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Entity Relation Extraction
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Bill Gates was the 
co-founder of Microsoft

(Bill Gates, Microsoft, founder)
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Recent Work: Pipeline Method Outperforms Joint Method

3[Zhong and Chen. 2021. A frustratingly easy approach for joint entity and relation extraction.] 

Entity Model Relation Model
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Entity Label Space Relation Label Space🚫



Prior Attempt: Sequence Labelling w/ Composite Labels 
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😭  Sacrifice expressiveness. 

😭  Abandon overlapped relations & isolated entities. 

David  Perkins   and   his   wife     are    village   doctors   in   California

B-PS-1   E-PS-1       O     O    S-PS-2     O      S-OA-2    S-OA-1    O         O

{David Perkins, PER-SOC, wife} {doctors, ORG-AFF, village}

[Zheng et al., 2019. Joint extraction of entities and relations based on a novel tagging scheme.]



UniRE: Joint Extraction of Entity and Relation 

5

🤔  A 2D word relational table.

🤔  Each cell presents the relation of a word pair.

🤔  Entities are squares on the diagonal: PER, GPE.

🤔  Relations are rectangles off the diagonal.

• Directed relations: PHYS, ORG-AFF.

• Undirected relations: PER-SOC.

• Overlapped relations: two PHYS.

PER PER
PER-
SOC PHYS

PER PER
PER-
SOC PHYS

PER
PER-
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village doctors

PER-SOC
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Unified label space, Full expressiveness👍



Filling the Word Relational Table 

6

PLM

Softm
ax

D
ecoder

!!

!"

!#

!$

Biaffine Model Probability Tensor  
<latexit sha1_base64="J7HU8Hi5rx5ANpweeNXYESuFFV0=">AAACJXicbVDLSsNAFJ3UV62vqEs3g0VwVRJRdOGi6MZlFfuQJpbJdNIOnUzCzEQoaX7Gjb/ixoVFBFf+itM0FG09MHDmnHu59x4vYlQqy/oyCkvLK6trxfXSxubW9o65u9eQYSwwqeOQhaLlIUkY5aSuqGKkFQmCAo+Rpje4nvjNJyIkDfm9GkbEDVCPU59ipLTUMS+dAKk+RiyppdChHGZ/z0vu0sfkFDqKBkTCGRnNyh/SUdoxy1bFygAXiZ2TMshR65hjpxviOCBcYYakbNtWpNwECUUxI2nJiSWJEB6gHmlrypGe6SbZlSk80koX+qHQjyuYqb87EhRIOQw8XTlZUs57E/E/rx0r/8JNKI9iRTieDvJjBlUIJ5HBLhUEKzbUBGFB9a4Q95FAWOlgSzoEe/7kRdI4qdhnFev2tFy9yuMoggNwCI6BDc5BFdyAGqgDDJ7BK3gHY+PFeDM+jM9pacHIe/bBHxjfP01hpcU=</latexit>

P 2 R4⇥4⇥|Y| Decoding

<latexit sha1_base64="E9vVmNiiRVp9heXzA+c7UajGKIQ=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoseiF48VbC00pWy2L+3SzSbsbsQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVDFssFrHqBFSj4BJbhhuBnUQhjQKBD8H4JvcfHlFpHst7M0mwF9Gh5CFn1FjJ9yNqRkGYPU37Xr9ac+vuDGSZeAWpQYFmv/rlD2KWRigNE1TrrucmppdRZTgTOK34qcaEsjEdYtdSSSPUvWyWeUpOrDIgYazsk4bM1N8bGY20nkSBncwz6kUvF//zuqkJr3oZl0lqULL5oTAVxMQkL4AMuEJmxMQSyhS3WQkbUUWZsTVVbAne4peXSfus7l3U3bvzWuO6qKMMR3AMp+DBJTTgFprQAgYJPMMrvDmp8+K8Ox/z0ZJT7BzCHzifPyuykcQ=</latexit>x1

