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Q: Why are we so good at Speech, MT (but not NLU)?

People naturally translate and transcribe.



• Textual Entailment, Paraphrase 

• SNLI, PPDB, Twitter Paraphrases  

• Question Answering 

• SQuaD, MS MARCO, TriviaQA
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Sentence Representation:

Relation Observed in Database: 
 (Observed during learning)

Relation Mentioned in Corpus: 
(Latent)

Embedding Layer:

Relation Mentioned in S: 
(Latent)
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w1
<latexit sha1_base64="g1Y4yQGEV9NzThZZTRXwn73mAS4=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDQ6ekw==</latexit><latexit sha1_base64="g1Y4yQGEV9NzThZZTRXwn73mAS4=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDQ6ekw==</latexit><latexit sha1_base64="g1Y4yQGEV9NzThZZTRXwn73mAS4=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDQ6ekw==</latexit><latexit sha1_base64="g1Y4yQGEV9NzThZZTRXwn73mAS4=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDQ6ekw==</latexit>

w2
<latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="5OklDCzJnyeNxwGEw0/tdoGXbdw=">AAACCXicbVDNSsNAGPxS/2qsWr16WSyCp5L0ot4ELx4rGltoQ9lsNunSzSbsbpQQ+ghe7dN4Eh/ChxHctD3Y1oEPhpldvvkmyDhT2nG+rdrW9s7uXn3fPmgcHh03TxrPKs0loR5JeSr7AVaUM0E9zTSn/UxSnASc9oLJXeX3XqhULBVPusion+BYsIgRrI30+DrqjJotp+3MgTaJuyQtWKI7av4Mw5TkCRWacKzUwHUy7ZdYakY4ndrDXNEMkwmO6cBQgROq/HIedYoujBKiKJVmhEZz9e+PEidKFUlgXiZYj9W6V4n/eYNcR9d+yUSWayrIYlGUc6RTVN2NQiYp0bwwBBPJTFZExlhiok079sqaUFXZVg4pszgyoae2bZu+3PV2NonXad+03QcH6nAG53AJLlzBLdxDFzwgEMMbvMPMmlkf1uei2Jq1bPgUVmB9/QI6kZ0V</latexit><latexit sha1_base64="5OklDCzJnyeNxwGEw0/tdoGXbdw=">AAACCXicbVDNSsNAGPxS/2qsWr16WSyCp5L0ot4ELx4rGltoQ9lsNunSzSbsbpQQ+ghe7dN4Eh/ChxHctD3Y1oEPhpldvvkmyDhT2nG+rdrW9s7uXn3fPmgcHh03TxrPKs0loR5JeSr7AVaUM0E9zTSn/UxSnASc9oLJXeX3XqhULBVPusion+BYsIgRrI30+DrqjJotp+3MgTaJuyQtWKI7av4Mw5TkCRWacKzUwHUy7ZdYakY4ndrDXNEMkwmO6cBQgROq/HIedYoujBKiKJVmhEZz9e+PEidKFUlgXiZYj9W6V4n/eYNcR9d+yUSWayrIYlGUc6RTVN2NQiYp0bwwBBPJTFZExlhiok079sqaUFXZVg4pszgyoae2bZu+3PV2NonXad+03QcH6nAG53AJLlzBLdxDFzwgEMMbvMPMmlkf1uei2Jq1bPgUVmB9/QI6kZ0V</latexit><latexit sha1_base64="UAucQw35IkZJXMJZS3jhGvwyt5k=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4Kkkv6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2tb2xubVd27N29/YPD6tHxk0oySahHEp7IToAV5UxQTzPNaSeVFMcBp+1gdFvo7WcqFUvEox6n1I/xQLCIEawN9fDSb/SrNafuzAqtArcENSir1a/+9MKEZDEVmnCsVNd1Uu3nWGpGOJ3YvUzRFJMRHtCugQLHVPn5zOoEnRsmRFEiTQuNZuzfjRzHSo3jwEzGWA/VslaQ/2ndTEdXfs5EmmkqyPxQlHGkE1T8jUImKdF8bAAmkhmviAyxxESbdOyFM6EqvC08kqeDyJie2LZt8nKX01kFXqN+XXfvnVrzpgyuAqdwBhfgwiU04Q5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4BDXyekA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit>

wl
<latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit>

tj
<latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit><latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit><latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit>

zi
<latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit><latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit><latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit>

PCNN

[Bai and Ritter, In Submission]



…

dj
<latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit><latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit><latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit>

… … … …

Sentence Representation:

Relation Observed in Database: 
 (Observed during learning)

Relation Mentioned in Corpus: 
(Latent)

Embedding Layer:

Relation Mentioned in S: 
(Latent)

E ⇥ E
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<latexit sha1_base64="PWpwglb+88EzfT2G1nc76tNdtV0=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWMrxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGRLZ3J</latexit><latexit sha1_base64="PWpwglb+88EzfT2G1nc76tNdtV0=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWMrxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGRLZ3J</latexit><latexit sha1_base64="PWpwglb+88EzfT2G1nc76tNdtV0=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWMrxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGRLZ3J</latexit>

S
<latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="FViP8FQW0xxf/P1rHASRXeO3OD4=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM1m0y7dbMLuS6GE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EuRQGPe/bqe3tHxwe1Y/dk4Z7enbebLyZrNCMByyTme5F1HApFA9QoOS9XHOaRpJ3o8lT5XenXBuRqVec5TxM6UiJRDCKVuoMmy2v7S1Bdom/Ji1YY9j8GcQZK1KukElqTN/3cgxLqlEwyefuoDA8p2xCR7xvqaIpN2G5jDkn11aJSZJpOwrJUv37o6SpMbM0si9TimOz7VXif16/wOQ+LIXKC+SKrRYlhSSYkepmEgvNGcqZJZRpYbMSNqaaMrTNuBtrYlNl2zikzEeJDT13XdfW5W+Xs0uC2/ZD23vxoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AihkmwE=</latexit><latexit sha1_base64="90fHziq4dhyl/jBTfSyrIqgn4G8=">AAACB3icbVBNS8NAFHzxs8aq1auXxSJ4KqkX9SZ48diisYU2lM3mpV262YTdjVBCf4FX+2s8ib/CHyO4aXuwrQMPhpld3rwJM8G18bxvZ2t7Z3dvv3LgHlaPjk9qp9UXneaKoc9SkapuSDUKLtE33AjsZgppEgrshOOH0u+8otI8lc9mkmGQ0KHkMWfUWKn9NKjVvYY3B9kkzSWpwxKtQe2nH6UsT1AaJqjWvaaXmaCgynAmcOr2c40ZZWM6xJ6lkiaog2IedEourRKROFV2pCFz9e+PgiZaT5LQvkyoGel1rxT/83q5iW+DgsssNyjZYlGcC2JSUl5NIq6QGTGxhDLFbVbCRlRRZmw37sqaSJfZVg4psmFsQ09d17V9Ndfb2ST+deOu4bU9qMA5XMAVNOEG7uERWuADA4Q3eIeZM3M+nM9FsVvOsuEzWIHz9QvHApxN</latexit><latexit sha1_base64="90fHziq4dhyl/jBTfSyrIqgn4G8=">AAACB3icbVBNS8NAFHzxs8aq1auXxSJ4KqkX9SZ48diisYU2lM3mpV262YTdjVBCf4FX+2s8ib/CHyO4aXuwrQMPhpld3rwJM8G18bxvZ2t7Z3dvv3LgHlaPjk9qp9UXneaKoc9SkapuSDUKLtE33AjsZgppEgrshOOH0u+8otI8lc9mkmGQ0KHkMWfUWKn9NKjVvYY3B9kkzSWpwxKtQe2nH6UsT1AaJqjWvaaXmaCgynAmcOr2c40ZZWM6xJ6lkiaog2IedEourRKROFV2pCFz9e+PgiZaT5LQvkyoGel1rxT/83q5iW+DgsssNyjZYlGcC2JSUl5NIq6QGTGxhDLFbVbCRlRRZmw37sqaSJfZVg4psmFsQ09d17V9Ndfb2ST+deOu4bU9qMA5XMAVNOEG7uERWuADA4Q3eIeZM3M+nM9FsVvOsuEzWIHz9QvHApxN</latexit><latexit sha1_base64="ka6nYB2DGMai3DDXv6eY12IqDdQ=">AAACEnicbVBNS8NAEN3Urxq/qh69LBbBU0m8qLeiF48tGltoQ9lsJu3SzSbsboQS+gu82l/jSbz6B/wxgps2B9s6MPB4b4Z584KUM6Ud59uqbGxube9Ud+29/YPDo9rxybNKMknBowlPZDcgCjgT4GmmOXRTCSQOOHSC8X2hd15AKpaIJz1JwY/JULCIUaIN1X4c1OpOw5kXXgduCeqorNag9tMPE5rFIDTlRKme66Taz4nUjHKY2v1MQUromAyhZ6AgMSg/nxud4gvDhDhKpGmh8Zz9u5GTWKlJHJjJmOiRWtUK8j+tl+noxs+ZSDMNgi4ORRnHOsHF1zhkEqjmEwMIlcx4xXREJKHaZGMvnQlV4W3pkTwdRsb01LZtk5e7ms468K4atw2n7dSbd2VwVXSGztElctE1aqIH1EIeogjQK3pDM2tmvVsf1uditGKVO6doqayvX5GbncY=</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit>

xi
<latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="2MIf+OioKeGR9svToQuAG0gdjSM=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwds0Gh6LW8GtE78BWnCAu1B46cfZ6QQVBrCsdY938tNWGJlGOF04vYLTXNMRjilPUslFlSH5SzqBJ1bJUZJpuxIg2bq3x8lFlqPRWRfCmyGetWrxP+8XmGS67BkMi8MlWS+KCk4Mhmq7kYxU5QYPrYEE8VsVkSGWGFibDvu0ppYV9mWDinzNLGhJ67r2r781XbWSXDZumn5Dx7U4BTO4AJ8uIJbuIc2BEAghTd4h6kzdT6cz3mxG86i4RNYgvP1C5Y7nU0=</latexit><latexit sha1_base64="2MIf+OioKeGR9svToQuAG0gdjSM=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwds0Gh6LW8GtE78BWnCAu1B46cfZ6QQVBrCsdY938tNWGJlGOF04vYLTXNMRjilPUslFlSH5SzqBJ1bJUZJpuxIg2bq3x8lFlqPRWRfCmyGetWrxP+8XmGS67BkMi8MlWS+KCk4Mhmq7kYxU5QYPrYEE8VsVkSGWGFibDvu0ppYV9mWDinzNLGhJ67r2r781XbWSXDZumn5Dx7U4BTO4AJ8uIJbuIc2BEAghTd4h6kzdT6cz3mxG86i4RNYgvP1C5Y7nU0=</latexit><latexit sha1_base64="7A4bDkgtCs2nSyGVZ28saQ3OwDM=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGlz/q1utNwZoVWgVuCOpTV6td+emFK8oQKTThWqus6mfYLLDUjnI7tXq5ohskQx7RroMAJVX4xszpGZ4YJUZRK00KjGft3o8CJUqMkMJMJ1gO1rE3J/7RurqMrv2AiyzUVZH4oyjnSKZr+jUImKdF8ZAAmkhmviAywxESbdOyFM6Gaelt4pMjiyJge27Zt8nKX01kF3kXjuuHeO/XmTRlcFU7gFM7BhUtowh20wAMCMbzCG0ysifVufVif89GKVe4cw0JZX79rjp7I</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit>
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wl
<latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit>

tj
<latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit><latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit><latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit>

zi
<latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit><latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit><latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit>

