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The problem

Complexity of probabilistic learning is typically 

dominated by the number of data points
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The problem

Examples

Mixture models Gaussian processes Gradient-based methods
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r✓L1:N =
NX

i=1

r✓Li

<latexit sha1_base64="d5Ofwzscnmk3SnZkw5YEqfz+ghk=">AAACM3icfVDLSsNAFJ3UV62vqEs3g0VwVRIRFKFQdONCSgX7gCaGm+m0HTp5MDMRSshn6Vf4A6IrUXf+g9OahbbiWZ17z7lwzvVjzqSyrCejsLC4tLxSXC2trW9sbpnbOy0ZJYLQJol4JDo+SMpZSJuKKU47saAQ+Jy2/dHFRG/fUSFZFN6ocUzdAAYh6zMCSq88s+GE4HPwUkcNqYLMCUANCfD0KvNS+6ye4Sp2ZBLcpnW9YFU7+++AZdgzy1bFmgLPEzsnZZSj4ZmPTi8iSUBDRThI2bWtWLkpCMUIp1nJSSSNgYxgQLuahhBQ6abT5hk+6EcC6yB4Ov/0phBIOQ587ZkklLPaZPmX1k1U/9RNWRgnioZEW7TWTzhWEZ48EPeYoETxsSZABNMpMRmCAKL0m0u6vj1bdp60jiq2VbGvj8u18/wRRbSH9tEhstEJqqFL1EBNRNADekHv6MO4N56NV+Pt21ow8ptd9AvG5xdv1KyK</latexit><latexit sha1_base64="d5Ofwzscnmk3SnZkw5YEqfz+ghk=">AAACM3icfVDLSsNAFJ3UV62vqEs3g0VwVRIRFKFQdONCSgX7gCaGm+m0HTp5MDMRSshn6Vf4A6IrUXf+g9OahbbiWZ17z7lwzvVjzqSyrCejsLC4tLxSXC2trW9sbpnbOy0ZJYLQJol4JDo+SMpZSJuKKU47saAQ+Jy2/dHFRG/fUSFZFN6ocUzdAAYh6zMCSq88s+GE4HPwUkcNqYLMCUANCfD0KvNS+6ye4Sp2ZBLcpnW9YFU7+++AZdgzy1bFmgLPEzsnZZSj4ZmPTi8iSUBDRThI2bWtWLkpCMUIp1nJSSSNgYxgQLuahhBQ6abT5hk+6EcC6yB4Ov/0phBIOQ587ZkklLPaZPmX1k1U/9RNWRgnioZEW7TWTzhWEZ48EPeYoETxsSZABNMpMRmCAKL0m0u6vj1bdp60jiq2VbGvj8u18/wRRbSH9tEhstEJqqFL1EBNRNADekHv6MO4N56NV+Pt21ow8ptd9AvG5xdv1KyK</latexit><latexit sha1_base64="d5Ofwzscnmk3SnZkw5YEqfz+ghk=">AAACM3icfVDLSsNAFJ3UV62vqEs3g0VwVRIRFKFQdONCSgX7gCaGm+m0HTp5MDMRSshn6Vf4A6IrUXf+g9OahbbiWZ17z7lwzvVjzqSyrCejsLC4tLxSXC2trW9sbpnbOy0ZJYLQJol4JDo+SMpZSJuKKU47saAQ+Jy2/dHFRG/fUSFZFN6ocUzdAAYh6zMCSq88s+GE4HPwUkcNqYLMCUANCfD0KvNS+6ye4Sp2ZBLcpnW9YFU7+++AZdgzy1bFmgLPEzsnZZSj4ZmPTi8iSUBDRThI2bWtWLkpCMUIp1nJSSSNgYxgQLuahhBQ6abT5hk+6EcC6yB4Ov/0phBIOQ587ZkklLPaZPmX1k1U/9RNWRgnioZEW7TWTzhWEZ48EPeYoETxsSZABNMpMRmCAKL0m0u6vj1bdp60jiq2VbGvj8u18/wRRbSH9tEhstEJqqFL1EBNRNADekHv6MO4N56NV+Pt21ow8ptd9AvG5xdv1KyK</latexit><latexit sha1_base64="d5Ofwzscnmk3SnZkw5YEqfz+ghk=">AAACM3icfVDLSsNAFJ3UV62vqEs3g0VwVRIRFKFQdONCSgX7gCaGm+m0HTp5MDMRSshn6Vf4A6IrUXf+g9OahbbiWZ17z7lwzvVjzqSyrCejsLC4tLxSXC2trW9sbpnbOy0ZJYLQJol4JDo+SMpZSJuKKU47saAQ+Jy2/dHFRG/fUSFZFN6ocUzdAAYh6zMCSq88s+GE4HPwUkcNqYLMCUANCfD0KvNS+6ye4Sp2ZBLcpnW9YFU7+++AZdgzy1bFmgLPEzsnZZSj4ZmPTi8iSUBDRThI2bWtWLkpCMUIp1nJSSSNgYxgQLuahhBQ6abT5hk+6EcC6yB4Ov/0phBIOQ587ZkklLPaZPmX1k1U/9RNWRgnioZEW7TWTzhWEZ48EPeYoETxsSZABNMpMRmCAKL0m0u6vj1bdp60jiq2VbGvj8u18/wRRbSH9tEhstEJqqFL1EBNRNADekHv6MO4N56NV+Pt21ow8ptd9AvG5xdv1KyK</latexit>

Complexity of probabilistic learning is typically 

dominated by the number of data points



The problem

Gaussian processes

⌃�1
N⇥N ! O(N3)

<latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit>

N = N1 +N2 +N3 + · · ·+NB
<latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit>

There is hope

Complexity of probabilistic learning is typically 

dominated by the number of data points
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The problem

Gaussian processes

⌃�1
N⇥N ! O(N3)

<latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit>

N = N1 +N2 +N3 + · · ·+NB
<latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit>

There is hope

(N1)
3 + (N2)

3 + (N3)
3 + · · ·+ (NB)

3 ⌧ (N1 +N2 +N3 + · · ·+NB)
3

<latexit sha1_base64="GLJOOZY8kJJza+LTJls/NmPxkBQ=">AAACOHicbZDLTgIxGIU7eEO8jbp000hMMCZkCia6JLhxZTCRSwJIOqVAQ+eS9h8TQngxfQVfwJ2ujLrzCewwxAj4L5qv55wmPb8bSqHBcV6s1Mrq2vpGejOztb2zu2fvH9R0ECnGqyyQgWq4VHMpfF4FAZI3QsWp50ped4dXsV9/4EqLwL+DUcjbHu37oicYBSN17GrupkNO74v4DBsq/FIxoRbrBqATqRxLLSljJkYy8ek5l0tiHTvr5J3p4GUgM8ii2VQ69nOrG7DI4z4wSbVuEieE9pgqEEzySaYVaR5SNqR93jToU4/r9nhaf4JPeoHCMOB4ev+bHVNP65HnmoxHYaAXvVj8z2tG0Ltsj4UfRsB9ZiLG60USQ4DjLeKuUJyBHBmgTAnzS8wGVFEGZtcZU58sll2GWiFPnDy5Pc+WyrNFpNEROkY5RNAFKqFrVEFVxNATekOf6Mt6tF6td+sjiaas2ZtDNDfW9w/1D6LS</latexit><latexit sha1_base64="GLJOOZY8kJJza+LTJls/NmPxkBQ=">AAACOHicbZDLTgIxGIU7eEO8jbp000hMMCZkCia6JLhxZTCRSwJIOqVAQ+eS9h8TQngxfQVfwJ2ujLrzCewwxAj4L5qv55wmPb8bSqHBcV6s1Mrq2vpGejOztb2zu2fvH9R0ECnGqyyQgWq4VHMpfF4FAZI3QsWp50ped4dXsV9/4EqLwL+DUcjbHu37oicYBSN17GrupkNO74v4DBsq/FIxoRbrBqATqRxLLSljJkYy8ek5l0tiHTvr5J3p4GUgM8ii2VQ69nOrG7DI4z4wSbVuEieE9pgqEEzySaYVaR5SNqR93jToU4/r9nhaf4JPeoHCMOB4ev+bHVNP65HnmoxHYaAXvVj8z2tG0Ltsj4UfRsB9ZiLG60USQ4DjLeKuUJyBHBmgTAnzS8wGVFEGZtcZU58sll2GWiFPnDy5Pc+WyrNFpNEROkY5RNAFKqFrVEFVxNATekOf6Mt6tF6td+sjiaas2ZtDNDfW9w/1D6LS</latexit><latexit sha1_base64="GLJOOZY8kJJza+LTJls/NmPxkBQ=">AAACOHicbZDLTgIxGIU7eEO8jbp000hMMCZkCia6JLhxZTCRSwJIOqVAQ+eS9h8TQngxfQVfwJ2ujLrzCewwxAj4L5qv55wmPb8bSqHBcV6s1Mrq2vpGejOztb2zu2fvH9R0ECnGqyyQgWq4VHMpfF4FAZI3QsWp50ped4dXsV9/4EqLwL+DUcjbHu37oicYBSN17GrupkNO74v4DBsq/FIxoRbrBqATqRxLLSljJkYy8ek5l0tiHTvr5J3p4GUgM8ii2VQ69nOrG7DI4z4wSbVuEieE9pgqEEzySaYVaR5SNqR93jToU4/r9nhaf4JPeoHCMOB4ev+bHVNP65HnmoxHYaAXvVj8z2tG0Ltsj4UfRsB9ZiLG60USQ4DjLeKuUJyBHBmgTAnzS8wGVFEGZtcZU58sll2GWiFPnDy5Pc+WyrNFpNEROkY5RNAFKqFrVEFVxNATekOf6Mt6tF6td+sjiaas2ZtDNDfW9w/1D6LS</latexit><latexit sha1_base64="GLJOOZY8kJJza+LTJls/NmPxkBQ=">AAACOHicbZDLTgIxGIU7eEO8jbp000hMMCZkCia6JLhxZTCRSwJIOqVAQ+eS9h8TQngxfQVfwJ2ujLrzCewwxAj4L5qv55wmPb8bSqHBcV6s1Mrq2vpGejOztb2zu2fvH9R0ECnGqyyQgWq4VHMpfF4FAZI3QsWp50ped4dXsV9/4EqLwL+DUcjbHu37oicYBSN17GrupkNO74v4DBsq/FIxoRbrBqATqRxLLSljJkYy8ek5l0tiHTvr5J3p4GUgM8ii2VQ69nOrG7DI4z4wSbVuEieE9pgqEEzySaYVaR5SNqR93jToU4/r9nhaf4JPeoHCMOB4ev+bHVNP65HnmoxHYaAXvVj8z2tG0Ltsj4UfRsB9ZiLG60USQ4DjLeKuUJyBHBmgTAnzS8wGVFEGZtcZU58sll2GWiFPnDy5Pc+WyrNFpNEROkY5RNAFKqFrVEFVxNATekOf6Mt6tF6td+sjiaas2ZtDNDfW9w/1D6LS</latexit>

complexity given subsets is much smaller

Complexity of probabilistic learning is typically 

dominated by the number of data points
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The problem

Gaussian processes

⌃�1
N⇥N ! O(N3)

<latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit>

N = N1 +N2 +N3 + · · ·+NB
<latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit>

complexity given subsets is much smaller

(1)3 + (1)3 + (1)3 + · · ·+ (1)3 ⌧ (1000)3
<latexit sha1_base64="7zlxraqTdj51JiOdbmy2wlihsb8=">AAACFnicbVDLSgMxFM34rPU16tJNsAgVoWSsoMuiG5cV7AM6Y8mkmTY08yC5I5Sh/6E/oytRwYVb/8a0DqKtZ5NzzzkXcq6fSKGBkE9rYXFpeWW1sFZc39jc2rZ3dps6ThXjDRbLWLV9qrkUEW+AAMnbieI09CVv+cPLid+640qLOLqBUcK9kPYjEQhGwUhdu1p2jm6r+BjPvi7rxaB/BFdKwwghZujaJVIhU+B54uSkhHLUu/a724tZGvIImKRadxySgJdRBYJJPi66qeYJZUPa5x1DIxpy7WXTcmN8GMQKw4Dj6fw7m9FQ61Hom0xIYaBnvYn4n9dJITj3MhElKfCImYjxglRiiPHkRrgnFGcgR4ZQpoT5JWYDqigDc8miqe/Mlp0nzZOKQyrO9WmpdpEfooD20QEqIwedoRq6QnXUQAw9oCf0it6se+vRerZevqMLVr6zh/7A+vgCKVuXxg==</latexit><latexit sha1_base64="7zlxraqTdj51JiOdbmy2wlihsb8=">AAACFnicbVDLSgMxFM34rPU16tJNsAgVoWSsoMuiG5cV7AM6Y8mkmTY08yC5I5Sh/6E/oytRwYVb/8a0DqKtZ5NzzzkXcq6fSKGBkE9rYXFpeWW1sFZc39jc2rZ3dps6ThXjDRbLWLV9qrkUEW+AAMnbieI09CVv+cPLid+640qLOLqBUcK9kPYjEQhGwUhdu1p2jm6r+BjPvi7rxaB/BFdKwwghZujaJVIhU+B54uSkhHLUu/a724tZGvIImKRadxySgJdRBYJJPi66qeYJZUPa5x1DIxpy7WXTcmN8GMQKw4Dj6fw7m9FQ61Hom0xIYaBnvYn4n9dJITj3MhElKfCImYjxglRiiPHkRrgnFGcgR4ZQpoT5JWYDqigDc8miqe/Mlp0nzZOKQyrO9WmpdpEfooD20QEqIwedoRq6QnXUQAw9oCf0it6se+vRerZevqMLVr6zh/7A+vgCKVuXxg==</latexit><latexit sha1_base64="7zlxraqTdj51JiOdbmy2wlihsb8=">AAACFnicbVDLSgMxFM34rPU16tJNsAgVoWSsoMuiG5cV7AM6Y8mkmTY08yC5I5Sh/6E/oytRwYVb/8a0DqKtZ5NzzzkXcq6fSKGBkE9rYXFpeWW1sFZc39jc2rZ3dps6ThXjDRbLWLV9qrkUEW+AAMnbieI09CVv+cPLid+640qLOLqBUcK9kPYjEQhGwUhdu1p2jm6r+BjPvi7rxaB/BFdKwwghZujaJVIhU+B54uSkhHLUu/a724tZGvIImKRadxySgJdRBYJJPi66qeYJZUPa5x1DIxpy7WXTcmN8GMQKw4Dj6fw7m9FQ61Hom0xIYaBnvYn4n9dJITj3MhElKfCImYjxglRiiPHkRrgnFGcgR4ZQpoT5JWYDqigDc8miqe/Mlp0nzZOKQyrO9WmpdpEfooD20QEqIwedoRq6QnXUQAw9oCf0it6se+vRerZevqMLVr6zh/7A+vgCKVuXxg==</latexit><latexit sha1_base64="7zlxraqTdj51JiOdbmy2wlihsb8=">AAACFnicbVDLSgMxFM34rPU16tJNsAgVoWSsoMuiG5cV7AM6Y8mkmTY08yC5I5Sh/6E/oytRwYVb/8a0DqKtZ5NzzzkXcq6fSKGBkE9rYXFpeWW1sFZc39jc2rZ3dps6ThXjDRbLWLV9qrkUEW+AAMnbieI09CVv+cPLid+640qLOLqBUcK9kPYjEQhGwUhdu1p2jm6r+BjPvi7rxaB/BFdKwwghZujaJVIhU+B54uSkhHLUu/a724tZGvIImKRadxySgJdRBYJJPi66qeYJZUPa5x1DIxpy7WXTcmN8GMQKw4Dj6fw7m9FQ61Hom0xIYaBnvYn4n9dJITj3MhElKfCImYjxglRiiPHkRrgnFGcgR4ZQpoT5JWYDqigDc8miqe/Mlp0nzZOKQyrO9WmpdpEfooD20QEqIwedoRq6QnXUQAw9oCf0it6se+vRerZevqMLVr6zh/7A+vgCKVuXxg==</latexit>

Nb = 1
<latexit sha1_base64="fvzkrSP7nX0eZvqsNS/Sd7T2Lbc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTeuJIJ5QDKEnk4ladPzoLtGCEP+QVei7vwef8C/sRNnoYl3dbrubahbQaKkIdf9cpaWV1bX1gsbxc2t7Z3d0t5+w8SpFlgXsYp1K+AGlYywTpIUthKNPAwUNoPR9dRvPqI2Mo7uaZygH/JBJPtScLKj5m03YJfM65bKbsWdiS2Cl0MZctW6pc9OLxZpiBEJxY1pe25CfsY1SaFwUuykBhMuRnyAbYsRD9H42WzdCTvux5rRENns/Tub8dCYcRjYTMhpaOa96fA/r51S/8LPZJSkhJGwEev1U8UoZtPWrCc1ClJjC1xoabdkYsg1F2RvU7T1vfmyi9A4rXhuxbs7K1ev8kMU4BCO4AQ8OIcq3EAN6iBgBM/wBu/Og/PkvDivP9ElJ/9zAH/kfHwDo9+MEg==</latexit><latexit sha1_base64="fvzkrSP7nX0eZvqsNS/Sd7T2Lbc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTeuJIJ5QDKEnk4ladPzoLtGCEP+QVei7vwef8C/sRNnoYl3dbrubahbQaKkIdf9cpaWV1bX1gsbxc2t7Z3d0t5+w8SpFlgXsYp1K+AGlYywTpIUthKNPAwUNoPR9dRvPqI2Mo7uaZygH/JBJPtScLKj5m03YJfM65bKbsWdiS2Cl0MZctW6pc9OLxZpiBEJxY1pe25CfsY1SaFwUuykBhMuRnyAbYsRD9H42WzdCTvux5rRENns/Tub8dCYcRjYTMhpaOa96fA/r51S/8LPZJSkhJGwEev1U8UoZtPWrCc1ClJjC1xoabdkYsg1F2RvU7T1vfmyi9A4rXhuxbs7K1ev8kMU4BCO4AQ8OIcq3EAN6iBgBM/wBu/Og/PkvDivP9ElJ/9zAH/kfHwDo9+MEg==</latexit><latexit sha1_base64="fvzkrSP7nX0eZvqsNS/Sd7T2Lbc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTeuJIJ5QDKEnk4ladPzoLtGCEP+QVei7vwef8C/sRNnoYl3dbrubahbQaKkIdf9cpaWV1bX1gsbxc2t7Z3d0t5+w8SpFlgXsYp1K+AGlYywTpIUthKNPAwUNoPR9dRvPqI2Mo7uaZygH/JBJPtScLKj5m03YJfM65bKbsWdiS2Cl0MZctW6pc9OLxZpiBEJxY1pe25CfsY1SaFwUuykBhMuRnyAbYsRD9H42WzdCTvux5rRENns/Tub8dCYcRjYTMhpaOa96fA/r51S/8LPZJSkhJGwEev1U8UoZtPWrCc1ClJjC1xoabdkYsg1F2RvU7T1vfmyi9A4rXhuxbs7K1ev8kMU4BCO4AQ8OIcq3EAN6iBgBM/wBu/Og/PkvDivP9ElJ/9zAH/kfHwDo9+MEg==</latexit><latexit sha1_base64="fvzkrSP7nX0eZvqsNS/Sd7T2Lbc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTeuJIJ5QDKEnk4ladPzoLtGCEP+QVei7vwef8C/sRNnoYl3dbrubahbQaKkIdf9cpaWV1bX1gsbxc2t7Z3d0t5+w8SpFlgXsYp1K+AGlYywTpIUthKNPAwUNoPR9dRvPqI2Mo7uaZygH/JBJPtScLKj5m03YJfM65bKbsWdiS2Cl0MZctW6pc9OLxZpiBEJxY1pe25CfsY1SaFwUuykBhMuRnyAbYsRD9H42WzdCTvux5rRENns/Tub8dCYcRjYTMhpaOa96fA/r51S/8LPZJSkhJGwEev1U8UoZtPWrCc1ClJjC1xoabdkYsg1F2RvU7T1vfmyi9A4rXhuxbs7K1ev8kMU4BCO4AQ8OIcq3EAN6iBgBM/wBu/Og/PkvDivP9ElJ/9zAH/kfHwDo9+MEg==</latexit>

There is hope

Complexity of probabilistic learning is typically 

dominated by the number of data points
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The problem

Gaussian processes

⌃�1
N⇥N ! O(N3)

<latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit>

N = N1 +N2 +N3 + · · ·+NB
<latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit>

complexity given subsets is much smaller

1000 ⌧ (1000)3
<latexit sha1_base64="45TukEsOPzg9940aDpkGxZ38Loc=">AAAB9HicbZDLTgIxFIbPeEW8Dbp000hMcEM6aqJLohuXmMglASSdcoCGziVtB0MmvImujLrzSXwB38YOslDwX309/9/knN+PpdCG0i9nZXVtfWMzt5Xf3tnd23cLB3UdJYpjjUcyUk2faZQixJoRRmIzVsgCX2LDH91kfmOMSosovDeTGDsBG4SiLzgzdtR1Cx6llLSlJKWMTh/Ou26RlulMZBm8ORRhrmrX/Wz3Ip4EGBoumdYtj8amkzJlBJc4zbcTjTHjIzbAlsWQBag76Wz1KTnpR4qYIZLZ+3c2ZYHWk8C3mYCZoV70suF/Xisx/atOKsI4MRhyG7FeP5HERCRrgPSEQm7kxALjStgtCR8yxbixPeXt+d7isctQPyt7tOzdXRQr1/MicnAEx1ACDy6hArdQhRpweIRneIN3Z+w8OS/O6090xZn/OYQ/cj6+AcmQjsI=</latexit><latexit sha1_base64="45TukEsOPzg9940aDpkGxZ38Loc=">AAAB9HicbZDLTgIxFIbPeEW8Dbp000hMcEM6aqJLohuXmMglASSdcoCGziVtB0MmvImujLrzSXwB38YOslDwX309/9/knN+PpdCG0i9nZXVtfWMzt5Xf3tnd23cLB3UdJYpjjUcyUk2faZQixJoRRmIzVsgCX2LDH91kfmOMSosovDeTGDsBG4SiLzgzdtR1Cx6llLSlJKWMTh/Ou26RlulMZBm8ORRhrmrX/Wz3Ip4EGBoumdYtj8amkzJlBJc4zbcTjTHjIzbAlsWQBag76Wz1KTnpR4qYIZLZ+3c2ZYHWk8C3mYCZoV70suF/Xisx/atOKsI4MRhyG7FeP5HERCRrgPSEQm7kxALjStgtCR8yxbixPeXt+d7isctQPyt7tOzdXRQr1/MicnAEx1ACDy6hArdQhRpweIRneIN3Z+w8OS/O6090xZn/OYQ/cj6+AcmQjsI=</latexit><latexit sha1_base64="45TukEsOPzg9940aDpkGxZ38Loc=">AAAB9HicbZDLTgIxFIbPeEW8Dbp000hMcEM6aqJLohuXmMglASSdcoCGziVtB0MmvImujLrzSXwB38YOslDwX309/9/knN+PpdCG0i9nZXVtfWMzt5Xf3tnd23cLB3UdJYpjjUcyUk2faZQixJoRRmIzVsgCX2LDH91kfmOMSosovDeTGDsBG4SiLzgzdtR1Cx6llLSlJKWMTh/Ou26RlulMZBm8ORRhrmrX/Wz3Ip4EGBoumdYtj8amkzJlBJc4zbcTjTHjIzbAlsWQBag76Wz1KTnpR4qYIZLZ+3c2ZYHWk8C3mYCZoV70suF/Xisx/atOKsI4MRhyG7FeP5HERCRrgPSEQm7kxALjStgtCR8yxbixPeXt+d7isctQPyt7tOzdXRQr1/MicnAEx1ACDy6hArdQhRpweIRneIN3Z+w8OS/O6090xZn/OYQ/cj6+AcmQjsI=</latexit><latexit sha1_base64="45TukEsOPzg9940aDpkGxZ38Loc=">AAAB9HicbZDLTgIxFIbPeEW8Dbp000hMcEM6aqJLohuXmMglASSdcoCGziVtB0MmvImujLrzSXwB38YOslDwX309/9/knN+PpdCG0i9nZXVtfWMzt5Xf3tnd23cLB3UdJYpjjUcyUk2faZQixJoRRmIzVsgCX2LDH91kfmOMSosovDeTGDsBG4SiLzgzdtR1Cx6llLSlJKWMTh/Ou26RlulMZBm8ORRhrmrX/Wz3Ip4EGBoumdYtj8amkzJlBJc4zbcTjTHjIzbAlsWQBag76Wz1KTnpR4qYIZLZ+3c2ZYHWk8C3mYCZoV70suF/Xisx/atOKsI4MRhyG7FeP5HERCRrgPSEQm7kxALjStgtCR8yxbixPeXt+d7isctQPyt7tOzdXRQr1/MicnAEx1ACDy6hArdQhRpweIRneIN3Z+w8OS/O6090xZn/OYQ/cj6+AcmQjsI=</latexit>

Nb = 1
<latexit sha1_base64="fvzkrSP7nX0eZvqsNS/Sd7T2Lbc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTeuJIJ5QDKEnk4ladPzoLtGCEP+QVei7vwef8C/sRNnoYl3dbrubahbQaKkIdf9cpaWV1bX1gsbxc2t7Z3d0t5+w8SpFlgXsYp1K+AGlYywTpIUthKNPAwUNoPR9dRvPqI2Mo7uaZygH/JBJPtScLKj5m03YJfM65bKbsWdiS2Cl0MZctW6pc9OLxZpiBEJxY1pe25CfsY1SaFwUuykBhMuRnyAbYsRD9H42WzdCTvux5rRENns/Tub8dCYcRjYTMhpaOa96fA/r51S/8LPZJSkhJGwEev1U8UoZtPWrCc1ClJjC1xoabdkYsg1F2RvU7T1vfmyi9A4rXhuxbs7K1ev8kMU4BCO4AQ8OIcq3EAN6iBgBM/wBu/Og/PkvDivP9ElJ/9zAH/kfHwDo9+MEg==</latexit><latexit sha1_base64="fvzkrSP7nX0eZvqsNS/Sd7T2Lbc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTeuJIJ5QDKEnk4ladPzoLtGCEP+QVei7vwef8C/sRNnoYl3dbrubahbQaKkIdf9cpaWV1bX1gsbxc2t7Z3d0t5+w8SpFlgXsYp1K+AGlYywTpIUthKNPAwUNoPR9dRvPqI2Mo7uaZygH/JBJPtScLKj5m03YJfM65bKbsWdiS2Cl0MZctW6pc9OLxZpiBEJxY1pe25CfsY1SaFwUuykBhMuRnyAbYsRD9H42WzdCTvux5rRENns/Tub8dCYcRjYTMhpaOa96fA/r51S/8LPZJSkhJGwEev1U8UoZtPWrCc1ClJjC1xoabdkYsg1F2RvU7T1vfmyi9A4rXhuxbs7K1ev8kMU4BCO4AQ8OIcq3EAN6iBgBM/wBu/Og/PkvDivP9ElJ/9zAH/kfHwDo9+MEg==</latexit><latexit sha1_base64="fvzkrSP7nX0eZvqsNS/Sd7T2Lbc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTeuJIJ5QDKEnk4ladPzoLtGCEP+QVei7vwef8C/sRNnoYl3dbrubahbQaKkIdf9cpaWV1bX1gsbxc2t7Z3d0t5+w8SpFlgXsYp1K+AGlYywTpIUthKNPAwUNoPR9dRvPqI2Mo7uaZygH/JBJPtScLKj5m03YJfM65bKbsWdiS2Cl0MZctW6pc9OLxZpiBEJxY1pe25CfsY1SaFwUuykBhMuRnyAbYsRD9H42WzdCTvux5rRENns/Tub8dCYcRjYTMhpaOa96fA/r51S/8LPZJSkhJGwEev1U8UoZtPWrCc1ClJjC1xoabdkYsg1F2RvU7T1vfmyi9A4rXhuxbs7K1ev8kMU4BCO4AQ8OIcq3EAN6iBgBM/wBu/Og/PkvDivP9ElJ/9zAH/kfHwDo9+MEg==</latexit><latexit sha1_base64="fvzkrSP7nX0eZvqsNS/Sd7T2Lbc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTeuJIJ5QDKEnk4ladPzoLtGCEP+QVei7vwef8C/sRNnoYl3dbrubahbQaKkIdf9cpaWV1bX1gsbxc2t7Z3d0t5+w8SpFlgXsYp1K+AGlYywTpIUthKNPAwUNoPR9dRvPqI2Mo7uaZygH/JBJPtScLKj5m03YJfM65bKbsWdiS2Cl0MZctW6pc9OLxZpiBEJxY1pe25CfsY1SaFwUuykBhMuRnyAbYsRD9H42WzdCTvux5rRENns/Tub8dCYcRjYTMhpaOa96fA/r51S/8LPZJSkhJGwEev1U8UoZtPWrCc1ClJjC1xoabdkYsg1F2RvU7T1vfmyi9A4rXhuxbs7K1ev8kMU4BCO4AQ8OIcq3EAN6iBgBM/wBu/Og/PkvDivP9ElJ/9zAH/kfHwDo9+MEg==</latexit>

There is hope

Complexity of probabilistic learning is typically 

dominated by the number of data points
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The problem

Gaussian processes

⌃�1
N⇥N ! O(N3)

<latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit>

N = N1 +N2 +N3 + · · ·+NB
<latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit>

complexity given subsets is much smaller

Nb = 2
<latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit>

(2)3 + (2)3 + (2)3 + · · ·+ (2)3 ⌧ (1000)3
<latexit sha1_base64="Rnxk7wA0RwvlCN+AMFGCbX0p9Bg=">AAACFnicbVDLSgMxFL1TX7W+Rl26CRahIpRMK+iy6MZlBfuAzlgyaaYNzTxIMkIp/Q/9GV2JCi7c+jemdRBtPZuce865kHP9RHClMf60ckvLK6tr+fXCxubW9o69u9dUcSopa9BYxLLtE8UEj1hDcy1YO5GMhL5gLX94OfVbd0wqHkc3epQwLyT9iAecEm2krl0tVY5vq+gEzb8u7cVa/QiuEKjkYIzN0LWLuIxnQIvEyUgRMtS79rvbi2kaskhTQZTqODjR3phIzalgk4KbKpYQOiR91jE0IiFT3nhWboKOglgiPWBoNv/Ojkmo1Cj0TSYkeqDmvan4n9dJdXDujXmUpJpF1ESMF6QC6RhNb4R6XDKqxcgQQiU3v0R0QCSh2lyyYOo782UXSbNSdnDZuT4t1i6yQ+ThAA6hBA6cQQ2uoA4NoPAAT/AKb9a99Wg9Wy/f0ZyV7ezDH1gfXy/el8o=</latexit><latexit sha1_base64="Rnxk7wA0RwvlCN+AMFGCbX0p9Bg=">AAACFnicbVDLSgMxFL1TX7W+Rl26CRahIpRMK+iy6MZlBfuAzlgyaaYNzTxIMkIp/Q/9GV2JCi7c+jemdRBtPZuce865kHP9RHClMf60ckvLK6tr+fXCxubW9o69u9dUcSopa9BYxLLtE8UEj1hDcy1YO5GMhL5gLX94OfVbd0wqHkc3epQwLyT9iAecEm2krl0tVY5vq+gEzb8u7cVa/QiuEKjkYIzN0LWLuIxnQIvEyUgRMtS79rvbi2kaskhTQZTqODjR3phIzalgk4KbKpYQOiR91jE0IiFT3nhWboKOglgiPWBoNv/Ojkmo1Cj0TSYkeqDmvan4n9dJdXDujXmUpJpF1ESMF6QC6RhNb4R6XDKqxcgQQiU3v0R0QCSh2lyyYOo782UXSbNSdnDZuT4t1i6yQ+ThAA6hBA6cQQ2uoA4NoPAAT/AKb9a99Wg9Wy/f0ZyV7ezDH1gfXy/el8o=</latexit><latexit sha1_base64="Rnxk7wA0RwvlCN+AMFGCbX0p9Bg=">AAACFnicbVDLSgMxFL1TX7W+Rl26CRahIpRMK+iy6MZlBfuAzlgyaaYNzTxIMkIp/Q/9GV2JCi7c+jemdRBtPZuce865kHP9RHClMf60ckvLK6tr+fXCxubW9o69u9dUcSopa9BYxLLtE8UEj1hDcy1YO5GMhL5gLX94OfVbd0wqHkc3epQwLyT9iAecEm2krl0tVY5vq+gEzb8u7cVa/QiuEKjkYIzN0LWLuIxnQIvEyUgRMtS79rvbi2kaskhTQZTqODjR3phIzalgk4KbKpYQOiR91jE0IiFT3nhWboKOglgiPWBoNv/Ojkmo1Cj0TSYkeqDmvan4n9dJdXDujXmUpJpF1ESMF6QC6RhNb4R6XDKqxcgQQiU3v0R0QCSh2lyyYOo782UXSbNSdnDZuT4t1i6yQ+ThAA6hBA6cQQ2uoA4NoPAAT/AKb9a99Wg9Wy/f0ZyV7ezDH1gfXy/el8o=</latexit><latexit sha1_base64="Rnxk7wA0RwvlCN+AMFGCbX0p9Bg=">AAACFnicbVDLSgMxFL1TX7W+Rl26CRahIpRMK+iy6MZlBfuAzlgyaaYNzTxIMkIp/Q/9GV2JCi7c+jemdRBtPZuce865kHP9RHClMf60ckvLK6tr+fXCxubW9o69u9dUcSopa9BYxLLtE8UEj1hDcy1YO5GMhL5gLX94OfVbd0wqHkc3epQwLyT9iAecEm2krl0tVY5vq+gEzb8u7cVa/QiuEKjkYIzN0LWLuIxnQIvEyUgRMtS79rvbi2kaskhTQZTqODjR3phIzalgk4KbKpYQOiR91jE0IiFT3nhWboKOglgiPWBoNv/Ojkmo1Cj0TSYkeqDmvan4n9dJdXDujXmUpJpF1ESMF6QC6RhNb4R6XDKqxcgQQiU3v0R0QCSh2lyyYOo782UXSbNSdnDZuT4t1i6yQ+ThAA6hBA6cQQ2uoA4NoPAAT/AKb9a99Wg9Wy/f0ZyV7ezDH1gfXy/el8o=</latexit>

There is hope

Complexity of probabilistic learning is typically 

dominated by the number of data points
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The problem

Gaussian processes

⌃�1
N⇥N ! O(N3)

<latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit>

N = N1 +N2 +N3 + · · ·+NB
<latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit>

complexity given subsets is much smaller

Nb = 2
<latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit>

500 · 8 ⌧ (1000)3
<latexit sha1_base64="yLKetOPPoZNuTC7xW9lzHN4RpkI=">AAAB+nicbVC5TgMxFPSGK4RrgYKCxiJCCk3k5RApI2gog0QOKbtEXudtYsV7yPYiRUt+BioEdHwGP8Df4IQtIGGqeW/mSW/GTwRXmpAvq7C0vLK6VlwvbWxube/Yu3stFaeSQZPFIpYdnyoQPIKm5lpAJ5FAQ19A2x9dT/X2A0jF4+hOjxPwQjqIeMAZ1WbVsw8uCHFZP9a4hl0hcMUhhJzcn/XsMqmSGfAicXJSRjkaPfvT7ccsDSHSTFClug5JtJdRqTkTMCm5qYKEshEdQNfQiIagvGwWYIKPg1hiPQQ8m397MxoqNQ594wmpHqp5bbr8T+umOqh5GY+SVEPEjMVoQSqwjvG0B9znEpgWY0Mok9x8idmQSsq0aatk4jvzYRdJ67TqkKpze16uX+VFFNEhOkIV5KBLVEc3qIGaiKEJekZv6N16tJ6sF+v1x1qw8pt99AfWxzcXU5Ew</latexit><latexit sha1_base64="yLKetOPPoZNuTC7xW9lzHN4RpkI=">AAAB+nicbVC5TgMxFPSGK4RrgYKCxiJCCk3k5RApI2gog0QOKbtEXudtYsV7yPYiRUt+BioEdHwGP8Df4IQtIGGqeW/mSW/GTwRXmpAvq7C0vLK6VlwvbWxube/Yu3stFaeSQZPFIpYdnyoQPIKm5lpAJ5FAQ19A2x9dT/X2A0jF4+hOjxPwQjqIeMAZ1WbVsw8uCHFZP9a4hl0hcMUhhJzcn/XsMqmSGfAicXJSRjkaPfvT7ccsDSHSTFClug5JtJdRqTkTMCm5qYKEshEdQNfQiIagvGwWYIKPg1hiPQQ8m397MxoqNQ594wmpHqp5bbr8T+umOqh5GY+SVEPEjMVoQSqwjvG0B9znEpgWY0Mok9x8idmQSsq0aatk4jvzYRdJ67TqkKpze16uX+VFFNEhOkIV5KBLVEc3qIGaiKEJekZv6N16tJ6sF+v1x1qw8pt99AfWxzcXU5Ew</latexit><latexit sha1_base64="yLKetOPPoZNuTC7xW9lzHN4RpkI=">AAAB+nicbVC5TgMxFPSGK4RrgYKCxiJCCk3k5RApI2gog0QOKbtEXudtYsV7yPYiRUt+BioEdHwGP8Df4IQtIGGqeW/mSW/GTwRXmpAvq7C0vLK6VlwvbWxube/Yu3stFaeSQZPFIpYdnyoQPIKm5lpAJ5FAQ19A2x9dT/X2A0jF4+hOjxPwQjqIeMAZ1WbVsw8uCHFZP9a4hl0hcMUhhJzcn/XsMqmSGfAicXJSRjkaPfvT7ccsDSHSTFClug5JtJdRqTkTMCm5qYKEshEdQNfQiIagvGwWYIKPg1hiPQQ8m397MxoqNQ594wmpHqp5bbr8T+umOqh5GY+SVEPEjMVoQSqwjvG0B9znEpgWY0Mok9x8idmQSsq0aatk4jvzYRdJ67TqkKpze16uX+VFFNEhOkIV5KBLVEc3qIGaiKEJekZv6N16tJ6sF+v1x1qw8pt99AfWxzcXU5Ew</latexit><latexit sha1_base64="yLKetOPPoZNuTC7xW9lzHN4RpkI=">AAAB+nicbVC5TgMxFPSGK4RrgYKCxiJCCk3k5RApI2gog0QOKbtEXudtYsV7yPYiRUt+BioEdHwGP8Df4IQtIGGqeW/mSW/GTwRXmpAvq7C0vLK6VlwvbWxube/Yu3stFaeSQZPFIpYdnyoQPIKm5lpAJ5FAQ19A2x9dT/X2A0jF4+hOjxPwQjqIeMAZ1WbVsw8uCHFZP9a4hl0hcMUhhJzcn/XsMqmSGfAicXJSRjkaPfvT7ccsDSHSTFClug5JtJdRqTkTMCm5qYKEshEdQNfQiIagvGwWYIKPg1hiPQQ8m397MxoqNQ594wmpHqp5bbr8T+umOqh5GY+SVEPEjMVoQSqwjvG0B9znEpgWY0Mok9x8idmQSsq0aatk4jvzYRdJ67TqkKpze16uX+VFFNEhOkIV5KBLVEc3qIGaiKEJekZv6N16tJ6sF+v1x1qw8pt99AfWxzcXU5Ew</latexit>

There is hope

Complexity of probabilistic learning is typically 

dominated by the number of data points
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The problem

Gaussian processes

⌃�1
N⇥N ! O(N3)

<latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit>

N = N1 +N2 +N3 + · · ·+NB
<latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit>

complexity given subsets is much smaller

Nb = 2
<latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit>

4000 ⌧ (1000)3
<latexit sha1_base64="xVTGgson0dfPnor2U5zZDqoSbos=">AAAB9HicbZDLTgIxFIbP4A3xBrp000hMcEM6SqJLohuXmMglgZF0yhlo6FzSdjCE8Ca6MurOJ/EFfBsLslDwX309/9/knN9PpNCG0i8ns7a+sbmV3c7t7O7tH+QLhw0dp4pjnccyVi2faZQiwroRRmIrUchCX2LTH97M/OYIlRZxdG/GCXoh60ciEJwZO+rmCxVKKelISUqupbOHi26+SMt0LrIK7gKKsFCtm//s9GKehhgZLpnWbZcmxpswZQSXOM11Uo0J40PWx7bFiIWovcl89Sk5DWJFzADJ/P07O2Gh1uPQt5mQmYFe9mbD/7x2aoIrbyKiJDUYcRuxXpBKYmIya4D0hEJu5NgC40rYLQkfMMW4sT3l7Pnu8rGr0Dgvu7Ts3lWK1etFEVk4hhMogQuXUIVbqEEdODzCM7zBuzNynpwX5/UnmnEWf47gj5yPb846jsU=</latexit><latexit sha1_base64="xVTGgson0dfPnor2U5zZDqoSbos=">AAAB9HicbZDLTgIxFIbP4A3xBrp000hMcEM6SqJLohuXmMglgZF0yhlo6FzSdjCE8Ca6MurOJ/EFfBsLslDwX309/9/knN9PpNCG0i8ns7a+sbmV3c7t7O7tH+QLhw0dp4pjnccyVi2faZQiwroRRmIrUchCX2LTH97M/OYIlRZxdG/GCXoh60ciEJwZO+rmCxVKKelISUqupbOHi26+SMt0LrIK7gKKsFCtm//s9GKehhgZLpnWbZcmxpswZQSXOM11Uo0J40PWx7bFiIWovcl89Sk5DWJFzADJ/P07O2Gh1uPQt5mQmYFe9mbD/7x2aoIrbyKiJDUYcRuxXpBKYmIya4D0hEJu5NgC40rYLQkfMMW4sT3l7Pnu8rGr0Dgvu7Ts3lWK1etFEVk4hhMogQuXUIVbqEEdODzCM7zBuzNynpwX5/UnmnEWf47gj5yPb846jsU=</latexit><latexit sha1_base64="xVTGgson0dfPnor2U5zZDqoSbos=">AAAB9HicbZDLTgIxFIbP4A3xBrp000hMcEM6SqJLohuXmMglgZF0yhlo6FzSdjCE8Ca6MurOJ/EFfBsLslDwX309/9/knN9PpNCG0i8ns7a+sbmV3c7t7O7tH+QLhw0dp4pjnccyVi2faZQiwroRRmIrUchCX2LTH97M/OYIlRZxdG/GCXoh60ciEJwZO+rmCxVKKelISUqupbOHi26+SMt0LrIK7gKKsFCtm//s9GKehhgZLpnWbZcmxpswZQSXOM11Uo0J40PWx7bFiIWovcl89Sk5DWJFzADJ/P07O2Gh1uPQt5mQmYFe9mbD/7x2aoIrbyKiJDUYcRuxXpBKYmIya4D0hEJu5NgC40rYLQkfMMW4sT3l7Pnu8rGr0Dgvu7Ts3lWK1etFEVk4hhMogQuXUIVbqEEdODzCM7zBuzNynpwX5/UnmnEWf47gj5yPb846jsU=</latexit><latexit sha1_base64="xVTGgson0dfPnor2U5zZDqoSbos=">AAAB9HicbZDLTgIxFIbP4A3xBrp000hMcEM6SqJLohuXmMglgZF0yhlo6FzSdjCE8Ca6MurOJ/EFfBsLslDwX309/9/knN9PpNCG0i8ns7a+sbmV3c7t7O7tH+QLhw0dp4pjnccyVi2faZQiwroRRmIrUchCX2LTH97M/OYIlRZxdG/GCXoh60ciEJwZO+rmCxVKKelISUqupbOHi26+SMt0LrIK7gKKsFCtm//s9GKehhgZLpnWbZcmxpswZQSXOM11Uo0J40PWx7bFiIWovcl89Sk5DWJFzADJ/P07O2Gh1uPQt5mQmYFe9mbD/7x2aoIrbyKiJDUYcRuxXpBKYmIya4D0hEJu5NgC40rYLQkfMMW4sT3l7Pnu8rGr0Dgvu7Ts3lWK1etFEVk4hhMogQuXUIVbqEEdODzCM7zBuzNynpwX5/UnmnEWf47gj5yPb846jsU=</latexit>