<latexit sha1_base64="4kHuV1YPZZx7F2UOxIGiDUGo7VM=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwVWaKosuiG5cV7AM6Q8mkmTY0kxmSjFiG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh51dJwqyto0FrHqBUQzwSVrG24E6yWKkSgQrBtMbnO/+8iU5rF8MNOE+REZSR5ySoyVPC8iZhyE2dNs0BhUa07dmQOvErcgNSjQGlS/vGFM04hJQwXRuu86ifEzogyngs0qXqpZQuiEjFjfUkkipv1snnmGz6wyxGGs7JMGz9XfGxmJtJ5GgZ3MM+plLxf/8/qpCa/9jMskNUzSxaEwFdjEOC8AD7li1IipJYQqbrNiOiaKUGNrqtgS3OUvr5JOo+5e1p37i1rzpqijDCdwCufgwhU04Q5a0AYKCTzDK7yhFL2gd/SxGC2hYucY/gB9/gAtNpHF</latexit>x2

<latexit sha1_base64="QzjesN/AdnFjxnNrn2q3Su/RZlU=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFNy4r2Ad0hpJJM21oJhmSjFiG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uScnTDjTxnW/ndLK6tr6RnmzsrW9s7tX3T9oa5kqQltEcqm6IdaUM0FbhhlOu4miOA457YTj29zvPFKlmRQPZpLQIMZDwSJGsLGS78fYjMIoe5r2z/vVmlt3Z0DLxCtIDQo0+9UvfyBJGlNhCMda9zw3MUGGlWGE02nFTzVNMBnjIe1ZKnBMdZDNMk/RiVUGKJLKPmHQTP29keFY60kc2sk8o170cvE/r5ea6DrImEhSQwWZH4pSjoxEeQFowBQlhk8swUQxmxWREVaYGFtTxZbgLX55mbTP6t5l3b2/qDVuijrKcATHcAoeXEED7qAJLSCQwDO8wpuTOi/Ou/MxHy05xc4h/IHz+QMuupHG</latexit>x3

<latexit sha1_base64="ewa9l9C3RGQnrqURZ0k2678y1rQ=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG5cV7AM6Q8mkmTY0kxmSjFiG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh51dJwqyto0FrHqBUQzwSVrG24E6yWKkSgQrBtMbnO/+8iU5rF8MNOE+REZSR5ySoyVPC8iZhyE2dNs0BhUa07dmQOvErcgNSjQGlS/vGFM04hJQwXRuu86ifEzogyngs0qXqpZQuiEjFjfUkkipv1snnmGz6wyxGGs7JMGz9XfGxmJtJ5GgZ3MM+plLxf/8/qpCa/9jMskNUzSxaEwFdjEOC8AD7li1IipJYQqbrNiOiaKUGNrqtgS3OUvr5LORd29rDv3jVrzpqijDCdwCufgwhU04Q5a0AYKCTzDK7yhFL2gd/SxGC2hYucY/gB9/gAwPpHH</latexit>x4

<latexit sha1_base64="Ph5ASlq5GgJAC7XxDkiTQenfVSg=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4AmlMl00g6dTMLMjVBCf8ONC0Xc+jPu/BunbRbaemDgcM693DMnTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tju5nfeeLaiEQ94iTlQUyHSkSCUbSS78cUR2GUj6Z9r1+tuXV3DrJKvILUoECzX/3yBwnLYq6QSWpMz3NTDHKqUTDJpxU/MzylbEyHvGepojE3QT7PPCVnVhmQKNH2KSRz9fdGTmNjJnFoJ2cZzbI3E//zehlGN0EuVJohV2xxKMokwYTMCiADoTlDObGEMi1sVsJGVFOGtqaKLcFb/vIqaV/Uvau6+3BZa9wWdZThBE7hHDy4hgbcQxNawCCFZ3iFNydzXpx352MxWnKKnWP4A+fzBxNCkbQ=</latexit>

