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<latexit sha1_base64="UMvQ8zw2e7lhFhzPnbi096duwJs=">AAAB9XicbZBNS8NAEIY39avWr6pHL8EieJCSiKDHghePFewHtLFsNpN26WYTdidqCP0fXjwo4tX/4s1/47bNQVtfWHh4Z4aZff1EcI2O822VVlbX1jfKm5Wt7Z3dver+QVvHqWLQYrGIVdenGgSX0EKOArqJAhr5Ajr++Hpa7zyA0jyWd5gl4EV0KHnIGUVj3fcRnjAPQGqO2WRQrTl1ZyZ7GdwCaqRQc1D96gcxSyOQyATVuuc6CXo5VciZgEmln2pIKBvTIfQMShqB9vLZ1RP7xDiBHcbKPIn2zP09kdNI6yzyTWdEcaQXa1Pzv1ovxfDKy7lMUgTJ5ovCVNgY29MI7IArYCgyA5Qpbm612YgqytAEVTEhuItfXob2ed01fHtRa5wVcZTJETkmp8Qll6RBbkiTtAgjijyTV/JmPVov1rv1MW8tWcXMIfkj6/MHby2TCQ==</latexit><latexit sha1_base64="UMvQ8zw2e7lhFhzPnbi096duwJs=">AAAB9XicbZBNS8NAEIY39avWr6pHL8EieJCSiKDHghePFewHtLFsNpN26WYTdidqCP0fXjwo4tX/4s1/47bNQVtfWHh4Z4aZff1EcI2O822VVlbX1jfKm5Wt7Z3dver+QVvHqWLQYrGIVdenGgSX0EKOArqJAhr5Ajr++Hpa7zyA0jyWd5gl4EV0KHnIGUVj3fcRnjAPQGqO2WRQrTl1ZyZ7GdwCaqRQc1D96gcxSyOQyATVuuc6CXo5VciZgEmln2pIKBvTIfQMShqB9vLZ1RP7xDiBHcbKPIn2zP09kdNI6yzyTWdEcaQXa1Pzv1ovxfDKy7lMUgTJ5ovCVNgY29MI7IArYCgyA5Qpbm612YgqytAEVTEhuItfXob2ed01fHtRa5wVcZTJETkmp8Qll6RBbkiTtAgjijyTV/JmPVov1rv1MW8tWcXMIfkj6/MHby2TCQ==</latexit><latexit sha1_base64="UMvQ8zw2e7lhFhzPnbi096duwJs=">AAAB9XicbZBNS8NAEIY39avWr6pHL8EieJCSiKDHghePFewHtLFsNpN26WYTdidqCP0fXjwo4tX/4s1/47bNQVtfWHh4Z4aZff1EcI2O822VVlbX1jfKm5Wt7Z3dver+QVvHqWLQYrGIVdenGgSX0EKOArqJAhr5Ajr++Hpa7zyA0jyWd5gl4EV0KHnIGUVj3fcRnjAPQGqO2WRQrTl1ZyZ7GdwCaqRQc1D96gcxSyOQyATVuuc6CXo5VciZgEmln2pIKBvTIfQMShqB9vLZ1RP7xDiBHcbKPIn2zP09kdNI6yzyTWdEcaQXa1Pzv1ovxfDKy7lMUgTJ5ovCVNgY29MI7IArYCgyA5Qpbm612YgqytAEVTEhuItfXob2ed01fHtRa5wVcZTJETkmp8Qll6RBbkiTtAgjijyTV/JmPVov1rv1MW8tWcXMIfkj6/MHby2TCQ==</latexit><latexit sha1_base64="UMvQ8zw2e7lhFhzPnbi096duwJs=">AAAB9XicbZBNS8NAEIY39avWr6pHL8EieJCSiKDHghePFewHtLFsNpN26WYTdidqCP0fXjwo4tX/4s1/47bNQVtfWHh4Z4aZff1EcI2O822VVlbX1jfKm5Wt7Z3dver+QVvHqWLQYrGIVdenGgSX0EKOArqJAhr5Ajr++Hpa7zyA0jyWd5gl4EV0KHnIGUVj3fcRnjAPQGqO2WRQrTl1ZyZ7GdwCaqRQc1D96gcxSyOQyATVuuc6CXo5VciZgEmln2pIKBvTIfQMShqB9vLZ1RP7xDiBHcbKPIn2zP09kdNI6yzyTWdEcaQXa1Pzv1ovxfDKy7lMUgTJ5ovCVNgY29MI7IArYCgyA5Qpbm612YgqytAEVTEhuItfXob2ed01fHtRa5wVcZTJETkmp8Qll6RBbkiTtAgjijyTV/JmPVov1rv1MW8tWcXMIfkj6/MHby2TCQ==</latexit>
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<latexit sha1_base64="J/asTo+9rWx47zTWihS/3FtNpfw=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4kDIjgi4LblxWsA+YDiWTZtrQPIbkjliGfoYbF4q49Wvc+Tem7Sy09UDgcM69N/eeOBXcgu9/e6W19Y3NrfJ2ZWd3b/+genjUtjozlLWoFtp0Y2KZ4Iq1gINg3dQwImPBOvH4duZ3HpmxXKsHmKQskmSoeMIpASeFPWBPkEti7bRfrfl1fw68SoKC1FCBZr/61RtomkmmgAo3IQz8FKKcGOBUsGmll1mWEjomQxY6qohkNsrnK0/xmVMGONHGPQV4rv7uyIm0diJjVykJjOyyNxP/88IMkpso5yrNgCm6+CjJBAaNZ/fjATeMgpg4QqjhbldMR8QQCi6ligshWD55lbQv64Hj91e1xkURRxmdoFN0jgJ0jRroDjVRC1Gk0TN6RW8eeC/eu/exKC15Rc8x+gPv8wf5lpGf</latexit><latexit sha1_base64="J/asTo+9rWx47zTWihS/3FtNpfw=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4kDIjgi4LblxWsA+YDiWTZtrQPIbkjliGfoYbF4q49Wvc+Tem7Sy09UDgcM69N/eeOBXcgu9/e6W19Y3NrfJ2ZWd3b/+genjUtjozlLWoFtp0Y2KZ4Iq1gINg3dQwImPBOvH4duZ3HpmxXKsHmKQskmSoeMIpASeFPWBPkEti7bRfrfl1fw68SoKC1FCBZr/61RtomkmmgAo3IQz8FKKcGOBUsGmll1mWEjomQxY6qohkNsrnK0/xmVMGONHGPQV4rv7uyIm0diJjVykJjOyyNxP/88IMkpso5yrNgCm6+CjJBAaNZ/fjATeMgpg4QqjhbldMR8QQCi6ligshWD55lbQv64Hj91e1xkURRxmdoFN0jgJ0jRroDjVRC1Gk0TN6RW8eeC/eu/exKC15Rc8x+gPv8wf5lpGf</latexit><latexit sha1_base64="J/asTo+9rWx47zTWihS/3FtNpfw=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4kDIjgi4LblxWsA+YDiWTZtrQPIbkjliGfoYbF4q49Wvc+Tem7Sy09UDgcM69N/eeOBXcgu9/e6W19Y3NrfJ2ZWd3b/+genjUtjozlLWoFtp0Y2KZ4Iq1gINg3dQwImPBOvH4duZ3HpmxXKsHmKQskmSoeMIpASeFPWBPkEti7bRfrfl1fw68SoKC1FCBZr/61RtomkmmgAo3IQz8FKKcGOBUsGmll1mWEjomQxY6qohkNsrnK0/xmVMGONHGPQV4rv7uyIm0diJjVykJjOyyNxP/88IMkpso5yrNgCm6+CjJBAaNZ/fjATeMgpg4QqjhbldMR8QQCi6ligshWD55lbQv64Hj91e1xkURRxmdoFN0jgJ0jRroDjVRC1Gk0TN6RW8eeC/eu/exKC15Rc8x+gPv8wf5lpGf</latexit><latexit sha1_base64="J/asTo+9rWx47zTWihS/3FtNpfw=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4kDIjgi4LblxWsA+YDiWTZtrQPIbkjliGfoYbF4q49Wvc+Tem7Sy09UDgcM69N/eeOBXcgu9/e6W19Y3NrfJ2ZWd3b/+genjUtjozlLWoFtp0Y2KZ4Iq1gINg3dQwImPBOvH4duZ3HpmxXKsHmKQskmSoeMIpASeFPWBPkEti7bRfrfl1fw68SoKC1FCBZr/61RtomkmmgAo3IQz8FKKcGOBUsGmll1mWEjomQxY6qohkNsrnK0/xmVMGONHGPQV4rv7uyIm0diJjVykJjOyyNxP/88IMkpso5yrNgCm6+CjJBAaNZ/fjATeMgpg4QqjhbldMR8QQCi6ligshWD55lbQv64Hj91e1xkURRxmdoFN0jgJ0jRroDjVRC1Gk0TN6RW8eeC/eu/exKC15Rc8x+gPv8wf5lpGf</latexit>

