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1

<latexit sha1_base64="BgbFeaJpgaUI+a9nJcWNccWiZGA="></latexit> N
V
I

<latexit sha1_base64="9rJqReVr13eXGFpR8fDgRkcO6UY="></latexit> R
W

S

<latexit sha1_base64="+80PSDdMM/NXseCfNEiZ4fVMy0E=">AAAB+nicbVDLSsNAFJ3UV62vVJduhhahIpTEFnVZdOOygn1AE8JkMmmHTh7OTJQ09i/cunGhiFu/xF3/xmnrQlsPXDiccy/33uPGjAppGBMtt7K6tr6R3yxsbe/s7unF/baIEo5JC0cs4l0XCcJoSFqSSka6MScocBnpuMOrqd+5J1zQKLyVaUzsAPVD6lOMpJIcvXjn1Csjpw6tgHpw5NSOHb1sVI0Z4DIxf0i5UbJOniaNtOnoX5YX4SQgocQMCdEzjVjaGeKSYkbGBSsRJEZ4iPqkp2iIAiLsbHb6GB4pxYN+xFWFEs7U3xMZCoRIA1d1BkgOxKI3Ff/zeon0L+yMhnEiSYjni/yEQRnBaQ7Qo5xgyVJFEOZU3QrxAHGEpUqroEIwF19eJu3TqnlWrd2oNC7BHHlwCEqgAkxwDhrgGjRBC2DwAJ7BK3jTHrUX7V37mLfmtJ+ZA/AH2uc3PBCVrA==</latexit>

q4(z4 | z3)
<latexit sha1_base64="pnAYWQoELVNYGNjYRJFpHnmf6mk=">AAAB+nicbVDLSsNAFJ3UV62vVJduhhahIpSkBXVZdOOygn1AE8JkMmmHTh7OTJQ09i/cunGhiFu/xF3/xuljoa0HLhzOuZd773FjRoU0jImWW1vf2NzKbxd2dvf2D/TiYVtECcekhSMW8a6LBGE0JC1JJSPdmBMUuIx03OH11O88EC5oFN7JNCZ2gPoh9SlGUkmOXrx36pWRU4dWQD04cmqnjl42qsYMcJWYC1JulKyz50kjbTr6t+VFOAlIKDFDQvRMI5Z2hrikmJFxwUoEiREeoj7pKRqigAg7m50+hidK8aAfcVWhhDP190SGAiHSwFWdAZIDsexNxf+8XiL9SzujYZxIEuL5Ij9hUEZwmgP0KCdYslQRhDlVt0I8QBxhqdIqqBDM5ZdXSbtWNc+r9VuVxhWYIw+OQQlUgAkuQAPcgCZoAQwewQt4A+/ak/aqfWif89actpg5An+gff0AN2uVqQ==</latexit>

q3(z3 | z2)
<latexit sha1_base64="4NYMfkqKNWpYhXBfR6YmxnTP28I=">AAAB+nicbVDLSsNAFJ34rPWV6tLN0CJUhJJUUJdFNy4r2Ae0IUwmk3boZBJnJkoa+xdu3bhQxK1f4q5/4/Sx0NYDFw7n3Mu993gxo1JZ1thYWV1b39jMbeW3d3b39s3CQVNGicCkgSMWibaHJGGUk4aiipF2LAgKPUZa3uB64rceiJA04ncqjYkToh6nAcVIack1C/dutTx0q7AbUh8OXfvENUtWxZoCLhN7Tkq1Yvf0eVxL66753fUjnISEK8yQlB3bipWTIaEoZmSU7yaSxAgPUI90NOUoJNLJpqeP4LFWfBhEQhdXcKr+nshQKGUaerozRKovF72J+J/XSVRw6WSUx4kiHM8WBQmDKoKTHKBPBcGKpZogLKi+FeI+EggrnVZeh2AvvrxMmtWKfV45u9VpXIEZcuAIFEEZ2OAC1MANqIMGwOARvIA38G48Ga/Gh/E5a10x5jOH4A+Mrx8yxpWm</latexit>

q2(z2 | z1)

<latexit sha1_base64="XTWBQc8u+/CjT5u1k0nxJGYQ6J8=">AAAB+nicbVDLSsNAFJ3UV62vVJduhhahIpSkgrosunFZwT6gDWEymbRDJ5MwM1HS2L9w68aFIm79Enf9G6ePhbYeuHA4517uvceLGZXKsiZGbm19Y3Mrv13Y2d3bPzCLhy0ZJQKTJo5YJDoekoRRTpqKKkY6sSAo9Bhpe8Obqd9+IELSiN+rNCZOiPqcBhQjpSXXLArXroxcG/ZC6sORWzt1zbJVtWaAq8RekHK91Dt7ntTThmt+9/wIJyHhCjMkZde2YuVkSCiKGRkXeokkMcJD1CddTTkKiXSy2eljeKIVHwaR0MUVnKm/JzIUSpmGnu4MkRrIZW8q/ud1ExVcORnlcaIIx/NFQcKgiuA0B+hTQbBiqSYIC6pvhXiABMJKp1XQIdjLL6+SVq1qX1TP73Qa12COPDgGJVABNrgEdXALGqAJMHgEL+ANvBtPxqvxYXzOW3PGYuYI/IHx9QMyv5Wm</latexit>

r1(z1 | z2)
<latexit sha1_base64="lIp3E4mf3Lg8cBWdOX28uFdw+GM=">AAAB+nicbVDLSsNAFJ34rPWV6tLN0CJUhJK0oC6LblxWsA9oQ5hMJu3QySTMTJQ09i/cunGhiFu/xF3/xuljoa0HLhzOuZd77/FiRqWyrImxtr6xubWd28nv7u0fHJqFo5aMEoFJE0csEh0PScIoJ01FFSOdWBAUeoy0veHN1G8/ECFpxO9VGhMnRH1OA4qR0pJrFoRbLY/cKuyF1Icjt3bmmiWrYs0AV4m9IKV6sXf+PKmnDdf87vkRTkLCFWZIyq5txcrJkFAUMzLO9xJJYoSHqE+6mnIUEulks9PH8FQrPgwioYsrOFN/T2QolDINPd0ZIjWQy95U/M/rJiq4cjLK40QRjueLgoRBFcFpDtCngmDFUk0QFlTfCvEACYSVTiuvQ7CXX14lrWrFvqjU7nQa12COHDgBRVAGNrgEdXALGqAJMHgEL+ANvBtPxqvxYXzOW9eMxcwx+APj6wc3ZJWp</latexit>

r2(z2 | z3)
<latexit sha1_base64="a75fQkAFzI2onZtH7AwCuiu2gkk=">AAAB+nicbVDLSsNAFJ34rPWV6tLN0CJUhJJYUZdFNy4r2Ac0IUwmk3boTBJmJkob+xdu3bhQxK1f4q5/4/Sx0NYDFw7n3Mu99/gJo1JZ1thYWV1b39jMbeW3d3b39s3CQVPGqcCkgWMWi7aPJGE0Ig1FFSPtRBDEfUZafv9m4rceiJA0ju7VICEuR92IhhQjpSXPLAivWh56VehwGsChd37imSWrYk0Bl4k9J6Va0Tl9HtcGdc/8doIYp5xECjMkZce2EuVmSCiKGRnlnVSSBOE+6pKOphHiRLrZ9PQRPNZKAMNY6IoUnKq/JzLEpRxwX3dypHpy0ZuI/3mdVIVXbkajJFUkwrNFYcqgiuEkBxhQQbBiA00QFlTfCnEPCYSVTiuvQ7AXX14mzbOKfVGp3uk0rsEMOXAEiqAMbHAJauAW1EEDYPAIXsAbeDeejFfjw/icta4Y85lD8AfG1w88CZWs</latexit>

r3(z3 | z4)