h1

<latexit sha1_base64="6giVN2Of65h4537xzAKY9802Sss=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQouiy6cVnBPqApZTKdtEMnkzBzI5TQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJXe53nrg2IlaPOE14P6IjJULBKFrJ9yOK4yDMxrNBfVCpujV3DrJKvIJUoUBzUPnyhzFLI66QSWpMz3MT7GdUo2CSz8p+anhC2YSOeM9SRSNu+tk884ycW2VIwljbp5DM1d8bGY2MmUaBncwzmmUvF//zeimGN/1MqCRFrtjiUJhKgjHJCyBDoTlDObWEMi1sVsLGVFOGtqayLcFb/vIqaddr3lXNfbisNm6LOkpwCmdwAR5cQwPuoQktYJDAM7zCm5M6L86787EYXXOKnRP4A+fzBxTGkbU=</latexit>

h2

<latexit sha1_base64="hw8sBJNJ6+qg13C7kXVmkv6is38=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQ+0GXRjcsK1haaUibTm3boZBJmJkIJ/Q03LhRx68+482+ctFlo64GBwzn3cs+cIBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj29xvP6HSPJYPZpJgL6JDyUPOqLGS70fUjIIwG0375/1qza27M5Bl4hWkBgWa/eqXP4hZGqE0TFCtu56bmF5GleFM4LTipxoTysZ0iF1LJY1Q97JZ5ik5scqAhLGyTxoyU39vZDTSehIFdjLPqBe9XPzP66YmvO5lXCapQcnmh8JUEBOTvAAy4AqZERNLKFPcZiVsRBVlxtZUsSV4i19eJo9nde+y7t5f1Bo3RR1lOIJjOAUPrqABd9CEFjBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AEWSpG2</latexit>

h3

<latexit sha1_base64="Fd/Cw9in/ZGgwy1f+V3kKFci0K4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4CmlMl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZrwfkRHSoSCUbSS70cUx0GYjWeDy0G15tbdOcgq8QpSgwLNQfXLH8YsjbhCJqkxPc9NsJ9RjYJJPqv4qeEJZRM64j1LFY246WfzzDNyZpUhCWNtn0IyV39vZDQyZhoFdjLPaJa9XPzP66UY3vQzoZIUuWKLQ2EqCcYkL4AMheYM5dQSyrSwWQkbU00Z2poqtgRv+curpH1R967q7sNlrXFb1FGGEziFc/DgGhpwD01oAYMEnuEV3pzUeXHenY/FaMkpdo7hD5zPHxfOkbc=</latexit>

h4

<latexit sha1_base64="Y3VVkfY2hCA6c4a/a1X7ideqrRg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0WXRjcsK9gFtDJPJpBk6mYSZiVBCwI2/4saFIm79CXf+jZM0C209MHDmnHu59x4vYVQqy/o2akvLK6tr9fXGxubW9o65u9eTcSow6eKYxWLgIUkY5aSrqGJkkAiCIo+Rvje5Lvz+AxGSxvxOTRPiRGjMaUAxUlpyzYNRhFToBVmYu/S+/IgoCwnyc9dsWi2rBFwkdkWaoELHNb9GfozTiHCFGZJyaFuJcjIkFMWM5I1RKkmC8ASNyVBTjiIinay8IYfHWvFhEAv9uIKl+rsjQ5GU08jTlcWSct4rxP+8YaqCSyejPEkV4Xg2KEgZVDEsAoE+FQQrNtUEYUH1rhCHSCCsdGwNHYI9f/Ii6Z227POWdXvWbF9VcdTBITgCJ8AGF6ANbkAHdAEGj+AZvII348l4Md6Nj1lpzah69sEfGJ8/HVWYdg==</latexit>