x
<latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit>

x
<latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit>

x
<latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit>

x
<latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit><latexit sha1_base64="glRlbRdo828NzsPRumAoRF7vQ0o=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8CAlEUGPBS8eK9gPbEPZbCft0s0m7E6kJfRfePGgiFf/jTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo9tZvfUE2ohYPeAkAT9iAyVCwRla67GLMMYgzMbTXrniVt256Cp4OVRIrnqv/NXtxzyNQCGXzJiO5yboZ0yj4BKmpW5qIGF8xAbQsahYBMbP5htP6Zl1+jSMtX0K6dz9PZGxyJhJFNjOiOHQLNdm5n+1TorhjZ8JlaQIii8+ClNJMaaz82lfaOAoJxYY18LuSvmQacbRhlSyIXjLJ69C87LqWb6/qtQu8jiK5IScknPikWtSI3ekThqEE0WeySt5c4zz4rw7H4vWgpPPHJM/cj5/ACBAkSE=</latexit>
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Smoothing a Discretized Autoregressive Model
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p�(x̃) = (�� ⇤ p)(x̃) =
Z

��(x̃� x)p(x) dx.
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p�(x̃) =
nY

i=1

p�(x̃i|x̃<i) =
nY

i=1

�
'� ⇤ p̃�( · |x̃<i)

�
(x̃i).
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x(t+1) ⌘ x(t) + ⌘rx log p(x
(t)|y) +

p
2⌘"t

= x(t) + ⌘rx

⇣
log p(x(t)) + log p(y|x(t))

⌘
+

p
2⌘"t.
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We want to parallelize posterior sampling from an autoregressive 
model of data     taken from some finite set of    values  (e.g. 8-bit 
audio samples or 24-bit pixels).

Using Langevin dynamics, we can generate approximate 
posterior samples from an unconditional generative model        , 
controlled by a conditional likelihood model           .           

Given a noisy history                           (left column) where                       , we train a model to predict the un-noised distribution over   
(middle column). This distribution is discrete and non-differentiable in   ; we convolve with a Gaussian                               to produce a 
continuous estimate of     (right column). We run Langevin dynamics on the continuous distribution, and gradually anneal the amount of 
smoothing    (the noise level) to approximate the target distribution.

We can express the smoothed distribution as a product of 
Gaussian convolutions with fine-tuned models                  trained 
to predict values     given noisy history                              . 

p̃�(xi|x̃<i)
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The Gaussian convolutions can be calculated in a closed form 
given by a Gaussian mixture model.

�
'� ⇤ p̃�( · |x̃<i)

�
(x̃i) =

dX

k=1

p̃�(ek|x̃<i)'�(x̃i � ek).
<latexit sha1_base64="N0MpeDCKE1p6Bck1cKYWB41cszM="></latexit><latexit sha1_base64="N0MpeDCKE1p6Bck1cKYWB41cszM="></latexit><latexit sha1_base64="N0MpeDCKE1p6Bck1cKYWB41cszM="></latexit><latexit sha1_base64="N0MpeDCKE1p6Bck1cKYWB41cszM="></latexit>

xi<latexit sha1_base64="s+nmIhLDjJy27wwxvNVnjgVTucU=">AAAB83icbZBNS8NAEIY3ftb6VfXoZbEInkoigh4LevBYwX5AE8pmO2mXbjZhdyItoX/DiwdFvPpnvPlv3LY5aOsLCw/vzDCzb5hKYdB1v5219Y3Nre3STnl3b//gsHJ03DJJpjk0eSIT3QmZASkUNFGghE6qgcWhhHY4up3V20+gjUjUI05SCGI2UCISnKG1fB9hjGGUj6c90atU3Zo7F10Fr4AqKdToVb78fsKzGBRyyYzpem6KQc40Ci5hWvYzAynjIzaArkXFYjBBPr95Ss+t06dRou1TSOfu74mcxcZM4tB2xgyHZrk2M/+rdTOMboJcqDRDUHyxKMokxYTOAqB9oYGjnFhgXAt7K+VDphlHG1PZhuAtf3kVWpc1z/LDVbV+V8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkj5zPH6mmkhU=</latexit><latexit sha1_base64="s+nmIhLDjJy27wwxvNVnjgVTucU=">AAAB83icbZBNS8NAEIY3ftb6VfXoZbEInkoigh4LevBYwX5AE8pmO2mXbjZhdyItoX/DiwdFvPpnvPlv3LY5aOsLCw/vzDCzb5hKYdB1v5219Y3Nre3STnl3b//gsHJ03DJJpjk0eSIT3QmZASkUNFGghE6qgcWhhHY4up3V20+gjUjUI05SCGI2UCISnKG1fB9hjGGUj6c90atU3Zo7F10Fr4AqKdToVb78fsKzGBRyyYzpem6KQc40Ci5hWvYzAynjIzaArkXFYjBBPr95Ss+t06dRou1TSOfu74mcxcZM4tB2xgyHZrk2M/+rdTOMboJcqDRDUHyxKMokxYTOAqB9oYGjnFhgXAt7K+VDphlHG1PZhuAtf3kVWpc1z/LDVbV+V8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkj5zPH6mmkhU=</latexit><latexit sha1_base64="s+nmIhLDjJy27wwxvNVnjgVTucU=">AAAB83icbZBNS8NAEIY3ftb6VfXoZbEInkoigh4LevBYwX5AE8pmO2mXbjZhdyItoX/DiwdFvPpnvPlv3LY5aOsLCw/vzDCzb5hKYdB1v5219Y3Nre3STnl3b//gsHJ03DJJpjk0eSIT3QmZASkUNFGghE6qgcWhhHY4up3V20+gjUjUI05SCGI2UCISnKG1fB9hjGGUj6c90atU3Zo7F10Fr4AqKdToVb78fsKzGBRyyYzpem6KQc40Ci5hWvYzAynjIzaArkXFYjBBPr95Ss+t06dRou1TSOfu74mcxcZM4tB2xgyHZrk2M/+rdTOMboJcqDRDUHyxKMokxYTOAqB9oYGjnFhgXAt7K+VDphlHG1PZhuAtf3kVWpc1z/LDVbV+V8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkj5zPH6mmkhU=</latexit><latexit sha1_base64="s+nmIhLDjJy27wwxvNVnjgVTucU=">AAAB83icbZBNS8NAEIY3ftb6VfXoZbEInkoigh4LevBYwX5AE8pmO2mXbjZhdyItoX/DiwdFvPpnvPlv3LY5aOsLCw/vzDCzb5hKYdB1v5219Y3Nre3STnl3b//gsHJ03DJJpjk0eSIT3QmZASkUNFGghE6qgcWhhHY4up3V20+gjUjUI05SCGI2UCISnKG1fB9hjGGUj6c90atU3Zo7F10Fr4AqKdToVb78fsKzGBRyyYzpem6KQc40Ci5hWvYzAynjIzaArkXFYjBBPr95Ss+t06dRou1TSOfu74mcxcZM4tB2xgyHZrk2M/+rdTOMboJcqDRDUHyxKMokxYTOAqB9oYGjnFhgXAt7K+VDphlHG1PZhuAtf3kVWpc1z/LDVbV+V8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkj5zPH6mmkhU=</latexit>

