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Abstract of Master’s Thesis Academic Year 2009

Bayesian Networks indicating Station Values from Walking Posture

Summary

Recently, many urban style recommendation services of different style appeared on
Internet which do place based recommendations. These systems have become popular
among commuters since they are easily accessible over mobile devices.

Train is a very important medium of transportation in Tokyo. Current place based
recommendation systems are able to point out few restaurants, cafés, parks, etc. around
stations in Tokyo metropolitan. However these systems lack of capability of recommending a
station of interest to a particular user out of a number of possible stations that he/she would
get off at. As a solution for this issue, this thesis proposes a new place based
recommendation system which provides recommendations considering the Yamanote Line,
which covers the whole Tokyo area.

The work started by doing three fieldworks. First fieldwork was an interview about the
stations where people get off at, and their opinion on which stations they would prefer to get
off from the train in Yamanote line. Second fieldwork was an investigation on different
features of station atmosphere. Third was an observation made to discover what features
represent the personality of a walking human based on parameters such as age, sex, etc. The
results of these three field works were used to construct an advanced Station Values Model
which was a sketch of the concept. This model was used to implement Station Values
Bayesian Networks (SVBNs) which were used to provide place based recommendations.
SVBNs output values for each of 29 Yamanote line stations based on velocity and pitch of
three patterns of walking. The three patterns of walking were slow walking, normal walking
and fast walking.

Based on station values and answers of questionnaire about station values in 5-point scale,
it revealed that the system was much effective for women. For example, this system
recommended a female subject to visit Ebisu station in Yamanote line. It was observed that
she enjoyed her visit. This thesis outlines the conclusions made by this study and it provides

some future works in the final half.

Key Word

Bayesian networks, City, Station, Walking, Recommendation.

Keio University Graduate School of Media Design

Kentaro Yasu
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BRI LLEFIEDO O E D TH Y, HEC 2T 5 2 LIk 2 LR EERZ RS Z &2
& LTELNTZ. AOWNTIZIZ 3 SOBHFRKERH D &L, Z1EN%EP (Parent) : $lTH
A%, A (Adult) : KATHZDHS, C (Child) : FH:iTHDLHS, 4T ETL

Jhon.M.Dusayl&Z DAZFHAHICEIT 5 3 >OHFREED 9 5, PZCPENPIZ, CZFCEAC
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T, 5 DOBPFIREREL LN BTEIZ FEL TWDH LR~ 7z. £ LT, W ONOER

WCEZBHIRT, TS 5 SOEIIRED EOERZENZO NMOITEIZ TE L TV 5H0, &M
MCT 5, DEFEO—FHEE LTI 7T AEHERE LZ[18].

I E R KRFPEFABDIFENR RN T 77 A (TEG) #F5EE03, i v 50 &R
EHRANCAEI EHOBRELZLOBERRT I/ T ATH L. BIFEER, fit, BHEONTFL L
IZBW TR FIH ST 5 [19][20].

WA I/ 7 LTI, #BREIEL 50 OERICXL, TV, Wz, EHLTHA, @38
H—TEZD., TOEZE, WRENBENZENTE T, 100 mZ&3a & L7, CP,
NP, A, FC, AC £ \\9 5 DD NRT A =R ZHEHET L. 2D 5 DD/RT A—Z T2 T
AT 5.

®© cp
CP &1, Critical Parent O TH Y, AMOH O THEHIARB OBERENRT A —X
EL7ebDTHD. THEHR B L%, EE2RBR 6oL 9%, EE, HBf, #HHE
RO BRSO 2T, ZOMEAEW AR, BEEAR, E&{%T%é
HIIZRZ D, Vo FERRLNS.

@ NP
NP &3 Nurturing Parent DK TH Y, ABIOFO [ZEKTHH OEREZ/NT A —
LoD TH L. [ZETLIH] &3, B0V OLHLLER bSO L 57, K, &
W, MAEZRT LMD ZRT. ZOEPEVANIZIE, BHICHSND, H
BRANIV, EWVolFER R LN,

® A
A LT Adult DIETH Y, AHOFD TRKA] OFEREZNTA=ZLIZbDTHD.
KRNI &%, WEZEBIC, HODLIAENOBIET DM Oy 2T
ZOEREVANCIE, 7 VCEERZ D, BRINICERNPEZ D, LWV oo R ENR
Rohd.

