89JVXix7vyCV3tviJqwXBro4zI=">AAAB7XicbVA9SwNBEJ3zM8avqKXNYiJYhbsUahm0sYxgPiA5wt5mLlmzt3fs7gnhyH+wsVDE1v9j579xk1yhiQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUqvRQiEq/VHar7hxklXg5KUOORr/01RvELI1QGiao1l3PTYyfUWU4Ezgt9lKNCWVjOsSupZJGqP1sfu2UnFtlQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2OhlwhcyIiSWUKW5vJWxEFWXGBlS0IXjLL6+SVq3qXVa9+1q5fpPHUYBTOIML8OAK6nAHDWgCg0d4hld4c2LnxXl3Phata04+cwJ/4Hz+AMgBjps=</latexit>

`
<latexit sha1_base64="6sgky1+MEkjW1rdwRtgN/lh5MPs=">AAAB83icbVA9T8MwFHwpX6V8FRhZLFokpirpAIwVLIxF0FKpiSrHdVqrjmPZDlIV9W+wMIAQK3+GjX+D02aAlpMsne7e0ztfKDnTxnW/ndLa+sbmVnm7srO7t39QPTzq6iRVhHZIwhPVC7GmnAnaMcxw2pOK4jjk9DGc3OT+4xNVmiXiwUwlDWI8EixiBBsr+XU/xmZMMEf39UG15jbcOdAq8QpSgwLtQfXLHyYkjakwhGOt+54rTZBhZRjhdFbxU00lJhM8on1LBY6pDrJ55hk6s8oQRYmyTxg0V39vZDjWehqHdjKPqJe9XPzP66cmugoyJmRqqCCLQ1HKkUlQXgAaMkWJ4VNLMFHMZkVkjBUmxtZUsSV4y19eJd1mw7toeHfNWuu6qKMMJ3AK5+DBJbTgFtrQAQISnuEV3pzUeXHenY/FaMkpdo7hD5zPH9h/kOc=</latexit>

S
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
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PAC Learnability

A class of interpretations      is PAC-learnable with respect to the set of samples     and a loss 
function    , if there exists a function                                    and an algorithm such that:


• for every                         and distribution     over    ,


• when running the algorithm on                              i.i.d. samples generated according to     , 


• the algorithm returns an interpretation      s.t.


where   

<latexit sha1_base64="7tF/Lo5p/f09VAiIAztK7j0u4KQ=">AAAB83icbVBNSwMxFHxbv2r9qnr0EmwFT2W3B/VYFMFjBVsL3aVk02wbms2GJCuUpX/DiwdFvPpnvPlvzLZ70NaBwDDzHm8yoeRMG9f9dkpr6xubW+Xtys7u3v5B9fCoq5NUEdohCU9UL8SaciZoxzDDaU8qiuOQ08dwcpP7j09UaZaIBzOVNIjxSLCIEWys5Nf9GJsxwRzd1gfVmttw50CrxCtIDQq0B9Uvf5iQNKbCEI617nuuNEGGlWGE01nFTzWVmEzwiPYtFTimOsjmmWfozCpDFCXKPmHQXP29keFY62kc2sk8ol72cvE/r5+a6CrImJCpoYIsDkUpRyZBeQFoyBQlhk8twUQxmxWRMVaYGFtTxZbgLX95lXSbDe+i4d03a63roo4ynMApnIMHl9CCO2hDBwhIeIZXeHNS58V5dz4WoyWn2DmGP3A+fwDDOZDZ</latexit>

