
HDGI: An Unsupervised Graph Neural Network for 
Representation Learning in Heterogeneous Graph 

�p
<latexit sha1_base64="WCGR7w1G2tH4JSifByA2kYmPye8=">AAAB73icbVA9SwNBEJ3zM8avqKXNYiJYhbtYaBm0sYxgPiA5wt5mLlmyt3fu7gnhyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUqfQaI95PKv1S2a26c5BV4uWkDDka/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5vVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nzZMAVMiMmllCmuL2VsBFVlBkbUdGG4C2/vEpatap3Wa3d18r1mzyOApzCGVyAB1dQhztoQBMYCHiGV3hzHp0X5935WLSuOfnMCfyB8/kDJMWPYA==</latexit>

�1
<latexit sha1_base64="W7QkdFkCiV07P6ffAjx390knCXg=">AAAB73icbVA9SwNBEJ3zM8avqKXNYiJYhbtYaBm0sYxgPiA5wt5mL1myt3fuzgnhyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSKQw6Lrfztr6xubWdmGnuLu3f3BYOjpumTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTqXXGIm+V+mXym7VnYOsEi8nZcjR6Je+eoOYpRFXyCQ1puu5CfoZ1SiY5NNiLzU8oWxMh7xrqaIRN342v3dKzq0yIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuG1nwmVpMgVWywKU0kwJrPnyUBozlBOLKFMC3srYSOqKUMbUdGG4C2/vEpatap3Wa3d18r1mzyOApzCGVyAB1dQhztoQBMYSHiGV3hzHp0X5935WLSuOfnMCfyB8/kDxPuPIQ==</latexit>
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<latexit sha1_base64="W7QkdFkCiV07P6ffAjx390knCXg=">AAAB73icbVA9SwNBEJ3zM8avqKXNYiJYhbtYaBm0sYxgPiA5wt5mL1myt3fuzgnhyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSKQw6Lrfztr6xubWdmGnuLu3f3BYOjpumTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTqXXGIm+V+mXym7VnYOsEi8nZcjR6Je+eoOYpRFXyCQ1puu5CfoZ1SiY5NNiLzU8oWxMh7xrqaIRN342v3dKzq0yIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuG1nwmVpMgVWywKU0kwJrPnyUBozlBOLKFMC3srYSOqKUMbUdGG4C2/vEpatap3Wa3d18r1mzyOApzCGVyAB1dQhztoQBMYSHiGV3hzHp0X5935WLSuOfnMCfyB8/kDxPuPIQ==</latexit>

�p
<latexit sha1_base64="WCGR7w1G2tH4JSifByA2kYmPye8=">AAAB73icbVA9SwNBEJ3zM8avqKXNYiJYhbtYaBm0sYxgPiA5wt5mLlmyt3fu7gnhyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUqfQaI95PKv1S2a26c5BV4uWkDDka/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5vVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nzZMAVMiMmllCmuL2VsBFVlBkbUdGG4C2/vEpatap3Wa3d18r1mzyOApzCGVyAB1dQhztoQBMYCHiGV3hzHp0X5935WLSuOfnMCfyB8/kDJMWPYA==</latexit>

~s
<latexit sha1_base64="QjjJAQFimeyT/sNxC5Un++RRQbM=">AAAB8HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsstCTaWGIiHwYI2VvmYMPu3WV3j4Rc+BU2Fhpj68+x89+4wBUKvmSSl/dmMjPPjwXXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ihRDBssEpFq+1Sj4CE2DDcC27FCKn2BLX98N/dbE1SaR+GjmcbYk3QY8oAzaqz0VO5OkKV6Vu4XS27FXYCsEy8jJchQ7xe/uoOIJRJDwwTVuuO5semlVBnOBM4K3URjTNmYDrFjaUgl6l66OHhGLqwyIEGkbIWGLNTfEymVWk+lbzslNSO96s3F/7xOYoKbXsrDODEYsuWiIBHERGT+PRlwhcyIqSWUKW5vJWxEFWXGZlSwIXirL6+TZrXiXVWqD9VS7TaLIw9ncA6X4ME11OAe6tAABhKe4RXeHOW8OO/Ox7I152Qzp/AHzucPZi6QIw==</latexit>