@ FC
FC &% Free Child D& TH Y, AMoOFo THHEAR P OBERE /T A—2L
TbOThD. Al L1k, B2 CHBIRRRBIEE L, REE RO T
B EFIATET 2RO ZHET. ZOEIEVAIE, AlEMEICET, EESH
VY, RENED, VoA R LS.
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AC &% Adapted Child DIETH Y, AHDOHFHD WWFTHA D LT 51k O
FaNRTA—LLIZ LD THS. DWW THAI ET5 7 L, BloE 52k
WET, BOREZIZ, FAIcadbEl ) LT 5MEORSZHT. ZomREHD
A2, MFEICHEHBTH D, PEXHTBER LY, BHOEREZHED FRLZRD,
LWV EREA R LN,

LinL, ZOHHTEITIICES0 OEMIZEZTHLL I MNERH Y, RREOFA E, F2x7
TAR— L RERTHDLEVHIEAND, KO 10 4OWHRED O L, 34LNBITT—X %285
TENTERD T, XoT, ZI T TAOMERBROMER, I LOBIEEHND, 3 /3% —
YOWATT—Z D EDERENE 5\ o Tk L BUR T A aHEE LT,

ZOLE, MEER LK LT 3 NF— U DBTIC L > THRLIIZfEIX, 3 37— 1Z81F5
HE, VyTF, BLXOSE, TNENOHENL@EEHIT~ORINE, 8B ST 5 EHE~OH
N, WD HFB~OHINE, £ AR BB BT ~OEINEO AR & HHE~ DI EIC
*T2EE, OISTHHTHS.

(2) CPLBEESITHRDERE

BITEBRBE TR ONET =205 6, BESTRROEE L, RN I7 7 A THLNT
CP DEZHL THDE, HENKEZWHHRE X CP OE1RELS > TND I EE2HA L.
PRI oDl R— D7 T 7I12E R LT b0 R 5T, £, BITESRIERIC, @5 5T
NS T HRE XL, A v Za—%L7cdl A, EEHRWTNnD EEICY, TXD
PR Z BB L=< D) W EERE L.

CPL@EH TR DIEE
100 9
*
50 L 2 e 15 B
T 60 g hd g =CPUEM)
-1
% 40 'y i
20 - 0.5 1 & EEBTRED
M (fh)
0 - -0
Q)\/ @‘1} @‘b Q}b; @ Q)‘b @b,
OO ¥ Yy PN

& & & g&& %& &
K 20 CP &@EHITROHRE

(3) NP & 8IS FD HIE
ITHEHRNE /R ONTET =2 D56, BURRFOMBIEL, AR =T7 7 L THLNA NP
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DEZ L TAHAD E, BLBEbLT, HliEcE K& EDHERED NP DR KE <> T 5D
ZLEERR L., UTICOOEER—O 77 7ICRR LTIZbDERT.

NP & B DR -
100 -1
80 - 08 _
2 60 - - 0.6 ‘g
% w0 | o4 1 m NP (7 i)
20 - 02 N e posmosEcm
0 - -0

59 §ﬂ §? §ﬁ $ﬁ ﬁﬁ >
& & F &S S

X 21 NP & BUEEROAE
4) ALBESITHLRSADREDE NS
BATERIE TR ONTZT =X D55, @ESITH LB A~OWEOHEME L, A==/

FATELNTZ ADERLEK L THhDE, HEOHMENRKE WHEREILZ A DEREL o T
WAHZEERERR L. LTI oDEZF—D 7T 7IZFERLIEZLDERT.