There is hope

Complexity of probabilistic learning is typically 

dominated by the number of data points
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The problem

Gaussian processes

⌃�1
N⇥N ! O(N3)

<latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit><latexit sha1_base64="I5xQXSM3XKMjsj9q1z0im9XWnvE=">AAACF3icbVA7T8MwGHTKu7wCjCwWFRIMVAkgwYhgYSpF0IfUlOqLcVsL5yH7C6iK8kPgz8CEALEw8m9wSgco3HT+7izdnR9LodFxPq3CxOTU9MzsXHF+YXFp2V5ZresoUYzXWCQj1fRBcylCXkOBkjdjxSHwJW/4Nye53rjlSosovMRBzNsB9ELRFQzQnDr2vnchegF00oqHIuCaVrKrdMfNqKdEr4+gVHRHvQCwz0CmZ9lW5Wpvu2OXnLIzBP1L3BEpkRGqHfvdu45YEvAQmQStW64TYzsFhYJJnhW9RPMY2A30eMvQEEySdjpsl9HNbqQo9jkdvn96Uwi0HgS+8eQJ9biWH//TWgl2D9upCOMEeciMxWjdRFKMaD4SvRaKM5QDQ4ApYVJS1gcFDM2URVPfHS/7l9R3y65Tds/3S0fHoyFmyTrZIFvEJQfkiJySKqkRRh7IE3klb9a99Wg9Wy/f1oI1+rNGfsH6+AKK/p9s</latexit>

N = N1 +N2 +N3 + · · ·+NB
<latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit><latexit sha1_base64="VU8zqFZqIN+NXThqfKnAl5n01LI=">AAACBHicbVDLSsNAFJ3UV62vqEs3o0UQhJJUQTdCqRtXpYJ9QBvCZHrTDp08mJkIJXSrP6MrUXd+gT/g3ziNWWjrWVzOvecMzDlezJlUlvVlFJaWV1bXiuuljc2t7R1zd68to0RQaNGIR6LrEQmchdBSTHHoxgJI4HHoeOPrmd65ByFZFN6pSQxOQIYh8xklSp9c87Bx1XBtfIobbjWbZ3r26SBSMlvr2DXLVsXKgBeJnZMyytF0zc/+IKJJAKGinEjZs61YOSkRilEO01I/kRATOiZD6GkakgCkk2ZRpvjYjwRWI8DZ/tubkkDKSeBpT0DUSM5rs+N/Wi9R/qWTsjBOFIRUW7TmJxyrCM8awQMmgCo+0YRQwfQvMR0RQajSvZV0fHs+7CJpVyu2VbFvz8u1el5EER2gI3SCbHSBaugGNVELUfSIntEbejcejCfjxXj9sRaM/M0++gPj4xs9CJPm</latexit>

complexity given subsets is much smaller

Nb = 2
<latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit><latexit sha1_base64="Bi2MD6hDEBBZPrmO5E0j/3LLhdw=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMFEE3QtGNK6lgf6AdSia908ZmJkOSEcrQd9CVqDufxxfwbUzrLLT1rL7ccwL33CARXBvX/XIKK6tr6xvFzdLW9s7uXnn/oKVlqhg2mRRSdQKqUfAYm4YbgZ1EIY0Cge1gfD3z24+oNJfxvZkk6Ed0GPOQM2rsqH3bD8glqfXLFbfqzkWWwcuhArka/fJnbyBZGmFsmKBadz03MX5GleFM4LTUSzUmlI3pELsWYxqh9rP5ulNyEkpFzAjJ/P07m9FI60kU2ExEzUgverPhf143NeGFn/E4SQ3GzEasF6aCGElmrcmAK2RGTCxQprjdkrARVZQZe5uSre8tll2GVq3quVXv7qxSv8oPUYQjOIZT8OAc6nADDWgCgzE8wxu8Ow/Ok/PivP5EC07+5xD+yPn4BqVdjBM=</latexit>

4000 ⌧ (1000)3
<latexit sha1_base64="xVTGgson0dfPnor2U5zZDqoSbos=">AAAB9HicbZDLTgIxFIbP4A3xBrp000hMcEM6SqJLohuXmMglgZF0yhlo6FzSdjCE8Ca6MurOJ/EFfBsLslDwX309/9/knN9PpNCG0i8ns7a+sbmV3c7t7O7tH+QLhw0dp4pjnccyVi2faZQiwroRRmIrUchCX2LTH97M/OYIlRZxdG/GCXoh60ciEJwZO+rmCxVKKelISUqupbOHi26+SMt0LrIK7gKKsFCtm//s9GKehhgZLpnWbZcmxpswZQSXOM11Uo0J40PWx7bFiIWovcl89Sk5DWJFzADJ/P07O2Gh1uPQt5mQmYFe9mbD/7x2aoIrbyKiJDUYcRuxXpBKYmIya4D0hEJu5NgC40rYLQkfMMW4sT3l7Pnu8rGr0Dgvu7Ts3lWK1etFEVk4hhMogQuXUIVbqEEdODzCM7zBuzNynpwX5/UnmnEWf47gj5yPb846jsU=</latexit><latexit sha1_base64="xVTGgson0dfPnor2U5zZDqoSbos=">AAAB9HicbZDLTgIxFIbP4A3xBrp000hMcEM6SqJLohuXmMglgZF0yhlo6FzSdjCE8Ca6MurOJ/EFfBsLslDwX309/9/knN9PpNCG0i8ns7a+sbmV3c7t7O7tH+QLhw0dp4pjnccyVi2faZQiwroRRmIrUchCX2LTH97M/OYIlRZxdG/GCXoh60ciEJwZO+rmCxVKKelISUqupbOHi26+SMt0LrIK7gKKsFCtm//s9GKehhgZLpnWbZcmxpswZQSXOM11Uo0J40PWx7bFiIWovcl89Sk5DWJFzADJ/P07O2Gh1uPQt5mQmYFe9mbD/7x2aoIrbyKiJDUYcRuxXpBKYmIya4D0hEJu5NgC40rYLQkfMMW4sT3l7Pnu8rGr0Dgvu7Ts3lWK1etFEVk4hhMogQuXUIVbqEEdODzCM7zBuzNynpwX5/UnmnEWf47gj5yPb846jsU=</latexit><latexit sha1_base64="xVTGgson0dfPnor2U5zZDqoSbos=">AAAB9HicbZDLTgIxFIbP4A3xBrp000hMcEM6SqJLohuXmMglgZF0yhlo6FzSdjCE8Ca6MurOJ/EFfBsLslDwX309/9/knN9PpNCG0i8ns7a+sbmV3c7t7O7tH+QLhw0dp4pjnccyVi2faZQiwroRRmIrUchCX2LTH97M/OYIlRZxdG/GCXoh60ciEJwZO+rmCxVKKelISUqupbOHi26+SMt0LrIK7gKKsFCtm//s9GKehhgZLpnWbZcmxpswZQSXOM11Uo0J40PWx7bFiIWovcl89Sk5DWJFzADJ/P07O2Gh1uPQt5mQmYFe9mbD/7x2aoIrbyKiJDUYcRuxXpBKYmIya4D0hEJu5NgC40rYLQkfMMW4sT3l7Pnu8rGr0Dgvu7Ts3lWK1etFEVk4hhMogQuXUIVbqEEdODzCM7zBuzNynpwX5/UnmnEWf47gj5yPb846jsU=</latexit><latexit sha1_base64="xVTGgson0dfPnor2U5zZDqoSbos=">AAAB9HicbZDLTgIxFIbP4A3xBrp000hMcEM6SqJLohuXmMglgZF0yhlo6FzSdjCE8Ca6MurOJ/EFfBsLslDwX309/9/knN9PpNCG0i8ns7a+sbmV3c7t7O7tH+QLhw0dp4pjnccyVi2faZQiwroRRmIrUchCX2LTH97M/OYIlRZxdG/GCXoh60ciEJwZO+rmCxVKKelISUqupbOHi26+SMt0LrIK7gKKsFCtm//s9GKehhgZLpnWbZcmxpswZQSXOM11Uo0J40PWx7bFiIWovcl89Sk5DWJFzADJ/P07O2Gh1uPQt5mQmYFe9mbD/7x2aoIrbyKiJDUYcRuxXpBKYmIya4D0hEJu5NgC40rYLQkfMMW4sT3l7Pnu8rGr0Dgvu7Ts3lWK1etFEVk4hhMogQuXUIVbqEEdODzCM7zBuzNynpwX5/UnmnEWf47gj5yPb846jsU=</latexit>

can I do this with 


ML models?

There is hope

Complexity of probabilistic learning is typically 

dominated by the number of data points
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The idea

Nyhavn

(tourist metaphor)
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The idea

N = 100
<latexit sha1_base64="BxhjiXYHYUmy3RJymAVR+9mmIUY=">AAAB53icbZDLSgMxFIbP1Futt6pLN8EiuCoZEepGKLpxJRXsBdqhZNIzbWzmQpIRytBn0JWoO9/HF/BtTOsstPVffTn/Hzj/8RMptKH0yymsrK6tbxQ3S1vbO7t75f2Dlo5TxbHJYxmrjs80ShFh0wgjsZMoZKEvse2Pr2d++xGVFnF0byYJeiEbRiIQnBk7at1eupSSfrlCq3QusgxuDhXI1eiXP3uDmKchRoZLpnXXpYnxMqaM4BKnpV6qMWF8zIbYtRixELWXzbedkpMgVsSMkMzfv7MZC7WehL7NhMyM9KI3G/7ndVMTXHiZiJLUYMRtxHpBKomJyaw0GQiF3MiJBcaVsFsSPmKKcWNPU7L13cWyy9A6q7q06t6dV+pX+SGKcATHcAou1KAON9CAJnB4gGd4g3dHOE/Oi/P6Ey04+Z9D+CPn4xu71ouH</latexit><latexit sha1_base64="BxhjiXYHYUmy3RJymAVR+9mmIUY=">AAAB53icbZDLSgMxFIbP1Futt6pLN8EiuCoZEepGKLpxJRXsBdqhZNIzbWzmQpIRytBn0JWoO9/HF/BtTOsstPVffTn/Hzj/8RMptKH0yymsrK6tbxQ3S1vbO7t75f2Dlo5TxbHJYxmrjs80ShFh0wgjsZMoZKEvse2Pr2d++xGVFnF0byYJeiEbRiIQnBk7at1eupSSfrlCq3QusgxuDhXI1eiXP3uDmKchRoZLpnXXpYnxMqaM4BKnpV6qMWF8zIbYtRixELWXzbedkpMgVsSMkMzfv7MZC7WehL7NhMyM9KI3G/7ndVMTXHiZiJLUYMRtxHpBKomJyaw0GQiF3MiJBcaVsFsSPmKKcWNPU7L13cWyy9A6q7q06t6dV+pX+SGKcATHcAou1KAON9CAJnB4gGd4g3dHOE/Oi/P6Ey04+Z9D+CPn4xu71ouH</latexit><latexit sha1_base64="BxhjiXYHYUmy3RJymAVR+9mmIUY=">AAAB53icbZDLSgMxFIbP1Futt6pLN8EiuCoZEepGKLpxJRXsBdqhZNIzbWzmQpIRytBn0JWoO9/HF/BtTOsstPVffTn/Hzj/8RMptKH0yymsrK6tbxQ3S1vbO7t75f2Dlo5TxbHJYxmrjs80ShFh0wgjsZMoZKEvse2Pr2d++xGVFnF0byYJeiEbRiIQnBk7at1eupSSfrlCq3QusgxuDhXI1eiXP3uDmKchRoZLpnXXpYnxMqaM4BKnpV6qMWF8zIbYtRixELWXzbedkpMgVsSMkMzfv7MZC7WehL7NhMyM9KI3G/7ndVMTXHiZiJLUYMRtxHpBKomJyaw0GQiF3MiJBcaVsFsSPmKKcWNPU7L13cWyy9A6q7q06t6dV+pX+SGKcATHcAou1KAON9CAJnB4gGd4g3dHOE/Oi/P6Ey04+Z9D+CPn4xu71ouH</latexit><latexit sha1_base64="BxhjiXYHYUmy3RJymAVR+9mmIUY=">AAAB53icbZDLSgMxFIbP1Futt6pLN8EiuCoZEepGKLpxJRXsBdqhZNIzbWzmQpIRytBn0JWoO9/HF/BtTOsstPVffTn/Hzj/8RMptKH0yymsrK6tbxQ3S1vbO7t75f2Dlo5TxbHJYxmrjs80ShFh0wgjsZMoZKEvse2Pr2d++xGVFnF0byYJeiEbRiIQnBk7at1eupSSfrlCq3QusgxuDhXI1eiXP3uDmKchRoZLpnXXpYnxMqaM4BKnpV6qMWF8zIbYtRixELWXzbedkpMgVsSMkMzfv7MZC7WehL7NhMyM9KI3G/7ndVMTXHiZiJLUYMRtxHpBKomJyaw0GQiF3MiJBcaVsFsSPmKKcWNPU7L13cWyy9A6q7q06t6dV+pX+SGKcATHcAou1KAON9CAJnB4gGd4g3dHOE/Oi/P6Ey04+Z9D+CPn4xu71ouH</latexit>

observations

(tourist metaphor)
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The idea

N = 100
<latexit sha1_base64="BxhjiXYHYUmy3RJymAVR+9mmIUY=">AAAB53icbZDLSgMxFIbP1Futt6pLN8EiuCoZEepGKLpxJRXsBdqhZNIzbWzmQpIRytBn0JWoO9/HF/BtTOsstPVffTn/Hzj/8RMptKH0yymsrK6tbxQ3S1vbO7t75f2Dlo5TxbHJYxmrjs80ShFh0wgjsZMoZKEvse2Pr2d++xGVFnF0byYJeiEbRiIQnBk7at1eupSSfrlCq3QusgxuDhXI1eiXP3uDmKchRoZLpnXXpYnxMqaM4BKnpV6qMWF8zIbYtRixELWXzbedkpMgVsSMkMzfv7MZC7WehL7NhMyM9KI3G/7ndVMTXHiZiJLUYMRtxHpBKomJyaw0GQiF3MiJBcaVsFsSPmKKcWNPU7L13cWyy9A6q7q06t6dV+pX+SGKcATHcAou1KAON9CAJnB4gGd4g3dHOE/Oi/P6Ey04+Z9D+CPn4xu71ouH</latexit><latexit sha1_base64="BxhjiXYHYUmy3RJymAVR+9mmIUY=">AAAB53icbZDLSgMxFIbP1Futt6pLN8EiuCoZEepGKLpxJRXsBdqhZNIzbWzmQpIRytBn0JWoO9/HF/BtTOsstPVffTn/Hzj/8RMptKH0yymsrK6tbxQ3S1vbO7t75f2Dlo5TxbHJYxmrjs80ShFh0wgjsZMoZKEvse2Pr2d++xGVFnF0byYJeiEbRiIQnBk7at1eupSSfrlCq3QusgxuDhXI1eiXP3uDmKchRoZLpnXXpYnxMqaM4BKnpV6qMWF8zIbYtRixELWXzbedkpMgVsSMkMzfv7MZC7WehL7NhMyM9KI3G/7ndVMTXHiZiJLUYMRtxHpBKomJyaw0GQiF3MiJBcaVsFsSPmKKcWNPU7L13cWyy9A6q7q06t6dV+pX+SGKcATHcAou1KAON9CAJnB4gGd4g3dHOE/Oi/P6Ey04+Z9D+CPn4xu71ouH</latexit><latexit sha1_base64="BxhjiXYHYUmy3RJymAVR+9mmIUY=">AAAB53icbZDLSgMxFIbP1Futt6pLN8EiuCoZEepGKLpxJRXsBdqhZNIzbWzmQpIRytBn0JWoO9/HF/BtTOsstPVffTn/Hzj/8RMptKH0yymsrK6tbxQ3S1vbO7t75f2Dlo5TxbHJYxmrjs80ShFh0wgjsZMoZKEvse2Pr2d++xGVFnF0byYJeiEbRiIQnBk7at1eupSSfrlCq3QusgxuDhXI1eiXP3uDmKchRoZLpnXXpYnxMqaM4BKnpV6qMWF8zIbYtRixELWXzbedkpMgVsSMkMzfv7MZC7WehL7NhMyM9KI3G/7ndVMTXHiZiJLUYMRtxHpBKomJyaw0GQiF3MiJBcaVsFsSPmKKcWNPU7L13cWyy9A6q7q06t6dV+pX+SGKcATHcAou1KAON9CAJnB4gGd4g3dHOE/Oi/P6Ey04+Z9D+CPn4xu71ouH</latexit><latexit sha1_base64="BxhjiXYHYUmy3RJymAVR+9mmIUY=">AAAB53icbZDLSgMxFIbP1Futt6pLN8EiuCoZEepGKLpxJRXsBdqhZNIzbWzmQpIRytBn0JWoO9/HF/BtTOsstPVffTn/Hzj/8RMptKH0yymsrK6tbxQ3S1vbO7t75f2Dlo5TxbHJYxmrjs80ShFh0wgjsZMoZKEvse2Pr2d++xGVFnF0byYJeiEbRiIQnBk7at1eupSSfrlCq3QusgxuDhXI1eiXP3uDmKchRoZLpnXXpYnxMqaM4BKnpV6qMWF8zIbYtRixELWXzbedkpMgVsSMkMzfv7MZC7WehL7NhMyM9KI3G/7ndVMTXHiZiJLUYMRtxHpBKomJyaw0GQiF3MiJBcaVsFsSPmKKcWNPU7L13cWyy9A6q7q06t6dV+pX+SGKcATHcAou1KAON9CAJnB4gGd4g3dHOE/Oi/P6Ey04+Z9D+CPn4xu71ouH</latexit>

observations

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

learning/inference 

process

model expert on 

Nyhavn data

(tourist metaphor)
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The idea

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

16

inference

(tourist metaphor)

Nyhavn



17

The idea
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Eremitageslottet

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

Nyhavn

(tourist metaphor)
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M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>
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<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

Nyhavn
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M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>
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<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>
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can we obtain a wiser model

from all the previous ones?

      without revisiting data

(where complexity lies on)

(tourist metaphor)
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M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

can we obtain a wiser model

from all the previous ones?

      without revisiting data

(where complexity lies on)

(tourist metaphor)

“Meta-model”
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can we obtain a wiser model

from all the previous ones?

let’s think in


Gaussian Processes

(tourist metaphor)

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

“Meta-model”
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Gaussian Processes
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The idea
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(with GPs)

let’s think in


Gaussian Processes
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Summary index

Gaussian processes (in a nutshell)

Modular Gaussian processes

gaussian likelihoods

non-gaussian likelihoods

sparse approximations

factorisable (marginal) likelihoods

lower ensemble bounds

results

II

I

Bayesian likelihood approximation
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D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

output
<latexit sha1_base64="FcS3rQ7MVQhyaOxeQmpYJ7mG1fg=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXjCLE4xSXHaK1fcqjsHXSVeTiokR71X/ur2Y55GoJBLZkzHcxP0M6ZRcAnTUjc1kDA+YgPoWKpYBMbP5kdP6ZlV+jSMtS2FdK7+nshYZMwkCmxnxHBolr2Z+J/XSTG89jOh7Eug+GJRmEqKMZ0lQPtCA0c5sYRxLeytlA+ZZhxtTiUbgrf88ippXlQ9t+rdX1ZqN3kcRXJCTsk58cgVqZE7UicNwskjeSav5M0ZOy/Ou/OxaC04+cwx+QPn8wfUH5LG</latexit><latexit sha1_base64="FcS3rQ7MVQhyaOxeQmpYJ7mG1fg=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXjCLE4xSXHaK1fcqjsHXSVeTiokR71X/ur2Y55GoJBLZkzHcxP0M6ZRcAnTUjc1kDA+YgPoWKpYBMbP5kdP6ZlV+jSMtS2FdK7+nshYZMwkCmxnxHBolr2Z+J/XSTG89jOh7Eug+GJRmEqKMZ0lQPtCA0c5sYRxLeytlA+ZZhxtTiUbgrf88ippXlQ9t+rdX1ZqN3kcRXJCTsk58cgVqZE7UicNwskjeSav5M0ZOy/Ou/OxaC04+cwx+QPn8wfUH5LG</latexit><latexit sha1_base64="FcS3rQ7MVQhyaOxeQmpYJ7mG1fg=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXjCLE4xSXHaK1fcqjsHXSVeTiokR71X/ur2Y55GoJBLZkzHcxP0M6ZRcAnTUjc1kDA+YgPoWKpYBMbP5kdP6ZlV+jSMtS2FdK7+nshYZMwkCmxnxHBolr2Z+J/XSTG89jOh7Eug+GJRmEqKMZ0lQPtCA0c5sYRxLeytlA+ZZhxtTiUbgrf88ippXlQ9t+rdX1ZqN3kcRXJCTsk58cgVqZE7UicNwskjeSav5M0ZOy/Ou/OxaC04+cwx+QPn8wfUH5LG</latexit><latexit sha1_base64="FcS3rQ7MVQhyaOxeQmpYJ7mG1fg=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXjCLE4xSXHaK1fcqjsHXSVeTiokR71X/ur2Y55GoJBLZkzHcxP0M6ZRcAnTUjc1kDA+YgPoWKpYBMbP5kdP6ZlV+jSMtS2FdK7+nshYZMwkCmxnxHBolr2Z+J/XSTG89jOh7Eug+GJRmEqKMZ0lQPtCA0c5sYRxLeytlA+ZZhxtTiUbgrf88ippXlQ9t+rdX1ZqN3kcRXJCTsk58cgVqZE7UicNwskjeSav5M0ZOy/Ou/OxaC04+cwx+QPn8wfUH5LG</latexit>

2 R
<latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit><latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit><latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit><latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit>

2 RD
<latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit><latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit><latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit><latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit>

input
<latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit><latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit><latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit><latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit>

Gaussian Processes I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

Likelihood model

29

yi ⇠ p(yi|✓)
<latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit>

Gaussian Processes I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

Likelihood model
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yi ⇠ p(yi|✓(xi))
<latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit>

Gaussian Processes I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

Classical GP model

yi ⇠ N (yi|µ,�)
<latexit sha1_base64="ScV3jJ2eH1ifz8VuSMUFV7pCTnQ=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0WoICURoS6LblxJBfuAJpTJdNIOnUnCzEQIsZ/ixl9x40IR3enXOEmzqK0HBg7nnMvce7yIUaks69sorayurW+UNytb2zu7e+b+QUeGscCkjUMWip6HJGE0IG1FFSO9SBDEPUa63uQ687sPREgaBvcqiYjL0SigPsVIaWlgNhyO1Njz02Q6oNCRlMNcwYilt9PavPvo8Pgsi4w4Oh2YVatu5YDLxC5IFRRoDcwvZxjimJNAYYak7NtWpNwUCUUxI9OKE0sSITxBI9LXNECcSDfND5zCE60MoR8K/QIFc3V+IkVcyoR7OpktLBe9TPzP68fKv3RTGkSxIgGefeTHDKoQZm3BIRUEK5ZogrCgeleIx0ggrHSnFV2CvXjyMumc122rbt9dVJtXRR1lcASOQQ3YoAGa4Aa0QBtg8ARewBt4N56NV+PD+JxFS0Yxcwj+wPj5BenDpAQ=</latexit><latexit sha1_base64="ScV3jJ2eH1ifz8VuSMUFV7pCTnQ=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0WoICURoS6LblxJBfuAJpTJdNIOnUnCzEQIsZ/ixl9x40IR3enXOEmzqK0HBg7nnMvce7yIUaks69sorayurW+UNytb2zu7e+b+QUeGscCkjUMWip6HJGE0IG1FFSO9SBDEPUa63uQ687sPREgaBvcqiYjL0SigPsVIaWlgNhyO1Njz02Q6oNCRlMNcwYilt9PavPvo8Pgsi4w4Oh2YVatu5YDLxC5IFRRoDcwvZxjimJNAYYak7NtWpNwUCUUxI9OKE0sSITxBI9LXNECcSDfND5zCE60MoR8K/QIFc3V+IkVcyoR7OpktLBe9TPzP68fKv3RTGkSxIgGefeTHDKoQZm3BIRUEK5ZogrCgeleIx0ggrHSnFV2CvXjyMumc122rbt9dVJtXRR1lcASOQQ3YoAGa4Aa0QBtg8ARewBt4N56NV+PD+JxFS0Yxcwj+wPj5BenDpAQ=</latexit><latexit sha1_base64="ScV3jJ2eH1ifz8VuSMUFV7pCTnQ=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0WoICURoS6LblxJBfuAJpTJdNIOnUnCzEQIsZ/ixl9x40IR3enXOEmzqK0HBg7nnMvce7yIUaks69sorayurW+UNytb2zu7e+b+QUeGscCkjUMWip6HJGE0IG1FFSO9SBDEPUa63uQ687sPREgaBvcqiYjL0SigPsVIaWlgNhyO1Njz02Q6oNCRlMNcwYilt9PavPvo8Pgsi4w4Oh2YVatu5YDLxC5IFRRoDcwvZxjimJNAYYak7NtWpNwUCUUxI9OKE0sSITxBI9LXNECcSDfND5zCE60MoR8K/QIFc3V+IkVcyoR7OpktLBe9TPzP68fKv3RTGkSxIgGefeTHDKoQZm3BIRUEK5ZogrCgeleIx0ggrHSnFV2CvXjyMumc122rbt9dVJtXRR1lcASOQQ3YoAGa4Aa0QBtg8ARewBt4N56NV+PD+JxFS0Yxcwj+wPj5BenDpAQ=</latexit><latexit sha1_base64="ScV3jJ2eH1ifz8VuSMUFV7pCTnQ=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0WoICURoS6LblxJBfuAJpTJdNIOnUnCzEQIsZ/ixl9x40IR3enXOEmzqK0HBg7nnMvce7yIUaks69sorayurW+UNytb2zu7e+b+QUeGscCkjUMWip6HJGE0IG1FFSO9SBDEPUa63uQ687sPREgaBvcqiYjL0SigPsVIaWlgNhyO1Njz02Q6oNCRlMNcwYilt9PavPvo8Pgsi4w4Oh2YVatu5YDLxC5IFRRoDcwvZxjimJNAYYak7NtWpNwUCUUxI9OKE0sSITxBI9LXNECcSDfND5zCE60MoR8K/QIFc3V+IkVcyoR7OpktLBe9TPzP68fKv3RTGkSxIgGefeTHDKoQZm3BIRUEK5ZogrCgeleIx0ggrHSnFV2CvXjyMumc122rbt9dVJtXRR1lcASOQQ3YoAGa4Aa0QBtg8ARewBt4N56NV+PD+JxFS0Yxcwj+wPj5BenDpAQ=</latexit>
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Gaussian Processes I
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D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

Classical GP model

yi ⇠ N (yi|f(xi),�)
<latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit>

non-linear function
µ = f(xi)

<latexit sha1_base64="M1NGJLqq+WRCR4WtWGgFpTE8MQ0=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigm6EohuXFewDmhAm00k7dDIJMxOxhIK/4saFIm79Dnf+jdM2C209MHA4517umROmnCntON/W0vLK6tp6aaO8ubW9s2vv7bdUkklCmyThieyEWFHOBG1qpjntpJLiOOS0HQ5vJn77gUrFEnGvRyn1Y9wXLGIEayMF9qEXZ+gKRVUvxnoQRvnjOGCngV1xas4UaJG4BalAgUZgf3m9hGQxFZpwrFTXdVLt51hqRjgdl71M0RSTIe7TrqECx1T5+TT+GJ0YpYeiRJonNJqqvzdyHCs1ikMzOQmp5r2J+J/XzXR06edMpJmmgswORRlHOkGTLlCPSUo0HxmCiWQmKyIDLDHRprGyKcGd//IiaZ3VXKfm3p1X6tdFHSU4gmOoggsXUIdbaEATCOTwDK/wZj1ZL9a79TEbXbKKnQP4A+vzByXWlPU=</latexit><latexit sha1_base64="M1NGJLqq+WRCR4WtWGgFpTE8MQ0=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigm6EohuXFewDmhAm00k7dDIJMxOxhIK/4saFIm79Dnf+jdM2C209MHA4517umROmnCntON/W0vLK6tp6aaO8ubW9s2vv7bdUkklCmyThieyEWFHOBG1qpjntpJLiOOS0HQ5vJn77gUrFEnGvRyn1Y9wXLGIEayMF9qEXZ+gKRVUvxnoQRvnjOGCngV1xas4UaJG4BalAgUZgf3m9hGQxFZpwrFTXdVLt51hqRjgdl71M0RSTIe7TrqECx1T5+TT+GJ0YpYeiRJonNJqqvzdyHCs1ikMzOQmp5r2J+J/XzXR06edMpJmmgswORRlHOkGTLlCPSUo0HxmCiWQmKyIDLDHRprGyKcGd//IiaZ3VXKfm3p1X6tdFHSU4gmOoggsXUIdbaEATCOTwDK/wZj1ZL9a79TEbXbKKnQP4A+vzByXWlPU=</latexit><latexit sha1_base64="M1NGJLqq+WRCR4WtWGgFpTE8MQ0=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigm6EohuXFewDmhAm00k7dDIJMxOxhIK/4saFIm79Dnf+jdM2C209MHA4517umROmnCntON/W0vLK6tp6aaO8ubW9s2vv7bdUkklCmyThieyEWFHOBG1qpjntpJLiOOS0HQ5vJn77gUrFEnGvRyn1Y9wXLGIEayMF9qEXZ+gKRVUvxnoQRvnjOGCngV1xas4UaJG4BalAgUZgf3m9hGQxFZpwrFTXdVLt51hqRjgdl71M0RSTIe7TrqECx1T5+TT+GJ0YpYeiRJonNJqqvzdyHCs1ikMzOQmp5r2J+J/XzXR06edMpJmmgswORRlHOkGTLlCPSUo0HxmCiWQmKyIDLDHRprGyKcGd//IiaZ3VXKfm3p1X6tdFHSU4gmOoggsXUIdbaEATCOTwDK/wZj1ZL9a79TEbXbKKnQP4A+vzByXWlPU=</latexit><latexit sha1_base64="M1NGJLqq+WRCR4WtWGgFpTE8MQ0=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigm6EohuXFewDmhAm00k7dDIJMxOxhIK/4saFIm79Dnf+jdM2C209MHA4517umROmnCntON/W0vLK6tp6aaO8ubW9s2vv7bdUkklCmyThieyEWFHOBG1qpjntpJLiOOS0HQ5vJn77gUrFEnGvRyn1Y9wXLGIEayMF9qEXZ+gKRVUvxnoQRvnjOGCngV1xas4UaJG4BalAgUZgf3m9hGQxFZpwrFTXdVLt51hqRjgdl71M0RSTIe7TrqECx1T5+TT+GJ0YpYeiRJonNJqqvzdyHCs1ikMzOQmp5r2J+J/XzXR06edMpJmmgswORRlHOkGTLlCPSUo0HxmCiWQmKyIDLDHRprGyKcGd//IiaZ3VXKfm3p1X6tdFHSU4gmOoggsXUIdbaEATCOTwDK/wZj1ZL9a79TEbXbKKnQP4A+vzByXWlPU=</latexit>

Gaussian Processes I
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Gaussian Processes

D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

Classical GP model

yi ⇠ N (yi|f(xi),�)
<latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

likelihood prior

I
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D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

Classical GP model

yi ⇠ N (yi|f(xi),�)
<latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

likelihood k(xi,x
0
i) = �2

a exp
⇣
� (xi � x0

i)
2

2`2

⌘

<latexit sha1_base64="3G5XrCTgG8wht1vjBnuimikt5Qo="></latexit><latexit sha1_base64="3G5XrCTgG8wht1vjBnuimikt5Qo="></latexit><latexit sha1_base64="3G5XrCTgG8wht1vjBnuimikt5Qo="></latexit><latexit sha1_base64="3G5XrCTgG8wht1vjBnuimikt5Qo="></latexit>

kernel / covariance functions

Gaussian Processes I
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D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

Classical GP model

yi ⇠ N (yi|f(xi),�)
<latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

k(xi,x
0
i) = �2

a exp
⇣
� (xi � x0

i)
2

2`2

⌘

<latexit sha1_base64="3G5XrCTgG8wht1vjBnuimikt5Qo="></latexit><latexit sha1_base64="3G5XrCTgG8wht1vjBnuimikt5Qo="></latexit><latexit sha1_base64="3G5XrCTgG8wht1vjBnuimikt5Qo="></latexit><latexit sha1_base64="3G5XrCTgG8wht1vjBnuimikt5Qo="></latexit>

kernel / covariance functions

Gaussian Processes I
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Summary index

Gaussian processes (in a nutshell)

Modular Gaussian processes

gaussian likelihoods

non-gaussian likelihoods

sparse approximations

factorisable (marginal) likelihoods

lower ensemble bounds

results

Bayesian reconstruction “trick”

II

I



Non-Gaussian Likelihoods

D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

output
<latexit sha1_base64="FcS3rQ7MVQhyaOxeQmpYJ7mG1fg=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXjCLE4xSXHaK1fcqjsHXSVeTiokR71X/ur2Y55GoJBLZkzHcxP0M6ZRcAnTUjc1kDA+YgPoWKpYBMbP5kdP6ZlV+jSMtS2FdK7+nshYZMwkCmxnxHBolr2Z+J/XSTG89jOh7Eug+GJRmEqKMZ0lQPtCA0c5sYRxLeytlA+ZZhxtTiUbgrf88ippXlQ9t+rdX1ZqN3kcRXJCTsk58cgVqZE7UicNwskjeSav5M0ZOy/Ou/OxaC04+cwx+QPn8wfUH5LG</latexit><latexit sha1_base64="FcS3rQ7MVQhyaOxeQmpYJ7mG1fg=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXjCLE4xSXHaK1fcqjsHXSVeTiokR71X/ur2Y55GoJBLZkzHcxP0M6ZRcAnTUjc1kDA+YgPoWKpYBMbP5kdP6ZlV+jSMtS2FdK7+nshYZMwkCmxnxHBolr2Z+J/XSTG89jOh7Eug+GJRmEqKMZ0lQPtCA0c5sYRxLeytlA+ZZhxtTiUbgrf88ippXlQ9t+rdX1ZqN3kcRXJCTsk58cgVqZE7UicNwskjeSav5M0ZOy/Ou/OxaC04+cwx+QPn8wfUH5LG</latexit><latexit sha1_base64="FcS3rQ7MVQhyaOxeQmpYJ7mG1fg=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXjCLE4xSXHaK1fcqjsHXSVeTiokR71X/ur2Y55GoJBLZkzHcxP0M6ZRcAnTUjc1kDA+YgPoWKpYBMbP5kdP6ZlV+jSMtS2FdK7+nshYZMwkCmxnxHBolr2Z+J/XSTG89jOh7Eug+GJRmEqKMZ0lQPtCA0c5sYRxLeytlA+ZZhxtTiUbgrf88ippXlQ9t+rdX1ZqN3kcRXJCTsk58cgVqZE7UicNwskjeSav5M0ZOy/Ou/OxaC04+cwx+QPn8wfUH5LG</latexit><latexit sha1_base64="FcS3rQ7MVQhyaOxeQmpYJ7mG1fg=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXjCLE4xSXHaK1fcqjsHXSVeTiokR71X/ur2Y55GoJBLZkzHcxP0M6ZRcAnTUjc1kDA+YgPoWKpYBMbP5kdP6ZlV+jSMtS2FdK7+nshYZMwkCmxnxHBolr2Z+J/XSTG89jOh7Eug+GJRmEqKMZ0lQPtCA0c5sYRxLeytlA+ZZhxtTiUbgrf88ippXlQ9t+rdX1ZqN3kcRXJCTsk58cgVqZE7UicNwskjeSav5M0ZOy/Ou/OxaC04+cwx+QPn8wfUH5LG</latexit>

2 R
<latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit><latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit><latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit><latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit>

2 RD
<latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit><latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit><latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit><latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit>

input
<latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit><latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit><latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit><latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit>

I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

2 R
<latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit><latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit><latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit><latexit sha1_base64="p8E9nL+ZNHR0DNDjlRALs4gdKfE=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5dV7AM6Y8mkmTY0yQxJRilD/8ONC0Xc+i/u/Bsz7Sy09UDgcM693JMTJpxp47rfTmlldW19o7xZ2dre2d2r7h+0dZwqQlsk5rHqhlhTziRtGWY47SaKYhFy2gnH17nfeaRKs1jem0lCA4GHkkWMYGOlB59J5AtsRmGY3U371Zpbd2dAy8QrSA0KNPvVL38Qk1RQaQjHWvc8NzFBhpVhhNNpxU81TTAZ4yHtWSqxoDrIZqmn6MQqAxTFyj5p0Ez9vZFhofVEhHYyT6gXvVz8z+ulJroMMiaT1FBJ5oeilCMTo7wCNGCKEsMnlmCimM2KyAgrTIwtqmJL8Ba/vEzaZ3XPrXu357XGVVFHGY7gGE7BgwtowA00oQUEFDzDK7w5T86L8+58zEdLTrFzCH/gfP4AYs6SbQ==</latexit>

2 RD
<latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit><latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit><latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit><latexit sha1_base64="P751I22Nu78fFnjo8m6oHwGSi9Q=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi1GVRFy6r2Ac0sUymk3boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZXW1jc2t8rblZ3dvf0D+/CoreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJP7nQmVisXiUU8T6kd4KFjICNZG6tu2xwTyIqxHQZA9zJ5u+3bVqTlzoFXiFqQKBZp9+8sbxCSNqNCEY6V6rpNoP8NSM8LprOKliiaYjPGQ9gwVOKLKz+bJZ+jMKAMUxtI8odFc/b2R4UipaRSYyTyjWvZy8T+vl+rwys+YSFJNBVkcClOOdIzyGtCASUo0nxqCiWQmKyIjLDHRpqyKKcFd/vIqaV/UXKfm3l9WG9dFHWU4gVM4Bxfq0IA7aEILCEzgGV7hzcqsF+vd+liMlqxi5xj+wPr8ASVyk1Q=</latexit>

input
<latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit><latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit><latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit><latexit sha1_base64="FuSGqO7nkocBHh6Vv5GUppkFjME=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE45vZ37nEbQRiXrASQpBzIZKRIIztJLvIzxhLlSa4bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGF0Hi5dA8cWiKJMUEzoLgA6EBo5yYgnjWthbKR8xzTjamCo2BG/55VXSvqh7bt27v6w1boo4yuSEnJJz4pEr0iB3pElahJOUPJNX8uZkzovz7nwsWktOMXNM/sD5/AHmCJI7</latexit>

2 [0, 1]
<latexit sha1_base64="c2n297NjFyxNOFkW+0fgOfa4K40=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBg5SsCHosevFYwdbKdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gbZJMU9aiiUh0JyKGCa5Yy3IrWCfVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66bHLFQrwmR/2qjVcxzOgZeIXpAYFmr3qV7ef0EwyZakgxgQ+Tm2YE205FWxS6WaGpYSOyIAFjioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//OCzMZXYc5Vmlmm6HxRnAlkEzT9HvW5ZtSKsSOEau5uRXRINKHWZVRxIfiLLy+T9nndx3X/7qLWuC7iKMMRHMMp+HAJDbiFJrSAgoRneIU3T3sv3rv3MW8tecXMIfyB9/kDUdSPbA==</latexit><latexit sha1_base64="c2n297NjFyxNOFkW+0fgOfa4K40=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBg5SsCHosevFYwdbKdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gbZJMU9aiiUh0JyKGCa5Yy3IrWCfVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66bHLFQrwmR/2qjVcxzOgZeIXpAYFmr3qV7ef0EwyZakgxgQ+Tm2YE205FWxS6WaGpYSOyIAFjioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//OCzMZXYc5Vmlmm6HxRnAlkEzT9HvW5ZtSKsSOEau5uRXRINKHWZVRxIfiLLy+T9nndx3X/7qLWuC7iKMMRHMMp+HAJDbiFJrSAgoRneIU3T3sv3rv3MW8tecXMIfyB9/kDUdSPbA==</latexit><latexit sha1_base64="c2n297NjFyxNOFkW+0fgOfa4K40=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBg5SsCHosevFYwdbKdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gbZJMU9aiiUh0JyKGCa5Yy3IrWCfVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66bHLFQrwmR/2qjVcxzOgZeIXpAYFmr3qV7ef0EwyZakgxgQ+Tm2YE205FWxS6WaGpYSOyIAFjioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//OCzMZXYc5Vmlmm6HxRnAlkEzT9HvW5ZtSKsSOEau5uRXRINKHWZVRxIfiLLy+T9nndx3X/7qLWuC7iKMMRHMMp+HAJDbiFJrSAgoRneIU3T3sv3rv3MW8tecXMIfyB9/kDUdSPbA==</latexit><latexit sha1_base64="c2n297NjFyxNOFkW+0fgOfa4K40=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBg5SsCHosevFYwdbKdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gbZJMU9aiiUh0JyKGCa5Yy3IrWCfVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66bHLFQrwmR/2qjVcxzOgZeIXpAYFmr3qV7ef0EwyZakgxgQ+Tm2YE205FWxS6WaGpYSOyIAFjioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//OCzMZXYc5Vmlmm6HxRnAlkEzT9HvW5ZtSKsSOEau5uRXRINKHWZVRxIfiLLy+T9nndx3X/7qLWuC7iKMMRHMMp+HAJDbiFJrSAgoRneIU3T3sv3rv3MW8tecXMIfyB9/kDUdSPbA==</latexit>