d
<latexit sha1_base64="1BQ19tGwvWZsENSkuqvq7AyeZEE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh4LevDYgv2ANpTNZtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOsLCw/vzLAzb5AKro3rfjtr6xubW9ulnfLu3v7BYeXouK2TTDFssUQkqhtQjYJLbBluBHZThTQOBHaC8e2s3nlCpXkiH8wkRT+mQ8kjzqixVjMcVKpuzZ2LrIJXQBUKNQaVr36YsCxGaZigWvc8NzV+TpXhTOC03M80ppSN6RB7FiWNUfv5fNEpObdOSKJE2ScNmbu/J3Iaaz2JA9sZUzPSy7WZ+V+tl5noxs+5TDODki0+ijJBTEJmV5OQK2RGTCxQprjdlbARVZQZm03ZhuAtn7wK7cuaZ7l5Va3fFXGU4BTO4AI8uIY63EMDWsAA4Rle4c15dF6cd+dj0brmFDMn8EfO5w/IhYzq</latexit><latexit sha1_base64="1BQ19tGwvWZsENSkuqvq7AyeZEE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh4LevDYgv2ANpTNZtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOsLCw/vzLAzb5AKro3rfjtr6xubW9ulnfLu3v7BYeXouK2TTDFssUQkqhtQjYJLbBluBHZThTQOBHaC8e2s3nlCpXkiH8wkRT+mQ8kjzqixVjMcVKpuzZ2LrIJXQBUKNQaVr36YsCxGaZigWvc8NzV+TpXhTOC03M80ppSN6RB7FiWNUfv5fNEpObdOSKJE2ScNmbu/J3Iaaz2JA9sZUzPSy7WZ+V+tl5noxs+5TDODki0+ijJBTEJmV5OQK2RGTCxQprjdlbARVZQZm03ZhuAtn7wK7cuaZ7l5Va3fFXGU4BTO4AI8uIY63EMDWsAA4Rle4c15dF6cd+dj0brmFDMn8EfO5w/IhYzq</latexit><latexit sha1_base64="1BQ19tGwvWZsENSkuqvq7AyeZEE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh4LevDYgv2ANpTNZtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOsLCw/vzLAzb5AKro3rfjtr6xubW9ulnfLu3v7BYeXouK2TTDFssUQkqhtQjYJLbBluBHZThTQOBHaC8e2s3nlCpXkiH8wkRT+mQ8kjzqixVjMcVKpuzZ2LrIJXQBUKNQaVr36YsCxGaZigWvc8NzV+TpXhTOC03M80ppSN6RB7FiWNUfv5fNEpObdOSKJE2ScNmbu/J3Iaaz2JA9sZUzPSy7WZ+V+tl5noxs+5TDODki0+ijJBTEJmV5OQK2RGTCxQprjdlbARVZQZm03ZhuAtn7wK7cuaZ7l5Va3fFXGU4BTO4AI8uIY63EMDWsAA4Rle4c15dF6cd+dj0brmFDMn8EfO5w/IhYzq</latexit><latexit sha1_base64="1BQ19tGwvWZsENSkuqvq7AyeZEE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh4LevDYgv2ANpTNZtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOsLCw/vzLAzb5AKro3rfjtr6xubW9ulnfLu3v7BYeXouK2TTDFssUQkqhtQjYJLbBluBHZThTQOBHaC8e2s3nlCpXkiH8wkRT+mQ8kjzqixVjMcVKpuzZ2LrIJXQBUKNQaVr36YsCxGaZigWvc8NzV+TpXhTOC03M80ppSN6RB7FiWNUfv5fNEpObdOSKJE2ScNmbu/J3Iaaz2JA9sZUzPSy7WZ+V+tl5noxs+5TDODki0+ijJBTEJmV5OQK2RGTCxQprjdlbARVZQZm03ZhuAtn7wK7cuaZ7l5Va3fFXGU4BTO4AI8uIY63EMDWsAA4Rle4c15dF6cd+dj0brmFDMn8EfO5w/IhYzq</latexit>

p(x)
<latexit sha1_base64="tAh4azNKyB0StlaKa5BgKO57JWc=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiyoAuXFewF2qFk0kwbmsmMyZnSMvQ53LhQxK0P4863Mb0stPWHwMd/zuGc/EEihUHX/XbW1jc2t7ZzO/ndvf2Dw8LRcd3EqWa8xmIZ62ZADZdC8RoKlLyZaE6jQPJGMLid1htDro2I1SOOE+5HtKdEKBhFa/lJqY18hEGYjSYXnULRLbszkVXwFlCEhaqdwle7G7M04gqZpMa0PDdBP6MaBZN8km+nhieUDWiPtywqGnHjZ7OjJ+TcOl0Sxto+hWTm/p7IaGTMOApsZ0Sxb5ZrU/O/WivF8MbPhEpS5IrNF4WpJBiTaQKkKzRnKMcWKNPC3kpYn2rK0OaUtyF4y19ehfpl2bP8cFWs3C3iyMEpnEEJPLiGCtxDFWrA4Ame4RXenKHz4rw7H/PWNWcxcwJ/5Hz+AMZEkhg=</latexit><latexit sha1_base64="tAh4azNKyB0StlaKa5BgKO57JWc=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiyoAuXFewF2qFk0kwbmsmMyZnSMvQ53LhQxK0P4863Mb0stPWHwMd/zuGc/EEihUHX/XbW1jc2t7ZzO/ndvf2Dw8LRcd3EqWa8xmIZ62ZADZdC8RoKlLyZaE6jQPJGMLid1htDro2I1SOOE+5HtKdEKBhFa/lJqY18hEGYjSYXnULRLbszkVXwFlCEhaqdwle7G7M04gqZpMa0PDdBP6MaBZN8km+nhieUDWiPtywqGnHjZ7OjJ+TcOl0Sxto+hWTm/p7IaGTMOApsZ0Sxb5ZrU/O/WivF8MbPhEpS5IrNF4WpJBiTaQKkKzRnKMcWKNPC3kpYn2rK0OaUtyF4y19ehfpl2bP8cFWs3C3iyMEpnEEJPLiGCtxDFWrA4Ame4RXenKHz4rw7H/PWNWcxcwJ/5Hz+AMZEkhg=</latexit><latexit sha1_base64="tAh4azNKyB0StlaKa5BgKO57JWc=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiyoAuXFewF2qFk0kwbmsmMyZnSMvQ53LhQxK0P4863Mb0stPWHwMd/zuGc/EEihUHX/XbW1jc2t7ZzO/ndvf2Dw8LRcd3EqWa8xmIZ62ZADZdC8RoKlLyZaE6jQPJGMLid1htDro2I1SOOE+5HtKdEKBhFa/lJqY18hEGYjSYXnULRLbszkVXwFlCEhaqdwle7G7M04gqZpMa0PDdBP6MaBZN8km+nhieUDWiPtywqGnHjZ7OjJ+TcOl0Sxto+hWTm/p7IaGTMOApsZ0Sxb5ZrU/O/WivF8MbPhEpS5IrNF4WpJBiTaQKkKzRnKMcWKNPC3kpYn2rK0OaUtyF4y19ehfpl2bP8cFWs3C3iyMEpnEEJPLiGCtxDFWrA4Ame4RXenKHz4rw7H/PWNWcxcwJ/5Hz+AMZEkhg=</latexit><latexit sha1_base64="tAh4azNKyB0StlaKa5BgKO57JWc=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikzIuiyoAuXFewF2qFk0kwbmsmMyZnSMvQ53LhQxK0P4863Mb0stPWHwMd/zuGc/EEihUHX/XbW1jc2t7ZzO/ndvf2Dw8LRcd3EqWa8xmIZ62ZADZdC8RoKlLyZaE6jQPJGMLid1htDro2I1SOOE+5HtKdEKBhFa/lJqY18hEGYjSYXnULRLbszkVXwFlCEhaqdwle7G7M04gqZpMa0PDdBP6MaBZN8km+nhieUDWiPtywqGnHjZ7OjJ+TcOl0Sxto+hWTm/p7IaGTMOApsZ0Sxb5ZrU/O/WivF8MbPhEpS5IrNF4WpJBiTaQKkKzRnKMcWKNPC3kpYn2rK0OaUtyF4y19ehfpl2bP8cFWs3C3iyMEpnEEJPLiGCtxDFWrA4Ame4RXenKHz4rw7H/PWNWcxcwJ/5Hz+AMZEkhg=</latexit>

