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Typical Smartphone Usage Models Based on Actual-use Survey
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Abstract: This paper presents a smartphone usage model that will be useful as ground data for works such
as proposals on improving services/technologies related to smartphones. It is based on an actual-use survey
involving about 700 smartphone users. We conduct web interviews with users to get their demographic data
- age, sex, for example, and gather many kinds of usage traces from their device using our logger application.
The model describes 1) daily usage pattern (combinations of application usages) and 2) pattern features -
demographics, major application usages and so on. Through a cluster analysis of the usage traces, we find
there are six typical daily usage patterns and half the users have multiple patterns that differ with the day.
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B, WA A OBEIENDIN DR —LT T b 3EE T
BINE L DL—FWPFIET B NG hotz. BB, K—
LTIV EE, KT ) REGO a -y VT4V
EWEE S NL K- A% KRTH720DT 7)) Thb.

JAZ, WOy 7 REBRIFEOHEIRER T 2R, il
FAEPECIEICAT AT /% v F (Swipe/Touch) & /3% —
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Fig. 10 Usage of ‘using wireless network’ optional conf.
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B 19.0
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™ ON(Always) ¥ ON(depends on states e.g. battery)
M ON(only when using location-based app.)  OFF(Always)

11 GPS &EDHIRGL
Fig. 11 Usage of ‘using GPS’ optional conf.
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A EEHRIRGRE (K 10) 1, ShEEHcTs2ET
fr B G ERIERE IS Wi-Fi RENA LAy P T — 27 O %
L 720 @ AL AT BB 72 % [16], [22]. TkEFEE D49 6
FOL—HFBRZOHEREEFIMLLTVDEEVIFERE RS
72, —7J7, GPSEEOFMRKNI (K 11) 122w TiE, 2
1212 ON IKEE T L TV B 2 — IR D 25~ 30% 4%
THY, 50%HED L —HIZLEIIL LT ON/OFF %2 4]
DEZTWAZENGh o7z, FkLz& 12, EEHR
B OBREIL T IANVREOBE LT 7)) 28I L5
HEIWABRELENTE 2w, FIFRREZET S
EWEETH L. i, 2—-HFOMEFRICHES -1
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BT — AT 5 &, 728 2L, ko 3 EHR
FEOL—FLPEETELWIEESSH D, 72, GPSD
PRI & - T&, B5E LT 72k CTRE IS AU
TELWILTH—EADOREARTEZEFRACENLD 5.
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B, EBAREFRHBOSH ORI SHE A, BTK
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ViR B DA RICEEET 5.
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Table 2 Total usage time of each application (battery-