D<latexit sha1_base64="3ttfGuZZ21mYv+6l8y+bFgj1sJ4=">AAAB9HicbVBNTwIxFHzFL8Qv1KOXRjDxRHbxoEeiHjxiIkgCG9ItXWjodte2S0I2/A4vHjTGqz/Gm//GLuxBwUmaTGbey5uOHwuujeN8o8La+sbmVnG7tLO7t39QPjxq6yhRlLVoJCLV8YlmgkvWMtwI1okVI6Ev2KM/vsn8xwlTmkfywUxj5oVkKHnAKTFW8qq9kJgRJSK9nVX75YpTc+bAq8TNSQVyNPvlr94goknIpKGCaN11ndh4KVGGU8FmpV6iWUzomAxZ11JJQqa9dB56hs+sMsBBpOyTBs/V3xspCbWehr6dzDLqZS8T//O6iQmuvJTLODFM0sWhIBHYRDhrAA+4YtSIqSWEKm6zYjoiilBjeyrZEtzlL6+Sdr3mXtTq9/VK4zqvowgncArn4MIlNOAOmtACCk/wDK/whiboBb2jj8VoAeU7x/AH6PMHMs6RuA==</latexit>

D<latexit sha1_base64="3ttfGuZZ21mYv+6l8y+bFgj1sJ4=">AAAB9HicbVBNTwIxFHzFL8Qv1KOXRjDxRHbxoEeiHjxiIkgCG9ItXWjodte2S0I2/A4vHjTGqz/Gm//GLuxBwUmaTGbey5uOHwuujeN8o8La+sbmVnG7tLO7t39QPjxq6yhRlLVoJCLV8YlmgkvWMtwI1okVI6Ev2KM/vsn8xwlTmkfywUxj5oVkKHnAKTFW8qq9kJgRJSK9nVX75YpTc+bAq8TNSQVyNPvlr94goknIpKGCaN11ndh4KVGGU8FmpV6iWUzomAxZ11JJQqa9dB56hs+sMsBBpOyTBs/V3xspCbWehr6dzDLqZS8T//O6iQmuvJTLODFM0sWhIBHYRDhrAA+4YtSIqSWEKm6zYjoiilBjeyrZEtzlL6+Sdr3mXtTq9/VK4zqvowgncArn4MIlNOAOmtACCk/wDK/whiboBb2jj8VoAeU7x/AH6PMHMs6RuA==</latexit>

+
<latexit sha1_base64="lGbw8jcJW3K0wEshrSQp8aQG0q8=">AAAB6HicbVDJSgNBEK2JWxK3qEcvjUEQhDCjBz0GvXhMwCyYDKGnU5O06Vno7hHDkC/w4kGRXP0B/8WbX6Od5aCJDwoe71VRVc+LBVfatr+szMrq2vpGNpff3Nre2S3s7ddVlEiGNRaJSDY9qlDwEGuaa4HNWCINPIENb3A98RsPKBWPwls9jNENaC/kPmdUG6l62ikU7ZI9BVkmzpwUy7l4fPfx+F3pFD7b3YglAYaaCapUy7Fj7aZUas4EjvLtRGFM2YD2sGVoSANUbjo9dESOjdIlfiRNhZpM1d8TKQ2UGgae6Qyo7qtFbyL+57US7V+6KQ/jRGPIZov8RBAdkcnXpMslMi2GhlAmubmVsD6VlGmTTd6E4Cy+vEzqZyXnvHRWNWlcwQxZOIQjOAEHLqAMN1CBGjBAeIIXeLXurWfrzRrPWjPWfOYA/sB6/wGSBpCB</latexit>

�<latexit sha1_base64="mUKsBb88/ta0Ga10SLxFp+4HiNw=">AAAB6HicbVDJTgJBEK3BDXBDPXrpSEy8SGb0oEeiF4+QyBJhQnqaGmjpWdLdYyQTvsCLB43h6g/4L978Gm2Wg4IvqeTlvapU1fNiwZW27S8rs7K6tr6RzeU3t7Z3dgt7+3UVJZJhjUUikk2PKhQ8xJrmWmAzlkgDT2DDG1xP/MYDSsWj8FYPY3QD2gu5zxnVRqqedgpFu2RPQZaJMyfFci4e3308flc6hc92N2JJgKFmgirVcuxYuymVmjOBo3w7URhTNqA9bBka0gCVm04PHZFjo3SJH0lToSZT9fdESgOlhoFnOgOq+2rRm4j/ea1E+5duysM40Riy2SI/EURHZPI16XKJTIuhIZRJbm4lrE8lZdpkkzchOIsvL5P6Wck5L51VTRpXMEMWDuEITsCBCyjDDVSgBgwQnuAFXq1769l6s8az1ow1nzmAP7DefwCVDpCD</latexit>