p(y|x)
<latexit sha1_base64="ALMdYAVwpOnDp3BlQbkK+/+wJio=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhLopiQi6LOjCZQV7gTaUyXTSDp1cmDmRhhg3voobF4q49S3c+TZO2wja+sPAx3/O4cz53UhwBZb1ZRSWlldW14rrpY3Nre0dc3evqcJYUtagoQhl2yWKCR6wBnAQrB1JRnxXsJY7upzUW3dMKh4Gt5BEzPHJIOAepwS01TMPokoX2BhcL02y+x8cZyc9s2xVranwItg5lFGues/87PZDGvssACqIUh3bisBJiQROBctK3VixiNARGbCOxoD4TDnp9IIMH2unj71Q6hcAnrq/J1LiK5X4ru70CQzVfG1i/lfrxOBdOCkPohhYQGeLvFhgCPEkDtznklEQiQZCJdd/xXRIJKGgQyvpEOz5kxeheVq1Nd+clWtXeRxFdIiOUAXZ6BzV0DWqowai6AE9oRf0ajwaz8ab8T5rLRj5zD76I+PjG34wl40=</latexit><latexit sha1_base64="ALMdYAVwpOnDp3BlQbkK+/+wJio=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhLopiQi6LOjCZQV7gTaUyXTSDp1cmDmRhhg3voobF4q49S3c+TZO2wja+sPAx3/O4cz53UhwBZb1ZRSWlldW14rrpY3Nre0dc3evqcJYUtagoQhl2yWKCR6wBnAQrB1JRnxXsJY7upzUW3dMKh4Gt5BEzPHJIOAepwS01TMPokoX2BhcL02y+x8cZyc9s2xVranwItg5lFGues/87PZDGvssACqIUh3bisBJiQROBctK3VixiNARGbCOxoD4TDnp9IIMH2unj71Q6hcAnrq/J1LiK5X4ru70CQzVfG1i/lfrxOBdOCkPohhYQGeLvFhgCPEkDtznklEQiQZCJdd/xXRIJKGgQyvpEOz5kxeheVq1Nd+clWtXeRxFdIiOUAXZ6BzV0DWqowai6AE9oRf0ajwaz8ab8T5rLRj5zD76I+PjG34wl40=</latexit><latexit sha1_base64="ALMdYAVwpOnDp3BlQbkK+/+wJio=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhLopiQi6LOjCZQV7gTaUyXTSDp1cmDmRhhg3voobF4q49S3c+TZO2wja+sPAx3/O4cz53UhwBZb1ZRSWlldW14rrpY3Nre0dc3evqcJYUtagoQhl2yWKCR6wBnAQrB1JRnxXsJY7upzUW3dMKh4Gt5BEzPHJIOAepwS01TMPokoX2BhcL02y+x8cZyc9s2xVranwItg5lFGues/87PZDGvssACqIUh3bisBJiQROBctK3VixiNARGbCOxoD4TDnp9IIMH2unj71Q6hcAnrq/J1LiK5X4ru70CQzVfG1i/lfrxOBdOCkPohhYQGeLvFhgCPEkDtznklEQiQZCJdd/xXRIJKGgQyvpEOz5kxeheVq1Nd+clWtXeRxFdIiOUAXZ6BzV0DWqowai6AE9oRf0ajwaz8ab8T5rLRj5zD76I+PjG34wl40=</latexit><latexit sha1_base64="ALMdYAVwpOnDp3BlQbkK+/+wJio=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhLopiQi6LOjCZQV7gTaUyXTSDp1cmDmRhhg3voobF4q49S3c+TZO2wja+sPAx3/O4cz53UhwBZb1ZRSWlldW14rrpY3Nre0dc3evqcJYUtagoQhl2yWKCR6wBnAQrB1JRnxXsJY7upzUW3dMKh4Gt5BEzPHJIOAepwS01TMPokoX2BhcL02y+x8cZyc9s2xVranwItg5lFGues/87PZDGvssACqIUh3bisBJiQROBctK3VixiNARGbCOxoD4TDnp9IIMH2unj71Q6hcAnrq/J1LiK5X4ru70CQzVfG1i/lfrxOBdOCkPohhYQGeLvFhgCPEkDtznklEQiQZCJdd/xXRIJKGgQyvpEOz5kxeheVq1Nd+clWtXeRxFdIiOUAXZ6BzV0DWqowai6AE9oRf0ajwaz8ab8T5rLRj5zD76I+PjG34wl40=</latexit>

p(x) =
nY

i=1

p(xi|x<i), where xi 2 {e1, . . . , ed} ⇢ R.
<latexit sha1_base64="U4XGv7P2UyJ5uTtnW3qFO4vexPA="></latexit><latexit sha1_base64="U4XGv7P2UyJ5uTtnW3qFO4vexPA="></latexit><latexit sha1_base64="U4XGv7P2UyJ5uTtnW3qFO4vexPA="></latexit><latexit sha1_base64="U4XGv7P2UyJ5uTtnW3qFO4vexPA="></latexit>

As the number of iterations grows, the log-likelihood of our 
unconditional PnF sampler asymptotically matches the log-
likelihood of ancestral samples.

For a fixed number of Langevin iterations, PnF sampling time is 
linear in the length of the generated sequence, but inverse-
proportional to the number of parallel computing devices.