PCNN

[Bai and Ritter, In Submission]

Idea: Combine the benefits of 
structured and neural 
approaches



…

dj
<latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit><latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit><latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit>

… … … …

Sentence Representation:

Relation Observed in Database: 
 (Observed during learning)

Relation Mentioned in Corpus: 
(Latent)

Embedding Layer:

Relation Mentioned in S: 
(Latent)

E ⇥ E
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<latexit sha1_base64="PWpwglb+88EzfT2G1nc76tNdtV0=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWMrxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGRLZ3J</latexit><latexit sha1_base64="PWpwglb+88EzfT2G1nc76tNdtV0=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWMrxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGRLZ3J</latexit><latexit sha1_base64="PWpwglb+88EzfT2G1nc76tNdtV0=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWMrxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGRLZ3J</latexit>
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<latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="FViP8FQW0xxf/P1rHASRXeO3OD4=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM1m0y7dbMLuS6GE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EuRQGPe/bqe3tHxwe1Y/dk4Z7enbebLyZrNCMByyTme5F1HApFA9QoOS9XHOaRpJ3o8lT5XenXBuRqVec5TxM6UiJRDCKVuoMmy2v7S1Bdom/Ji1YY9j8GcQZK1KukElqTN/3cgxLqlEwyefuoDA8p2xCR7xvqaIpN2G5jDkn11aJSZJpOwrJUv37o6SpMbM0si9TimOz7VXif16/wOQ+LIXKC+SKrRYlhSSYkepmEgvNGcqZJZRpYbMSNqaaMrTNuBtrYlNl2zikzEeJDT13XdfW5W+Xs0uC2/ZD23vxoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AihkmwE=</latexit><latexit sha1_base64="90fHziq4dhyl/jBTfSyrIqgn4G8=">AAACB3icbVBNS8NAFHzxs8aq1auXxSJ4KqkX9SZ48diisYU2lM3mpV262YTdjVBCf4FX+2s8ib/CHyO4aXuwrQMPhpld3rwJM8G18bxvZ2t7Z3dvv3LgHlaPjk9qp9UXneaKoc9SkapuSDUKLtE33AjsZgppEgrshOOH0u+8otI8lc9mkmGQ0KHkMWfUWKn9NKjVvYY3B9kkzSWpwxKtQe2nH6UsT1AaJqjWvaaXmaCgynAmcOr2c40ZZWM6xJ6lkiaog2IedEourRKROFV2pCFz9e+PgiZaT5LQvkyoGel1rxT/83q5iW+DgsssNyjZYlGcC2JSUl5NIq6QGTGxhDLFbVbCRlRRZmw37sqaSJfZVg4psmFsQ09d17V9Ndfb2ST+deOu4bU9qMA5XMAVNOEG7uERWuADA4Q3eIeZM3M+nM9FsVvOsuEzWIHz9QvHApxN</latexit><latexit sha1_base64="90fHziq4dhyl/jBTfSyrIqgn4G8=">AAACB3icbVBNS8NAFHzxs8aq1auXxSJ4KqkX9SZ48diisYU2lM3mpV262YTdjVBCf4FX+2s8ib/CHyO4aXuwrQMPhpld3rwJM8G18bxvZ2t7Z3dvv3LgHlaPjk9qp9UXneaKoc9SkapuSDUKLtE33AjsZgppEgrshOOH0u+8otI8lc9mkmGQ0KHkMWfUWKn9NKjVvYY3B9kkzSWpwxKtQe2nH6UsT1AaJqjWvaaXmaCgynAmcOr2c40ZZWM6xJ6lkiaog2IedEourRKROFV2pCFz9e+PgiZaT5LQvkyoGel1rxT/83q5iW+DgsssNyjZYlGcC2JSUl5NIq6QGTGxhDLFbVbCRlRRZmw37sqaSJfZVg4psmFsQ09d17V9Ndfb2ST+deOu4bU9qMA5XMAVNOEG7uERWuADA4Q3eIeZM3M+nM9FsVvOsuEzWIHz9QvHApxN</latexit><latexit sha1_base64="ka6nYB2DGMai3DDXv6eY12IqDdQ=">AAACEnicbVBNS8NAEN3Urxq/qh69LBbBU0m8qLeiF48tGltoQ9lsJu3SzSbsboQS+gu82l/jSbz6B/wxgps2B9s6MPB4b4Z584KUM6Ud59uqbGxube9Ud+29/YPDo9rxybNKMknBowlPZDcgCjgT4GmmOXRTCSQOOHSC8X2hd15AKpaIJz1JwY/JULCIUaIN1X4c1OpOw5kXXgduCeqorNag9tMPE5rFIDTlRKme66Taz4nUjHKY2v1MQUromAyhZ6AgMSg/nxud4gvDhDhKpGmh8Zz9u5GTWKlJHJjJmOiRWtUK8j+tl+noxs+ZSDMNgi4ORRnHOsHF1zhkEqjmEwMIlcx4xXREJKHaZGMvnQlV4W3pkTwdRsb01LZtk5e7ms468K4atw2n7dSbd2VwVXSGztElctE1aqIH1EIeogjQK3pDM2tmvVsf1uditGKVO6doqayvX5GbncY=</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit><latexit sha1_base64="VxdDw3i95zzktmeiV75BR6La8YE=">AAACEnicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWOLxhbaUDabTbt0swm7G6GE/gKv9td4Eq/+AX+M4KbNwbYODDzem2HevCDlTGnH+bbW1jc2t7YrO/bu3v7BYfXo+FklmSTUIwlPZCfAinImqKeZ5rSTSorjgNN2MLov9PYLlYol4kmPU+rHeCBYxAjWhmo99qs1p+7MCq0CtwQ1KKvZr/70woRkMRWacKxU13VS7edYakY4ndi9TNEUkxEe0K6BAsdU+fnM6ASdGyZEUSJNC41m7N+NHMdKjePATMZYD9WyVpD/ad1MRzd+zkSaaSrI/FCUcaQTVHyNQiYp0XxsACaSGa+IDLHERJts7IUzoSq8LTySp4PImJ7Ytm3ycpfTWQXeZf227rSuao27MrgKnMIZXIAL19CAB2iCBwQovMIbTK2p9W59WJ/z0TWr3DmBhbK+fgGS253K</latexit>
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wl
<latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit>

tj
<latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit><latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit><latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit>

zi
<latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit><latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit><latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit>

PCNN

[Bai and Ritter, In Submission]

Idea: Combine the benefits of 
structured and neural 
approaches

★ Learned representations 

★Multi-task learning (e.g. 
word embeddings)



…

dj
<latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit><latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit><latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit>

… … … …

Sentence Representation:

Relation Observed in Database: 
 (Observed during learning)

Relation Mentioned in Corpus: 
(Latent)

Embedding Layer:

Relation Mentioned in S: 
(Latent)

E ⇥ E
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xi
<latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="2MIf+OioKeGR9svToQuAG0gdjSM=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwds0Gh6LW8GtE78BWnCAu1B46cfZ6QQVBrCsdY938tNWGJlGOF04vYLTXNMRjilPUslFlSH5SzqBJ1bJUZJpuxIg2bq3x8lFlqPRWRfCmyGetWrxP+8XmGS67BkMi8MlWS+KCk4Mhmq7kYxU5QYPrYEE8VsVkSGWGFibDvu0ppYV9mWDinzNLGhJ67r2r781XbWSXDZumn5Dx7U4BTO4AJ8uIJbuIc2BEAghTd4h6kzdT6cz3mxG86i4RNYgvP1C5Y7nU0=</latexit><latexit sha1_base64="2MIf+OioKeGR9svToQuAG0gdjSM=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwds0Gh6LW8GtE78BWnCAu1B46cfZ6QQVBrCsdY938tNWGJlGOF04vYLTXNMRjilPUslFlSH5SzqBJ1bJUZJpuxIg2bq3x8lFlqPRWRfCmyGetWrxP+8XmGS67BkMi8MlWS+KCk4Mhmq7kYxU5QYPrYEE8VsVkSGWGFibDvu0ppYV9mWDinzNLGhJ67r2r781XbWSXDZumn5Dx7U4BTO4AJ8uIJbuIc2BEAghTd4h6kzdT6cz3mxG86i4RNYgvP1C5Y7nU0=</latexit><latexit sha1_base64="7A4bDkgtCs2nSyGVZ28saQ3OwDM=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGlz/q1utNwZoVWgVuCOpTV6td+emFK8oQKTThWqus6mfYLLDUjnI7tXq5ohskQx7RroMAJVX4xszpGZ4YJUZRK00KjGft3o8CJUqMkMJMJ1gO1rE3J/7RurqMrv2AiyzUVZH4oyjnSKZr+jUImKdF8ZAAmkhmviAywxESbdOyFM6Gaelt4pMjiyJge27Zt8nKX01kF3kXjuuHeO/XmTRlcFU7gFM7BhUtowh20wAMCMbzCG0ysifVufVif89GKVe4cw0JZX79rjp7I</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit><latexit sha1_base64="Ljx76w/zKSbzSgwpKCF0+btedDg=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSY71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CbM6ezA==</latexit>

w1
<latexit sha1_base64="g1Y4yQGEV9NzThZZTRXwn73mAS4=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDQ6ekw==</latexit><latexit sha1_base64="g1Y4yQGEV9NzThZZTRXwn73mAS4=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDQ6ekw==</latexit><latexit sha1_base64="g1Y4yQGEV9NzThZZTRXwn73mAS4=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDQ6ekw==</latexit><latexit sha1_base64="g1Y4yQGEV9NzThZZTRXwn73mAS4=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDQ6ekw==</latexit>