<latexit sha1_base64="1R09o0rM9v7n2too+PQgBPLYMGI="></latexit>w1 = v1
<latexit sha1_base64="Sa3pT1jB+fUKZZ3vMhxJXgIZl9o="></latexit>w2 = w1v2 <latexit sha1_base64="86hB2/4pIfqLvszSjNXQYB8PA4k="></latexit>w3 = w2v3

<latexit sha1_base64="w7Bkrpd/AWXVYPIxZnH5cfoHgv8="></latexit>w4 = w3v4

<latexit sha1_base64="rivbnXrzlUyYjqG6j//HBAQzX6k=">AAAB9HicbVDLSgMxFM3UV62vqks3oUWoCGXGgrosunFZwT6gMwyZNNOGJpkxyRTGoX8huHGhiFs/xl3/xvSx0NYDFw7n3Mu99wQxo0rb9sTKra1vbG7ltws7u3v7B8XDo5aKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawfB26rdHRCoaiQedxsTjqC9oSDHSRvLcPuIc+bXKk18784tlu2rPAFeJsyDlesk9f57U04Zf/HZ7EU44ERozpFTXsWPtZUhqihkZF9xEkRjhIeqTrqECcaK8bHb0GJ4apQfDSJoSGs7U3xMZ4kqlPDCdHOmBWvam4n9eN9HhtZdRESeaCDxfFCYM6ghOE4A9KgnWLDUEYUnNrRAPkERYm5wKJgRn+eVV0rqoOpfV2r1J4wbMkQcnoAQqwAFXoA7uQAM0AQaP4AW8gXdrZL1aH9bnvDVnLWaOwR9YXz+sJZRd</latexit>

�3(z3)
<latexit sha1_base64="53bAgkGlEIcvaDUd6wOexFuNPZY=">AAAB9HicbVDLSgMxFM34rPVVdekmtAgVocxoUZdFNy4r2Ad0hiGTZtrQJDMmmcI49C8ENy4UcevHuOvfmD4W2nrgwuGce7n3niBmVGnbHlsrq2vrG5u5rfz2zu7efuHgsKmiRGLSwBGLZDtAijAqSENTzUg7lgTxgJFWMLid+K0hkYpG4kGnMfE46gkaUoy0kTy3hzhHfrX85FdP/ULJrthTwGXizEmpVnTPnse1tO4Xvt1uhBNOhMYMKdVx7Fh7GZKaYkZGeTdRJEZ4gHqkY6hAnCgvmx49gidG6cIwkqaEhlP190SGuFIpD0wnR7qvFr2J+J/XSXR47WVUxIkmAs8WhQmDOoKTBGCXSoI1Sw1BWFJzK8R9JBHWJqe8CcFZfHmZNM8rzmXl4t6kcQNmyIFjUARl4IArUAN3oA4aAINH8ALewLs1tF6tD+tz1rpizWeOwB9YXz+vM5Rf</latexit>

�4(z4)

<latexit sha1_base64="NML325Gf1G0D5tgq1prFCYKXTfY=">AAACBXicbVDLSsNAFJ34rPUVdamLoUWoCCWpoC6LblxWsA9oQphMpu3QmSTOTIQ0dOPGH/Aj3LhQxK3/4K5/4/Sx0NYDFw7n3Mu99/gxo1JZ1shYWl5ZXVvPbeQ3t7Z3ds29/YaMEoFJHUcsEi0fScJoSOqKKkZasSCI+4w0/f712G8+ECFpFN6pNCYuR92QdihGSkueeTTwKtCRlMN7r1JycBAp6HAawIFnn3hm0SpbE8BFYs9IsVpwTp9H1bTmmd9OEOGEk1BhhqRs21as3AwJRTEjw7yTSBIj3Edd0tY0RJxIN5t8MYTHWglgJxK6QgUn6u+JDHEpU+7rTo5UT857Y/E/r52ozqWb0TBOFAnxdFEnYVBFcBwJDKggWLFUE4QF1bdC3EMCYaWDy+sQ7PmXF0mjUrbPy2e3Oo0rMEUOHIICKAEbXIAquAE1UAcYPIIX8AbejSfj1fgwPqetS8Zs5gD8gfH1Aw8Fmf8=</latexit>

z2 ⇠ q2(· | z1)
<latexit sha1_base64="0gojt+E+tqE4CcwfUGS9UmXiy4Y=">AAACBXicbVDLSsNAFJ3UV62vqEtdDC1CRShJC+qy6MZlBfuAJoTJZNoOnUnizERoQzdu/AE/wo0LRdz6D+76N04fC209cOFwzr3ce48fMyqVZY2NzMrq2vpGdjO3tb2zu2fuHzRklAhM6jhikWj5SBJGQ1JXVDHSigVB3Gek6fevJ37zgQhJo/BODWLictQNaYdipLTkmcdDrwIdSTm89ypFBweRgg6nARx65VPPLFglawq4TOw5KVTzztnzuDqoeea3E0Q44SRUmCEp27YVKzdFQlHMyCjnJJLECPdRl7Q1DREn0k2nX4zgiVYC2ImErlDBqfp7IkVcygH3dSdHqicXvYn4n9dOVOfSTWkYJ4qEeLaokzCoIjiJBAZUEKzYQBOEBdW3QtxDAmGlg8vpEOzFl5dJo1yyz0uVW53GFZghC45AHhSBDS5AFdyAGqgDDB7BC3gD78aT8Wp8GJ+z1owxnzkEf2B8/QATu5oC</latexit>

z3 ⇠ q3(· | z2)
<latexit sha1_base64="FuJWrXapYesXuPL7VYWQhHeKB7U=">AAACBXicbVDLSsNAFJ3UV62vqEtdDC1CRSiJLeqy6MZlBfuAJoTJZNoOnUnizERISzdu/AE/wo0LRdz6D+76N05bF9p64MLhnHu59x4/ZlQqyxobmaXlldW17HpuY3Nre8fc3WvIKBGY1HHEItHykSSMhqSuqGKkFQuCuM9I0+9fTfzmPRGSRuGtSmPictQNaYdipLTkmYcDrwIdSTm88ypFBweRgg6nARx45WPPLFglawq4SOwfUqjmnZOncTWteeaXE0Q44SRUmCEp27YVK3eIhKKYkVHOSSSJEe6jLmlrGiJOpDucfjGCR1oJYCcSukIFp+rviSHiUqbc150cqZ6c9ybif147UZ0Ld0jDOFEkxLNFnYRBFcFJJDCggmDFUk0QFlTfCnEPCYSVDi6nQ7DnX14kjdOSfVYq3+g0LsEMWXAA8qAIbHAOquAa1EAdYPAAnsEreDMejRfj3fiYtWaMn5l98AfG5zcYcZoF</latexit>