Unconditional WaveNet Audio Sampling Results

x̃<i = x<i + "<i
<latexit sha1_base64="cIc5yZOIAtFPWNDb1EVnhy0Ryy8=">AAACJXicbZDLSsNAFIYnXmu9RV26GSyCIJREBF0oCLpwqWBtoQlhMj2pg5MLMydiCXkZN76KGxcWEVz5Kk4voLb+MPDznXM4c/4wk0Kj43xaM7Nz8wuLlaXq8srq2rq9sXmr01xxaPBUpqoVMg1SJNBAgRJamQIWhxKa4f35oN58AKVFmtxgLwM/Zt1ERIIzNCiwTzwUsgOFh/CIYVQ8lmVQnIiSntIfNCL71HtgCjItpJkcoMCuOXVnKDpt3LGpkbGuArvvdVKex5Agl0zrtutk6BdMoeASyqqXa8gYv2ddaBubsBi0XwyvLOmuIR0apcq8BOmQ/p4oWKx1Lw5NZ8zwTk/WBvC/WjvH6NgvRJLlCAkfLYpySTGlg8hoRyjgKHvGMK6E+Svld0wxjibYqgnBnTx52twe1F3jrw9rZxfjOCpkm+yQPeKSI3JGLskVaRBOnsgLeSN969l6td6tj1HrjDWe2SJ/ZH19A7psppg=</latexit><latexit sha1_base64="cIc5yZOIAtFPWNDb1EVnhy0Ryy8=">AAACJXicbZDLSsNAFIYnXmu9RV26GSyCIJREBF0oCLpwqWBtoQlhMj2pg5MLMydiCXkZN76KGxcWEVz5Kk4voLb+MPDznXM4c/4wk0Kj43xaM7Nz8wuLlaXq8srq2rq9sXmr01xxaPBUpqoVMg1SJNBAgRJamQIWhxKa4f35oN58AKVFmtxgLwM/Zt1ERIIzNCiwTzwUsgOFh/CIYVQ8lmVQnIiSntIfNCL71HtgCjItpJkcoMCuOXVnKDpt3LGpkbGuArvvdVKex5Agl0zrtutk6BdMoeASyqqXa8gYv2ddaBubsBi0XwyvLOmuIR0apcq8BOmQ/p4oWKx1Lw5NZ8zwTk/WBvC/WjvH6NgvRJLlCAkfLYpySTGlg8hoRyjgKHvGMK6E+Svld0wxjibYqgnBnTx52twe1F3jrw9rZxfjOCpkm+yQPeKSI3JGLskVaRBOnsgLeSN969l6td6tj1HrjDWe2SJ/ZH19A7psppg=</latexit><latexit sha1_base64="cIc5yZOIAtFPWNDb1EVnhy0Ryy8=">AAACJXicbZDLSsNAFIYnXmu9RV26GSyCIJREBF0oCLpwqWBtoQlhMj2pg5MLMydiCXkZN76KGxcWEVz5Kk4voLb+MPDznXM4c/4wk0Kj43xaM7Nz8wuLlaXq8srq2rq9sXmr01xxaPBUpqoVMg1SJNBAgRJamQIWhxKa4f35oN58AKVFmtxgLwM/Zt1ERIIzNCiwTzwUsgOFh/CIYVQ8lmVQnIiSntIfNCL71HtgCjItpJkcoMCuOXVnKDpt3LGpkbGuArvvdVKex5Agl0zrtutk6BdMoeASyqqXa8gYv2ddaBubsBi0XwyvLOmuIR0apcq8BOmQ/p4oWKx1Lw5NZ8zwTk/WBvC/WjvH6NgvRJLlCAkfLYpySTGlg8hoRyjgKHvGMK6E+Svld0wxjibYqgnBnTx52twe1F3jrw9rZxfjOCpkm+yQPeKSI3JGLskVaRBOnsgLeSN969l6td6tj1HrjDWe2SJ/ZH19A7psppg=</latexit><latexit sha1_base64="cIc5yZOIAtFPWNDb1EVnhy0Ryy8=">AAACJXicbZDLSsNAFIYnXmu9RV26GSyCIJREBF0oCLpwqWBtoQlhMj2pg5MLMydiCXkZN76KGxcWEVz5Kk4voLb+MPDznXM4c/4wk0Kj43xaM7Nz8wuLlaXq8srq2rq9sXmr01xxaPBUpqoVMg1SJNBAgRJamQIWhxKa4f35oN58AKVFmtxgLwM/Zt1ERIIzNCiwTzwUsgOFh/CIYVQ8lmVQnIiSntIfNCL71HtgCjItpJkcoMCuOXVnKDpt3LGpkbGuArvvdVKex5Agl0zrtutk6BdMoeASyqqXa8gYv2ddaBubsBi0XwyvLOmuIR0apcq8BOmQ/p4oWKx1Lw5NZ8zwTk/WBvC/WjvH6NgvRJLlCAkfLYpySTGlg8hoRyjgKHvGMK6E+Svld0wxjibYqgnBnTx52twe1F3jrw9rZxfjOCpkm+yQPeKSI3JGLskVaRBOnsgLeSN969l6td6tj1HrjDWe2SJ/ZH19A7psppg=</latexit>