AL BESITHOES~DOEEDHENE

100 r
Q)
80 08 §
~ 60 —® - 0.6 gy WAUEED
< 40 - * - 04 im
20 - o og & SHHETHLHE
iid HrCOE DB
0 - -0 H M i)
N s N
&Q) &@ ‘}\Q {b'\QJ &Q; &QJ &QJ

SO N R
X 22 A LBESITHLES~OHREOHEINE

(B) 3NF—UDHITIZRN L ERER

HART D7 T ATELNEZETOMOEZTH S FC, ACIZOWTIE, TOMEZ KT 5 X
IIMEERFET D LI TE o7z, LvL, CP, NP, A DEHEIZHOWTIE, 334 —rD
BITIC L > THEONDEOHFIZ, TNENOERLEFRENH Y Z 5 RIEEZFE AT L LN TE T,
Ik, @ESTREOREND, 2 —FOEMEK, EREOMI Z, BURRFOARED & X HE
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RO XS %, @EBIT D EBA~OREOHIMEN DTN I ZHENT LN TEDLLERD

334 FATT

ULDT7 4= FU—=27 10, NBENZHE, @EAT, @0 =MoSMTesEd s, Tt
NOHBIE & Ey FORIZ, ZDNOYER, Fin, EEENKMENLTHAD ZE AR L
Tz, ZREFATHIE, —FIFEROERNEZ A SR LY, 3 /3% = OBTIERNP IS
TENE, TOABREIVWI ADETRTHZENTES. T5L, THEh2—FDET
T L, IFENDTHAIIFMERTTHZENTED.

F72, GPS 2 LD EETE DALEFHR EMAGDEIUE, &9\ XA —2 & FFo A
D, EDVoGANC LN TV AN ERETHIZENTED.

3.4 R &5

UbDT7 4=V R —J 2B L CEENTTATTEZUTICELDD.

1) BY7ZZLDRVWBICH LTS, BUCHT 27 I AR A -T2 5222 LT, &P

THEZRTILENTED.
() HIF#R 29 BUE, AL OEMES LORADBRIZE > TNRIA—=ZIZTDH I LRT

EXAR
(3) EAOHHA, @ESHT, EHEOEE Ly TG, WHl, T, MEEHEETLZL
MNTED.

INLDOT AT TG, MEERERNSEANDOHAEHNTHZENTED] LI i
Buvie, ZhiE, BEERRAICE(T 5 AMOTEICRNA D ADOREOER 2 L, £
DEFRZEMHBEDEDZETEDEANE D VW) AN ERAERLS TRTEDLEEZ2H. 86
W, 2 LTSN AEADY A FIHKSE, EOL I b D& FHe0E T TE 5 L5, Hkx
BT AT LOEREMBEDE D Z LT, MERERIESN L a A RURT ARBHETE
HEFEZT.

FZTZOEFERNG, REFLE LTZHESRE LW T FIZBITFDL L a Xy RUAT LD
Tr—F L LT Bk, BERT, BSRodELYyTFEATE L, ILFH 29 BRI 2
ANDOFBMIMEEHEE T D ENTE D &0 ) BRI GR 2 Tl Z OGOV THE
REIZHT 5.
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34.1 EREEERETIL

EOANTARGIZIES &, §F - BEBIT - FHEOFE L By F D, [T 29 BRIZ4 2 #
AN LB MEE A2 HEE T D [BRIEAERT T V) 2-ET 5. BURMEARET MIZLLFD L 9
R S 5.

|, ITYOMS, ERS ESIHTARE-CF
wE-EH  aver
ILF#R2BREMER T D EFR
g, (N, B 1)

I

23 BBEARET LV AKX

BUmMEAERRET X, 5 OB T I VICEENDLBEREENTNER LA D 2 LI L > THERK
END. 520N 7 AV LI, BMTICE o THEONDER [2—FOBuk, BEAT, #ARIC
Héﬁﬁ-ﬁwﬂ.%:#6%Eéhén~%@ﬂix~&Fﬁ%-%#Ltﬁvﬂﬁ%J
— G CEHRAEMR T 2EHETHD [ILIFHR 29 AR T 28R, KZRIC TLFHR 29 BRoOEE/
BfiiE ), »5>Thob.

BITEIHTHT7 4=V RU—=ZIZ R > TRLNTEAREZEEE 2, [2—F OB, B H1T,
HARCBITHHE - By T La—FDT 2 —& R - Fli), 8L k) 28695

&u,&@io&ﬂ7}~&%%OA%#,ﬁ%%&#ékwgi%ﬂﬁ#%%iz,me
), BRO T & TIIF#R 29 BRAM KT 2 B3R 28567 2.