2 {0, 1}
<latexit sha1_base64="Yau/XAOeJsEFveyUCZrvmen+cuU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYD8gCWWz3bZLN5uwOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkQNl0LxFgqUvJtqTuNI8k40vpv5nSeujUjUI05SHsZ0qMRAMIpW8gOhSJC7F14w7VVrbt2dg6wSryA1KNDsVb+CfsKymCtkkhrje26KYU41Cib5tBJkhqeUjemQ+5YqGnMT5vOTp+TMKn0ySLQthWSu/p7IaWzMJI5sZ0xxZJa9mfif52c4uAlzodIMuWKLRYNMEkzI7H/SF5ozlBNLKNPC3krYiGrK0KZUsSF4yy+vkvZl3XPr3sNVrXFbxFGGEziFc/DgGhpwD01oAYMEnuEV3hx0Xpx352PRWnKKmWP4A+fzBxpukHg=</latexit><latexit sha1_base64="Yau/XAOeJsEFveyUCZrvmen+cuU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYD8gCWWz3bZLN5uwOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkQNl0LxFgqUvJtqTuNI8k40vpv5nSeujUjUI05SHsZ0qMRAMIpW8gOhSJC7F14w7VVrbt2dg6wSryA1KNDsVb+CfsKymCtkkhrje26KYU41Cib5tBJkhqeUjemQ+5YqGnMT5vOTp+TMKn0ySLQthWSu/p7IaWzMJI5sZ0xxZJa9mfif52c4uAlzodIMuWKLRYNMEkzI7H/SF5ozlBNLKNPC3krYiGrK0KZUsSF4yy+vkvZl3XPr3sNVrXFbxFGGEziFc/DgGhpwD01oAYMEnuEV3hx0Xpx352PRWnKKmWP4A+fzBxpukHg=</latexit><latexit sha1_base64="Yau/XAOeJsEFveyUCZrvmen+cuU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYD8gCWWz3bZLN5uwOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkQNl0LxFgqUvJtqTuNI8k40vpv5nSeujUjUI05SHsZ0qMRAMIpW8gOhSJC7F14w7VVrbt2dg6wSryA1KNDsVb+CfsKymCtkkhrje26KYU41Cib5tBJkhqeUjemQ+5YqGnMT5vOTp+TMKn0ySLQthWSu/p7IaWzMJI5sZ0xxZJa9mfif52c4uAlzodIMuWKLRYNMEkzI7H/SF5ozlBNLKNPC3krYiGrK0KZUsSF4yy+vkvZl3XPr3sNVrXFbxFGGEziFc/DgGhpwD01oAYMEnuEV3hx0Xpx352PRWnKKmWP4A+fzBxpukHg=</latexit><latexit sha1_base64="Yau/XAOeJsEFveyUCZrvmen+cuU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvXisYD8gCWWz3bZLN5uwOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkQNl0LxFgqUvJtqTuNI8k40vpv5nSeujUjUI05SHsZ0qMRAMIpW8gOhSJC7F14w7VVrbt2dg6wSryA1KNDsVb+CfsKymCtkkhrje26KYU41Cib5tBJkhqeUjemQ+5YqGnMT5vOTp+TMKn0ySLQthWSu/p7IaWzMJI5sZ0xxZJa9mfif52c4uAlzodIMuWKLRYNMEkzI7H/SF5ozlBNLKNPC3krYiGrK0KZUsSF4yy+vkvZl3XPr3sNVrXFbxFGGEziFc/DgGhpwD01oAYMEnuEV3hx0Xpx352PRWnKKmWP4A+fzBxpukHg=</latexit>

2 {0, 1, . . . ,K}
<latexit sha1_base64="bNmQYkzPTLRq+SzRo7oNC0lFsRw=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJQyI4Iui24ENxXsAzqlZNK0Dc1khuSOUIaCv+LGhSJu/Q53/o3pY6GtBwKHc+7h3pwwkcKg5307uZXVtfWN/GZha3tnd8/dP6ibONWM11gsY90MqeFSKF5DgZI3E81pFEreCIc3E7/xyLURsXrAUcLbEe0r0ROMopU67lEgFAkyr+SXSNCN0ZTIXTDuuEWv7E1Blok/J0WYo9pxv2yYpRFXyCQ1puV7CbYzqlEwyceFIDU8oWxI+7xlqaIRN+1sev6YnFqlS3qxtk8hmaq/ExmNjBlFoZ2MKA7MojcR//NaKfau2plQSYpcsdmiXioJxmTSBekKzRnKkSWUaWFvJWxANWVoGyvYEvzFLy+T+nnZ98r+/UWxcj2vIw/HcAJn4MMlVOAWqlADBhk8wyu8OU/Oi/PufMxGc848cwh/4Hz+ALTxlAY=</latexit><latexit sha1_base64="bNmQYkzPTLRq+SzRo7oNC0lFsRw=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJQyI4Iui24ENxXsAzqlZNK0Dc1khuSOUIaCv+LGhSJu/Q53/o3pY6GtBwKHc+7h3pwwkcKg5307uZXVtfWN/GZha3tnd8/dP6ibONWM11gsY90MqeFSKF5DgZI3E81pFEreCIc3E7/xyLURsXrAUcLbEe0r0ROMopU67lEgFAkyr+SXSNCN0ZTIXTDuuEWv7E1Blok/J0WYo9pxv2yYpRFXyCQ1puV7CbYzqlEwyceFIDU8oWxI+7xlqaIRN+1sev6YnFqlS3qxtk8hmaq/ExmNjBlFoZ2MKA7MojcR//NaKfau2plQSYpcsdmiXioJxmTSBekKzRnKkSWUaWFvJWxANWVoGyvYEvzFLy+T+nnZ98r+/UWxcj2vIw/HcAJn4MMlVOAWqlADBhk8wyu8OU/Oi/PufMxGc848cwh/4Hz+ALTxlAY=</latexit><latexit sha1_base64="bNmQYkzPTLRq+SzRo7oNC0lFsRw=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJQyI4Iui24ENxXsAzqlZNK0Dc1khuSOUIaCv+LGhSJu/Q53/o3pY6GtBwKHc+7h3pwwkcKg5307uZXVtfWN/GZha3tnd8/dP6ibONWM11gsY90MqeFSKF5DgZI3E81pFEreCIc3E7/xyLURsXrAUcLbEe0r0ROMopU67lEgFAkyr+SXSNCN0ZTIXTDuuEWv7E1Blok/J0WYo9pxv2yYpRFXyCQ1puV7CbYzqlEwyceFIDU8oWxI+7xlqaIRN+1sev6YnFqlS3qxtk8hmaq/ExmNjBlFoZ2MKA7MojcR//NaKfau2plQSYpcsdmiXioJxmTSBekKzRnKkSWUaWFvJWxANWVoGyvYEvzFLy+T+nnZ98r+/UWxcj2vIw/HcAJn4MMlVOAWqlADBhk8wyu8OU/Oi/PufMxGc848cwh/4Hz+ALTxlAY=</latexit><latexit sha1_base64="bNmQYkzPTLRq+SzRo7oNC0lFsRw=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJQyI4Iui24ENxXsAzqlZNK0Dc1khuSOUIaCv+LGhSJu/Q53/o3pY6GtBwKHc+7h3pwwkcKg5307uZXVtfWN/GZha3tnd8/dP6ibONWM11gsY90MqeFSKF5DgZI3E81pFEreCIc3E7/xyLURsXrAUcLbEe0r0ROMopU67lEgFAkyr+SXSNCN0ZTIXTDuuEWv7E1Blok/J0WYo9pxv2yYpRFXyCQ1puV7CbYzqlEwyceFIDU8oWxI+7xlqaIRN+1sev6YnFqlS3qxtk8hmaq/ExmNjBlFoZ2MKA7MojcR//NaKfau2plQSYpcsdmiXioJxmTSBekKzRnKkSWUaWFvJWxANWVoGyvYEvzFLy+T+nnZ98r+/UWxcj2vIw/HcAJn4MMlVOAWqlADBhk8wyu8OU/Oi/PufMxGc848cwh/4Hz+ALTxlAY=</latexit>

2 R+
<latexit sha1_base64="4kSo6w4DuXnLSYyLzJiMMD3DQ1k=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIIQklE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rZXVtfWNzcpWdXtnd2/fPqh1VJxKQtsk5rHshVhRzgRta6Y57SWS4ijktBtObgq/+0ilYrF40NOE+hEeCTZkBGsjBXbNYwJ5EdbjMMzu8yA7ywO77jScGdAycUtShxKtwP7yBjFJIyo04Vipvusk2s+w1Ixwmle9VNEEkwke0b6hAkdU+dkse45OjDJAw1iaJzSaqb83MhwpNY1CM1mkVIteIf7n9VM9vPIzJpJUU0Hmh4YpRzpGRRFowCQlmk8NwUQykxWRMZaYaFNX1ZTgLn55mXTOG67TcO8u6s3rso4KHMExnIILl9CEW2hBGwg8wTO8wpuVWy/Wu/UxH12xyp1D+APr8wfP85RI</latexit><latexit sha1_base64="4kSo6w4DuXnLSYyLzJiMMD3DQ1k=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIIQklE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rZXVtfWNzcpWdXtnd2/fPqh1VJxKQtsk5rHshVhRzgRta6Y57SWS4ijktBtObgq/+0ilYrF40NOE+hEeCTZkBGsjBXbNYwJ5EdbjMMzu8yA7ywO77jScGdAycUtShxKtwP7yBjFJIyo04Vipvusk2s+w1Ixwmle9VNEEkwke0b6hAkdU+dkse45OjDJAw1iaJzSaqb83MhwpNY1CM1mkVIteIf7n9VM9vPIzJpJUU0Hmh4YpRzpGRRFowCQlmk8NwUQykxWRMZaYaFNX1ZTgLn55mXTOG67TcO8u6s3rso4KHMExnIILl9CEW2hBGwg8wTO8wpuVWy/Wu/UxH12xyp1D+APr8wfP85RI</latexit><latexit sha1_base64="4kSo6w4DuXnLSYyLzJiMMD3DQ1k=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIIQklE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rZXVtfWNzcpWdXtnd2/fPqh1VJxKQtsk5rHshVhRzgRta6Y57SWS4ijktBtObgq/+0ilYrF40NOE+hEeCTZkBGsjBXbNYwJ5EdbjMMzu8yA7ywO77jScGdAycUtShxKtwP7yBjFJIyo04Vipvusk2s+w1Ixwmle9VNEEkwke0b6hAkdU+dkse45OjDJAw1iaJzSaqb83MhwpNY1CM1mkVIteIf7n9VM9vPIzJpJUU0Hmh4YpRzpGRRFowCQlmk8NwUQykxWRMZaYaFNX1ZTgLn55mXTOG67TcO8u6s3rso4KHMExnIILl9CEW2hBGwg8wTO8wpuVWy/Wu/UxH12xyp1D+APr8wfP85RI</latexit><latexit sha1_base64="4kSo6w4DuXnLSYyLzJiMMD3DQ1k=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSIIQklE0GXRjcsq9gFNCJPptB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DMnTDhT2nG+rZXVtfWNzcpWdXtnd2/fPqh1VJxKQtsk5rHshVhRzgRta6Y57SWS4ijktBtObgq/+0ilYrF40NOE+hEeCTZkBGsjBXbNYwJ5EdbjMMzu8yA7ywO77jScGdAycUtShxKtwP7yBjFJIyo04Vipvusk2s+w1Ixwmle9VNEEkwke0b6hAkdU+dkse45OjDJAw1iaJzSaqb83MhwpNY1CM1mkVIteIf7n9VM9vPIzJpJUU0Hmh4YpRzpGRRFowCQlmk8NwUQykxWRMZaYaFNX1ZTgLn55mXTOG67TcO8u6s3rso4KHMExnIILl9CEW2hBGwg8wTO8wpuVWy/Wu/UxH12xyp1D+APr8wfP85RI</latexit>

types of output
<latexit sha1_base64="6a64eNZ5ZDQbjOloMtAC5V/flkU=">AAAB+HicbVC7SgNBFL3rM8ZHVi1tBoNgFXbTaBm0sYxgHpAsYXYymwyZnVnmIcSQL7GxUMTWT7Hzb5xNttDEAwOHc+5l7jlxxpk2QfDtbWxube/slvbK+weHRxX/+KStpVWEtojkUnVjrClngrYMM5x2M0VxGnPaiSe3ud95pEozKR7MNKNRikeCJYxg46SBX8lFjWSCpDWZNQO/GtSCBdA6CQtShQLNgf/VH0piUyoM4VjrXhhkJpphZRjhdF7uW00zTCZ4RHuOCpxSHc0Wh8/RhVOGKJHKPWHQQv29McOp1tM0dpMpNmO96uXif17PmuQ6mjHhElFBlh8lliMjUR4YDZmixPCpI5go5m5FZIwVJsZ1VXYlhKuR10m7XguDWnhfrzZuijpKcAbncAkhXEED7qAJLSBg4Rle4c178l68d+9jObrhFTun8Afe5w/nEZM6</latexit><latexit sha1_base64="6a64eNZ5ZDQbjOloMtAC5V/flkU=">AAAB+HicbVC7SgNBFL3rM8ZHVi1tBoNgFXbTaBm0sYxgHpAsYXYymwyZnVnmIcSQL7GxUMTWT7Hzb5xNttDEAwOHc+5l7jlxxpk2QfDtbWxube/slvbK+weHRxX/+KStpVWEtojkUnVjrClngrYMM5x2M0VxGnPaiSe3ud95pEozKR7MNKNRikeCJYxg46SBX8lFjWSCpDWZNQO/GtSCBdA6CQtShQLNgf/VH0piUyoM4VjrXhhkJpphZRjhdF7uW00zTCZ4RHuOCpxSHc0Wh8/RhVOGKJHKPWHQQv29McOp1tM0dpMpNmO96uXif17PmuQ6mjHhElFBlh8lliMjUR4YDZmixPCpI5go5m5FZIwVJsZ1VXYlhKuR10m7XguDWnhfrzZuijpKcAbncAkhXEED7qAJLSBg4Rle4c178l68d+9jObrhFTun8Afe5w/nEZM6</latexit><latexit sha1_base64="6a64eNZ5ZDQbjOloMtAC5V/flkU=">AAAB+HicbVC7SgNBFL3rM8ZHVi1tBoNgFXbTaBm0sYxgHpAsYXYymwyZnVnmIcSQL7GxUMTWT7Hzb5xNttDEAwOHc+5l7jlxxpk2QfDtbWxube/slvbK+weHRxX/+KStpVWEtojkUnVjrClngrYMM5x2M0VxGnPaiSe3ud95pEozKR7MNKNRikeCJYxg46SBX8lFjWSCpDWZNQO/GtSCBdA6CQtShQLNgf/VH0piUyoM4VjrXhhkJpphZRjhdF7uW00zTCZ4RHuOCpxSHc0Wh8/RhVOGKJHKPWHQQv29McOp1tM0dpMpNmO96uXif17PmuQ6mjHhElFBlh8lliMjUR4YDZmixPCpI5go5m5FZIwVJsZ1VXYlhKuR10m7XguDWnhfrzZuijpKcAbncAkhXEED7qAJLSBg4Rle4c178l68d+9jObrhFTun8Afe5w/nEZM6</latexit><latexit sha1_base64="6a64eNZ5ZDQbjOloMtAC5V/flkU=">AAAB+HicbVC7SgNBFL3rM8ZHVi1tBoNgFXbTaBm0sYxgHpAsYXYymwyZnVnmIcSQL7GxUMTWT7Hzb5xNttDEAwOHc+5l7jlxxpk2QfDtbWxube/slvbK+weHRxX/+KStpVWEtojkUnVjrClngrYMM5x2M0VxGnPaiSe3ud95pEozKR7MNKNRikeCJYxg46SBX8lFjWSCpDWZNQO/GtSCBdA6CQtShQLNgf/VH0piUyoM4VjrXhhkJpphZRjhdF7uW00zTCZ4RHuOCpxSHc0Wh8/RhVOGKJHKPWHQQv29McOp1tM0dpMpNmO96uXif17PmuQ6mjHhElFBlh8lliMjUR4YDZmixPCpI5go5m5FZIwVJsZ1VXYlhKuR10m7XguDWnhfrzZuijpKcAbncAkhXEED7qAJLSBg4Rle4c178l68d+9jObrhFTun8Afe5w/nEZM6</latexit>

Non-Gaussian Likelihoods I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

Modern GP models

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

yi ⇠ p(yi|✓)
<latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit>

Non-Gaussian Likelihoods I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

yi ⇠ p(yi|✓)
<latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit>

6= N (·, ·)
<latexit sha1_base64="j3xdqLr8UbL8hOSOKamULJq7qkk=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQQcqMCLosunElFewDOkPJZDJtaCYZk4xQhu7c+CtuXCji1l9w59+YTmeh1QMhh3Pu5d57goRRpR3nyyotLC4tr5RXK2vrG5tb9vZOW4lUYtLCggnZDZAijHLS0lQz0k0kQXHASCcYXU79zj2Rigp+q8cJ8WM04DSiGGkj9e19j5M76MVIDzFi2fWk5uFQ6GOYf0d9u+rUnRzwL3ELUgUFmn370wsFTmPCNWZIqZ7rJNrPkNQUMzKpeKkiCcIjNCA9QzmKifKz/I4JPDRKCCMhzeMa5urPjgzFSo3jwFROF1bz3lT8z+ulOjr3M8qTVBOOZ4OilEEt4DQUGFJJsGZjQxCW1OwK8RBJhLWJrmJCcOdP/kvaJ3XXqbs3p9XGRRFHGeyBA1ADLjgDDXAFmqAFMHgAT+AFvFqP1rP1Zr3PSktW0bMLfsH6+AYBmJi8</latexit><latexit sha1_base64="j3xdqLr8UbL8hOSOKamULJq7qkk=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQQcqMCLosunElFewDOkPJZDJtaCYZk4xQhu7c+CtuXCji1l9w59+YTmeh1QMhh3Pu5d57goRRpR3nyyotLC4tr5RXK2vrG5tb9vZOW4lUYtLCggnZDZAijHLS0lQz0k0kQXHASCcYXU79zj2Rigp+q8cJ8WM04DSiGGkj9e19j5M76MVIDzFi2fWk5uFQ6GOYf0d9u+rUnRzwL3ELUgUFmn370wsFTmPCNWZIqZ7rJNrPkNQUMzKpeKkiCcIjNCA9QzmKifKz/I4JPDRKCCMhzeMa5urPjgzFSo3jwFROF1bz3lT8z+ulOjr3M8qTVBOOZ4OilEEt4DQUGFJJsGZjQxCW1OwK8RBJhLWJrmJCcOdP/kvaJ3XXqbs3p9XGRRFHGeyBA1ADLjgDDXAFmqAFMHgAT+AFvFqP1rP1Zr3PSktW0bMLfsH6+AYBmJi8</latexit><latexit sha1_base64="j3xdqLr8UbL8hOSOKamULJq7qkk=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQQcqMCLosunElFewDOkPJZDJtaCYZk4xQhu7c+CtuXCji1l9w59+YTmeh1QMhh3Pu5d57goRRpR3nyyotLC4tr5RXK2vrG5tb9vZOW4lUYtLCggnZDZAijHLS0lQz0k0kQXHASCcYXU79zj2Rigp+q8cJ8WM04DSiGGkj9e19j5M76MVIDzFi2fWk5uFQ6GOYf0d9u+rUnRzwL3ELUgUFmn370wsFTmPCNWZIqZ7rJNrPkNQUMzKpeKkiCcIjNCA9QzmKifKz/I4JPDRKCCMhzeMa5urPjgzFSo3jwFROF1bz3lT8z+ulOjr3M8qTVBOOZ4OilEEt4DQUGFJJsGZjQxCW1OwK8RBJhLWJrmJCcOdP/kvaJ3XXqbs3p9XGRRFHGeyBA1ADLjgDDXAFmqAFMHgAT+AFvFqP1rP1Zr3PSktW0bMLfsH6+AYBmJi8</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="D5M4TBuAYbOcVYCW/E+4H3ozsf4=">AAAB/HicbVBNS8NAEJ3Ur1qrRq+CLBahgpTEix4FL56kgm2FJpTNZtMu3Wzi7kYooTcv/hUvHhTxd3jz37hJe9DWB8s83pthZ16Qcqa043xblZXVtfWN6mZtq769s2vv1bsqySShHZLwRN4HWFHOBO1opjm9TyXFccBpLxhfFX7vkUrFEnGnJyn1YzwULGIEayMN7ENP0AfkxViPCOb5zbTpkTDRp6gsJwO74bScEmiZuHPSgDnaA/vLCxOSxVRowrFSfddJtZ9jqRnhdFrzMkVTTMZ4SPuGChxT5eflHVN0bJQQRYk0T2hUqr8nchwrNYkD01ksrBa9QvzP62c6uvBzJtJMU0FmH0UZRzpBRSgoZJISzSeGYCKZ2RWREZaYaBNdzYTgLp68TLpnLddpubcOVOEAjqAJLpzDJVxDGzpA4Ale4A3erWfr1fqYxVWx5rntwx9Ynz9xNZdK</latexit><latexit sha1_base64="D5M4TBuAYbOcVYCW/E+4H3ozsf4=">AAAB/HicbVBNS8NAEJ3Ur1qrRq+CLBahgpTEix4FL56kgm2FJpTNZtMu3Wzi7kYooTcv/hUvHhTxd3jz37hJe9DWB8s83pthZ16Qcqa043xblZXVtfWN6mZtq769s2vv1bsqySShHZLwRN4HWFHOBO1opjm9TyXFccBpLxhfFX7vkUrFEnGnJyn1YzwULGIEayMN7ENP0AfkxViPCOb5zbTpkTDRp6gsJwO74bScEmiZuHPSgDnaA/vLCxOSxVRowrFSfddJtZ9jqRnhdFrzMkVTTMZ4SPuGChxT5eflHVN0bJQQRYk0T2hUqr8nchwrNYkD01ksrBa9QvzP62c6uvBzJtJMU0FmH0UZRzpBRSgoZJISzSeGYCKZ2RWREZaYaBNdzYTgLp68TLpnLddpubcOVOEAjqAJLpzDJVxDGzpA4Ale4A3erWfr1fqYxVWx5rntwx9Ynz9xNZdK</latexit><latexit sha1_base64="MP5mf3IFmEcJ878q4IdEXFzSWRo=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQQcqMG10W3biSCvYBnaFkMpk2NJOMSUYoQ3du/BU3LhRx6y+482/MtLPQ1gMhh3Pu5d57goRRpR3n2yotLa+srpXXKxubW9s79u5eW4lUYtLCggnZDZAijHLS0lQz0k0kQXHASCcYXeV+54FIRQW/0+OE+DEacBpRjLSR+vahx8k99GKkhxix7GZS83Ao9Cmcfid9u+rUnSngInELUgUFmn37ywsFTmPCNWZIqZ7rJNrPkNQUMzKpeKkiCcIjNCA9QzmKifKz6R0TeGyUEEZCmsc1nKq/OzIUKzWOA1OZL6zmvVz8z+ulOrrwM8qTVBOOZ4OilEEtYB4KDKkkWLOxIQhLanaFeIgkwtpEVzEhuPMnL5L2Wd116u6tU21cFnGUwQE4AjXggnPQANegCVoAg0fwDF7Bm/VkvVjv1sestGQVPfvgD6zPHwBYmLg=</latexit><latexit sha1_base64="j3xdqLr8UbL8hOSOKamULJq7qkk=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQQcqMCLosunElFewDOkPJZDJtaCYZk4xQhu7c+CtuXCji1l9w59+YTmeh1QMhh3Pu5d57goRRpR3nyyotLC4tr5RXK2vrG5tb9vZOW4lUYtLCggnZDZAijHLS0lQz0k0kQXHASCcYXU79zj2Rigp+q8cJ8WM04DSiGGkj9e19j5M76MVIDzFi2fWk5uFQ6GOYf0d9u+rUnRzwL3ELUgUFmn370wsFTmPCNWZIqZ7rJNrPkNQUMzKpeKkiCcIjNCA9QzmKifKz/I4JPDRKCCMhzeMa5urPjgzFSo3jwFROF1bz3lT8z+ulOjr3M8qTVBOOZ4OilEEt4DQUGFJJsGZjQxCW1OwK8RBJhLWJrmJCcOdP/kvaJ3XXqbs3p9XGRRFHGeyBA1ADLjgDDXAFmqAFMHgAT+AFvFqP1rP1Zr3PSktW0bMLfsH6+AYBmJi8</latexit><latexit sha1_base64="j3xdqLr8UbL8hOSOKamULJq7qkk=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQQcqMCLosunElFewDOkPJZDJtaCYZk4xQhu7c+CtuXCji1l9w59+YTmeh1QMhh3Pu5d57goRRpR3nyyotLC4tr5RXK2vrG5tb9vZOW4lUYtLCggnZDZAijHLS0lQz0k0kQXHASCcYXU79zj2Rigp+q8cJ8WM04DSiGGkj9e19j5M76MVIDzFi2fWk5uFQ6GOYf0d9u+rUnRzwL3ELUgUFmn370wsFTmPCNWZIqZ7rJNrPkNQUMzKpeKkiCcIjNCA9QzmKifKz/I4JPDRKCCMhzeMa5urPjgzFSo3jwFROF1bz3lT8z+ulOjr3M8qTVBOOZ4OilEEt4DQUGFJJsGZjQxCW1OwK8RBJhLWJrmJCcOdP/kvaJ3XXqbs3p9XGRRFHGeyBA1ADLjgDDXAFmqAFMHgAT+AFvFqP1rP1Zr3PSktW0bMLfsH6+AYBmJi8</latexit><latexit sha1_base64="j3xdqLr8UbL8hOSOKamULJq7qkk=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQQcqMCLosunElFewDOkPJZDJtaCYZk4xQhu7c+CtuXCji1l9w59+YTmeh1QMhh3Pu5d57goRRpR3nyyotLC4tr5RXK2vrG5tb9vZOW4lUYtLCggnZDZAijHLS0lQz0k0kQXHASCcYXU79zj2Rigp+q8cJ8WM04DSiGGkj9e19j5M76MVIDzFi2fWk5uFQ6GOYf0d9u+rUnRzwL3ELUgUFmn370wsFTmPCNWZIqZ7rJNrPkNQUMzKpeKkiCcIjNCA9QzmKifKz/I4JPDRKCCMhzeMa5urPjgzFSo3jwFROF1bz3lT8z+ulOjr3M8qTVBOOZ4OilEEt4DQUGFJJsGZjQxCW1OwK8RBJhLWJrmJCcOdP/kvaJ3XXqbs3p9XGRRFHGeyBA1ADLjgDDXAFmqAFMHgAT+AFvFqP1rP1Zr3PSktW0bMLfsH6+AYBmJi8</latexit><latexit sha1_base64="j3xdqLr8UbL8hOSOKamULJq7qkk=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQQcqMCLosunElFewDOkPJZDJtaCYZk4xQhu7c+CtuXCji1l9w59+YTmeh1QMhh3Pu5d57goRRpR3nyyotLC4tr5RXK2vrG5tb9vZOW4lUYtLCggnZDZAijHLS0lQz0k0kQXHASCcYXU79zj2Rigp+q8cJ8WM04DSiGGkj9e19j5M76MVIDzFi2fWk5uFQ6GOYf0d9u+rUnRzwL3ELUgUFmn370wsFTmPCNWZIqZ7rJNrPkNQUMzKpeKkiCcIjNCA9QzmKifKz/I4JPDRKCCMhzeMa5urPjgzFSo3jwFROF1bz3lT8z+ulOjr3M8qTVBOOZ4OilEEt4DQUGFJJsGZjQxCW1OwK8RBJhLWJrmJCcOdP/kvaJ3XXqbs3p9XGRRFHGeyBA1ADLjgDDXAFmqAFMHgAT+AFvFqP1rP1Zr3PSktW0bMLfsH6+AYBmJi8</latexit><latexit sha1_base64="j3xdqLr8UbL8hOSOKamULJq7qkk=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQQcqMCLosunElFewDOkPJZDJtaCYZk4xQhu7c+CtuXCji1l9w59+YTmeh1QMhh3Pu5d57goRRpR3nyyotLC4tr5RXK2vrG5tb9vZOW4lUYtLCggnZDZAijHLS0lQz0k0kQXHASCcYXU79zj2Rigp+q8cJ8WM04DSiGGkj9e19j5M76MVIDzFi2fWk5uFQ6GOYf0d9u+rUnRzwL3ELUgUFmn370wsFTmPCNWZIqZ7rJNrPkNQUMzKpeKkiCcIjNCA9QzmKifKz/I4JPDRKCCMhzeMa5urPjgzFSo3jwFROF1bz3lT8z+ulOjr3M8qTVBOOZ4OilEEt4DQUGFJJsGZjQxCW1OwK8RBJhLWJrmJCcOdP/kvaJ3XXqbs3p9XGRRFHGeyBA1ADLjgDDXAFmqAFMHgAT+AFvFqP1rP1Zr3PSktW0bMLfsH6+AYBmJi8</latexit><latexit sha1_base64="j3xdqLr8UbL8hOSOKamULJq7qkk=">AAACB3icbVDLSgMxFM3UV62vUZeCBItQQcqMCLosunElFewDOkPJZDJtaCYZk4xQhu7c+CtuXCji1l9w59+YTmeh1QMhh3Pu5d57goRRpR3nyyotLC4tr5RXK2vrG5tb9vZOW4lUYtLCggnZDZAijHLS0lQz0k0kQXHASCcYXU79zj2Rigp+q8cJ8WM04DSiGGkj9e19j5M76MVIDzFi2fWk5uFQ6GOYf0d9u+rUnRzwL3ELUgUFmn370wsFTmPCNWZIqZ7rJNrPkNQUMzKpeKkiCcIjNCA9QzmKifKz/I4JPDRKCCMhzeMa5urPjgzFSo3jwFROF1bz3lT8z+ulOjr3M8qTVBOOZ4OilEEt4DQUGFJJsGZjQxCW1OwK8RBJhLWJrmJCcOdP/kvaJ3XXqbs3p9XGRRFHGeyBA1ADLjgDDXAFmqAFMHgAT+AFvFqP1rP1Zr3PSktW0bMLfsH6+AYBmJi8</latexit>

Modern GP models

Non-Gaussian Likelihoods I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

yi ⇠ p(yi|✓)
<latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit><latexit sha1_base64="DQchHFMXrWKbwJhaLU1AHJ1qQho=">AAACEXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl047KCfUATwmQ6aYdOHszcCCH2F9z4K25cKOLWnTv/xkmbhW09cOFwzr3ce4+fCK7Asn6MldW19Y3NylZ1e2d3b988OOyoOJWUtWksYtnziWKCR6wNHATrJZKR0Bes649vCr/7wKTicXQPWcLckAwjHnBKQEueWXdCAiM/yLOJx7GjeIiTOe3RgREDcuaZNathTYGXiV2SGirR8sxvZxDTNGQRUEGU6ttWAm5OJHAq2KTqpIolhI7JkPU1jUjIlJtPP5rgU60McBBLXRHgqfp3IiehUlno687iVrXoFeJ/Xj+F4MrNeZSkwCI6WxSkAkOMi3jwgEtGQWSaECq5vhXTEZGEgg6xqkOwF19eJp3zhm017LuLWvO6jKOCjtEJqiMbXaImukUt1EYUPaEX9IbejWfj1fgwPmetK0Y5c4TmYHz9AjSgnd0=</latexit>

Modern GP models

✓ = �(f)
<latexit sha1_base64="SDptSd3nKrCKWf6v3fCspA8mRRM=">AAAB+XicbVDLSgNBEOz1GeNr1aOXwSDES9gVQS9C0IvHCOYB2SXMTmaTIbMPZnoDYcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3BakUGh3n21pb39jc2i7tlHf39g8O7aPjlk4yxXiTJTJRnYBqLkXMmyhQ8k6qOI0CydvB6H7mt8dcaZHETzhJuR/RQSxCwSgaqWfbHg45UnJLvHQoquFFz644NWcOskrcglSgQKNnf3n9hGURj5FJqnXXdVL0c6pQMMmnZS/TPKVsRAe8a2hMI679fH75lJwbpU/CRJmKkczV3xM5jbSeRIHpjCgO9bI3E//zuhmGN34u4jRDHrPFojCTBBMyi4H0heIM5cQQypQwtxI2pIoyNGGVTQju8surpHVZc52a+3hVqd8VcZTgFM6gCi5cQx0eoAFNYDCGZ3iFNyu3Xqx362PRumYVMyfwB9bnD/bUko4=</latexit><latexit sha1_base64="SDptSd3nKrCKWf6v3fCspA8mRRM=">AAAB+XicbVDLSgNBEOz1GeNr1aOXwSDES9gVQS9C0IvHCOYB2SXMTmaTIbMPZnoDYcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3BakUGh3n21pb39jc2i7tlHf39g8O7aPjlk4yxXiTJTJRnYBqLkXMmyhQ8k6qOI0CydvB6H7mt8dcaZHETzhJuR/RQSxCwSgaqWfbHg45UnJLvHQoquFFz644NWcOskrcglSgQKNnf3n9hGURj5FJqnXXdVL0c6pQMMmnZS/TPKVsRAe8a2hMI679fH75lJwbpU/CRJmKkczV3xM5jbSeRIHpjCgO9bI3E//zuhmGN34u4jRDHrPFojCTBBMyi4H0heIM5cQQypQwtxI2pIoyNGGVTQju8surpHVZc52a+3hVqd8VcZTgFM6gCi5cQx0eoAFNYDCGZ3iFNyu3Xqx362PRumYVMyfwB9bnD/bUko4=</latexit><latexit sha1_base64="SDptSd3nKrCKWf6v3fCspA8mRRM=">AAAB+XicbVDLSgNBEOz1GeNr1aOXwSDES9gVQS9C0IvHCOYB2SXMTmaTIbMPZnoDYcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3BakUGh3n21pb39jc2i7tlHf39g8O7aPjlk4yxXiTJTJRnYBqLkXMmyhQ8k6qOI0CydvB6H7mt8dcaZHETzhJuR/RQSxCwSgaqWfbHg45UnJLvHQoquFFz644NWcOskrcglSgQKNnf3n9hGURj5FJqnXXdVL0c6pQMMmnZS/TPKVsRAe8a2hMI679fH75lJwbpU/CRJmKkczV3xM5jbSeRIHpjCgO9bI3E//zuhmGN34u4jRDHrPFojCTBBMyi4H0heIM5cQQypQwtxI2pIoyNGGVTQju8surpHVZc52a+3hVqd8VcZTgFM6gCi5cQx0eoAFNYDCGZ3iFNyu3Xqx362PRumYVMyfwB9bnD/bUko4=</latexit><latexit sha1_base64="SDptSd3nKrCKWf6v3fCspA8mRRM=">AAAB+XicbVDLSgNBEOz1GeNr1aOXwSDES9gVQS9C0IvHCOYB2SXMTmaTIbMPZnoDYcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3BakUGh3n21pb39jc2i7tlHf39g8O7aPjlk4yxXiTJTJRnYBqLkXMmyhQ8k6qOI0CydvB6H7mt8dcaZHETzhJuR/RQSxCwSgaqWfbHg45UnJLvHQoquFFz644NWcOskrcglSgQKNnf3n9hGURj5FJqnXXdVL0c6pQMMmnZS/TPKVsRAe8a2hMI679fH75lJwbpU/CRJmKkczV3xM5jbSeRIHpjCgO9bI3E//zuhmGN34u4jRDHrPFojCTBBMyi4H0heIM5cQQypQwtxI2pIoyNGGVTQju8surpHVZc52a+3hVqd8VcZTgFM6gCi5cQx0eoAFNYDCGZ3iFNyu3Xqx362PRumYVMyfwB9bnD/bUko4=</latexit>

Non-Gaussian Likelihoods I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

Modern GP models

yi ⇠ p(yi|✓(xi))
<latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit>

✓(xi) = �(f(xi))
<latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit>

non-linear mappings
(linking functions)

Non-Gaussian Likelihoods I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

Modern GP models

yi ⇠ p(yi|✓(xi))
<latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit>

✓(xi) = �(f(xi))
<latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit>

Example with binary data

yi 2 {0, 1}
<latexit sha1_base64="whB5CnZvzP9dplfVrypOS71N0m8=">AAACAXicbVBNS8NAEJ3Ur1q/ql4EL4tF8CAlEUGPRS8eK9haaELYbDft0s0m7G6EEOLFv+LFgyJe/Rfe/Ddu2xy09cHA470ZZuYFCWdK2/a3VVlaXlldq67XNja3tnfqu3tdFaeS0A6JeSx7AVaUM0E7mmlOe4mkOAo4vQ/G1xP//oFKxWJxp7OEehEeChYygrWR/PqBG2E9CsI8K3yGXCaQm9unjlv49YbdtKdAi8QpSQNKtP36lzuISRpRoQnHSvUdO9FejqVmhNOi5qaKJpiM8ZD2DRU4osrLpx8U6NgoAxTG0pTQaKr+nshxpFQWBaZzcq+a9ybif14/1eGllzORpJoKMlsUphzpGE3iQAMmKdE8MwQTycytiIywxESb0GomBGf+5UXSPWs6dtO5PW+0rso4qnAIR3ACDlxAC26gDR0g8AjP8Apv1pP1Yr1bH7PWilXO7MMfWJ8/nOWWUg==</latexit><latexit sha1_base64="whB5CnZvzP9dplfVrypOS71N0m8=">AAACAXicbVBNS8NAEJ3Ur1q/ql4EL4tF8CAlEUGPRS8eK9haaELYbDft0s0m7G6EEOLFv+LFgyJe/Rfe/Ddu2xy09cHA470ZZuYFCWdK2/a3VVlaXlldq67XNja3tnfqu3tdFaeS0A6JeSx7AVaUM0E7mmlOe4mkOAo4vQ/G1xP//oFKxWJxp7OEehEeChYygrWR/PqBG2E9CsI8K3yGXCaQm9unjlv49YbdtKdAi8QpSQNKtP36lzuISRpRoQnHSvUdO9FejqVmhNOi5qaKJpiM8ZD2DRU4osrLpx8U6NgoAxTG0pTQaKr+nshxpFQWBaZzcq+a9ybif14/1eGllzORpJoKMlsUphzpGE3iQAMmKdE8MwQTycytiIywxESb0GomBGf+5UXSPWs6dtO5PW+0rso4qnAIR3ACDlxAC26gDR0g8AjP8Apv1pP1Yr1bH7PWilXO7MMfWJ8/nOWWUg==</latexit><latexit sha1_base64="whB5CnZvzP9dplfVrypOS71N0m8=">AAACAXicbVBNS8NAEJ3Ur1q/ql4EL4tF8CAlEUGPRS8eK9haaELYbDft0s0m7G6EEOLFv+LFgyJe/Rfe/Ddu2xy09cHA470ZZuYFCWdK2/a3VVlaXlldq67XNja3tnfqu3tdFaeS0A6JeSx7AVaUM0E7mmlOe4mkOAo4vQ/G1xP//oFKxWJxp7OEehEeChYygrWR/PqBG2E9CsI8K3yGXCaQm9unjlv49YbdtKdAi8QpSQNKtP36lzuISRpRoQnHSvUdO9FejqVmhNOi5qaKJpiM8ZD2DRU4osrLpx8U6NgoAxTG0pTQaKr+nshxpFQWBaZzcq+a9ybif14/1eGllzORpJoKMlsUphzpGE3iQAMmKdE8MwQTycytiIywxESb0GomBGf+5UXSPWs6dtO5PW+0rso4qnAIR3ACDlxAC26gDR0g8AjP8Apv1pP1Yr1bH7PWilXO7MMfWJ8/nOWWUg==</latexit><latexit sha1_base64="whB5CnZvzP9dplfVrypOS71N0m8=">AAACAXicbVBNS8NAEJ3Ur1q/ql4EL4tF8CAlEUGPRS8eK9haaELYbDft0s0m7G6EEOLFv+LFgyJe/Rfe/Ddu2xy09cHA470ZZuYFCWdK2/a3VVlaXlldq67XNja3tnfqu3tdFaeS0A6JeSx7AVaUM0E7mmlOe4mkOAo4vQ/G1xP//oFKxWJxp7OEehEeChYygrWR/PqBG2E9CsI8K3yGXCaQm9unjlv49YbdtKdAi8QpSQNKtP36lzuISRpRoQnHSvUdO9FejqVmhNOi5qaKJpiM8ZD2DRU4osrLpx8U6NgoAxTG0pTQaKr+nshxpFQWBaZzcq+a9ybif14/1eGllzORpJoKMlsUphzpGE3iQAMmKdE8MwQTycytiIywxESb0GomBGf+5UXSPWs6dtO5PW+0rso4qnAIR3ACDlxAC26gDR0g8AjP8Apv1pP1Yr1bH7PWilXO7MMfWJ8/nOWWUg==</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