R4 1AN1HDLYDOET 7Y P4

Table 4 Average daily usage time for each user — Top 25 major

powered) — Top 20 long usage applications. applications.
No. 77 uu RIS No 77 uu 1A 1HD R fE
hh:mm:ss TR
1 Preinstalled browser 267 4191:12:43 1 Mail 278 00:11:05 00:04:25
2 Preinstalled home 1 164 1216:35:23 2 Phone call 277 00:04:54 00:01:29
3 Messenger 202 1159:40:30 3 Google Play 276 00:02:26 00:00:49
4 Mail 278 1133:54:54 4 Camera 273 00:01:57 00:00:37
5 Preinstall home 2 123 789:46:01 5 Configurations 273 00:02:07 00:00:26
6 Puzzle game 1 43 479:08:16 6 |Preinstalled browser| 269 00:48:34 00:21:38
7 Browser 1 150 470:59:14 7 Photo album 248 00:03:08 00:01:17
8 Web portal 108 453:19:06 8 Web portal 2 245 00:02:05 00:00:39
9 SNS1 151 402:41:21 9 Alarm clock 206 00:02:16 00:00:31
10 Phone call 276 354:17:55 10 Messenger 203 00:18:29 00:09:18
11 Puzzle game 2 26 343:02:26 11 Schedule 193 00:02:21 00:00:44
12 Twitter client 61 283:11:13 12 Map 191 00:06:46 00:02:15
13 SNS2 15 226:59:36 13 | Online video viewer | 183 00:16:40 00:05:14
14 Puzzle game 3 42 218:36:15 14 |Preinstalled home 1| 167 00:27:42 00:13:13
15 Puzzle game 4 29 195:43:32 15 Calculator 156 00:03:16 00:00:56
16 Puzzle game 5 38 192:00:07 16 Browser 1 153 00:22:04 00:07:48
17 Online video viewer 175 190:50:48 17 SNS1 151 00:12:08 00:06:09
18 Photo album 247 136:39:56 18 | Auto. App. Update | 148 00:01:54 00:00:22
19 Puzzle game 6 3 112:16:05 19 Mail 2 143 00:04:05 00:01:48
20 Textboard viewer 14 108:40:41 20 Video viewer 2 127 00:04:07 00:00:54
21 ‘Web search 124 00:02:21 00:01:05
K3 &7 7)) OBMHER (FEEE) 22 | Preinstalled home 2| 123 00:28:06 00:12:17
Table 3 Total usage time of each application (USB-powered) 23 Music player 1 119 00:03:33 00:01:02
— Top 20 long usage applications. 24 Media player 112 00:23:24 00:03:12
~. -y o P ETTET 25 Web portal 1 109 00:17:35 00:05:43
hh:mm:ss
1 Preinstalled Browser 248 957:39:52 2077V b5 7 7)) 2 E50TEY, &4 UU i
2 Preinstalled Home 1 162 805:58:07 50 LT &b 0o, B EEIZE 6 L Tofo 7
3 Preinstalled Home 2 116 663:53:53 T L RELERRLLNAENIERDD, 1 1—FH7) 0
4 Messenger 193 268:01:01 . . - .
5 Mail 271 211:53:56 BRI AR = EA570 5.
6 Slideshow * 9 208:39:57 FERBOMAMEM L L CTiE, £30X0LBY, HER
7 Browser 1 93 134:34:15 LIS AL, HE - BWEELIT) T 7)) R RPG T —
8 Video viewer 1 * 7 115:39:28 LNl CEICH RS EWT T R L SN TV S,
) SNS2 11 104:15:44 o, UUBASLHROT7T 7% CaEhb I L hb,
10 Web portal 91 96:23:57 B DT 7Y I BOWTHEDOAY — L PR LTV D
11 RPG game 1 95:04:22 . .
12 Media player * 38 93:10:21 SEDIDHRL.
13 | Exchange trading * 1 91:57:42 K2, UU B AL 25 RORENZ T TV IZonwT, 1T A
14 Screensaver * 1 90:58:01 1H®Z) ORMBHERZER 4 1R, 202584077
15 SNS1 105 85:03:34 Ui, 1AL TR 145 30 UL EOREERAS Y, UU
16 Twitter client 2 * 1 81:49:43 @UJ;‘ 100 ALLEo % ) %1&%5@& Ve RS Lfi}é% L7,
17 Puzzle game 1 41 81:25:59 COBATHIELET 7Y B A ALY, 10, 17,
18 Alarm clock * 172 68:10:10 " 5 . 5 . .
19 Online video viewer 87 66:03:47 250D 37 7 LSO XTDT 71) hdm RO GIHHIREE D
20 Twitter client 1 53 65:03:29 ETVAYAP=NEINTREHDTH S,

D HZEH L CHEAEMSEY. /2, 33227 —va v
FHERELT, A=, BFEIDVO ALYy =T 713
IPMEHEE SRV EATRENT. 51, =LAk
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x5 TTUVATIT) O ®6 HMATITVIIHES BT T
Table 5 Application categories. Table 6 Independent categories description.
Application Categories AT T3] AT T
Lifestyle Personalization Productivity Camera AT Map H [
Weather Photography Game_Music Phone call E] GooglePlay | GooglePlay
Entertainment Tools Communication Mail A=) Calculator L
Social Comics Game_Casual Online video | #+ > 7 4 Y &)l | Web portal 1 | Web K— % JL[#]
Game_Sports Media_Video Books_Refference viewer I Gy 7)1
Finance Game_Casino Travel_Local Schedule FEET System Android ¥ A7
Game_Arcade_Action Shopping Transportation 4 Ul
Game_Puzzle Sports Game_Racing Browser 7T Agent 1 MEEM T — Y«
Libraries_Demo Business Education VR 1
Health_Fitness News_Magazines Medical Preinstalled 71 4 » A b — | Configuration | ¥ A 7 A #%5E
Camera Map Phone call home KR DR — L
Google Play Mail Calculator T
Online video viewer Web portal 1 Schedule Calendar By — Data Backup |7 — % /S v 7
System Browser Agent 1 7T
Preinstalled home Configuration Calendar Music Player | 5% 7L —¥ Virus scan TYFTANVA
Data Backup Music Player 1 Virus scan 1
Web portal 2 Clock Agent 2 Web portal 2 | Web 7R —# V] | Clock T
SNS1 MMS Restaurant review 77 2
Messenger Home The others Agent 2 W EEM T — 2« | SNS1 o~ A
k2 TA4T
CEhh, IRLOMARIIE B FORI Sy i D S8 ATy Restanrant | JH S
%%i’%liﬁ;ﬁﬁbi % t%’%‘%ﬂé LaL, o7 7 Messenger X vwt—3 7 | Home R — 2 T
VEHT 705153339 b 07 7 MBERINTED, The others | 343k

D7 77) BAL TR S Y — > 2 0S5 2 LIS EET

b5, £IT, KHTIE, 2FzHHBLENZ LS X5

7o, TR TTVGEL, AT T T O

PEMT L, TT)VOAT TN GITOREREL LT Google

D7 7 A MTTHAS Google Play A b 7*1TH7T 7')

GEEHVSG. SETFIREILTOEBY) THS.