a�1
<latexit sha1_base64="kFBbjL47VHCYdsB69VZ5dhko2/U=">AAAB83icbVDLSsNAFL2pr1pfVZduBlvBVUnqQpdFNy4r2Ac0IUymk3boZBLmIZTQ33DjQhG3/ow7/8Zpm4W2HrhwOOde7r0nyjhT2nW/ndLG5tb2Tnm3srd/cHhUPT7pqtRIQjsk5ansR1hRzgTtaKY57WeS4iTitBdN7uZ+74lKxVLxqKcZDRI8EixmBGsr+XUc5n57zEJvVg+rNbfhLoDWiVeQGhRoh9Uvf5gSk1ChCcdKDTw300GOpWaE01nFN4pmmEzwiA4sFTihKsgXN8/QhVWGKE6lLaHRQv09keNEqWkS2c4E67Fa9ebif97A6PgmyJnIjKaCLBfFhiOdonkAaMgkJZpPLcFEMnsrImMsMdE2pooNwVt9eZ10mw3vqtF8aNZat0UcZTiDc7gED66hBffQhg4QyOAZXuHNMc6L8+58LFtLTjFzCn/gfP4AAf6RAQ==</latexit>

a�1
<latexit sha1_base64="kFBbjL47VHCYdsB69VZ5dhko2/U=">AAAB83icbVDLSsNAFL2pr1pfVZduBlvBVUnqQpdFNy4r2Ac0IUymk3boZBLmIZTQ33DjQhG3/ow7/8Zpm4W2HrhwOOde7r0nyjhT2nW/ndLG5tb2Tnm3srd/cHhUPT7pqtRIQjsk5ansR1hRzgTtaKY57WeS4iTitBdN7uZ+74lKxVLxqKcZDRI8EixmBGsr+XUc5n57zEJvVg+rNbfhLoDWiVeQGhRoh9Uvf5gSk1ChCcdKDTw300GOpWaE01nFN4pmmEzwiA4sFTihKsgXN8/QhVWGKE6lLaHRQv09keNEqWkS2c4E67Fa9ebif97A6PgmyJnIjKaCLBfFhiOdonkAaMgkJZpPLcFEMnsrImMsMdE2pooNwVt9eZ10mw3vqtF8aNZat0UcZTiDc7gED66hBffQhg4QyOAZXuHNMc6L8+58LFtLTjFzCn/gfP4AAf6RAQ==</latexit>

a�p
<latexit sha1_base64="lye4TivgGDiAIoY6CQpIXDJjbtM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LLaCp5LUgx6LXjxWsB/QhLDZbtqlm82yuxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzIsmZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV6eZIrRDUp6qfoQ15UzQjmGG075UFCcRp71ocjf3e09UaZaKRzOVNEjwSLCYEWys5NdxmPvtMQvlrB5Wa27DXQCtE68gNSjQDqtf/jAlWUKFIRxrPfBcaYIcK8MIp7OKn2kqMZngER1YKnBCdZAvbp6hC6sMUZwqW8Kghfp7IseJ1tMksp0JNmO96s3F/7xBZuKbIGdCZoYKslwUZxyZFM0DQEOmKDF8agkmitlbERljhYmxMVVsCN7qy+uk22x4V43mQ7PWui3iKMMZnMMleHANLbiHNnSAgIRneIU3J3NenHfnY9lacoqZU/gD5/MHYfiRQA==</latexit>

a�p
<latexit sha1_base64="lye4TivgGDiAIoY6CQpIXDJjbtM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LLaCp5LUgx6LXjxWsB/QhLDZbtqlm82yuxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzIsmZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV6eZIrRDUp6qfoQ15UzQjmGG075UFCcRp71ocjf3e09UaZaKRzOVNEjwSLCYEWys5NdxmPvtMQvlrB5Wa27DXQCtE68gNSjQDqtf/jAlWUKFIRxrPfBcaYIcK8MIp7OKn2kqMZngER1YKnBCdZAvbp6hC6sMUZwqW8Kghfp7IseJ1tMksp0JNmO96s3F/7xBZuKbIGdCZoYKslwUZxyZFM0DQEOmKDF8agkmitlbERljhYmxMVVsCN7qy+uk22x4V43mQ7PWui3iKMMZnMMleHANLbiHNnSAgIRneIU3J3NenHfnY9lacoqZU/gD5/MHYfiRQA==</latexit>