hhead
i

<latexit sha1_base64="ffHXmuujKDPLNpus5pyweJzl+1g=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyURRZdFNy4r2Ae0MUwmk3bozCTMTIQSght/xY0LRdz6Fe78GydpF9p6YODMOfdy7z1BwqjSjvNtVZaWV1bXquu1jc2t7R17d6+j4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+LvzuA5GKxuJOTxLicTQUNKIYaSP59sGAIz0KomyU+/S+/EieERHmvl13Gk4JuEjcGamDGVq+/TUIY5xyIjRmSKm+6yTay5DUFDOS1wapIgnCYzQkfUMF4kR5WXlCDo+NEsIoluYJDUv1d0eGuFITHpjKYkc17xXif14/1dGll1GRpJoIPB0UpQzqGBZ5wJBKgjWbGIKwpGZXiEdIIqxNajUTgjt/8iLpnDbc84Zze1ZvXs3iqIJDcAROgAsuQBPcgBZoAwwewTN4BW/Wk/VivVsf09KKNevZB39gff4AY+2YEQ==</latexit>

hend
i

<latexit sha1_base64="1fXtMFaaM7+iWxCip43an4Jn3aE=">AAACNXicbVDLSsNAFJ3UV62vqEs3wSIIQklE0WXRjYsuKtgHtCFMppN26MwkzEyEEPJTbvwPV7pwoYhbf8FJmoW2vXDhcM693HOPH1EilW2/GZWV1bX1jepmbWt7Z3fP3D/oyjAWCHdQSEPR96HElHDcUURR3I8EhsynuOdPb3O994iFJCF/UEmEXQbHnAQEQaUpz2wNGVQTBGnayrwCC5ZirkSSnS2TZMKWC4RFmWfW7YZdlLUInBLUQVltz3wZjkIUM30QUSjlwLEj5aZQKIIozmrDWOIIoikc44GGHDIs3bT4OrNONDOyglDo5soq2L8bKWRS2/X1ZO5Rzms5uUwbxCq4dlPCo1hhjmaHgphaKrTyCK0RERgpmmgAkSDaq4UmUECkdNA1HYIz//Ii6J43nMuGfX9Rb96UcVTBETgGp8ABV6AJ7kAbdAACT+AVfIBP49l4N76M79loxSh3DsG/Mn5+AZE1rvA=</latexit>

Lentry + Lsym + Limp

PER
G

PE

PH
Y

S
、

、

、

Learn and predict each cell’s label with a biaffine model.

PHYS

PER

GPE

<latexit sha1_base64="oqQKNCFDFNGyVTN4jk7ekBIy5lk=">AAACJXicbVDLSsNAFJ3UV62vqks3g0VwVZJS1IWLohuXVexDmlgm00k7dDIJMxOhpPkZN/6KGxcWEVz5K07aULT1wMCZc+7l3nvckFGpTPPLyK2srq1v5DcLW9s7u3vF/YOmDCKBSQMHLBBtF0nCKCcNRRUj7VAQ5LuMtNzhdeq3noiQNOD3ahQSx0d9Tj2KkdJSt3hp+0gNMGJxPYE25XD6d934LnmMq9BW1CcSzsl4Xv6QjJNusWSWzSngMrEyUgIZ6t3ixO4FOPIJV5ghKTuWGSonRkJRzEhSsCNJQoSHqE86mnKkZzrx9MoEnmilB71A6McVnKq/O2LkSznyXV2ZLikXvVT8z+tEyrtwYsrDSBGOZ4O8iEEVwDQy2KOCYMVGmiAsqN4V4gESCCsdbEGHYC2evEyalbJ1Vq7cVku1qyyOPDgCx+AUWOAc1MANqIMGwOAZvIJ3MDFejDfjw/icleaMrOcQ/IHx/QNOWaXI</latexit>