z4 ⇠ q4(· | z3)
<latexit sha1_base64="65hKh8KimJwlylbXhD4XXvwZY6E=">AAAB7nicbVC7SgNBFL0bXzG+ooKNzWAQrMKOgtoIITaWCZgHJEuYncwmQ2Znl5nZQFjyETYWitja+Bd+gZ2N3+LkUWjigQuHc+7l3nv8WHBtXPfLyaysrq1vZDdzW9s7u3v5/YO6jhJFWY1GIlJNn2gmuGQ1w41gzVgxEvqCNfzB7cRvDJnSPJL3ZhQzLyQ9yQNOibFSY9jB6AbhTr7gFt0p0DLBc1IoHVW/+Xv5o9LJf7a7EU1CJg0VROsWdmPjpUQZTgUb59qJZjGhA9JjLUslCZn20um5Y3RqlS4KImVLGjRVf0+kJNR6FPq2MySmrxe9ifif10pMcO2lXMaJYZLOFgWJQCZCk99RlytGjRhZQqji9lZE+0QRamxCORsCXnx5mdTPi/iyeFG1aZRhhiwcwwmcAYYrKMEdVKAGFAbwAE/w7MTOo/PivM5aM8585hD+wHn7AYptkhk=</latexit>

v1 = 1

<latexit sha1_base64="i+A7qD/Be9WtFyQZlPwXkcwZOT0=">AAAB9HicbVDLSgMxFM3UV62vqks3oUWoCGWmgrosunFZwT6gMwyZNNOGJpkxyRTGoX8huHGhiFs/xl3/xvSx0NYDFw7n3Mu99wQxo0rb9sTKra1vbG7ltws7u3v7B8XDo5aKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawfB26rdHRCoaiQedxsTjqC9oSDHSRvLcPuIc+bXKk18784tlu2rPAFeJsyDlesk9f57U04Zf/HZ7EU44ERozpFTXsWPtZUhqihkZF9xEkRjhIeqTrqECcaK8bHb0GJ4apQfDSJoSGs7U3xMZ4kqlPDCdHOmBWvam4n9eN9HhtZdRESeaCDxfFCYM6ghOE4A9KgnWLDUEYUnNrRAPkERYm5wKJgRn+eVV0qpVncvqxb1J4wbMkQcnoAQqwAFXoA7uQAM0AQaP4AW8gXdrZL1aH9bnvDVnLWaOwR9YXz+pF5Rb</latexit>

�2(z2)

<latexit sha1_base64="TqEaB+2UFct6YVBroFplMOQRNSU="></latexit>

(w1, z1)
<latexit sha1_base64="rDtfITJvO+roeaedssjxa3xqoCw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LC1CRSlJBfVY9OKxgv3ANoTNdtMu3WzC7kaJpf+iFw+KePXfeOu/cdt60NYHA4/3ZpiZ58ecKW3bEyuzsrq2vpHdzG1t7+zu5fcPGipKJKF1EvFItnysKGeC1jXTnLZiSXHoc9r0BzdTv/lIpWKRuNdpTN0Q9wQLGMHaSA+lJ69yhp69yomXL9plewa0TJwfUqwWOqfjSTWtefmvTjciSUiFJhwr1XbsWLtDLDUjnI5ynUTRGJMB7tG2oQKHVLnD2cUjdGyULgoiaUpoNFN/TwxxqFQa+qYzxLqvFr2p+J/XTnRw5Q6ZiBNNBZkvChKOdISm76Muk5RonhqCiWTmVkT6WGKiTUg5E4Kz+PIyaVTKzkX5/M6kcQ1zZOEIClACBy6hCrdQgzoQEDCGV3izlPVivVsf89aM9TNzCH9gfX4DuZSSoQ==</latexit>

(w2, z2)
<latexit sha1_base64="HnDUNrVXwwrfbEJGr+w9GIHE9p8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LC1CRSmJBfVY9OKxgv3ANoTNdtMu3WzC7kaJpf+iFw+KePXfeOu/cdt60NYHA4/3ZpiZ58ecKW3bEyuzsrq2vpHdzG1t7+zu5fcPGipKJKF1EvFItnysKGeC1jXTnLZiSXHoc9r0BzdTv/lIpWKRuNdpTN0Q9wQLGMHaSA+lJ69yhp69yomXL9plewa0TJwfUqwWOqfjSTWtefmvTjciSUiFJhwr1XbsWLtDLDUjnI5ynUTRGJMB7tG2oQKHVLnD2cUjdGyULgoiaUpoNFN/TwxxqFQa+qYzxLqvFr2p+J/XTnRw5Q6ZiBNNBZkvChKOdISm76Muk5RonhqCiWTmVkT6WGKiTUg5E4Kz+PIyaZyXnYty5c6kcQ1zZOEIClACBy6hCrdQgzoQEDCGV3izlPVivVsf89aM9TNzCH9gfX4DvKOSow==</latexit>

(w3, z3)
<latexit sha1_base64="tc9JGXNMmLNevSvFn7Qz9hMh9Jg=">AAAB8XicbVDLTgJBEOzFF+IL9ehlAjHBaMiuEvVI9OIRE3lE2GxmhwEmzM5uZmY1uOEvuHjQGK/+jTf+xuFxULCSTipV3enu8iPOlLbtsZVaWV1b30hvZra2d3b3svsHNRXGktAqCXkoGz5WlDNBq5ppThuRpDjwOa37/duJX3+iUrFQPOhBRN0AdwXrMIK1kR4Lz17pDL14pRMvm7eL9hRomThzki/nWqejcXlQ8bLfrXZI4oAKTThWqunYkXYTLDUjnA4zrVjRCJM+7tKmoQIHVLnJ9OIhOjZKG3VCaUpoNFV/TyQ4UGoQ+KYzwLqnFr2J+J/XjHXn2k2YiGJNBZkt6sQc6RBN3kdtJinRfGAIJpKZWxHpYYmJNiFlTAjO4svLpHZedC6LF/cmjRuYIQ1HkIMCOHAFZbiDClSBgIARvMG7paxX68P6nLWmrPnMIfyB9fUDv7KSpQ==</latexit>

(w4, z4)

Nested Variational Inference

Improve gradient 
estimates

Improve proposals

Inference methods from 
probabilistic programming

Importance Sampling

Use proposals to  
sample from target

Shortcomings of standard VI Combining Importance Sampling with VI

• Potentially hard one-step learning problem


• For mode-covering divergences, the variance of weights 
and gradient estimates is high due to initially bad samples 

• For mode-seeking divergences, variational distribution 
might not capture all modes

• Break problem into sequence of easier problems


• Initial samples are good enough to make progress on early stages; 
Optimizing earlier stages improves samples for later stages 

• Samples/Optimization can be guided by choice of intermediate 
distributions

Automatic differentiation 
and neural networks

Variational Inference

Optimize proposals  
using samples from targets

Nested Variational Inference

<latexit sha1_base64="1R09o0rM9v7n2too+PQgBPLYMGI="></latexit>w1 = v1
<latexit sha1_base64="5a/FYGHbNFJGhzF1XR8FYlz5Uzw=">AAAB8HicbVDLSgNBEOz1GeMrKnjxMhgET2E3gnoRQrx4TMA8JFmW2clsMmR2dpmZjYQlX+HFgyJeBf/CL/DmxW9x8jhoYkFDUdVNd5cfc6a0bX9ZS8srq2vrmY3s5tb2zm5ub7+uokQSWiMRj2TTx4pyJmhNM81pM5YUhz6nDb9/PfYbAyoVi8StHsbUDXFXsIARrI10d+8V0RUaeEUvl7cL9gRokTgzki8dVr/Ze/mj4uU+252IJCEVmnCsVMuxY+2mWGpGOB1l24miMSZ93KUtQwUOqXLTycEjdGKUDgoiaUpoNFF/T6Q4VGoY+qYzxLqn5r2x+J/XSnRw6aZMxImmgkwXBQlHOkLj71GHSUo0HxqCiWTmVkR6WGKiTUZZE4Iz//IiqRcLznnhrGrSKMMUGTiCYzgFBy6gBDdQgRoQCOEBnuDZktaj9WK9TluXrNnMAfyB9fYDICyTBQ==</latexit>w2 = v2

