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WD EWIFRRTEIT TIEAF 0 THLZ EThHD.
DN FLIRC W 72 & OFBERERE I I 1T~y
STNDHIZ EZRTT—XIIZ\W. L, Elic
2% EHEERE ST B E B EMIC R o 7oA RE
DELIND &0 kA R i it e nz &
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il BERRETH DL 22—V AT 4 v 7 D
2N HDZ LD, LER-T, b LAY
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Random network

Mutual
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null model

Xy b= OWRE, FwE, ROTRBALR, HHR

RO hZh sy bV —2

EXINGY AN

FOREEERL TWOANDZOWTHESTT 5729
THOOHEBEGAULEET VEFZNENAER L T

MraiTo7-.
DIH%EH 51277,

NS DGHHERD 5 H THE?.

H__/\
IS asy

asymmet ric()

Iterations: 2 out of 20

Morte Carlo MLE Results:

Estimate Std. Error MOMC % p-value
-1.3803 0.6397 0 0.0387 %

0.001 ‘%7 0,01 %

Formula:  net ”

asymmet ric

Signif. codes: 0 ‘wkx 0.0 o0t

Hull Deviance: 41.59 on 30 degrees of freedom
Residual Deviance: 35.82 on 29 dearees of freedom

AIC: 37.82 BIC: 39.22 (Smaller is better.)

&5 ABEH null model

main effects model

main effects model |Z / — ROBMENR R Y hU—7
TERUT K IE T LET AL THDH. 2Tl
A REARNL OBIERER AR > TV DHHE 541
T 5 RMETH D40, M, T, fEiEoAE,
—22AOAHKH, —2AICARICR2Be, HIK
DOHBEORE, =Y FLAX L0 §HOBEETR
S e S NE/S 75 AV AE B2 NSIANE | ]
2179, KBREORBPEE TCh TG E DI %R

2 e
R

*

7 edges + nodecov( Tage”)

Formula:  net

4 out of 20

[terat jons:

Monte Carlo MLE Results:

Estimate Std, Error MOMC % p- value

-22.21451  9.07089 0.0208 *
0.17520  0.07206 0 0. 0217 *

Signif. codes: 0 0.001 ‘s 0.01 ‘%

Null Deviance: 41.59 on 30
Residual Deviance: 32.67 on 28

AIC: 36.67  BIC: 39.48 (Smaller is better.)

&6 Bt TEE] D8

edges
nodecov. age
Ece 0.05

degrees of freedom
degrees of freedom

" edges + nodeocov("age”)

Formula:  ret

4 out of 20

[terations:
Monte Carlo MLE Results:

Estimate Std. Erver MOMC % p-value
edzes -12.2879 5.2234 0 0.0260 *
nodeocov.aze  0.1818 0.0823 0 0.0276 *
Sienif. codes: 0 ‘s 0.0001 ‘s’ 0.01 ‘%

Mall Deviance: 41.59 on 30 desrees of freedom
Residual Deviance: 34.11 on 28 desrees of freedom

AlC: 33,11 BIC: 40.92 (Smaller is better.}

0,06 %7 0.1 "7

&7 Bt TEE U I T~DFE
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ret 7 edges + rodeofactor(™free_time”™)

Formula:

Iterations: 4 out of 20

Morte Carlo MLE Results:
Estimate Std. Error MCMC 3 c-value
-2.197 1.064

edzes . 000467 *
rodeofactor.free_time.? 7.603 1.178 0 0.0359 *
nodeofactor.free_time.3 2.603 1.394 0 0.0729 .
Signif. codes: 0 e’ 0001 S’ 001 % 0,05 0 0.1

Hull Deviance: 41.58 on 30 degrees of {resdom
Residual Deviance: 33.42 on 27 dezrees of freedon

AIC: 39.42  BIC: 43.63 (Smaller is better.)
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FRARTE#E 1 (2B % exponential random graph
model (2R D OFER, v MU —2ZERICEKIT
LEEOFRENEET L Z LR LIS,
Tbb, WENRE LIZOVWTHxIE, A EE
L WERILEREARER > TS EEXBND.

ZOXHmACOAET DML R LIS
DEtEE R OFER PR EFESZ LTI A bN
5HZ & TédHD (McPherson, Smith-Lovin and Cook,
2001; Goodreau, Kitts and Morris, 2009) . Z il %
homophily &9 7%, D JEMEIZREI L T % homophily
DBIREIND DR 20ENR D 5.
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(BT ORAEHEBIZSHA THLH—H T, Hdxt
GHELEBREFI > TV DOEDORIZET 2 EMEE X
THRAILOIES. b 7 HAITRESREARAN
IZBI L TIEREAZRD TORWIZ DT — & BFE L
72uN. L7223 T, exponential random graph model
SHTCBV TR TE 2N T =2 TR > TV 5.
ZOROBEPSROBETH 5. 2% H OB,
TRA G L BREFE > TV D E D AN A IS+
LT ENRFETOND. SEIOME TR LICKIKS 4
TIXmEEE O ANFIREGRO Z < —EHnE b2 &
EHETH L2070, —HTEEOANFBERE A
952 EOFBAMPAHORE IOV THAUET D
VERHD. ZOHIZVD N L—RET7E2EDLD
IR T 20 R EHOEE LTHEIT o5,
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Risks in a Multiple Ego Network Maintained by the Elderly:
Possibility of an Exponential Random Graph Model Analysis

Satoshi Watanabe '

Research and Education Center for Comprehensive Science, Akita Prefectural University

To prevent the elderly from becoming fraud victims, we plan to provide them with information on fraudsters and arouse their attention using
human relations, that is, their social networks. Therefore, we conducted a survey on the main factors that influence these networks’ formation. In
the survey, which was conducted on January 26, 2016, 52 elderly were asked to name at least five people with whom they have some relationship
and provide attributes of themselves and the five named people. We plan to analyze data using exponential random graph models (ERGM) to
analyze what factors (e.g., dyad, triad, triangle, and attributes of nodes) influence network formation. ERGM analysis, applied to the 52 elderly
surveyed, shows that nodes of the same age tend to have relationships among themselves, indicating that age is a main factor for formation of
such networks. This is homophily, which we observe in many such other networks. Thus, ERGM is regarded as a useful method for analyzing the

elderly’s networks.

Keywords: elderly, money transfer fraud, ego network, exponential random graph model
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