P 2 R4⇥4⇥|Y|



Three-step Decoding Algorithm 

7

Given the model prediction , find all entities and relations.
<latexit sha1_base64="oqQKNCFDFNGyVTN4jk7ekBIy5lk=">AAACJXicbVDLSsNAFJ3UV62vqks3g0VwVZJS1IWLohuXVexDmlgm00k7dDIJMxOhpPkZN/6KGxcWEVz5K07aULT1wMCZc+7l3nvckFGpTPPLyK2srq1v5DcLW9s7u3vF/YOmDCKBSQMHLBBtF0nCKCcNRRUj7VAQ5LuMtNzhdeq3noiQNOD3ahQSx0d9Tj2KkdJSt3hp+0gNMGJxPYE25XD6d934LnmMq9BW1CcSzsl4Xv6QjJNusWSWzSngMrEyUgIZ6t3ixO4FOPIJV5ghKTuWGSonRkJRzEhSsCNJQoSHqE86mnKkZzrx9MoEnmilB71A6McVnKq/O2LkSznyXV2ZLikXvVT8z+tEyrtwYsrDSBGOZ4O8iEEVwDQy2KOCYMVGmiAsqN4V4gESCCsdbEGHYC2evEyalbJ1Vq7cVku1qyyOPDgCx+AUWOAc1MANqIMGwOAZvIJ3MDFejDfjw/icleaMrOcQ/IHx/QNOWaXI</latexit>

P 2 R4⇥4⇥|Y|

PLM

Softm
ax

D
ecoder

!!

!"

!#

!$

Biaffine Model Probability Tensor  
<latexit sha1_base64="J7HU8Hi5rx5ANpweeNXYESuFFV0=">AAACJXicbVDLSsNAFJ3UV62vqEs3g0VwVRJRdOGi6MZlFfuQJpbJdNIOnUzCzEQoaX7Gjb/ixoVFBFf+itM0FG09MHDmnHu59x4vYlQqy/oyCkvLK6trxfXSxubW9o65u9eQYSwwqeOQhaLlIUkY5aSuqGKkFQmCAo+Rpje4nvjNJyIkDfm9GkbEDVCPU59ipLTUMS+dAKk+RiyppdChHGZ/z0vu0sfkFDqKBkTCGRnNyh/SUdoxy1bFygAXiZ2TMshR65hjpxviOCBcYYakbNtWpNwECUUxI2nJiSWJEB6gHmlrypGe6SbZlSk80koX+qHQjyuYqb87EhRIOQw8XTlZUs57E/E/rx0r/8JNKI9iRTieDvJjBlUIJ5HBLhUEKzbUBGFB9a4Q95FAWOlgSzoEe/7kRdI4qdhnFev2tFy9yuMoggNwCI6BDc5BFdyAGqgDDJ7BK3gHY+PFeDM+jM9pacHIe/bBHxjfP01hpcU=</latexit>

P 2 R4⇥4⇥|Y| Decoding

<latexit sha1_base64="E9vVmNiiRVp9heXzA+c7UajGKIQ=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoseiF48VbC00pWy2L+3SzSbsbsQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVDFssFrHqBFSj4BJbhhuBnUQhjQKBD8H4JvcfHlFpHst7M0mwF9Gh5CFn1FjJ9yNqRkGYPU37Xr9ac+vuDGSZeAWpQYFmv/rlD2KWRigNE1TrrucmppdRZTgTOK34qcaEsjEdYtdSSSPUvWyWeUpOrDIgYazsk4bM1N8bGY20nkSBncwz6kUvF//zuqkJr3oZl0lqULL5oTAVxMQkL4AMuEJmxMQSyhS3WQkbUUWZsTVVbAne4peXSfus7l3U3bvzWuO6qKMMR3AMp+DBJTTgFprQAgYJPMMrvDmp8+K8Ox/z0ZJT7BzCHzifPyuykcQ=</latexit>x1

<latexit sha1_base64="4kHuV1YPZZx7F2UOxIGiDUGo7VM=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwVWaKosuiG5cV7AM6Q8mkmTY0kxmSjFiG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh51dJwqyto0FrHqBUQzwSVrG24E6yWKkSgQrBtMbnO/+8iU5rF8MNOE+REZSR5ySoyVPC8iZhyE2dNs0BhUa07dmQOvErcgNSjQGlS/vGFM04hJQwXRuu86ifEzogyngs0qXqpZQuiEjFjfUkkipv1snnmGz6wyxGGs7JMGz9XfGxmJtJ5GgZ3MM+plLxf/8/qpCa/9jMskNUzSxaEwFdjEOC8AD7li1IipJYQqbrNiOiaKUGNrqtgS3OUvr5JOo+5e1p37i1rzpqijDCdwCufgwhU04Q5a0AYKCTzDK7yhFL2gd/SxGC2hYucY/gB9/gAtNpHF</latexit>x2