w2
<latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="5OklDCzJnyeNxwGEw0/tdoGXbdw=">AAACCXicbVDNSsNAGPxS/2qsWr16WSyCp5L0ot4ELx4rGltoQ9lsNunSzSbsbpQQ+ghe7dN4Eh/ChxHctD3Y1oEPhpldvvkmyDhT2nG+rdrW9s7uXn3fPmgcHh03TxrPKs0loR5JeSr7AVaUM0E9zTSn/UxSnASc9oLJXeX3XqhULBVPusion+BYsIgRrI30+DrqjJotp+3MgTaJuyQtWKI7av4Mw5TkCRWacKzUwHUy7ZdYakY4ndrDXNEMkwmO6cBQgROq/HIedYoujBKiKJVmhEZz9e+PEidKFUlgXiZYj9W6V4n/eYNcR9d+yUSWayrIYlGUc6RTVN2NQiYp0bwwBBPJTFZExlhiok079sqaUFXZVg4pszgyoae2bZu+3PV2NonXad+03QcH6nAG53AJLlzBLdxDFzwgEMMbvMPMmlkf1uei2Jq1bPgUVmB9/QI6kZ0V</latexit><latexit sha1_base64="5OklDCzJnyeNxwGEw0/tdoGXbdw=">AAACCXicbVDNSsNAGPxS/2qsWr16WSyCp5L0ot4ELx4rGltoQ9lsNunSzSbsbpQQ+ghe7dN4Eh/ChxHctD3Y1oEPhpldvvkmyDhT2nG+rdrW9s7uXn3fPmgcHh03TxrPKs0loR5JeSr7AVaUM0E9zTSn/UxSnASc9oLJXeX3XqhULBVPusion+BYsIgRrI30+DrqjJotp+3MgTaJuyQtWKI7av4Mw5TkCRWacKzUwHUy7ZdYakY4ndrDXNEMkwmO6cBQgROq/HIedYoujBKiKJVmhEZz9e+PEidKFUlgXiZYj9W6V4n/eYNcR9d+yUSWayrIYlGUc6RTVN2NQiYp0bwwBBPJTFZExlhiok079sqaUFXZVg4pszgyoae2bZu+3PV2NonXad+03QcH6nAG53AJLlzBLdxDFzwgEMMbvMPMmlkf1uei2Jq1bPgUVmB9/QI6kZ0V</latexit><latexit sha1_base64="UAucQw35IkZJXMJZS3jhGvwyt5k=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4Kkkv6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2tb2xubVd27N29/YPD6tHxk0oySahHEp7IToAV5UxQTzPNaSeVFMcBp+1gdFvo7WcqFUvEox6n1I/xQLCIEawN9fDSb/SrNafuzAqtArcENSir1a/+9MKEZDEVmnCsVNd1Uu3nWGpGOJ3YvUzRFJMRHtCugQLHVPn5zOoEnRsmRFEiTQuNZuzfjRzHSo3jwEzGWA/VslaQ/2ndTEdXfs5EmmkqyPxQlHGkE1T8jUImKdF8bAAmkhmviAyxxESbdOyFM6EqvC08kqeDyJie2LZt8nKX01kFXqN+XXfvnVrzpgyuAqdwBhfgwiU04Q5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4BDXyekA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit>

wl
<latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit>

tj
<latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit><latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit><latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit>

zi
<latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit><latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit><latexit sha1_base64="/wZpS6uWRmtWnxFSSYnO5XPc+Wo=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl262YTdjVBDf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7WcqFUvEox6l1ItxJFjICNaGenjps3615tSdaaFl0ChBDcpq9as/vSAhWUyFJhwr1W04qfZyLDUjnI7tXqZoiskQR7RroMAxVV4+tTpGp4YJUJhI00KjKft3I8exUqPYN5Mx1gO1qBXkf1o30+GVlzORZpoKMjsUZhzpBBV/o4BJSjQfGYCJZMYrIgMsMdEmHXvuTKAKb3OP5GkUGtNj27ZNXo3FdJaBe16/rjv3F7XmTRlcBY7hBM6gAZfQhDtogQsEIniFN5hYE+vd+rA+Z6MrVrlzBHNlff0Cb9yezQ==</latexit>

PCNN

[Bai and Ritter, In Submission]

Idea: Combine the benefits of 
structured and neural 
approaches

★ Learned representations 

★Multi-task learning (e.g. 
word embeddings)

★ Inference during learning 

★Modeling missing data

★Overlapping relations



Piecewise Convolutional 
Neural Networks (PCNN)

Honolulu ,  Barack Obama went on toinBorn
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e2
<latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit><latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit><latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit><latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit>

…

max
<latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="Uhmm/ZM/XeLgtSK1Qj9iN6XLUfE=">AAACCnicbVDNSsNAGPxS/2qsWr16WSyCp5J4UW+CF48VjC20oWw2m3bp7ibsbsQQ+gpe7dN4Et/BhxHctD3Y1oEPhpldvvkmyjjTxvO+ndrW9s7uXn3fPWgcHh03TxrPOs0VoQFJeap6EdaUM0kDwwynvUxRLCJOu9HkvvK7L1RplsonU2Q0FHgkWcIINpU0EPh12Gx5bW8OtEn8JWnBEp1h82cQpyQXVBrCsdZ938tMWGJlGOF06g5yTTNMJnhE+5ZKLKgOy3nWKbqwSoySVNmRBs3Vvz9KLLQuRGRfCmzGet2rxP+8fm6Sm7BkMssNlWSxKMk5MimqDkcxU5QYXliCiWI2KyJjrDAxth53ZU2sq2wrh5TZKLGhp67r2r789XY2SXDVvm37jx7U4QzO4RJ8uIY7eIAOBEBgDG/wDjNn5nw4n4tia86y4VNYgfP1C1yCnbg=</latexit><latexit sha1_base64="Uhmm/ZM/XeLgtSK1Qj9iN6XLUfE=">AAACCnicbVDNSsNAGPxS/2qsWr16WSyCp5J4UW+CF48VjC20oWw2m3bp7ibsbsQQ+gpe7dN4Et/BhxHctD3Y1oEPhpldvvkmyjjTxvO+ndrW9s7uXn3fPWgcHh03TxrPOs0VoQFJeap6EdaUM0kDwwynvUxRLCJOu9HkvvK7L1RplsonU2Q0FHgkWcIINpU0EPh12Gx5bW8OtEn8JWnBEp1h82cQpyQXVBrCsdZ938tMWGJlGOF06g5yTTNMJnhE+5ZKLKgOy3nWKbqwSoySVNmRBs3Vvz9KLLQuRGRfCmzGet2rxP+8fm6Sm7BkMssNlWSxKMk5MimqDkcxU5QYXliCiWI2KyJjrDAxth53ZU2sq2wrh5TZKLGhp67r2r789XY2SXDVvm37jx7U4QzO4RJ8uIY7eIAOBEBgDG/wDjNn5nw4n4tia86y4VNYgfP1C1yCnbg=</latexit><latexit sha1_base64="WYFLq+X6TTOQcggbGKJLt2mHEZw=">AAACFXicbVBNS8NAEJ34WeNX1aOXxSJ4KokX9Vb04rGCsYU2lM120y7d3YTdjVhC/4JX+2s8iVfP/hjBTZuDbR0YeLw3w7x5UcqZNp737aytb2xubVd23N29/YPD6tHxk04yRWhAEp6odoQ15UzSwDDDaTtVFIuI01Y0uiv01jNVmiXy0YxTGgo8kCxmBJuC6gr80qvWvLo3K7QK/BLUoKxmr/rT7SckE1QawrHWHd9LTZhjZRjhdOJ2M01TTEZ4QDsWSiyoDvOZ1wk6t0wfxYmyLQ2asX83ciy0HovITgpshnpZK8j/tE5m4uswZzLNDJVkfijOODIJKh5HfaYoMXxsASaKWa+IDLHCxNh43IUzfV14W3gkTwexNT1xXdfm5S+nswqCy/pN3X/wao3bMrgKnMIZXIAPV9CAe2hCAASG8ApvMHWmzrvz4XzOR9eccucEFsr5+gU2S580</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit>