Non-Gaussian Likelihoods I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

Modern GP models

yi ⇠ p(yi|✓(xi))
<latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit>

✓(xi) = �(f(xi))
<latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit>

yi ⇠ Ber(yi|⇢)
<latexit sha1_base64="sGo6DUbTfImmdAjHvstp9hUncGg=">AAACGHicbVDJSgNBEO2JW4xb1KOXxiDES5wRQY8hXjxGMAtkQujp1CRNeha6a8Qw5jO8+CtePCjiNTf/xs5yiIkPCh7vVVFVz4ul0GjbP1ZmbX1jcyu7ndvZ3ds/yB8e1XWUKA41HslINT2mQYoQaihQQjNWwAJPQsMb3E78xiMoLaLwAYcxtAPWC4UvOEMjdfIXbsCw7/npcNQR1NUioC7CE6YVUKPiovnsqn503skX7JI9BV0lzpwUyBzVTn7sdiOeBBAil0zrlmPH2E6ZQsEljHJuoiFmfMB60DI0ZAHodjp9bETPjNKlfqRMhUin6uJEygKth4FnOieX6mVvIv7ntRL0b9qpCOMEIeSzRX4iKUZ0khLtCgUc5dAQxpUwt1LeZ4pxNFnmTAjO8surpH5ZcuySc39VKFfmcWTJCTklReKQa1Imd6RKaoSTF/JGPsin9Wq9W1/W96w1Y81njskfWONfL3WhGA==</latexit><latexit sha1_base64="sGo6DUbTfImmdAjHvstp9hUncGg=">AAACGHicbVDJSgNBEO2JW4xb1KOXxiDES5wRQY8hXjxGMAtkQujp1CRNeha6a8Qw5jO8+CtePCjiNTf/xs5yiIkPCh7vVVFVz4ul0GjbP1ZmbX1jcyu7ndvZ3ds/yB8e1XWUKA41HslINT2mQYoQaihQQjNWwAJPQsMb3E78xiMoLaLwAYcxtAPWC4UvOEMjdfIXbsCw7/npcNQR1NUioC7CE6YVUKPiovnsqn503skX7JI9BV0lzpwUyBzVTn7sdiOeBBAil0zrlmPH2E6ZQsEljHJuoiFmfMB60DI0ZAHodjp9bETPjNKlfqRMhUin6uJEygKth4FnOieX6mVvIv7ntRL0b9qpCOMEIeSzRX4iKUZ0khLtCgUc5dAQxpUwt1LeZ4pxNFnmTAjO8surpH5ZcuySc39VKFfmcWTJCTklReKQa1Imd6RKaoSTF/JGPsin9Wq9W1/W96w1Y81njskfWONfL3WhGA==</latexit><latexit sha1_base64="sGo6DUbTfImmdAjHvstp9hUncGg=">AAACGHicbVDJSgNBEO2JW4xb1KOXxiDES5wRQY8hXjxGMAtkQujp1CRNeha6a8Qw5jO8+CtePCjiNTf/xs5yiIkPCh7vVVFVz4ul0GjbP1ZmbX1jcyu7ndvZ3ds/yB8e1XWUKA41HslINT2mQYoQaihQQjNWwAJPQsMb3E78xiMoLaLwAYcxtAPWC4UvOEMjdfIXbsCw7/npcNQR1NUioC7CE6YVUKPiovnsqn503skX7JI9BV0lzpwUyBzVTn7sdiOeBBAil0zrlmPH2E6ZQsEljHJuoiFmfMB60DI0ZAHodjp9bETPjNKlfqRMhUin6uJEygKth4FnOieX6mVvIv7ntRL0b9qpCOMEIeSzRX4iKUZ0khLtCgUc5dAQxpUwt1LeZ4pxNFnmTAjO8surpH5ZcuySc39VKFfmcWTJCTklReKQa1Imd6RKaoSTF/JGPsin9Wq9W1/W96w1Y81njskfWONfL3WhGA==</latexit><latexit sha1_base64="sGo6DUbTfImmdAjHvstp9hUncGg=">AAACGHicbVDJSgNBEO2JW4xb1KOXxiDES5wRQY8hXjxGMAtkQujp1CRNeha6a8Qw5jO8+CtePCjiNTf/xs5yiIkPCh7vVVFVz4ul0GjbP1ZmbX1jcyu7ndvZ3ds/yB8e1XWUKA41HslINT2mQYoQaihQQjNWwAJPQsMb3E78xiMoLaLwAYcxtAPWC4UvOEMjdfIXbsCw7/npcNQR1NUioC7CE6YVUKPiovnsqn503skX7JI9BV0lzpwUyBzVTn7sdiOeBBAil0zrlmPH2E6ZQsEljHJuoiFmfMB60DI0ZAHodjp9bETPjNKlfqRMhUin6uJEygKth4FnOieX6mVvIv7ntRL0b9qpCOMEIeSzRX4iKUZ0khLtCgUc5dAQxpUwt1LeZ4pxNFnmTAjO8surpH5ZcuySc39VKFfmcWTJCTklReKQa1Imd6RKaoSTF/JGPsin9Wq9W1/W96w1Y81njskfWONfL3WhGA==</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

Non-Gaussian Likelihoods

Example with binary data

I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

Modern GP models

yi ⇠ p(yi|✓(xi))
<latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit>

✓(xi) = �(f(xi))
<latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit>

Binary GP classification

yi ⇠ Ber

✓
yi|⇢ =

1

1 + exp f(xi)

◆

<latexit sha1_base64="SwgabgbCveIA+4l8QlXJ+Tc1V1M="></latexit><latexit sha1_base64="SwgabgbCveIA+4l8QlXJ+Tc1V1M="></latexit><latexit sha1_base64="SwgabgbCveIA+4l8QlXJ+Tc1V1M="></latexit><latexit sha1_base64="SwgabgbCveIA+4l8QlXJ+Tc1V1M="></latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

Non-Gaussian Likelihoods I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

Modern GP models

yi ⇠ p(yi|✓(xi))
<latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit><latexit sha1_base64="NZuLXlM1Dzsk6OIu0Qs+/MFyato=">AAACH3icbZDLSsNAFIYnXmu9VV26GSxCuymJiLosunFZwV6gKWEynbRDZ5IwcyKW2Ddx46u4caGIuOvbOG2D1NYfBn6+cw5zzu/Hgmuw7bG1srq2vrGZ28pv7+zu7RcODhs6ShRldRqJSLV8opngIasDB8FasWJE+oI1/cHNpN58YErzKLyHYcw6kvRCHnBKwCCvcOFKAn0/SIcjj2NXc4nj0jx7cqHPgPyyR8PKZa9QtCv2VHjZOJkpokw1r/DtdiOaSBYCFUTrtmPH0EmJAk4FG+XdRLOY0AHpsbaxIZFMd9LpfSN8akgXB5EyLwQ8pfMTKZFaD6VvOidb6sXaBP5XaycQXHVSHsYJsJDOPgoSgSHCk7BwlytGQQyNIVRxsyumfaIIBRNp3oTgLJ68bBpnFceuOHfnxep1FkcOHaMTVEIOukRVdItqqI4oekav6B19WC/Wm/Vpfc1aV6xs5gj9kTX+AVhWo8A=</latexit>

✓(xi) = �(f(xi))
<latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit><latexit sha1_base64="OQ48+eZmzMmxGdPoMvaSAF+v7zg=">AAACFXicbVBNS8NAEN3Ur1q/oh69LBahBSmJCHoRil48VrAf0JSy2W7apZtN2J2IJfRPePGvePGgiFfBm//GTduDbX0w8Hhvhpl5fiy4Bsf5sXIrq2vrG/nNwtb2zu6evX/Q0FGiKKvTSESq5RPNBJesDhwEa8WKkdAXrOkPbzK/+cCU5pG8h1HMOiHpSx5wSsBIXfvUgwEDUvJCAgM/SB/HXV7GV9iLB7wUzMvlrl10Ks4EeJm4M1JEM9S69rfXi2gSMglUEK3brhNDJyUKOBVsXPASzWJCh6TP2oZKEjLdSSdfjfGJUXo4iJQpCXii/p1ISaj1KPRNZ3alXvQy8T+vnUBw2Um5jBNgkk4XBYnAEOEsItzjilEQI0MIVdzciumAKELBBFkwIbiLLy+TxlnFdSru3Xmxej2LI4+O0DEqIRddoCq6RTVURxQ9oRf0ht6tZ+vV+rA+p605azZziOZgff0CbcWeVA==</latexit>

yi ⇠ Ber

✓
yi|⇢ =

1

1 + exp f(xi)

◆

<latexit sha1_base64="SwgabgbCveIA+4l8QlXJ+Tc1V1M="></latexit><latexit sha1_base64="SwgabgbCveIA+4l8QlXJ+Tc1V1M="></latexit><latexit sha1_base64="SwgabgbCveIA+4l8QlXJ+Tc1V1M="></latexit><latexit sha1_base64="SwgabgbCveIA+4l8QlXJ+Tc1V1M="></latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

Non-Gaussian Likelihoods

Binary GP classification



Three important contributions

M. Lázaro-Gredilla and M. K. Titsias
<latexit sha1_base64="frUAHKIHi+1RsCPoNHPev/eQ6nE=">AAACD3icbVC7SgNBFJ2NrxhfUUubweCjcdlNo2XQQkGFCHlBsoS7s5NkyOzsMjMrxJA/sPFXbCwUsbW182+cJFto4oELh3Pu5d57/JgzpR3n28osLC4tr2RXc2vrG5tb+e2dmooSSWiVRDySDR8U5UzQqmaa00YsKYQ+p3W/fzH26/dUKhaJih7E1AuhK1iHEdBGaucPb2180zqCB5DRyaWkAeMcMIgAG+PaxhWmFQPVzhcc25kAzxM3JQWUotzOf7WCiCQhFZpwUKrpOrH2hiA1I5yOcq1E0RhIH7q0aaiAkCpvOPlnhA+MEuBOJE0JjSfq74khhEoNQt90hqB7atYbi/95zUR3zrwhE3GiqSDTRZ2EYx3hcTg4YJISzQeGAJHM3IpJDyQQbSLMmRDc2ZfnSa1ou47t3hULpfM0jizaQ/voGLnoFJXQFSqjKiLoET2jV/RmPVkv1rv1MW3NWOnMLvoD6/MHpvuahQ==</latexit><latexit sha1_base64="frUAHKIHi+1RsCPoNHPev/eQ6nE=">AAACD3icbVC7SgNBFJ2NrxhfUUubweCjcdlNo2XQQkGFCHlBsoS7s5NkyOzsMjMrxJA/sPFXbCwUsbW182+cJFto4oELh3Pu5d57/JgzpR3n28osLC4tr2RXc2vrG5tb+e2dmooSSWiVRDySDR8U5UzQqmaa00YsKYQ+p3W/fzH26/dUKhaJih7E1AuhK1iHEdBGaucPb2180zqCB5DRyaWkAeMcMIgAG+PaxhWmFQPVzhcc25kAzxM3JQWUotzOf7WCiCQhFZpwUKrpOrH2hiA1I5yOcq1E0RhIH7q0aaiAkCpvOPlnhA+MEuBOJE0JjSfq74khhEoNQt90hqB7atYbi/95zUR3zrwhE3GiqSDTRZ2EYx3hcTg4YJISzQeGAJHM3IpJDyQQbSLMmRDc2ZfnSa1ou47t3hULpfM0jizaQ/voGLnoFJXQFSqjKiLoET2jV/RmPVkv1rv1MW3NWOnMLvoD6/MHpvuahQ==</latexit><latexit sha1_base64="frUAHKIHi+1RsCPoNHPev/eQ6nE=">AAACD3icbVC7SgNBFJ2NrxhfUUubweCjcdlNo2XQQkGFCHlBsoS7s5NkyOzsMjMrxJA/sPFXbCwUsbW182+cJFto4oELh3Pu5d57/JgzpR3n28osLC4tr2RXc2vrG5tb+e2dmooSSWiVRDySDR8U5UzQqmaa00YsKYQ+p3W/fzH26/dUKhaJih7E1AuhK1iHEdBGaucPb2180zqCB5DRyaWkAeMcMIgAG+PaxhWmFQPVzhcc25kAzxM3JQWUotzOf7WCiCQhFZpwUKrpOrH2hiA1I5yOcq1E0RhIH7q0aaiAkCpvOPlnhA+MEuBOJE0JjSfq74khhEoNQt90hqB7atYbi/95zUR3zrwhE3GiqSDTRZ2EYx3hcTg4YJISzQeGAJHM3IpJDyQQbSLMmRDc2ZfnSa1ou47t3hULpfM0jizaQ/voGLnoFJXQFSqjKiLoET2jV/RmPVkv1rv1MW3NWOnMLvoD6/MHpvuahQ==</latexit><latexit sha1_base64="frUAHKIHi+1RsCPoNHPev/eQ6nE=">AAACD3icbVC7SgNBFJ2NrxhfUUubweCjcdlNo2XQQkGFCHlBsoS7s5NkyOzsMjMrxJA/sPFXbCwUsbW182+cJFto4oELh3Pu5d57/JgzpR3n28osLC4tr2RXc2vrG5tb+e2dmooSSWiVRDySDR8U5UzQqmaa00YsKYQ+p3W/fzH26/dUKhaJih7E1AuhK1iHEdBGaucPb2180zqCB5DRyaWkAeMcMIgAG+PaxhWmFQPVzhcc25kAzxM3JQWUotzOf7WCiCQhFZpwUKrpOrH2hiA1I5yOcq1E0RhIH7q0aaiAkCpvOPlnhA+MEuBOJE0JjSfq74khhEoNQt90hqB7atYbi/95zUR3zrwhE3GiqSDTRZ2EYx3hcTg4YJISzQeGAJHM3IpJDyQQbSLMmRDc2ZfnSa1ou47t3hULpfM0jizaQ/voGLnoFJXQFSqjKiLoET2jV/RmPVkv1rv1MW3NWOnMLvoD6/MHpvuahQ==</latexit>

Variational Heteroscedastic Gaussian Process Regression
<latexit sha1_base64="XX6y4EcWRqhkvsrBugr3ZrWJt/M="></latexit><latexit sha1_base64="XX6y4EcWRqhkvsrBugr3ZrWJt/M="></latexit><latexit sha1_base64="XX6y4EcWRqhkvsrBugr3ZrWJt/M="></latexit><latexit sha1_base64="XX6y4EcWRqhkvsrBugr3ZrWJt/M="></latexit>

In International Conference in Machine Learning (ICML), 2011
<latexit sha1_base64="vn27kBNUxm/1nuUxpQiWupkeiQs="></latexit><latexit sha1_base64="vn27kBNUxm/1nuUxpQiWupkeiQs="></latexit><latexit sha1_base64="vn27kBNUxm/1nuUxpQiWupkeiQs="></latexit><latexit sha1_base64="vn27kBNUxm/1nuUxpQiWupkeiQs="></latexit>

J. Hensman, A. G. de G. Matthews and Z. Ghahramani
<latexit sha1_base64="YGfrJ2pN+4k/6gFmewkn0qewYpw=">AAACG3icbVDLSgMxFM34tr6qLt0Ei+BChpludOljoQhCBatiLeVO5tYJZjJDckcpxf9w46+4caGIK8GFf2P6WPg6kHA451ySe6JcSUtB8OmNjI6NT0xOTZdmZufmF8qLS6c2K4zAushUZs4jsKikxjpJUnieG4Q0UngWXe/1/LMbNFZm+oQ6OTZTuNKyLQWQk1rl6qHPD1DbFPQG3/H5vs9j7N1HQJTgreWgY37hjAQSAy4mW+VK4Ad98L8kHJIKG6LWKr9fxpkoUtQkFFjbCIOcml0wJIXCu9JlYTEHcQ1X2HBUQ4q22e3vdsfXnBLzdmbc0cT76veJLqTWdtLIJVOgxP72euJ/XqOg9lazK3VeEGoxeKhdKE4Z7xXFY2lQkOo4AsJI91cuEjAgyNVZciWEv1f+S06rfhj44XG1sr07rGOKrbBVts5Ctsm22QGrsToT7J49smf24j14T96r9zaIjnjDmWX2A97HF+g6nkU=</latexit><latexit sha1_base64="YGfrJ2pN+4k/6gFmewkn0qewYpw=">AAACG3icbVDLSgMxFM34tr6qLt0Ei+BChpludOljoQhCBatiLeVO5tYJZjJDckcpxf9w46+4caGIK8GFf2P6WPg6kHA451ySe6JcSUtB8OmNjI6NT0xOTZdmZufmF8qLS6c2K4zAushUZs4jsKikxjpJUnieG4Q0UngWXe/1/LMbNFZm+oQ6OTZTuNKyLQWQk1rl6qHPD1DbFPQG3/H5vs9j7N1HQJTgreWgY37hjAQSAy4mW+VK4Ad98L8kHJIKG6LWKr9fxpkoUtQkFFjbCIOcml0wJIXCu9JlYTEHcQ1X2HBUQ4q22e3vdsfXnBLzdmbc0cT76veJLqTWdtLIJVOgxP72euJ/XqOg9lazK3VeEGoxeKhdKE4Z7xXFY2lQkOo4AsJI91cuEjAgyNVZciWEv1f+S06rfhj44XG1sr07rGOKrbBVts5Ctsm22QGrsToT7J49smf24j14T96r9zaIjnjDmWX2A97HF+g6nkU=</latexit><latexit sha1_base64="YGfrJ2pN+4k/6gFmewkn0qewYpw=">AAACG3icbVDLSgMxFM34tr6qLt0Ei+BChpludOljoQhCBatiLeVO5tYJZjJDckcpxf9w46+4caGIK8GFf2P6WPg6kHA451ySe6JcSUtB8OmNjI6NT0xOTZdmZufmF8qLS6c2K4zAushUZs4jsKikxjpJUnieG4Q0UngWXe/1/LMbNFZm+oQ6OTZTuNKyLQWQk1rl6qHPD1DbFPQG3/H5vs9j7N1HQJTgreWgY37hjAQSAy4mW+VK4Ad98L8kHJIKG6LWKr9fxpkoUtQkFFjbCIOcml0wJIXCu9JlYTEHcQ1X2HBUQ4q22e3vdsfXnBLzdmbc0cT76veJLqTWdtLIJVOgxP72euJ/XqOg9lazK3VeEGoxeKhdKE4Z7xXFY2lQkOo4AsJI91cuEjAgyNVZciWEv1f+S06rfhj44XG1sr07rGOKrbBVts5Ctsm22QGrsToT7J49smf24j14T96r9zaIjnjDmWX2A97HF+g6nkU=</latexit><latexit sha1_base64="YGfrJ2pN+4k/6gFmewkn0qewYpw=">AAACG3icbVDLSgMxFM34tr6qLt0Ei+BChpludOljoQhCBatiLeVO5tYJZjJDckcpxf9w46+4caGIK8GFf2P6WPg6kHA451ySe6JcSUtB8OmNjI6NT0xOTZdmZufmF8qLS6c2K4zAushUZs4jsKikxjpJUnieG4Q0UngWXe/1/LMbNFZm+oQ6OTZTuNKyLQWQk1rl6qHPD1DbFPQG3/H5vs9j7N1HQJTgreWgY37hjAQSAy4mW+VK4Ad98L8kHJIKG6LWKr9fxpkoUtQkFFjbCIOcml0wJIXCu9JlYTEHcQ1X2HBUQ4q22e3vdsfXnBLzdmbc0cT76veJLqTWdtLIJVOgxP72euJ/XqOg9lazK3VeEGoxeKhdKE4Z7xXFY2lQkOo4AsJI91cuEjAgyNVZciWEv1f+S06rfhj44XG1sr07rGOKrbBVts5Ctsm22QGrsToT7J49smf24j14T96r9zaIjnjDmWX2A97HF+g6nkU=</latexit>

Scalable Variational Gaussian Process Classification
<latexit sha1_base64="H2LLz/23X52OnrhOSRvA3dQxTnE=">AAACJnicbVDLSgMxFM34tr6qLt0Ei+CqzHSjG6HoQpcVbRXaUu6kd9rQTGZI7ohl6Ne48VfcuFBE3PkpprWCrwOBwzn3JLknTJW05Ptv3szs3PzC4tJyYWV1bX2juLnVsElmBNZFohJzHYJFJTXWSZLC69QgxKHCq3BwMvavbtBYmehLGqbYjqGnZSQFkJM6xaMW4S2FUX4hQIFL8QYYOTFB8VPIrJWgec0kAq3lJwqc8BUfdYolv+xPwP+SYEpKbIpap/jU6iYii1GTGF/VDPyU2jkYkkLhqNDKLKYgBtDDpqMaYrTtfLLmiO85pcujxLijiU/U74kcYmuHcegmY6C+/e2Nxf+8ZkbRYTuXOs0Itfh8KMoUp4SPO+NdaVCQGjoCwkj3Vy76YECQa7bgSgh+r/yXNCrlwC8H55VS9XhaxxLbYbtsnwXsgFXZGauxOhPsjj2wJ/bs3XuP3ov3+jk6400z2+wHvPcPGq6mww==</latexit><latexit sha1_base64="H2LLz/23X52OnrhOSRvA3dQxTnE=">AAACJnicbVDLSgMxFM34tr6qLt0Ei+CqzHSjG6HoQpcVbRXaUu6kd9rQTGZI7ohl6Ne48VfcuFBE3PkpprWCrwOBwzn3JLknTJW05Ptv3szs3PzC4tJyYWV1bX2juLnVsElmBNZFohJzHYJFJTXWSZLC69QgxKHCq3BwMvavbtBYmehLGqbYjqGnZSQFkJM6xaMW4S2FUX4hQIFL8QYYOTFB8VPIrJWgec0kAq3lJwqc8BUfdYolv+xPwP+SYEpKbIpap/jU6iYii1GTGF/VDPyU2jkYkkLhqNDKLKYgBtDDpqMaYrTtfLLmiO85pcujxLijiU/U74kcYmuHcegmY6C+/e2Nxf+8ZkbRYTuXOs0Itfh8KMoUp4SPO+NdaVCQGjoCwkj3Vy76YECQa7bgSgh+r/yXNCrlwC8H55VS9XhaxxLbYbtsnwXsgFXZGauxOhPsjj2wJ/bs3XuP3ov3+jk6400z2+wHvPcPGq6mww==</latexit><latexit sha1_base64="H2LLz/23X52OnrhOSRvA3dQxTnE=">AAACJnicbVDLSgMxFM34tr6qLt0Ei+CqzHSjG6HoQpcVbRXaUu6kd9rQTGZI7ohl6Ne48VfcuFBE3PkpprWCrwOBwzn3JLknTJW05Ptv3szs3PzC4tJyYWV1bX2juLnVsElmBNZFohJzHYJFJTXWSZLC69QgxKHCq3BwMvavbtBYmehLGqbYjqGnZSQFkJM6xaMW4S2FUX4hQIFL8QYYOTFB8VPIrJWgec0kAq3lJwqc8BUfdYolv+xPwP+SYEpKbIpap/jU6iYii1GTGF/VDPyU2jkYkkLhqNDKLKYgBtDDpqMaYrTtfLLmiO85pcujxLijiU/U74kcYmuHcegmY6C+/e2Nxf+8ZkbRYTuXOs0Itfh8KMoUp4SPO+NdaVCQGjoCwkj3Vy76YECQa7bgSgh+r/yXNCrlwC8H55VS9XhaxxLbYbtsnwXsgFXZGauxOhPsjj2wJ/bs3XuP3ov3+jk6400z2+wHvPcPGq6mww==</latexit><latexit sha1_base64="H2LLz/23X52OnrhOSRvA3dQxTnE=">AAACJnicbVDLSgMxFM34tr6qLt0Ei+CqzHSjG6HoQpcVbRXaUu6kd9rQTGZI7ohl6Ne48VfcuFBE3PkpprWCrwOBwzn3JLknTJW05Ptv3szs3PzC4tJyYWV1bX2juLnVsElmBNZFohJzHYJFJTXWSZLC69QgxKHCq3BwMvavbtBYmehLGqbYjqGnZSQFkJM6xaMW4S2FUX4hQIFL8QYYOTFB8VPIrJWgec0kAq3lJwqc8BUfdYolv+xPwP+SYEpKbIpap/jU6iYii1GTGF/VDPyU2jkYkkLhqNDKLKYgBtDDpqMaYrTtfLLmiO85pcujxLijiU/U74kcYmuHcegmY6C+/e2Nxf+8ZkbRYTuXOs0Itfh8KMoUp4SPO+NdaVCQGjoCwkj3Vy76YECQa7bgSgh+r/yXNCrlwC8H55VS9XhaxxLbYbtsnwXsgFXZGauxOhPsjj2wJ/bs3XuP3ov3+jk6400z2+wHvPcPGq6mww==</latexit>

In Artificial Intelligence and Statistics (AISTATS), 2015
<latexit sha1_base64="EQ+0TQ2L9ExDcDrMFKFUotckNfE="></latexit><latexit sha1_base64="EQ+0TQ2L9ExDcDrMFKFUotckNfE="></latexit><latexit sha1_base64="EQ+0TQ2L9ExDcDrMFKFUotckNfE="></latexit><latexit sha1_base64="EQ+0TQ2L9ExDcDrMFKFUotckNfE="></latexit>

In Artificial Intelligence and Statistics (AISTATS), 2016
<latexit sha1_base64="mKFQ12pBQrSIFkVXI5QX7C7ZW+k="></latexit><latexit sha1_base64="mKFQ12pBQrSIFkVXI5QX7C7ZW+k="></latexit><latexit sha1_base64="mKFQ12pBQrSIFkVXI5QX7C7ZW+k="></latexit><latexit sha1_base64="mKFQ12pBQrSIFkVXI5QX7C7ZW+k="></latexit>

Chained Gaussian Processes
<latexit sha1_base64="bEXCB8UosPz1r0QDIOhNai0sMqQ=">AAACDHicbVC7TgMxEPTxJrwClDQWERJVdEcDJYICyiARiJRE0Z6zl1jx+U72HiI65QNo+BUaChCi5QPo+BuccAUkjGRpNDNreydMlbTk+1/e3PzC4tLyymppbX1jc6u8vXNjk8wIrItEJaYRgkUlNdZJksJGahDiUOFtODgf+7d3aKxM9DUNU2zH0NMykgLISZ1ypUV4T2GUn/fBXdHlF5BZK0HzmkkEWot25FJ+1Z+Az5KgIBVWoNYpf7a6ichi1CQUWNsM/JTaORiSQuGo1MospiAG0MOmoxpitO18ssyIHzily6PEuKOJT9TfEznE1g7j0CVjoL6d9sbif14zo+iknUudZoRa/DwUZYpTwsfN8K40KEgNHQFhpPsrF30wIMj1V3IlBNMrz5Kbo2rgV4Oro8rpWVHHCttj++yQBeyYnbJLVmN1JtgDe2Iv7NV79J69N+/9JzrnFTO77A+8j29T3ZvG</latexit><latexit sha1_base64="bEXCB8UosPz1r0QDIOhNai0sMqQ=">AAACDHicbVC7TgMxEPTxJrwClDQWERJVdEcDJYICyiARiJRE0Z6zl1jx+U72HiI65QNo+BUaChCi5QPo+BuccAUkjGRpNDNreydMlbTk+1/e3PzC4tLyymppbX1jc6u8vXNjk8wIrItEJaYRgkUlNdZJksJGahDiUOFtODgf+7d3aKxM9DUNU2zH0NMykgLISZ1ypUV4T2GUn/fBXdHlF5BZK0HzmkkEWot25FJ+1Z+Az5KgIBVWoNYpf7a6ichi1CQUWNsM/JTaORiSQuGo1MospiAG0MOmoxpitO18ssyIHzily6PEuKOJT9TfEznE1g7j0CVjoL6d9sbif14zo+iknUudZoRa/DwUZYpTwsfN8K40KEgNHQFhpPsrF30wIMj1V3IlBNMrz5Kbo2rgV4Oro8rpWVHHCttj++yQBeyYnbJLVmN1JtgDe2Iv7NV79J69N+/9JzrnFTO77A+8j29T3ZvG</latexit><latexit sha1_base64="bEXCB8UosPz1r0QDIOhNai0sMqQ=">AAACDHicbVC7TgMxEPTxJrwClDQWERJVdEcDJYICyiARiJRE0Z6zl1jx+U72HiI65QNo+BUaChCi5QPo+BuccAUkjGRpNDNreydMlbTk+1/e3PzC4tLyymppbX1jc6u8vXNjk8wIrItEJaYRgkUlNdZJksJGahDiUOFtODgf+7d3aKxM9DUNU2zH0NMykgLISZ1ypUV4T2GUn/fBXdHlF5BZK0HzmkkEWot25FJ+1Z+Az5KgIBVWoNYpf7a6ichi1CQUWNsM/JTaORiSQuGo1MospiAG0MOmoxpitO18ssyIHzily6PEuKOJT9TfEznE1g7j0CVjoL6d9sbif14zo+iknUudZoRa/DwUZYpTwsfN8K40KEgNHQFhpPsrF30wIMj1V3IlBNMrz5Kbo2rgV4Oro8rpWVHHCttj++yQBeyYnbJLVmN1JtgDe2Iv7NV79J69N+/9JzrnFTO77A+8j29T3ZvG</latexit><latexit sha1_base64="bEXCB8UosPz1r0QDIOhNai0sMqQ=">AAACDHicbVC7TgMxEPTxJrwClDQWERJVdEcDJYICyiARiJRE0Z6zl1jx+U72HiI65QNo+BUaChCi5QPo+BuccAUkjGRpNDNreydMlbTk+1/e3PzC4tLyymppbX1jc6u8vXNjk8wIrItEJaYRgkUlNdZJksJGahDiUOFtODgf+7d3aKxM9DUNU2zH0NMykgLISZ1ypUV4T2GUn/fBXdHlF5BZK0HzmkkEWot25FJ+1Z+Az5KgIBVWoNYpf7a6ichi1CQUWNsM/JTaORiSQuGo1MospiAG0MOmoxpitO18ssyIHzily6PEuKOJT9TfEznE1g7j0CVjoL6d9sbif14zo+iknUudZoRa/DwUZYpTwsfN8K40KEgNHQFhpPsrF30wIMj1V3IlBNMrz5Kbo2rgV4Oro8rpWVHHCttj++yQBeyYnbJLVmN1JtgDe2Iv7NV79J69N+/9JzrnFTO77A+8j29T3ZvG</latexit>
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y ⇠ N (y|µ = f(x),� = eg(x))
<latexit sha1_base64="MjgrB72XP/cJrZgXfgXuhcGJloU="></latexit><latexit sha1_base64="MjgrB72XP/cJrZgXfgXuhcGJloU="></latexit><latexit sha1_base64="MjgrB72XP/cJrZgXfgXuhcGJloU="></latexit><latexit sha1_base64="MjgrB72XP/cJrZgXfgXuhcGJloU="></latexit>

Non-Gaussian Likelihoods I
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Summary index

Gaussian processes (in a nutshell)

Modular Gaussian processes

gaussian likelihoods

non-gaussian likelihoods

sparse approximations

factorisable (marginal) likelihoods

lower ensemble bounds

results

II

I

Bayesian likelihood approximation



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

O(N3)⌃�1
<latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit>

p(f |D)
<latexit sha1_base64="YJ+snBnxqyok9Q0+eMoT1tynCA0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZdFXbisYB/QhjKZTtqhk0mYmRRK7J+4caGIW//EnX/jJM1CWw8MHM65l3vm+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8yW3md6ZUKhaJRz2LqRfikWABI1gbaWDbcS146odYjwnm6d38fGBXnbqTA60StyBVKNAc2F/9YUSSkApNOFaq5zqx9lIsNSOcziv9RNEYkwke0Z6hAodUeWmefI7OjDJEQSTNExrl6u+NFIdKzULfTGYZ1bKXif95vUQH117KRJxoKsjiUJBwpCOU1YCGTFKi+cwQTCQzWREZY4mJNmVVTAnu8pdXSfui7jp19+Gy2rgp6ijDCZxCDVy4ggbcQxNaQGAKz/AKb1ZqvVjv1sditGQVO8fwB9bnDzkVk2A=</latexit><latexit sha1_base64="YJ+snBnxqyok9Q0+eMoT1tynCA0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZdFXbisYB/QhjKZTtqhk0mYmRRK7J+4caGIW//EnX/jJM1CWw8MHM65l3vm+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8yW3md6ZUKhaJRz2LqRfikWABI1gbaWDbcS146odYjwnm6d38fGBXnbqTA60StyBVKNAc2F/9YUSSkApNOFaq5zqx9lIsNSOcziv9RNEYkwke0Z6hAodUeWmefI7OjDJEQSTNExrl6u+NFIdKzULfTGYZ1bKXif95vUQH117KRJxoKsjiUJBwpCOU1YCGTFKi+cwQTCQzWREZY4mJNmVVTAnu8pdXSfui7jp19+Gy2rgp6ijDCZxCDVy4ggbcQxNaQGAKz/AKb1ZqvVjv1sditGQVO8fwB9bnDzkVk2A=</latexit><latexit sha1_base64="YJ+snBnxqyok9Q0+eMoT1tynCA0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZdFXbisYB/QhjKZTtqhk0mYmRRK7J+4caGIW//EnX/jJM1CWw8MHM65l3vm+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8yW3md6ZUKhaJRz2LqRfikWABI1gbaWDbcS146odYjwnm6d38fGBXnbqTA60StyBVKNAc2F/9YUSSkApNOFaq5zqx9lIsNSOcziv9RNEYkwke0Z6hAodUeWmefI7OjDJEQSTNExrl6u+NFIdKzULfTGYZ1bKXif95vUQH117KRJxoKsjiUJBwpCOU1YCGTFKi+cwQTCQzWREZY4mJNmVVTAnu8pdXSfui7jp19+Gy2rgp6ijDCZxCDVy4ggbcQxNaQGAKz/AKb1ZqvVjv1sditGQVO8fwB9bnDzkVk2A=</latexit><latexit sha1_base64="YJ+snBnxqyok9Q0+eMoT1tynCA0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZdFXbisYB/QhjKZTtqhk0mYmRRK7J+4caGIW//EnX/jJM1CWw8MHM65l3vm+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8yW3md6ZUKhaJRz2LqRfikWABI1gbaWDbcS146odYjwnm6d38fGBXnbqTA60StyBVKNAc2F/9YUSSkApNOFaq5zqx9lIsNSOcziv9RNEYkwke0Z6hAodUeWmefI7OjDJEQSTNExrl6u+NFIdKzULfTGYZ1bKXif95vUQH117KRJxoKsjiUJBwpCOU1YCGTFKi+cwQTCQzWREZY4mJNmVVTAnu8pdXSfui7jp19+Gy2rgp6ijDCZxCDVy4ggbcQxNaQGAKz/AKb1ZqvVjv1sditGQVO8fwB9bnDzkVk2A=</latexit>

Z
p(yi|f(xi))p(f(xi))df(xi)

<latexit sha1_base64="ayZuV/x6xeLvezMJHZxF7svC68I=">AAACL3icbVDLSsNAFJ3UV62vqEs3wSK0m5KIoMuiIC4r2Ac0IUwmk3boZBJmJmKI/SM3/ko3Ioq49S+ctEE09cDAuefey5x7vJgSIU3zVausrK6tb1Q3a1vbO7t7+v5BT0QJR7iLIhrxgQcFpoThriSS4kHMMQw9ivve5Crv9+8xFyRidzKNsRPCESMBQVAqydWvbcKkETfsEMqxF2Tp1CWPwU/5oMpmM26UFb8kuHrdbJlzGMvEKkgdFOi4+sz2I5SEmElEoRBDy4ylk0EuCaJ4WrMTgWOIJnCEh4oyGGLhZPN7p8aJUnwjiLh6yv1c/b2RwVCINPTUZG5SlHu5+F9vmMjgwskIixOJGVp8FCTUkJGRh2f4hGMkaaoIRJworwYaQw6RVBHXVAhW+eRl0jttWWbLuj2rty+LOKrgCByDBrDAOWiDG9ABXYDAE5iBN/CuPWsv2of2uRitaMXOIfgD7esbTY+pzg==</latexit><latexit sha1_base64="ayZuV/x6xeLvezMJHZxF7svC68I=">AAACL3icbVDLSsNAFJ3UV62vqEs3wSK0m5KIoMuiIC4r2Ac0IUwmk3boZBJmJmKI/SM3/ko3Ioq49S+ctEE09cDAuefey5x7vJgSIU3zVausrK6tb1Q3a1vbO7t7+v5BT0QJR7iLIhrxgQcFpoThriSS4kHMMQw9ivve5Crv9+8xFyRidzKNsRPCESMBQVAqydWvbcKkETfsEMqxF2Tp1CWPwU/5oMpmM26UFb8kuHrdbJlzGMvEKkgdFOi4+sz2I5SEmElEoRBDy4ylk0EuCaJ4WrMTgWOIJnCEh4oyGGLhZPN7p8aJUnwjiLh6yv1c/b2RwVCINPTUZG5SlHu5+F9vmMjgwskIixOJGVp8FCTUkJGRh2f4hGMkaaoIRJworwYaQw6RVBHXVAhW+eRl0jttWWbLuj2rty+LOKrgCByDBrDAOWiDG9ABXYDAE5iBN/CuPWsv2of2uRitaMXOIfgD7esbTY+pzg==</latexit><latexit sha1_base64="ayZuV/x6xeLvezMJHZxF7svC68I=">AAACL3icbVDLSsNAFJ3UV62vqEs3wSK0m5KIoMuiIC4r2Ac0IUwmk3boZBJmJmKI/SM3/ko3Ioq49S+ctEE09cDAuefey5x7vJgSIU3zVausrK6tb1Q3a1vbO7t7+v5BT0QJR7iLIhrxgQcFpoThriSS4kHMMQw9ivve5Crv9+8xFyRidzKNsRPCESMBQVAqydWvbcKkETfsEMqxF2Tp1CWPwU/5oMpmM26UFb8kuHrdbJlzGMvEKkgdFOi4+sz2I5SEmElEoRBDy4ylk0EuCaJ4WrMTgWOIJnCEh4oyGGLhZPN7p8aJUnwjiLh6yv1c/b2RwVCINPTUZG5SlHu5+F9vmMjgwskIixOJGVp8FCTUkJGRh2f4hGMkaaoIRJworwYaQw6RVBHXVAhW+eRl0jttWWbLuj2rty+LOKrgCByDBrDAOWiDG9ABXYDAE5iBN/CuPWsv2of2uRitaMXOIfgD7esbTY+pzg==</latexit><latexit sha1_base64="ayZuV/x6xeLvezMJHZxF7svC68I=">AAACL3icbVDLSsNAFJ3UV62vqEs3wSK0m5KIoMuiIC4r2Ac0IUwmk3boZBJmJmKI/SM3/ko3Ioq49S+ctEE09cDAuefey5x7vJgSIU3zVausrK6tb1Q3a1vbO7t7+v5BT0QJR7iLIhrxgQcFpoThriSS4kHMMQw9ivve5Crv9+8xFyRidzKNsRPCESMBQVAqydWvbcKkETfsEMqxF2Tp1CWPwU/5oMpmM26UFb8kuHrdbJlzGMvEKkgdFOi4+sz2I5SEmElEoRBDy4ylk0EuCaJ4WrMTgWOIJnCEh4oyGGLhZPN7p8aJUnwjiLh6yv1c/b2RwVCINPTUZG5SlHu5+F9vmMjgwskIixOJGVp8FCTUkJGRh2f4hGMkaaoIRJworwYaQw6RVBHXVAhW+eRl0jttWWbLuj2rty+LOKrgCByDBrDAOWiDG9ABXYDAE5iBN/CuPWsv2of2uRitaMXOIfgD7esbTY+pzg==</latexit>

O(N3)⌃�1
<latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit>

why?