E
<latexit sha1_base64="A2lw1pJJYDYKSFjYyvCsBqcdP20=">AAACHXicbVDLSgMxFM3UV62vUZdugq1QQcpMEXVZFMGVVLAP6NSSSdM2NJMMSUYpQ3/Ejb/ixoUiLtyIf2Nm2oW2Hggczj335t7jh4wq7TjfVmZhcWl5JbuaW1vf2Nyyt3fqSkQSkxoWTMimjxRhlJOappqRZigJCnxGGv7wIqk37olUVPBbPQpJO0B9TnsUI22kjn1cCDqxFyA9wIjByzH0kpkcFp0j9/Cu7EnaH2gkpXiAqcv34XWhY+edkpMCzhN3SvJgimrH/vS6AkcB4RozpFTLdULdjpHUFDMyznmRIiHCQ9QnLUM5Cohqx+l1Y3hglC7sCWke1zBVf3fEKFBqFPjGmWyoZmuJ+F+tFeneWTumPIw04XjyUS9iUAuYRAW7VBKs2cgQhCU1u0I8QBJhbQLNmRDc2ZPnSb1cck9K7k05XzmfxpEFe2AfFIELTkEFXIEqqAEMHsEzeAVv1pP1Yr1bHxNrxpr27II/sL5+ANH0oIA=</latexit>

mE : (0, 1)2 ! N
<latexit sha1_base64="8tTNhdnY9S7NkJJ7AMBgiW8XF0w=">AAACBXicbVC7SgNBFJ31GeMraqnFYCJECGE3hVoGbSwjmAdkQ5idvUmGzM4sM7NCWNLY+Cs2ForY+g92/o2TR6GJBy4czrmXe+8JYs60cd1vZ2V1bX1jM7OV3d7Z3dvPHRw2tEwUhTqVXKpWQDRwJqBumOHQihWQKODQDIY3E7/5AEozKe7NKIZORPqC9Rglxkrd3EnBD4EbUsI+xJpxKbDPBC66Je+80M3l3bI7BV4m3pzk0Ry1bu7LDyVNIhCGcqJ123Nj00mJMoxyGGf9RENM6JD0oW2pIBHoTjr9YozPrBLinlS2hMFT9fdESiKtR1FgOyNiBnrRm4j/ee3E9K46KRNxYkDQ2aJewrGReBIJDpkCavjIEkIVs7diOiCKUGODy9oQvMWXl0mjUvYuyt5dJV+9nseRQcfoFBWRhy5RFd2iGqojih7RM3pFb86T8+K8Ox+z1hVnPnOE/sD5/AEm1ZZo</latexit>

�, ✏ 2 (0, 1)
<latexit sha1_base64="1t5s/A4F/fQf1AB3ecySkSo3GrA=">AAACEHicbVDLSgNBEJyNrxhfqx69DCZiBAm7OajHoAgeI5gHZEOYnXSSITOzy8ysEJZ8ghd/xYsHRbx69ObfOHkcNFrQUFR1090Vxpxp43lfTmZpeWV1Lbue29jc2t5xd/fqOkoUhRqNeKSaIdHAmYSaYYZDM1ZARMihEQ6vJn7jHpRmkbwzoxjagvQl6zFKjJU67nFB4KAPWHTSQBAzoITj63ExgFgzHsnToAvckJNCx817JW8K/Jf4c5JHc1Q77mfQjWgiQBrKidYt34tNOyXKMMphnAsSDTGhQ9KHlqWSCNDtdPrQGB9ZpYt7kbIlDZ6qPydSIrQeidB2To7Wi95E/M9rJaZ30U6ZjBMDks4W9RKOTYQn6eAuU0ANH1lCqGL2VkwHRBFqbIY5G4K/+PJfUi+X/LOSf1vOVy7ncWTRATpEReSjc1RBN6iKaoiiB/SEXtCr8+g8O2/O+6w148xn9tEvOB/f9eib6g==</latexit>

m � mE(✏, �)
<latexit sha1_base64="IWCggP1n6ka6PuQ2RYa7qd/NeUc=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKtSRqYYlRPhK4kL1lDzbs7V1250wI4SfYWGiMrb/Izn/jAlco+JJJXt6bycy8IJHCoOt+O7m19Y3Nrfx2YWd3b/+geHjUNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmZ+64lrI2L1iOOE+xEdKBEKRtFKD+Xbcq9YcivuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNasW7qHj31VLtOosjDydwCufgwSXU4A7q0AAGA3iGV3hzpPPivDsfi9ack80cwx84nz9QRo0o</latexit>