max
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<latexit sha1_base64="nK4Dm0jPkpR0cyFYtOY8o0fVb04=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGltoQ9lsNu3SzSbsboQS+hO82l/jSbx698cIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHzyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht1+oVCwRT3qcUj/GA8EiRrA21CPtu/1a3Wk4s0KrwC1BHcpq9Ws/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpBZ4YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaBd9G4abgPl/XmbRlcFU7gFM7BhStowj20wAMCA3iFN5haU+vd+rA+56MVq9w5hoWyvn4B7p+egQ==</latexit><latexit sha1_base64="nK4Dm0jPkpR0cyFYtOY8o0fVb04=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGltoQ9lsNu3SzSbsboQS+hO82l/jSbx698cIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHzyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht1+oVCwRT3qcUj/GA8EiRrA21CPtu/1a3Wk4s0KrwC1BHcpq9Ws/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpBZ4YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaBd9G4abgPl/XmbRlcFU7gFM7BhStowj20wAMCA3iFN5haU+vd+rA+56MVq9w5hoWyvn4B7p+egQ==</latexit><latexit sha1_base64="nK4Dm0jPkpR0cyFYtOY8o0fVb04=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGltoQ9lsNu3SzSbsboQS+hO82l/jSbx698cIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHzyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht1+oVCwRT3qcUj/GA8EiRrA21CPtu/1a3Wk4s0KrwC1BHcpq9Ws/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpBZ4YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaBd9G4abgPl/XmbRlcFU7gFM7BhStowj20wAMCA3iFN5haU+vd+rA+56MVq9w5hoWyvn4B7p+egQ==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="0+dISXW/WNQMJ/aCTqnGYYdgDx8=">AAACCXicbVBNS8NAFHypXzVWrV69BIvgqSRe1JvgxWNFYwttKJvNS7p0swm7G6GE/gSv9td4En+EP0Zw0/ZgWwceDDO7vHkT5pwp7brfVm1re2d3r75vHzQOj46bJ40XlRWSok8znsleSBRyJtDXTHPs5RJJGnLshuP7yu++olQsE896kmOQkkSwmFGijfSEQ2/YbLltdw5nk3hL0oIlOsPmzyDKaJGi0JQTpfqem+ugJFIzynFqDwqFOaFjkmDfUEFSVEE5jzp1LowSOXEmzQjtzNW/P0qSKjVJQ/MyJXqk1r1K/M/rFzq+CUom8kKjoItFccEdnTnV3U7EJFLNJ4YQKpnJ6tARkYRq0469siZSVbaVQ8o8iU3oqW3bpi9vvZ1N4l+1b9veowt1OINzuAQPruEOHqADPlBI4A3eYWbNrA/rc1FszVo2fAorsL5+ARtUnQI=</latexit><latexit sha1_base64="0+dISXW/WNQMJ/aCTqnGYYdgDx8=">AAACCXicbVBNS8NAFHypXzVWrV69BIvgqSRe1JvgxWNFYwttKJvNS7p0swm7G6GE/gSv9td4En+EP0Zw0/ZgWwceDDO7vHkT5pwp7brfVm1re2d3r75vHzQOj46bJ40XlRWSok8znsleSBRyJtDXTHPs5RJJGnLshuP7yu++olQsE896kmOQkkSwmFGijfSEQ2/YbLltdw5nk3hL0oIlOsPmzyDKaJGi0JQTpfqem+ugJFIzynFqDwqFOaFjkmDfUEFSVEE5jzp1LowSOXEmzQjtzNW/P0qSKjVJQ/MyJXqk1r1K/M/rFzq+CUom8kKjoItFccEdnTnV3U7EJFLNJ4YQKpnJ6tARkYRq0469siZSVbaVQ8o8iU3oqW3bpi9vvZ1N4l+1b9veowt1OINzuAQPruEOHqADPlBI4A3eYWbNrA/rc1FszVo2fAorsL5+ARtUnQI=</latexit><latexit sha1_base64="3MuEg45DTxxM/C1qRWoO10Wo81w=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N0IJ/Qle7a/xJF69+2MEN20Otjow8HhvhnnzgowzpR3ny6qtrW9sbtW37Z3dvf2DxuHRk0pzSahHUp7KXoAV5UxQTzPNaS+TFCcBp91gfFvq3WcqFUvFo55k1E9wLFjECNaGeqBDd9hoOi1nXugvcCvQhKo6w8b3IExJnlChCcdK9V0n036BpWaE06k9yBXNMBnjmPYNFDihyi/mVqfozDAhilJpWmg0Z39vFDhRapIEZjLBeqRWtZL8T+vnOrryCyayXFNBFoeinCOdovJvFDJJieYTAzCRzHhFZIQlJtqkYy+dCVXpbemRIosjY3pq27bJy11N5y/wLlrXLffeabZvquDqcAKncA4uXEIb7qADHhCI4QVeYWbNrDfr3fpYjNasaucYlsr6/AHtX559</latexit><latexit sha1_base64="nK4Dm0jPkpR0cyFYtOY8o0fVb04=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGltoQ9lsNu3SzSbsboQS+hO82l/jSbx698cIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHzyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht1+oVCwRT3qcUj/GA8EiRrA21CPtu/1a3Wk4s0KrwC1BHcpq9Ws/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpBZ4YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaBd9G4abgPl/XmbRlcFU7gFM7BhStowj20wAMCA3iFN5haU+vd+rA+56MVq9w5hoWyvn4B7p+egQ==</latexit><latexit sha1_base64="nK4Dm0jPkpR0cyFYtOY8o0fVb04=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGltoQ9lsNu3SzSbsboQS+hO82l/jSbx698cIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHzyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht1+oVCwRT3qcUj/GA8EiRrA21CPtu/1a3Wk4s0KrwC1BHcpq9Ws/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpBZ4YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaBd9G4abgPl/XmbRlcFU7gFM7BhStowj20wAMCA3iFN5haU+vd+rA+56MVq9w5hoWyvn4B7p+egQ==</latexit><latexit sha1_base64="nK4Dm0jPkpR0cyFYtOY8o0fVb04=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGltoQ9lsNu3SzSbsboQS+hO82l/jSbx698cIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHzyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht1+oVCwRT3qcUj/GA8EiRrA21CPtu/1a3Wk4s0KrwC1BHcpq9Ws/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpBZ4YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaBd9G4abgPl/XmbRlcFU7gFM7BhStowj20wAMCA3iFN5haU+vd+rA+56MVq9w5hoWyvn4B7p+egQ==</latexit><latexit sha1_base64="nK4Dm0jPkpR0cyFYtOY8o0fVb04=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGltoQ9lsNu3SzSbsboQS+hO82l/jSbx698cIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHzyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht1+oVCwRT3qcUj/GA8EiRrA21CPtu/1a3Wk4s0KrwC1BHcpq9Ws/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpBZ4YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaBd9G4abgPl/XmbRlcFU7gFM7BhStowj20wAMCA3iFN5haU+vd+rA+56MVq9w5hoWyvn4B7p+egQ==</latexit><latexit sha1_base64="nK4Dm0jPkpR0cyFYtOY8o0fVb04=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGltoQ9lsNu3SzSbsboQS+hO82l/jSbx698cIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHzyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht1+oVCwRT3qcUj/GA8EiRrA21CPtu/1a3Wk4s0KrwC1BHcpq9Ws/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpBZ4YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaBd9G4abgPl/XmbRlcFU7gFM7BhStowj20wAMCA3iFN5haU+vd+rA+56MVq9w5hoWyvn4B7p+egQ==</latexit><latexit sha1_base64="nK4Dm0jPkpR0cyFYtOY8o0fVb04=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGltoQ9lsNu3SzSbsboQS+hO82l/jSbx698cIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHzyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht1+oVCwRT3qcUj/GA8EiRrA21CPtu/1a3Wk4s0KrwC1BHcpq9Ws/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpBZ4YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaBd9G4abgPl/XmbRlcFU7gFM7BhStowj20wAMCA3iFN5haU+vd+rA+56MVq9w5hoWyvn4B7p+egQ==</latexit>

e2
<latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit><latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit><latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit><latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit>

…

max
<latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="Uhmm/ZM/XeLgtSK1Qj9iN6XLUfE=">AAACCnicbVDNSsNAGPxS/2qsWr16WSyCp5J4UW+CF48VjC20oWw2m3bp7ibsbsQQ+gpe7dN4Et/BhxHctD3Y1oEPhpldvvkmyjjTxvO+ndrW9s7uXn3fPWgcHh03TxrPOs0VoQFJeap6EdaUM0kDwwynvUxRLCJOu9HkvvK7L1RplsonU2Q0FHgkWcIINpU0EPh12Gx5bW8OtEn8JWnBEp1h82cQpyQXVBrCsdZ938tMWGJlGOF06g5yTTNMJnhE+5ZKLKgOy3nWKbqwSoySVNmRBs3Vvz9KLLQuRGRfCmzGet2rxP+8fm6Sm7BkMssNlWSxKMk5MimqDkcxU5QYXliCiWI2KyJjrDAxth53ZU2sq2wrh5TZKLGhp67r2r789XY2SXDVvm37jx7U4QzO4RJ8uIY7eIAOBEBgDG/wDjNn5nw4n4tia86y4VNYgfP1C1yCnbg=</latexit><latexit sha1_base64="Uhmm/ZM/XeLgtSK1Qj9iN6XLUfE=">AAACCnicbVDNSsNAGPxS/2qsWr16WSyCp5J4UW+CF48VjC20oWw2m3bp7ibsbsQQ+gpe7dN4Et/BhxHctD3Y1oEPhpldvvkmyjjTxvO+ndrW9s7uXn3fPWgcHh03TxrPOs0VoQFJeap6EdaUM0kDwwynvUxRLCJOu9HkvvK7L1RplsonU2Q0FHgkWcIINpU0EPh12Gx5bW8OtEn8JWnBEp1h82cQpyQXVBrCsdZ938tMWGJlGOF06g5yTTNMJnhE+5ZKLKgOy3nWKbqwSoySVNmRBs3Vvz9KLLQuRGRfCmzGet2rxP+8fm6Sm7BkMssNlWSxKMk5MimqDkcxU5QYXliCiWI2KyJjrDAxth53ZU2sq2wrh5TZKLGhp67r2r789XY2SXDVvm37jx7U4QzO4RJ8uIY7eIAOBEBgDG/wDjNn5nw4n4tia86y4VNYgfP1C1yCnbg=</latexit><latexit sha1_base64="WYFLq+X6TTOQcggbGKJLt2mHEZw=">AAACFXicbVBNS8NAEJ34WeNX1aOXxSJ4KokX9Vb04rGCsYU2lM120y7d3YTdjVhC/4JX+2s8iVfP/hjBTZuDbR0YeLw3w7x5UcqZNp737aytb2xubVd23N29/YPD6tHxk04yRWhAEp6odoQ15UzSwDDDaTtVFIuI01Y0uiv01jNVmiXy0YxTGgo8kCxmBJuC6gr80qvWvLo3K7QK/BLUoKxmr/rT7SckE1QawrHWHd9LTZhjZRjhdOJ2M01TTEZ4QDsWSiyoDvOZ1wk6t0wfxYmyLQ2asX83ciy0HovITgpshnpZK8j/tE5m4uswZzLNDJVkfijOODIJKh5HfaYoMXxsASaKWa+IDLHCxNh43IUzfV14W3gkTwexNT1xXdfm5S+nswqCy/pN3X/wao3bMrgKnMIZXIAPV9CAe2hCAASG8ApvMHWmzrvz4XzOR9eccucEFsr5+gU2S580</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit>
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e2
<latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit><latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit><latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit><latexit sha1_base64="S0HZJWyBLx6VSRCTezFpwNh+4HI=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KkkR1FvRi8eKxhbaUDabTbt0swm7G6GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjZ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K7Q2y9UKpaIJz1OqR/jgWARI1gb6pH2G/1qzak7s0KrwC1BDcpq9as/vTAhWUyFJhwr1XWdVPs5lpoRTid2L1M0xWSEB7RroMAxVX4+szpB54YJUZRI00KjGft3I8exUuM4MJMx1kO1rBXkf1o309G1nzORZpoKMj8UZRzpBBV/o5BJSjQfG4CJZMYrIkMsMdEmHXvhTKgKbwuP5OkgMqYntm2bvNzldFaB16jf1N2Hy1rztgyuAqdwBhfgwhU04R5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4B8E2egg==</latexit>