" ⇠ N (0,�2I)
<latexit sha1_base64="gc0zAmO/AVY/FziV0oQbGOZDzZo=">AAACEnicbZDLSgMxFIYz9VbrrerSTbAILUiZKYIuC7rQjVSwF+jUciZN29AkMySZQhn6DG58FTcuFHHryp1vY3pZaOsPgY//nEPO+YOIM21c99tJrayurW+kNzNb2zu7e9n9g5oOY0VolYQ8VI0ANOVM0qphhtNGpCiIgNN6MLic1OtDqjQL5b0ZRbQloCdZlxEw1mpnC/4QFI0046HEvmYC+wJMnwBPbsd599RaPQEPpZtCO5tzi+5UeBm8OeTQXJV29svvhCQWVBrCQeum50amlYAyjHA6zvixphGQAfRo06IEQXUrmZ40xifW6eBuqOyTBk/d3xMJCK1HIrCdk331Ym1i/ldrxqZ70UqYjGJDJZl91I05NiGe5IM7TFFi+MgCEMXsrpj0QQExNsWMDcFbPHkZaqWiZ/nuLFe+mseRRkfoGOWRh85RGV2jCqoigh7RM3pFb86T8+K8Ox+z1pQznzlEf+R8/gBaoZ06</latexit><latexit sha1_base64="gc0zAmO/AVY/FziV0oQbGOZDzZo=">AAACEnicbZDLSgMxFIYz9VbrrerSTbAILUiZKYIuC7rQjVSwF+jUciZN29AkMySZQhn6DG58FTcuFHHryp1vY3pZaOsPgY//nEPO+YOIM21c99tJrayurW+kNzNb2zu7e9n9g5oOY0VolYQ8VI0ANOVM0qphhtNGpCiIgNN6MLic1OtDqjQL5b0ZRbQloCdZlxEw1mpnC/4QFI0046HEvmYC+wJMnwBPbsd599RaPQEPpZtCO5tzi+5UeBm8OeTQXJV29svvhCQWVBrCQeum50amlYAyjHA6zvixphGQAfRo06IEQXUrmZ40xifW6eBuqOyTBk/d3xMJCK1HIrCdk331Ym1i/ldrxqZ70UqYjGJDJZl91I05NiGe5IM7TFFi+MgCEMXsrpj0QQExNsWMDcFbPHkZaqWiZ/nuLFe+mseRRkfoGOWRh85RGV2jCqoigh7RM3pFb86T8+K8Ox+z1pQznzlEf+R8/gBaoZ06</latexit><latexit sha1_base64="gc0zAmO/AVY/FziV0oQbGOZDzZo=">AAACEnicbZDLSgMxFIYz9VbrrerSTbAILUiZKYIuC7rQjVSwF+jUciZN29AkMySZQhn6DG58FTcuFHHryp1vY3pZaOsPgY//nEPO+YOIM21c99tJrayurW+kNzNb2zu7e9n9g5oOY0VolYQ8VI0ANOVM0qphhtNGpCiIgNN6MLic1OtDqjQL5b0ZRbQloCdZlxEw1mpnC/4QFI0046HEvmYC+wJMnwBPbsd599RaPQEPpZtCO5tzi+5UeBm8OeTQXJV29svvhCQWVBrCQeum50amlYAyjHA6zvixphGQAfRo06IEQXUrmZ40xifW6eBuqOyTBk/d3xMJCK1HIrCdk331Ym1i/ldrxqZ70UqYjGJDJZl91I05NiGe5IM7TFFi+MgCEMXsrpj0QQExNsWMDcFbPHkZaqWiZ/nuLFe+mseRRkfoGOWRh85RGV2jCqoigh7RM3pFb86T8+K8Ox+z1pQznzlEf+R8/gBaoZ06</latexit><latexit sha1_base64="gc0zAmO/AVY/FziV0oQbGOZDzZo=">AAACEnicbZDLSgMxFIYz9VbrrerSTbAILUiZKYIuC7rQjVSwF+jUciZN29AkMySZQhn6DG58FTcuFHHryp1vY3pZaOsPgY//nEPO+YOIM21c99tJrayurW+kNzNb2zu7e9n9g5oOY0VolYQ8VI0ANOVM0qphhtNGpCiIgNN6MLic1OtDqjQL5b0ZRbQloCdZlxEw1mpnC/4QFI0046HEvmYC+wJMnwBPbsd599RaPQEPpZtCO5tzi+5UeBm8OeTQXJV29svvhCQWVBrCQeum50amlYAyjHA6zvixphGQAfRo06IEQXUrmZ40xifW6eBuqOyTBk/d3xMJCK1HIrCdk331Ym1i/ldrxqZ70UqYjGJDJZl91I05NiGe5IM7TFFi+MgCEMXsrpj0QQExNsWMDcFbPHkZaqWiZ/nuLFe+mseRRkfoGOWRh85RGV2jCqoigh7RM3pFb86T8+K8Ox+z1pQznzlEf+R8/gBaoZ06</latexit>

xi 2 R
<latexit sha1_base64="2n5RPTwLx9TkoxPl73fJqu4SypM=">AAACBnicbZDLSsNAFIYnXmu9VV2KMFgEVyURQZcFXbisYi/QhDCZTtqhk0mYOZGWkJUbX8WNC0Xc+gzufBunbRba+sPAx3/OYc75g0RwDbb9bS0tr6yurZc2yptb2zu7lb39lo5TRVmTxiJWnYBoJrhkTeAgWCdRjESBYO1geDWptx+Y0jyW9zBOmBeRvuQhpwSM5VeOXGAjCMJslPsZz7HLJXYjAoMgyO5yv1K1a/ZUeBGcAqqoUMOvfLm9mKYRk0AF0brr2Al4GVHAqWB52U01Swgdkj7rGpQkYtrLpmfk+MQ4PRzGyjwJeOr+nshIpPU4CkznZEM9X5uY/9W6KYSXXsZlkgKTdPZRmAoMMZ5kgntcMQpibIBQxc2umA6IIhRMcmUTgjN/8iK0zmqO4dvzav26iKOEDtExOkUOukB1dIMaqIkoekTP6BW9WU/Wi/Vufcxal6xi5gD9kfX5A/uPmW8=</latexit><latexit sha1_base64="2n5RPTwLx9TkoxPl73fJqu4SypM=">AAACBnicbZDLSsNAFIYnXmu9VV2KMFgEVyURQZcFXbisYi/QhDCZTtqhk0mYOZGWkJUbX8WNC0Xc+gzufBunbRba+sPAx3/OYc75g0RwDbb9bS0tr6yurZc2yptb2zu7lb39lo5TRVmTxiJWnYBoJrhkTeAgWCdRjESBYO1geDWptx+Y0jyW9zBOmBeRvuQhpwSM5VeOXGAjCMJslPsZz7HLJXYjAoMgyO5yv1K1a/ZUeBGcAqqoUMOvfLm9mKYRk0AF0brr2Al4GVHAqWB52U01Swgdkj7rGpQkYtrLpmfk+MQ4PRzGyjwJeOr+nshIpPU4CkznZEM9X5uY/9W6KYSXXsZlkgKTdPZRmAoMMZ5kgntcMQpibIBQxc2umA6IIhRMcmUTgjN/8iK0zmqO4dvzav26iKOEDtExOkUOukB1dIMaqIkoekTP6BW9WU/Wi/Vufcxal6xi5gD9kfX5A/uPmW8=</latexit><latexit sha1_base64="2n5RPTwLx9TkoxPl73fJqu4SypM=">AAACBnicbZDLSsNAFIYnXmu9VV2KMFgEVyURQZcFXbisYi/QhDCZTtqhk0mYOZGWkJUbX8WNC0Xc+gzufBunbRba+sPAx3/OYc75g0RwDbb9bS0tr6yurZc2yptb2zu7lb39lo5TRVmTxiJWnYBoJrhkTeAgWCdRjESBYO1geDWptx+Y0jyW9zBOmBeRvuQhpwSM5VeOXGAjCMJslPsZz7HLJXYjAoMgyO5yv1K1a/ZUeBGcAqqoUMOvfLm9mKYRk0AF0brr2Al4GVHAqWB52U01Swgdkj7rGpQkYtrLpmfk+MQ4PRzGyjwJeOr+nshIpPU4CkznZEM9X5uY/9W6KYSXXsZlkgKTdPZRmAoMMZ5kgntcMQpibIBQxc2umA6IIhRMcmUTgjN/8iK0zmqO4dvzav26iKOEDtExOkUOukB1dIMaqIkoekTP6BW9WU/Wi/Vufcxal6xi5gD9kfX5A/uPmW8=</latexit><latexit sha1_base64="2n5RPTwLx9TkoxPl73fJqu4SypM=">AAACBnicbZDLSsNAFIYnXmu9VV2KMFgEVyURQZcFXbisYi/QhDCZTtqhk0mYOZGWkJUbX8WNC0Xc+gzufBunbRba+sPAx3/OYc75g0RwDbb9bS0tr6yurZc2yptb2zu7lb39lo5TRVmTxiJWnYBoJrhkTeAgWCdRjESBYO1geDWptx+Y0jyW9zBOmBeRvuQhpwSM5VeOXGAjCMJslPsZz7HLJXYjAoMgyO5yv1K1a/ZUeBGcAqqoUMOvfLm9mKYRk0AF0brr2Al4GVHAqWB52U01Swgdkj7rGpQkYtrLpmfk+MQ4PRzGyjwJeOr+nshIpPU4CkznZEM9X5uY/9W6KYSXXsZlkgKTdPZRmAoMMZ5kgntcMQpibIBQxc2umA6IIhRMcmUTgjN/8iK0zmqO4dvzav26iKOEDtExOkUOukB1dIMaqIkoekTP6BW9WU/Wi/Vufcxal6xi5gD9kfX5A/uPmW8=</latexit>