Complexity problem
Inverting large matrices 


is the only thing 


that I hate from GPs

posterior inference of the underlying GP function

marginal likelihood integral

I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

O(N3)⌃�1
<latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit>

p(f |D)
<latexit sha1_base64="YJ+snBnxqyok9Q0+eMoT1tynCA0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZdFXbisYB/QhjKZTtqhk0mYmRRK7J+4caGIW//EnX/jJM1CWw8MHM65l3vm+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8yW3md6ZUKhaJRz2LqRfikWABI1gbaWDbcS146odYjwnm6d38fGBXnbqTA60StyBVKNAc2F/9YUSSkApNOFaq5zqx9lIsNSOcziv9RNEYkwke0Z6hAodUeWmefI7OjDJEQSTNExrl6u+NFIdKzULfTGYZ1bKXif95vUQH117KRJxoKsjiUJBwpCOU1YCGTFKi+cwQTCQzWREZY4mJNmVVTAnu8pdXSfui7jp19+Gy2rgp6ijDCZxCDVy4ggbcQxNaQGAKz/AKb1ZqvVjv1sditGQVO8fwB9bnDzkVk2A=</latexit><latexit sha1_base64="YJ+snBnxqyok9Q0+eMoT1tynCA0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZdFXbisYB/QhjKZTtqhk0mYmRRK7J+4caGIW//EnX/jJM1CWw8MHM65l3vm+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8yW3md6ZUKhaJRz2LqRfikWABI1gbaWDbcS146odYjwnm6d38fGBXnbqTA60StyBVKNAc2F/9YUSSkApNOFaq5zqx9lIsNSOcziv9RNEYkwke0Z6hAodUeWmefI7OjDJEQSTNExrl6u+NFIdKzULfTGYZ1bKXif95vUQH117KRJxoKsjiUJBwpCOU1YCGTFKi+cwQTCQzWREZY4mJNmVVTAnu8pdXSfui7jp19+Gy2rgp6ijDCZxCDVy4ggbcQxNaQGAKz/AKb1ZqvVjv1sditGQVO8fwB9bnDzkVk2A=</latexit><latexit sha1_base64="YJ+snBnxqyok9Q0+eMoT1tynCA0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZdFXbisYB/QhjKZTtqhk0mYmRRK7J+4caGIW//EnX/jJM1CWw8MHM65l3vm+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8yW3md6ZUKhaJRz2LqRfikWABI1gbaWDbcS146odYjwnm6d38fGBXnbqTA60StyBVKNAc2F/9YUSSkApNOFaq5zqx9lIsNSOcziv9RNEYkwke0Z6hAodUeWmefI7OjDJEQSTNExrl6u+NFIdKzULfTGYZ1bKXif95vUQH117KRJxoKsjiUJBwpCOU1YCGTFKi+cwQTCQzWREZY4mJNmVVTAnu8pdXSfui7jp19+Gy2rgp6ijDCZxCDVy4ggbcQxNaQGAKz/AKb1ZqvVjv1sditGQVO8fwB9bnDzkVk2A=</latexit><latexit sha1_base64="YJ+snBnxqyok9Q0+eMoT1tynCA0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQNyURQZdFXbisYB/QhjKZTtqhk0mYmRRK7J+4caGIW//EnX/jJM1CWw8MHM65l3vm+DFnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8yW3md6ZUKhaJRz2LqRfikWABI1gbaWDbcS146odYjwnm6d38fGBXnbqTA60StyBVKNAc2F/9YUSSkApNOFaq5zqx9lIsNSOcziv9RNEYkwke0Z6hAodUeWmefI7OjDJEQSTNExrl6u+NFIdKzULfTGYZ1bKXif95vUQH117KRJxoKsjiUJBwpCOU1YCGTFKi+cwQTCQzWREZY4mJNmVVTAnu8pdXSfui7jp19+Gy2rgp6ijDCZxCDVy4ggbcQxNaQGAKz/AKb1ZqvVjv1sditGQVO8fwB9bnDzkVk2A=</latexit>

Z
p(yi|f(xi))p(f(xi))df(xi)

<latexit sha1_base64="ayZuV/x6xeLvezMJHZxF7svC68I=">AAACL3icbVDLSsNAFJ3UV62vqEs3wSK0m5KIoMuiIC4r2Ac0IUwmk3boZBJmJmKI/SM3/ko3Ioq49S+ctEE09cDAuefey5x7vJgSIU3zVausrK6tb1Q3a1vbO7t7+v5BT0QJR7iLIhrxgQcFpoThriSS4kHMMQw9ivve5Crv9+8xFyRidzKNsRPCESMBQVAqydWvbcKkETfsEMqxF2Tp1CWPwU/5oMpmM26UFb8kuHrdbJlzGMvEKkgdFOi4+sz2I5SEmElEoRBDy4ylk0EuCaJ4WrMTgWOIJnCEh4oyGGLhZPN7p8aJUnwjiLh6yv1c/b2RwVCINPTUZG5SlHu5+F9vmMjgwskIixOJGVp8FCTUkJGRh2f4hGMkaaoIRJworwYaQw6RVBHXVAhW+eRl0jttWWbLuj2rty+LOKrgCByDBrDAOWiDG9ABXYDAE5iBN/CuPWsv2of2uRitaMXOIfgD7esbTY+pzg==</latexit><latexit sha1_base64="ayZuV/x6xeLvezMJHZxF7svC68I=">AAACL3icbVDLSsNAFJ3UV62vqEs3wSK0m5KIoMuiIC4r2Ac0IUwmk3boZBJmJmKI/SM3/ko3Ioq49S+ctEE09cDAuefey5x7vJgSIU3zVausrK6tb1Q3a1vbO7t7+v5BT0QJR7iLIhrxgQcFpoThriSS4kHMMQw9ivve5Crv9+8xFyRidzKNsRPCESMBQVAqydWvbcKkETfsEMqxF2Tp1CWPwU/5oMpmM26UFb8kuHrdbJlzGMvEKkgdFOi4+sz2I5SEmElEoRBDy4ylk0EuCaJ4WrMTgWOIJnCEh4oyGGLhZPN7p8aJUnwjiLh6yv1c/b2RwVCINPTUZG5SlHu5+F9vmMjgwskIixOJGVp8FCTUkJGRh2f4hGMkaaoIRJworwYaQw6RVBHXVAhW+eRl0jttWWbLuj2rty+LOKrgCByDBrDAOWiDG9ABXYDAE5iBN/CuPWsv2of2uRitaMXOIfgD7esbTY+pzg==</latexit><latexit sha1_base64="ayZuV/x6xeLvezMJHZxF7svC68I=">AAACL3icbVDLSsNAFJ3UV62vqEs3wSK0m5KIoMuiIC4r2Ac0IUwmk3boZBJmJmKI/SM3/ko3Ioq49S+ctEE09cDAuefey5x7vJgSIU3zVausrK6tb1Q3a1vbO7t7+v5BT0QJR7iLIhrxgQcFpoThriSS4kHMMQw9ivve5Crv9+8xFyRidzKNsRPCESMBQVAqydWvbcKkETfsEMqxF2Tp1CWPwU/5oMpmM26UFb8kuHrdbJlzGMvEKkgdFOi4+sz2I5SEmElEoRBDy4ylk0EuCaJ4WrMTgWOIJnCEh4oyGGLhZPN7p8aJUnwjiLh6yv1c/b2RwVCINPTUZG5SlHu5+F9vmMjgwskIixOJGVp8FCTUkJGRh2f4hGMkaaoIRJworwYaQw6RVBHXVAhW+eRl0jttWWbLuj2rty+LOKrgCByDBrDAOWiDG9ABXYDAE5iBN/CuPWsv2of2uRitaMXOIfgD7esbTY+pzg==</latexit><latexit sha1_base64="ayZuV/x6xeLvezMJHZxF7svC68I=">AAACL3icbVDLSsNAFJ3UV62vqEs3wSK0m5KIoMuiIC4r2Ac0IUwmk3boZBJmJmKI/SM3/ko3Ioq49S+ctEE09cDAuefey5x7vJgSIU3zVausrK6tb1Q3a1vbO7t7+v5BT0QJR7iLIhrxgQcFpoThriSS4kHMMQw9ivve5Crv9+8xFyRidzKNsRPCESMBQVAqydWvbcKkETfsEMqxF2Tp1CWPwU/5oMpmM26UFb8kuHrdbJlzGMvEKkgdFOi4+sz2I5SEmElEoRBDy4ylk0EuCaJ4WrMTgWOIJnCEh4oyGGLhZPN7p8aJUnwjiLh6yv1c/b2RwVCINPTUZG5SlHu5+F9vmMjgwskIixOJGVp8FCTUkJGRh2f4hGMkaaoIRJworwYaQw6RVBHXVAhW+eRl0jttWWbLuj2rty+LOKrgCByDBrDAOWiDG9ABXYDAE5iBN/CuPWsv2of2uRitaMXOIfgD7esbTY+pzg==</latexit>

O(N3)⌃�1
<latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit><latexit sha1_base64="ghy9d9zFgCZMHdSwYRqp55sSMGg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahLiyJCrosunGlFe0DmrRMppN26GQSZiZCCdm48VfcuFDErf/gzr9x0mah1QMXDufcy733eBGjUlnWl1GYm19YXCoul1ZW19Y3zM2tpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS80UXmt+6JkDTkd2ocETdAA059ipHSUs/cdQKkhhix5DqtXHWPD6BzSwcB6iaHdtozy1bVmgD+JXZOyiBHvWd+Ov0QxwHhCjMkZce2IuUmSCiKGUlLTixJhPAIDUhHU44CIt1k8kUK97XSh34odHEFJ+rPiQQFUo4DT3dmN8tZLxP/8zqx8s/chPIoVoTj6SI/ZlCFMIsE9qkgWLGxJggLqm+FeIgEwkoHV9Ih2LMv/yXNo6ptVe2bk3LtPI+jCHbAHqgAG5yCGrgEddAAGDyAJ/ACXo1H49l4M96nrQUjn9kGv2B8fAP2tpeR</latexit>

why?

Complexity problem
Inverting large matrices 


is the only thing 


that I hate from GPs

posterior inference of the underlying GP function

marginal likelihood integral

I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

Modern GP model

yi ⇠ N (yi|f(xi),�)
<latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>

seems equal but..

Sparse Gaussian Processes I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit> ⇥

<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

xi
<latexit sha1_base64="ED4MB+P/4CLOilyhd9iiuTIZ7h4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3QkecgZNVby/YiacRBmT7MBH1Rrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AX9Akfg=</latexit><latexit sha1_base64="ED4MB+P/4CLOilyhd9iiuTIZ7h4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3QkecgZNVby/YiacRBmT7MBH1Rrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AX9Akfg=</latexit><latexit sha1_base64="ED4MB+P/4CLOilyhd9iiuTIZ7h4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3QkecgZNVby/YiacRBmT7MBH1Rrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AX9Akfg=</latexit><latexit sha1_base64="ED4MB+P/4CLOilyhd9iiuTIZ7h4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3QkecgZNVby/YiacRBmT7MBH1Rrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AX9Akfg=</latexit>

yi
<latexit sha1_base64="K7f3NPLDFpDUx9M//5oKJO/3b+c=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDKp7MBH9QbbtOdg6wSryQNKNEe1L/8YcKyGKVhgmrd99zUBDlVhjOBs5qfaUwpm9AR9i2VNEYd5PPMM3JmlSGJEmWfNGSu/t7Iaaz1NA7tZJFRL3uF+J/Xz0x0HeRcpplByRaHokwQk5CiADLkCpkRU0soU9xmJWxMFWXG1lSzJXjLX14l3Yum5za9+8tG66asowoncArn4MEVtOAO2tABBik8wyu8OZnz4rw7H4vRilPuHMMfOJ8/gMeR+Q==</latexit><latexit sha1_base64="K7f3NPLDFpDUx9M//5oKJO/3b+c=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDKp7MBH9QbbtOdg6wSryQNKNEe1L/8YcKyGKVhgmrd99zUBDlVhjOBs5qfaUwpm9AR9i2VNEYd5PPMM3JmlSGJEmWfNGSu/t7Iaaz1NA7tZJFRL3uF+J/Xz0x0HeRcpplByRaHokwQk5CiADLkCpkRU0soU9xmJWxMFWXG1lSzJXjLX14l3Yum5za9+8tG66asowoncArn4MEVtOAO2tABBik8wyu8OZnz4rw7H4vRilPuHMMfOJ8/gMeR+Q==</latexit><latexit sha1_base64="K7f3NPLDFpDUx9M//5oKJO/3b+c=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDKp7MBH9QbbtOdg6wSryQNKNEe1L/8YcKyGKVhgmrd99zUBDlVhjOBs5qfaUwpm9AR9i2VNEYd5PPMM3JmlSGJEmWfNGSu/t7Iaaz1NA7tZJFRL3uF+J/Xz0x0HeRcpplByRaHokwQk5CiADLkCpkRU0soU9xmJWxMFWXG1lSzJXjLX14l3Yum5za9+8tG66asowoncArn4MEVtOAO2tABBik8wyu8OZnz4rw7H4vRilPuHMMfOJ8/gMeR+Q==</latexit><latexit sha1_base64="K7f3NPLDFpDUx9M//5oKJO/3b+c=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDKp7MBH9QbbtOdg6wSryQNKNEe1L/8YcKyGKVhgmrd99zUBDlVhjOBs5qfaUwpm9AR9i2VNEYd5PPMM3JmlSGJEmWfNGSu/t7Iaaz1NA7tZJFRL3uF+J/Xz0x0HeRcpplByRaHokwQk5CiADLkCpkRU0soU9xmJWxMFWXG1lSzJXjLX14l3Yum5za9+8tG66asowoncArn4MEVtOAO2tABBik8wyu8OZnz4rw7H4vRilPuHMMfOJ8/gMeR+Q==</latexit>

z1
<latexit sha1_base64="f6U6IoA1frszOw7vQfaNvW8RnLQ=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVBDf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfkRHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWRlwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQhLG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVBGOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sNW6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8gfP5Ay1ukcI=</latexit><latexit sha1_base64="f6U6IoA1frszOw7vQfaNvW8RnLQ=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVBDf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfkRHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWRlwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQhLG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVBGOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sNW6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8gfP5Ay1ukcI=</latexit><latexit sha1_base64="f6U6IoA1frszOw7vQfaNvW8RnLQ=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVBDf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfkRHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWRlwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQhLG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVBGOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sNW6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8gfP5Ay1ukcI=</latexit><latexit sha1_base64="f6U6IoA1frszOw7vQfaNvW8RnLQ=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVBDf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfkRHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWRlwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQhLG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVBGOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sNW6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8gfP5Ay1ukcI=</latexit>

z2
<latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ/OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit><latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ/OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit><latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ/OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit><latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ/OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit>

conditioning is power!

Sparse Gaussian Processes I



D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit> ⇥

<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

⇥
<latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit><latexit sha1_base64="EKJy6rjXhiAKrBUXGSg3J2VqHFQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uygSbnvlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qqhbEk7m107JmVP6JNbGlUIyV39PTGhi7TiJXGdCcWiXvZn4n9fJML4OJ0KlGXLFFoviTBLUZPY66QvDGcqxI5QZ4W4lbEgNZegCKrkQguWXV0nzohr41eD+slK7yeMowgmcwjkEcAU1uIM6NIDBIzzDK7x52nvx3r2PRWvBy2eO4Q+8zx+2K480</latexit>

xi
<latexit sha1_base64="ED4MB+P/4CLOilyhd9iiuTIZ7h4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3QkecgZNVby/YiacRBmT7MBH1Rrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AX9Akfg=</latexit><latexit sha1_base64="ED4MB+P/4CLOilyhd9iiuTIZ7h4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3QkecgZNVby/YiacRBmT7MBH1Rrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AX9Akfg=</latexit><latexit sha1_base64="ED4MB+P/4CLOilyhd9iiuTIZ7h4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3QkecgZNVby/YiacRBmT7MBH1Rrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AX9Akfg=</latexit><latexit sha1_base64="ED4MB+P/4CLOilyhd9iiuTIZ7h4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3QkecgZNVby/YiacRBmT7MBH1Rrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AX9Akfg=</latexit>

z1
<latexit sha1_base64="f6U6IoA1frszOw7vQfaNvW8RnLQ=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVBDf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfkRHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWRlwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQhLG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVBGOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sNW6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8gfP5Ay1ukcI=</latexit><latexit sha1_base64="f6U6IoA1frszOw7vQfaNvW8RnLQ=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVBDf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfkRHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWRlwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQhLG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVBGOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sNW6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8gfP5Ay1ukcI=</latexit><latexit sha1_base64="f6U6IoA1frszOw7vQfaNvW8RnLQ=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVBDf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfkRHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWRlwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQhLG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVBGOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sNW6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8gfP5Ay1ukcI=</latexit><latexit sha1_base64="f6U6IoA1frszOw7vQfaNvW8RnLQ=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVBDf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfkRHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWRlwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQhLG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVBGOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sNW6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8gfP5Ay1ukcI=</latexit>

z2
<latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ/OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit><latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ/OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit><latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ/OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit><latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ/OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit>

u = f(z)
<latexit sha1_base64="iqb67NuPIZojHzFIkMd3ZuzJM10=">AAACA3icbVDLSsNAFL3xWesr6k43g0Wom5KIoBuh6MZlBfuAtpTJdNIOnUzCzESoIeDGX3HjQhG3/oQ7/8ZJG0FbDwycOede7r3HizhT2nG+rIXFpeWV1cJacX1jc2vb3tltqDCWhNZJyEPZ8rCinAla10xz2ookxYHHadMbXWV+845KxUJxq8cR7QZ4IJjPCNZG6tn7nQDroecncYoukF/++d6nxz275FScCdA8cXNSghy1nv3Z6YckDqjQhGOl2q4T6W6CpWaE07TYiRWNMBnhAW0bKnBAVTeZ3JCiI6P0kR9K84RGE/V3R4IDpcaBZyqzFdWsl4n/ee1Y++fdhIko1lSQ6SA/5kiHKAsE9ZmkRPOxIZhIZnZFZIglJtrEVjQhuLMnz5PGScV1Ku7Naal6mcdRgAM4hDK4cAZVuIYa1IHAAzzBC7xaj9az9Wa9T0sXrLxnD/7A+vgGbgOXXg==</latexit><latexit sha1_base64="iqb67NuPIZojHzFIkMd3ZuzJM10=">AAACA3icbVDLSsNAFL3xWesr6k43g0Wom5KIoBuh6MZlBfuAtpTJdNIOnUzCzESoIeDGX3HjQhG3/oQ7/8ZJG0FbDwycOede7r3HizhT2nG+rIXFpeWV1cJacX1jc2vb3tltqDCWhNZJyEPZ8rCinAla10xz2ookxYHHadMbXWV+845KxUJxq8cR7QZ4IJjPCNZG6tn7nQDroecncYoukF/++d6nxz275FScCdA8cXNSghy1nv3Z6YckDqjQhGOl2q4T6W6CpWaE07TYiRWNMBnhAW0bKnBAVTeZ3JCiI6P0kR9K84RGE/V3R4IDpcaBZyqzFdWsl4n/ee1Y++fdhIko1lSQ6SA/5kiHKAsE9ZmkRPOxIZhIZnZFZIglJtrEVjQhuLMnz5PGScV1Ku7Naal6mcdRgAM4hDK4cAZVuIYa1IHAAzzBC7xaj9az9Wa9T0sXrLxnD/7A+vgGbgOXXg==</latexit><latexit sha1_base64="iqb67NuPIZojHzFIkMd3ZuzJM10=">AAACA3icbVDLSsNAFL3xWesr6k43g0Wom5KIoBuh6MZlBfuAtpTJdNIOnUzCzESoIeDGX3HjQhG3/oQ7/8ZJG0FbDwycOede7r3HizhT2nG+rIXFpeWV1cJacX1jc2vb3tltqDCWhNZJyEPZ8rCinAla10xz2ookxYHHadMbXWV+845KxUJxq8cR7QZ4IJjPCNZG6tn7nQDroecncYoukF/++d6nxz275FScCdA8cXNSghy1nv3Z6YckDqjQhGOl2q4T6W6CpWaE07TYiRWNMBnhAW0bKnBAVTeZ3JCiI6P0kR9K84RGE/V3R4IDpcaBZyqzFdWsl4n/ee1Y++fdhIko1lSQ6SA/5kiHKAsE9ZmkRPOxIZhIZnZFZIglJtrEVjQhuLMnz5PGScV1Ku7Naal6mcdRgAM4hDK4cAZVuIYa1IHAAzzBC7xaj9az9Wa9T0sXrLxnD/7A+vgGbgOXXg==</latexit><latexit sha1_base64="iqb67NuPIZojHzFIkMd3ZuzJM10=">AAACA3icbVDLSsNAFL3xWesr6k43g0Wom5KIoBuh6MZlBfuAtpTJdNIOnUzCzESoIeDGX3HjQhG3/oQ7/8ZJG0FbDwycOede7r3HizhT2nG+rIXFpeWV1cJacX1jc2vb3tltqDCWhNZJyEPZ8rCinAla10xz2ookxYHHadMbXWV+845KxUJxq8cR7QZ4IJjPCNZG6tn7nQDroecncYoukF/++d6nxz275FScCdA8cXNSghy1nv3Z6YckDqjQhGOl2q4T6W6CpWaE07TYiRWNMBnhAW0bKnBAVTeZ3JCiI6P0kR9K84RGE/V3R4IDpcaBZyqzFdWsl4n/ee1Y++fdhIko1lSQ6SA/5kiHKAsE9ZmkRPOxIZhIZnZFZIglJtrEVjQhuLMnz5PGScV1Ku7Naal6mcdRgAM4hDK4cAZVuIYa1IHAAzzBC7xaj9az9Wa9T0sXrLxnD/7A+vgGbgOXXg==</latexit>

f = f(x)
<latexit sha1_base64="ggJjGFVn21T2KDkezbtUI+TwImw=">AAACA3icbVDLSsNAFL3xWesr6k43g0Wom5KIoBuh6MZlBfuAtpTJdNIOnUzCzEQsIeDGX3HjQhG3/oQ7/8ZJG0FbDwycOede7r3HizhT2nG+rIXFpeWV1cJacX1jc2vb3tltqDCWhNZJyEPZ8rCinAla10xz2ookxYHHadMbXWV+845KxUJxq8cR7QZ4IJjPCNZG6tn7nQDroecnfooukF/++d6nxz275FScCdA8cXNSghy1nv3Z6YckDqjQhGOl2q4T6W6CpWaE07TYiRWNMBnhAW0bKnBAVTeZ3JCiI6P0kR9K84RGE/V3R4IDpcaBZyqzFdWsl4n/ee1Y++fdhIko1lSQ6SA/5kiHKAsE9ZmkRPOxIZhIZnZFZIglJtrEVjQhuLMnz5PGScV1Ku7Naal6mcdRgAM4hDK4cAZVuIYa1IHAAzzBC7xaj9az9Wa9T0sXrLxnD/7A+vgGUzyXTQ==</latexit><latexit sha1_base64="ggJjGFVn21T2KDkezbtUI+TwImw=">AAACA3icbVDLSsNAFL3xWesr6k43g0Wom5KIoBuh6MZlBfuAtpTJdNIOnUzCzEQsIeDGX3HjQhG3/oQ7/8ZJG0FbDwycOede7r3HizhT2nG+rIXFpeWV1cJacX1jc2vb3tltqDCWhNZJyEPZ8rCinAla10xz2ookxYHHadMbXWV+845KxUJxq8cR7QZ4IJjPCNZG6tn7nQDroecnfooukF/++d6nxz275FScCdA8cXNSghy1nv3Z6YckDqjQhGOl2q4T6W6CpWaE07TYiRWNMBnhAW0bKnBAVTeZ3JCiI6P0kR9K84RGE/V3R4IDpcaBZyqzFdWsl4n/ee1Y++fdhIko1lSQ6SA/5kiHKAsE9ZmkRPOxIZhIZnZFZIglJtrEVjQhuLMnz5PGScV1Ku7Naal6mcdRgAM4hDK4cAZVuIYa1IHAAzzBC7xaj9az9Wa9T0sXrLxnD/7A+vgGUzyXTQ==</latexit><latexit sha1_base64="ggJjGFVn21T2KDkezbtUI+TwImw=">AAACA3icbVDLSsNAFL3xWesr6k43g0Wom5KIoBuh6MZlBfuAtpTJdNIOnUzCzEQsIeDGX3HjQhG3/oQ7/8ZJG0FbDwycOede7r3HizhT2nG+rIXFpeWV1cJacX1jc2vb3tltqDCWhNZJyEPZ8rCinAla10xz2ookxYHHadMbXWV+845KxUJxq8cR7QZ4IJjPCNZG6tn7nQDroecnfooukF/++d6nxz275FScCdA8cXNSghy1nv3Z6YckDqjQhGOl2q4T6W6CpWaE07TYiRWNMBnhAW0bKnBAVTeZ3JCiI6P0kR9K84RGE/V3R4IDpcaBZyqzFdWsl4n/ee1Y++fdhIko1lSQ6SA/5kiHKAsE9ZmkRPOxIZhIZnZFZIglJtrEVjQhuLMnz5PGScV1Ku7Naal6mcdRgAM4hDK4cAZVuIYa1IHAAzzBC7xaj9az9Wa9T0sXrLxnD/7A+vgGUzyXTQ==</latexit><latexit sha1_base64="ggJjGFVn21T2KDkezbtUI+TwImw=">AAACA3icbVDLSsNAFL3xWesr6k43g0Wom5KIoBuh6MZlBfuAtpTJdNIOnUzCzEQsIeDGX3HjQhG3/oQ7/8ZJG0FbDwycOede7r3HizhT2nG+rIXFpeWV1cJacX1jc2vb3tltqDCWhNZJyEPZ8rCinAla10xz2ookxYHHadMbXWV+845KxUJxq8cR7QZ4IJjPCNZG6tn7nQDroecnfooukF/++d6nxz275FScCdA8cXNSghy1nv3Z6YckDqjQhGOl2q4T6W6CpWaE07TYiRWNMBnhAW0bKnBAVTeZ3JCiI6P0kR9K84RGE/V3R4IDpcaBZyqzFdWsl4n/ee1Y++fdhIko1lSQ6SA/5kiHKAsE9ZmkRPOxIZhIZnZFZIglJtrEVjQhuLMnz5PGScV1Ku7Naal6mcdRgAM4hDK4cAZVuIYa1IHAAzzBC7xaj9az9Wa9T0sXrLxnD/7A+vgGUzyXTQ==</latexit>

Notation

Sparse Gaussian Processes

yi
<latexit sha1_base64="K7f3NPLDFpDUx9M//5oKJO/3b+c=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDKp7MBH9QbbtOdg6wSryQNKNEe1L/8YcKyGKVhgmrd99zUBDlVhjOBs5qfaUwpm9AR9i2VNEYd5PPMM3JmlSGJEmWfNGSu/t7Iaaz1NA7tZJFRL3uF+J/Xz0x0HeRcpplByRaHokwQk5CiADLkCpkRU0soU9xmJWxMFWXG1lSzJXjLX14l3Yum5za9+8tG66asowoncArn4MEVtOAO2tABBik8wyu8OZnz4rw7H4vRilPuHMMfOJ8/gMeR+Q==</latexit><latexit sha1_base64="K7f3NPLDFpDUx9M//5oKJO/3b+c=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDKp7MBH9QbbtOdg6wSryQNKNEe1L/8YcKyGKVhgmrd99zUBDlVhjOBs5qfaUwpm9AR9i2VNEYd5PPMM3JmlSGJEmWfNGSu/t7Iaaz1NA7tZJFRL3uF+J/Xz0x0HeRcpplByRaHokwQk5CiADLkCpkRU0soU9xmJWxMFWXG1lSzJXjLX14l3Yum5za9+8tG66asowoncArn4MEVtOAO2tABBik8wyu8OZnz4rw7H4vRilPuHMMfOJ8/gMeR+Q==</latexit><latexit sha1_base64="K7f3NPLDFpDUx9M//5oKJO/3b+c=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDKp7MBH9QbbtOdg6wSryQNKNEe1L/8YcKyGKVhgmrd99zUBDlVhjOBs5qfaUwpm9AR9i2VNEYd5PPMM3JmlSGJEmWfNGSu/t7Iaaz1NA7tZJFRL3uF+J/Xz0x0HeRcpplByRaHokwQk5CiADLkCpkRU0soU9xmJWxMFWXG1lSzJXjLX14l3Yum5za9+8tG66asowoncArn4MEVtOAO2tABBik8wyu8OZnz4rw7H4vRilPuHMMfOJ8/gMeR+Q==</latexit><latexit sha1_base64="K7f3NPLDFpDUx9M//5oKJO/3b+c=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDKp7MBH9QbbtOdg6wSryQNKNEe1L/8YcKyGKVhgmrd99zUBDlVhjOBs5qfaUwpm9AR9i2VNEYd5PPMM3JmlSGJEmWfNGSu/t7Iaaz1NA7tZJFRL3uF+J/Xz0x0HeRcpplByRaHokwQk5CiADLkCpkRU0soU9xmJWxMFWXG1lSzJXjLX14l3Yum5za9+8tG66asowoncArn4MEVtOAO2tABBik8wyu8OZnz4rw7H4vRilPuHMMfOJ8/gMeR+Q==</latexit>

I



Z
p(y|f)p(f)df

<latexit sha1_base64="04EQQDME2yX6MsVrr+JV0kovbpM=">AAACHnicbZBNS8NAEIY39avWr6hHL4tFqJeSiKLHohePFewHNKVsNpt26WYTdjdCiPklXvwrXjwoInjSf+OmjVRbBxaefWeGmXndiFGpLOvLKC0tr6yuldcrG5tb2zvm7l5bhrHApIVDFoquiyRhlJOWooqRbiQIClxGOu74Ks937oiQNOS3KolIP0BDTn2KkdLSwDxzKFcwqjkBUiPXT5Ps/gf97Him648344FZterWJOAi2AVUQRHNgfnheCGOA8IVZkjKnm1Fqp8ioShmJKs4sSQRwmM0JD2NHAVE9tPJeRk80ooH/VDop5edqL87UhRImQSursw3lPO5XPwv14uVf9FPKY9iRTieDvJjBlUIc6+gRwXBiiUaEBZU7wrxCAmElXa0ok2w509ehPZJ3bbq9s1ptXFZ2FEGB+AQ1IANzkEDXIMmaAEMHsATeAGvxqPxbLwZ79PSklH07IM/YXx+AwZLo6k=</latexit><latexit sha1_base64="04EQQDME2yX6MsVrr+JV0kovbpM=">AAACHnicbZBNS8NAEIY39avWr6hHL4tFqJeSiKLHohePFewHNKVsNpt26WYTdjdCiPklXvwrXjwoInjSf+OmjVRbBxaefWeGmXndiFGpLOvLKC0tr6yuldcrG5tb2zvm7l5bhrHApIVDFoquiyRhlJOWooqRbiQIClxGOu74Ks937oiQNOS3KolIP0BDTn2KkdLSwDxzKFcwqjkBUiPXT5Ps/gf97Him648344FZterWJOAi2AVUQRHNgfnheCGOA8IVZkjKnm1Fqp8ioShmJKs4sSQRwmM0JD2NHAVE9tPJeRk80ooH/VDop5edqL87UhRImQSursw3lPO5XPwv14uVf9FPKY9iRTieDvJjBlUIc6+gRwXBiiUaEBZU7wrxCAmElXa0ok2w509ehPZJ3bbq9s1ptXFZ2FEGB+AQ1IANzkEDXIMmaAEMHsATeAGvxqPxbLwZ79PSklH07IM/YXx+AwZLo6k=</latexit><latexit sha1_base64="04EQQDME2yX6MsVrr+JV0kovbpM=">AAACHnicbZBNS8NAEIY39avWr6hHL4tFqJeSiKLHohePFewHNKVsNpt26WYTdjdCiPklXvwrXjwoInjSf+OmjVRbBxaefWeGmXndiFGpLOvLKC0tr6yuldcrG5tb2zvm7l5bhrHApIVDFoquiyRhlJOWooqRbiQIClxGOu74Ks937oiQNOS3KolIP0BDTn2KkdLSwDxzKFcwqjkBUiPXT5Ps/gf97Him648344FZterWJOAi2AVUQRHNgfnheCGOA8IVZkjKnm1Fqp8ioShmJKs4sSQRwmM0JD2NHAVE9tPJeRk80ooH/VDop5edqL87UhRImQSursw3lPO5XPwv14uVf9FPKY9iRTieDvJjBlUIc6+gRwXBiiUaEBZU7wrxCAmElXa0ok2w509ehPZJ3bbq9s1ptXFZ2FEGB+AQ1IANzkEDXIMmaAEMHsATeAGvxqPxbLwZ79PSklH07IM/YXx+AwZLo6k=</latexit><latexit sha1_base64="04EQQDME2yX6MsVrr+JV0kovbpM=">AAACHnicbZBNS8NAEIY39avWr6hHL4tFqJeSiKLHohePFewHNKVsNpt26WYTdjdCiPklXvwrXjwoInjSf+OmjVRbBxaefWeGmXndiFGpLOvLKC0tr6yuldcrG5tb2zvm7l5bhrHApIVDFoquiyRhlJOWooqRbiQIClxGOu74Ks937oiQNOS3KolIP0BDTn2KkdLSwDxzKFcwqjkBUiPXT5Ps/gf97Him648344FZterWJOAi2AVUQRHNgfnheCGOA8IVZkjKnm1Fqp8ioShmJKs4sSQRwmM0JD2NHAVE9tPJeRk80ooH/VDop5edqL87UhRImQSursw3lPO5XPwv14uVf9FPKY9iRTieDvJjBlUIc6+gRwXBiiUaEBZU7wrxCAmElXa0ok2w509ehPZJ3bbq9s1ptXFZ2FEGB+AQ1IANzkEDXIMmaAEMHsATeAGvxqPxbLwZ79PSklH07IM/YXx+AwZLo6k=</latexit>
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Sparse Gaussian Processes

marginal likelihood integral
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Z
p(y|f)p(f |u)p(u)dfdu

<latexit sha1_base64="tNRK06qG2fwb/d8z62b8WGCEmjQ=">AAACQXicbZBNS8NAEIY39avWr6hHL8Ei1EtJRNBj0YvHCvYDmlA2m027dLMJuxshxPw1L/4Db969eFDEqxc3bSS1dWDh3WdmmJnXjSgR0jRftMrK6tr6RnWztrW9s7un7x90RRhzhDsopCHvu1BgShjuSCIp7kccw8CluOdOrvN87x5zQUJ2J5MIOwEcMeITBKVCQ71vEyaNqGEHUI5dP02yh1/pZ6cl90sez3P18coar8RDvW42zWkYy8IqRB0U0R7qz7YXojjATCIKhRhYZiSdFHJJEMVZzY4FjiCawBEeKMlggIWTTh3IjBNFPMMPuXrqnimd70hhIEQSuKoy31As5nL4X24QS//SSQmLYokZmg3yY2rI0MjtNDzCMZI0UQIiTtSuBhpDDpFUpteUCdbiycuie9a0zKZ1e15vXRV2VMEROAYNYIEL0AI3oA06AIFH8ArewYf2pL1pn9rXrLSiFT2H4E9o3z+thLNZ</latexit><latexit sha1_base64="tNRK06qG2fwb/d8z62b8WGCEmjQ=">AAACQXicbZBNS8NAEIY39avWr6hHL8Ei1EtJRNBj0YvHCvYDmlA2m027dLMJuxshxPw1L/4Db969eFDEqxc3bSS1dWDh3WdmmJnXjSgR0jRftMrK6tr6RnWztrW9s7un7x90RRhzhDsopCHvu1BgShjuSCIp7kccw8CluOdOrvN87x5zQUJ2J5MIOwEcMeITBKVCQ71vEyaNqGEHUI5dP02yh1/pZ6cl90sez3P18coar8RDvW42zWkYy8IqRB0U0R7qz7YXojjATCIKhRhYZiSdFHJJEMVZzY4FjiCawBEeKMlggIWTTh3IjBNFPMMPuXrqnimd70hhIEQSuKoy31As5nL4X24QS//SSQmLYokZmg3yY2rI0MjtNDzCMZI0UQIiTtSuBhpDDpFUpteUCdbiycuie9a0zKZ1e15vXRV2VMEROAYNYIEL0AI3oA06AIFH8ArewYf2pL1pn9rXrLSiFT2H4E9o3z+thLNZ</latexit><latexit sha1_base64="tNRK06qG2fwb/d8z62b8WGCEmjQ=">AAACQXicbZBNS8NAEIY39avWr6hHL8Ei1EtJRNBj0YvHCvYDmlA2m027dLMJuxshxPw1L/4Db969eFDEqxc3bSS1dWDh3WdmmJnXjSgR0jRftMrK6tr6RnWztrW9s7un7x90RRhzhDsopCHvu1BgShjuSCIp7kccw8CluOdOrvN87x5zQUJ2J5MIOwEcMeITBKVCQ71vEyaNqGEHUI5dP02yh1/pZ6cl90sez3P18coar8RDvW42zWkYy8IqRB0U0R7qz7YXojjATCIKhRhYZiSdFHJJEMVZzY4FjiCawBEeKMlggIWTTh3IjBNFPMMPuXrqnimd70hhIEQSuKoy31As5nL4X24QS//SSQmLYokZmg3yY2rI0MjtNDzCMZI0UQIiTtSuBhpDDpFUpteUCdbiycuie9a0zKZ1e15vXRV2VMEROAYNYIEL0AI3oA06AIFH8ArewYf2pL1pn9rXrLSiFT2H4E9o3z+thLNZ</latexit><latexit sha1_base64="tNRK06qG2fwb/d8z62b8WGCEmjQ=">AAACQXicbZBNS8NAEIY39avWr6hHL8Ei1EtJRNBj0YvHCvYDmlA2m027dLMJuxshxPw1L/4Db969eFDEqxc3bSS1dWDh3WdmmJnXjSgR0jRftMrK6tr6RnWztrW9s7un7x90RRhzhDsopCHvu1BgShjuSCIp7kccw8CluOdOrvN87x5zQUJ2J5MIOwEcMeITBKVCQ71vEyaNqGEHUI5dP02yh1/pZ6cl90sez3P18coar8RDvW42zWkYy8IqRB0U0R7qz7YXojjATCIKhRhYZiSdFHJJEMVZzY4FjiCawBEeKMlggIWTTh3IjBNFPMMPuXrqnimd70hhIEQSuKoy31As5nL4X24QS//SSQmLYokZmg3yY2rI0MjtNDzCMZI0UQIiTtSuBhpDDpFUpteUCdbiycuie9a0zKZ1e15vXRV2VMEROAYNYIEL0AI3oA06AIFH8ArewYf2pL1pn9rXrLSiFT2H4E9o3z+thLNZ</latexit>
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p(f |u) = N (f |KfuK
�1
uuu,K↵ �KfuK
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uuK

>
uf )

<latexit sha1_base64="5nPXpWU8otx/ilGFNlXDQ8ZRyFU="></latexit><latexit sha1_base64="5nPXpWU8otx/ilGFNlXDQ8ZRyFU="></latexit><latexit sha1_base64="5nPXpWU8otx/ilGFNlXDQ8ZRyFU="></latexit><latexit sha1_base64="5nPXpWU8otx/ilGFNlXDQ8ZRyFU="></latexit>

O(NM2)M << N
<latexit sha1_base64="UTXnXPhytIDh22T85iW56GKhk6s=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2ITdIGiRImhjkxjBPCBZw+xkkgyZfTAzK4Q1hb9iY6GIrb9h5984m2yhiQcGDufcyz1z3JAzqSzr21haXlldW89sZDe3tnd2zb39hgwiQWidBDwQLRdLyplP64opTluhoNhzOW26o6vEbz5QIVng36lxSB0PD3zWZwQrLXXNw46H1ZBgHt9M8tXKffEUVUqlatfMWQVrCrRI7JTkIEWta351egGJPOorwrGUbdsKlRNjoRjhdJLtRJKGmIzwgLY19bFHpRNP80/QiVZ6qB8I/XyFpurvjRh7Uo49V08maeW8l4j/ee1I9S+cmPlhpKhPZof6EUcqQEkZqMcEJYqPNcFEMJ0VkSEWmChdWVaXYM9/eZE0igXbKti3Z7nyZVpHBo7gGPJgwzmU4RpqUAcCj/AMr/BmPBkvxrvxMRtdMtKdA/gD4/MH5YmUsw==</latexit><latexit sha1_base64="UTXnXPhytIDh22T85iW56GKhk6s=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2ITdIGiRImhjkxjBPCBZw+xkkgyZfTAzK4Q1hb9iY6GIrb9h5984m2yhiQcGDufcyz1z3JAzqSzr21haXlldW89sZDe3tnd2zb39hgwiQWidBDwQLRdLyplP64opTluhoNhzOW26o6vEbz5QIVng36lxSB0PD3zWZwQrLXXNw46H1ZBgHt9M8tXKffEUVUqlatfMWQVrCrRI7JTkIEWta351egGJPOorwrGUbdsKlRNjoRjhdJLtRJKGmIzwgLY19bFHpRNP80/QiVZ6qB8I/XyFpurvjRh7Uo49V08maeW8l4j/ee1I9S+cmPlhpKhPZof6EUcqQEkZqMcEJYqPNcFEMJ0VkSEWmChdWVaXYM9/eZE0igXbKti3Z7nyZVpHBo7gGPJgwzmU4RpqUAcCj/AMr/BmPBkvxrvxMRtdMtKdA/gD4/MH5YmUsw==</latexit><latexit sha1_base64="UTXnXPhytIDh22T85iW56GKhk6s=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2ITdIGiRImhjkxjBPCBZw+xkkgyZfTAzK4Q1hb9iY6GIrb9h5984m2yhiQcGDufcyz1z3JAzqSzr21haXlldW89sZDe3tnd2zb39hgwiQWidBDwQLRdLyplP64opTluhoNhzOW26o6vEbz5QIVng36lxSB0PD3zWZwQrLXXNw46H1ZBgHt9M8tXKffEUVUqlatfMWQVrCrRI7JTkIEWta351egGJPOorwrGUbdsKlRNjoRjhdJLtRJKGmIzwgLY19bFHpRNP80/QiVZ6qB8I/XyFpurvjRh7Uo49V08maeW8l4j/ee1I9S+cmPlhpKhPZof6EUcqQEkZqMcEJYqPNcFEMJ0VkSEWmChdWVaXYM9/eZE0igXbKti3Z7nyZVpHBo7gGPJgwzmU4RpqUAcCj/AMr/BmPBkvxrvxMRtdMtKdA/gD4/MH5YmUsw==</latexit><latexit sha1_base64="UTXnXPhytIDh22T85iW56GKhk6s=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2ITdIGiRImhjkxjBPCBZw+xkkgyZfTAzK4Q1hb9iY6GIrb9h5984m2yhiQcGDufcyz1z3JAzqSzr21haXlldW89sZDe3tnd2zb39hgwiQWidBDwQLRdLyplP64opTluhoNhzOW26o6vEbz5QIVng36lxSB0PD3zWZwQrLXXNw46H1ZBgHt9M8tXKffEUVUqlatfMWQVrCrRI7JTkIEWta351egGJPOorwrGUbdsKlRNjoRjhdJLtRJKGmIzwgLY19bFHpRNP80/QiVZ6qB8I/XyFpurvjRh7Uo49V08maeW8l4j/ee1I9S+cmPlhpKhPZof6EUcqQEkZqMcEJYqPNcFEMJ0VkSEWmChdWVaXYM9/eZE0igXbKti3Z7nyZVpHBo7gGPJgwzmU4RpqUAcCj/AMr/BmPBkvxrvxMRtdMtKdA/gD4/MH5YmUsw==</latexit>

M ⌧ N
<latexit sha1_base64="mvOY0MJ8pipdN9tWCDbtrLqTBKg=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhRIpgHJEPo6VSSNj0PumuEMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdTf3mI2oj4+iexgn6IR9Esi8FJztq3HSUYrfdUtmtuDOxRfByKEOuWrf02enFIg0xIqG4MW3PTcjPuCYpFE6KndRgwsWID7BtMeIhGj+bbTthx/1YMxoim71/ZzMeGjMOA5sJOQ3NvDcd/ue1U+pf+JmMkpQwEjZivX6qGMVsWpr1pEZBamyBCy3tlkwMueaC7GmKtr43X3YRGqcVz614d2fl6mV+iAIcwhGcgAfnUIVrqEEdBDzAM7zBuyOdJ+fFef2JLjn5nwP4I+fjG8iPjDo=</latexit><latexit sha1_base64="mvOY0MJ8pipdN9tWCDbtrLqTBKg=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhRIpgHJEPo6VSSNj0PumuEMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdTf3mI2oj4+iexgn6IR9Esi8FJztq3HSUYrfdUtmtuDOxRfByKEOuWrf02enFIg0xIqG4MW3PTcjPuCYpFE6KndRgwsWID7BtMeIhGj+bbTthx/1YMxoim71/ZzMeGjMOA5sJOQ3NvDcd/ue1U+pf+JmMkpQwEjZivX6qGMVsWpr1pEZBamyBCy3tlkwMueaC7GmKtr43X3YRGqcVz614d2fl6mV+iAIcwhGcgAfnUIVrqEEdBDzAM7zBuyOdJ+fFef2JLjn5nwP4I+fjG8iPjDo=</latexit><latexit sha1_base64="mvOY0MJ8pipdN9tWCDbtrLqTBKg=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhRIpgHJEPo6VSSNj0PumuEMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdTf3mI2oj4+iexgn6IR9Esi8FJztq3HSUYrfdUtmtuDOxRfByKEOuWrf02enFIg0xIqG4MW3PTcjPuCYpFE6KndRgwsWID7BtMeIhGj+bbTthx/1YMxoim71/ZzMeGjMOA5sJOQ3NvDcd/ue1U+pf+JmMkpQwEjZivX6qGMVsWpr1pEZBamyBCy3tlkwMueaC7GmKtr43X3YRGqcVz614d2fl6mV+iAIcwhGcgAfnUIVrqEEdBDzAM7zBuyOdJ+fFef2JLjn5nwP4I+fjG8iPjDo=</latexit><latexit sha1_base64="mvOY0MJ8pipdN9tWCDbtrLqTBKg=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhRIpgHJEPo6VSSNj0PumuEMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdTf3mI2oj4+iexgn6IR9Esi8FJztq3HSUYrfdUtmtuDOxRfByKEOuWrf02enFIg0xIqG4MW3PTcjPuCYpFE6KndRgwsWID7BtMeIhGj+bbTthx/1YMxoim71/ZzMeGjMOA5sJOQ3NvDcd/ue1U+pf+JmMkpQwEjZivX6qGMVsWpr1pEZBamyBCy3tlkwMueaC7GmKtr43X3YRGqcVz614d2fl6mV+iAIcwhGcgAfnUIVrqEEdBDzAM7zBuyOdJ+fFef2JLjn5nwP4I+fjG8iPjDo=</latexit>

Sparse Gaussian Processes

marginal likelihood integral

Gaussian conditional
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p(y|f)p(f |u)p(u)dfdu