…

max
<latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="Uhmm/ZM/XeLgtSK1Qj9iN6XLUfE=">AAACCnicbVDNSsNAGPxS/2qsWr16WSyCp5J4UW+CF48VjC20oWw2m3bp7ibsbsQQ+gpe7dN4Et/BhxHctD3Y1oEPhpldvvkmyjjTxvO+ndrW9s7uXn3fPWgcHh03TxrPOs0VoQFJeap6EdaUM0kDwwynvUxRLCJOu9HkvvK7L1RplsonU2Q0FHgkWcIINpU0EPh12Gx5bW8OtEn8JWnBEp1h82cQpyQXVBrCsdZ938tMWGJlGOF06g5yTTNMJnhE+5ZKLKgOy3nWKbqwSoySVNmRBs3Vvz9KLLQuRGRfCmzGet2rxP+8fm6Sm7BkMssNlWSxKMk5MimqDkcxU5QYXliCiWI2KyJjrDAxth53ZU2sq2wrh5TZKLGhp67r2r789XY2SXDVvm37jx7U4QzO4RJ8uIY7eIAOBEBgDG/wDjNn5nw4n4tia86y4VNYgfP1C1yCnbg=</latexit><latexit sha1_base64="Uhmm/ZM/XeLgtSK1Qj9iN6XLUfE=">AAACCnicbVDNSsNAGPxS/2qsWr16WSyCp5J4UW+CF48VjC20oWw2m3bp7ibsbsQQ+gpe7dN4Et/BhxHctD3Y1oEPhpldvvkmyjjTxvO+ndrW9s7uXn3fPWgcHh03TxrPOs0VoQFJeap6EdaUM0kDwwynvUxRLCJOu9HkvvK7L1RplsonU2Q0FHgkWcIINpU0EPh12Gx5bW8OtEn8JWnBEp1h82cQpyQXVBrCsdZ938tMWGJlGOF06g5yTTNMJnhE+5ZKLKgOy3nWKbqwSoySVNmRBs3Vvz9KLLQuRGRfCmzGet2rxP+8fm6Sm7BkMssNlWSxKMk5MimqDkcxU5QYXliCiWI2KyJjrDAxth53ZU2sq2wrh5TZKLGhp67r2r789XY2SXDVvm37jx7U4QzO4RJ8uIY7eIAOBEBgDG/wDjNn5nw4n4tia86y4VNYgfP1C1yCnbg=</latexit><latexit sha1_base64="WYFLq+X6TTOQcggbGKJLt2mHEZw=">AAACFXicbVBNS8NAEJ34WeNX1aOXxSJ4KokX9Vb04rGCsYU2lM120y7d3YTdjVhC/4JX+2s8iVfP/hjBTZuDbR0YeLw3w7x5UcqZNp737aytb2xubVd23N29/YPD6tHxk04yRWhAEp6odoQ15UzSwDDDaTtVFIuI01Y0uiv01jNVmiXy0YxTGgo8kCxmBJuC6gr80qvWvLo3K7QK/BLUoKxmr/rT7SckE1QawrHWHd9LTZhjZRjhdOJ2M01TTEZ4QDsWSiyoDvOZ1wk6t0wfxYmyLQ2asX83ciy0HovITgpshnpZK8j/tE5m4uswZzLNDJVkfijOODIJKh5HfaYoMXxsASaKWa+IDLHCxNh43IUzfV14W3gkTwexNT1xXdfm5S+nswqCy/pN3X/wao3bMrgKnMIZXIAPV9CAe2hCAASG8ApvMHWmzrvz4XzOR9eccucEFsr5+gU2S580</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit><latexit sha1_base64="emwwiOZLTlLGMHaA8fg4lfA/wTI=">AAACFXicbVBNS8NAEJ3Urxq/qh69LBbBU0lEUG9FLx4rGFtoQ9lsNu3SzSbsbsQS+he82l/jSbx69scIbtocbOvAwOO9GebNC1LOlHacb6uytr6xuVXdtnd29/YPaodHTyrJJKEeSXgiOwFWlDNBPc00p51UUhwHnLaD0V2ht5+pVCwRj3qcUj/GA8EiRrAuqF6MX/q1utNwZoVWgVuCOpTV6td+emFCspgKTThWqus6qfZzLDUjnE7sXqZoiskID2jXQIFjqvx85nWCzgwToiiRpoVGM/bvRo5jpcZxYCZjrIdqWSvI/7RupqNrP2cizTQVZH4oyjjSCSoeRyGTlGg+NgATyYxXRIZYYqJNPPbCmVAV3hYeydNBZExPbNs2ebnL6awC76Jx03AfLuvN2zK4KpzAKZyDC1fQhHtogQcEhvAKbzC1pta79WF9zkcrVrlzDAtlff0CN4ufOA==</latexit>

max
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… … …

[Zeng et. al. 2015]

Concat +  
Weighted Sum 

Across  
Sentences

[Li et. al. 2016]



Mention-Level Model
…

[Hoffmann et. al. 2011]

x1
<latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="qaqbrDfVH0y9h0K/5TXyqdvxeDs=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGl7/ZrdafhzAqtArcEdSir1a/99MKU5AkVmnCsVNd1Mu0XWGpGOB3bvVzRDJMhjmnXQIETqvxiZnWMzgwToiiVpoVGM/bvRoETpUZJYCYTrAdqWZuS/2ndXEdXfsFElmsqyPxQlHOkUzT9G4VMUqL5yABMJDNeERlgiYk26dgLZ0I19bbwSJHFkTE9tm3b5OUup7MKvIvGdcO9d+rNmzK4KpzAKZyDC5fQhDtogQcEYniFN5hYE+vd+rA+56MVq9w5hoWyvn4BDX6ekA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit>

x2
<latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit>

x3
<latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit>

xn
<latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit>
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x1
<latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="qaqbrDfVH0y9h0K/5TXyqdvxeDs=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGl7/ZrdafhzAqtArcEdSir1a/99MKU5AkVmnCsVNd1Mu0XWGpGOB3bvVzRDJMhjmnXQIETqvxiZnWMzgwToiiVpoVGM/bvRoETpUZJYCYTrAdqWZuS/2ndXEdXfsFElmsqyPxQlHOkUzT9G4VMUqL5yABMJDNeERlgiYk26dgLZ0I19bbwSJHFkTE9tm3b5OUup7MKvIvGdcO9d+rNmzK4KpzAKZyDC5fQhDtogQcEYniFN5hYE+vd+rA+56MVq9w5hoWyvn4BDX6ekA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit>

x2
<latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit>

x3
<latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit>

xn
<latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit>

exp(✓j · xi)
<latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit>
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…d1 d2 dk Aggregate 
Relations

(born in, lived in, mayor of, etc…)

x1
<latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="qaqbrDfVH0y9h0K/5TXyqdvxeDs=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGl7/ZrdafhzAqtArcEdSir1a/99MKU5AkVmnCsVNd1Mu0XWGpGOB3bvVzRDJMhjmnXQIETqvxiZnWMzgwToiiVpoVGM/bvRoETpUZJYCYTrAdqWZuS/2ndXEdXfsFElmsqyPxQlHOkUzT9G4VMUqL5yABMJDNeERlgiYk26dgLZ0I19bbwSJHFkTE9tm3b5OUup7MKvIvGdcO9d+rNmzK4KpzAKZyDC5fQhDtogQcEYniFN5hYE+vd+rA+56MVq9w5hoWyvn4BDX6ekA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit>

x2
<latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit>

x3
<latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit>

xn
<latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit>

exp(✓j · xi)
<latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit>
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<latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit>

xn
<latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit>

exp(✓j · xi)
<latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit>
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…
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x1
<latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="qaqbrDfVH0y9h0K/5TXyqdvxeDs=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGl7/ZrdafhzAqtArcEdSir1a/99MKU5AkVmnCsVNd1Mu0XWGpGOB3bvVzRDJMhjmnXQIETqvxiZnWMzgwToiiVpoVGM/bvRoETpUZJYCYTrAdqWZuS/2ndXEdXfsFElmsqyPxQlHOkUzT9G4VMUqL5yABMJDNeERlgiYk26dgLZ0I19bbwSJHFkTE9tm3b5OUup7MKvIvGdcO9d+rNmzK4KpzAKZyDC5fQhDtogQcEYniFN5hYE+vd+rA+56MVq9w5hoWyvn4BDX6ekA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit>

x2
<latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit>

x3
<latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit>

xn
<latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit>

exp(✓j · xi)
<latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit><latexit sha1_base64="wvl/9fod2A6B5AANsg/dGikxfB0=">AAACK3icbVBNS8NAEN3U7/hV9SJ4WSxCvZREBPUmevFYwWqhKWGzmbSrmw92J9IS6q/xan+NF8WrP0NwW3uw1QcDj/dmmJkXZFJodJw3qzQ3v7C4tLxir66tb2yWt7ZvdZorDg2eylQ1A6ZBigQaKFBCM1PA4kDCXfBwOfLvHkFpkSY32M+gHbNOIiLBGRrJL+960MuqHnYBmX9PPR6mSHu+OPTLFafmjEH/EndCKmSCul/+8sKU5zEkyCXTuuU6GbYLplBwCQPbyzVkjD+wDrQMTVgMul2MPxjQA6OENEqVqQTpWP09UbBY634cmM6YYVfPeiPxP6+VY3TaLkSS5QgJ/1kU5ZJiSkdx0FAo4Cj7hjCuhLmV8i5TjKMJzZ5aE+rRbVOPFFknMkcPbNs2ebmz6fwljaPaWc29Pq6cX0yCWyZ7ZJ9UiUtOyDm5InXSIJw8kWfyQobW0Hq13q2Pn9aSNZnZIVOwPr8B7qanSg==</latexit>



Missing Data Problems
Two assumptions Drive Learning:

Not in KB → Not in text 

In KB → Must be mentioned at least once 

Leads to errors in training data:

False negatives 

False positives



Modeling Missing Data
…

…z1 z2 z3 zn

…d1 d2 dk Aggregate 
Relations

(born in, lived in, mayor of, etc…)

[Ritter, et. al. TACL 2013]

x1
<latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="qaqbrDfVH0y9h0K/5TXyqdvxeDs=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGl7/ZrdafhzAqtArcEdSir1a/99MKU5AkVmnCsVNd1Mu0XWGpGOB3bvVzRDJMhjmnXQIETqvxiZnWMzgwToiiVpoVGM/bvRoETpUZJYCYTrAdqWZuS/2ndXEdXfsFElmsqyPxQlHOkUzT9G4VMUqL5yABMJDNeERlgiYk26dgLZ0I19bbwSJHFkTE9tm3b5OUup7MKvIvGdcO9d+rNmzK4KpzAKZyDC5fQhDtogQcEYniFN5hYE+vd+rA+56MVq9w5hoWyvn4BDX6ekA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit>

x2
<latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit>

x3
<latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit>

xn
<latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit>



Modeling Missing Data
…

…z1 z2 z3 zn

…

…d1 d2 dk

t1 t2t2

[Ritter, et. al. TACL 2013]

x1
<latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="qaqbrDfVH0y9h0K/5TXyqdvxeDs=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGl7/ZrdafhzAqtArcEdSir1a/99MKU5AkVmnCsVNd1Mu0XWGpGOB3bvVzRDJMhjmnXQIETqvxiZnWMzgwToiiVpoVGM/bvRoETpUZJYCYTrAdqWZuS/2ndXEdXfsFElmsqyPxQlHOkUzT9G4VMUqL5yABMJDNeERlgiYk26dgLZ0I19bbwSJHFkTE9tm3b5OUup7MKvIvGdcO9d+rNmzK4KpzAKZyDC5fQhDtogQcEYniFN5hYE+vd+rA+56MVq9w5hoWyvn4BDX6ekA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit>