1) Google Play ® 71 7 I |30 & 434,

2) FHI—H»%L <, FHEHIRCT 7)) 2 5 olih 7
T LT 5.

3) MEDT—FVREEFHFM L TWARGEHT 7)) 2Bk
BT TVIHHET D,

%8, 1) TlE, Google Play IZEFHEINT WAL T I
30 MEERMA L, 77V e IR g E e 1
Ty b IATERA T ITVERAL, Sk T T
IZoWTIE, 6 ISz 7 a) 28 L 7.
B, ZOHTITNIE20144FE1H 10 HEEOLDTH 5.

2) TU, UUEHE HABMOECT 7)1, #7T
U BNZAERTT 2B ICE—h T TV ICH 2 A RENKE L,
EFHRERZTEO LD D 5720, By 7)) LR
FILICL R, CoX) T T 85 HEEL, B
THBEOT 7)IEHAE L, 26 OHpA 7T 2B L7z,

3) DRGFET TV, 2) LEICEHBICKY, 24107

T R BAE A T IV ICFETOEL.

*1 https://play.google.com/

© 2018 Information Processing Society of Japan

7200

6000

 Total Usage Time

X of Applications

4800

3600

Usage Time [h]

2400

1200

Online Video Viewer

®12 770 A7 T T OBMARER (L2 30 #)
Fig. 12 Category-based application usages.
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VEMETH)ZET, ma—X MR vavEr skl
B 77 30) O Z /RS 2 LTI,

4. EFILHH

T TR 7 7V O 2 88 5720127 7'
ATV, AT T) TR 2R L.
KETIE, A7 7)VBLII 7TV 0MEYEL S
I—FORNRY — %7 T A5 ) XL ERT S,
BN SNIFH NS — OB EHIT 52 LT, K
B LAY— 7+ YFIHETIVE LTRT.

ETMEOMGIE 2= 2K LBV 1IHOA~Y— |
Tx YR LT H. NS, W OEFY A 7 VI
1AZETHY, H—2—FTH->TLFH - KA THERE
NG = VSRR, RIS = A ED B AR D B 72
OTH 5. BHEDRIFUIFIH Y — > D538 %E L7215
BEET 5.

7 GAKN) VNI BT NSHHERL DT G EIZ O
T, 1) ETNVEREHIZLTWAZ L, 2) 7 T ASHIR
AVNDFEFNVORVI TAIKEPETEL I L, 3)
%7 TAY O AEBICHHTE A2 LD 3 Hx, Hil
T AR DT 722X ) T 5.

4.1 77UATIVICESL 1 BOFAE/NNE — N5
4.1.1 ZTEER

1HOFM Y — > (=% XH) 25835720, H
TLICUTOERT— 5 #HE L. O EERITE
TIVEM RIIRLIZEBY, FIF/ XY —roffme LT
RITREFRTHDLIENLREL TS, &8, La—
FEUI TR A 7,784 NHZTH 5.

o TV ATITY T EDMMIER (56 %)

o i1 OFF :IREE C i A B8 1
o T4 AT AHEEE

TTVATIT) TEOMEHREIE, MIECEXR LT
TURLRGEI T T RBAN L2506 H T T 2 LKL
T5. kB, TOFFOMHEHVL LZ-FRLFHA I
Lo TRVIEPFEL, &RNIEEIRKE E>TwS
728, W AAEDSEA S v X ) ISR TR OME &
ALz 2 CIEBL T 5.

F7, 77U T ) T EOMPERICNZ, O s e
77N E Y EHE L 721 16 OFF K RE C o Jii K AR M 5
TAATVABEZZRIIMZ 5. TO 288 %Nz 731
HIZUToEB) THDH, 2—FHPEENIFHL TS
RN A OIIHE AL (ON) JREEICBIT A7 7 UM T
HDHH, EEBEOT 7 )ILHEH OFF IRETH Ny 7 7T
YRTEMET A ENHA. ZD0mEKY Vv — AFH,
RNy T ) EBEANOEE AT 5 7201213 2 OB ER
MzEETLIENLETHL. T2, T4 AT L AHE
7 7N TEIEEDERZZETRETH D, W2
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RT 7T AYEHIREIL

Table 7 The member composition ratio between clusters.

