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Characteristics Using Multiple Response Signals as Training Data
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Abstract: This paper proposes a method for solving classification problems by learning size independent
structural characteristics of networks from training data. This method makes use of the existing technique
that grasps structural characteristics of a network by monitoring the ways signals are propagated through
links from a node. The method extracts a set of nodes that satisfy a certain condition from the network, and
uses information obtained at each node in the set for training and inference. It is a feature of the proposed
method that we can increase the amount of data that can be used for learning and inference by extracting
multiple structural features from one network. Another feature is that we can use the parameters of signals
to be propagated through the network as hyperparameter of learning and to use it for classification per-
formance tuning. We conducted an evaluation experiment for comparing classification performances where
the existing methods and the proposed method were respectively applied to the classification problem of
networks generated by the Barabdsi-Albert (BA) model and the networks obtained by modifying part of the
networks generated by the BA model . We confirmed that the proposed method yields better accuracy than
the existing methods.

Keywords: complex network, network classification, structural analysis, machine learning, parameter tun-
ing, signal processing, network embedding
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Fig. 3 Basic procedure of the proposed approach.
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Table 1 Comparison of accuracy of classification.
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Fig. 4 Accuracy of classification by neural networks.
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Table 2 Comparison of accuracy of classification.
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Fig. 6 Accuracy of classification using NetSimile.
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node2vec D IEfRHRIL, HIEAIZT T AT RATZLE LY
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&, EAWIZ, &/ — FEOBGRZETLZ 2L
LTRHEENDDTHD. bbbty NT—274KD
AR 2 T e OIIARF TH L 2 L AT SR
7ohs, ENEEANT LR E o7,

B ANRY N IVEDIERIT 4 THEOHT—F RV O
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MEREEZZ NS, 22 HiTHRARZEHIZ, IoEARY
MV, Ay P =7 ICRMT AE LR A2 L
FEZAMO 1 DL LTHE SN -FETHL. —F, £
BRI L7724y PT— 2 DERETH S BA EFNVT
i, /- RFE) I oBEMeRYRyZETEHy FT—7
RERT L, £ THEMENE ) —FE) V73RS —
Py FT—=2ZEBLTWAS., 2F ), SERGO 2 fkE
DAYy T =73 EDOEREE VW) ENIETHLL DD,
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%3 r(h) OTHOLE

Table 3 Comparison of average of r(h).

) r(h) OF
Fik
6<h<10 | 11<h<15
NetSimile 0.52 0.68
node2vec 0.49 0.58
RETF 0.62 0.83

5.2 h &IEMEROBER

FEMZEERIY, BA ETMICX D ARSI NIZAY NI =7
L, BAETIVIZEDEREIN2D DO~ % %% L T
BNty b= %@l T5L 0w bDTHY), Tk
LONEIL, WEAML L2k ) — P AY —Fy T —
JWCHBED) I ERBINTHAEN)ILDTH-7/2. h k&
EMROBBRERRL 20, WEENA Y VT =2 D)
L, AN LR ELSRRTEb00EE r(h) &
7z r(h) OEBOMEINE LIRS 2 1 2D FEL LT,
hSE D) AEOFHEZ6<h<10&£11<h<15D2[X
B2, ENENOFEHPFD r(h) DFHEILE L. & 3
i, ZOREEFTLDHLDTHL. WTFRLOFETH
h DEADSK ENHIPAT r(h) OFHIR LD E L HRoTnE S
ED;B . R DEDIRKEVE WD T EFSEDHEAK
EVE W) ZETHY, TR ZBNIVESTHL (HH
fHEEE LT RS LW) ZERTPHEINLD, ZORE
EZFOTVHELFFT L DL oTWE, 72, ThH5D
2XMEENZNT, ETED r(h) OFH 2T L L, »
TNOLEIREFEDPRIBENTVL I EDG 15,

5.3 FEELHEOHEEM

5.1 HiT i sz2s, JATHIZE (9] OFHIB L ARG L T
SHERERINT 5720125175727 7 7 ANOGHMET
i, NetSimile DIEEFIZ9E LB TBY, REFLEE
LB PERER R L T b, NetSimile 137 5 A2 7 52552 K
oAz & T HEO R v N — Z4RIEICIED VLTS O3
PEZHB LTS, XoT, 2fHHOLy hT—2 %
B LB, FOEOWHSINS QIR LIFECHEI LT
W DTH DA 121 NetSimile 3N EEEZ R T2 &
PHIECTE L. 727 9 ANOSHEMETHEN R E -7z
ry NT=21F, TORy VI =0 &R E, BETT TR
2RI F R EL Vo721 DOMEEITFE L L TR T &
HL5DTHolz. INHEDER Y T =7 3ERN LA v b
7 — 7 BETOBNPIHEBNES b DTH), Tk
7%, NetSimile DEWIEMARIZFEG L TWAEEZ LN,
W, TS OFFEE TR L W 4121E, NetSimile
DURRIIE TS B EE2ZONE, 728213, b L, Bnb2
DD F v hJ— % % NetSimile 25 H LTV 5 7 DD
T LEV R W2 171, NetSimile 1 #1513
=3y hT—=2EHWILTLE) IR b, Kig
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DFHHERBRTIE T 2 2 EHO A v M7 — 27121, 4.2 Hi
THHRNIZEBY, 7T A TR RE A W 7o
ASRR 57, NetSimile 2SI 28 L L CTHWT W2
RIECEVTILET 2 Z L P WEETH 5 Z L A%, NetSimile
DIEBRIMENEHDO 1 2L LTHhIToNh b, —F, #%E
FHRIIFEOREIEKIFE L T awv, 2O Ed, RETF
BOBMMEZ LSO L TWAEEZLNS,

COLHE, BENRETDE Ay P =7 OREIZE D
FHLEOM /R H B 70, MBS L IEY) 2 Fikd R
VBN DD, S OHIKEA B ERE T 2417, Fik®
ROYIWTEEZ RIS 5 2 LS HROBETH 5.

6. LTV

KT, A XK 4 v b7 — 7 OfEEIEE
BrHET— 5 5% LarEMELY M FREEREL,
Sy HEVERE % NetSimile 7 S OBF T & i d 2 2 & T,
ZOEMEERRER L. MEFETE, £Ay by =212
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FA=F L L, FEEEROPFEIMHZ L I LIRFEOLF
MTH5b.

KFHETIEINAIRN=INT A= DL WGHERICT A M
M5 &) MBS D 5. RN RIER T EORIE I THE
Thb. 7z, KL CTaHMZEERICH W EZT Tk
S B A R BERETHM A7) 2L T, I—RETHEOM
H#EHZHS I T 22 L5 BOBETH S,

KFEEL, Ay bT =7 O5FG %S LI FRRIEL S
B, FBIIBENEEE AN i bR A )8, SFFEER
DF—=F+ty FBZFIThHol2EH2, BlerbrHIE
ISR S EHEMIE PN D S DTH HLEIE .
1 BETHRRZZEHIZ, HLDY AT LTI, FOMELHE
FZMOBRERT 2 v 8T — 27 ORISR D 5.
FREEDE NP D T AT LAOGFHEIEY, ZOBHERIZH S,
T AHEEDORVERFETEET L) T Ta—F
BEZOND. RN LBUE, S OSEAOILH R &
na.
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