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PageRanklZEZN(F=F=LDED T IL)
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Overview

1. 3| R DRI T—
DEWE @ P
o

%0 #I B EE B 25 AT (The Institute of Intellectual
Property of Japan (IIP)) T—2~N—X

X Akira Goto, Kazuyuki Motohashi (2007)

t2r 0 £96,000,00044
HARE : 1960-2017
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Overview

'
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DFS-like behavior BFS-like behavior

Discovers communities Discovers structural roles

Figures source: Aditya Grover and Jure Leskovec. 2016. node2vec. Proceedings of the 22nd ACM SIGKDD International
Conference on Knowledge Discovery and Data Mining - KDD'16. 855-864.

Experiment of Communities
Detection

Target technology field :
Roulette-like ball games (IPC code: A63F5)

> Number of patent nodes : 29621
> Number of cited links : 74529

Node2vec parameters
p=1, q = 0.5, [ =80

Apply hierarchical clustering (Ward’s method) to
obtained low-dimensional vectors
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Results of Communities
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* Threshold value : 20 %

(of the maximum value of the inconsistency value)
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We obtained 39 clusters (1E £ 3£0.82)
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Overview
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Hawkes Process
R7V B2+ 8O RiE

t
1, = u+] o(t — w)dN,

R7YBRR:FDFUEL |

il NKM\\N
HEmME: 1EsCheEE o

E, ERURT---
Y2551 A+ ? [H] Jang 2017]

ARIMA

Autoregressive Integrated Moving Average
model
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The repeating maduale in an LSTR contakns four Interacting bayers.

Experiments of Growth
Prediction
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Experiments of Growth
Prediction

Jan. 1985 Dec. 2005

| A

Learning Data

1 quarter 1 year
ahead ahead

Predicting Point

Parameters (Hawkes, ARIMA)
Parameter fitting for Hawkes process and
ARIMA
Hawkes process
Fitting Parameters : «, [, u
Method : Nelder—Mead method
ARIMA
Fitting Parameters : p, 1, d
Method : Calculate parameters which minimize
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Parameters (LSTM)

Cell input / output activation functions : ReLU
Network output activation function : Linear
Number of units: 128

Batch size : 32

Dropout rate : 0.2

Learning rate : 0.001

Optimization algorithm : Adam

vapg Evaluation Index

K
1 P;(t) — R;(t)
N; R;(t)

P;(t): Predicted number of patent applications of cluster i at time t

R;(t): Real number of patent applications of cluster i at time ¢

Direction Accuracy
TD(t)
TD(t) + FD(t)

TD(t): Number of clusters that prediction direction is correct
attime t

FD(t): Number of clusters that prediction direction is incorrect
at time t
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FRITERE

Model MAPE Direction
Accuracy
Hawkes 95.22 % 43 .59 o,
One
quarter
LSTM 59.63 % 71.79 %
Hawkes 88.48 % 58.97 %
One
year
LSTM 82.09 % 64.10 %
Discussion

s ARIMA : RRARNTHF—T R

SHAMNEBRBETEO TR (ADFEEL Y137
ST ICHBECENESE=?

LSTM: Fa—ZU 0B 2 T STEHIAH
DIF>5>HEMNOI=7

Hawkes @32 (S22 =T 4L ANIILD S HTIE
N ah S at 3L R o) ey A AN
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