Composition The number of clusters(k)
Ratio (%) 4 5 6 7 [ 8 9 [ 10
1 32.2 | 30.1 | 229 | 219 | 19.3 | 169 | 16.3
2 242 | 21.1 | 187 | 179 | 16.2 | 15.4 | 15.0
3 242 | 176 | 17.3 | 16.7 | 15.7 | 12.8 | 11.3
ZO. 4 19.5 | 159 | 15.1 | 14.7 | 13.6 | 11.9 | 11.1
= 5 15.2 | 14.6 | 144 | 12.3 | 11.3 | 10.3
"% 6 11.4 | 10.8 | 10.2 | 10.3 | 9.4
6 7 3.7 9.0 9.6 8.0
8 3.7 8.0 7.5
9 3.7 7.4
10 3.7

NI T UVl HbETHRERL 2EE L5 2 056, i
KV —AFHOBUI CHERICERE SN ERETH L. 4
|, 77) Ok EZ 7 70 h 7T Z L IEHLE
REREKREL-ZET, LRROBHRIRIITCLE) 2L
Mo, WETALOIIIO2EHEBINT A, B, 20
2EKT -, BIZEHSATHEBO KE AT e
5, AEBAEHEESTICIERLT 5.

4.1.2 754 H5E

B DB T — 8 ZHW22 A5 ) ¥ TfERIZOWT
WAL, A, 7T A8 ¥ TFFEE k-means ¥ [23] & H
W, VIR E A0 TR =Dy G AY ) T
RET A, BB, KT, 22fICHhRLzEBY,
FIHNNY =2 % 1087 — YU TICOETAZ EEET L
TR LTEDOTWAZD, 7 FAF) VTR r I
A BHIHEETE D kemeans 2 FRHA L7z, K/85% —0 D
YIAZ)UTIZE BT T A T L OB NH RO
BRTDEBYTHA.

ED 7 T AYTONED D EY D —RICHET S
REEL VA, 2T T A Y Tk ORIk
EVFEIINENT TAIPHFEL L VWREICTEZ7210
SETHEVIEZHTHDE, 2T AIT U LEORE,
RERC LAY 3. 7% & FERNNE B 7 T AZ PIEHEN TV D
e, 7RIS L 6ICERTA.

RIZ, 2ITAZEE N6 EBOEWPRET 720,
7 ITAY R 5D 6 AR LIGEOY Y T VORE S
FTAY OBITESEHRT S, REIIKETRTEBY,
BHEF DI T A 1 DpOERBZED 7 T A 1, 6125758
NBLA, ZOMD 7 5 A7 ITKRELBITIZR LNV,

EHIT, ROIWRTEBY, 7I9AIEE NS TITE
WL AOBTEEY R AL, ZEHEOTRTOY T A
IS L LT OBITT A0 b TINER T T AL T DR
ENTEBY, TTILIZIAIE6 Ty 7 AYDEELSN
TWBLZ Vg nhb.

PIEICEY, 7925 0FLFVOREDEHETIZZ T
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Table 8 Transfer rate of cluster members by changing k from

5 to 6.
Transfer | Source Cluster No. (k=5)
Rate (%) | 1 | 2 | 3 | 4 5
. 1169 5 | 1| 4 1
g 210 [8 010 1
2 ©
2 (3]0]0 9]0 0
270 o 94 0
5
9 0 |5 0 0 95
Az

6 (31| 7|11 2

RO VIAYE 6~ T EEBORITES

Ya2—v -+ FN{ZX&YAF7L Vol.8 No.2 84-102 (May 2018)

4.2 IR T EDEHMAH
4.2.1 IwRERBERD S AT T X 2D

Ko TAZICHBT AOMPHOT 7Y AT T) T LD
fF R, Wi OFF IREEC O RBEMR, 71 A 7L
A MR, BHEREOFYMELE 10 [IRT. &b, 77
AT I TEIRFELIEIFFTRLTWAEFIE, [
— AT TVICBT B HEHREE T 2 7 A5 L)
bRV, FLREVLOTHS.