x2
<latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit>

x3
<latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit>

xn
<latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit>



Modeling Missing Data
…

…z1 z2 z3 zn

…

…d1 d2 dk

t1 t2t2Mentioned in Text

[Ritter, et. al. TACL 2013]

x1
<latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="qaqbrDfVH0y9h0K/5TXyqdvxeDs=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGl7/ZrdafhzAqtArcEdSir1a/99MKU5AkVmnCsVNd1Mu0XWGpGOB3bvVzRDJMhjmnXQIETqvxiZnWMzgwToiiVpoVGM/bvRoETpUZJYCYTrAdqWZuS/2ndXEdXfsFElmsqyPxQlHOkUzT9G4VMUqL5yABMJDNeERlgiYk26dgLZ0I19bbwSJHFkTE9tm3b5OUup7MKvIvGdcO9d+rNmzK4KpzAKZyDC5fQhDtogQcEYniFN5hYE+vd+rA+56MVq9w5hoWyvn4BDX6ekA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit>

x2
<latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit>

x3
<latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit>

xn
<latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit>



Modeling Missing Data
…

…z1 z2 z3 zn

…

…d1 d2 dk

t1 t2t2Mentioned in Text

Mentioned in KB

[Ritter, et. al. TACL 2013]

x1
<latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="qaqbrDfVH0y9h0K/5TXyqdvxeDs=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGl7/ZrdafhzAqtArcEdSir1a/99MKU5AkVmnCsVNd1Mu0XWGpGOB3bvVzRDJMhjmnXQIETqvxiZnWMzgwToiiVpoVGM/bvRoETpUZJYCYTrAdqWZuS/2ndXEdXfsFElmsqyPxQlHOkUzT9G4VMUqL5yABMJDNeERlgiYk26dgLZ0I19bbwSJHFkTE9tm3b5OUup7MKvIvGdcO9d+rNmzK4KpzAKZyDC5fQhDtogQcEYniFN5hYE+vd+rA+56MVq9w5hoWyvn4BDX6ekA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit>

x2
<latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit>

x3
<latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit>

xn
<latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit>
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[Ritter, et. al. TACL 2013]

x1
<latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="LnJQOU7OisFH625wYOlv2hT2cME=">AAACCXicbVDNSsNAGPzib41Vq1cvi0XwVBIv6k3w4rGisYU2lM1mky7d3YTdjVhCH8GrfRpP4kP4MIKbtgfbOvDBMLPLN99EOWfaeN63s7G5tb2zW9tz9+sHh0eN4/qzzgpFaEAynqluhDXlTNLAMMNpN1cUi4jTTjS6q/zOC1WaZfLJjHMaCpxKljCCjZUeXwf+oNH0Wt4MaJ34C9KEBdqDxk8/zkghqDSEY617vpebsMTKMMLpxO0XmuaYjHBKe5ZKLKgOy1nUCTq3SoySTNmRBs3Uvz9KLLQei8i+FNgM9apXif95vcIk12HJZF4YKsl8UVJwZDJU3Y1ipigxfGwJJorZrIgMscLE2HbcpTWxrrItHVLmaWJDT1zXtX35q+2sk+CyddPyHzyowSmcwQX4cAW3cA9tCIBACm/wDlNn6nw4n/NiN5xFwyewBOfrFzqTnRU=</latexit><latexit sha1_base64="qaqbrDfVH0y9h0K/5TXyqdvxeDs=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0m8qLeiF48VjS20oWw2m3TpZhN2N2IJ/Qle7a/xJF69+2MEt20OtnVg4PHeDPPmBRlnSjvOt1VZW9/Y3Kpu2zu7e/sHtcOjJ5XmklCPpDyVnQArypmgnmaa004mKU4CTtvB8Haqt5+pVCwVj3qUUT/BsWARI1gb6uGl7/ZrdafhzAqtArcEdSir1a/99MKU5AkVmnCsVNd1Mu0XWGpGOB3bvVzRDJMhjmnXQIETqvxiZnWMzgwToiiVpoVGM/bvRoETpUZJYCYTrAdqWZuS/2ndXEdXfsFElmsqyPxQlHOkUzT9G4VMUqL5yABMJDNeERlgiYk26dgLZ0I19bbwSJHFkTE9tm3b5OUup7MKvIvGdcO9d+rNmzK4KpzAKZyDC5fQhDtogQcEYniFN5hYE+vd+rA+56MVq9w5hoWyvn4BDX6ekA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit><latexit sha1_base64="GcY4f3GxeRcPkWjdeweF95+ioys=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSc3vVmlN3poWWgVuCGpTV7FV/umFCspgKTThWquM6qfZzLDUjnI7tbqZoiskQ92nHQIFjqvx8anWMTg0ToiiRpoVGU/bvRo5jpUZxYCZjrAdqUSvI/7ROpqMrP2cizTQVZHYoyjjSCSr+RiGTlGg+MgATyYxXRAZYYqJNOvbcmVAV3uYeydN+ZEyPbds2ebmL6SwD77x+XXfvL2qNmzK4ChzDCZyBC5fQgDtoggcE+vAKbzCxJta79WF9zkZXrHLnCObK+voFDr6elA==</latexit>

x2
<latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit><latexit sha1_base64="qiynMeCHc+uqcDfNg6UCFXshhdQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbsQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/EGyelQ==</latexit>

x3
<latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit><latexit sha1_base64="9GB3dkLeoOg8uLt2UdP0/OwILBQ=">AAACFHicbVBNS8NAEJ3Urxq/qh69LBbBU0lUUG9FLx4rGltoQ9lsNunSzQe7G7GE/gSv9td4Eq/e/TGCmzYH2zow8HhvhnnzvJQzqSzr26isrK6tb1Q3za3tnd292v7Bk0wyQahDEp6Ijocl5SymjmKK004qKI48Ttve8LbQ289USJbEj2qUUjfCYcwCRrDS1MNL/7xfq1sNa1poGdglqENZrX7tp+cnJItorAjHUnZtK1VujoVihNOx2cskTTEZ4pB2NYxxRKWbT62O0YlmfBQkQnes0JT9u5HjSMpR5OnJCKuBXNQK8j+tm6ngys1ZnGaKxmR2KMg4Ugkq/kY+E5QoPtIAE8G0V0QGWGCidDrm3BlfFt7mHsnTMNCmx6Zp6rzsxXSWgXPWuG7Y9xf15k0ZXBWO4BhOwYZLaMIdtMABAiG8whtMjInxbnwYn7PRilHuHMJcGV+/Ehqelg==</latexit>

xn
<latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit><latexit sha1_base64="scjMRaHvr9/uJo1E4tv7gKJdH78=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVhCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDSE71qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CdTSe0Q==</latexit>



…

dj
<latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit><latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit><latexit sha1_base64="l8LqiwKV7DcUrWNQPgYWQFtTCwk=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdjVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fsqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahLEp7Ijo8V5UxQVzPNaSeVFMc+p21/eFvo7RcqFUvEox6l1ItxJFjICNaGegj6z/1qzak700LLoFGCGpTV6ld/ekFCspgKTThWqttwUu3lWGpGOB3bvUzRFJMhjmjXQIFjqrx8anWMTg0ToDCRpoVGU/bvRo5jpUaxbyZjrAdqUSvI/7RupsMrL2cizTQVZHYozDjSCSr+RgGTlGg+MgATyYxXRAZYYqJNOvbcmUAV3uYeydMoNKbHtm2bvBqL6SwD97x+XXfuL2rNmzK4ChzDCZxBAy6hCXfQAhcIRPAKbzCxJta79WF9zkZXrHLnCObK+voFTGqeuA==</latexit>

… … … …

Sentence Representation:

Relation Observed in Database: 
 (Observed during learning)

Relation Mentioned in Corpus: 
(Latent)

Embedding Layer:

Relation Mentioned in S: 
(Latent)