B, IWFRRR 29 BRICKH L CTIT 2727 4 — /v RU— 22 Ko THR LN I FROT — 2 12K
DNT TLFHE 29 BRAMER T 2253 & TILFH 29 o FEIMEmE) 28T 5.

IDEE, TNENOHEIE, BAOTERTETDLERDD. WEH - Fl), BRO ME
¥l & TILTFHR 29 BRAMERL T 2 B3R | OHERLICB W T, ED XD 73T A —H % 4D NMR,
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ED LD RER e, LWOERVWERRTDINERD S, £z, NUFHR 29 BREZMEKT

LEF] & TUFRR 29 RO EBAIBIE] OB TIX, TR LThOEHED, THLH ORI
L, ENETOEBEEEH > TOBMERE X BT ) LER BB,
INLDOZLEEER, TOEFMCBNT, BERMOBRIIEAST 2GR LOE L.

DL EDEBSIFIL, 74— FT—210 k> TRBRET — 4 0fBe O CRiET 5.
TR IR Z N5 CTET AV OFEM a2 =~

A—Y DS, BESHT, BHICETEEE-EVF

I
v ! ¥ ' y

BMEDLESAN || BEDLESA~ || BESTHLES || 8iBICHTD BELHITIC
DEYFDEME || DSEOEME || ~DEEDEMNE SR BITHRE
oo =L 38 o F BFEIE<F5
FIRE g =58 ADZL || BEHTHD
BAER

X 24 BUBEARET Vv F : BB

ZOBITIE, HELEYyFEASE LT Motk 30 THxgly) T2 —v) TR Z5FS ) &
W) —FOEFANERINTWD. —J, ERBUL HEWRM) %<, TEE] 8%<,
TANZ N, TBEEHTHD | LW BEREFHFoTWD. ZOHE, 2—FETANLEOLH
WREIN T T 24l %, IROKEIN~ A T ADfifEZ RL TWD., ZOLEDT T AL~ AT X
D, ENETF T T A0, ENLETAFTANENIEADFICL>TZO2—WFIZE > TOER
EROAME A T 5.

TR EFEERIS, TR 29 BRI LCET U 7 &7V, TEOMIEEZ TR UE, oo
REWVIENSIRT 22 LT, EORPADICTANTNDE N EL—YFRMDE I ENTESH, i
WZEoT, 2a—=FREE TRV EDRVEIRTY, EARET2—FITMNTND 080 5 1FH#H
BHZDHIENTEDHEEZT-

ZOETNATIHE, To—FoRuk, BEBT, BHRICBITOEE - Yy TF] L) Ahb,
MR 29 BROFEBABMGME] VD, —REIERORWNNZE57-0I1C, 3 SDOEEA
SR ®HDH. £, ANTHLIBHITERNS, 2—FRNEDL IR AMTHLNEHREEL, /8T X
—Z2 LT HR. WIZ, BANERDNBED L) RBERIZE > TSN TWDENEZBH LML,
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MRER LT 258, ZUT k- T, Ao Taa—FETF L) &, THHOESRE]
EWVWIOHRBERTHZ ENTED., KBS, Ao EEZEY, HhECheEmd 5, ©
DESRICEHA DT 2 525K ThH 5.

ZOHERtE, 01 TR, 0L 1OMERBTL2EADTEZLELZ LIk, 2%
NOBHRDOORNPY ORES, I ERITHI LN TEXD, SERICEASTELE5 LT,
RITEHES 20, TOEMESITE T, AN bId—REROLRWE B s 1%2E< 2
EMTEDLEXT-. F, ZOBEMRHED, a0 Pa— X3¢ TIOETANED
TEHEBZT.
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HATE BUYRENSA T Ry b T — 7 OREEE

COETIE, BIEICTRR LRSI AZEINT 222 FNETAEZEDO L HITHE LA R
~5.

4.1 HITIBEHRDENEF

BITIHEROTAET, 13.3 BITHICHT D7 4= FU—2 | TRLES O LR UBREETITU,
a—W0 THeR), LagHir), ER) B2 EER L0y F 25 L.