<latexit sha1_base64="QzjesN/AdnFjxnNrn2q3Su/RZlU=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFNy4r2Ad0hpJJM21oJhmSjFiG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uScnTDjTxnW/ndLK6tr6RnmzsrW9s7tX3T9oa5kqQltEcqm6IdaUM0FbhhlOu4miOA457YTj29zvPFKlmRQPZpLQIMZDwSJGsLGS78fYjMIoe5r2z/vVmlt3Z0DLxCtIDQo0+9UvfyBJGlNhCMda9zw3MUGGlWGE02nFTzVNMBnjIe1ZKnBMdZDNMk/RiVUGKJLKPmHQTP29keFY60kc2sk8o170cvE/r5ea6DrImEhSQwWZH4pSjoxEeQFowBQlhk8swUQxmxWREVaYGFtTxZbgLX55mbTP6t5l3b2/qDVuijrKcATHcAoeXEED7qAJLSCQwDO8wpuTOi/Ou/MxHy05xc4h/IHz+QMuupHG</latexit>x3

<latexit sha1_base64="ewa9l9C3RGQnrqURZ0k2678y1rQ=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG5cV7AM6Q8mkmTY0kxmSjFiG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh51dJwqyto0FrHqBUQzwSVrG24E6yWKkSgQrBtMbnO/+8iU5rF8MNOE+REZSR5ySoyVPC8iZhyE2dNs0BhUa07dmQOvErcgNSjQGlS/vGFM04hJQwXRuu86ifEzogyngs0qXqpZQuiEjFjfUkkipv1snnmGz6wyxGGs7JMGz9XfGxmJtJ5GgZ3MM+plLxf/8/qpCa/9jMskNUzSxaEwFdjEOC8AD7li1IipJYQqbrNiOiaKUGNrqtgS3OUvr5LORd29rDv3jVrzpqijDCdwCufgwhU04Q5a0AYKCTzDK7yhFL2gd/SxGC2hYucY/gB9/gAwPpHH</latexit>x4

<latexit sha1_base64="Ph5ASlq5GgJAC7XxDkiTQenfVSg=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4AmlMl00g6dTMLMjVBCf8ONC0Xc+jPu/BunbRbaemDgcM693DMnTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tju5nfeeLaiEQ94iTlQUyHSkSCUbSS78cUR2GUj6Z9r1+tuXV3DrJKvILUoECzX/3yBwnLYq6QSWpMz3NTDHKqUTDJpxU/MzylbEyHvGepojE3QT7PPCVnVhmQKNH2KSRz9fdGTmNjJnFoJ2cZzbI3E//zehlGN0EuVJohV2xxKMokwYTMCiADoTlDObGEMi1sVsJGVFOGtqaKLcFb/vIqaV/Uvau6+3BZa9wWdZThBE7hHDy4hgbcQxNawCCFZ3iFNydzXpx352MxWnKKnWP4A+fzBxNCkbQ=</latexit>

h1

<latexit sha1_base64="6giVN2Of65h4537xzAKY9802Sss=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQouiy6cVnBPqApZTKdtEMnkzBzI5TQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJXe53nrg2IlaPOE14P6IjJULBKFrJ9yOK4yDMxrNBfVCpujV3DrJKvIJUoUBzUPnyhzFLI66QSWpMz3MT7GdUo2CSz8p+anhC2YSOeM9SRSNu+tk884ycW2VIwljbp5DM1d8bGY2MmUaBncwzmmUvF//zeimGN/1MqCRFrtjiUJhKgjHJCyBDoTlDObWEMi1sVsLGVFOGtqayLcFb/vIqaddr3lXNfbisNm6LOkpwCmdwAR5cQwPuoQktYJDAM7zCm5M6L86787EYXXOKnRP4A+fzBxTGkbU=</latexit>