Rd 7 TV ENT A PR R T AY I,
891 HHENTWAEZ A% 6 THY, 1LHDOFEYT S
DRI 1R 20 SRR TTH A, —F, B
FEWAY—2—2A% 75 A%IE, 2TFAF5, RNTY T
A5 4THY, 1 HFHA~5BMEET 70 2 H L Tw»
L., TAATVAMEIRLEVDIZZ TAY 3 ThHho7.
SO ITAZIZ1I HOMMAKERIEZS 725 4 1IZRCEET
HBHY, NANVT— LM THL I Enb,
DT TVATT)VNRT A AT VAEEEZML T A ERIC
ol REEDSH B, BHHBEES KDL VDIET TR Y
5 AL VDIEr IR 6 THY, HHBOANE —21—

-
—

Table 9 Transfer rate of cluster members by changing k from - - < . s s
v changie A, T4 ML= ADECH DS bNIAERIELERD.
6 to 7.
o — N - y ¢ -
TTVATTVIRLDE T T AT OEMEERH LD
Transfer Source Cluster No. (k=6 e
(k=6) 2% 11 TR T,
Rate (%) 1 2 3 4 5 6 .
- "~ - -
79 A% 11, 1HOT T EHKEHEANY - T 1k
1| 95 1 0 0 0 0 ) .
o OHf, I FVI=ATHLD, BTV RIEY =V T
5 2 0 93 0 0 0 4
s S = < pi il
2 ~13] 0 019 | o 0 0 T)OFAPEN. T0O7 T A THEN O, &fR4E
=~ ’
= =r - 5 &9 XA S
Shlalolo|1]o|o]o EHCBW T UU K, BHERE I AICfET 2 2 vt
. N
o < s o < N <
5 g [ 5] 0]0]0]096]1 ¥R SNS1 O 7 7)) O T E AL BN &8
az 6 0 0 0 0 93 HIFHN5
7 4 6 2 2 _ - _ e
77 A% 213, 1 HOMRAKRM2» 51327 7 25 1Ak
F& 10 77 RY T L O — IEBALTT O KL S
Table 10 Features of each cluster.
Cluster |5 days | (R CERN BRI Display Battery N | remetaliecl | py— Mail Web portal 1|  SNS1 Phone call Clock O | e || e
No use time run time brightness Usage(%/h) home Video
1 1779 135.98 218.73 116.72 252 52.28 19.34 0.16 9.87 1.68 1.96 248 0.69 1.43 112 1.16
2 1457 188.20 226.91 126.60 3.07 58.16 32.65 23.32 11.55 2.54 6.48 5.81 0.91 211 2.88 1.51
3 1346 218.58 21413 135.22 3.56 42.11 24.59 15.55 12.70 6.45 2.12 3.65 1.30 1.25 1.90 0.65
4 1174 241.16 228.23 124.74 3.76 51.50 40.46 10.55 16.81 7.64 5.60 3.92 0.93 3.42 3.06 0.34
5 1137 291.35 197.18 118.14 4.30 43.74 28.26 13.39 11.31 4.33 5.27 4.03 1.95 3.19 1.52 0.87
6 891 7817 228.74 110.70 1.91 0.31 15.33 3.20 5.50 4.19 1.05 3.88 0.93 0.53 0.79 0.32
Cluster | Google | o (o | config, Map Schedule |Web portal 2 | Calculator | Virus scan | Music Player 1 | Re5'23" | pgent1 Agent 2 Calendar | MMS Data Backup
No Play review
1 1.09 0.73 0.43 0.66 0.36 0.32 0.53 0.16 0.22 0.13 0.14 0.07 0.02 0.00 0.05
2 0.76 0.87 0.45 0.62 0.29 0.29 0.25 0.34 0.24 0.30 0.05 0.03 0.13 0.00 0.04
3 0.86 1.12 0.37 0.41 0.53 0.16 0.17 0.08 0.21 0.18 0.13 0.07 0.04 0.00 0.02
4 1.27 1.86 0.66 1.38 0.21 0.31 0.20 0.35 0.53 0.16 0.27 0.27 0.04 0.00 0.02
5 1.63 1.67 2.84 0.27 0.21 0.21 0.14 0.13 0.15 0.25 0.47 0.31 0.01 0.00 0.02
6 1.51 0.32 0.25 0.09 0.65 0.56 0.21 0.05 0.31 0.07 0.07 0.08 0.01 0.00 0.01
Cluster &aie Same Social Eaie f?rcade Lifestyle Comm. Gar‘ne Tools Ne\l«fs M.ed'\a Finance Same Transportation
No Puzzle Casual Action Casino Magazines Video Sports
1 0.08 0.16 0.37 5.82 5.98 1.73 0.97 6.10 2.82 0.56 1.93 2.23 351 0.83 1.73
2 0.04 0.21 0.15 3.90 4.60 1.05 0.53 4.76 452 0.90 4.66 213 0.42 0.05 219
3 64.81 0.13 5.02 7.13 3.08 2.15 1.11 0.90 0.58 0.40 1.17 1.01 0.78 5.24 1.99
4 1.39 0.87 48.95 2.76 6.49 1.10 3.34 3.10 3.82 0.96 4.97 2.24 0.28 0.70 0.83
5 31.93 64.08 18.34 14.07 3.89 7.14 297 241 2.90 1.04 3.66 1.79 1.09 2.76 2.01
6 0.39 2.74 0.69 0.66 3.49 277 2.56 2.48 0.74 0.62 2.04 0.40 2.94 1.23 1.06
Cluster | E—— il L S oy || Bz || S Business Travel 1 \eather | sports Same ) cdical | Librarles Demo
No _tion Fitness Refference Music Local Racing
1 0.52 113 0.25 0.42 0.38 0.10 0.10 0.27 0.09 0.19 0.09 0.38 0.14 0.00 0.00
2 1.80 0.95 0.80 0.32 0.32 0.20 0.14 0.24 0.43 0.20 0.08 0.03 0.00 0.00 0.00
3 0.31 1.73 2.58 0.39 0.21 0.35 0.18 0.21 0.26 0.10 0.11 0.02 0.00 0.04 0.00
4 0.04 2.75 0.93 1.09 0.66 1.16 0.14 0.17 0.17 0.21 0.19 0.05 0.04 0.00 0.00
5 0.32 0.85 0.02 1.91 0.49 0.76 0.16 0.21 0.15 0.05 0.18 0.00 0.00 0.02 0.00
6 6.14 0.39 2.88 1.02 1.68 0.04 0.47 0.09 0.11 0.18 0.06 0.07 0.02 0.00 0.00
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Table 11 Summary of cluster features.