<latexit sha1_base64="ZA/inPTZ6E/nmnlVf+Mmc3qd8e0=">AAAB8HicbVDLSgNBEOz1GeMrKnjxMhgET2HXgHoRQrx4TMA8JFmW2clsMmRmd5mZjYQlX+HFgyJeBf/CL/DmxW9x8jhoYkFDUdVNd5cfc6a0bX9ZS8srq2vrmY3s5tb2zm5ub7+uokQSWiMRj2TTx4pyFtKaZprTZiwpFj6nDb9/PfYbAyoVi8JbPYypK3A3ZAEjWBvp7t4rois08IpeLm8X7AnQInFmJF86rH6z9/JHxct9tjsRSQQNNeFYqZZjx9pNsdSMcDrKthNFY0z6uEtbhoZYUOWmk4NH6MQoHRRE0lSo0UT9PZFiodRQ+KZTYN1T895Y/M9rJTq4dFMWxommIZkuChKOdITG36MOk5RoPjQEE8nMrYj0sMREm4yyJgRn/uVFUj8rOOeFYtWkUYYpMnAEx3AKDlxACW6gAjUgIOABnuDZktaj9WK9TluXrNnMAfyB9fYDIzqTBw==</latexit>w3 = v3
<latexit sha1_base64="Fwrz+5Qapb7ssBGkIy5ePMjWrzs=">AAAB8HicbVDLSgNBEOyNrxhfUcGLl8EgeAq7GtSLEOLFYwLmIcmyzE4myZCZ3WVmNhKWfIUXD4p4FfwLv8CbF7/FyeOgiQUNRVU33V1+xJnStv1lpZaWV1bX0uuZjc2t7Z3s7l5NhbEktEpCHsqGjxXlLKBVzTSnjUhSLHxO637/euzXB1QqFga3ehhRV+BuwDqMYG2ku3uvgK7QwCt42ZydtydAi8SZkVzxoPLN3ksfZS/72WqHJBY00IRjpZqOHWk3wVIzwuko04oVjTDp4y5tGhpgQZWbTA4eoWOjtFEnlKYCjSbq74kEC6WGwjedAuuemvfG4n9eM9adSzdhQRRrGpDpok7MkQ7R+HvUZpISzYeGYCKZuRWRHpaYaJNRxoTgzL+8SGqneec8f1YxaZRgijQcwhGcgAMXUIQbKEMVCAh4gCd4tqT1aL1Yr9PWlDWb2Yc/sN5+ACZIkwk=</latexit>w4 = v4

<latexit sha1_base64="XTWBQc8u+/CjT5u1k0nxJGYQ6J8=">AAAB+nicbVDLSsNAFJ3UV62vVJduhhahIpSkgrosunFZwT6gDWEymbRDJ5MwM1HS2L9w68aFIm79Enf9G6ePhbYeuHA4517uvceLGZXKsiZGbm19Y3Mrv13Y2d3bPzCLhy0ZJQKTJo5YJDoekoRRTpqKKkY6sSAo9Bhpe8Obqd9+IELSiN+rNCZOiPqcBhQjpSXXLArXroxcG/ZC6sORWzt1zbJVtWaAq8RekHK91Dt7ntTThmt+9/wIJyHhCjMkZde2YuVkSCiKGRkXeokkMcJD1CddTTkKiXSy2eljeKIVHwaR0MUVnKm/JzIUSpmGnu4MkRrIZW8q/ud1ExVcORnlcaIIx/NFQcKgiuA0B+hTQbBiqSYIC6pvhXiABMJKp1XQIdjLL6+SVq1qX1TP73Qa12COPDgGJVABNrgEdXALGqAJMHgEL+ANvBtPxqvxYXzOW3PGYuYI/IHx9QMyv5Wm</latexit>

r1(z1 | z2)
<latexit sha1_base64="lIp3E4mf3Lg8cBWdOX28uFdw+GM=">AAAB+nicbVDLSsNAFJ34rPWV6tLN0CJUhJK0oC6LblxWsA9oQ5hMJu3QySTMTJQ09i/cunGhiFu/xF3/xuljoa0HLhzOuZd77/FiRqWyrImxtr6xubWd28nv7u0fHJqFo5aMEoFJE0csEh0PScIoJ01FFSOdWBAUeoy0veHN1G8/ECFpxO9VGhMnRH1OA4qR0pJrFoRbLY/cKuyF1Icjt3bmmiWrYs0AV4m9IKV6sXf+PKmnDdf87vkRTkLCFWZIyq5txcrJkFAUMzLO9xJJYoSHqE+6mnIUEulks9PH8FQrPgwioYsrOFN/T2QolDINPd0ZIjWQy95U/M/rJiq4cjLK40QRjueLgoRBFcFpDtCngmDFUk0QFlTfCvEACYSVTiuvQ7CXX14lrWrFvqjU7nQa12COHDgBRVAGNrgEdXALGqAJMHgEL+ANvBtPxqvxYXzOW9eMxcwx+APj6wc3ZJWp</latexit>

r2(z2 | z3)
<latexit sha1_base64="a75fQkAFzI2onZtH7AwCuiu2gkk=">AAAB+nicbVDLSsNAFJ34rPWV6tLN0CJUhJJYUZdFNy4r2Ac0IUwmk3boTBJmJkob+xdu3bhQxK1f4q5/4/Sx0NYDFw7n3Mu99/gJo1JZ1thYWV1b39jMbeW3d3b39s3CQVPGqcCkgWMWi7aPJGE0Ig1FFSPtRBDEfUZafv9m4rceiJA0ju7VICEuR92IhhQjpSXPLAivWh56VehwGsChd37imSWrYk0Bl4k9J6Va0Tl9HtcGdc/8doIYp5xECjMkZce2EuVmSCiKGRnlnVSSBOE+6pKOphHiRLrZ9PQRPNZKAMNY6IoUnKq/JzLEpRxwX3dypHpy0ZuI/3mdVIVXbkajJFUkwrNFYcqgiuEkBxhQQbBiA00QFlTfCnEPCYSVTiuvQ7AXX14mzbOKfVGp3uk0rsEMOXAEiqAMbHAJauAW1EEDYPAIXsAbeDeejFfjw/icta4Y85lD8AfG1w88CZWs</latexit>

r3(z3 | z4)