<latexit sha1_base64="tNRK06qG2fwb/d8z62b8WGCEmjQ=">AAACQXicbZBNS8NAEIY39avWr6hHL8Ei1EtJRNBj0YvHCvYDmlA2m027dLMJuxshxPw1L/4Db969eFDEqxc3bSS1dWDh3WdmmJnXjSgR0jRftMrK6tr6RnWztrW9s7un7x90RRhzhDsopCHvu1BgShjuSCIp7kccw8CluOdOrvN87x5zQUJ2J5MIOwEcMeITBKVCQ71vEyaNqGEHUI5dP02yh1/pZ6cl90sez3P18coar8RDvW42zWkYy8IqRB0U0R7qz7YXojjATCIKhRhYZiSdFHJJEMVZzY4FjiCawBEeKMlggIWTTh3IjBNFPMMPuXrqnimd70hhIEQSuKoy31As5nL4X24QS//SSQmLYokZmg3yY2rI0MjtNDzCMZI0UQIiTtSuBhpDDpFUpteUCdbiycuie9a0zKZ1e15vXRV2VMEROAYNYIEL0AI3oA06AIFH8ArewYf2pL1pn9rXrLSiFT2H4E9o3z+thLNZ</latexit><latexit sha1_base64="tNRK06qG2fwb/d8z62b8WGCEmjQ=">AAACQXicbZBNS8NAEIY39avWr6hHL8Ei1EtJRNBj0YvHCvYDmlA2m027dLMJuxshxPw1L/4Db969eFDEqxc3bSS1dWDh3WdmmJnXjSgR0jRftMrK6tr6RnWztrW9s7un7x90RRhzhDsopCHvu1BgShjuSCIp7kccw8CluOdOrvN87x5zQUJ2J5MIOwEcMeITBKVCQ71vEyaNqGEHUI5dP02yh1/pZ6cl90sez3P18coar8RDvW42zWkYy8IqRB0U0R7qz7YXojjATCIKhRhYZiSdFHJJEMVZzY4FjiCawBEeKMlggIWTTh3IjBNFPMMPuXrqnimd70hhIEQSuKoy31As5nL4X24QS//SSQmLYokZmg3yY2rI0MjtNDzCMZI0UQIiTtSuBhpDDpFUpteUCdbiycuie9a0zKZ1e15vXRV2VMEROAYNYIEL0AI3oA06AIFH8ArewYf2pL1pn9rXrLSiFT2H4E9o3z+thLNZ</latexit><latexit sha1_base64="tNRK06qG2fwb/d8z62b8WGCEmjQ=">AAACQXicbZBNS8NAEIY39avWr6hHL8Ei1EtJRNBj0YvHCvYDmlA2m027dLMJuxshxPw1L/4Db969eFDEqxc3bSS1dWDh3WdmmJnXjSgR0jRftMrK6tr6RnWztrW9s7un7x90RRhzhDsopCHvu1BgShjuSCIp7kccw8CluOdOrvN87x5zQUJ2J5MIOwEcMeITBKVCQ71vEyaNqGEHUI5dP02yh1/pZ6cl90sez3P18coar8RDvW42zWkYy8IqRB0U0R7qz7YXojjATCIKhRhYZiSdFHJJEMVZzY4FjiCawBEeKMlggIWTTh3IjBNFPMMPuXrqnimd70hhIEQSuKoy31As5nL4X24QS//SSQmLYokZmg3yY2rI0MjtNDzCMZI0UQIiTtSuBhpDDpFUpteUCdbiycuie9a0zKZ1e15vXRV2VMEROAYNYIEL0AI3oA06AIFH8ArewYf2pL1pn9rXrLSiFT2H4E9o3z+thLNZ</latexit><latexit sha1_base64="tNRK06qG2fwb/d8z62b8WGCEmjQ=">AAACQXicbZBNS8NAEIY39avWr6hHL8Ei1EtJRNBj0YvHCvYDmlA2m027dLMJuxshxPw1L/4Db969eFDEqxc3bSS1dWDh3WdmmJnXjSgR0jRftMrK6tr6RnWztrW9s7un7x90RRhzhDsopCHvu1BgShjuSCIp7kccw8CluOdOrvN87x5zQUJ2J5MIOwEcMeITBKVCQ71vEyaNqGEHUI5dP02yh1/pZ6cl90sez3P18coar8RDvW42zWkYy8IqRB0U0R7qz7YXojjATCIKhRhYZiSdFHJJEMVZzY4FjiCawBEeKMlggIWTTh3IjBNFPMMPuXrqnimd70hhIEQSuKoy31As5nL4X24QS//SSQmLYokZmg3yY2rI0MjtNDzCMZI0UQIiTtSuBhpDDpFUpteUCdbiycuie9a0zKZ1e15vXRV2VMEROAYNYIEL0AI3oA06AIFH8ArewYf2pL1pn9rXrLSiFT2H4E9o3z+thLNZ</latexit>

Now

p(f |u) = N (f |KfuK
�1
uuu,K↵ �KfuK
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uf )

<latexit sha1_base64="5nPXpWU8otx/ilGFNlXDQ8ZRyFU="></latexit><latexit sha1_base64="5nPXpWU8otx/ilGFNlXDQ8ZRyFU="></latexit><latexit sha1_base64="5nPXpWU8otx/ilGFNlXDQ8ZRyFU="></latexit><latexit sha1_base64="5nPXpWU8otx/ilGFNlXDQ8ZRyFU="></latexit>

O(NM2)M << N
<latexit sha1_base64="UTXnXPhytIDh22T85iW56GKhk6s=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2ITdIGiRImhjkxjBPCBZw+xkkgyZfTAzK4Q1hb9iY6GIrb9h5984m2yhiQcGDufcyz1z3JAzqSzr21haXlldW89sZDe3tnd2zb39hgwiQWidBDwQLRdLyplP64opTluhoNhzOW26o6vEbz5QIVng36lxSB0PD3zWZwQrLXXNw46H1ZBgHt9M8tXKffEUVUqlatfMWQVrCrRI7JTkIEWta351egGJPOorwrGUbdsKlRNjoRjhdJLtRJKGmIzwgLY19bFHpRNP80/QiVZ6qB8I/XyFpurvjRh7Uo49V08maeW8l4j/ee1I9S+cmPlhpKhPZof6EUcqQEkZqMcEJYqPNcFEMJ0VkSEWmChdWVaXYM9/eZE0igXbKti3Z7nyZVpHBo7gGPJgwzmU4RpqUAcCj/AMr/BmPBkvxrvxMRtdMtKdA/gD4/MH5YmUsw==</latexit><latexit sha1_base64="UTXnXPhytIDh22T85iW56GKhk6s=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2ITdIGiRImhjkxjBPCBZw+xkkgyZfTAzK4Q1hb9iY6GIrb9h5984m2yhiQcGDufcyz1z3JAzqSzr21haXlldW89sZDe3tnd2zb39hgwiQWidBDwQLRdLyplP64opTluhoNhzOW26o6vEbz5QIVng36lxSB0PD3zWZwQrLXXNw46H1ZBgHt9M8tXKffEUVUqlatfMWQVrCrRI7JTkIEWta351egGJPOorwrGUbdsKlRNjoRjhdJLtRJKGmIzwgLY19bFHpRNP80/QiVZ6qB8I/XyFpurvjRh7Uo49V08maeW8l4j/ee1I9S+cmPlhpKhPZof6EUcqQEkZqMcEJYqPNcFEMJ0VkSEWmChdWVaXYM9/eZE0igXbKti3Z7nyZVpHBo7gGPJgwzmU4RpqUAcCj/AMr/BmPBkvxrvxMRtdMtKdA/gD4/MH5YmUsw==</latexit><latexit sha1_base64="UTXnXPhytIDh22T85iW56GKhk6s=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2ITdIGiRImhjkxjBPCBZw+xkkgyZfTAzK4Q1hb9iY6GIrb9h5984m2yhiQcGDufcyz1z3JAzqSzr21haXlldW89sZDe3tnd2zb39hgwiQWidBDwQLRdLyplP64opTluhoNhzOW26o6vEbz5QIVng36lxSB0PD3zWZwQrLXXNw46H1ZBgHt9M8tXKffEUVUqlatfMWQVrCrRI7JTkIEWta351egGJPOorwrGUbdsKlRNjoRjhdJLtRJKGmIzwgLY19bFHpRNP80/QiVZ6qB8I/XyFpurvjRh7Uo49V08maeW8l4j/ee1I9S+cmPlhpKhPZof6EUcqQEkZqMcEJYqPNcFEMJ0VkSEWmChdWVaXYM9/eZE0igXbKti3Z7nyZVpHBo7gGPJgwzmU4RpqUAcCj/AMr/BmPBkvxrvxMRtdMtKdA/gD4/MH5YmUsw==</latexit><latexit sha1_base64="UTXnXPhytIDh22T85iW56GKhk6s=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2ITdIGiRImhjkxjBPCBZw+xkkgyZfTAzK4Q1hb9iY6GIrb9h5984m2yhiQcGDufcyz1z3JAzqSzr21haXlldW89sZDe3tnd2zb39hgwiQWidBDwQLRdLyplP64opTluhoNhzOW26o6vEbz5QIVng36lxSB0PD3zWZwQrLXXNw46H1ZBgHt9M8tXKffEUVUqlatfMWQVrCrRI7JTkIEWta351egGJPOorwrGUbdsKlRNjoRjhdJLtRJKGmIzwgLY19bFHpRNP80/QiVZ6qB8I/XyFpurvjRh7Uo49V08maeW8l4j/ee1I9S+cmPlhpKhPZof6EUcqQEkZqMcEJYqPNcFEMJ0VkSEWmChdWVaXYM9/eZE0igXbKti3Z7nyZVpHBo7gGPJgwzmU4RpqUAcCj/AMr/BmPBkvxrvxMRtdMtKdA/gD4/MH5YmUsw==</latexit>

M ⌧ N
<latexit sha1_base64="mvOY0MJ8pipdN9tWCDbtrLqTBKg=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhRIpgHJEPo6VSSNj0PumuEMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdTf3mI2oj4+iexgn6IR9Esi8FJztq3HSUYrfdUtmtuDOxRfByKEOuWrf02enFIg0xIqG4MW3PTcjPuCYpFE6KndRgwsWID7BtMeIhGj+bbTthx/1YMxoim71/ZzMeGjMOA5sJOQ3NvDcd/ue1U+pf+JmMkpQwEjZivX6qGMVsWpr1pEZBamyBCy3tlkwMueaC7GmKtr43X3YRGqcVz614d2fl6mV+iAIcwhGcgAfnUIVrqEEdBDzAM7zBuyOdJ+fFef2JLjn5nwP4I+fjG8iPjDo=</latexit><latexit sha1_base64="mvOY0MJ8pipdN9tWCDbtrLqTBKg=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhRIpgHJEPo6VSSNj0PumuEMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdTf3mI2oj4+iexgn6IR9Esi8FJztq3HSUYrfdUtmtuDOxRfByKEOuWrf02enFIg0xIqG4MW3PTcjPuCYpFE6KndRgwsWID7BtMeIhGj+bbTthx/1YMxoim71/ZzMeGjMOA5sJOQ3NvDcd/ue1U+pf+JmMkpQwEjZivX6qGMVsWpr1pEZBamyBCy3tlkwMueaC7GmKtr43X3YRGqcVz614d2fl6mV+iAIcwhGcgAfnUIVrqEEdBDzAM7zBuyOdJ+fFef2JLjn5nwP4I+fjG8iPjDo=</latexit><latexit sha1_base64="mvOY0MJ8pipdN9tWCDbtrLqTBKg=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhRIpgHJEPo6VSSNj0PumuEMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdTf3mI2oj4+iexgn6IR9Esi8FJztq3HSUYrfdUtmtuDOxRfByKEOuWrf02enFIg0xIqG4MW3PTcjPuCYpFE6KndRgwsWID7BtMeIhGj+bbTthx/1YMxoim71/ZzMeGjMOA5sJOQ3NvDcd/ue1U+pf+JmMkpQwEjZivX6qGMVsWpr1pEZBamyBCy3tlkwMueaC7GmKtr43X3YRGqcVz614d2fl6mV+iAIcwhGcgAfnUIVrqEEdBDzAM7zBuyOdJ+fFef2JLjn5nwP4I+fjG8iPjDo=</latexit><latexit sha1_base64="mvOY0MJ8pipdN9tWCDbtrLqTBKg=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBF0G3bhRIpgHJEPo6VSSNj0PumuEMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdTf3mI2oj4+iexgn6IR9Esi8FJztq3HSUYrfdUtmtuDOxRfByKEOuWrf02enFIg0xIqG4MW3PTcjPuCYpFE6KndRgwsWID7BtMeIhGj+bbTthx/1YMxoim71/ZzMeGjMOA5sJOQ3NvDcd/ue1U+pf+JmMkpQwEjZivX6qGMVsWpr1pEZBamyBCy3tlkwMueaC7GmKtr43X3YRGqcVz614d2fl6mV+iAIcwhGcgAfnUIVrqEEdBDzAM7zBuyOdJ+fFef2JLjn5nwP4I+fjG8iPjDo=</latexit>

Sparse Gaussian Processes

Gaussian conditional

Our (new) goal

p(f, u|D)
<latexit sha1_base64="vWzRrwu7Yy3sI5QyANs6o6wcoo0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahgpREBF0WdeGygn1AW8pkOmmHTiZhZiKWmF9x40IRt/6IO//GSZuFth4YOJxzL/fM8SLOlHacb6uwsrq2vlHcLG1t7+zu2fvllgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa9yXXmtx+oVCwU93oa0X6AR4L5jGBtpIFdjqr+afzUC7AeE8yTm/RkYFecmjMDWiZuTiqQozGwv3rDkMQBFZpwrFTXdSLdT7DUjHCalnqxohEmEzyiXUMFDqjqJ7PsKTo2yhD5oTRPaDRTf28kOFBqGnhmMsuoFr1M/M/rxtq/7CdMRLGmgswP+TFHOkRZEWjIJCWaTw3BRDKTFZExlphoU1fJlOAufnmZtM5qrlNz784r9au8jiIcwhFUwYULqMMtNKAJBB7hGV7hzUqtF+vd+piPFqx85wD+wPr8AYHBlBU=</latexit><latexit sha1_base64="vWzRrwu7Yy3sI5QyANs6o6wcoo0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahgpREBF0WdeGygn1AW8pkOmmHTiZhZiKWmF9x40IRt/6IO//GSZuFth4YOJxzL/fM8SLOlHacb6uwsrq2vlHcLG1t7+zu2fvllgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa9yXXmtx+oVCwU93oa0X6AR4L5jGBtpIFdjqr+afzUC7AeE8yTm/RkYFecmjMDWiZuTiqQozGwv3rDkMQBFZpwrFTXdSLdT7DUjHCalnqxohEmEzyiXUMFDqjqJ7PsKTo2yhD5oTRPaDRTf28kOFBqGnhmMsuoFr1M/M/rxtq/7CdMRLGmgswP+TFHOkRZEWjIJCWaTw3BRDKTFZExlphoU1fJlOAufnmZtM5qrlNz784r9au8jiIcwhFUwYULqMMtNKAJBB7hGV7hzUqtF+vd+piPFqx85wD+wPr8AYHBlBU=</latexit><latexit sha1_base64="vWzRrwu7Yy3sI5QyANs6o6wcoo0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahgpREBF0WdeGygn1AW8pkOmmHTiZhZiKWmF9x40IRt/6IO//GSZuFth4YOJxzL/fM8SLOlHacb6uwsrq2vlHcLG1t7+zu2fvllgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa9yXXmtx+oVCwU93oa0X6AR4L5jGBtpIFdjqr+afzUC7AeE8yTm/RkYFecmjMDWiZuTiqQozGwv3rDkMQBFZpwrFTXdSLdT7DUjHCalnqxohEmEzyiXUMFDqjqJ7PsKTo2yhD5oTRPaDRTf28kOFBqGnhmMsuoFr1M/M/rxtq/7CdMRLGmgswP+TFHOkRZEWjIJCWaTw3BRDKTFZExlphoU1fJlOAufnmZtM5qrlNz784r9au8jiIcwhFUwYULqMMtNKAJBB7hGV7hzUqtF+vd+piPFqx85wD+wPr8AYHBlBU=</latexit><latexit sha1_base64="vWzRrwu7Yy3sI5QyANs6o6wcoo0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahgpREBF0WdeGygn1AW8pkOmmHTiZhZiKWmF9x40IRt/6IO//GSZuFth4YOJxzL/fM8SLOlHacb6uwsrq2vlHcLG1t7+zu2fvllgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa9yXXmtx+oVCwU93oa0X6AR4L5jGBtpIFdjqr+afzUC7AeE8yTm/RkYFecmjMDWiZuTiqQozGwv3rDkMQBFZpwrFTXdSLdT7DUjHCalnqxohEmEzyiXUMFDqjqJ7PsKTo2yhD5oTRPaDRTf28kOFBqGnhmMsuoFr1M/M/rxtq/7CdMRLGmgswP+TFHOkRZEWjIJCWaTw3BRDKTFZExlphoU1fJlOAufnmZtM5qrlNz784r9au8jiIcwhFUwYULqMMtNKAJBB7hGV7hzUqtF+vd+piPFqx85wD+wPr8AYHBlBU=</latexit>

q(f, u) ⇡
<latexit sha1_base64="+AALqOPEKbODFBQNy6+QKRnlRDU=">AAAB7nicbZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLpxWcH+QDuUTHqnDc3MpElGLENfQ1ei7nwYX8C3Ma1daOtZfbnnBO65gRRcG9f9cnIrq2vrG/nNwtb2zu5ecf+goZNUMayzRCSqFVCNgsdYN9wIbEmFNAoENoPhzdRvPqDSPInvzViiH9F+zEPOqLEjf1QOz9LTDpVSJY/dYsmtuDORZfDmUIK5at3iZ6eXsDTC2DBBtW57rjR+RpXhTOCk0Ek1SsqGtI9tizGNUPvZbOkJOQkTRcwAyez9O5vRSOtxFNhMRM1AL3rT4X9eOzXhlZ/xWKYGY2Yj1gtTQUxCpt1JjytkRowtUKa43ZKwAVWUGXuhgq3vLZZdhsZ5xXMr3t1FqXo9P0QejuAYyuDBJVThFmpQBwYjeIY3eHek8+S8OK8/0Zwz/3MIf+R8fAMSYY9Q</latexit><latexit sha1_base64="+AALqOPEKbODFBQNy6+QKRnlRDU=">AAAB7nicbZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLpxWcH+QDuUTHqnDc3MpElGLENfQ1ei7nwYX8C3Ma1daOtZfbnnBO65gRRcG9f9cnIrq2vrG/nNwtb2zu5ecf+goZNUMayzRCSqFVCNgsdYN9wIbEmFNAoENoPhzdRvPqDSPInvzViiH9F+zEPOqLEjf1QOz9LTDpVSJY/dYsmtuDORZfDmUIK5at3iZ6eXsDTC2DBBtW57rjR+RpXhTOCk0Ek1SsqGtI9tizGNUPvZbOkJOQkTRcwAyez9O5vRSOtxFNhMRM1AL3rT4X9eOzXhlZ/xWKYGY2Yj1gtTQUxCpt1JjytkRowtUKa43ZKwAVWUGXuhgq3vLZZdhsZ5xXMr3t1FqXo9P0QejuAYyuDBJVThFmpQBwYjeIY3eHek8+S8OK8/0Zwz/3MIf+R8fAMSYY9Q</latexit><latexit sha1_base64="+AALqOPEKbODFBQNy6+QKRnlRDU=">AAAB7nicbZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLpxWcH+QDuUTHqnDc3MpElGLENfQ1ei7nwYX8C3Ma1daOtZfbnnBO65gRRcG9f9cnIrq2vrG/nNwtb2zu5ecf+goZNUMayzRCSqFVCNgsdYN9wIbEmFNAoENoPhzdRvPqDSPInvzViiH9F+zEPOqLEjf1QOz9LTDpVSJY/dYsmtuDORZfDmUIK5at3iZ6eXsDTC2DBBtW57rjR+RpXhTOCk0Ek1SsqGtI9tizGNUPvZbOkJOQkTRcwAyez9O5vRSOtxFNhMRM1AL3rT4X9eOzXhlZ/xWKYGY2Yj1gtTQUxCpt1JjytkRowtUKa43ZKwAVWUGXuhgq3vLZZdhsZ5xXMr3t1FqXo9P0QejuAYyuDBJVThFmpQBwYjeIY3eHek8+S8OK8/0Zwz/3MIf+R8fAMSYY9Q</latexit><latexit sha1_base64="+AALqOPEKbODFBQNy6+QKRnlRDU=">AAAB7nicbZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLpxWcH+QDuUTHqnDc3MpElGLENfQ1ei7nwYX8C3Ma1daOtZfbnnBO65gRRcG9f9cnIrq2vrG/nNwtb2zu5ecf+goZNUMayzRCSqFVCNgsdYN9wIbEmFNAoENoPhzdRvPqDSPInvzViiH9F+zEPOqLEjf1QOz9LTDpVSJY/dYsmtuDORZfDmUIK5at3iZ6eXsDTC2DBBtW57rjR+RpXhTOCk0Ek1SsqGtI9tizGNUPvZbOkJOQkTRcwAyez9O5vRSOtxFNhMRM1AL3rT4X9eOzXhlZ/xWKYGY2Yj1gtTQUxCpt1JjytkRowtUKa43ZKwAVWUGXuhgq3vLZZdhsZ5xXMr3t1FqXo9P0QejuAYyuDBJVThFmpQBwYjeIY3eHek8+S8OK8/0Zwz/3MIf+R8fAMSYY9Q</latexit>

Variational inference

I



M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

D = {xi,yi}Ni=1
<latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit><latexit sha1_base64="AqpFYesQQmz7eDIIYUzHBuElF3I=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwISURRTeFoi5cSQX7gCaGyXTSDp08mJmIJeRL3PgrblwoIrjSv3GSRtDWAwPnnHsvc+9xI0aFNIwvrTQ3v7C4VF6urKyurW/om1ttEcYckxYOWci7LhKE0YC0JJWMdCNOkO8y0nFH51m9c0e4oGFwI8cRsX00CKhHMZLKcvRjy0dyiBFLLlJYh1aSa9dL7lOHHsAfNVYKWuntlZPQupk6etWoGTngLDELUgUFmo7+YfVDHPskkJghIXqmEUk7QVxSzEhasWJBIoRHaEB6igbIJ8JO8vNSuKecPvRCrl4gYe7+nkiQL8TYd1Vntq6YrmXmf7VeLL1TO6FBFEsS4MlHXsygDGGWFexTTrBkY0UQ5lTtCvEQcYSlSrSiQjCnT54l7cOaadTM66Nq46yIowx2wC7YByY4AQ1wCZqgBTB4AE/gBbxqj9qz9qa9T1pLWjGzDf5A+/wGepqirw==</latexit>

p(f, u|D)
<latexit sha1_base64="vWzRrwu7Yy3sI5QyANs6o6wcoo0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahgpREBF0WdeGygn1AW8pkOmmHTiZhZiKWmF9x40IRt/6IO//GSZuFth4YOJxzL/fM8SLOlHacb6uwsrq2vlHcLG1t7+zu2fvllgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa9yXXmtx+oVCwU93oa0X6AR4L5jGBtpIFdjqr+afzUC7AeE8yTm/RkYFecmjMDWiZuTiqQozGwv3rDkMQBFZpwrFTXdSLdT7DUjHCalnqxohEmEzyiXUMFDqjqJ7PsKTo2yhD5oTRPaDRTf28kOFBqGnhmMsuoFr1M/M/rxtq/7CdMRLGmgswP+TFHOkRZEWjIJCWaTw3BRDKTFZExlphoU1fJlOAufnmZtM5qrlNz784r9au8jiIcwhFUwYULqMMtNKAJBB7hGV7hzUqtF+vd+piPFqx85wD+wPr8AYHBlBU=</latexit><latexit sha1_base64="vWzRrwu7Yy3sI5QyANs6o6wcoo0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahgpREBF0WdeGygn1AW8pkOmmHTiZhZiKWmF9x40IRt/6IO//GSZuFth4YOJxzL/fM8SLOlHacb6uwsrq2vlHcLG1t7+zu2fvllgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa9yXXmtx+oVCwU93oa0X6AR4L5jGBtpIFdjqr+afzUC7AeE8yTm/RkYFecmjMDWiZuTiqQozGwv3rDkMQBFZpwrFTXdSLdT7DUjHCalnqxohEmEzyiXUMFDqjqJ7PsKTo2yhD5oTRPaDRTf28kOFBqGnhmMsuoFr1M/M/rxtq/7CdMRLGmgswP+TFHOkRZEWjIJCWaTw3BRDKTFZExlphoU1fJlOAufnmZtM5qrlNz784r9au8jiIcwhFUwYULqMMtNKAJBB7hGV7hzUqtF+vd+piPFqx85wD+wPr8AYHBlBU=</latexit><latexit sha1_base64="vWzRrwu7Yy3sI5QyANs6o6wcoo0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahgpREBF0WdeGygn1AW8pkOmmHTiZhZiKWmF9x40IRt/6IO//GSZuFth4YOJxzL/fM8SLOlHacb6uwsrq2vlHcLG1t7+zu2fvllgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa9yXXmtx+oVCwU93oa0X6AR4L5jGBtpIFdjqr+afzUC7AeE8yTm/RkYFecmjMDWiZuTiqQozGwv3rDkMQBFZpwrFTXdSLdT7DUjHCalnqxohEmEzyiXUMFDqjqJ7PsKTo2yhD5oTRPaDRTf28kOFBqGnhmMsuoFr1M/M/rxtq/7CdMRLGmgswP+TFHOkRZEWjIJCWaTw3BRDKTFZExlphoU1fJlOAufnmZtM5qrlNz784r9au8jiIcwhFUwYULqMMtNKAJBB7hGV7hzUqtF+vd+piPFqx85wD+wPr8AYHBlBU=</latexit><latexit sha1_base64="vWzRrwu7Yy3sI5QyANs6o6wcoo0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahgpREBF0WdeGygn1AW8pkOmmHTiZhZiKWmF9x40IRt/6IO//GSZuFth4YOJxzL/fM8SLOlHacb6uwsrq2vlHcLG1t7+zu2fvllgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa9yXXmtx+oVCwU93oa0X6AR4L5jGBtpIFdjqr+afzUC7AeE8yTm/RkYFecmjMDWiZuTiqQozGwv3rDkMQBFZpwrFTXdSLdT7DUjHCalnqxohEmEzyiXUMFDqjqJ7PsKTo2yhD5oTRPaDRTf28kOFBqGnhmMsuoFr1M/M/rxtq/7CdMRLGmgswP+TFHOkRZEWjIJCWaTw3BRDKTFZExlphoU1fJlOAufnmZtM5qrlNz784r9au8jiIcwhFUwYULqMMtNKAJBB7hGV7hzUqtF+vd+piPFqx85wD+wPr8AYHBlBU=</latexit>

q(f, u) ⇡
<latexit sha1_base64="+AALqOPEKbODFBQNy6+QKRnlRDU=">AAAB7nicbZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLpxWcH+QDuUTHqnDc3MpElGLENfQ1ei7nwYX8C3Ma1daOtZfbnnBO65gRRcG9f9cnIrq2vrG/nNwtb2zu5ecf+goZNUMayzRCSqFVCNgsdYN9wIbEmFNAoENoPhzdRvPqDSPInvzViiH9F+zEPOqLEjf1QOz9LTDpVSJY/dYsmtuDORZfDmUIK5at3iZ6eXsDTC2DBBtW57rjR+RpXhTOCk0Ek1SsqGtI9tizGNUPvZbOkJOQkTRcwAyez9O5vRSOtxFNhMRM1AL3rT4X9eOzXhlZ/xWKYGY2Yj1gtTQUxCpt1JjytkRowtUKa43ZKwAVWUGXuhgq3vLZZdhsZ5xXMr3t1FqXo9P0QejuAYyuDBJVThFmpQBwYjeIY3eHek8+S8OK8/0Zwz/3MIf+R8fAMSYY9Q</latexit><latexit sha1_base64="+AALqOPEKbODFBQNy6+QKRnlRDU=">AAAB7nicbZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLpxWcH+QDuUTHqnDc3MpElGLENfQ1ei7nwYX8C3Ma1daOtZfbnnBO65gRRcG9f9cnIrq2vrG/nNwtb2zu5ecf+goZNUMayzRCSqFVCNgsdYN9wIbEmFNAoENoPhzdRvPqDSPInvzViiH9F+zEPOqLEjf1QOz9LTDpVSJY/dYsmtuDORZfDmUIK5at3iZ6eXsDTC2DBBtW57rjR+RpXhTOCk0Ek1SsqGtI9tizGNUPvZbOkJOQkTRcwAyez9O5vRSOtxFNhMRM1AL3rT4X9eOzXhlZ/xWKYGY2Yj1gtTQUxCpt1JjytkRowtUKa43ZKwAVWUGXuhgq3vLZZdhsZ5xXMr3t1FqXo9P0QejuAYyuDBJVThFmpQBwYjeIY3eHek8+S8OK8/0Zwz/3MIf+R8fAMSYY9Q</latexit><latexit sha1_base64="+AALqOPEKbODFBQNy6+QKRnlRDU=">AAAB7nicbZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLpxWcH+QDuUTHqnDc3MpElGLENfQ1ei7nwYX8C3Ma1daOtZfbnnBO65gRRcG9f9cnIrq2vrG/nNwtb2zu5ecf+goZNUMayzRCSqFVCNgsdYN9wIbEmFNAoENoPhzdRvPqDSPInvzViiH9F+zEPOqLEjf1QOz9LTDpVSJY/dYsmtuDORZfDmUIK5at3iZ6eXsDTC2DBBtW57rjR+RpXhTOCk0Ek1SsqGtI9tizGNUPvZbOkJOQkTRcwAyez9O5vRSOtxFNhMRM1AL3rT4X9eOzXhlZ/xWKYGY2Yj1gtTQUxCpt1JjytkRowtUKa43ZKwAVWUGXuhgq3vLZZdhsZ5xXMr3t1FqXo9P0QejuAYyuDBJVThFmpQBwYjeIY3eHek8+S8OK8/0Zwz/3MIf+R8fAMSYY9Q</latexit><latexit sha1_base64="+AALqOPEKbODFBQNy6+QKRnlRDU=">AAAB7nicbZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLpxWcH+QDuUTHqnDc3MpElGLENfQ1ei7nwYX8C3Ma1daOtZfbnnBO65gRRcG9f9cnIrq2vrG/nNwtb2zu5ecf+goZNUMayzRCSqFVCNgsdYN9wIbEmFNAoENoPhzdRvPqDSPInvzViiH9F+zEPOqLEjf1QOz9LTDpVSJY/dYsmtuDORZfDmUIK5at3iZ6eXsDTC2DBBtW57rjR+RpXhTOCk0Ek1SsqGtI9tizGNUPvZbOkJOQkTRcwAyez9O5vRSOtxFNhMRM1AL3rT4X9eOzXhlZ/xWKYGY2Yj1gtTQUxCpt1JjytkRowtUKa43ZKwAVWUGXuhgq3vLZZdhsZ5xXMr3t1FqXo9P0QejuAYyuDBJVThFmpQBwYjeIY3eHek8+S8OK8/0Zwz/3MIf+R8fAMSYY9Q</latexit>

yi ⇠ N (yi|f(xi),�)
<latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit><latexit sha1_base64="iF/RBUTYurn8Fk438l6pl+SSN+Y=">AAACLHicbVDLSsNAFJ34rPUVdelmsAgtSElE0GWxG1dSwT6gDWUynbRDZ5IwMxFD7Ae58VcEcWERt36HkzRIbT0wcO459zL3HjdkVCrLmhorq2vrG5uFreL2zu7evnlw2JJBJDBp4oAFouMiSRj1SVNRxUgnFARxl5G2O66nfvuBCEkD/17FIXE4GvrUoxgpLfXNeo8jNXK9JJ70KexJymGmYMSS20l53n3yfstHXVbO0vYhR5W+WbKqVga4TOyclECORt986w0CHHHiK8yQlF3bCpWTIKEoZmRS7EWShAiP0ZB0NfURJ9JJsmMn8FQrA+gFQj9fwUydn0gQlzLmru5Mt5WLXir+53Uj5V05CfXDSBEfzz7yIgZVANPk4IAKghWLNUFYUL0rxCMkEFY636IOwV48eZm0zqu2VbXvLkq16zyOAjgGJ6AMbHAJauAGNEATYPAMXsEHmBovxrvxaXzNWleMfOYI/IHx/QOYc6j7</latexit>

f ⇠ GP(0, k(·, ·))
<latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit><latexit sha1_base64="xNFU3G2b+wrS6+09MjwZN8ds0p8=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0VsoZREBF0WXeiygn1AE8pkMmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaRbaemCYwzn3cu89XsyoVJb1bZRWVtfWN8qbla3tnd09c/+gK6NEYNLBEYtE30OSMMpJR1HFSD8WBIUeIz1vcp35vQciJI34vZrGxA3RiNOAYqS0NDRPA+hIGkInRGqMEUtv2rOa1YCTmoP9SDVg/tXrQ7NqNa0ccJnYBamCAu2h+eX4EU5CwhVmSMqBbcXKTZFQFDMyqziJJDHCEzQiA005Col00/ygGTzRig+DSOjHFczV3x0pCqWchp6uzPaWi14m/ucNEhVcuinlcaIIx/NBQcKgimCWDvSpIFixqSYIC6p3hXiMBMJKZ1jRIdiLJy+T7lnTtpr23Xm1dVXEUQZH4BjUgA0uQAvcgjboAAwewTN4BW/Gk/FivBsf89KSUfQcgj8wPn8AxzebIg==</latexit>
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Modular Gaussian Processes

coming back to the metaphor

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>
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Modular Gaussian Processes

coming back to the metaphor

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

Dk = {xi,yi}
Nk
i=1

<latexit sha1_base64="8ljzBmQurH8TsxvMeJ0t66zr/p8=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoJtCqS5cSQX7gM44ZNJMGybzIMmIJcz36MeoK/Gx8lfM1C5q69nk5Jxz4Z7rp4wKaVlfxsLi0vLKammtvL6xubVt7uy2RZJxTFo4YQnv+kgQRmPSklQy0k05QZHPSMcPLwq/c0+4oEl8K0cpcSM0iGlAMZJa8syGEyE5xIipy9wLYQ06yvET1hejSD/qIffoMZxWRlpx8jt17YW5p2jNzj2zYlWtMeA8sSekAiZoeuaz009wFpFYYoaE6NlWKl2FuKSYkbzsZIKkCIdoQHqaxigiwlXjrjk8DBIO5ZDA8X86q1AkiiV1pugkZr1C/M/rZTI4dxWN00ySGOuI9oKMQZnA4mSwTznBko00QZhTvSXEQ8QRlvqwZV3fni07T9onVduq2jenlXpjcogS2AcH4AjY4AzUwRVoghbA4Am8gg/waTwaL8ab8f4bXTAmM3vgD4zvH/2Lprw=</latexit><latexit sha1_base64="8ljzBmQurH8TsxvMeJ0t66zr/p8=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoJtCqS5cSQX7gM44ZNJMGybzIMmIJcz36MeoK/Gx8lfM1C5q69nk5Jxz4Z7rp4wKaVlfxsLi0vLKammtvL6xubVt7uy2RZJxTFo4YQnv+kgQRmPSklQy0k05QZHPSMcPLwq/c0+4oEl8K0cpcSM0iGlAMZJa8syGEyE5xIipy9wLYQ06yvET1hejSD/qIffoMZxWRlpx8jt17YW5p2jNzj2zYlWtMeA8sSekAiZoeuaz009wFpFYYoaE6NlWKl2FuKSYkbzsZIKkCIdoQHqaxigiwlXjrjk8DBIO5ZDA8X86q1AkiiV1pugkZr1C/M/rZTI4dxWN00ySGOuI9oKMQZnA4mSwTznBko00QZhTvSXEQ8QRlvqwZV3fni07T9onVduq2jenlXpjcogS2AcH4AjY4AzUwRVoghbA4Am8gg/waTwaL8ab8f4bXTAmM3vgD4zvH/2Lprw=</latexit><latexit sha1_base64="8ljzBmQurH8TsxvMeJ0t66zr/p8=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoJtCqS5cSQX7gM44ZNJMGybzIMmIJcz36MeoK/Gx8lfM1C5q69nk5Jxz4Z7rp4wKaVlfxsLi0vLKammtvL6xubVt7uy2RZJxTFo4YQnv+kgQRmPSklQy0k05QZHPSMcPLwq/c0+4oEl8K0cpcSM0iGlAMZJa8syGEyE5xIipy9wLYQ06yvET1hejSD/qIffoMZxWRlpx8jt17YW5p2jNzj2zYlWtMeA8sSekAiZoeuaz009wFpFYYoaE6NlWKl2FuKSYkbzsZIKkCIdoQHqaxigiwlXjrjk8DBIO5ZDA8X86q1AkiiV1pugkZr1C/M/rZTI4dxWN00ySGOuI9oKMQZnA4mSwTznBko00QZhTvSXEQ8QRlvqwZV3fni07T9onVduq2jenlXpjcogS2AcH4AjY4AzUwRVoghbA4Am8gg/waTwaL8ab8f4bXTAmM3vgD4zvH/2Lprw=</latexit><latexit sha1_base64="8ljzBmQurH8TsxvMeJ0t66zr/p8=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoJtCqS5cSQX7gM44ZNJMGybzIMmIJcz36MeoK/Gx8lfM1C5q69nk5Jxz4Z7rp4wKaVlfxsLi0vLKammtvL6xubVt7uy2RZJxTFo4YQnv+kgQRmPSklQy0k05QZHPSMcPLwq/c0+4oEl8K0cpcSM0iGlAMZJa8syGEyE5xIipy9wLYQ06yvET1hejSD/qIffoMZxWRlpx8jt17YW5p2jNzj2zYlWtMeA8sSekAiZoeuaz009wFpFYYoaE6NlWKl2FuKSYkbzsZIKkCIdoQHqaxigiwlXjrjk8DBIO5ZDA8X86q1AkiiV1pugkZr1C/M/rZTI4dxWN00ySGOuI9oKMQZnA4mSwTznBko00QZhTvSXEQ8QRlvqwZV3fni07T9onVduq2jenlXpjcogS2AcH4AjY4AzUwRVoghbA4Am8gg/waTwaL8ab8f4bXTAmM3vgD4zvH/2Lprw=</latexit>

parameters

<latexit sha1_base64="sNzmNYMAHpn3wh+aDvSYEXODWaY=">AAACMXicbVDLSsNAFJ34rPUVdelmsAgupCQi6kYounGjVLAPbEKYTCfN0EkmzEyEEvJV+hn+QF2JuvMnnNQsbOvZzJlzzoV7rp8wKpVljY2FxaXlldXKWnV9Y3Nr29zZbUueCkxamDMuuj6ShNGYtBRVjHQTQVDkM9Lxh9eF33kiQlIeP6hRQtwIDWIaUIyUljzzzomQCjFi2W3uDeEldDLH56wvR5F+MicJqdaP4bQo58VHrTi5Z9asujUBnCd2SWqgRNMzX50+x2lEYoUZkrJnW4lyMyQUxYzkVSeVJEF4iAakp2mMIiLdbNI7h4cBF1CFBE7+f7MZimSxmM4U/eSsV4j/eb1UBRduRuMkVSTGOqK9IGVQcVicD/apIFixkSYIC6q3hDhEAmGlj1zV9e3ZsvOkfVK3z+r2/WmtcVUeogL2wQE4AjY4Bw1wA5qgBTB4AW/gE3wZz8bYeDc+fqMLRjmzB6ZgfP8AJD6r+g==</latexit>

Mk = {�k, k,Zk}

II



Modular Gaussian Processes

coming back to the metaphor

M✓
<latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit><latexit sha1_base64="r31LNarhKmKlf5qxvU/vcQFKJaE=">AAACBHicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChQWpSPQhNVF14zqtVSeObAepirLCz8CEgI0v4Af4G5ySAVru4uN7juVzTpBwprTjfFmVpeWV1bXqem1jc2t7x97d6yiRSkLbRHAhewEoyllM25ppTnuJpBAFnHaDyVXBd++pVEzEd3qaUD+CUcxCRkCb1cA+9CLQYwI8u8kHmRcIPlTTyByZp8dUQ54P7LrTcGaDF4FbgjoqpzWwP72hIGlEY004KNV3nUT7GUjNCKd5zUsVTYBMYET7BsYQUeVnsyg5Pg6FxOZnPLv/1mYQqcKa0RSW1TxXLP/j+qkOL/yMxUmqaUyMxHBhyrEWuGgED5mkRPOpAUAkMy4xGYMEok1vNRPfnQ+7CDqnDddpuLdn9eZlWUQVHaAjdIJcdI6a6Bq1UBsR9Iie0Rt6tx6sJ+vFev2RVqzyzT76M9bHN7Y/mVk=</latexit>