x̃<latexit sha1_base64="wKVJap5XtY/lhbXskyv+2OE3r6Y=">AAAB+3icbZDLSsNAFIYn9VbrLdalm2ARXJVEBF0WdOGygr1AE8pkctIOnVyYOZGWkFdx40IRt76IO9/GaZuFtv4w8PGfczhnfj8VXKFtfxuVjc2t7Z3qbm1v/+DwyDyud1WSSQYdlohE9n2qQPAYOshRQD+VQCNfQM+f3M7rvSeQiifxI85S8CI6innIGUVtDc26i1wEkLsIU/TDfFoUQ7NhN+2FrHVwSmiQUu2h+eUGCcsiiJEJqtTAsVP0ciqRMwFFzc0UpJRN6AgGGmMagfLyxe2Fda6dwAoTqV+M1sL9PZHTSKlZ5OvOiOJYrdbm5n+1QYbhjZfzOM0QYrZcFGbCwsSaB2EFXAJDMdNAmeT6VouNqaQMdVw1HYKz+uV16F42Hc0PV43WXRlHlZySM3JBHHJNWuSetEmHMDIlz+SVvBmF8WK8Gx/L1opRzpyQPzI+fwAbUJUg</latexit><latexit sha1_base64="wKVJap5XtY/lhbXskyv+2OE3r6Y=">AAAB+3icbZDLSsNAFIYn9VbrLdalm2ARXJVEBF0WdOGygr1AE8pkctIOnVyYOZGWkFdx40IRt76IO9/GaZuFtv4w8PGfczhnfj8VXKFtfxuVjc2t7Z3qbm1v/+DwyDyud1WSSQYdlohE9n2qQPAYOshRQD+VQCNfQM+f3M7rvSeQiifxI85S8CI6innIGUVtDc26i1wEkLsIU/TDfFoUQ7NhN+2FrHVwSmiQUu2h+eUGCcsiiJEJqtTAsVP0ciqRMwFFzc0UpJRN6AgGGmMagfLyxe2Fda6dwAoTqV+M1sL9PZHTSKlZ5OvOiOJYrdbm5n+1QYbhjZfzOM0QYrZcFGbCwsSaB2EFXAJDMdNAmeT6VouNqaQMdVw1HYKz+uV16F42Hc0PV43WXRlHlZySM3JBHHJNWuSetEmHMDIlz+SVvBmF8WK8Gx/L1opRzpyQPzI+fwAbUJUg</latexit><latexit sha1_base64="wKVJap5XtY/lhbXskyv+2OE3r6Y=">AAAB+3icbZDLSsNAFIYn9VbrLdalm2ARXJVEBF0WdOGygr1AE8pkctIOnVyYOZGWkFdx40IRt76IO9/GaZuFtv4w8PGfczhnfj8VXKFtfxuVjc2t7Z3qbm1v/+DwyDyud1WSSQYdlohE9n2qQPAYOshRQD+VQCNfQM+f3M7rvSeQiifxI85S8CI6innIGUVtDc26i1wEkLsIU/TDfFoUQ7NhN+2FrHVwSmiQUu2h+eUGCcsiiJEJqtTAsVP0ciqRMwFFzc0UpJRN6AgGGmMagfLyxe2Fda6dwAoTqV+M1sL9PZHTSKlZ5OvOiOJYrdbm5n+1QYbhjZfzOM0QYrZcFGbCwsSaB2EFXAJDMdNAmeT6VouNqaQMdVw1HYKz+uV16F42Hc0PV43WXRlHlZySM3JBHHJNWuSetEmHMDIlz+SVvBmF8WK8Gx/L1opRzpyQPzI+fwAbUJUg</latexit><latexit sha1_base64="wKVJap5XtY/lhbXskyv+2OE3r6Y=">AAAB+3icbZDLSsNAFIYn9VbrLdalm2ARXJVEBF0WdOGygr1AE8pkctIOnVyYOZGWkFdx40IRt76IO9/GaZuFtv4w8PGfczhnfj8VXKFtfxuVjc2t7Z3qbm1v/+DwyDyud1WSSQYdlohE9n2qQPAYOshRQD+VQCNfQM+f3M7rvSeQiifxI85S8CI6innIGUVtDc26i1wEkLsIU/TDfFoUQ7NhN+2FrHVwSmiQUu2h+eUGCcsiiJEJqtTAsVP0ciqRMwFFzc0UpJRN6AgGGmMagfLyxe2Fda6dwAoTqV+M1sL9PZHTSKlZ5OvOiOJYrdbm5n+1QYbhjZfzOM0QYrZcFGbCwsSaB2EFXAJDMdNAmeT6VouNqaQMdVw1HYKz+uV16F42Hc0PV43WXRlHlZySM3JBHHJNWuSetEmHMDIlz+SVvBmF8WK8Gx/L1opRzpyQPzI+fwAbUJUg</latexit>

'�(t) = N (t; 0,�2)
<latexit sha1_base64="ff7lSlyKvSpo7IK1M/zWYgDUl3Q=">AAACFnicbZBNS8NAEIY39bt+RT16WSxCCypJERREEPTgSRSsCk0sk+22Xbr5YHcilNBf4cW/4sWDIl7Fm//GTduDtg4sPLzvDDvzBokUGh3n2ypMTc/Mzs0vFBeXlldW7bX1Gx2nivEai2Ws7gLQXIqI11Cg5HeJ4hAGkt8G3dPcv33gSos4usZewv0Q2pFoCQZopIa96z2ASjqi4WnRDqGMFXpMvRCww0BmF/0yHjk7Q+++WmnYJWfPGRSdBHcEJTKqy4b95TVjloY8QiZB67rrJOhnoFAwyftFL9U8AdaFNq8bjCDk2s8GZ/XptlGatBUr8yKkA/X3RAah1r0wMJ35wnrcy8X/vHqKrUM/E1GSIo/Y8KNWKinGNM+INoXiDGXPADAlzK6UdUABQ5Nk0YTgjp88CTfVPdfw1X7p5GwUxzzZJFukTFxyQE7IObkkNcLII3kmr+TNerJerHfrY9hasEYzG+RPWZ8/YqKeOA==</latexit><latexit sha1_base64="ff7lSlyKvSpo7IK1M/zWYgDUl3Q=">AAACFnicbZBNS8NAEIY39bt+RT16WSxCCypJERREEPTgSRSsCk0sk+22Xbr5YHcilNBf4cW/4sWDIl7Fm//GTduDtg4sPLzvDDvzBokUGh3n2ypMTc/Mzs0vFBeXlldW7bX1Gx2nivEai2Ws7gLQXIqI11Cg5HeJ4hAGkt8G3dPcv33gSos4usZewv0Q2pFoCQZopIa96z2ASjqi4WnRDqGMFXpMvRCww0BmF/0yHjk7Q+++WmnYJWfPGRSdBHcEJTKqy4b95TVjloY8QiZB67rrJOhnoFAwyftFL9U8AdaFNq8bjCDk2s8GZ/XptlGatBUr8yKkA/X3RAah1r0wMJ35wnrcy8X/vHqKrUM/E1GSIo/Y8KNWKinGNM+INoXiDGXPADAlzK6UdUABQ5Nk0YTgjp88CTfVPdfw1X7p5GwUxzzZJFukTFxyQE7IObkkNcLII3kmr+TNerJerHfrY9hasEYzG+RPWZ8/YqKeOA==</latexit><latexit sha1_base64="ff7lSlyKvSpo7IK1M/zWYgDUl3Q=">AAACFnicbZBNS8NAEIY39bt+RT16WSxCCypJERREEPTgSRSsCk0sk+22Xbr5YHcilNBf4cW/4sWDIl7Fm//GTduDtg4sPLzvDDvzBokUGh3n2ypMTc/Mzs0vFBeXlldW7bX1Gx2nivEai2Ws7gLQXIqI11Cg5HeJ4hAGkt8G3dPcv33gSos4usZewv0Q2pFoCQZopIa96z2ASjqi4WnRDqGMFXpMvRCww0BmF/0yHjk7Q+++WmnYJWfPGRSdBHcEJTKqy4b95TVjloY8QiZB67rrJOhnoFAwyftFL9U8AdaFNq8bjCDk2s8GZ/XptlGatBUr8yKkA/X3RAah1r0wMJ35wnrcy8X/vHqKrUM/E1GSIo/Y8KNWKinGNM+INoXiDGXPADAlzK6UdUABQ5Nk0YTgjp88CTfVPdfw1X7p5GwUxzzZJFukTFxyQE7IObkkNcLII3kmr+TNerJerHfrY9hasEYzG+RPWZ8/YqKeOA==</latexit><latexit sha1_base64="ff7lSlyKvSpo7IK1M/zWYgDUl3Q=">AAACFnicbZBNS8NAEIY39bt+RT16WSxCCypJERREEPTgSRSsCk0sk+22Xbr5YHcilNBf4cW/4sWDIl7Fm//GTduDtg4sPLzvDDvzBokUGh3n2ypMTc/Mzs0vFBeXlldW7bX1Gx2nivEai2Ws7gLQXIqI11Cg5HeJ4hAGkt8G3dPcv33gSos4usZewv0Q2pFoCQZopIa96z2ASjqi4WnRDqGMFXpMvRCww0BmF/0yHjk7Q+++WmnYJWfPGRSdBHcEJTKqy4b95TVjloY8QiZB67rrJOhnoFAwyftFL9U8AdaFNq8bjCDk2s8GZ/XptlGatBUr8yKkA/X3RAah1r0wMJ35wnrcy8X/vHqKrUM/E1GSIo/Y8KNWKinGNM+INoXiDGXPADAlzK6UdUABQ5Nk0YTgjp88CTfVPdfw1X7p5GwUxzzZJFukTFxyQE7IObkkNcLII3kmr+TNerJerHfrY9hasEYzG+RPWZ8/YqKeOA==</latexit>