E ⇥ E
<latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="FViP8FQW0xxf/P1rHASRXeO3OD4=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM1m0y7dbMLuS6GE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EuRQGPe/bqe3tHxwe1Y/dk4Z7enbebLyZrNCMByyTme5F1HApFA9QoOS9XHOaRpJ3o8lT5XenXBuRqVec5TxM6UiJRDCKVuoMmy2v7S1Bdom/Ji1YY9j8GcQZK1KukElqTN/3cgxLqlEwyefuoDA8p2xCR7xvqaIpN2G5jDkn11aJSZJpOwrJUv37o6SpMbM0si9TimOz7VXif16/wOQ+LIXKC+SKrRYlhSSYkepmEgvNGcqZJZRpYbMSNqaaMrTNuBtrYlNl2zikzEeJDT13XdfW5W+Xs0uC2/ZD23vxoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AihkmwE=</latexit><latexit sha1_base64="+yFGraS7BvRuu1bzJ/aUoWNT4bo=">AAACEHicbVDLSsNAFL2prxqrVrduBovgqiRu1J0gBZcVjC22pUwmk3boZBJmboQS+hdu7de4En/AjxGcPha29cKFwzkznHNPmElh0PO+ndLW9s7uXnnfPagcHh1XTyrPJs014wFLZarbITVcCsUDFCh5O9OcJqHkrXB0P9Nbr1wbkaonHGe8l9CBErFgFC310iBdFAk3pNGv1ry6Nx+yCfwlqMFymv3qTzdKWZ5whUxSYzq+l2GvoBoFk3zidnPDM8pGdMA7FipqbXrFPPGEXFgmInGq7Sokc/bvj4ImxoyT0L5MKA7NujYj/9M6OcY3vUKoLEeu2MIoziXBlMzOJ5HQnKEcW0CZFjYrYUOqKUNbkrtiE5lZtpVDimwQ29AT13VtX/56O5sguKrf1r1HD8pwBudwCT5cwx08QBMCYKDgDd5h6kydD+dzUWzJWTZ8CivjfP0C+ICfkw==</latexit><latexit sha1_base64="+yFGraS7BvRuu1bzJ/aUoWNT4bo=">AAACEHicbVDLSsNAFL2prxqrVrduBovgqiRu1J0gBZcVjC22pUwmk3boZBJmboQS+hdu7de4En/AjxGcPha29cKFwzkznHNPmElh0PO+ndLW9s7uXnnfPagcHh1XTyrPJs014wFLZarbITVcCsUDFCh5O9OcJqHkrXB0P9Nbr1wbkaonHGe8l9CBErFgFC310iBdFAk3pNGv1ry6Nx+yCfwlqMFymv3qTzdKWZ5whUxSYzq+l2GvoBoFk3zidnPDM8pGdMA7FipqbXrFPPGEXFgmInGq7Sokc/bvj4ImxoyT0L5MKA7NujYj/9M6OcY3vUKoLEeu2MIoziXBlMzOJ5HQnKEcW0CZFjYrYUOqKUNbkrtiE5lZtpVDimwQ29AT13VtX/56O5sguKrf1r1HD8pwBudwCT5cwx08QBMCYKDgDd5h6kydD+dzUWzJWTZ8CivjfP0C+ICfkw==</latexit><latexit sha1_base64="GbxTenL2pzppd9iPWzumUf/ZTNg=">AAACG3icbVBNS8NAEJ34WeNX1aOXxSJ4KokX9VaUgscKxhbbUDabTbt0swm7G6GE/guv9td4Eq8e/DGCmzYH2zow8Hgzw3vzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjJ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K6Yt1+oVCwRj3qcUj/GA8EiRrA21HMT9TSLqULNfrXm1J1ZoVXglqAGZbX61Z9emJAspkITjpXquk6q/RxLzQinE7uXKZpiMsID2jVQYCPj5zPHE3RumBBFiTQtNJqxfy9yHCs1jgOzGWM9VMuzgvxv1s10dO3nTKSZpoLMhaKMI52g4n0UMkmJ5mMDMJHMeEVkiCUm2oRkL8iEqvC28EieDiJjemLbtsnLXU5nFXiX9Zu68+DUGrdlcBU4hTO4ABeuoAH30AIPCAh4hTeYWlPr3fqwPuera1Z5cwILZX39AuXgoRU=</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="FViP8FQW0xxf/P1rHASRXeO3OD4=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM1m0y7dbMLuS6GE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EuRQGPe/bqe3tHxwe1Y/dk4Z7enbebLyZrNCMByyTme5F1HApFA9QoOS9XHOaRpJ3o8lT5XenXBuRqVec5TxM6UiJRDCKVuoMmy2v7S1Bdom/Ji1YY9j8GcQZK1KukElqTN/3cgxLqlEwyefuoDA8p2xCR7xvqaIpN2G5jDkn11aJSZJpOwrJUv37o6SpMbM0si9TimOz7VXif16/wOQ+LIXKC+SKrRYlhSSYkepmEgvNGcqZJZRpYbMSNqaaMrTNuBtrYlNl2zikzEeJDT13XdfW5W+Xs0uC2/ZD23vxoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AihkmwE=</latexit><latexit sha1_base64="+yFGraS7BvRuu1bzJ/aUoWNT4bo=">AAACEHicbVDLSsNAFL2prxqrVrduBovgqiRu1J0gBZcVjC22pUwmk3boZBJmboQS+hdu7de4En/AjxGcPha29cKFwzkznHNPmElh0PO+ndLW9s7uXnnfPagcHh1XTyrPJs014wFLZarbITVcCsUDFCh5O9OcJqHkrXB0P9Nbr1wbkaonHGe8l9CBErFgFC310iBdFAk3pNGv1ry6Nx+yCfwlqMFymv3qTzdKWZ5whUxSYzq+l2GvoBoFk3zidnPDM8pGdMA7FipqbXrFPPGEXFgmInGq7Sokc/bvj4ImxoyT0L5MKA7NujYj/9M6OcY3vUKoLEeu2MIoziXBlMzOJ5HQnKEcW0CZFjYrYUOqKUNbkrtiE5lZtpVDimwQ29AT13VtX/56O5sguKrf1r1HD8pwBudwCT5cwx08QBMCYKDgDd5h6kydD+dzUWzJWTZ8CivjfP0C+ICfkw==</latexit><latexit sha1_base64="+yFGraS7BvRuu1bzJ/aUoWNT4bo=">AAACEHicbVDLSsNAFL2prxqrVrduBovgqiRu1J0gBZcVjC22pUwmk3boZBJmboQS+hdu7de4En/AjxGcPha29cKFwzkznHNPmElh0PO+ndLW9s7uXnnfPagcHh1XTyrPJs014wFLZarbITVcCsUDFCh5O9OcJqHkrXB0P9Nbr1wbkaonHGe8l9CBErFgFC310iBdFAk3pNGv1ry6Nx+yCfwlqMFymv3qTzdKWZ5whUxSYzq+l2GvoBoFk3zidnPDM8pGdMA7FipqbXrFPPGEXFgmInGq7Sokc/bvj4ImxoyT0L5MKA7NujYj/9M6OcY3vUKoLEeu2MIoziXBlMzOJ5HQnKEcW0CZFjYrYUOqKUNbkrtiE5lZtpVDimwQ29AT13VtX/56O5sguKrf1r1HD8pwBudwCT5cwx08QBMCYKDgDd5h6kydD+dzUWzJWTZ8CivjfP0C+ICfkw==</latexit><latexit sha1_base64="GbxTenL2pzppd9iPWzumUf/ZTNg=">AAACG3icbVBNS8NAEJ34WeNX1aOXxSJ4KokX9VaUgscKxhbbUDabTbt0swm7G6GE/guv9td4Eq8e/DGCmzYH2zow8Hgzw3vzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjJ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K6Yt1+oVCwRj3qcUj/GA8EiRrA21HMT9TSLqULNfrXm1J1ZoVXglqAGZbX61Z9emJAspkITjpXquk6q/RxLzQinE7uXKZpiMsID2jVQYCPj5zPHE3RumBBFiTQtNJqxfy9yHCs1jgOzGWM9VMuzgvxv1s10dO3nTKSZpoLMhaKMI52g4n0UMkmJ5mMDMJHMeEVkiCUm2oRkL8iEqvC28EieDiJjemLbtsnLXU5nFXiX9Zu68+DUGrdlcBU4hTO4ABeuoAH30AIPCAh4hTeYWlPr3fqwPuera1Z5cwILZX39AuXgoRU=</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="FViP8FQW0xxf/P1rHASRXeO3OD4=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM1m0y7dbMLuS6GE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EuRQGPe/bqe3tHxwe1Y/dk4Z7enbebLyZrNCMByyTme5F1HApFA9QoOS9XHOaRpJ3o8lT5XenXBuRqVec5TxM6UiJRDCKVuoMmy2v7S1Bdom/Ji1YY9j8GcQZK1KukElqTN/3cgxLqlEwyefuoDA8p2xCR7xvqaIpN2G5jDkn11aJSZJpOwrJUv37o6SpMbM0si9TimOz7VXif16/wOQ+LIXKC+SKrRYlhSSYkepmEgvNGcqZJZRpYbMSNqaaMrTNuBtrYlNl2zikzEeJDT13XdfW5W+Xs0uC2/ZD23vxoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AihkmwE=</latexit><latexit sha1_base64="+yFGraS7BvRuu1bzJ/aUoWNT4bo=">AAACEHicbVDLSsNAFL2prxqrVrduBovgqiRu1J0gBZcVjC22pUwmk3boZBJmboQS+hdu7de4En/AjxGcPha29cKFwzkznHNPmElh0PO+ndLW9s7uXnnfPagcHh1XTyrPJs014wFLZarbITVcCsUDFCh5O9OcJqHkrXB0P9Nbr1wbkaonHGe8l9CBErFgFC310iBdFAk3pNGv1ry6Nx+yCfwlqMFymv3qTzdKWZ5whUxSYzq+l2GvoBoFk3zidnPDM8pGdMA7FipqbXrFPPGEXFgmInGq7Sokc/bvj4ImxoyT0L5MKA7NujYj/9M6OcY3vUKoLEeu2MIoziXBlMzOJ5HQnKEcW0CZFjYrYUOqKUNbkrtiE5lZtpVDimwQ29AT13VtX/56O5sguKrf1r1HD8pwBudwCT5cwx08QBMCYKDgDd5h6kydD+dzUWzJWTZ8CivjfP0C+ICfkw==</latexit><latexit sha1_base64="+yFGraS7BvRuu1bzJ/aUoWNT4bo=">AAACEHicbVDLSsNAFL2prxqrVrduBovgqiRu1J0gBZcVjC22pUwmk3boZBJmboQS+hdu7de4En/AjxGcPha29cKFwzkznHNPmElh0PO+ndLW9s7uXnnfPagcHh1XTyrPJs014wFLZarbITVcCsUDFCh5O9OcJqHkrXB0P9Nbr1wbkaonHGe8l9CBErFgFC310iBdFAk3pNGv1ry6Nx+yCfwlqMFymv3qTzdKWZ5whUxSYzq+l2GvoBoFk3zidnPDM8pGdMA7FipqbXrFPPGEXFgmInGq7Sokc/bvj4ImxoyT0L5MKA7NujYj/9M6OcY3vUKoLEeu2MIoziXBlMzOJ5HQnKEcW0CZFjYrYUOqKUNbkrtiE5lZtpVDimwQ29AT13VtX/56O5sguKrf1r1HD8pwBudwCT5cwx08QBMCYKDgDd5h6kydD+dzUWzJWTZ8CivjfP0C+ICfkw==</latexit><latexit sha1_base64="GbxTenL2pzppd9iPWzumUf/ZTNg=">AAACG3icbVBNS8NAEJ34WeNX1aOXxSJ4KokX9VaUgscKxhbbUDabTbt0swm7G6GE/guv9td4Eq8e/DGCmzYH2zow8Hgzw3vzgpQzpR3n21pb39jc2q7s2Lt7+weH1aPjJ5VkklCPJDyRnQArypmgnmaa004qKY4DTtvB6K6Yt1+oVCwRj3qcUj/GA8EiRrA21HMT9TSLqULNfrXm1J1ZoVXglqAGZbX61Z9emJAspkITjpXquk6q/RxLzQinE7uXKZpiMsID2jVQYCPj5zPHE3RumBBFiTQtNJqxfy9yHCs1jgOzGWM9VMuzgvxv1s10dO3nTKSZpoLMhaKMI52g4n0UMkmJ5mMDMJHMeEVkiCUm2oRkL8iEqvC28EieDiJjemLbtsnLXU5nFXiX9Zu68+DUGrdlcBU4hTO4ABeuoAH30AIPCAh4hTeYWlPr3fqwPuera1Z5cwILZX39AuXgoRU=</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit><latexit sha1_base64="9n6P/Psi0wW6toZoaWyZIG9f3WQ=">AAACG3icbVBNS8NAEN3Urxq/qh69LBbBU0lEUG9FKXisYG2xDWWz2bRLN5uwOxFK6L/wan+NJ/HqwR8juGlzsK0DA483M7w3z08E1+A431ZpbX1jc6u8be/s7u0fVA6PnnScKspaNBax6vhEM8ElawEHwTqJYiTyBWv7o7t83n5hSvNYPsI4YV5EBpKHnBIw1HMD94BHTONGv1J1as6s8CpwC1BFRTX7lZ9eENM0YhKoIFp3XScBLyMKOBVsYvdSzRJCR2TAugZKYmS8bOZ4gs8ME+AwVqYl4Bn79yIjkdbjyDebEYGhXp7l5H+zbgrhtZdxmaTAJJ0LhanAEOP8fRxwxSiIsQGEKm68YjokilAwIdkLMoHOvS08kiWD0Jie2LZt8nKX01kFrYvaTc15uKzWb4vgyugEnaJz5KIrVEf3qIlaiCKJXtEbmlpT6936sD7nqyWruDlGC2V9/QLnIKEZ</latexit>
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<latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="pgt7e/aUqPh6UaONFIne6e+X0Ds=">AAACA3icbVBNS8NAFHypXzVWrWcvi0XwVBIv6k3w4rGCsYU2lM3mpV262YTdTaGE/gGv/TWexJ/hjxHctD3Y1oEHw8wub95EueDaeN63U9vbPzg8qh+7Jw339Oy82XjTWaEYBiwTmepFVKPgEgPDjcBerpCmkcBuNHmq/O4UleaZfDWzHMOUjiRPOKPGSp1hs+W1vSXILvHXpAVrDJs/gzhjRYrSMEG17vtebsKSKsOZwLk7KDTmlE3oCPuWSpqiDstlzDm5tkpMkkzZkYYs1b8/SppqPUsj+zKlZqy3vUr8z+sXJrkPSy7zwqBkq0VJIYjJSHUziblCZsTMEsoUt1kJG1NFmbHNuBtrYl1l2zikzEeJDT13XdfW5W+Xs0uC2/ZD23/xoA6XcAU34MMdPMIzdCAABjG8w8JZOB/O56rVmrOu9wI24Hz9AiipmwI=</latexit><latexit sha1_base64="5OklDCzJnyeNxwGEw0/tdoGXbdw=">AAACCXicbVDNSsNAGPxS/2qsWr16WSyCp5L0ot4ELx4rGltoQ9lsNunSzSbsbpQQ+ghe7dN4Eh/ChxHctD3Y1oEPhpldvvkmyDhT2nG+rdrW9s7uXn3fPmgcHh03TxrPKs0loR5JeSr7AVaUM0E9zTSn/UxSnASc9oLJXeX3XqhULBVPusion+BYsIgRrI30+DrqjJotp+3MgTaJuyQtWKI7av4Mw5TkCRWacKzUwHUy7ZdYakY4ndrDXNEMkwmO6cBQgROq/HIedYoujBKiKJVmhEZz9e+PEidKFUlgXiZYj9W6V4n/eYNcR9d+yUSWayrIYlGUc6RTVN2NQiYp0bwwBBPJTFZExlhiok079sqaUFXZVg4pszgyoae2bZu+3PV2NonXad+03QcH6nAG53AJLlzBLdxDFzwgEMMbvMPMmlkf1uei2Jq1bPgUVmB9/QI6kZ0V</latexit><latexit sha1_base64="5OklDCzJnyeNxwGEw0/tdoGXbdw=">AAACCXicbVDNSsNAGPxS/2qsWr16WSyCp5L0ot4ELx4rGltoQ9lsNunSzSbsbpQQ+ghe7dN4Eh/ChxHctD3Y1oEPhpldvvkmyDhT2nG+rdrW9s7uXn3fPmgcHh03TxrPKs0loR5JeSr7AVaUM0E9zTSn/UxSnASc9oLJXeX3XqhULBVPusion+BYsIgRrI30+DrqjJotp+3MgTaJuyQtWKI7av4Mw5TkCRWacKzUwHUy7ZdYakY4ndrDXNEMkwmO6cBQgROq/HIedYoujBKiKJVmhEZz9e+PEidKFUlgXiZYj9W6V4n/eYNcR9d+yUSWayrIYlGUc6RTVN2NQiYp0bwwBBPJTFZExlhiok079sqaUFXZVg4pszgyoae2bZu+3PV2NonXad+03QcH6nAG53AJLlzBLdxDFzwgEMMbvMPMmlkf1uei2Jq1bPgUVmB9/QI6kZ0V</latexit><latexit sha1_base64="UAucQw35IkZJXMJZS3jhGvwyt5k=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4Kkkv6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2tb2xubVd27N29/YPD6tHxk0oySahHEp7IToAV5UxQTzPNaSeVFMcBp+1gdFvo7WcqFUvEox6n1I/xQLCIEawN9fDSb/SrNafuzAqtArcENSir1a/+9MKEZDEVmnCsVNd1Uu3nWGpGOJ3YvUzRFJMRHtCugQLHVPn5zOoEnRsmRFEiTQuNZuzfjRzHSo3jwEzGWA/VslaQ/2ndTEdXfs5EmmkqyPxQlHGkE1T8jUImKdF8bAAmkhmviAyxxESbdOyFM6EqvC08kqeDyJie2LZt8nKX01kFXqN+XXfvnVrzpgyuAqdwBhfgwiU04Q5a4AGBAbzCG0ytqfVufVif89E1q9w5gYWyvn4BDXyekA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit><latexit sha1_base64="lEzryKbe+vId/yS+8EWOKAcaVGY=">AAACFHicbVBNS8NAEJ3Urxq/qh69BIvgqSRFUG9FLx4rGltoQ9lsNunSzSbsbpQS+hO82l/jSbx698cIbtocbOvAwOO9GebN81NGpbLtb6Oytr6xuVXdNnd29/YPaodHTzLJBCYuTlgiuj6ShFFOXEUVI91UEBT7jHT80W2hd56JkDThj2qcEi9GEachxUhp6uFl0BzU6nbDnpW1CpwS1KGs9qD20w8SnMWEK8yQlD3HTpWXI6EoZmRi9jNJUoRHKCI9DTmKifTymdWJdaaZwAoToZsra8b+3chRLOU49vVkjNRQLmsF+Z/Wy1R45eWUp5kiHM8PhRmzVGIVf1sBFQQrNtYAYUG1VwsPkUBY6XTMhTOBLLwtPJKnUahNT0zT1Hk5y+msArfZuG449xf11k0ZXBVO4BTOwYFLaMEdtMEFDBG8whtMjanxbnwYn/PRilHuHMNCGV+/DryelA==</latexit>