<latexit sha1_base64="+80PSDdMM/NXseCfNEiZ4fVMy0E=">AAAB+nicbVDLSsNAFJ3UV62vVJduhhahIpTEFnVZdOOygn1AE8JkMmmHTh7OTJQ09i/cunGhiFu/xF3/xmnrQlsPXDiccy/33uPGjAppGBMtt7K6tr6R3yxsbe/s7unF/baIEo5JC0cs4l0XCcJoSFqSSka6MScocBnpuMOrqd+5J1zQKLyVaUzsAPVD6lOMpJIcvXjn1Csjpw6tgHpw5NSOHb1sVI0Z4DIxf0i5UbJOniaNtOnoX5YX4SQgocQMCdEzjVjaGeKSYkbGBSsRJEZ4iPqkp2iIAiLsbHb6GB4pxYN+xFWFEs7U3xMZCoRIA1d1BkgOxKI3Ff/zeon0L+yMhnEiSYjni/yEQRnBaQ7Qo5xgyVJFEOZU3QrxAHGEpUqroEIwF19eJu3TqnlWrd2oNC7BHHlwCEqgAkxwDhrgGjRBC2DwAJ7BK3jTHrUX7V37mLfmtJ+ZA/AH2uc3PBCVrA==</latexit>

q4(z4 | z3)
<latexit sha1_base64="pnAYWQoELVNYGNjYRJFpHnmf6mk=">AAAB+nicbVDLSsNAFJ3UV62vVJduhhahIpSkBXVZdOOygn1AE8JkMmmHTh7OTJQ09i/cunGhiFu/xF3/xuljoa0HLhzOuZd773FjRoU0jImWW1vf2NzKbxd2dvf2D/TiYVtECcekhSMW8a6LBGE0JC1JJSPdmBMUuIx03OH11O88EC5oFN7JNCZ2gPoh9SlGUkmOXrx36pWRU4dWQD04cmqnjl42qsYMcJWYC1JulKyz50kjbTr6t+VFOAlIKDFDQvRMI5Z2hrikmJFxwUoEiREeoj7pKRqigAg7m50+hidK8aAfcVWhhDP190SGAiHSwFWdAZIDsexNxf+8XiL9SzujYZxIEuL5Ij9hUEZwmgP0KCdYslQRhDlVt0I8QBxhqdIqqBDM5ZdXSbtWNc+r9VuVxhWYIw+OQQlUgAkuQAPcgCZoAQwewQt4A+/ak/aqfWif89actpg5An+gff0AN2uVqQ==</latexit>

q3(z3 | z2)
<latexit sha1_base64="4NYMfkqKNWpYhXBfR6YmxnTP28I=">AAAB+nicbVDLSsNAFJ34rPWV6tLN0CJUhJJUUJdFNy4r2Ae0IUwmk3boZBJnJkoa+xdu3bhQxK1f4q5/4/Sx0NYDFw7n3Mu993gxo1JZ1thYWV1b39jMbeW3d3b39s3CQVNGicCkgSMWibaHJGGUk4aiipF2LAgKPUZa3uB64rceiJA04ncqjYkToh6nAcVIack1C/dutTx0q7AbUh8OXfvENUtWxZoCLhN7Tkq1Yvf0eVxL66753fUjnISEK8yQlB3bipWTIaEoZmSU7yaSxAgPUI90NOUoJNLJpqeP4LFWfBhEQhdXcKr+nshQKGUaerozRKovF72J+J/XSVRw6WSUx4kiHM8WBQmDKoKTHKBPBcGKpZogLKi+FeI+EggrnVZeh2AvvrxMmtWKfV45u9VpXIEZcuAIFEEZ2OAC1MANqIMGwOARvIA38G48Ga/Gh/E5a10x5jOH4A+Mrx8yxpWm</latexit>

q2(z2 | z1)

<latexit sha1_base64="i+A7qD/Be9WtFyQZlPwXkcwZOT0=">AAAB9HicbVDLSgMxFM3UV62vqks3oUWoCGWmgrosunFZwT6gMwyZNNOGJpkxyRTGoX8huHGhiFs/xl3/xvSx0NYDFw7n3Mu99wQxo0rb9sTKra1vbG7ltws7u3v7B8XDo5aKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawfB26rdHRCoaiQedxsTjqC9oSDHSRvLcPuIc+bXKk18784tlu2rPAFeJsyDlesk9f57U04Zf/HZ7EU44ERozpFTXsWPtZUhqihkZF9xEkRjhIeqTrqECcaK8bHb0GJ4apQfDSJoSGs7U3xMZ4kqlPDCdHOmBWvam4n9eN9HhtZdRESeaCDxfFCYM6ghOE4A9KgnWLDUEYUnNrRAPkERYm5wKJgRn+eVV0qpVncvqxb1J4wbMkQcnoAQqwAFXoA7uQAM0AQaP4AW8gXdrZL1aH9bnvDVnLWaOwR9YXz+pF5Rb</latexit>

�2(z2)
<latexit sha1_base64="rivbnXrzlUyYjqG6j//HBAQzX6k=">AAAB9HicbVDLSgMxFM3UV62vqks3oUWoCGXGgrosunFZwT6gMwyZNNOGJpkxyRTGoX8huHGhiFs/xl3/xvSx0NYDFw7n3Mu99wQxo0rb9sTKra1vbG7ltws7u3v7B8XDo5aKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawfB26rdHRCoaiQedxsTjqC9oSDHSRvLcPuIc+bXKk18784tlu2rPAFeJsyDlesk9f57U04Zf/HZ7EU44ERozpFTXsWPtZUhqihkZF9xEkRjhIeqTrqECcaK8bHb0GJ4apQfDSJoSGs7U3xMZ4kqlPDCdHOmBWvam4n9eN9HhtZdRESeaCDxfFCYM6ghOE4A9KgnWLDUEYUnNrRAPkERYm5wKJgRn+eVV0rqoOpfV2r1J4wbMkQcnoAQqwAFXoA7uQAM0AQaP4AW8gXdrZL1aH9bnvDVnLWaOwR9YXz+sJZRd</latexit>

�3(z3)
<latexit sha1_base64="53bAgkGlEIcvaDUd6wOexFuNPZY=">AAAB9HicbVDLSgMxFM34rPVVdekmtAgVocxoUZdFNy4r2Ad0hiGTZtrQJDMmmcI49C8ENy4UcevHuOvfmD4W2nrgwuGce7n3niBmVGnbHlsrq2vrG5u5rfz2zu7efuHgsKmiRGLSwBGLZDtAijAqSENTzUg7lgTxgJFWMLid+K0hkYpG4kGnMfE46gkaUoy0kTy3hzhHfrX85FdP/ULJrthTwGXizEmpVnTPnse1tO4Xvt1uhBNOhMYMKdVx7Fh7GZKaYkZGeTdRJEZ4gHqkY6hAnCgvmx49gidG6cIwkqaEhlP190SGuFIpD0wnR7qvFr2J+J/XSXR47WVUxIkmAs8WhQmDOoKTBGCXSoI1Sw1BWFJzK8R9JBHWJqe8CcFZfHmZNM8rzmXl4t6kcQNmyIFjUARl4IArUAN3oA4aAINH8ALewLs1tF6tD+tz1rpizWeOwB9YXz+vM5Rf</latexit>

�4(z4)

