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A Study on Link Prediction Method for Estimating Intimate Friends
on Teen’s Social Media
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KOJI MISHIMA™  TOSHIKAZU YOSHIDA™ TORU HASEGAWA ™!

Recently, the use of social media which provides services such as profile, friend list, blog or guestbook (referred as teen’s social
media) prevails among high school or junior high school students in Japan. They utilize teen’s social media aiming at maintaining
intimate relationship with their friends, while they use it as a tool to attack their friends, namely causing cyber school bullying. In
order to mitigate this problem, we have developed a framework which detects cyber school bullying among high or junior high
school students. In this paper, we focus on the estimation of the intimate relationship and report an investigation results which
analyzed mutual interactions among intimate friends on teen’s social media, using sociometric data which was acquired through
the cooperation with educators. Furthermore we evaluated the accuracy of estimation of intimate relationship using a typical
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machine learning engine.
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1REMES 50T, O —ERT a4 X TY T
EVA MEMEL, 23a=r—varT5D0EKD
FX FNVEFERLTNZEEZLND. TRV CEY R D
5Hb00, HiBELTH—ERT oA ZITEROFED
CICHEET AR H S, Tu 7I2onTiE, 2|05y
W& i, KEOV A b~V 7 AL TWBARE
120 THY, —HOEENKLLXTY 7 EBABR LTz,
ALY —E 2T BN ZTIER LD~y T =V
WTHY, 7a7FV s EREELRVWERET S Z LN
TERW. ZIThy T R=UTHERLEHANTHE
SEBFEVICTE—=LL TV EHEE IS, Contact
Network (2 2OWTCIE, Fex 1340], HEST O~ Y 7
PIEE L ICHEVMEZRSZ L2 FHEL TV ZRETO

* 7 HEEOEARKE.
BT BT T
S fE [z i g Y fE iz o Y fE e e 5
E MO AEAT AT R
(Contact Network
51 (Reciprocity)
R L 0.00] 0.05 0.02] 0.10 0.00] 0.03
a7 0.00] 0.00 0.00] 0.00 0.00] 0.0
<AV 0.36] 0.47 0.71] 0.44 0.31 0.45
|Activity Network
Ji 43R (Response Ratio)
Tus (aAyh) 0.06] 0.21 0.17] 0.30) 0.05| 0.19)
7oy (2 0.20] 0.36 0.35 0.41 0.18] 0.34
U7 (A R) 0.00] 0.03 0.00] 0.00 0.00] 0.03
A& (Quick Response Ratio)
Ty (aALh) 0.03) 0.18 0.13] 0.26 0.04) 0.1
P )) 0.14) 0.29) 0.26] 0.3 0.13) 0.28
V7L (AL ) 0.00f 0.00) 0.00] 0.00) 0.00] 0.0
Befalb = (Article Ratio)
AT 0.03 0.13 0.09] 0.22] 0.02] 0.11
— IR Ry b U — 7 FEEE
Contact Network (3%~ A U > 7 DR)
Common Friends 6.59 5.49) 11.70] 3.13) 5.77 4.51
Total Friends 105.10f 50.68 99.28] 37.24) 105.98] 52.54
Jaccard’s Coeff 0.07] 0.05] 0.12] 0.07 0.06] 0.04
Preferential Attachment 3115.94] 3214.36] 3097.48| 2416.60 3118.75 3321.68]
Friends Measure 189.05} 153.77] 286.53' 181.51 174.20 143.87
Adamic and Adar 2.01 2.19) 4.08] 3.97 1.70] 1.55]
Subgraph Edge Number 311.07] 169.74 335.83 164.80 307.30] 170.75
Subgraph Edge Number+ 418.23 187.85 399.13 168.80 421.14 191.19
Inner Subgraph 152.47] 122.61 217.82 132.93 142.51 118.16
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WEEEZLND. K2 1%, Tasoaiy MZoWnWTi
BRI O BRENAETRLERTH D, PETITHONT
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DIFELEIH 0.09 TH Y, IEBEST L0 HEWHEES TTWY
7. THE—EOBERT T KD EWHITARARLR
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BETIBICHEDbND Z NS\, FATTREZ LT
B lpotztk, 7arlicarxy b2 RET 5,
VWS BATHD. REAN 4 A5 A EHEEEE
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IZF T, Common friends 23 m VW IUE & 72 > 728l &
LT, Bl KEL DEIEICHTR L T\ e, ik
B 7p L 4 iE ’C&VJT_ U] L’Cb\t_ EREBEZLND.
Adamic and Adar IZ A DIFDOKFEIZONWT, ZNHNK
ErHED Lo TR, 2205 AENR AMBEKRTH
D&, mWEIEE LS. BERBERO ZFITIT R oMW
DD EnNghol,

51 BEPEICKSHE

HEEREE O IM 2 R T 572D, BET, ERET
ZZER 95 M UM FE Ik oHEEZITo 7. L
T3o0fEEEy hEHE L.

* Mutual behavior features subset (& M O AT &I 2
fHER)

* Network features subset (% > N7 — 2 (2R3 % 51%)

+ All features subset (£ T DF51E)

R 7 1 iwmmpm%ﬁmbt\waMimWf
EPNTERTEE Y 7 b 2T T, 22—V —F KD
Waikato KZNZEWTHIEDBED 5TV D, S FEO M
FEHEIOUURFIARETHY, ARNE, C45 REAK) ,
Naive-Bayes, kNN (k-nearest neighbor algorithm) , ANN
(Artificial neural network) , SVM  (Support vector machine) ,
DSOEFH LI, RIA=FIT 7V FOMEE LIz

PAR 2 T, 10-fold D AEMGE TIT - 7. HEER R %
[X] 3 {279, All features subset T SVM, Naive-bayes (235
W h @ OHEE R L (66.8) A5 b L7z, 72 Mutual
behavior features subset & Network features subset Tli, &K
HICHREDREE Yy NOTREWHEERE L7257,

Tx O BRI, MEERZ ROT 572012, RO
NT ORPOBERANT 2RSS L THD. $74bb, #
BT OFB#E (Recall) 2EWIEEEL, FE (Precision)
EHDREEITIUZ R . SVM 122\ T, FELE, FEL
KRO7fERER 8 1RT. SEOFRETIE, BIRITIAE
IRV E OO (0.5 7i#%) , SVM @ Mutual behavior features
subset 23 HEIVY (0.642) FEF & Ao Tz,
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# 8 HWHFEICET 5 HBREIGE.

SVM ‘ Precision [Recall __[F-Measure
All features subset BER7 0.696]  0.579 0.632
FEREART 064 0747 0.689
Mutual behavior features subset [*ﬁﬁw? 0.649‘ 0.642) 0.646
FEBEERF7| 0646 0653 0.649
Network features subset ‘*ﬁﬁ’{7 0.786‘ 0.463 0.583
FEgZE~R7]| 0619 0874 0.725
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ST BERRTIE, =AU 7 ORI E WEE A
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RN &, REBSHoT-. — R FR Y b U — 7§55
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AT, BRI FEB ORBEIC O VT HRHMEZITV, 57
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