4.2 ERIBERA CT7 o2y hT—4

KWFZETIE, ANERTH D, 2=V 0 THE), DEEHT), EE BT 2EEBLOY
Y FING, ZO2—HWIZE > TOWFHE 29 BRICKHT 2 FEAMIE S Vo, B CAREESR %
ZLEUEERET2LERH D, ZOMBEICIE, ZOANRE I WIS ABITH 20 % T 56k
oML, oo A ThHIUE, & ENZTFTen, &0 W HEGRORBENE £ T
BY, ZOo0HmEMAGDE, BERREEREZHOVTHIET DI ENEELWNWEEXT

BEREHER &%, BROB S 2 HERETRT 2 & THIKCRMEFRERREZM Z 5 &4 58
ThD. P2 ITEEREHER T, [BEICRER S HMEIT80% THDL I E VI FWHIET 5.
ZofITiE, T TBEITREA RS TWD ) IZHT D, ZOTRRELOND D THLNE
I, TOEEROME, & 80%EWVIEMTHLTND. 2FD 80%DHEZH - T [HEEN
HEZrEoTND] ZEH2FRLTWVWLIDTHD.

FEEIE, TBRENREEZ SO0 SV BWICHT 58 21 yes (100%) 723, no (0%) 7>
TRINDHITTTHSD. LarL, ZoMWIxL, TRFIZENEVNEFZ TS, THBFILHE
AR THD Evol, THENAEEZBR-STND| THAIGHLE D EREEDDLZ LT
TEFTRELES>TND) EWIOIREICHTIEROMIZRDL ZENTED. ZDLE,
ED LD TREHLA HAUX, EAET OMER TREICHT 2 EEDNBE D ONEFHEAT HFIEL L
TR, ZADOFEH L W) HEERGROEBAFIHTE 5.

ZITE, A ROER, BEXOENZIGHA LIRS T U2y hT—Z 2O THBL,
iz U T8 29 BRI 2 RBAUHEO TR 21T 5 [HUE~A o7 >y hU—7 | %4
LI NZONThR A,

421 N XDEE

FRAPEZDMEREZPAL L, FRBRPEI ST LWV I RAEDL & THRE A NEE 5 5&M
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TRz PAIBET5. 2oL,

P(A|B) = —P(B}le]);;(A)
EWVI BB D LD, T 1T63 A XY AR THD h—~v A « XA XPRFEAEL, #%
2 TR ZOER] EFHIND LD IR TEMEROEHR TH D, ZOFEHOE IR L CHiE
WZEAT 5.

ST EEEPAIBLIE, FRBOEEIGAEOHBICHT D, 209 HHEL A HEIFFC
X DLAEDOEBAAL DEIEIZHELY. ZED, ZhnbiRID I8 TCOFELEEL2HES E
L&D, BRRIHTLENENOHLE DR E HMERTHLHP(BAA), PB)EZHWD L

P(AIB) = A8 _ (BAA)/E _P(BAA)

B  B/E  P(B)
ERED. TDHL, FMAAFEHEPBIA)GFRERIZLT
_P(AAB)
P(B|A) = A

LA DX, BAALAABIZE LW,
P(B|A) - P(A) = P(A|B) - P(B)
IHEEREIETELNIZONSA, ZADOEHTHD.

CHEFAT L, FRBRREES L EOFRANEE DRMMEHEPAIB L, FRA,
FRBOREZDMERPDN->TND LI, FRANEES LI LOFHLEHELTZITT, #2 B
PEE TWDAREMEZ RO H Z LR TE 5.

B2, D HEFED 10 AT 3 AEFON TV X B3d Y, ZTORIDHBAETIEY 3
HDHETDHIHRAXIT 2> TVDH AR ZOMEEZZ TN, 8 BIOMR THMERIS 2R DI,
R X AT > TR AT DE S TSN THHEN 18 H DL T5. ZoLE, 5
ADPBREY 2L, BERICH TR R T, ZOADBHKR X Th D etk %,

P(Y[X)P(X) P(Y|X)P(X) 0.8 x 0.3

PXIY) = PY)  P(YAX)P(X)+P(YAX)P(X) 08x03+0.1x0.7

=0.774

EWVIFENS, TTA%DHERTHAX THDHERDDLZENTE .

422 RADT o3y L IT—5

NADT Ry bU—=7 L3, FRE D LORRBBROBS 2R TRLLT 577 7 4 LT
TNThHD MEINIZAR Y MU =7 ICRR SR E MR~ AOEHRLZFIE L CEHES
LT, B, FNHEERFRNES MR HHT L2 LN TE, KON D LW Z iR
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THZENTED.