wl
<latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit><latexit sha1_base64="QJD2scsN7UlvwGUf7snxedOBr6E=">AAACFHicbVBNS8NAEJ34WeNX1aOXxSJ4KokI6q3oxWNFYwttKJvNpl262YTdjVJCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5QcqZ0o7zba2srq1vbFa27O2d3b396sHhk0oySahHEp7IdoAV5UxQTzPNaTuVFMcBp61geFvorWcqFUvEox6l1I9xX7CIEawN9fDS471qzak700LLwC1BDcpq9qo/3TAhWUyFJhwr1XGdVPs5lpoRTsd2N1M0xWSI+7RjoMAxVX4+tTpGp4YJUZRI00KjKft3I8exUqM4MJMx1gO1qBXkf1on09GVnzORZpoKMjsUZRzpBBV/o5BJSjQfGYCJZMYrIgMsMdEmHXvuTKgKb3OP5Gk/MqbHtm2bvNzFdJaBd16/rrv3F7XGTRlcBY7hBM7AhUtowB00wQMCfXiFN5hYE+vd+rA+Z6MrVrlzBHNlff0CcCiezg==</latexit>

tj
<latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit><latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit><latexit sha1_base64="rj6OOVsYR0YK/1stMvAydejdR1U=">AAACFHicbVBNS8NAEN34WeNX1aOXxSJ4KqkI6q3oxWNFYwttKJvNJl272YTdiVBCf4JX+2s8iVfv/hjBTZuDbR0YeLw3w7x5fiq4Bsf5tlZW19Y3Nitb9vbO7t5+9eDwSSeZosyliUhUxyeaCS6ZCxwE66SKkdgXrO0Pbwu9/cKU5ol8hFHKvJhEkoecEjDUA/Sf+9WaU3emhZdBowQ1VFarX/3pBQnNYiaBCqJ1t+Gk4OVEAaeCje1epllK6JBErGugJDHTXj61OsanhglwmCjTEvCU/buRk1jrUeybyZjAQC9qBfmf1s0gvPJyLtMMmKSzQ2EmMCS4+BsHXDEKYmQAoYobr5gOiCIUTDr23JlAF97mHsnTKDSmx7Ztm7wai+ksA/e8fl137i9qzZsyuAo6RifoDDXQJWqiO9RCLqIoQq/oDU2sifVufVifs9EVq9w5QnNlff0CZ2qeyA==</latexit>

zi
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PCNN• Pre-trained sentence 
embeddings - PCNN+ATT (Lin 
et. al. 2016) 

• MIRA (Cramer and Singer, 
2003) 

• Crucial for continuous 
representations 

• Hyperparameter search on 
dev set

Implementation 
Details

[Bai and Ritter, In Submission]
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• Freebase / NYT Dataset

• Originally created by Riedel, Yao and McCallum 2010

• Several Versions of this Dataset in Use

• A Recent Version Contains Overlapping Entity Pairs in 
Train / Test Split (we removed these)

Issues with Evaluation…
[Bai and Ritter, In Submission]
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• Use attention parameters to score mentions 

• Pre-trained using PCNN+ATT (Lin et. al. 2016) 

• Softmax over relations

P (z|xi) =
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k=1 exp(rk · xi)
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Mention-Level Prediction in 
PCNN+ATT Baseline

• Use attention parameters to score mentions 

• Pre-trained using PCNN+ATT (Lin et. al. 2016) 

• Softmax over relations

Note: Attention Layer of PCNN+ATT uses softmax over sentences

P (z|xi) =
exp(rz · xi)Pnr

k=1 exp(rk · xi)
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k=1 exp(rk · xi)
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More data hurts 
performance?

Structured + PCNN model is able to better take advantage of larger training datasets

Hypothesis: better learning to predict what relations are likely to appear in Freebase

PCNN+ATT PCNN+Structured
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[Konovalov, Strauss, Ritter, O’Connor WWW 2017]
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X sworn in as Y mayor

Y welcomes X as our new mayor

[Konovalov, Strauss, Ritter, O’Connor WWW 2017]
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[Konovalov, Strauss, Ritter, O’Connor WWW 2017]

About 25 edits per month 
at 0.7 Precision

64% added before 
Wikipedia’s editors
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[Konovalov, Strauss, Ritter, O’Connor WWW 2017]

About 25 edits per month 
at 0.7 Precision

64% added before 
Wikipedia’s editors

Q: Can we predict changes to a 
KB in advance?



Predicting Changes to a KB
[Swamy, Ritter, de Marneffe EMNLP 2017]
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Retire(Steve Balmer, Microsoft)8/23/2013

NewCeo(Satya Nadella, Microsoft)2/4/2014

[Swamy, Ritter, de Marneffe EMNLP 2017]
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Retire(Steve Balmer, Microsoft)8/23/2013

NewCeo(Satya Nadella, Microsoft)2/4/2014

Uncertainty

[Swamy, Ritter, de Marneffe EMNLP 2017]

Predicting Changes to a KB
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MTurk Annotation: 3,543 Tweets
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Thank you!