<latexit sha1_base64="TqEaB+2UFct6YVBroFplMOQRNSU="></latexit>

(w1, z1)
<latexit sha1_base64="rDtfITJvO+roeaedssjxa3xqoCw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LC1CRSlJBfVY9OKxgv3ANoTNdtMu3WzC7kaJpf+iFw+KePXfeOu/cdt60NYHA4/3ZpiZ58ecKW3bEyuzsrq2vpHdzG1t7+zu5fcPGipKJKF1EvFItnysKGeC1jXTnLZiSXHoc9r0BzdTv/lIpWKRuNdpTN0Q9wQLGMHaSA+lJ69yhp69yomXL9plewa0TJwfUqwWOqfjSTWtefmvTjciSUiFJhwr1XbsWLtDLDUjnI5ynUTRGJMB7tG2oQKHVLnD2cUjdGyULgoiaUpoNFN/TwxxqFQa+qYzxLqvFr2p+J/XTnRw5Q6ZiBNNBZkvChKOdISm76Muk5RonhqCiWTmVkT6WGKiTUg5E4Kz+PIyaVTKzkX5/M6kcQ1zZOEIClACBy6hCrdQgzoQEDCGV3izlPVivVsf89aM9TNzCH9gfX4DuZSSoQ==</latexit>

(w2, z2)
<latexit sha1_base64="HnDUNrVXwwrfbEJGr+w9GIHE9p8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LC1CRSmJBfVY9OKxgv3ANoTNdtMu3WzC7kaJpf+iFw+KePXfeOu/cdt60NYHA4/3ZpiZ58ecKW3bEyuzsrq2vpHdzG1t7+zu5fcPGipKJKF1EvFItnysKGeC1jXTnLZiSXHoc9r0BzdTv/lIpWKRuNdpTN0Q9wQLGMHaSA+lJ69yhp69yomXL9plewa0TJwfUqwWOqfjSTWtefmvTjciSUiFJhwr1XbsWLtDLDUjnI5ynUTRGJMB7tG2oQKHVLnD2cUjdGyULgoiaUpoNFN/TwxxqFQa+qYzxLqvFr2p+J/XTnRw5Q6ZiBNNBZkvChKOdISm76Muk5RonhqCiWTmVkT6WGKiTUg5E4Kz+PIyaZyXnYty5c6kcQ1zZOEIClACBy6hCrdQgzoQEDCGV3izlPVivVsf89aM9TNzCH9gfX4DvKOSow==</latexit>

(w3, z3)
<latexit sha1_base64="tc9JGXNMmLNevSvFn7Qz9hMh9Jg=">AAAB8XicbVDLTgJBEOzFF+IL9ehlAjHBaMiuEvVI9OIRE3lE2GxmhwEmzM5uZmY1uOEvuHjQGK/+jTf+xuFxULCSTipV3enu8iPOlLbtsZVaWV1b30hvZra2d3b3svsHNRXGktAqCXkoGz5WlDNBq5ppThuRpDjwOa37/duJX3+iUrFQPOhBRN0AdwXrMIK1kR4Lz17pDL14pRMvm7eL9hRomThzki/nWqejcXlQ8bLfrXZI4oAKTThWqunYkXYTLDUjnA4zrVjRCJM+7tKmoQIHVLnJ9OIhOjZKG3VCaUpoNFV/TyQ4UGoQ+KYzwLqnFr2J+J/XjHXn2k2YiGJNBZkt6sQc6RBN3kdtJinRfGAIJpKZWxHpYYmJNiFlTAjO4svLpHZedC6LF/cmjRuYIQ1HkIMCOHAFZbiDClSBgIARvMG7paxX68P6nLWmrPnMIfyB9fUDv7KSpQ==</latexit>

(w4, z4)

<latexit sha1_base64="pCaCJjJ78m2R49KZfLjpPby7R20=">AAAB7XicbZDLSgMxFIbP1Fsdb1WXboJFcFVmFNSNWHTjsoK9QDuUTCZtYzPJkGQKZeg7uHGhiBsXPop7N+LbmLYutPWHwMf/n0POOWHCmTae9+XkFhaXllfyq+7a+sbmVmF7p6ZlqgitEsmlaoRYU84ErRpmOG0kiuI45LQe9q/GeX1AlWZS3JphQoMYdwXrMIKNtWqtQSSNbheKXsmbCM2D/wPFi3f3PHn9dCvtwkcrkiSNqTCEY62bvpeYIMPKMMLpyG2lmiaY9HGXNi0KHFMdZJNpR+jAOhHqSGWfMGji/u7IcKz1MA5tZYxNT89mY/O/rJmazlmQMZGkhgoy/aiTcmQkGq+OIqYoMXxoARPF7KyI9LDCxNgDufYI/uzK81A7KvknpeMbr1i+hKnysAf7cAg+nEIZrqECVSBwB/fwCE+OdB6cZ+dlWppzfnp24Y+ct28toZKH</latexit>...
<latexit sha1_base64="pCaCJjJ78m2R49KZfLjpPby7R20=">AAAB7XicbZDLSgMxFIbP1Fsdb1WXboJFcFVmFNSNWHTjsoK9QDuUTCZtYzPJkGQKZeg7uHGhiBsXPop7N+LbmLYutPWHwMf/n0POOWHCmTae9+XkFhaXllfyq+7a+sbmVmF7p6ZlqgitEsmlaoRYU84ErRpmOG0kiuI45LQe9q/GeX1AlWZS3JphQoMYdwXrMIKNtWqtQSSNbheKXsmbCM2D/wPFi3f3PHn9dCvtwkcrkiSNqTCEY62bvpeYIMPKMMLpyG2lmiaY9HGXNi0KHFMdZJNpR+jAOhHqSGWfMGji/u7IcKz1MA5tZYxNT89mY/O/rJmazlmQMZGkhgoy/aiTcmQkGq+OIqYoMXxoARPF7KyI9LDCxNgDufYI/uzK81A7KvknpeMbr1i+hKnysAf7cAg+nEIZrqECVSBwB/fwCE+OdB6cZ+dlWppzfnp24Y+ct28toZKH</latexit>...

<latexit sha1_base64="pCaCJjJ78m2R49KZfLjpPby7R20=">AAAB7XicbZDLSgMxFIbP1Fsdb1WXboJFcFVmFNSNWHTjsoK9QDuUTCZtYzPJkGQKZeg7uHGhiBsXPop7N+LbmLYutPWHwMf/n0POOWHCmTae9+XkFhaXllfyq+7a+sbmVmF7p6ZlqgitEsmlaoRYU84ErRpmOG0kiuI45LQe9q/GeX1AlWZS3JphQoMYdwXrMIKNtWqtQSSNbheKXsmbCM2D/wPFi3f3PHn9dCvtwkcrkiSNqTCEY62bvpeYIMPKMMLpyG2lmiaY9HGXNi0KHFMdZJNpR+jAOhHqSGWfMGji/u7IcKz1MA5tZYxNT89mY/O/rJmazlmQMZGkhgoy/aiTcmQkGq+OIqYoMXxoARPF7KyI9LDCxNgDufYI/uzK81A7KvknpeMbr1i+hKnysAf7cAg+nEIZrqECVSBwB/fwCE+OdB6cZ+dlWppzfnp24Y+ct28toZKH</latexit>...
<latexit sha1_base64="pCaCJjJ78m2R49KZfLjpPby7R20=">AAAB7XicbZDLSgMxFIbP1Fsdb1WXboJFcFVmFNSNWHTjsoK9QDuUTCZtYzPJkGQKZeg7uHGhiBsXPop7N+LbmLYutPWHwMf/n0POOWHCmTae9+XkFhaXllfyq+7a+sbmVmF7p6ZlqgitEsmlaoRYU84ErRpmOG0kiuI45LQe9q/GeX1AlWZS3JphQoMYdwXrMIKNtWqtQSSNbheKXsmbCM2D/wPFi3f3PHn9dCvtwkcrkiSNqTCEY62bvpeYIMPKMMLpyG2lmiaY9HGXNi0KHFMdZJNpR+jAOhHqSGWfMGji/u7IcKz1MA5tZYxNT89mY/O/rJmazlmQMZGkhgoy/aiTcmQkGq+OIqYoMXxoARPF7KyI9LDCxNgDufYI/uzK81A7KvknpeMbr1i+hKnysAf7cAg+nEIZrqECVSBwB/fwCE+OdB6cZ+dlWppzfnp24Y+ct28toZKH</latexit>...

detach & resample detach & resample detach & resample

detach detach detach

We can propose from any sampler as long as it produces properly weighted samples for the 
proposal density of interest. Resampling preserves proper weighting.