X
disease SO0 mm | | iaeles] - Apply | Okay |
not disease  70.0 j—m—08
Chance ~| % Probability v| Reset | Close |
¥ X pesitive  negative |
Y disease a0 z0 =]

positive 310] T i not disease 10 90
negative  BI0| 1 ¢ i

X 25 /—R&ZOROEFHEROT —T IV

FICLEDICHERERLZ Gy M= ZBETLFEL L T=a—TF Xy N —7 B35
Fond. ZHbLIFKEOAMNT— 4% 5252 LT, AMABICRT-HHED / — Rigk
FLEADTE BERNAENRT 5. Z 07— RIRRERA ROV K D RELFITE N T,
AN T HHENRTRZETZENTES. LnL, TOHFMBED / — RAERITE®RE R
RN, Ry R =T B2RELTERERICT Ty IRy 7 AL LT IEINR. £, 5
WL CRERANNT =2 20T 5720, 7 — X ZEDIT WEGRITH L TUIFIHNEEL
A%

—HRXA T Xy NU—J T, RET—FEZANeET e, Xy NV —07 28T 52
EMTEDL., *y NU—TOREEI, TNEThOFERE ) — R, /J—FREZ5RRAITHELE
O LORRRGRE XL L, RRRRORE & &4 & #5010 PX | ParentsX)) & 535 2 &
TRT. Z0EE, /) — OO0 ORGHOFRIT MRS Z, HAtRE TR,
ANDOEBRER CRETHILEHTEDL. ZHLTTEDLRY N —TIEZF A= FET L
ERREI, BIZAZIEB DD 72K L, ERARRBRIC L > THE LA T vy F T —
7 wBWi AT L E LTRIAT 2050 ERHE S TWD.

423 RADToRY RT—DEY T b7 "Netica”

AWFGETIE, A PT % v b U —7 OREFEIZNorsys Software Corp.®Netical Vv V7 b
v =7 & Huviz[21].

Netica 13277 7 4 Ina—HFA 2 —7 =4 Z(GUDIC LY X v T —7 OREE, ZEEOEAE
IWA[RETH Y, fER L7277 7 A Viddne LW OIILRT DT 7 A LV TIRIFS LD, B ST
% Java API {2 1%, ZD7 7 A VAKE Java TER LT 1 7T A0 FiriAd, EEE
AHZLHTES. AR, AICH LT 29 Ry OB Z RS Ry bV —2 2fxa7 7V 5
—YarOPLERLx VAR I EEBEL TV, AV 7 by =T 2R L.
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&l Netica - [GhestGlinic_WithVisuals.dne] =JoEd

[ Eile Edit Layout Modify Iable Network Cases Report Style Window Help NEE:

BEdBRd o |cn ey (o1l dMER| ¥+ MHEi|lR|

Visit To Asia Smoking
Visit 1.0 Smoker 50.0
No Visit 99.0 : NonSmoker  50.0 mm

Tuberculosis Lung Cancer Bronchitis
Present 1.04] | | Present 550) ! Present 45.0
Absent  99.0 Absent  94.5 mmi Absent 550

Tuberculosis or Cancer

True 6.48
False 935 .
L Chest Clinic
Dyspnea
b XITay 1R1egult= Present 100m
. "°"|”a 290 I8 Maybe 10.0m
orma : Absent  80.0 pm——
vl
<] m | 2]

X 26 Netica GUI EH

4.2.4 EREENA ST Ry hO—5

i & LT Lie T AERE 7 V) 1I2H5&, Netica & VT THUIEAA 27 2%
v NU—=7 ) ML LTI TBRlESA Y7 %y bU—7 | OBEXZ{ED.
(1) SR