q
<latexit sha1_base64="P10AMbRbbwfLCAxtjkms6Ueh7Cg=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsstCTaWGKUjwQI2VvmYMPe3rm7Z0Iu/AQbC42x9RfZ+W9c4AoFXzLJy3szmZnnx4Jr47rfTm5tfWNzK79d2Nnd2z8oHh41dZQohg0WiUi1fapRcIkNw43AdqyQhr7Alj++mfmtJ1SaR/LBTGLshXQoecAZNVa6Lz+W+8WSW3HnIKvEy0gJMtT7xa/uIGJJiNIwQbXueG5seilVhjOB00I30RhTNqZD7FgqaYi6l85PnZIzqwxIEClb0pC5+nsipaHWk9C3nSE1I73szcT/vE5igqteymWcGJRssShIBDERmf1NBlwhM2JiCWWK21sJG1FFmbHpFGwI3vLLq6RZrXgXlepdtVS7zuLIwwmcwjl4cAk1uIU6NIDBEJ7hFd4c4bw4787HojXnZDPH8AfO5w+T/Y1T</latexit>

q
<latexit sha1_base64="P10AMbRbbwfLCAxtjkms6Ueh7Cg=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsstCTaWGKUjwQI2VvmYMPe3rm7Z0Iu/AQbC42x9RfZ+W9c4AoFXzLJy3szmZnnx4Jr47rfTm5tfWNzK79d2Nnd2z8oHh41dZQohg0WiUi1fapRcIkNw43AdqyQhr7Alj++mfmtJ1SaR/LBTGLshXQoecAZNVa6Lz+W+8WSW3HnIKvEy0gJMtT7xa/uIGJJiNIwQbXueG5seilVhjOB00I30RhTNqZD7FgqaYi6l85PnZIzqwxIEClb0pC5+nsipaHWk9C3nSE1I73szcT/vE5igqteymWcGJRssShIBDERmf1NBlwhM2JiCWWK21sJG1FFmbHpFGwI3vLLq6RZrXgXlepdtVS7zuLIwwmcwjl4cAk1uIU6NIDBEJ7hFd4c4bw4787HojXnZDPH8AfO5w+T/Y1T</latexit>

C
<latexit sha1_base64="jxtliYu5Zkj9yDfOUeXcLRmbg1Q=">AAAB8nicbVBNS8NAEJ3Urxq/qh69LBbBU0nqQS9isRePFewHpKFstpt26WYTdjdCCf0ZXjwo0qv/w7sX8d+4aXvQ1gcDj/dmmDcTJJwp7TjfVmFtfWNzq7ht7+zu7R+UDo9aKk4loU0S81h2AqwoZ4I2NdOcdhJJcRRw2g5G9dxvP1KpWCwe9DihfoQHgoWMYG0krxthPSSYZ/VJr1R2Ks4MaJW4C1K++bCvk+mX3eiVPrv9mKQRFZpwrJTnOon2Myw1I5xO7G6qaILJCA+oZ6jAEVV+Nos8QWdG6aMwlqaERjP190SGI6XGUWA684hq2cvF/zwv1eGVnzGRpJoKMl8UphzpGOX3oz6TlGg+NgQTyUxWRIZYYqLNl2zzBHf55FXSqlbci0r13inXbmGOIpzAKZyDC5dQgztoQBMIxPAEL/BqaevZerOm89aCtZg5hj+w3n8A1C2Umg==</latexit>