Cluster | Main features of app usage | Pattern name

Cl Tools Mid. use but no-Messenger
(Little messenger)

C2 Browser, Messenger Mid. use & Messenger
SNS1, Phone_call

C3 Game_Puzzle Puzzle game
Game_Sports

C4 Home, Mail, Social Non-verbal communication
Web_portal_1, Lifestyle

C5 Game_Casual, Heavy use
Game_Arcade/Action,
Communication

Cé Comics Light use

100%
90%
80%
70%

=60 64
W55 59
W50 54
m45_49
m40_44

3539

30 34

W25_29
1 2 3 4 5 6 =20 24
Cluster No.

13 7725 Ik oFEiRENE
Fig. 13 Age distribution of each cluster.
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TIIHRA vV x, SNS1 % SRS TH B .
75 A% 31, HikLzEBY, NANPAK—Y L

TP TEY, T4 AT VA EDSE,

UIGAY A, 7 TFAY B5IREBICANE -2 — AR
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Fig. 14 Sex distribution of each cluster.
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Fig. 15 Residential area distribution of each cluster.
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Fig. 16 Occupation distribution of each cluster.
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12 FA—2—WIBTL2FELFH Y — O AE

Table 12 The common combinations of the typical usage pat-

terns.
No | Combo! | UU2 Common feature Difference
1 | Cl1&C2 | 24 |Mid.-use <Messenger>

Clirarely, C2:often

2 | Cl1&Cé6 | 22 |Light-use <Browser>

Cl:Thour, Cé:1min

C4: long usage of Mail
C4: 100min longer total
usage time

4 | C3&C5 | 10 |Heavy-use C5: long usage of the
Long usage of PuzzleGame | other kinds of Games
5 | C2&C3 | 7 |Mid.-use C2: long usage of
Browser&Messenger
C3: long usage of
Puzzle game

3 | Cl&C4 | 14 |Browser: 50min

'Combination of usage patterns(cluster #s)
2The number of unique users
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Al 77X21D21—-X5—2X

RRAL VI9AF 1DLI—AT—A
Table A-1 Model use case of cluster 1.

TR A iy T e e P WCERMERFER | 74 ATV A SEEHERE
35~39 % i HEE 02:14:38 02:02:03 80
k=) ERKER | RENOE | BEREAEERN | R E) A IS
75 01:58:13 45 01:50:00 39 93.0%
TV A vE—24 | 00:08:01 36 00:03:58 29 49.5%
A=)l 00:03:38 46 00:03:38 46 100.0%
SA4T7AZ AN | 00:01:22 4 00:01:22 4 100.0%
O 00:01:21 2 00:01:21 100.0%
G 00:00:59 1 00:00:59 - 100.0%
HH 00:00:20 5 00:00:00 - 0.0%
EN 00:00:16 1 00:00:16 1 100.0%
GooglePlay 00:00:13 2 00:00:13 2 100.0%
VAT A 00:00:12 1 00:00:12 1 100.0%
R 00:00:04 1 00:00:04 1 100.0%
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A2 77X220D31—Xi5—2R

RA2 VIAT2DLI—AT—A
Table A:-2 Model use case of cluster 2.