h2

<latexit sha1_base64="hw8sBJNJ6+qg13C7kXVmkv6is38=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQ+0GXRjcsK1haaUibTm3boZBJmJkIJ/Q03LhRx68+482+ctFlo64GBwzn3cs+cIBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj29xvP6HSPJYPZpJgL6JDyUPOqLGS70fUjIIwG0375/1qza27M5Bl4hWkBgWa/eqXP4hZGqE0TFCtu56bmF5GleFM4LTipxoTysZ0iF1LJY1Q97JZ5ik5scqAhLGyTxoyU39vZDTSehIFdjLPqBe9XPzP66YmvO5lXCapQcnmh8JUEBOTvAAy4AqZERNLKFPcZiVsRBVlxtZUsSV4i19eJo9nde+y7t5f1Bo3RR1lOIJjOAUPrqABd9CEFjBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AEWSpG2</latexit>

h3

<latexit sha1_base64="Fd/Cw9in/ZGgwy1f+V3kKFci0K4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4CmlMl00g6dTMLMjVBCf8ONC0Xc+jPu/BsnbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZrwfkRHSoSCUbSS70cUx0GYjWeDy0G15tbdOcgq8QpSgwLNQfXLH8YsjbhCJqkxPc9NsJ9RjYJJPqv4qeEJZRM64j1LFY246WfzzDNyZpUhCWNtn0IyV39vZDQyZhoFdjLPaJa9XPzP66UY3vQzoZIUuWKLQ2EqCcYkL4AMheYM5dQSyrSwWQkbU00Z2poqtgRv+curpH1R967q7sNlrXFb1FGGEziFc/DgGhpwD01oAYMEnuEV3pzUeXHenY/FaMkpdo7hD5zPHxfOkbc=</latexit>

h4

<latexit sha1_base64="Y3VVkfY2hCA6c4a/a1X7ideqrRg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0WXRjcsK9gFtDJPJpBk6mYSZiVBCwI2/4saFIm79CXf+jZM0C209MHDmnHu59x4vYVQqy/o2akvLK6tr9fXGxubW9o65u9eTcSow6eKYxWLgIUkY5aSrqGJkkAiCIo+Rvje5Lvz+AxGSxvxOTRPiRGjMaUAxUlpyzYNRhFToBVmYu/S+/IgoCwnyc9dsWi2rBFwkdkWaoELHNb9GfozTiHCFGZJyaFuJcjIkFMWM5I1RKkmC8ASNyVBTjiIinay8IYfHWvFhEAv9uIKl+rsjQ5GU08jTlcWSct4rxP+8YaqCSyejPEkV4Xg2KEgZVDEsAoE+FQQrNtUEYUH1rhCHSCCsdGwNHYI9f/Ii6Z227POWdXvWbF9VcdTBITgCJ8AGF6ANbkAHdAEGj+AZvII348l4Md6Nj1lpzah69sEfGJ8/HVWYdg==</latexit>

hhead
i

<latexit sha1_base64="ffHXmuujKDPLNpus5pyweJzl+1g=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyURRZdFNy4r2Ae0MUwmk3bozCTMTIQSght/xY0LRdz6Fe78GydpF9p6YODMOfdy7z1BwqjSjvNtVZaWV1bXquu1jc2t7R17d6+j4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+LvzuA5GKxuJOTxLicTQUNKIYaSP59sGAIz0KomyU+/S+/EieERHmvl13Gk4JuEjcGamDGVq+/TUIY5xyIjRmSKm+6yTay5DUFDOS1wapIgnCYzQkfUMF4kR5WXlCDo+NEsIoluYJDUv1d0eGuFITHpjKYkc17xXif14/1dGll1GRpJoIPB0UpQzqGBZ5wJBKgjWbGIKwpGZXiEdIIqxNajUTgjt/8iLpnDbc84Zze1ZvXs3iqIJDcAROgAsuQBPcgBZoAwwewTN4BW/Wk/VivVsf09KKNevZB39gff4AY+2YEQ==</latexit>