C
<latexit sha1_base64="jxtliYu5Zkj9yDfOUeXcLRmbg1Q=">AAAB8nicbVBNS8NAEJ3Urxq/qh69LBbBU0nqQS9isRePFewHpKFstpt26WYTdjdCCf0ZXjwo0qv/w7sX8d+4aXvQ1gcDj/dmmDcTJJwp7TjfVmFtfWNzq7ht7+zu7R+UDo9aKk4loU0S81h2AqwoZ4I2NdOcdhJJcRRw2g5G9dxvP1KpWCwe9DihfoQHgoWMYG0krxthPSSYZ/VJr1R2Ks4MaJW4C1K++bCvk+mX3eiVPrv9mKQRFZpwrJTnOon2Myw1I5xO7G6qaILJCA+oZ6jAEVV+Nos8QWdG6aMwlqaERjP190SGI6XGUWA684hq2cvF/zwv1eGVnzGRpJoKMl8UphzpGOX3oz6TlGg+NgQTyUxWRIZYYqLNl2zzBHf55FXSqlbci0r13inXbmGOIpzAKZyDC5dQgztoQBMIxPAEL/BqaevZerOm89aCtZg5hj+w3n8A1C2Umg==</latexit>

R
<latexit sha1_base64="OtkLdMO+A/gL1vGusgv+WEs+9KA=">AAAB8nicbVBNS8NAEJ3Urxq/qh69BIvgqST1oBex6MVjFfsBaSib7aZdutkNuxuhhP4MLx4U6dX/4d2L+G/ctD1o64OBx3szzJsJE0aVdt1vq7Cyura+Udy0t7Z3dvdK+wdNJVKJSQMLJmQ7RIowyklDU81IO5EExSEjrXB4k/utRyIVFfxBjxISxKjPaUQx0kbyOzHSA4xYdj/ulspuxZ3CWSbenJSvPuzLZPJl17ulz05P4DQmXGOGlPI9N9FBhqSmmJGx3UkVSRAeoj7xDeUoJirIppHHzolRek4kpCmunan6eyJDsVKjODSdeUS16OXif56f6ugiyChPUk04ni2KUuZo4eT3Oz0qCdZsZAjCkpqsDh4gibA2X7LNE7zFk5dJs1rxzirVO7dcu4YZinAEx3AKHpxDDW6hDg3AIOAJXuDV0taz9WZNZq0Faz5zCH9gvf8A6viUqQ==</latexit>

�p
<latexit sha1_base64="WCGR7w1G2tH4JSifByA2kYmPye8=">AAAB73icbVA9SwNBEJ3zM8avqKXNYiJYhbtYaBm0sYxgPiA5wt5mLlmyt3fu7gnhyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUqfQaI95PKv1S2a26c5BV4uWkDDka/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5vVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nzZMAVMiMmllCmuL2VsBFVlBkbUdGG4C2/vEpatap3Wa3d18r1mzyOApzCGVyAB1dQhztoQBMYCHiGV3hzHp0X5935WLSuOfnMCfyB8/kDJMWPYA==</latexit>

…

…

�1
<latexit sha1_base64="W7QkdFkCiV07P6ffAjx390knCXg=">AAAB73icbVA9SwNBEJ3zM8avqKXNYiJYhbtYaBm0sYxgPiA5wt5mL1myt3fuzgnhyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSKQw6Lrfztr6xubWdmGnuLu3f3BYOjpumTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTqXXGIm+V+mXym7VnYOsEi8nZcjR6Je+eoOYpRFXyCQ1puu5CfoZ1SiY5NNiLzU8oWxMh7xrqaIRN342v3dKzq0yIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuG1nwmVpMgVWywKU0kwJrPnyUBozlBOLKFMC3srYSOqKUMbUdGG4C2/vEpatap3Wa3d18r1mzyOApzCGVyAB1dQhztoQBMYSHiGV3hzHp0X5935WLSuOfnMCfyB8/kDxPuPIQ==</latexit>

�1
<latexit sha1_base64="W7QkdFkCiV07P6ffAjx390knCXg=">AAAB73icbVA9SwNBEJ3zM8avqKXNYiJYhbtYaBm0sYxgPiA5wt5mL1myt3fuzgnhyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSKQw6Lrfztr6xubWdmGnuLu3f3BYOjpumTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTqXXGIm+V+mXym7VnYOsEi8nZcjR6Je+eoOYpRFXyCQ1puu5CfoZ1SiY5NNiLzU8oWxMh7xrqaIRN342v3dKzq0yIGGsbSkkc/X3REYjYyZRYDsjiiOz7M3E/7xuiuG1nwmVpMgVWywKU0kwJrPnyUBozlBOLKFMC3srYSOqKUMbUdGG4C2/vEpatap3Wa3d18r1mzyOApzCGVyAB1dQhztoQBMYSHiGV3hzHp0X5935WLSuOfnMCfyB8/kDxPuPIQ==</latexit>