x̃i<latexit sha1_base64="AeyYYG8mILSZwv8zWHJOfktQO2s=">AAAB/3icbZDLSsNAFIYn9VbrrSq4cRMsgquSiKDLgi5cVrAXaEKYTE7aoZMLMyfSErPwVdy4UMStr+HOt3F6WWjrDwMf/zmHc+b3U8EVWta3UVpZXVvfKG9WtrZ3dveq+wdtlWSSQYslIpFdnyoQPIYWchTQTSXQyBfQ8YfXk3rnAaTiSXyP4xTciPZjHnJGUVte9chBLgLIHYQR+mE+Kgov54VXrVl1aypzGew51MhcTa/65QQJyyKIkQmqVM+2UnRzKpEzAUXFyRSklA1pH3oaYxqBcvPp/YV5qp3ADBOpX4zm1P09kdNIqXHk686I4kAt1ibmf7VehuGVm/M4zRBiNlsUZsLExJyEYQZcAkMx1kCZ5PpWkw2opAx1ZBUdgr345WVon9dtzXcXtcbNPI4yOSYn5IzY5JI0yC1pkhZh5JE8k1fyZjwZL8a78TFrLRnzmUPyR8bnD3iVlwg=</latexit><latexit sha1_base64="AeyYYG8mILSZwv8zWHJOfktQO2s=">AAAB/3icbZDLSsNAFIYn9VbrrSq4cRMsgquSiKDLgi5cVrAXaEKYTE7aoZMLMyfSErPwVdy4UMStr+HOt3F6WWjrDwMf/zmHc+b3U8EVWta3UVpZXVvfKG9WtrZ3dveq+wdtlWSSQYslIpFdnyoQPIYWchTQTSXQyBfQ8YfXk3rnAaTiSXyP4xTciPZjHnJGUVte9chBLgLIHYQR+mE+Kgov54VXrVl1aypzGew51MhcTa/65QQJyyKIkQmqVM+2UnRzKpEzAUXFyRSklA1pH3oaYxqBcvPp/YV5qp3ADBOpX4zm1P09kdNIqXHk686I4kAt1ibmf7VehuGVm/M4zRBiNlsUZsLExJyEYQZcAkMx1kCZ5PpWkw2opAx1ZBUdgr345WVon9dtzXcXtcbNPI4yOSYn5IzY5JI0yC1pkhZh5JE8k1fyZjwZL8a78TFrLRnzmUPyR8bnD3iVlwg=</latexit><latexit sha1_base64="AeyYYG8mILSZwv8zWHJOfktQO2s=">AAAB/3icbZDLSsNAFIYn9VbrrSq4cRMsgquSiKDLgi5cVrAXaEKYTE7aoZMLMyfSErPwVdy4UMStr+HOt3F6WWjrDwMf/zmHc+b3U8EVWta3UVpZXVvfKG9WtrZ3dveq+wdtlWSSQYslIpFdnyoQPIYWchTQTSXQyBfQ8YfXk3rnAaTiSXyP4xTciPZjHnJGUVte9chBLgLIHYQR+mE+Kgov54VXrVl1aypzGew51MhcTa/65QQJyyKIkQmqVM+2UnRzKpEzAUXFyRSklA1pH3oaYxqBcvPp/YV5qp3ADBOpX4zm1P09kdNIqXHk686I4kAt1ibmf7VehuGVm/M4zRBiNlsUZsLExJyEYQZcAkMx1kCZ5PpWkw2opAx1ZBUdgr345WVon9dtzXcXtcbNPI4yOSYn5IzY5JI0yC1pkhZh5JE8k1fyZjwZL8a78TFrLRnzmUPyR8bnD3iVlwg=</latexit><latexit sha1_base64="AeyYYG8mILSZwv8zWHJOfktQO2s=">AAAB/3icbZDLSsNAFIYn9VbrrSq4cRMsgquSiKDLgi5cVrAXaEKYTE7aoZMLMyfSErPwVdy4UMStr+HOt3F6WWjrDwMf/zmHc+b3U8EVWta3UVpZXVvfKG9WtrZ3dveq+wdtlWSSQYslIpFdnyoQPIYWchTQTSXQyBfQ8YfXk3rnAaTiSXyP4xTciPZjHnJGUVte9chBLgLIHYQR+mE+Kgov54VXrVl1aypzGew51MhcTa/65QQJyyKIkQmqVM+2UnRzKpEzAUXFyRSklA1pH3oaYxqBcvPp/YV5qp3ADBOpX4zm1P09kdNIqXHk686I4kAt1ibmf7VehuGVm/M4zRBiNlsUZsLExJyEYQZcAkMx1kCZ5PpWkw2opAx1ZBUdgr345WVon9dtzXcXtcbNPI4yOSYn5IzY5JI0yC1pkhZh5JE8k1fyZjwZL8a78TFrLRnzmUPyR8bnD3iVlwg=</latexit>

�
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We can smooth a discrete distribution over discretized data by 
convolving with a Gaussian distribution                         . This 
allows us to compute the gradients used for Langevin dynamics.
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