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Deep Tensor: Eliciting New Insights from Graph Data that Express
Relationships Between People and Things

@ AiE5LA

HoFL

ARE/ DDIEMDICKOREEIND T ST T —27%, DIEMDOIRICEDINTH
T 5T EMRODENT VD, T UenHE, FIZEED S DIPT R L ARR—k
FSORDODEMDICHE D HBOFEY, HRITHS ERORELSEDE DDA D
WCHDSAERFIORRE Vo EEICENT, FHCEETH S, LrL, KEDT T
TT—R2 OGS ET 50, EMRPAF TR LIS 7o 7 0—8IcE <
WRDT T T EFETIE, GRBERTEORGICIIBEARDND >z, T TEEDLII,
75 7T — R 72 @G I FRAT T & B2 HiffiDeep Tensor (LU, DT) ZR¥E L 7z,
DTi&, T VIVafgEMENAHiZSHT 2 LIk D, FMROFREHIES Z &%
{, Vo977 —R2ORMEOHE HFEZ = 2—F)Vxy FT—7 LRIFHCEEE T 5,

ARTIE, 2<BXZ=DD0HOT—XIEH LzHERICKD, DINIT T T757—4%
ZHRFELOEHETHHTE A 2ZRT, £k, DTICK S TPHIKRE, —a2—F
Wty 8T — 7 OIEHRICED RN ATRETH 5 L ERT,

Abstract

An important problem in information and communications technology (ICT) is
classifying graph data that expresses the relationships between people and things.
For example, how can cyberattacks be detected by using network traffic logs showing
the relationships between the source IP address and the destination IP addresses and
ports, and how can fraudulent activities be detected by using banking transactions
showing the relationships between senders and receivers and bank branches? When
classifying large volumes of graph data, however, there are many yet-to-be-expressed
features in the partial graphs used in conventional graph learning methods, so there
are limits to achieving accurate classification. We propose using a novel tensor
decomposition method called “Deep Tensor” for leveraging a deep neural network to
enable it to automatically extract these features of graph data. Experiments in three
different domains demonstrated that use of this decomposition method results in high
accuracy for various types of graph data, enabling interpretation based on the activity
of the neural network.
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