�p
<latexit sha1_base64="WCGR7w1G2tH4JSifByA2kYmPye8=">AAAB73icbVA9SwNBEJ3zM8avqKXNYiJYhbtYaBm0sYxgPiA5wt5mLlmyt3fu7gnhyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUqfQaI95PKv1S2a26c5BV4uWkDDka/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5vVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nzZMAVMiMmllCmuL2VsBFVlBkbUdGG4C2/vEpatap3Wa3d18r1mzyOApzCGVyAB1dQhztoQBMYCHiGV3hzHp0X5935WLSuOfnMCfyB8/kDJMWPYA==</latexit>

~h�1
i<latexit sha1_base64="2EHsTJuGSBBZqnpMurcECEvplhk=">AAAB/XicbVC5TsNAEF1zhnCZo6NZkSBRRXYooIygoQwSOaTYWOvNOFllfWh3HSlYFr9CQwFCtPwHHX/DJnEBCU8a6em9Gc3M8xPOpLKsb2NldW19Y7O0Vd7e2d3bNw8O2zJOBYUWjXksuj6RwFkELcUUh24igIQ+h44/upn6nTEIyeLoXk0ScEMyiFjAKFFa8szjqjMGmg1zjz1kTnPIPDuvembFqlkz4GViF6SCCjQ988vpxzQNIVKUEyl7tpUoNyNCMcohLzuphITQERlAT9OIhCDdbHZ9js+00sdBLHRFCs/U3xMZCaWchL7uDIkaykVvKv7n9VIVXLkZi5JUQUTni4KUYxXjaRS4zwRQxSeaECqYvhXTIRGEKh1YWYdgL768TNr1mn1Rq9/VK43rIo4SOkGn6BzZ6BI10C1qohai6BE9o1f0ZjwZL8a78TFvXTGKmSP0B8bnD/H1lOI=</latexit>

~xi
<latexit sha1_base64="4256gQVBSauEIXRKoPlmZdL85dc=">AAAB8nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsstCTaWGIiH8lxIXvLHmzY273s7hHJhZ9hY6Extv4aO/+NC1yh4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapIrRFJJeqG2JNORO0ZZjhtJsoiuOQ0044vpv7nQlVmknxaKYJDWI8FCxiBBsr+dXehJLsadZn1X654tbcBdA68XJSgRzNfvmrN5AkjakwhGOtfc9NTJBhZRjhdFbqpZommIzxkPqWChxTHWSLk2fowioDFEllSxi0UH9PZDjWehqHtjPGZqRXvbn4n+enJroJMiaS1FBBlouilCMj0fx/NGCKEsOnlmCimL0VkRFWmBibUsmG4K2+vE7a9Zp3Vas/1CuN2zyOIpzBOVyCB9fQgHtoQgsISHiGV3hzjPPivDsfy9aCk8+cwh84nz/uaJEE</latexit>

~xi
<latexit sha1_base64="4256gQVBSauEIXRKoPlmZdL85dc=">AAAB8nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsstCTaWGIiH8lxIXvLHmzY273s7hHJhZ9hY6Extv4aO/+NC1yh4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapIrRFJJeqG2JNORO0ZZjhtJsoiuOQ0044vpv7nQlVmknxaKYJDWI8FCxiBBsr+dXehJLsadZn1X654tbcBdA68XJSgRzNfvmrN5AkjakwhGOtfc9NTJBhZRjhdFbqpZommIzxkPqWChxTHWSLk2fowioDFEllSxi0UH9PZDjWehqHtjPGZqRXvbn4n+enJroJMiaS1FBBlouilCMj0fx/NGCKEsOnlmCimL0VkRFWmBibUsmG4K2+vE7a9Zp3Vas/1CuN2zyOIpzBOVyCB9fQgHtoQgsISHiGV3hzjPPivDsfy9aCk8+cwh84nz/uaJEE</latexit>