T a1y stri
Toe0 =0 swED =00 shen
okl 250 swel =00 stE
el 250
k3 250
&
soclallty il MI_ha_ Ratlonallst “walker

staed 3 H staed 1 RHN skl 825 H
shEl S50 e b | sTE0 175

el 332 Tkl B35 skl ez skl B33
stk WaE stk 35 stk 519 B 3B7 \
hankagal pachinko hlghelass \
skl 05 3= 0] =X 3= ] 212 3= ] [:13:] 4
skl 4 skl 05 stk 183 stk 352
|zakaya fresn tarminal \
= 704 = 541 = 1N = 3 \
skl 25 skl 53 skl I8 skl an \
7 =~ N

y >

(5) LLUF#829ER o) ER I fE HE XE
27 BRflESA T vy NU—7 HBEK
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BUBESA 7 Ry B U — 7 1 3UMEA R E T VTR LT 5 DD 7T T Y 3B Y 3D,
5o0A7 AV LiE, (D2—FOBTHERNOHELND, 5 OOBERE AT T LT, (2
PERI, Rz R T T3V, QMK EHET 272V, (WA, B L OWERE: & OBR %1%
T DEFEONT Y, GVRMEHIZRLTFH 29 ROFULER LD T Y, D5O5THD. il
ZHUZONT, EDOX 7% — RTHRENTVEI0EFHLHPL, Bl a0kl oico
BRE, S EHERDSAEED L IICAN Lz E RS,

4241 5-5o0H TV EERTD/—F

(1) =Z—FOTIEFRNOHELND, 5 OOEFEELANET LT Y

BATEICH L TOT 4 = U= poloncmie b &2, TaP (BBhbdb~o Y
FOHINE) |, TaStr (BE»HESA~OBEOHNINE) |, V2 GEF AT TOME) |, [a2V (@
AT O BBEA~OREDORINE) |, [Strl (BUETOHBE) 1, L9 b 2DFEH#EE /) — &L
TEIR L7, TaP) B laStr) (TFHE & MERIA, V2], a2V, [Strl) ©/ — ROfEIXZ
NIV ERKRTH D CP, A, NP 2K L TW5H. 2—HD 3 ¥ —UOBITICBIT HEE &
By FNANEINEE, ZhENOEZFEHL, TOBRE LZEETENENLD ) — RIZIREE
ELTANEND LT R>TWS. £7-, 0L XDMEIL, HHRETHD 10 A\DTF—F %
HBEIZ LT,

aP astr V2 azVv Strl
Statel  25.0 jmm statell  S0.0 | [Tstatel 250 statel  S0.0 e | | statel 500 mmm |
statel 250 = statel  50.0 et statel 250 state] 50.0 s state]  50.0 s
state2  25.0 state? 250
stated  25.0 state3 250

M 28 BHMTHEBEANESNDIHT I

(2) MR, HFEzrd A7 aY

[Sex(MERIN 1 & TAge(| )] O oD — R HLD. FEEICOWVWTHE, 108005 40
THE L TREDEEZIES> TS, A ahiz laP) laStr] ®/ — F»hbiEEmSTEBY, 2
T kY, BEIC L DHBIOMNS LIS 2B 2 X0 RIS E RN E AT Lic, BIZIE,
faStr] DA true Th o725 E, 95%DMHEFR T Sex X true (1) THD, &nH X HIZH
LT

Age. Sex
0 T7Em stated 50,0 s
20 250 statel  50.0 -
30 300
40 275 W

X 29 H] - FEEgwAhTIY
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(3)

&z &

PR EHEET DT Y
PR AERT /— FE LT, BEMAFIC
2, SR E 2T OO
7. b D kiIEnTh,
Rationalist (FEFaAIEZIR) 1,
nbos—K
WoTEY, Bk FEoiEnblEx kT,

[Smart (BL =),
[Walker (BufX) ],
1L, MRERTHD CP, A, NP OfE7Z 1Tl

THb.

Mi_ha_

WAL TDT 4=V KU =7 THELNEA VA E2—D
ERBINICEBRN DD EEbND 5 >OMkE /) — RE2FRTEL

[Sociality (#EAHY) J, (=) 1,
aP < aStr OfE & & o7
MR N 2—FREDL IR F AT D

AN TH D0 TR 5.
Sy B S i S
Smart Sociality Wi_ha_ Rationalist i Walker
statel  G5.C e © || state]  51.2 me— statell  55.3 mmm— state 411 pumm ¢ || statel 525 e
- statel 44w | statel 488 statel 438 statel 589 statel 475
| A7 . A
X 30 twEuTIY
(4) AN, B IOHER EOREER T 2ERONT Y
IFHE 29 BRICKIT 27 4 — )V RU—7 Zi@ L T b Lo ot Rz Hl2, AT+ %5 6 >0