Dk = {xi,yi}
Nk
i=1

<latexit sha1_base64="8ljzBmQurH8TsxvMeJ0t66zr/p8=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoJtCqS5cSQX7gM44ZNJMGybzIMmIJcz36MeoK/Gx8lfM1C5q69nk5Jxz4Z7rp4wKaVlfxsLi0vLKammtvL6xubVt7uy2RZJxTFo4YQnv+kgQRmPSklQy0k05QZHPSMcPLwq/c0+4oEl8K0cpcSM0iGlAMZJa8syGEyE5xIipy9wLYQ06yvET1hejSD/qIffoMZxWRlpx8jt17YW5p2jNzj2zYlWtMeA8sSekAiZoeuaz009wFpFYYoaE6NlWKl2FuKSYkbzsZIKkCIdoQHqaxigiwlXjrjk8DBIO5ZDA8X86q1AkiiV1pugkZr1C/M/rZTI4dxWN00ySGOuI9oKMQZnA4mSwTznBko00QZhTvSXEQ8QRlvqwZV3fni07T9onVduq2jenlXpjcogS2AcH4AjY4AzUwRVoghbA4Am8gg/waTwaL8ab8f4bXTAmM3vgD4zvH/2Lprw=</latexit><latexit sha1_base64="8ljzBmQurH8TsxvMeJ0t66zr/p8=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoJtCqS5cSQX7gM44ZNJMGybzIMmIJcz36MeoK/Gx8lfM1C5q69nk5Jxz4Z7rp4wKaVlfxsLi0vLKammtvL6xubVt7uy2RZJxTFo4YQnv+kgQRmPSklQy0k05QZHPSMcPLwq/c0+4oEl8K0cpcSM0iGlAMZJa8syGEyE5xIipy9wLYQ06yvET1hejSD/qIffoMZxWRlpx8jt17YW5p2jNzj2zYlWtMeA8sSekAiZoeuaz009wFpFYYoaE6NlWKl2FuKSYkbzsZIKkCIdoQHqaxigiwlXjrjk8DBIO5ZDA8X86q1AkiiV1pugkZr1C/M/rZTI4dxWN00ySGOuI9oKMQZnA4mSwTznBko00QZhTvSXEQ8QRlvqwZV3fni07T9onVduq2jenlXpjcogS2AcH4AjY4AzUwRVoghbA4Am8gg/waTwaL8ab8f4bXTAmM3vgD4zvH/2Lprw=</latexit><latexit sha1_base64="8ljzBmQurH8TsxvMeJ0t66zr/p8=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoJtCqS5cSQX7gM44ZNJMGybzIMmIJcz36MeoK/Gx8lfM1C5q69nk5Jxz4Z7rp4wKaVlfxsLi0vLKammtvL6xubVt7uy2RZJxTFo4YQnv+kgQRmPSklQy0k05QZHPSMcPLwq/c0+4oEl8K0cpcSM0iGlAMZJa8syGEyE5xIipy9wLYQ06yvET1hejSD/qIffoMZxWRlpx8jt17YW5p2jNzj2zYlWtMeA8sSekAiZoeuaz009wFpFYYoaE6NlWKl2FuKSYkbzsZIKkCIdoQHqaxigiwlXjrjk8DBIO5ZDA8X86q1AkiiV1pugkZr1C/M/rZTI4dxWN00ySGOuI9oKMQZnA4mSwTznBko00QZhTvSXEQ8QRlvqwZV3fni07T9onVduq2jenlXpjcogS2AcH4AjY4AzUwRVoghbA4Am8gg/waTwaL8ab8f4bXTAmM3vgD4zvH/2Lprw=</latexit><latexit sha1_base64="8ljzBmQurH8TsxvMeJ0t66zr/p8=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoJtCqS5cSQX7gM44ZNJMGybzIMmIJcz36MeoK/Gx8lfM1C5q69nk5Jxz4Z7rp4wKaVlfxsLi0vLKammtvL6xubVt7uy2RZJxTFo4YQnv+kgQRmPSklQy0k05QZHPSMcPLwq/c0+4oEl8K0cpcSM0iGlAMZJa8syGEyE5xIipy9wLYQ06yvET1hejSD/qIffoMZxWRlpx8jt17YW5p2jNzj2zYlWtMeA8sSekAiZoeuaz009wFpFYYoaE6NlWKl2FuKSYkbzsZIKkCIdoQHqaxigiwlXjrjk8DBIO5ZDA8X86q1AkiiV1pugkZr1C/M/rZTI4dxWN00ySGOuI9oKMQZnA4mSwTznBko00QZhTvSXEQ8QRlvqwZV3fni07T9onVduq2jenlXpjcogS2AcH4AjY4AzUwRVoghbA4Am8gg/waTwaL8ab8f4bXTAmM3vgD4zvH/2Lprw=</latexit>

<latexit sha1_base64="sNzmNYMAHpn3wh+aDvSYEXODWaY=">AAACMXicbVDLSsNAFJ34rPUVdelmsAgupCQi6kYounGjVLAPbEKYTCfN0EkmzEyEEvJV+hn+QF2JuvMnnNQsbOvZzJlzzoV7rp8wKpVljY2FxaXlldXKWnV9Y3Nr29zZbUueCkxamDMuuj6ShNGYtBRVjHQTQVDkM9Lxh9eF33kiQlIeP6hRQtwIDWIaUIyUljzzzomQCjFi2W3uDeEldDLH56wvR5F+MicJqdaP4bQo58VHrTi5Z9asujUBnCd2SWqgRNMzX50+x2lEYoUZkrJnW4lyMyQUxYzkVSeVJEF4iAakp2mMIiLdbNI7h4cBF1CFBE7+f7MZimSxmM4U/eSsV4j/eb1UBRduRuMkVSTGOqK9IGVQcVicD/apIFixkSYIC6q3hDhEAmGlj1zV9e3ZsvOkfVK3z+r2/WmtcVUeogL2wQE4AjY4Bw1wA5qgBTB4AW/gE3wZz8bYeDc+fqMLRjmzB6ZgfP8AJD6r+g==</latexit>

Mk = {�k, k,Zk}

�k, k,Zk
<latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit><latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit><latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit><latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit>

�k, k,Zk
<latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit><latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit><latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit><latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit>

�k, k,Zk
<latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit><latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit><latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit><latexit sha1_base64="qdxOdYKkS0m54RctCXI2PDE4ccg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwISURQXFVdOOygn1gE8JketMMnTyYmQgl9Fv0Z3RV1J34N05qFrb1bObMOefCPddPOZPKsr6Nysrq2vpGdbO2tb2zu2fuH3RkkgkKbZrwRPR8IoGzGNqKKQ69VACJfA5df3Rb+N0nEJIl8YMap+BGZBizgFGitOSZ146f8IEcR/rJnTRkE290hudFuSw+asUz61bDmgEvE7skdVSi5ZlTZ5DQLIJYUU6k7NtWqtycCMUoh0nNySSkhI7IEPqaxiQC6eazjhN8EiQCqxDw7P83m5NIFmvpTERUKBe9QvzP62cquHJzFqeZgpjqiPaCjGOV4OJUeMAEUMXHmhAqmN4S05AIQpU+aE3XtxfLLpPOecO2Gvb9Rb15Ux6iio7QMTpFNrpETXSHWqiNKHpBb+gDfRrPxqsxNd5/oxWjnDlEczC+fgAg4qO6</latexit>

—  variational parameters
—  kernel hyperparameters
—  inducing pointsuk,

<latexit sha1_base64="/4JjtJ7bpuGu+f9bM3dKdx/0vsw=">AAAB9HicbVDLSsNAFL2pr1pfqS7dBIvgQkoigi6LblxWsA9oQ5hMb9uhk0yYmVRK6J/oStSdX+IP+DdOahbaejZz5p5z4dwTJpwp7bpfVmltfWNzq7xd2dnd2z+wq4dtJVJJsUUFF7IbEoWcxdjSTHPsJhJJFHLshJPbXO9MUSom4gc9S9CPyChmQ0aJNqPArvZDwQdqFpknS+fB5Dywa27dXcBZJV5BalCgGdif/YGgaYSxppwo1fPcRPsZkZpRjvNKP1WYEDohI+wZGpMIlZ8tos+d06GQjh6js/j/9mYkUnku44mIHqtlLR/+p/VSPbz2MxYnqcaYGovRhil3tHDyBpwBk0g1nxlCqGQmpUPHRBKqTU8Vc763fOwqaV/UPbfu3V/WGjdFEWU4hhM4Aw+uoAF30IQWUHiEZ3iDd2tqPVkv1uuPtWQVO0fwB9bHN4rBkeA=</latexit><latexit sha1_base64="/4JjtJ7bpuGu+f9bM3dKdx/0vsw=">AAAB9HicbVDLSsNAFL2pr1pfqS7dBIvgQkoigi6LblxWsA9oQ5hMb9uhk0yYmVRK6J/oStSdX+IP+DdOahbaejZz5p5z4dwTJpwp7bpfVmltfWNzq7xd2dnd2z+wq4dtJVJJsUUFF7IbEoWcxdjSTHPsJhJJFHLshJPbXO9MUSom4gc9S9CPyChmQ0aJNqPArvZDwQdqFpknS+fB5Dywa27dXcBZJV5BalCgGdif/YGgaYSxppwo1fPcRPsZkZpRjvNKP1WYEDohI+wZGpMIlZ8tos+d06GQjh6js/j/9mYkUnku44mIHqtlLR/+p/VSPbz2MxYnqcaYGovRhil3tHDyBpwBk0g1nxlCqGQmpUPHRBKqTU8Vc763fOwqaV/UPbfu3V/WGjdFEWU4hhM4Aw+uoAF30IQWUHiEZ3iDd2tqPVkv1uuPtWQVO0fwB9bHN4rBkeA=</latexit><latexit sha1_base64="/4JjtJ7bpuGu+f9bM3dKdx/0vsw=">AAAB9HicbVDLSsNAFL2pr1pfqS7dBIvgQkoigi6LblxWsA9oQ5hMb9uhk0yYmVRK6J/oStSdX+IP+DdOahbaejZz5p5z4dwTJpwp7bpfVmltfWNzq7xd2dnd2z+wq4dtJVJJsUUFF7IbEoWcxdjSTHPsJhJJFHLshJPbXO9MUSom4gc9S9CPyChmQ0aJNqPArvZDwQdqFpknS+fB5Dywa27dXcBZJV5BalCgGdif/YGgaYSxppwo1fPcRPsZkZpRjvNKP1WYEDohI+wZGpMIlZ8tos+d06GQjh6js/j/9mYkUnku44mIHqtlLR/+p/VSPbz2MxYnqcaYGovRhil3tHDyBpwBk0g1nxlCqGQmpUPHRBKqTU8Vc763fOwqaV/UPbfu3V/WGjdFEWU4hhM4Aw+uoAF30IQWUHiEZ3iDd2tqPVkv1uuPtWQVO0fwB9bHN4rBkeA=</latexit><latexit sha1_base64="/4JjtJ7bpuGu+f9bM3dKdx/0vsw=">AAAB9HicbVDLSsNAFL2pr1pfqS7dBIvgQkoigi6LblxWsA9oQ5hMb9uhk0yYmVRK6J/oStSdX+IP+DdOahbaejZz5p5z4dwTJpwp7bpfVmltfWNzq7xd2dnd2z+wq4dtJVJJsUUFF7IbEoWcxdjSTHPsJhJJFHLshJPbXO9MUSom4gc9S9CPyChmQ0aJNqPArvZDwQdqFpknS+fB5Dywa27dXcBZJV5BalCgGdif/YGgaYSxppwo1fPcRPsZkZpRjvNKP1WYEDohI+wZGpMIlZ8tos+d06GQjh6js/j/9mYkUnku44mIHqtlLR/+p/VSPbz2MxYnqcaYGovRhil3tHDyBpwBk0g1nxlCqGQmpUPHRBKqTU8Vc763fOwqaV/UPbfu3V/WGjdFEWU4hhM4Aw+uoAF30IQWUHiEZ3iDd2tqPVkv1uuPtWQVO0fwB9bHN4rBkeA=</latexit>

“module”

II



doing these learning processes independently

we obtain different objects with parameters

where data is no longer needed

Modular Gaussian Processes

<latexit sha1_base64="nvmkZXQmVCoCcrG9P/qd5Tyegto=">AAACMXicbVDLSsNAFJ34rPUVdelmsAgupCQi6kYounGjVLAPbEKYTCfN0EkmzEyEEvJV+hn+QF2JuvMnnNQsbOvZzJlzzoV7rp8wKpVljY2FxaXlldXKWnV9Y3Nr29zZbUueCkxamDMuuj6ShNGYtBRVjHQTQVDkM9Lxh9eF33kiQlIeP6hRQtwIDWIaUIyUljzzzomQCjFi2W3u2fASOpnjc9aXo0g/mZOEVOvHcFqU8+KjVpzcM2tW3ZoAzhO7JDVQoumZr06f4zQiscIMSdmzrUS5GRKKYkbyqpNKkiA8RAPS0zRGEZFuNumdw8OAC6hCAif/v9kMRbJYTGeKfnLWK8T/vF6qggs3o3GSKhJjHdFekDKoOCzOB/tUEKzYSBOEBdVbQhwigbDSR67q+vZs2XnSPqnbZ3X7/rTWuCoPUQH74AAcARucgwa4AU3QAhi8gDfwCb6MZ2NsvBsfv9EFo5zZA1Mwvn8ArPCrEg==</latexit>

M1 = {�1, 1,Z1}
<latexit sha1_base64="yq2R8L2CfWK4UPaGfr2Y9G8+w3w=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISUpom6Eohs3SgX7wCaEyXTSDp1kwsxEKCFfpZ/hD9SVqDt/wknNwraezZw551y45/oxo1JZ1sQoLS2vrK6V1ysbm1vbO+buXlvyRGDSwpxx0fWRJIxGpKWoYqQbC4JCn5GOP7rO/c4TEZLy6EGNY+KGaBDRgGKktOSZd06I1BAjlt5mXh1eQid1fM76chzqJ3XiIdX6CZwV5aL4qBUn88yqVbOmgIvELkgVFGh65qvT5zgJSaQwQ1L2bCtWboqEopiRrOIkksQIj9CA9DSNUEikm057Z/Ao4AKqIYHT/99sikKZL6YzeT857+Xif14vUcGFm9IoThSJsI5oL0gYVBzm54N9KghWbKwJwoLqLSEeIoGw0keu6Pr2fNlF0q7X7LOafX9abVwVhyiDA3AIjoENzkED3IAmaAEMXsAb+ARfxrMxMd6Nj99oyShm9sEMjO8fs2irFg==</latexit>

M2 = {�2, 2,Z2}
<latexit sha1_base64="ZvNt7ys9v30zXr1P5+8Qwg9VnBA=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISVRUTdC0Y0bpYJ9YBPCZDpphk4yYWYilJCv0s/wB+pK1J0/4aR2YVvPZs6ccy7cc/2EUaksa2SUFhaXllfKq5W19Y3NLXN7pyV5KjBpYs646PhIEkZj0lRUMdJJBEGRz0jbH1wXfvuJCEl5/KCGCXEj1I9pQDFSWvLMOydCKsSIZbe5dwIvoZM5Pmc9OYz0kzlJSLV+BKdFOS8+asXJPbNq1awx4DyxJ6QKJmh45qvT4ziNSKwwQ1J2bStRboaEopiRvOKkkiQID1CfdDWNUUSkm4175/Ag4AKqkMDx/282Q5EsFtOZop+c9QrxP6+bquDCzWicpIrEWEe0F6QMKg6L88EeFQQrNtQEYUH1lhCHSCCs9JErur49W3aetI5r9lnNvj+t1q8mhyiDPbAPDoENzkEd3IAGaAIMXsAb+ARfxrMxMt6Nj99oyZjM7IIpGN8/ueCrGg==</latexit>

M3 = {�3, 3,Z3}

II



doing these learning processes independently

Modular Gaussian Processes

<latexit sha1_base64="nvmkZXQmVCoCcrG9P/qd5Tyegto=">AAACMXicbVDLSsNAFJ34rPUVdelmsAgupCQi6kYounGjVLAPbEKYTCfN0EkmzEyEEvJV+hn+QF2JuvMnnNQsbOvZzJlzzoV7rp8wKpVljY2FxaXlldXKWnV9Y3Nr29zZbUueCkxamDMuuj6ShNGYtBRVjHQTQVDkM9Lxh9eF33kiQlIeP6hRQtwIDWIaUIyUljzzzomQCjFi2W3u2fASOpnjc9aXo0g/mZOEVOvHcFqU8+KjVpzcM2tW3ZoAzhO7JDVQoumZr06f4zQiscIMSdmzrUS5GRKKYkbyqpNKkiA8RAPS0zRGEZFuNumdw8OAC6hCAif/v9kMRbJYTGeKfnLWK8T/vF6qggs3o3GSKhJjHdFekDKoOCzOB/tUEKzYSBOEBdVbQhwigbDSR67q+vZs2XnSPqnbZ3X7/rTWuCoPUQH74AAcARucgwa4AU3QAhi8gDfwCb6MZ2NsvBsfv9EFo5zZA1Mwvn8ArPCrEg==</latexit>

M1 = {�1, 1,Z1}
<latexit sha1_base64="yq2R8L2CfWK4UPaGfr2Y9G8+w3w=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISUpom6Eohs3SgX7wCaEyXTSDp1kwsxEKCFfpZ/hD9SVqDt/wknNwraezZw551y45/oxo1JZ1sQoLS2vrK6V1ysbm1vbO+buXlvyRGDSwpxx0fWRJIxGpKWoYqQbC4JCn5GOP7rO/c4TEZLy6EGNY+KGaBDRgGKktOSZd06I1BAjlt5mXh1eQid1fM76chzqJ3XiIdX6CZwV5aL4qBUn88yqVbOmgIvELkgVFGh65qvT5zgJSaQwQ1L2bCtWboqEopiRrOIkksQIj9CA9DSNUEikm057Z/Ao4AKqIYHT/99sikKZL6YzeT857+Xif14vUcGFm9IoThSJsI5oL0gYVBzm54N9KghWbKwJwoLqLSEeIoGw0keu6Pr2fNlF0q7X7LOafX9abVwVhyiDA3AIjoENzkED3IAmaAEMXsAb+ARfxrMxMd6Nj99oyShm9sEMjO8fs2irFg==</latexit>

M2 = {�2, 2,Z2}
<latexit sha1_base64="ZvNt7ys9v30zXr1P5+8Qwg9VnBA=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISVRUTdC0Y0bpYJ9YBPCZDpphk4yYWYilJCv0s/wB+pK1J0/4aR2YVvPZs6ccy7cc/2EUaksa2SUFhaXllfKq5W19Y3NLXN7pyV5KjBpYs646PhIEkZj0lRUMdJJBEGRz0jbH1wXfvuJCEl5/KCGCXEj1I9pQDFSWvLMOydCKsSIZbe5dwIvoZM5Pmc9OYz0kzlJSLV+BKdFOS8+asXJPbNq1awx4DyxJ6QKJmh45qvT4ziNSKwwQ1J2bStRboaEopiRvOKkkiQID1CfdDWNUUSkm4175/Ag4AKqkMDx/282Q5EsFtOZop+c9QrxP6+bquDCzWicpIrEWEe0F6QMKg6L88EeFQQrNtQEYUH1lhCHSCCs9JErur49W3aetI5r9lnNvj+t1q8mhyiDPbAPDoENzkEd3IAGaAIMXsAb+ARfxrMxMt6Nj99oyZjM7IIpGN8/ueCrGg==</latexit>

M3 = {�3, 3,Z3}

II

<latexit sha1_base64="brMAteX+9c+C0ACKLxs3srB1hdI=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0UQkZKIqBuh6MaNUsE+sAlhMp00QyeZMDMRSshX6Wf4A3Ul6s6fcFK7sK1nM2fOORfuuX7CqFSWNTJKC4tLyyvl1cra+sbmlrm905I8FZg0MWdcdHwkCaMxaSqqGOkkgqDIZ6TtD64Lv/1EhKQ8flDDhLgR6sc0oBgpLXnmnRMhFWLEstvcO4KX0Mkcn7OeHEb6yZwkpFo/htOinBcfteLknlm1atYYcJ7YE1IFEzQ889XpcZxGJFaYISm7tpUoN0NCUcxIXnFSSRKEB6hPuprGKCLSzca9c3gQcAFVSOD4/zeboUgWi+lM0U/OeoX4n9dNVXDhZjROUkVirCPaC1IGFYfF+WCPCoIVG2qCsKB6S4hDJBBW+sgVXd+eLTtPWic1+6xm359W61eTQ5TBHtgHh8AG56AObkADNAEGL+ANfIIv49kYGe/Gx2+0ZExmdsEUjO8ff6iq9g==</latexit>

M⇤ = {�⇤, ⇤,Z⇤}

module 1 module 2 module 3

meta-module

meta-GP



doing these learning processes independently

Modular Gaussian Processes

<latexit sha1_base64="nvmkZXQmVCoCcrG9P/qd5Tyegto=">AAACMXicbVDLSsNAFJ34rPUVdelmsAgupCQi6kYounGjVLAPbEKYTCfN0EkmzEyEEvJV+hn+QF2JuvMnnNQsbOvZzJlzzoV7rp8wKpVljY2FxaXlldXKWnV9Y3Nr29zZbUueCkxamDMuuj6ShNGYtBRVjHQTQVDkM9Lxh9eF33kiQlIeP6hRQtwIDWIaUIyUljzzzomQCjFi2W3u2fASOpnjc9aXo0g/mZOEVOvHcFqU8+KjVpzcM2tW3ZoAzhO7JDVQoumZr06f4zQiscIMSdmzrUS5GRKKYkbyqpNKkiA8RAPS0zRGEZFuNumdw8OAC6hCAif/v9kMRbJYTGeKfnLWK8T/vF6qggs3o3GSKhJjHdFekDKoOCzOB/tUEKzYSBOEBdVbQhwigbDSR67q+vZs2XnSPqnbZ3X7/rTWuCoPUQH74AAcARucgwa4AU3QAhi8gDfwCb6MZ2NsvBsfv9EFo5zZA1Mwvn8ArPCrEg==</latexit>

M1 = {�1, 1,Z1}
<latexit sha1_base64="yq2R8L2CfWK4UPaGfr2Y9G8+w3w=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISUpom6Eohs3SgX7wCaEyXTSDp1kwsxEKCFfpZ/hD9SVqDt/wknNwraezZw551y45/oxo1JZ1sQoLS2vrK6V1ysbm1vbO+buXlvyRGDSwpxx0fWRJIxGpKWoYqQbC4JCn5GOP7rO/c4TEZLy6EGNY+KGaBDRgGKktOSZd06I1BAjlt5mXh1eQid1fM76chzqJ3XiIdX6CZwV5aL4qBUn88yqVbOmgIvELkgVFGh65qvT5zgJSaQwQ1L2bCtWboqEopiRrOIkksQIj9CA9DSNUEikm057Z/Ao4AKqIYHT/99sikKZL6YzeT857+Xif14vUcGFm9IoThSJsI5oL0gYVBzm54N9KghWbKwJwoLqLSEeIoGw0keu6Pr2fNlF0q7X7LOafX9abVwVhyiDA3AIjoENzkED3IAmaAEMXsAb+ARfxrMxMd6Nj99oyShm9sEMjO8fs2irFg==</latexit>

M2 = {�2, 2,Z2}
<latexit sha1_base64="ZvNt7ys9v30zXr1P5+8Qwg9VnBA=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISVRUTdC0Y0bpYJ9YBPCZDpphk4yYWYilJCv0s/wB+pK1J0/4aR2YVvPZs6ccy7cc/2EUaksa2SUFhaXllfKq5W19Y3NLXN7pyV5KjBpYs646PhIEkZj0lRUMdJJBEGRz0jbH1wXfvuJCEl5/KCGCXEj1I9pQDFSWvLMOydCKsSIZbe5dwIvoZM5Pmc9OYz0kzlJSLV+BKdFOS8+asXJPbNq1awx4DyxJ6QKJmh45qvT4ziNSKwwQ1J2bStRboaEopiRvOKkkiQID1CfdDWNUUSkm4175/Ag4AKqkMDx/282Q5EsFtOZop+c9QrxP6+bquDCzWicpIrEWEe0F6QMKg6L88EeFQQrNtQEYUH1lhCHSCCs9JErur49W3aetI5r9lnNvj+t1q8mhyiDPbAPDoENzkEd3IAGaAIMXsAb+ARfxrMxMt6Nj99oyZjM7IIpGN8/ueCrGg==</latexit>

M3 = {�3, 3,Z3}

II

<latexit sha1_base64="brMAteX+9c+C0ACKLxs3srB1hdI=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0UQkZKIqBuh6MaNUsE+sAlhMp00QyeZMDMRSshX6Wf4A3Ul6s6fcFK7sK1nM2fOORfuuX7CqFSWNTJKC4tLyyvl1cra+sbmlrm905I8FZg0MWdcdHwkCaMxaSqqGOkkgqDIZ6TtD64Lv/1EhKQ8flDDhLgR6sc0oBgpLXnmnRMhFWLEstvcO4KX0Mkcn7OeHEb6yZwkpFo/htOinBcfteLknlm1atYYcJ7YE1IFEzQ889XpcZxGJFaYISm7tpUoN0NCUcxIXnFSSRKEB6hPuprGKCLSzca9c3gQcAFVSOD4/zeboUgWi+lM0U/OeoX4n9dNVXDhZjROUkVirCPaC1IGFYfF+WCPCoIVG2qCsKB6S4hDJBBW+sgVXd+eLTtPWic1+6xm359W61eTQ5TBHtgHh8AG56AObkADNAEGL+ANfIIv49kYGe/Gx2+0ZExmdsEUjO8ff6iq9g==</latexit>

M⇤ = {�⇤, ⇤,Z⇤}

module 1 module 2 module 3

meta-module

meta-GP

—  new variational parameters

—  new kernel hyperparameters
—  new inducing points

<latexit sha1_base64="VXasP/9VBy92b1RyQUvMlqP1gOs=">AAAB93icbVDJTsMwFHTKVsoWlhsXiwoJcagShIBjBReORaKL1ESR4740Vp1FtoMUon4LnBBw4z/4Af4Gp+QALXPx+M08ad74KWdSWdaXUVtaXlldq683Nja3tnfM3b2eTDJBoUsTnoiBTyRwFkNXMcVhkAogkc+h709uSr3/AEKyJL5XeQpuRMYxCxglSo8888DxEz6SeaSfwklDNvVOsWc2rZY1A14kdkWaqELHMz+dUUKzCGJFOZFyaFupcgsiFKMcpg0nk5ASOiFjGGoakwikW8zST/FxkAisQsCz/29vQSJZRtOeiKhQzmvl8D9tmKngyi1YnGYKYqotWgsyjlWCyxLwiAmgiueaECqYTolpSAShSlfV0Ofb88cukt5Zy75o2XfnzfZ1VUQdHaIjdIJsdIna6BZ1UBdR9Iie0Rt6N3LjyXgxXn+sNaPa2Ud/YHx8A1jjkt8=</latexit>

�⇤
<latexit sha1_base64="O+mhCMsBR66mHXb4R03bXkHgRJo=">AAAB93icbVDJTsMwFHwpWylbWG5cLCokxKFKEAKOFVw4FokuUhNFjuu0Vp04sh2kEvVb4ISAG//BD/A3OCUHaJmLx2/mSfMmTDlT2nG+rMrS8srqWnW9trG5tb1j7+51lMgkoW0iuJC9ECvKWULbmmlOe6mkOA457Ybjm0LvPlCpmEju9SSlfoyHCYsYwdqMAvvACwUfqElsntxLFZsGpyiw607DmQEtErckdSjRCuxPbyBIFtNEE46V6rtOqv0cS80Ip9OalymaYjLGQ9o3NMExVX4+Sz9Fx5GQSI8omv1/e3McqyKa8cRYj9S8Vgz/0/qZjq78nCVppmlCjMVoUcaRFqgoAQ2YpETziSGYSGZSIjLCEhNtqqqZ8935YxdJ56zhXjTcu/N687osogqHcAQn4MIlNOEWWtAGAo/wDG/wbk2sJ+vFev2xVqxyZx/+wPr4BmmEkuo=</latexit>

 ⇤
<latexit sha1_base64="Ddl3zzmSs6XHhnmHgKlZ4T0nD4Q=">AAACBXicbVDLSsNAFL2pr1pfUZduhhZBREoioi6LblxWsA9sQ5hMJ+3QSSbMTIQSutaf0ZWoO3/AH/BvnNQuauvZzJlzzoV7bpBwprTjfFuFpeWV1bXiemljc2t7x97dayqRSkIbRHAh2wFWlLOYNjTTnLYTSXEUcNoKhte533qgUjER3+lRQr0I92MWMoK1kXy73A0E76lRZJ4sHfvHJ2hWuTeKb1ecqjMBWiTulFRgirpvf3V7gqQRjTXhWKmO6yTay7DUjHA6LnVTRRNMhrhPO4bGOKLKyyZdxugwFBLpAUWT/2w2w5HK1zKZCOuBmvdy8T+vk+rw0stYnKSaxsREjBemHGmB8pOgHpOUaD4yBBPJzJaIDLDERJvDlUx9d77sImmeVt3zqnt7VqldTQ9RhAMowxG4cAE1uIE6NIDAE7zAO3xYj9az9Wq9/UYL1nRmH/7A+vwBEcCY3Q==</latexit>

u⇤,Z⇤



doing these learning processes independently

Modular Gaussian Processes

<latexit sha1_base64="nvmkZXQmVCoCcrG9P/qd5Tyegto=">AAACMXicbVDLSsNAFJ34rPUVdelmsAgupCQi6kYounGjVLAPbEKYTCfN0EkmzEyEEvJV+hn+QF2JuvMnnNQsbOvZzJlzzoV7rp8wKpVljY2FxaXlldXKWnV9Y3Nr29zZbUueCkxamDMuuj6ShNGYtBRVjHQTQVDkM9Lxh9eF33kiQlIeP6hRQtwIDWIaUIyUljzzzomQCjFi2W3u2fASOpnjc9aXo0g/mZOEVOvHcFqU8+KjVpzcM2tW3ZoAzhO7JDVQoumZr06f4zQiscIMSdmzrUS5GRKKYkbyqpNKkiA8RAPS0zRGEZFuNumdw8OAC6hCAif/v9kMRbJYTGeKfnLWK8T/vF6qggs3o3GSKhJjHdFekDKoOCzOB/tUEKzYSBOEBdVbQhwigbDSR67q+vZs2XnSPqnbZ3X7/rTWuCoPUQH74AAcARucgwa4AU3QAhi8gDfwCb6MZ2NsvBsfv9EFo5zZA1Mwvn8ArPCrEg==</latexit>

M1 = {�1, 1,Z1}
<latexit sha1_base64="yq2R8L2CfWK4UPaGfr2Y9G8+w3w=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISUpom6Eohs3SgX7wCaEyXTSDp1kwsxEKCFfpZ/hD9SVqDt/wknNwraezZw551y45/oxo1JZ1sQoLS2vrK6V1ysbm1vbO+buXlvyRGDSwpxx0fWRJIxGpKWoYqQbC4JCn5GOP7rO/c4TEZLy6EGNY+KGaBDRgGKktOSZd06I1BAjlt5mXh1eQid1fM76chzqJ3XiIdX6CZwV5aL4qBUn88yqVbOmgIvELkgVFGh65qvT5zgJSaQwQ1L2bCtWboqEopiRrOIkksQIj9CA9DSNUEikm057Z/Ao4AKqIYHT/99sikKZL6YzeT857+Xif14vUcGFm9IoThSJsI5oL0gYVBzm54N9KghWbKwJwoLqLSEeIoGw0keu6Pr2fNlF0q7X7LOafX9abVwVhyiDA3AIjoENzkED3IAmaAEMXsAb+ARfxrMxMd6Nj99oyShm9sEMjO8fs2irFg==</latexit>

M2 = {�2, 2,Z2}
<latexit sha1_base64="ZvNt7ys9v30zXr1P5+8Qwg9VnBA=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISVRUTdC0Y0bpYJ9YBPCZDpphk4yYWYilJCv0s/wB+pK1J0/4aR2YVvPZs6ccy7cc/2EUaksa2SUFhaXllfKq5W19Y3NLXN7pyV5KjBpYs646PhIEkZj0lRUMdJJBEGRz0jbH1wXfvuJCEl5/KCGCXEj1I9pQDFSWvLMOydCKsSIZbe5dwIvoZM5Pmc9OYz0kzlJSLV+BKdFOS8+asXJPbNq1awx4DyxJ6QKJmh45qvT4ziNSKwwQ1J2bStRboaEopiRvOKkkiQID1CfdDWNUUSkm4175/Ag4AKqkMDx/282Q5EsFtOZop+c9QrxP6+bquDCzWicpIrEWEe0F6QMKg6L88EeFQQrNtQEYUH1lhCHSCCs9JErur49W3aetI5r9lnNvj+t1q8mhyiDPbAPDoENzkEd3IAGaAIMXsAb+ARfxrMxMt6Nj99oyZjM7IIpGN8/ueCrGg==</latexit>

M3 = {�3, 3,Z3}

II

<latexit sha1_base64="brMAteX+9c+C0ACKLxs3srB1hdI=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0UQkZKIqBuh6MaNUsE+sAlhMp00QyeZMDMRSshX6Wf4A3Ul6s6fcFK7sK1nM2fOORfuuX7CqFSWNTJKC4tLyyvl1cra+sbmlrm905I8FZg0MWdcdHwkCaMxaSqqGOkkgqDIZ6TtD64Lv/1EhKQ8flDDhLgR6sc0oBgpLXnmnRMhFWLEstvcO4KX0Mkcn7OeHEb6yZwkpFo/htOinBcfteLknlm1atYYcJ7YE1IFEzQ889XpcZxGJFaYISm7tpUoN0NCUcxIXnFSSRKEB6hPuprGKCLSzca9c3gQcAFVSOD4/zeboUgWi+lM0U/OeoX4n9dNVXDhZjROUkVirCPaC1IGFYfF+WCPCoIVG2qCsKB6S4hDJBBW+sgVXd+eLTtPWic1+6xm359W61eTQ5TBHtgHh8AG56AObkADNAEGL+ANfIIv49kYGe/Gx2+0ZExmdsEUjO8ff6iq9g==</latexit>

M⇤ = {�⇤, ⇤,Z⇤}

module 1 module 2 module 3

meta-module

meta-GP

—  new variational parameters

—  new kernel hyperparameters
—  new inducing points

<latexit sha1_base64="VXasP/9VBy92b1RyQUvMlqP1gOs=">AAAB93icbVDJTsMwFHTKVsoWlhsXiwoJcagShIBjBReORaKL1ESR4740Vp1FtoMUon4LnBBw4z/4Af4Gp+QALXPx+M08ad74KWdSWdaXUVtaXlldq683Nja3tnfM3b2eTDJBoUsTnoiBTyRwFkNXMcVhkAogkc+h709uSr3/AEKyJL5XeQpuRMYxCxglSo8888DxEz6SeaSfwklDNvVOsWc2rZY1A14kdkWaqELHMz+dUUKzCGJFOZFyaFupcgsiFKMcpg0nk5ASOiFjGGoakwikW8zST/FxkAisQsCz/29vQSJZRtOeiKhQzmvl8D9tmKngyi1YnGYKYqotWgsyjlWCyxLwiAmgiueaECqYTolpSAShSlfV0Ofb88cukt5Zy75o2XfnzfZ1VUQdHaIjdIJsdIna6BZ1UBdR9Iie0Rt6N3LjyXgxXn+sNaPa2Ud/YHx8A1jjkt8=</latexit>

�⇤
<latexit sha1_base64="O+mhCMsBR66mHXb4R03bXkHgRJo=">AAAB93icbVDJTsMwFHwpWylbWG5cLCokxKFKEAKOFVw4FokuUhNFjuu0Vp04sh2kEvVb4ISAG//BD/A3OCUHaJmLx2/mSfMmTDlT2nG+rMrS8srqWnW9trG5tb1j7+51lMgkoW0iuJC9ECvKWULbmmlOe6mkOA457Ybjm0LvPlCpmEju9SSlfoyHCYsYwdqMAvvACwUfqElsntxLFZsGpyiw607DmQEtErckdSjRCuxPbyBIFtNEE46V6rtOqv0cS80Ip9OalymaYjLGQ9o3NMExVX4+Sz9Fx5GQSI8omv1/e3McqyKa8cRYj9S8Vgz/0/qZjq78nCVppmlCjMVoUcaRFqgoAQ2YpETziSGYSGZSIjLCEhNtqqqZ8935YxdJ56zhXjTcu/N687osogqHcAQn4MIlNOEWWtAGAo/wDG/wbk2sJ+vFev2xVqxyZx/+wPr4BmmEkuo=</latexit>

 ⇤
<latexit sha1_base64="Ddl3zzmSs6XHhnmHgKlZ4T0nD4Q=">AAACBXicbVDLSsNAFL2pr1pfUZduhhZBREoioi6LblxWsA9sQ5hMJ+3QSSbMTIQSutaf0ZWoO3/AH/BvnNQuauvZzJlzzoV7bpBwprTjfFuFpeWV1bXiemljc2t7x97dayqRSkIbRHAh2wFWlLOYNjTTnLYTSXEUcNoKhte533qgUjER3+lRQr0I92MWMoK1kXy73A0E76lRZJ4sHfvHJ2hWuTeKb1ecqjMBWiTulFRgirpvf3V7gqQRjTXhWKmO6yTay7DUjHA6LnVTRRNMhrhPO4bGOKLKyyZdxugwFBLpAUWT/2w2w5HK1zKZCOuBmvdy8T+vk+rw0stYnKSaxsREjBemHGmB8pOgHpOUaD4yBBPJzJaIDLDERJvDlUx9d77sImmeVt3zqnt7VqldTQ9RhAMowxG4cAE1uIE6NIDAE7zAO3xYj9az9Wq9/UYL1nRmH/7A+vwBEcCY3Q==</latexit>

u⇤,Z⇤

We need the log-marginal likelihood!



Factorisable (marginal) likelihood

first step — data divided in K subsets

<latexit sha1_base64="oxNxjBugv0acwQUoPXL3TmuWoNw="></latexit>

log p(y) = log p(y1,y2, . . . ,yK) = log

Z
p(y, f+)f+

<latexit sha1_base64="R2qjFk4RgUb6GVL3qY94GlrF3Mo="></latexit>

log p(y) = log

ZZ
q(u⇤)p(f+6=u⇤ |u⇤)p(y|f+)

p(u⇤)

q(u⇤)
df+6=u⇤du⇤

II

<latexit sha1_base64="+YL9mRZ2ya3uSoK3odb5Fom6u6o="></latexit>

� Eq(u⇤)


Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)] + log

p(u⇤)

q(u⇤)

�



second step — augmentation + large-dimensional integrals

Factorisable (marginal) likelihood

first step — data divided in K subsets

<latexit sha1_base64="oxNxjBugv0acwQUoPXL3TmuWoNw="></latexit>

log p(y) = log p(y1,y2, . . . ,yK) = log

Z
p(y, f+)f+

<latexit sha1_base64="R2qjFk4RgUb6GVL3qY94GlrF3Mo="></latexit>

log p(y) = log

ZZ
q(u⇤)p(f+6=u⇤ |u⇤)p(y|f+)

p(u⇤)

q(u⇤)
df+6=u⇤du⇤

II

<latexit sha1_base64="+YL9mRZ2ya3uSoK3odb5Fom6u6o="></latexit>

� Eq(u⇤)


Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)] + log

p(u⇤)

q(u⇤)

�



third step — conditioning on new inducing points

second step — augmentation + large-dimensional integrals

first step — data divided in K subsets

<latexit sha1_base64="oxNxjBugv0acwQUoPXL3TmuWoNw="></latexit>

log p(y) = log p(y1,y2, . . . ,yK) = log

Z
p(y, f+)f+

Factorisable (marginal) likelihood

<latexit sha1_base64="R2qjFk4RgUb6GVL3qY94GlrF3Mo="></latexit>

log p(y) = log

ZZ
q(u⇤)p(f+6=u⇤ |u⇤)p(y|f+)

p(u⇤)

q(u⇤)
df+6=u⇤du⇤

II

<latexit sha1_base64="+YL9mRZ2ya3uSoK3odb5Fom6u6o="></latexit>

� Eq(u⇤)


Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)] + log

p(u⇤)

q(u⇤)

�



third step — conditioning on new inducing points

second step — augmentation + large-dimensional integrals

first step — data divided in K subsets

<latexit sha1_base64="oxNxjBugv0acwQUoPXL3TmuWoNw="></latexit>

log p(y) = log p(y1,y2, . . . ,yK) = log

Z
p(y, f+)f+

Factorisable (marginal) likelihood

<latexit sha1_base64="R2qjFk4RgUb6GVL3qY94GlrF3Mo="></latexit>

log p(y) = log

ZZ
q(u⇤)p(f+6=u⇤ |u⇤)p(y|f+)

p(u⇤)

q(u⇤)
df+6=u⇤du⇤

the expectation seems to be 


easily factorisable

II

<latexit sha1_base64="+YL9mRZ2ya3uSoK3odb5Fom6u6o="></latexit>

� Eq(u⇤)


Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)] + log

p(u⇤)

q(u⇤)

�



70

Summary index

Gaussian processes (in a nutshell)

Modular Gaussian processes

gaussian likelihoods

non-gaussian likelihoods

sparse approximations

factorisable (marginal) likelihoods

module-driven lower bounds

results

Bayesian likelihood approximation

II

I



Bayesian likelihood approximation

some manipulations are in order
<latexit sha1_base64="Xuatvxz2QiNZ0bNZ8y3pqFOla+Y="></latexit>

Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)]

II



expanding the likelihood wrt modules

Bayesian likelihood approximation

<latexit sha1_base64="Xuatvxz2QiNZ0bNZ8y3pqFOla+Y="></latexit>

Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)]

<latexit sha1_base64="UP2hmGHX/TAY3c+AvWjpBoH0ciI=">AAACS3icbVDNS8MwHE2n0zm/ph69BIewMRntEPUiDL0IXia4D9hKSbN0C0ubkqTC6Pofqnf/Dj2JiunsQTffJS/vvYTf77kho1KZ5ouRW1nNr60XNoqbW9s7u6W9/Y7kkcCkjTnjouciSRgNSFtRxUgvFAT5LiNdd3Kd+t0HIiTlwb2ahsT20SigHsVIackpjQeMj2BYGbicDeXU10c8TWaeU6vCS/iv6VgncEFpaGXIlVwybuEMek5cS6pOqWzWzTngMrEyUgYZWk7pUX+JI58ECjMkZd8yQ2XHSCiKGUmKg0iSEOEJGpG+pgHyibTjeSMJPPa4gGpM4Pz+OxsjX6bz6YyP1Fgueqn4n9ePlHdhxzQII0UCrCPa8yIGFYdpsXBIBcGKTTVBWFA9JcRjJBBWuv6iXt9aXHaZdBp166xu3Z2Wm1dZEQVwCI5ABVjgHDTBDWiBNsDgGbyBT/BlPBmvxrvx8RPNGdmbA/AHufw3ryWztw==</latexit>

log p(y|f+) = log p(y1,y2, . . . ,yK |f+)

II



applying conditional indep. (CI)

Bayesian likelihood approximation

<latexit sha1_base64="Xuatvxz2QiNZ0bNZ8y3pqFOla+Y="></latexit>

Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)]

<latexit sha1_base64="UP2hmGHX/TAY3c+AvWjpBoH0ciI=">AAACS3icbVDNS8MwHE2n0zm/ph69BIewMRntEPUiDL0IXia4D9hKSbN0C0ubkqTC6Pofqnf/Dj2JiunsQTffJS/vvYTf77kho1KZ5ouRW1nNr60XNoqbW9s7u6W9/Y7kkcCkjTnjouciSRgNSFtRxUgvFAT5LiNdd3Kd+t0HIiTlwb2ahsT20SigHsVIackpjQeMj2BYGbicDeXU10c8TWaeU6vCS/iv6VgncEFpaGXIlVwybuEMek5cS6pOqWzWzTngMrEyUgYZWk7pUX+JI58ECjMkZd8yQ2XHSCiKGUmKg0iSEOEJGpG+pgHyibTjeSMJPPa4gGpM4Pz+OxsjX6bz6YyP1Fgueqn4n9ePlHdhxzQII0UCrCPa8yIGFYdpsXBIBcGKTTVBWFA9JcRjJBBWuv6iXt9aXHaZdBp166xu3Z2Wm1dZEQVwCI5ABVjgHDTBDWiBNsDgGbyBT/BlPBmvxrvx8RPNGdmbA/AHufw3ryWztw==</latexit>

log p(y|f+) = log p(y1,y2, . . . ,yK |f+)
<latexit sha1_base64="HUh9i9YREF+iIuVHp2w0mACLddM=">AAACEXicbVDLSsNAFJ34rPUVdelmsAgVoSQi6qZQdCO4qWAf0MQwmU7aIZNMmJkIJeYr9Gd0JepOf8C/cVqz0NazmTP3nAv3HD9hVCrL+jLm5hcWl5ZLK+XVtfWNTXNruy15KjBpYc646PpIEkZj0lJUMdJNBEGRz0jHDy/GeueOCEl5fKNGCXEjNIhpQDFSeuSZtTp0GB9AJxG8f5td5V4W1u0cJlXH56wvR5F+slHuhfeBd3jgmRWrZk0AZ4ldkAoo0PTMT6fPcRqRWGGGpOzZVqLcDAlFMSN52UklSRAO0YD0NI1RRKSbTXLlcD/gAqohgZP/b2+GIjm+TXsipIZyWhsP/9N6qQrO3IzGSapIjLVFa0HKoOJwXA/sU0GwYiNNEBZUXwnxEAmElS6xrOPb02FnSfuoZp/U7OvjSuO8KKIEdsEeqAIbnIIGuARN0AIYPIJn8AbejQfjyXgxXn+sc0axswP+wPj4BiMlnSo=</latexit>

= log
KY

k=1

p(yk|f+)

expanding the likelihood wrt modules

II



observations are still there!