~̃xj
<latexit sha1_base64="G5/Ckn7iqgb+5R+byVQyxLqXgJY=">AAAB/HicbVC7TsNAEDzzDOFlSEljkSBRRXYooIygoQwSeUixZZ3P6+TI+aG7c4RlmV+hoQAhWj6Ejr/hkriAhJFWGs3sanfHSxgV0jS/tbX1jc2t7cpOdXdv/+BQPzruiTjlBLokZjEfeFgAoxF0JZUMBgkHHHoM+t7kZub3p8AFjaN7mSXghHgU0YASLJXk6rWGPQWS25IyH/LHonAfGq5eN5vmHMYqsUpSRyU6rv5l+zFJQ4gkYViIoWUm0skxl5QwKKp2KiDBZIJHMFQ0wiEIJ58fXxhnSvGNIOaqImnM1d8TOQ6FyEJPdYZYjsWyNxP/84apDK6cnEZJKiEii0VBygwZG7MkDJ9yIJJlimDCqbrVIGPMMZEqr6oKwVp+eZX0Wk3rotm6a9Xb12UcFXSCTtE5stAlaqNb1EFdRFCGntEretOetBftXftYtK5p5UwN/YH2+QPlQpTs</latexit>

~̃xj
<latexit sha1_base64="G5/Ckn7iqgb+5R+byVQyxLqXgJY=">AAAB/HicbVC7TsNAEDzzDOFlSEljkSBRRXYooIygoQwSeUixZZ3P6+TI+aG7c4RlmV+hoQAhWj6Ejr/hkriAhJFWGs3sanfHSxgV0jS/tbX1jc2t7cpOdXdv/+BQPzruiTjlBLokZjEfeFgAoxF0JZUMBgkHHHoM+t7kZub3p8AFjaN7mSXghHgU0YASLJXk6rWGPQWS25IyH/LHonAfGq5eN5vmHMYqsUpSRyU6rv5l+zFJQ4gkYViIoWUm0skxl5QwKKp2KiDBZIJHMFQ0wiEIJ58fXxhnSvGNIOaqImnM1d8TOQ6FyEJPdYZYjsWyNxP/84apDK6cnEZJKiEii0VBygwZG7MkDJ9yIJJlimDCqbrVIGPMMZEqr6oKwVp+eZX0Wk3rotm6a9Xb12UcFXSCTtE5stAlaqNb1EFdRFCGntEretOetBftXftYtK5p5UwN/YH2+QPlQpTs</latexit>

~h
�p

i
<latexit sha1_base64="2lwB9tFbzIgK+V2R9Arasv5cOQI=">AAAB/XicbVC5TsNAEB1zhnCZo6NZkSBRRXYooIygoQwSOaTYWOvNOlllfWh3HSlYFr9CQwFCtPwHHX/DJnEBCU8a6em9Gc3M8xPOpLKsb2NldW19Y7O0Vd7e2d3bNw8O2zJOBaEtEvNYdH0sKWcRbSmmOO0mguLQ57Tjj26mfmdMhWRxdK8mCXVDPIhYwAhWWvLM46ozpiQb5h57yJzmkHlJXvXMilWzZkDLxC5IBQo0PfPL6cckDWmkCMdS9mwrUW6GhWKE07zspJImmIzwgPY0jXBIpZvNrs/RmVb6KIiFrkihmfp7IsOhlJPQ150hVkO56E3F/7xeqoIrN2NRkioakfmiIOVIxWgaBeozQYniE00wEUzfisgQC0yUDqysQ7AXX14m7XrNvqjV7+qVxnURRwlO4BTOwYZLaMAtNKEFBB7hGV7hzXgyXox342PeumIUM0fwB8bnD1H+lSE=</latexit>

~̃h�1
j

<latexit sha1_base64="cIMxhzIEBVJeSv4z5Buv1XeEssc=">AAACBXicbVC5TsNAEF2HK4TLQAmFRYJEFdmhgDKChjJI5JBiY63X43jJ+tDuOlJkuaHhV2goQIiWf6Djb9gcBSQ8aaSn92Y0M89LGRXSNL+10srq2vpGebOytb2zu6fvH3REknECbZKwhPc8LIDRGNqSSga9lAOOPAZdb3g98bsj4IIm8Z0cp+BEeBDTgBIsleTqxzV7BCS3JWU+5GFRuA/3ud0KqWsVNVevmnVzCmOZWHNSRXO0XP3L9hOSRRBLwrAQfctMpZNjLilhUFTsTECKyRAPoK9ojCMQTj79ojBOleIbQcJVxdKYqr8nchwJMY481RlhGYpFbyL+5/UzGVw6OY3TTEJMZouCjBkyMSaRGD7lQCQbK4IJp+pWg4SYYyJVcBUVgrX48jLpNOrWeb1x26g2r+ZxlNEROkFnyEIXqIluUAu1EUGP6Bm9ojftSXvR3rWPWWtJm88coj/QPn8AkLWYmQ==</latexit>