51 Al T R F R [ WCEREHEEE | 74 AT LA SR
25~29 % pgis Y= 02:16:23 02:08:25 80
BT T fEFEER | B | RERR IR | RE RS 5 TR IR =
75 02:04:02 36 01:56:32 34 94.0%
TIA R4 00:04:25 55 00:04:10 51 94.0%
A=)l 00:01:56 11 00:01:46 10 91.8%
SNS1 00:01:51 5 00:01:51 5 100.0%
Xyt ryy— 00:01:27 13 00:01:27 13 100.0%
V=)l 00:01:10 20 00:01:07 19 96.5%
A 00:01:01 2 00:01:01 2 100.0%
A=)k 00:00:24 5 00:00:24 5 100.0%
H AT - BHE 00:00:04 1 00:00:04 1 100.0%
7T 00:00:03 1 00:00:03 1 100.0%
74 IVAAF ¥ Y | 00:00:01 1 00:00:01 1 100.0%

A3 77A23DA—-RT—2R

FzA3 VITAY3IDLI—AT—A
Table A-3 Model use case of cluster 3.

51 kg ) & H P I WCEREEER | 71 A 7L A IR
25~29 % A ST 02:43:15 02:39:34 80
k= EREER | RE)OEL | RSN | R R E) K i E KR =
IV 01:10:29 10 01:10:29 10 100.0%
77 00:46:25 16 00:46:25 16 100.0%
A=)l 00:25:10 43 00:25:10 43 100.0%
Avbryy— 00:12:14 17 00:10:03 13 82.1%
PRI EPA 00:05:59 44 00:04:29 40 74.9%
HH 00:01:02 3 00:01:02 3 100.0%
HAT - BH 00:00:48 3 00:00:48 3 100.0%
G 00:00:24 2 00:00:24 2 100.0%
VAT A 00:00:15 3 00:00:15 3 100.0%
| 00:00:12 2 00:00:12 2 100.0%
flEgE - 74 v A A | 00:00:11 3 00:00:11 3 100.0%
Y ANVAAF Y Y 00:00:03 3 00:00:03 3 100.0%
VAT A 00:00:02 1 00:00:02 1 100.0%
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Ad 77X24D1—-Xi5—2R

RAL VITAT 4DLI—AT—A
Table A4 Model use case of cluster 4.

51 Al T Ao P R P WCEREREEE | 74 ATV A PSR
35~39 % pyis EayN=| 03:12:11 02:53:18 182.5
k=g fEFIRER | B | RERERIRR | RS 5 BRI {3 =
77 02:17:52 135 02:09:31 116 93.9%
TIA R4 00:23:30 117 00:17:05 86 72.7%
V=YX )ty hT—2 | 00:17:12 70 00:15:49 56 91.9%
VAT A 00:04:20 55 00:04:06 47 94.6%
HAT - BH 00:02:14 7 00:02:09 6 96.7%
Xyt ryy— 00:01:37 11 00:01:14 8 77.0%
HAT - BH 00:01:06 2 00:01:06 2 100.0%
GooglePlay 00:01:03 2 00:00:03 1 5.5%
A=)l 00:01:00 13 00:00:22 8 37.4%
A=)l 00:00:50 3 00:00:50 3 100.0%
G 00:00:31 2 00:00:31 2 100.0%
Rt 00:00:27 1 00:00:27 1 100.0%
V=) 00:00:26 3 00:00:00 - 0.0%
VAT A 00:00:02 1 00:00:02 1 100.0%
TR - 714 v bR A 00:00:02 2 00:00:02 2 100.0%

Ab5 77AZ5NDA—RF5—2R

RADB VITAZB5DLI—ATr—A
Table A-5 Model use case of cluster 5.

R AR Tk Ao P R TR | 74 AT LA R
20~24 % Ik JX— |} - TINA B 05:10:24 04:20:06 80
A7 Al P R [ B[ BURRATFHRER | R R E) M2 iR R =%
A AAS 03:41:57 57 03:14:43 50 87.7%
BT AT 00:40:05 14 00:25:23 7 63.3%
Ayt rVy— | 00:18:11 47 00:13:15 35 72.9%
T)A k=24 | 00:12:45 94 00:10:09 79 79.6%
A=)l 00:08:09 26 00:07:38 23 93.6%
BTN 00:04:19 2 00:04:19 2 100.0%
IS Z 00:01:38 1 00:01:38 1 100.0%
A=)l 00:01:25 19 00:01:25 19 100.0%
S 00:01:11 4 00:01:11 4 100.0%
h AT - BH 00:00:14 2 00:00:00 - 0.0%
547 A% AV | 00:00:11 2 00:00:11 2 100.0%
GooglePlay 00:00:06 2 00:00:06 2 100.0%
E 00:00:05 2 00:00:05 2 100.0%
V= 00:00:03 1 00:00:00 - 0.0%
h AT - BH 00:00:01 - 00:00:00 - 0.0%
V=)l 00:00:01 1 00:00:01 1 100.0%
AT 4T - By | 00:00:01 1 00:00:01 1 100.0%
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RS 2R

A6 77A26DA—RT—2R

RAG6 VTAY6DIL—AT—A
Table A-6 Model use case of cluster 6.

