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�AI����	KG���

o IJCAI2017 Best Paper

o 
�����: Declarative Data Analysis

o “It has recently been argued that data analysis should be 
declarative: users should describe what the desired output is, 
rather than how to compute it. ”



�AI�����KG��	

o IJCAI2017 Prominent Papers
o BabelNet: The automatic construction, 

evaluation and application of a wide-coverage 
multilingual semantic network

o YAGO2: A spatially and temporally enhanced 
knowledge base from Wikipedia

Knowledge is important!
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CoreAI : Learning + Reasoning



$�(7%�'

o ��.�7%�'�KR��(102�+�����
&��)# �7%�

o KR	(*��&�	�,2*����/	(�
4.
��2#�8!�.�*�37%�"�52KR6�-

��



�(����� ���

o Entity ID��)�����
�������	
�



���$��� ���

o )!��	(�$���

n RDF�OWL�
%Rule 

Language�

n ��$����"�� 

!������ �#

"Linking Open Data cloud diagram 2017, by Andrejs 
Abele, John P. McCrae, Paul Buitelaar, Anja Jentzsch 
and Richard Cyganiak. http://lod-cloud.net/"
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Web of Docs

Web of Data
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KG�?3�: KG4BOTS
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DBpedia

Wordnet
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WolframAlpha



KG����: KBQA����

o ������ + KB + �����
	���

o Das, R., Zaheer, M., Reddy, S., & McCallum, A. (2017). Question Answering on Knowledge Bases and 

Text using Universal Schema and Memory Networks. ACL2017



KG����: Visual QA

o ��KB��Visual QA

o Wang, P., Wu, Q., Shen, C., Dick, A., & Hengel, A. Van Den. (2017). Explicit Knowledge-based 

Reasoning for Visual Question Answering, IJCAI2017
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MORE MACHINE UNDERSTANDABLE
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KG	#!���Machine Reading

o � KB	#�������������������
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o Yang, B., & Mitchell, T. M. (2017). Leveraging Knowledge Bases in LSTMs for 

Improving Machine Reading. Association for Computational Linguistics, 1436–1446.



KG�������Machine Reading
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o Wang, J., Wang, Z., Zhang, D., & Yan, J. (2017). Combining Knowledge with Deep 

Convolutional Neural Networks for Short Text Classification. IJCAI2017
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—-Terry Winograd  (E%>8"�40SHRDLUF? )

I. The trophy would not fit in the brown suitcase because it was too big (small). 
What was too big (small)? 
Answer 0: the trophy           Answer 1: the suitcase 
II. The town councilors refused to give the demonstrators a permit because they
feared (advocated) violence. Who feared (advocated) violence? 
Answer 0: the town councilors     Answer 1: the demonstrators

Winograd Schema Challenge

	NLP�50% NLP+KB���60% ��6�90%
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Linked Media/Visual Genome
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OneM2M Wikidata



��

o �����
���

o ����������

o 	����



NELL
PKUBASE

WEB CHILD

WEBKB

��������



KG
�-��: Freebase

MetaWeb

Google

��

��

����	$

��!'��

����.

 ����/&�(����&�%)

���.��#*,	$���01�+,����"��

http://www.freebase.com/

http://www.wikidata.org/wiki/Wikidata:Main_Page
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KG��>�#: WikiData
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RDFa, JSON-LD, HTML5 Microdata
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KG��,��: ConceptNet
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Freebase Yago DBPedia Wikidata ConceptNet …

Zhishi.me CN-DBPedia X-Lore PKU-PIE
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OpenKG	≠ Open Data
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nCreative Common
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��OpenKG

o Open KG DATA���������	�

o Open Schema��������!

o Openbase������
� ������

o Open Bots�!����QA Testbeds

o Open Models�!����Analytics Testbeds
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o OpenKG.CN�	��� + 	��� + 	���

o OpenKG.LINK�������
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o cnSchema.Org�	������Schema
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https://aminer.org/scikg            
http://www.openkg.cn/dataset/scikg

https://aminer.org/scikg
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��Web Schema���
o���
 (�1996) ?  MCF, RDF, OWL, FOAF, RSS, ...

o	��
 (�2004) ?  Swoogle, DBpedia, Linked Data, 
Open Government Data

o����
 (�2008) !  searchMonkey, Facebook Open 
Graph, Schema.org (2011)  



schema.org��

http://schema.org/


Schema.org���

1. ����

2. ��Movie  schema

3. 	�������

4. �rich snippet
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1. ����

2. ��Movie  schema
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4. �rich snippet



Schema.org���

1. ����

2. ��Movie  schema

3. 	�������

4. �rich snippet



Schema.org���

1. ����

2. ��Movie  schema

3. 	�������

4. �rich snippet



Money is useless unless you spent it

and

Schema is useless unless use it with data

���Schema��
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cnSchema.Org�KR for KG



cnSchema_N�IX

cnSchema.org=T/a8#
K�Y*
K��
+
K���
K��3
K�3+
K�S�
���
K�<�?�4C�J�'>$.K`
(�Q%E;L^M,V��[]5��G�.
&�HR"1�7P?�B�6�)0�F!�
cnSchemaO�Schema.org��W:R.V. Guha 
Dan Brickley�\� Z	�cnSchema=D9-
���U�@�A2O=D9�-��



����



cnSchema
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cnSchema 3:;B
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MusicGroup

MusicRecording

Person

@type

memberOf

byArtist

lyrics

�1975!1296&�

birthDate

Thing

�

�

[��3� ]

alternateName

@type

@type
)�3

@type

alternateName

Entity Linking using web statistics

P()�3) 92,300 RESULTS
P(	3�) 53,600 RESULTS
P(	3�,�3) 25,800 RESULTS
P()�3,�3) 16,200 RESULTS
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Merged KG
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{ "statedIn": "-�",
"playCount": 16948661, 
...}

{ "statedIn": ")/",
"playCount": 2731000, 
...}

{ "mergedFrom":[
{ "statedIn": "-�",

"playCount": 16948661, 
...},

{ "statedIn": ")/",
"playCount": 2731000, 
...}],
....
}
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Role

roleName

2009-01-20

2017-01-19

startDate

endDate
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• 2012�������

Event Schema

year 2012

temporal inference

after

before

2017-10-22
after

actor
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