ExperimentsProper Weighting and Resampling

<latexit sha1_base64="XDOWQECzKGNUBEX8ByPEPPLUmkE="></latexit>

Proper weighting Let ⇡ be a probability density. For some constant c > 0,
a random pair (w, z) ⇠ ⇧ is properly weighted (p.w.) for an unnormalized
probability density � ⌘ Z⇡ if w � 0 and for all measurable functions g

Ew,z⇠⇧ [w g(z)] = c

Z
dz �(z) g(z) = cZEz⇠⇡ [g(z)] .

<latexit sha1_base64="XDOWQECzKGNUBEX8ByPEPPLUmkE="></latexit>

Proper weighting Let ⇡ be a probability density. For some constant c > 0,
a random pair (w, z) ⇠ ⇧ is properly weighted (p.w.) for an unnormalized
probability density � ⌘ Z⇡ if w � 0 and for all measurable functions g

Ew,z⇠⇧ [w g(z)] = c

Z
dz �(z) g(z) = cZEz⇠⇡ [g(z)] .

Training Annealed Samplers

Time Series Model

Deep Generative Model

Generative Model:

Inference Model:

<latexit sha1_base64="t1VXBroaK567WF1zWv6oNQQ+jqM="></latexit>

+
<latexit sha1_base64="t1VXBroaK567WF1zWv6oNQQ+jqM="></latexit>

+Inference Objective:

Weight 
dependencies:

2

3 4

<latexit sha1_base64="4NYMfkqKNWpYhXBfR6YmxnTP28I=">AAAB+nicbVDLSsNAFJ34rPWV6tLN0CJUhJJUUJdFNy4r2Ae0IUwmk3boZBJnJkoa+xdu3bhQxK1f4q5/4/Sx0NYDFw7n3Mu993gxo1JZ1thYWV1b39jMbeW3d3b39s3CQVNGicCkgSMWibaHJGGUk4aiipF2LAgKPUZa3uB64rceiJA04ncqjYkToh6nAcVIack1C/dutTx0q7AbUh8OXfvENUtWxZoCLhN7Tkq1Yvf0eVxL66753fUjnISEK8yQlB3bipWTIaEoZmSU7yaSxAgPUI90NOUoJNLJpqeP4LFWfBhEQhdXcKr+nshQKGUaerozRKovF72J+J/XSVRw6WSUx4kiHM8WBQmDKoKTHKBPBcGKpZogLKi+FeI+EggrnVZeh2AvvrxMmtWKfV45u9VpXIEZcuAIFEEZ2OAC1MANqIMGwOARvIA38G48Ga/Gh/E5a10x5jOH4A+Mrx8yxpWm</latexit>

q2(z2 | z1)

<latexit sha1_base64="XTWBQc8u+/CjT5u1k0nxJGYQ6J8=">AAAB+nicbVDLSsNAFJ3UV62vVJduhhahIpSkgrosunFZwT6gDWEymbRDJ5MwM1HS2L9w68aFIm79Enf9G6ePhbYeuHA4517uvceLGZXKsiZGbm19Y3Mrv13Y2d3bPzCLhy0ZJQKTJo5YJDoekoRRTpqKKkY6sSAo9Bhpe8Obqd9+IELSiN+rNCZOiPqcBhQjpSXXLArXroxcG/ZC6sORWzt1zbJVtWaAq8RekHK91Dt7ntTThmt+9/wIJyHhCjMkZde2YuVkSCiKGRkXeokkMcJD1CddTTkKiXSy2eljeKIVHwaR0MUVnKm/JzIUSpmGnu4MkRrIZW8q/ud1ExVcORnlcaIIx/NFQcKgiuA0B+hTQbBiqSYIC6pvhXiABMJKp1XQIdjLL6+SVq1qX1TP73Qa12COPDgGJVABNrgEdXALGqAJMHgEL+ANvBtPxqvxYXzOW3PGYuYI/IHx9QMyv5Wm</latexit>

r1(z1 | z2) <latexit sha1_base64="i+A7qD/Be9WtFyQZlPwXkcwZOT0=">AAAB9HicbVDLSgMxFM3UV62vqks3oUWoCGWmgrosunFZwT6gMwyZNNOGJpkxyRTGoX8huHGhiFs/xl3/xvSx0NYDFw7n3Mu99wQxo0rb9sTKra1vbG7ltws7u3v7B8XDo5aKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawfB26rdHRCoaiQedxsTjqC9oSDHSRvLcPuIc+bXKk18784tlu2rPAFeJsyDlesk9f57U04Zf/HZ7EU44ERozpFTXsWPtZUhqihkZF9xEkRjhIeqTrqECcaK8bHb0GJ4apQfDSJoSGs7U3xMZ4kqlPDCdHOmBWvam4n9eN9HhtZdRESeaCDxfFCYM6ghOE4A9KgnWLDUEYUnNrRAPkERYm5wKJgRn+eVV0qpVncvqxb1J4wbMkQcnoAQqwAFXoA7uQAM0AQaP4AW8gXdrZL1aH9bnvDVnLWaOwR9YXz+pF5Rb</latexit>

�2(z2)
<latexit sha1_base64="P0g8+pA6lsqRAgHN2DkVQCIr4nI=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSLUS9lVUY9FLx4r2A9slyWbZtvQbDYkWaEu/RdePCji1X/jzX9j2u5BWx8MPN6bYWZeKDnTxnW/naXlldW19cJGcXNre2e3tLff1EmqCG2QhCeqHWJNORO0YZjhtC0VxXHIaSsc3kz81iNVmiXi3owk9WPcFyxiBBsrPXQlC7zKU+CdBKWyW3WnQIvEy0kZctSD0le3l5A0psIQjrXueK40foaVYYTTcbGbaioxGeI+7VgqcEy1n00vHqNjq/RQlChbwqCp+nsiw7HWozi0nTE2Az3vTcT/vE5qois/Y0KmhgoyWxSlHJkETd5HPaYoMXxkCSaK2VsRGWCFibEhFW0I3vzLi6R5WvUuqmd35+XadR5HAQ7hCCrgwSXU4Bbq0AACAp7hFd4c7bw4787HrHXJyWcO4A+czx9L4pAG</latexit>

⇡1(z1)