Bayesian likelihood approximation

<latexit sha1_base64="Xuatvxz2QiNZ0bNZ8y3pqFOla+Y="></latexit>

Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)]

<latexit sha1_base64="UP2hmGHX/TAY3c+AvWjpBoH0ciI=">AAACS3icbVDNS8MwHE2n0zm/ph69BIewMRntEPUiDL0IXia4D9hKSbN0C0ubkqTC6Pofqnf/Dj2JiunsQTffJS/vvYTf77kho1KZ5ouRW1nNr60XNoqbW9s7u6W9/Y7kkcCkjTnjouciSRgNSFtRxUgvFAT5LiNdd3Kd+t0HIiTlwb2ahsT20SigHsVIackpjQeMj2BYGbicDeXU10c8TWaeU6vCS/iv6VgncEFpaGXIlVwybuEMek5cS6pOqWzWzTngMrEyUgYZWk7pUX+JI58ECjMkZd8yQ2XHSCiKGUmKg0iSEOEJGpG+pgHyibTjeSMJPPa4gGpM4Pz+OxsjX6bz6YyP1Fgueqn4n9ePlHdhxzQII0UCrCPa8yIGFYdpsXBIBcGKTTVBWFA9JcRjJBBWuv6iXt9aXHaZdBp166xu3Z2Wm1dZEQVwCI5ABVjgHDTBDWiBNsDgGbyBT/BlPBmvxrvx8RPNGdmbA/AHufw3ryWztw==</latexit>

log p(y|f+) = log p(y1,y2, . . . ,yK |f+)
<latexit sha1_base64="HUh9i9YREF+iIuVHp2w0mACLddM=">AAACEXicbVDLSsNAFJ34rPUVdelmsAgVoSQi6qZQdCO4qWAf0MQwmU7aIZNMmJkIJeYr9Gd0JepOf8C/cVqz0NazmTP3nAv3HD9hVCrL+jLm5hcWl5ZLK+XVtfWNTXNruy15KjBpYc646PpIEkZj0lJUMdJNBEGRz0jHDy/GeueOCEl5fKNGCXEjNIhpQDFSeuSZtTp0GB9AJxG8f5td5V4W1u0cJlXH56wvR5F+slHuhfeBd3jgmRWrZk0AZ4ldkAoo0PTMT6fPcRqRWGGGpOzZVqLcDAlFMSN52UklSRAO0YD0NI1RRKSbTXLlcD/gAqohgZP/b2+GIjm+TXsipIZyWhsP/9N6qQrO3IzGSapIjLVFa0HKoOJwXA/sU0GwYiNNEBZUXwnxEAmElS6xrOPb02FnSfuoZp/U7OvjSuO8KKIEdsEeqAIbnIIGuARN0AIYPIJn8AbejQfjyXgxXn+sc0axswP+wPj4BiMlnSo=</latexit>

= log
KY

k=1

p(yk|f+) applying conditional indep. (CI)

expanding the likelihood wrt modules

<latexit sha1_base64="WcNXEP5vkICTDU3ctKoFkegKDeM=">AAACEHicbVDLSsNAFJ3UV62vqks3g0WoiCURUTeFohvBTQX7gCaGyXTSDplkwsxEKDE/oT+jK1F34g/4N05rFtp6NnPmnnPhnuPFjEplml9GYW5+YXGpuFxaWV1b3yhvbrUlTwQmLcwZF10PScJoRFqKKka6sSAo9BjpeMHFWO/cESEpj27UKCZOiAYR9SlGSo/c8mEd2jIJ3TSoW9ltepVBm/EBjKu2x1lfjkL9pKPMDe5992DfLVfMmjkBnCVWTiogR9Mtf9p9jpOQRAozJGXPMmPlpEgoihnJSnYiSYxwgAakp2mEQiKddBIrg3s+F1ANCZz8f3tTFMrxbdoTIjWU09p4+J/WS5R/5qQ0ihNFIqwtWvMTBhWH43ZgnwqCFRtpgrCg+kqIh0ggrHSHJR3fmg47S9pHNeukZl0fVxrneRFFsAN2QRVY4BQ0wCVoghbA4BE8gzfwbjwYT8aL8fpjLRj5zjb4A+PjG18EnMA=</latexit>

=
KX

k=1

log p(yk|f+)

II



if posterior = prior x likelihood


(unnormalized)

then likelihood = posterior/prior


(unnormalized)

<latexit sha1_base64="Xuatvxz2QiNZ0bNZ8y3pqFOla+Y="></latexit>

Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)]

Bayesian likelihood approximation

<latexit sha1_base64="UP2hmGHX/TAY3c+AvWjpBoH0ciI=">AAACS3icbVDNS8MwHE2n0zm/ph69BIewMRntEPUiDL0IXia4D9hKSbN0C0ubkqTC6Pofqnf/Dj2JiunsQTffJS/vvYTf77kho1KZ5ouRW1nNr60XNoqbW9s7u6W9/Y7kkcCkjTnjouciSRgNSFtRxUgvFAT5LiNdd3Kd+t0HIiTlwb2ahsT20SigHsVIackpjQeMj2BYGbicDeXU10c8TWaeU6vCS/iv6VgncEFpaGXIlVwybuEMek5cS6pOqWzWzTngMrEyUgYZWk7pUX+JI58ECjMkZd8yQ2XHSCiKGUmKg0iSEOEJGpG+pgHyibTjeSMJPPa4gGpM4Pz+OxsjX6bz6YyP1Fgueqn4n9ePlHdhxzQII0UCrCPa8yIGFYdpsXBIBcGKTTVBWFA9JcRjJBBWuv6iXt9aXHaZdBp166xu3Z2Wm1dZEQVwCI5ABVjgHDTBDWiBNsDgGbyBT/BlPBmvxrvx8RPNGdmbA/AHufw3ryWztw==</latexit>

log p(y|f+) = log p(y1,y2, . . . ,yK |f+)
<latexit sha1_base64="HUh9i9YREF+iIuVHp2w0mACLddM=">AAACEXicbVDLSsNAFJ34rPUVdelmsAgVoSQi6qZQdCO4qWAf0MQwmU7aIZNMmJkIJeYr9Gd0JepOf8C/cVqz0NazmTP3nAv3HD9hVCrL+jLm5hcWl5ZLK+XVtfWNTXNruy15KjBpYc646PpIEkZj0lJUMdJNBEGRz0jHDy/GeueOCEl5fKNGCXEjNIhpQDFSeuSZtTp0GB9AJxG8f5td5V4W1u0cJlXH56wvR5F+slHuhfeBd3jgmRWrZk0AZ4ldkAoo0PTMT6fPcRqRWGGGpOzZVqLcDAlFMSN52UklSRAO0YD0NI1RRKSbTXLlcD/gAqohgZP/b2+GIjm+TXsipIZyWhsP/9N6qQrO3IzGSapIjLVFa0HKoOJwXA/sU0GwYiNNEBZUXwnxEAmElS6xrOPb02FnSfuoZp/U7OvjSuO8KKIEdsEeqAIbnIIGuARN0AIYPIJn8AbejQfjyXgxXn+sc0axswP+wPj4BiMlnSo=</latexit>

= log
KY

k=1

p(yk|f+) applying conditional indep. (CI)

expanding the likelihood wrt modules

<latexit sha1_base64="WcNXEP5vkICTDU3ctKoFkegKDeM=">AAACEHicbVDLSsNAFJ3UV62vqks3g0WoiCURUTeFohvBTQX7gCaGyXTSDplkwsxEKDE/oT+jK1F34g/4N05rFtp6NnPmnnPhnuPFjEplml9GYW5+YXGpuFxaWV1b3yhvbrUlTwQmLcwZF10PScJoRFqKKka6sSAo9BjpeMHFWO/cESEpj27UKCZOiAYR9SlGSo/c8mEd2jIJ3TSoW9ltepVBm/EBjKu2x1lfjkL9pKPMDe5992DfLVfMmjkBnCVWTiogR9Mtf9p9jpOQRAozJGXPMmPlpEgoihnJSnYiSYxwgAakp2mEQiKddBIrg3s+F1ANCZz8f3tTFMrxbdoTIjWU09p4+J/WS5R/5qQ0ihNFIqwtWvMTBhWH43ZgnwqCFRtpgrCg+kqIh0ggrHSHJR3fmg47S9pHNeukZl0fVxrneRFFsAN2QRVY4BQ0wCVoghbA4BE8gzfwbjwYT8aL8fpjLRj5zjb4A+PjG18EnMA=</latexit>

=
KX

k=1

log p(yk|f+)
<latexit sha1_base64="Qq6BHaFqYqpPwIpygpQMaOygvJY=">AAACHHicbZBLSwMxFIUzPmt9VV26CRZBEcqMiI+FUHQjuKlgW7EzDpmYacNkJjHJiGWYv6J/Rle+doL/xrSO4OuuvtxzAvecQDCqtG2/WyOjY+MTk6Wp8vTM7Nx8ZWGxpXgqMWlizrg8C5AijCakqalm5ExIguKAkXYQHQ709jWRivLkVPcF8WLUTWhIMdJm5Vf2oIuEkPwGuiqN/Szad/KL7Dh3Ge/Ccz+CbigRzq78aC30N9bzTHyRX6naNXs48C84BVRBMQ2/8uRecpzGJNGYIaU6ji20lyGpKWYkL7upIgLhCHVJx2CCYqK8bBgxh6shl1D3CBy+v3szFCvVjwPjiZHuqd/aYPmf1kl1uOtlNBGpJgk2FqOFKYOaw0FT8JJKgjXrG0BYUnMlxD1k2tCmz7KJ7/wO+xdamzVnu+acbFXrB0URJbAMVsAacMAOqIMj0ABNgMEdeAAv4NW6te6tR+v50zpiFX+WwI+x3j4Az3WhGQ==</latexit>

⇡
KX

k=1

logZk
qk(f+)

pk(f+)

II



no more data-dependency! 

Bayesian likelihood approximation

<latexit sha1_base64="Xuatvxz2QiNZ0bNZ8y3pqFOla+Y="></latexit>

Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)]
<latexit sha1_base64="2T3eVY+JxKWnVc2onyOPhXikWcI="></latexit>

⇡
KX

k=1

Ep(f+ 6=u⇤ |u⇤)


logZk

qk(f+)

pk(f+)

�

II



Bayesian likelihood approximation

<latexit sha1_base64="Xuatvxz2QiNZ0bNZ8y3pqFOla+Y="></latexit>

Ep(f+ 6=u⇤ |u⇤)[log p(y|f+)]
<latexit sha1_base64="2T3eVY+JxKWnVc2onyOPhXikWcI="></latexit>

⇡
KX

k=1

Ep(f+ 6=u⇤ |u⇤)


logZk

qk(f+)

pk(f+)

�

expectation integrals got reduced

thanks to Gaussian marginal properties

bitte schön!

<latexit sha1_base64="u8/RYzIrqliUpTcR5os5zQvT16M="></latexit>

=
KX

k=1

Ep(uk|u⇤)


logZk

qk(uk)

pk(uk)

�

II
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Summary index

Gaussian processes (in a nutshell)

Modular Gaussian processes

gaussian likelihoods

non-gaussian likelihoods

sparse approximations

factorisable (marginal) likelihoods

module-driven lower bounds

results

Bayesian likelihood approximation

II

I



Module-driven bound

<latexit sha1_base64="nvmkZXQmVCoCcrG9P/qd5Tyegto=">AAACMXicbVDLSsNAFJ34rPUVdelmsAgupCQi6kYounGjVLAPbEKYTCfN0EkmzEyEEvJV+hn+QF2JuvMnnNQsbOvZzJlzzoV7rp8wKpVljY2FxaXlldXKWnV9Y3Nr29zZbUueCkxamDMuuj6ShNGYtBRVjHQTQVDkM9Lxh9eF33kiQlIeP6hRQtwIDWIaUIyUljzzzomQCjFi2W3u2fASOpnjc9aXo0g/mZOEVOvHcFqU8+KjVpzcM2tW3ZoAzhO7JDVQoumZr06f4zQiscIMSdmzrUS5GRKKYkbyqpNKkiA8RAPS0zRGEZFuNumdw8OAC6hCAif/v9kMRbJYTGeKfnLWK8T/vF6qggs3o3GSKhJjHdFekDKoOCzOB/tUEKzYSBOEBdVbQhwigbDSR67q+vZs2XnSPqnbZ3X7/rTWuCoPUQH74AAcARucgwa4AU3QAhi8gDfwCb6MZ2NsvBsfv9EFo5zZA1Mwvn8ArPCrEg==</latexit>

M1 = {�1, 1,Z1}
<latexit sha1_base64="yq2R8L2CfWK4UPaGfr2Y9G8+w3w=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISUpom6Eohs3SgX7wCaEyXTSDp1kwsxEKCFfpZ/hD9SVqDt/wknNwraezZw551y45/oxo1JZ1sQoLS2vrK6V1ysbm1vbO+buXlvyRGDSwpxx0fWRJIxGpKWoYqQbC4JCn5GOP7rO/c4TEZLy6EGNY+KGaBDRgGKktOSZd06I1BAjlt5mXh1eQid1fM76chzqJ3XiIdX6CZwV5aL4qBUn88yqVbOmgIvELkgVFGh65qvT5zgJSaQwQ1L2bCtWboqEopiRrOIkksQIj9CA9DSNUEikm057Z/Ao4AKqIYHT/99sikKZL6YzeT857+Xif14vUcGFm9IoThSJsI5oL0gYVBzm54N9KghWbKwJwoLqLSEeIoGw0keu6Pr2fNlF0q7X7LOafX9abVwVhyiDA3AIjoENzkED3IAmaAEMXsAb+ARfxrMxMd6Nj99oyShm9sEMjO8fs2irFg==</latexit>

M2 = {�2, 2,Z2}
<latexit sha1_base64="ZvNt7ys9v30zXr1P5+8Qwg9VnBA=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISVRUTdC0Y0bpYJ9YBPCZDpphk4yYWYilJCv0s/wB+pK1J0/4aR2YVvPZs6ccy7cc/2EUaksa2SUFhaXllfKq5W19Y3NLXN7pyV5KjBpYs646PhIEkZj0lRUMdJJBEGRz0jbH1wXfvuJCEl5/KCGCXEj1I9pQDFSWvLMOydCKsSIZbe5dwIvoZM5Pmc9OYz0kzlJSLV+BKdFOS8+asXJPbNq1awx4DyxJ6QKJmh45qvT4ziNSKwwQ1J2bStRboaEopiRvOKkkiQID1CfdDWNUUSkm4175/Ag4AKqkMDx/282Q5EsFtOZop+c9QrxP6+bquDCzWicpIrEWEe0F6QMKg6L88EeFQQrNtQEYUH1lhCHSCCs9JErur49W3aetI5r9lnNvj+t1q8mhyiDPbAPDoENzkEd3IAGaAIMXsAb+ARfxrMxMt6Nj99oyZjM7IIpGN8/ueCrGg==</latexit>

M3 = {�3, 3,Z3}
<latexit sha1_base64="rzYAA7t4QCB+8geDsVtymUWNWmU=">AAACMXicbVDLSsNAFJ3UV62vqEs3g0VwISURUTdC0Y0gSgX7wCaEyXTSDJ1kwsxEKCFfpZ/hD9SVqDt/wkntwraezZw551y45/oJo1JZ1sgoLSwuLa+UVytr6xubW+b2TkvyVGDSxJxx0fGRJIzGpKmoYqSTCIIin5G2P7gq/PYTEZLy+EENE+JGqB/TgGKktOSZd06EVIgRy25z7wZeQCdzfM56chjpJ3OSkGr9CE6Lcl581IqTe2bVqlljwHliT0gVTNDwzFenx3EakVhhhqTs2lai3AwJRTEjecVJJUkQHqA+6Woao4hINxv3zuFBwAVUIYHj/99shiJZLKYzRT856xXif143VcG5m9E4SRWJsY5oL0gZVBwW54M9KghWbKgJwoLqLSEOkUBY6SNXdH17tuw8aR3X7NOafX9SrV9ODlEGe2AfHAIbnIE6uAYN0AQYvIA38Am+jGdjZLwbH7/RkjGZ2QVTML5/AFUvq3o=</latexit>

MK = {�K , K ,ZK}

<latexit sha1_base64="I0Y2oXLCdNOYzlXb1i/selzv2zs=">AAAB5nicbVC7TsNAEFyHVwivACWNRYREFdkIAWUEDWWQcBIpsaLzZR2fcn7obo0UWfkFqBDQ8UH8AH/DJbiAwFSzO7PSzAaZFJoc59OqrKyurW9UN2tb2zu7e/X9g45Oc8XR46lMVS9gGqVI0CNBEnuZQhYHErvB5Gaudx9QaZEm9zTN0I/ZOBGh4IzMyhuMUtLDesNpOgvYf4lbkgaUaA/rH+aO5zEmxCXTuu86GfkFUyS4xFltkGvMGJ+wMfYNTViM2i8WYWf2SZgqmyK0F/NPb8FiradxYDwxo0gva/Plf1o/p/DKL0SS5YQJNxajhbm0KbXnne2RUMhJTg1hXAmT0uYRU4yT+UzN1HeXy/4lnbOme9F0784brevyEVU4gmM4BRcuoQW30AYPOAh4gld4syLr0Xq2Xr6tFau8OYRfsN6/AN6UjF0=</latexit>. . .

A bound without data!

new complexity: O((
X

k

Mk)M
2)

<latexit sha1_base64="WeJtIQHLSdJamz7ZfrKXC/CZUDs=">AAAB/3icbVDLSsNAFJ34rPUVdamLwSK0m5IUQZdFN26KFewDmhgm00k7ZCYJMxOhhC70Z3Ql6s5/8Af8Gyc1C209q3PvORfuOX7CqFSW9WUsLa+srq2XNsqbW9s7u+beflfGqcCkg2MWi76PJGE0Ih1FFSP9RBDEfUZ6fniZ6717IiSNo1s1SYjL0SiiAcVI6ZVnHjkcqTFGLLueVquOTLkXwpYX1lp3jZpnVqy6NQNcJHZBKqBA2zM/nWGMU04ihRmScmBbiXIzJBTFjEzLTipJgnCIRmSgaYQ4kW42SzGFJ0EsoBoTOJt/ezPEpZxwX3vyb+W8li//0wapCs7djEZJqkiEtUVrQcqgimFeBhxSQbBiE00QFlR/CfEYCYSVrqys49vzYRdJt1G3rbp9c1ppXhRFlMAhOAZVYIMz0ARXoA06AINH8AzewLvxYDwZL8brj3XJKG4OwB8YH9+HOpUG</latexit><latexit sha1_base64="WeJtIQHLSdJamz7ZfrKXC/CZUDs=">AAAB/3icbVDLSsNAFJ34rPUVdamLwSK0m5IUQZdFN26KFewDmhgm00k7ZCYJMxOhhC70Z3Ql6s5/8Af8Gyc1C209q3PvORfuOX7CqFSW9WUsLa+srq2XNsqbW9s7u+beflfGqcCkg2MWi76PJGE0Ih1FFSP9RBDEfUZ6fniZ6717IiSNo1s1SYjL0SiiAcVI6ZVnHjkcqTFGLLueVquOTLkXwpYX1lp3jZpnVqy6NQNcJHZBKqBA2zM/nWGMU04ihRmScmBbiXIzJBTFjEzLTipJgnCIRmSgaYQ4kW42SzGFJ0EsoBoTOJt/ezPEpZxwX3vyb+W8li//0wapCs7djEZJqkiEtUVrQcqgimFeBhxSQbBiE00QFlR/CfEYCYSVrqys49vzYRdJt1G3rbp9c1ppXhRFlMAhOAZVYIMz0ARXoA06AINH8AzewLvxYDwZL8brj3XJKG4OwB8YH9+HOpUG</latexit><latexit sha1_base64="WeJtIQHLSdJamz7ZfrKXC/CZUDs=">AAAB/3icbVDLSsNAFJ34rPUVdamLwSK0m5IUQZdFN26KFewDmhgm00k7ZCYJMxOhhC70Z3Ql6s5/8Af8Gyc1C209q3PvORfuOX7CqFSW9WUsLa+srq2XNsqbW9s7u+beflfGqcCkg2MWi76PJGE0Ih1FFSP9RBDEfUZ6fniZ6717IiSNo1s1SYjL0SiiAcVI6ZVnHjkcqTFGLLueVquOTLkXwpYX1lp3jZpnVqy6NQNcJHZBKqBA2zM/nWGMU04ihRmScmBbiXIzJBTFjEzLTipJgnCIRmSgaYQ4kW42SzGFJ0EsoBoTOJt/ezPEpZxwX3vyb+W8li//0wapCs7djEZJqkiEtUVrQcqgimFeBhxSQbBiE00QFlR/CfEYCYSVrqys49vzYRdJt1G3rbp9c1ppXhRFlMAhOAZVYIMz0ARXoA06AINH8AzewLvxYDwZL8brj3XJKG4OwB8YH9+HOpUG</latexit><latexit sha1_base64="WeJtIQHLSdJamz7ZfrKXC/CZUDs=">AAAB/3icbVDLSsNAFJ34rPUVdamLwSK0m5IUQZdFN26KFewDmhgm00k7ZCYJMxOhhC70Z3Ql6s5/8Af8Gyc1C209q3PvORfuOX7CqFSW9WUsLa+srq2XNsqbW9s7u+beflfGqcCkg2MWi76PJGE0Ih1FFSP9RBDEfUZ6fniZ6717IiSNo1s1SYjL0SiiAcVI6ZVnHjkcqTFGLLueVquOTLkXwpYX1lp3jZpnVqy6NQNcJHZBKqBA2zM/nWGMU04ihRmScmBbiXIzJBTFjEzLTipJgnCIRmSgaYQ4kW42SzGFJ0EsoBoTOJt/ezPEpZxwX3vyb+W8li//0wapCs7djEZJqkiEtUVrQcqgimFeBhxSQbBiE00QFlR/CfEYCYSVrqys49vzYRdJt1G3rbp9c1ppXhRFlMAhOAZVYIMz0ARXoA06AINH8AzewLvxYDwZL8brj3XJKG4OwB8YH9+HOpUG</latexit>

II
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Summary index

Gaussian processes (in a nutshell)

Modular Gaussian processes

gaussian likelihoods

non-gaussian likelihoods

sparse approximations

factorisable (marginal) likelihoods

module-driven lower bounds

results

Bayesian likelihood approximation

II

I



Results / parallel inference 

Regression w. 5 independent tasks

II



Results / banana classification 

Classification in R2
<latexit sha1_base64="AB4dkV9PtEUj2OJh/8+pUYBMnrs=">AAAB7XicbVDLTsJAFL3FF+ILdelmIjFxRVpiokuiG5doBEloJdPhAhOmnWZmakIaPkNXRt35M/6Af+MUu1DwrM6959zknBsmgmvjul9OaWV1bX2jvFnZ2t7Z3avuH3S0TBXDNpNCqm5INQoeY9twI7CbKKRRKPA+nFzl+v0jKs1lfGemCQYRHcV8yBk1duX7ETXjMMxuZw+NfrXm1t05yDLxClKDAq1+9dMfSJZGGBsmqNY9z01MkFFlOBM4q/ipxoSyCR1hz9KYRqiDbJ55Rk6GUhEzRjKff3szGmk9jULrydPpRS1f/qf1UjO8CDIeJ6nBmFmL1YapIEaSvDoZcIXMiKkllCluUxI2pooyYx9UsfW9xbLLpNOoe27duzmrNS+LR5ThCI7hFDw4hyZcQwvawCCBZ3iDd0c6T86L8/pjLTnFzSH8gfPxDcXYjys=</latexit><latexit sha1_base64="AB4dkV9PtEUj2OJh/8+pUYBMnrs=">AAAB7XicbVDLTsJAFL3FF+ILdelmIjFxRVpiokuiG5doBEloJdPhAhOmnWZmakIaPkNXRt35M/6Af+MUu1DwrM6959zknBsmgmvjul9OaWV1bX2jvFnZ2t7Z3avuH3S0TBXDNpNCqm5INQoeY9twI7CbKKRRKPA+nFzl+v0jKs1lfGemCQYRHcV8yBk1duX7ETXjMMxuZw+NfrXm1t05yDLxClKDAq1+9dMfSJZGGBsmqNY9z01MkFFlOBM4q/ipxoSyCR1hz9KYRqiDbJ55Rk6GUhEzRjKff3szGmk9jULrydPpRS1f/qf1UjO8CDIeJ6nBmFmL1YapIEaSvDoZcIXMiKkllCluUxI2pooyYx9UsfW9xbLLpNOoe27duzmrNS+LR5ThCI7hFDw4hyZcQwvawCCBZ3iDd0c6T86L8/pjLTnFzSH8gfPxDcXYjys=</latexit><latexit sha1_base64="AB4dkV9PtEUj2OJh/8+pUYBMnrs=">AAAB7XicbVDLTsJAFL3FF+ILdelmIjFxRVpiokuiG5doBEloJdPhAhOmnWZmakIaPkNXRt35M/6Af+MUu1DwrM6959zknBsmgmvjul9OaWV1bX2jvFnZ2t7Z3avuH3S0TBXDNpNCqm5INQoeY9twI7CbKKRRKPA+nFzl+v0jKs1lfGemCQYRHcV8yBk1duX7ETXjMMxuZw+NfrXm1t05yDLxClKDAq1+9dMfSJZGGBsmqNY9z01MkFFlOBM4q/ipxoSyCR1hz9KYRqiDbJ55Rk6GUhEzRjKff3szGmk9jULrydPpRS1f/qf1UjO8CDIeJ6nBmFmL1YapIEaSvDoZcIXMiKkllCluUxI2pooyYx9UsfW9xbLLpNOoe27duzmrNS+LR5ThCI7hFDw4hyZcQwvawCCBZ3iDd0c6T86L8/pjLTnFzSH8gfPxDcXYjys=</latexit><latexit sha1_base64="AB4dkV9PtEUj2OJh/8+pUYBMnrs=">AAAB7XicbVDLTsJAFL3FF+ILdelmIjFxRVpiokuiG5doBEloJdPhAhOmnWZmakIaPkNXRt35M/6Af+MUu1DwrM6959zknBsmgmvjul9OaWV1bX2jvFnZ2t7Z3avuH3S0TBXDNpNCqm5INQoeY9twI7CbKKRRKPA+nFzl+v0jKs1lfGemCQYRHcV8yBk1duX7ETXjMMxuZw+NfrXm1t05yDLxClKDAq1+9dMfSJZGGBsmqNY9z01MkFFlOBM4q/ipxoSyCR1hz9KYRqiDbJ55Rk6GUhEzRjKff3szGmk9jULrydPpRS1f/qf1UjO8CDIeJ6nBmFmL1YapIEaSvDoZcIXMiKkllCluUxI2pooyYx9UsfW9xbLLpNOoe27duzmrNS+LR5ThCI7hFDw4hyZcQwvawCCBZ3iDd0c6T86L8/pjLTnFzSH8gfPxDcXYjys=</latexit>

II



Results / image recognition 

{0, 1}
<latexit sha1_base64="SD4k5aJk/Zmh5lXmEjXkv7noP6A=">AAAB6HicbZDLSgMxFIbP1Futt6pLN8EiuJCSEUGXRTcuK9gLdIaSSc+0sZkLSUYoQ99BV6LufB5fwLcxrbPQ1n/15fx/4PwnSKXQhtIvp7Syura+Ud6sbG3v7O5V9w/aOskUxxZPZKK6AdMoRYwtI4zEbqqQRYHETjC+mfmdR1RaJPG9maToR2wYi1BwZuyo4+X0zPWm/WqN1ulcZBncAmpQqNmvfnqDhGcRxoZLpnXPpanxc6aM4BKnFS/TmDI+ZkPsWYxZhNrP5+tOyUmYKGJGSObv39mcRVpPosBmImZGetGbDf/zepkJr/xcxGlmMOY2Yr0wk8QkZNaaDIRCbuTEAuNK2C0JHzHFuLG3qdj67mLZZWif111ad+8uao3r4hBlOIJjOAUXLqEBt9CEFnAYwzO8wbvz4Dw5L87rT7TkFH8O4Y+cj29jToyS</latexit><latexit sha1_base64="SD4k5aJk/Zmh5lXmEjXkv7noP6A=">AAAB6HicbZDLSgMxFIbP1Futt6pLN8EiuJCSEUGXRTcuK9gLdIaSSc+0sZkLSUYoQ99BV6LufB5fwLcxrbPQ1n/15fx/4PwnSKXQhtIvp7Syura+Ud6sbG3v7O5V9w/aOskUxxZPZKK6AdMoRYwtI4zEbqqQRYHETjC+mfmdR1RaJPG9maToR2wYi1BwZuyo4+X0zPWm/WqN1ulcZBncAmpQqNmvfnqDhGcRxoZLpnXPpanxc6aM4BKnFS/TmDI+ZkPsWYxZhNrP5+tOyUmYKGJGSObv39mcRVpPosBmImZGetGbDf/zepkJr/xcxGlmMOY2Yr0wk8QkZNaaDIRCbuTEAuNK2C0JHzHFuLG3qdj67mLZZWif111ad+8uao3r4hBlOIJjOAUXLqEBt9CEFnAYwzO8wbvz4Dw5L87rT7TkFH8O4Y+cj29jToyS</latexit><latexit sha1_base64="SD4k5aJk/Zmh5lXmEjXkv7noP6A=">AAAB6HicbZDLSgMxFIbP1Futt6pLN8EiuJCSEUGXRTcuK9gLdIaSSc+0sZkLSUYoQ99BV6LufB5fwLcxrbPQ1n/15fx/4PwnSKXQhtIvp7Syura+Ud6sbG3v7O5V9w/aOskUxxZPZKK6AdMoRYwtI4zEbqqQRYHETjC+mfmdR1RaJPG9maToR2wYi1BwZuyo4+X0zPWm/WqN1ulcZBncAmpQqNmvfnqDhGcRxoZLpnXPpanxc6aM4BKnFS/TmDI+ZkPsWYxZhNrP5+tOyUmYKGJGSObv39mcRVpPosBmImZGetGbDf/zepkJr/xcxGlmMOY2Yr0wk8QkZNaaDIRCbuTEAuNK2C0JHzHFuLG3qdj67mLZZWif111ad+8uao3r4hBlOIJjOAUXLqEBt9CEFnAYwzO8wbvz4Dw5L87rT7TkFH8O4Y+cj29jToyS</latexit><latexit sha1_base64="SD4k5aJk/Zmh5lXmEjXkv7noP6A=">AAAB6HicbZDLSgMxFIbP1Futt6pLN8EiuJCSEUGXRTcuK9gLdIaSSc+0sZkLSUYoQ99BV6LufB5fwLcxrbPQ1n/15fx/4PwnSKXQhtIvp7Syura+Ud6sbG3v7O5V9w/aOskUxxZPZKK6AdMoRYwtI4zEbqqQRYHETjC+mfmdR1RaJPG9maToR2wYi1BwZuyo4+X0zPWm/WqN1ulcZBncAmpQqNmvfnqDhGcRxoZLpnXPpanxc6aM4BKnFS/TmDI+ZkPsWYxZhNrP5+tOyUmYKGJGSObv39mcRVpPosBmImZGetGbDf/zepkJr/xcxGlmMOY2Yr0wk8QkZNaaDIRCbuTEAuNK2C0JHzHFuLG3qdj67mLZZWif111ad+8uao3r4hBlOIJjOAUXLqEBt9CEFnAYwzO8wbvz4Dw5L87rT7TkFH8O4Y+cj29jToyS</latexit>

Recognition of digits from pieces

II



Results / compositional prediction 

from two ensembles of zeros

II



Results / meta-models from meta-models II



Results / heterogeneous

we can also mix binary + real-valued data

II



Machine Learning + Life Sciences

Why is this project interesting for life sciences?

II



Machine Learning + Life Sciences

Why is this project interesting for life sciences?

II

- personalized models for patients as modules
- population studies without data-centralisation
- post-learning correlation analysis
- transfer learning
- parallel inference and computational cost
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The (very) end

thanks!
x 2 R2

<latexit sha1_base64="k68jny2rgy43KrHWOBqEMzvRzS0=">AAACAnicjVC7TsMwFHXKq5RXgJEBiwqJqUoqJBgrWBgLog+pCZXj3rRWnTiyHUQVZYOfgQkBG5/AD/A3OKUDIJA4i4/vOVc69wQJZ0o7zrtVmptfWFwqL1dWVtfWN+zNrbYSqaTQooIL2Q2IAs5iaGmmOXQTCSQKOHSC8Wmhd65BKibiSz1JwI/IMGYho0SbUd/e9QLBB2oSmSe7ybHHYuxFRI+CILvIr+p9u+rWnCnw36SKZmj27TdvIGgaQawpJ0r1XCfRfkakZpRDXvFSBQmhYzKEnqExiUD52fSQHO+HQmI9Ajz9f/VmJFJFSuMp0qmfWjH8TeulOjz2MxYnqYaYGovRwpRjLXDRBx4wCVTziSGESmZSYjoiklBtWqv87/x2veY6Nff8sNo4mRVRRjtoDx0gFx2hBjpDTdRCFN2hB/SMXqxb6956tJ4+rSVrtrONvsF6/QDFepeT</latexit><latexit sha1_base64="k68jny2rgy43KrHWOBqEMzvRzS0=">AAACAnicjVC7TsMwFHXKq5RXgJEBiwqJqUoqJBgrWBgLog+pCZXj3rRWnTiyHUQVZYOfgQkBG5/AD/A3OKUDIJA4i4/vOVc69wQJZ0o7zrtVmptfWFwqL1dWVtfWN+zNrbYSqaTQooIL2Q2IAs5iaGmmOXQTCSQKOHSC8Wmhd65BKibiSz1JwI/IMGYho0SbUd/e9QLBB2oSmSe7ybHHYuxFRI+CILvIr+p9u+rWnCnw36SKZmj27TdvIGgaQawpJ0r1XCfRfkakZpRDXvFSBQmhYzKEnqExiUD52fSQHO+HQmI9Ajz9f/VmJFJFSuMp0qmfWjH8TeulOjz2MxYnqYaYGovRwpRjLXDRBx4wCVTziSGESmZSYjoiklBtWqv87/x2veY6Nff8sNo4mRVRRjtoDx0gFx2hBjpDTdRCFN2hB/SMXqxb6956tJ4+rSVrtrONvsF6/QDFepeT</latexit><latexit sha1_base64="k68jny2rgy43KrHWOBqEMzvRzS0=">AAACAnicjVC7TsMwFHXKq5RXgJEBiwqJqUoqJBgrWBgLog+pCZXj3rRWnTiyHUQVZYOfgQkBG5/AD/A3OKUDIJA4i4/vOVc69wQJZ0o7zrtVmptfWFwqL1dWVtfWN+zNrbYSqaTQooIL2Q2IAs5iaGmmOXQTCSQKOHSC8Wmhd65BKibiSz1JwI/IMGYho0SbUd/e9QLBB2oSmSe7ybHHYuxFRI+CILvIr+p9u+rWnCnw36SKZmj27TdvIGgaQawpJ0r1XCfRfkakZpRDXvFSBQmhYzKEnqExiUD52fSQHO+HQmI9Ajz9f/VmJFJFSuMp0qmfWjH8TeulOjz2MxYnqYaYGovRwpRjLXDRBx4wCVTziSGESmZSYjoiklBtWqv87/x2veY6Nff8sNo4mRVRRjtoDx0gFx2hBjpDTdRCFN2hB/SMXqxb6956tJ4+rSVrtrONvsF6/QDFepeT</latexit><latexit sha1_base64="k68jny2rgy43KrHWOBqEMzvRzS0=">AAACAnicjVC7TsMwFHXKq5RXgJEBiwqJqUoqJBgrWBgLog+pCZXj3rRWnTiyHUQVZYOfgQkBG5/AD/A3OKUDIJA4i4/vOVc69wQJZ0o7zrtVmptfWFwqL1dWVtfWN+zNrbYSqaTQooIL2Q2IAs5iaGmmOXQTCSQKOHSC8Wmhd65BKibiSz1JwI/IMGYho0SbUd/e9QLBB2oSmSe7ybHHYuxFRI+CILvIr+p9u+rWnCnw36SKZmj27TdvIGgaQawpJ0r1XCfRfkakZpRDXvFSBQmhYzKEnqExiUD52fSQHO+HQmI9Ajz9f/VmJFJFSuMp0qmfWjH8TeulOjz2MxYnqYaYGovRwpRjLXDRBx4wCVTziSGESmZSYjoiklBtWqv87/x2veY6Nff8sNo4mRVRRjtoDx0gFx2hBjpDTdRCFN2hB/SMXqxb6956tJ4+rSVrtrONvsF6/QDFepeT</latexit>

GP
<latexit sha1_base64="lerJFkkVqAhI1C0xZL1ArW5UqPE=">AAAB7XicjVDLSsNAFL2pr1pfVZduBovgqiQi6LLoQpcR7AOaUCbTm3boJBNmJkIJ/QxdibrzZ/wB/8ZJ7UJFwbM6955z4ZwbZYJr47rvTmVpeWV1rbpe29jc2t6p7+51tMwVwzaTQqpeRDUKnmLbcCOwlymkSSSwG00uS717h0pzmd6aaYZhQkcpjzmjxq6CIKFmzKgorvzZoN7wmu4c5G/SgAX8Qf0tGEqWJ5gaJqjWfc/NTFhQZTgTOKsFucaMsgkdYd/SlCaow2KeeUaOYqmIGSOZz1+9BU20niaR9ZTp9E+tXP6m9XMTn4cFT7PcYMqsxWpxLoiRpKxOhlwhM2JqCWWK25SEjamizNgH1f5Xv3PS9Nymd3PaaF0sHlGFAziEY/DgDFpwDT60gUEGD/AML4507p1H5+nTWnEWN/vwDc7rB/svj08=</latexit><latexit sha1_base64="lerJFkkVqAhI1C0xZL1ArW5UqPE=">AAAB7XicjVDLSsNAFL2pr1pfVZduBovgqiQi6LLoQpcR7AOaUCbTm3boJBNmJkIJ/QxdibrzZ/wB/8ZJ7UJFwbM6955z4ZwbZYJr47rvTmVpeWV1rbpe29jc2t6p7+51tMwVwzaTQqpeRDUKnmLbcCOwlymkSSSwG00uS717h0pzmd6aaYZhQkcpjzmjxq6CIKFmzKgorvzZoN7wmu4c5G/SgAX8Qf0tGEqWJ5gaJqjWfc/NTFhQZTgTOKsFucaMsgkdYd/SlCaow2KeeUaOYqmIGSOZz1+9BU20niaR9ZTp9E+tXP6m9XMTn4cFT7PcYMqsxWpxLoiRpKxOhlwhM2JqCWWK25SEjamizNgH1f5Xv3PS9Nymd3PaaF0sHlGFAziEY/DgDFpwDT60gUEGD/AML4507p1H5+nTWnEWN/vwDc7rB/svj08=</latexit><latexit sha1_base64="lerJFkkVqAhI1C0xZL1ArW5UqPE=">AAAB7XicjVDLSsNAFL2pr1pfVZduBovgqiQi6LLoQpcR7AOaUCbTm3boJBNmJkIJ/QxdibrzZ/wB/8ZJ7UJFwbM6955z4ZwbZYJr47rvTmVpeWV1rbpe29jc2t6p7+51tMwVwzaTQqpeRDUKnmLbcCOwlymkSSSwG00uS717h0pzmd6aaYZhQkcpjzmjxq6CIKFmzKgorvzZoN7wmu4c5G/SgAX8Qf0tGEqWJ5gaJqjWfc/NTFhQZTgTOKsFucaMsgkdYd/SlCaow2KeeUaOYqmIGSOZz1+9BU20niaR9ZTp9E+tXP6m9XMTn4cFT7PcYMqsxWpxLoiRpKxOhlwhM2JqCWWK25SEjamizNgH1f5Xv3PS9Nymd3PaaF0sHlGFAziEY/DgDFpwDT60gUEGD/AML4507p1H5+nTWnEWN/vwDc7rB/svj08=</latexit><latexit sha1_base64="lerJFkkVqAhI1C0xZL1ArW5UqPE=">AAAB7XicjVDLSsNAFL2pr1pfVZduBovgqiQi6LLoQpcR7AOaUCbTm3boJBNmJkIJ/QxdibrzZ/wB/8ZJ7UJFwbM6955z4ZwbZYJr47rvTmVpeWV1rbpe29jc2t6p7+51tMwVwzaTQqpeRDUKnmLbcCOwlymkSSSwG00uS717h0pzmd6aaYZhQkcpjzmjxq6CIKFmzKgorvzZoN7wmu4c5G/SgAX8Qf0tGEqWJ5gaJqjWfc/NTFhQZTgTOKsFucaMsgkdYd/SlCaow2KeeUaOYqmIGSOZz1+9BU20niaR9ZTp9E+tXP6m9XMTn4cFT7PcYMqsxWpxLoiRpKxOhlwhM2JqCWWK25SEjamizNgH1f5Xv3PS9Nymd3PaaF0sHlGFAziEY/DgDFpwDT60gUEGD/AML4507p1H5+nTWnEWN/vwDc7rB/svj08=</latexit>