A2 Ya2—% - FN1A&YA57L Vol.8 No.2 84-102 (May 2018)

Y7, VT b T EENL, G AT 4,

(%) NTT Fa ¥ —E R A1 J RX—
>oa YEREDE. 2003 4E (BR) 4 — VA
ERHG%, 2006 4ERHLEA, AR
FRF BRI A BRI e R 3R
BAET##&C, NTT FaE Atk 1§
+ (%), E~Xfrvar¥a—5+q
VRN

AT A THEOT — FRHTICB S S50 I hE 5.

FIFIE AR R AR
R BT 7 B .

AfE

UM KT A5 4 LSI et > ¥ —
Wz, 1977 FAF . 1999 E3 A
BMRF LFFIER L ARASE. 2001
4 3 A %8 BB Hat REEbE K F 16
R FIFFERHE-LETHERAE T, 2004
4 3 AR RF B> A 7 L 1EHRE
577, 2004 4E 4 H ~2005 4E 9 A BFEEH
2005 4F 10 H ~2008 4E 6 H JLMks:

(IE£R)

AT L LSIIfF7E© v & —He(E3KRT. 2008 4E 7 A 7 5 Hk.

HIAR Y 7 b7 T BT EROHE,

/AN o S

T 7OV R B 76 R A 0 LBl 12 B9 2 iFZR LS HE .
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el Ay Wik A R HCERE R | 74 AT LA SRR
55~59 % Tk SR 00:20:21 00:17:23 80
k=) TERRER | REEOE | RCEREARER | RCE RS I CH SRS
TV k=24 00:12:18 21 00:11:08 17 90.6%
A=)V 00:02:02 30 00:01:20 17 65.4%
FALTAT AN 00:01:36 3 00:01:36 3 100.0%
JHEG 00:00:57 2 00:00:57 2 100.0%
FA4LTAZ AN | 00:00:55 8 00:00:50 7 90.3%
i ES (4 00:00:33 4 00:00:02 1 5.9%
AT A 00:00:33 12 00:00:31 11 95.1%
G 00:00:31 7 00:00:06 2 18.3%
1 00:00:24 2 00:00:24 2 100.0%
V=) 00:00:13 4 00:00:13 4 100.0%
AL 00:00:10 5 00:00:08 4 78.5%
75 W 00:00:08 1 00:00:08 1 100.0%
T4 NVAAF XY | 00:00:03 2 00:00:01 1 56.4%
LB E£E) At & (E&H)

1990 4 B2 JE e 2 K- R F e B T 0F
ZeRHE LG T, MEDARERE
BBk AfL. 1998 £ L) NTT Ko
E. 2016 S X D RVAZ T TERK
FHEE. L (T%). ENA LAY
NI—=2, A= TN ADL AT

L7 by 7T AR IS, B IEHmEF
ACM, IEEE &£H,

SV T A,

N BF

(%) NTT F 2 E5E i 78 pr i
. 2010 4 KBRS R 7B AEAE T
R RHE LTI s T A4 (BR)
NTT FaEA#. V7 by 2 74%E
JLICE A FZEIChE .
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AHE (ExA)

1998 4EH [ RE K F bl iR 7.
it (T5). 1999 4 NTT B#)EE
g (k) Aft. BifE, NTT F a5
Hetifge i, s A va o —
FA4 T, WEREF )T 1, Sl
AT LT BRI EE. L [
WAV Ry v T—=2], REFETarva—sty bT—2

ol % ETHEHEEERRR, ARV =T XA,

fBH £ (E&EH)

1977 SE UM RS T3 IB M TR 2
. 1979 SEFIRF KRB T#A 78R
BB R LEHIE T, FERR
BRERNAH (B, NTT) REFEL
WAEHEZEr AT, 1983 4E Jut K248
F. 1989 R AFBh#kdz. 1994 4F-24
BB R e KRS #d%. 2001 4EFUN KRR FERE >
A T DIEHREFAIF e B Ed%, 2008 £ LIRSS A 7 4 LST
fget v —F GFE), BEICES. Tt #AAY
TREY LT, AEFSY AT a—F 4 ¥ TICHT AR
(CHEE. TEELEE AR E (P2 ), Best Author B
CFR 5 ) 2 2E. BETHEHEEY4%, ACM, IEEE
Computer Society, HA OR #4x%&4xH, [NPO #AJLM
WMAAY T v 273y — 724 (QUEST) | HHEE,

N7 L d—,
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