<latexit sha1_base64="sxtz+zXeqRZOATYOkBQ03YQbv9o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBU9lVUY9FLx4r2A9o1yWbZtvQJLskWaUu/R9ePCji1f/izX9j2u5BWx8MPN6bYWZemHCmjet+O4Wl5ZXVteJ6aWNza3unvLvX1HGqCG2QmMeqHWJNOZO0YZjhtJ0oikXIaSscXk/81gNVmsXyzowS6gvclyxiBBsr3T8FHupqJlA3YYEXlCtu1Z0CLRIvJxXIUQ/KX91eTFJBpSEca93x3MT4GVaGEU7HpW6qaYLJEPdpx1KJBdV+Nr16jI6s0kNRrGxJg6bq74kMC61HIrSdApuBnvcm4n9eJzXRpZ8xmaSGSjJbFKUcmRhNIkA9pigxfGQJJorZWxEZYIWJsUGVbAje/MuLpHlS9c6rp7dnldpVHkcRDuAQjsGDC6jBDdShAQQUPMMrvDmPzovz7nzMWgtOPrMPf+B8/gBTT5HC</latexit>z1 ⇠ ⇡1

<latexit sha1_base64="k05R++2k+TzcU3gQy2iQDu5pGvI=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqpLFVSEDBWsDAWiT6kJoocx2mt2kmwHaQ26sLCr7AwgBAr/8DG3+C2GaDlSFc6Oude3XuPnzAqlWV9G4Wl5ZXVteJ6aWNza3vH3N1ryTgVmDRxzGLR8ZEkjEakqahipJMIgrjPSNsfXE/89gMRksbRnRomxOWoF9GQYqS05JmHI68GHUk5vPdqFQcHsYIOpwEcefaJZ5atqjUFXCR2TsogR8Mzv5wgxiknkcIMSdm1rUS5GRKKYkbGJSeVJEF4gHqkq2mEOJFuNv1iDI+1EsAwFroiBafq74kMcSmH3NedHKm+nPcm4n9eN1XhpZvRKEkVifBsUZgyqGI4iQQGVBCs2FAThAXVt0LcRwJhpYMr6RDs+ZcXSatWtc+rp7dn5fpVHkcRHIAjUAE2uAB1cAMaoAkweATP4BW8GU/Gi/FufMxaC0Y+sw/+wPj8AfRNlvQ=</latexit>

z2 ⇠ q2(· | z1)
<latexit sha1_base64="YHVzchKL978kQbgky9M9HJsfGVk="></latexit>

w =
�2(z2)r1(z1 | z2)
⇡1(z1)q2(z2 | z1)

<latexit sha1_base64="GOwsk6Kpr9iQ3peJMX4bIH8c6g4="></latexit>

⇡2(z2) = Z�1
2 �2(z2)

<latexit sha1_base64="sZFOhFAKXEO5YhdvVB4tSNP35J8="></latexit>

⇡̂2(z1, z2) = ⇡1(z1)q2(z2 | z1)
<latexit sha1_base64="dZLzqnc/zFItJVWPTEHaxcXM73c="></latexit>

⇡̌2(z1, z2) = ⇡2(z2)r1(z1 | z2)

<latexit sha1_base64="Dxm12smp9fX5mdt/CvTthzw1X54="></latexit>

Df (⇡̌2 | ⇡̂2)

<latexit sha1_base64="Dxm12smp9fX5mdt/CvTthzw1X54="></latexit>

Df (⇡̌2 | ⇡̂2)
<latexit sha1_base64="cpItuYOpVbHqnGKs8vk+0qdlVJs="></latexit>

Df (⇡̌3 | ⇡̂3)
<latexit sha1_base64="Yb2+SgQKF0xuq4Hp4lSWdKVA5ww="></latexit>

Df (⇡̌4 | ⇡̂4)

<latexit sha1_base64="P0g8+pA6lsqRAgHN2DkVQCIr4nI=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSLUS9lVUY9FLx4r2A9slyWbZtvQbDYkWaEu/RdePCji1X/jzX9j2u5BWx8MPN6bYWZeKDnTxnW/naXlldW19cJGcXNre2e3tLff1EmqCG2QhCeqHWJNORO0YZjhtC0VxXHIaSsc3kz81iNVmiXi3owk9WPcFyxiBBsrPXQlC7zKU+CdBKWyW3WnQIvEy0kZctSD0le3l5A0psIQjrXueK40foaVYYTTcbGbaioxGeI+7VgqcEy1n00vHqNjq/RQlChbwqCp+nsiw7HWozi0nTE2Az3vTcT/vE5qois/Y0KmhgoyWxSlHJkETd5HPaYoMXxkCSaK2VsRGWCFibEhFW0I3vzLi6R5WvUuqmd35+XadR5HAQ7hCCrgwSXU4Bbq0AACAp7hFd4c7bw4787HrHXJyWcO4A+czx9L4pAG</latexit>

⇡1(z1)

<latexit sha1_base64="P0g8+pA6lsqRAgHN2DkVQCIr4nI=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSLUS9lVUY9FLx4r2A9slyWbZtvQbDYkWaEu/RdePCji1X/jzX9j2u5BWx8MPN6bYWZeKDnTxnW/naXlldW19cJGcXNre2e3tLff1EmqCG2QhCeqHWJNORO0YZjhtC0VxXHIaSsc3kz81iNVmiXi3owk9WPcFyxiBBsrPXQlC7zKU+CdBKWyW3WnQIvEy0kZctSD0le3l5A0psIQjrXueK40foaVYYTTcbGbaioxGeI+7VgqcEy1n00vHqNjq/RQlChbwqCp+nsiw7HWozi0nTE2Az3vTcT/vE5qois/Y0KmhgoyWxSlHJkETd5HPaYoMXxkCSaK2VsRGWCFibEhFW0I3vzLi6R5WvUuqmd35+XadR5HAQ7hCCrgwSXU4Bbq0AACAp7hFd4c7bw4787HrHXJyWcO4A+czx9L4pAG</latexit>

⇡1(z1)

<latexit sha1_base64="sxtz+zXeqRZOATYOkBQ03YQbv9o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBU9lVUY9FLx4r2A9o1yWbZtvQJLskWaUu/R9ePCji1f/izX9j2u5BWx8MPN6bYWZemHCmjet+O4Wl5ZXVteJ6aWNza3unvLvX1HGqCG2QmMeqHWJNOZO0YZjhtJ0oikXIaSscXk/81gNVmsXyzowS6gvclyxiBBsr3T8FHupqJlA3YYEXlCtu1Z0CLRIvJxXIUQ/KX91eTFJBpSEca93x3MT4GVaGEU7HpW6qaYLJEPdpx1KJBdV+Nr16jI6s0kNRrGxJg6bq74kMC61HIrSdApuBnvcm4n9eJzXRpZ8xmaSGSjJbFKUcmRhNIkA9pigxfGQJJorZWxEZYIWJsUGVbAje/MuLpHlS9c6rp7dnldpVHkcRDuAQjsGDC6jBDdShAQQUPMMrvDmPzovz7nzMWgtOPrMPf+B8/gBTT5HC</latexit>z1 ⇠ ⇡1
<latexit sha1_base64="AX+M6e0p90EXg8i/nDARiIB7xxg="></latexit>

v2 =
�2(z2)r1(z1 | z2)
⇡1(z1)q2(z2 | z1)

<latexit sha1_base64="waVM/qSz2vXnrGxYaZ4JUz76ckw="></latexit>

v4 =
�4(z4)r3(z3 | z4)
�3(z3)q4(z4 | z3)

<latexit sha1_base64="eUThrhaiXeKxTXrnN1ohOsguFdw="></latexit>

v3 =
�3(z3)r2(z2 | z3)
�2(z2)q3(z3 | z2)