~̃h
�p

j
<latexit sha1_base64="R60/sKF3f3iOWW61WiDwniCNsEg=">AAACBXicbVC5TsNAEF2HK4TLQAmFRYJEFdmhgDKChjJI5JBiY63X43jJ+tDuOlJkuaHhV2goQIiWf6Djb9gcBSQ8aaSn92Y0M89LGRXSNL+10srq2vpGebOytb2zu6fvH3REknECbZKwhPc8LIDRGNqSSga9lAOOPAZdb3g98bsj4IIm8Z0cp+BEeBDTgBIsleTqxzV7BCS3JWU+5GFRuA/3ud0KqZsWNVevmnVzCmOZWHNSRXO0XP3L9hOSRRBLwrAQfctMpZNjLilhUFTsTECKyRAPoK9ojCMQTj79ojBOleIbQcJVxdKYqr8nchwJMY481RlhGYpFbyL+5/UzGVw6OY3TTEJMZouCjBkyMSaRGD7lQCQbK4IJp+pWg4SYYyJVcBUVgrX48jLpNOrWeb1x26g2r+ZxlNEROkFnyEIXqIluUAu1EUGP6Bm9ojftSXvR3rWPWWtJm88coj/QPn8A8K+Y2A==</latexit>

~̃hj
<latexit sha1_base64="mo9OPr63pVQbd6a0VL0flLStufE=">AAAB/HicbVC7TsNAEDyHVwgvQ0oaiwSJKrJDAWUEDWWQyEOKLet8XidHzg/dnSNZlvkVGgoQouVD6PgbLokLSBhppdHMrnZ3vIRRIU3zW6tsbG5t71R3a3v7B4dH+vFJX8QpJ9AjMYv50MMCGI2gJ6lkMEw44NBjMPCmt3N/MAMuaBw9yCwBJ8TjiAaUYKkkV6837RmQ3JaU+ZBPisJ9bLp6w2yZCxjrxCpJA5XouvqX7cckDSGShGEhRpaZSCfHXFLCoKjZqYAEkykew0jRCIcgnHxxfGGcK8U3gpiriqSxUH9P5DgUIgs91RliORGr3lz8zxulMrh2cholqYSILBcFKTNkbMyTMHzKgUiWKYIJp+pWg0wwx0SqvGoqBGv15XXSb7esy1b7vt3o3JRxVNEpOkMXyEJXqIPuUBf1EEEZekav6E170l60d+1j2VrRypk6+gPt8wfMspTc</latexit>

~hi
<latexit sha1_base64="41SAisgSHUsdjqt4AbCLNlWxDu0=">AAAB8nicbVA9TwJBEJ3DL8Qv1NLmIphYkTsstCTaWGIiSAIXsrfMwYa93cvuHgm58DNsLDTG1l9j579xgSsUfMkkL+/NZGZemHCmjed9O4WNza3tneJuaW//4PCofHzS1jJVFFtUcqk6IdHImcCWYYZjJ1FI4pDjUzi+m/tPE1SaSfFopgkGMRkKFjFKjJW61d4EaTaa9Vm1X654NW8Bd534OalAjma//NUbSJrGKAzlROuu7yUmyIgyjHKclXqpxoTQMRli11JBYtRBtjh55l5YZeBGUtkSxl2ovycyEms9jUPbGRMz0qveXPzP66YmugkyJpLUoKDLRVHKXSPd+f/ugCmkhk8tIVQxe6tLR0QRamxKJRuCv/ryOmnXa/5Vrf5QrzRu8ziKcAbncAk+XEMD7qEJLaAg4Rle4c0xzovz7nwsWwtOPnMKf+B8/gDV6JD0</latexit>

Meta-path based 
local representation encoder

Meta-path based 
local representation encoder

Global representation 
encoder

Discriminator

Negative samples 
generator

• Unsupervised graph neural network for 
node representation learning in 
heterogeneous graphs. 

• Handling graph heterogeneity by 
utilizing an attention mechanism on 
meta-paths 

• Dealing with unsupervised setting by 
applying mutual information 
maximization. 

• Competitive in node classification tasks 
with state-of-the-art supervised 
methods