D
<latexit sha1_base64="ERGAY8zlggJSklz87Ie3+0Pi4es=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBhPBU9jNQT0GRfAY0TwgWcLsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eTW1jc2t/LbhZ3dvf2D4uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn5rSeujYjVI44T7kd0oEQoGEUrPZRvy71iya24c5BV4mWkBBnqveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzolZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGVPxEqSZErtlgUppJgTGZ/k77QnKEcW0KZFvZWwoZUU4Y2nYINwVt+eZU0qxXvouLdV0u16yyOPJzAKZyDB5dQgzuoQwMYDOAZXuHNkc6L8+58LFpzTjZzDH/gfP4AUcuNKQ==</latexit>

E

• Every finite class of interpretations is PAC-learnable

• Our MaxSAT-based algorithm satisfies PAC-learnability since it minimizes 

• The number of samples can be determined in terms of 
<latexit sha1_base64="11kj8mmGg94VUX7V4X41MVnvZG0=">AAACCXicbVA9SwNBEN3zM8avU0ubxUSwCOEuhVoGRbCMYD4gF8LeZpIs2ds9dveEkKS18a/YWChi6z+w89+4Sa7QxAcDj/dmmJkXxpxp43nfzsrq2vrGZmYru72zu7fvHhzWtEwUhSqVXKpGSDRwJqBqmOHQiBWQKORQDwfXU7/+AEozKe7NMIZWRHqCdRklxkptF+eDDnBDCjiAWDMuRQGPg4iYPiUc34zzbTfnFb0Z8DLxU5JDKSpt9yvoSJpEIAzlROum78WmNSLKMMphkg0SDTGhA9KDpqWCRKBbo9knE3xqlQ7uSmVLGDxTf0+MSKT1MApt5/RGvehNxf+8ZmK6l60RE3FiQND5om7CsZF4GgvuMAXU8KElhCpmb8W0TxShxoaXtSH4iy8vk1qp6J8X/btSrnyVxpFBx+gEnSEfXaAyukUVVEUUPaJn9IrenCfnxXl3PuatK046c4T+wPn8AckImR4=</latexit>

�, ✏, |E|

<latexit sha1_base64="OIqCWuK8Qg45HxyJLnZIKihXc14="></latexit>

Pr(|LD(E)� min
E02 E

LD(E0)|  ✏) � 1� �
<latexit sha1_base64="XBMd6XRivh1cd0I95yPZ25EXWPE=">AAACE3icbVDLSsNAFJ3UV62vqEs3g63QipSkC3UjFG3BhYsK9gFNCJPppB06eTAzEdrQf3Djr7hxoYhbN+78GydtF1o9cOFwzr3ce48bMSqkYXxpmaXlldW17HpuY3Nre0ff3WuJMOaYNHHIQt5xkSCMBqQpqWSkE3GCfJeRtju8Sv32PeGChsGdHEXE9lE/oB7FSCrJ0Y8LN06tWC/BC2j5SA5cF9adZGwJ6sPaBHYtwlixfjIu2QVHzxtlYwr4l5hzkgdzNBz90+qFOPZJIDFDQnRNI5J2grikmJFJzooFiRAeoj7pKhognwg7mf40gUdK6UEv5KoCCafqz4kE+UKMfFd1pneLRS8V//O6sfTO7YQGUSxJgGeLvJhBGcI0INijnGDJRoogzKm6FeIB4ghLFWNOhWAuvvyXtCpl87Rs3lby1ct5HFlwAA5BEZjgDFTBNWiAJsDgATyBF/CqPWrP2pv2PmvNaPOZffAL2sc3VEKbUw==</latexit>

LD(E) = Ez⇠D[`(E, z)]

<latexit sha1_base64="MFgkL0qSJiLnCgthTy2LMRZljls="></latexit>P
z2S `(E,z)

|S|
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Thank you!