hend
i

<latexit sha1_base64="1fXtMFaaM7+iWxCip43an4Jn3aE=">AAACNXicbVDLSsNAFJ3UV62vqEs3wSIIQklE0WXRjYsuKtgHtCFMppN26MwkzEyEEPJTbvwPV7pwoYhbf8FJmoW2vXDhcM693HOPH1EilW2/GZWV1bX1jepmbWt7Z3fP3D/oyjAWCHdQSEPR96HElHDcUURR3I8EhsynuOdPb3O994iFJCF/UEmEXQbHnAQEQaUpz2wNGVQTBGnayrwCC5ZirkSSnS2TZMKWC4RFmWfW7YZdlLUInBLUQVltz3wZjkIUM30QUSjlwLEj5aZQKIIozmrDWOIIoikc44GGHDIs3bT4OrNONDOyglDo5soq2L8bKWRS2/X1ZO5Rzms5uUwbxCq4dlPCo1hhjmaHgphaKrTyCK0RERgpmmgAkSDaq4UmUECkdNA1HYIz//Ii6J43nMuGfX9Rb96UcVTBETgGp8ABV6AJ7kAbdAACT+AVfIBP49l4N76M79loxSh3DsG/Mn5+AZE1rvA=</latexit>

Lentry + Lsym + Limp

PER
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<latexit sha1_base64="oqQKNCFDFNGyVTN4jk7ekBIy5lk=">AAACJXicbVDLSsNAFJ3UV62vqks3g0VwVZJS1IWLohuXVexDmlgm00k7dDIJMxOhpPkZN/6KGxcWEVz5K07aULT1wMCZc+7l3nvckFGpTPPLyK2srq1v5DcLW9s7u3vF/YOmDCKBSQMHLBBtF0nCKCcNRRUj7VAQ5LuMtNzhdeq3noiQNOD3ahQSx0d9Tj2KkdJSt3hp+0gNMGJxPYE25XD6d934LnmMq9BW1CcSzsl4Xv6QjJNusWSWzSngMrEyUgIZ6t3ixO4FOPIJV5ghKTuWGSonRkJRzEhSsCNJQoSHqE86mnKkZzrx9MoEnmilB71A6McVnKq/O2LkSznyXV2ZLikXvVT8z+tEyrtwYsrDSBGOZ4O8iEEVwDQy2KOCYMVGmiAsqN4V4gESCCsdbEGHYC2evEyalbJ1Vq7cVku1qyyOPDgCx+AUWOAc1MANqIMGwOAZvIJ3MDFejDfjw/icleaMrOcQ/IHx/QNOWaXI</latexit>
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Observation 

8

Rows (columns) corresponding to a same entity are identical in the table. 
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Span Decoding

9

、

、

、

、 、 、

Flatten Split

x1 x2 x3 x4

• Finding span split positions according to the distance of adjacent rows (columns).



Span Decoding
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、
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、 、 、

Flatten Split

x1 x2 x3 x4

• Finding span split positions according to the distance of adjacent rows (columns).



Entity Type Decoding 

11

Squares

PER

GPE

⊥

• Calculating average scores of corresponding squares on the diagonal.

• Choosing the entity label (including None) with the highest score. 

x1 x2 x3 x4 x1 x2 x3 x4



Relation Type Decoding 

12

Rectangles

• Calculating average scores of corresponding rectangles off the diagonal.

• Choosing the relation label (including None) with the highest score. 

PER

GPE

⊥

x1 x2 x3 x4

PER

GPE
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x1 x2 x3 x4
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UniRE is effective on multiple datasets! 

13

Best performances on ACE04 and SciERC, a comparable result on ACE05.

F1
 S
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Benefit: Fewer Parameters, Faster Speed! 

14

Comparable performance, half the number of parameters, 10x faster inference speed!
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 UniRE: a new joint paradigm on a unified label space.
 The word relational table expresses all entities and relations. 
 Table Filling and Three-step decoding. 

 Better performance & efficiency.

 Paper & Code: https://github.com/Receiling/UniRE.
 Also at ACL: Probabilistic Graph Reasoning for Natural Proof Generation.

Summary and Takeaway 

15

https://github.com/Receiling/UniRE