J— K&, BB X UOWEREL
W15 6 2D/ —RE

(FEWFBM) ), middleagemen (4B J,

l[yvoungwomen (V2

BT 5120/ — Ff*%ﬁ%%ﬁk@“é%%@ﬁf =Y AR L7z
1%, Tsuit (A—)],
[middleagewomen (H44ctk) |, B

)1, [youngman

XU, AW
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(&2 EERBRIMEZ 1R T 5. 2oL E, $EREIE, T2 L DH UK L TO LR
g%z 5 BFSFHIE CTEATH bV, ZORELE EERFMMES Lz, 2o EERHUHE LS, B
fESA T > Fy NI =72 Lo TRI S ZEIIERMEO FHE & 2 ik U, FHBEREfR %
RLTE.

5.1 BRIfENA 7 vy D —2 2k 5 EHREREE T RIE

FRAENA T v %y hU—Z 2FWT, %807 41—V RU—7 OWEBRFTH A 10 4 DO EHE
FIBRAE O FHRIE 2 R D 7=, LLTFICE DR 2R~

R 4 BRMMESA DT oFy MU —27I12 X 2 FURE T RIMER HER

male 1 male 2 male 3 male 4 male 5 female 1 | female 2 | female 3 | female 4 | female

BN 57.0 67.6 420 68.3 59.5 65.9 46.9 65.6 76.4 73.9
RE 579 59.9 433 62.4 54.9 63.2 51.3 66.7 724 70.5
RAaX 55.2 48.8 44.9 53.0 51.9 51.0 48.6 55.7 56.0 51.9
E 59.5 70.2 52.5 72.0 68.0 57.7 49.0 55.4 67.2 61.1
AR 49.9 483 55.6 48.3 49.9 53.4 59.0 53.4 50.4 50.4
=HEG| 578 59.5 56.8 60.0 59.5 57.4 53.6 57.2 58.9 57.9
El= 54.3 423 454 45.8 46.0 48.6 50.2 54.7 495 482
i 59.7 68.1 54.9 70.4 69.2 60.6 55.6 58.1 68.8 61.6
KiF 404 35.2 37.2 35.8 35.7 36.9 36.2 39.7 36.7 37.1
EL 425 36.4 412 37.0 31.7 42.1 446 453 39.9 404
EiA 49.0 38.1 454 38.3 39.2 44.0 46.7 48.8 403 433
Hif 525 452 434 46.8 46.4 417 471 52.5 482 479
BEHEER| 503 315 413 413 416 44.2 46.4 51.0 453 437
BEE | 517 38.4 474 405 416 46.3 51.4 52.3 438 449
=25 434 40.1 49.9 39.4 406 423 46.3 426 39.0 412
L% 48.1 51.6 474 55.5 54.4 52.2 56.6 53.3 60.7 52.3
fH4ERT | 51.6 476 60.0 48.7 51.4 455 50.5 46.6 448 436
ER 52.9 64.1 59.8 67.1 65.5 482 52.0 451 58.4 492
#H 48.6 48.3 54.1 48.3 48.6 56.5 60.5 56.5 54.2 54.2
BR 56.6 71.6 68.5 76.7 76.5 61.7 69.7 58.9 76.7 61.7
FEH 62.0 63.2 58.0 63.5 63.5 63.0 60.4 62.2 64.5 63.3
15 50.8 522 58.5 54.4 56.1 46.4 51.0 46.4 50.1 455
SERMET [ 61.2 59.5 68.5 61.8 64.0 56.1 62.5 56.9 58.5 54.7
HHET 52.2 59.1 70.4 62.7 65.0 49.9 62.1 487 57.8 486
| 61.5 64.1 67.1 66.9 69.0 58.8 61.6 58.5 63.4 57.3
A 54.4 66.0 62.4 69.4 69.6 57.0 64.5 54.4 67.7 57.0
ARHE 45.7 524 50.7 54.5 54.2 49.2 53.3 48.0 55.2 48.7
B2 60.1 60.2 51.4 63.9 63.9 63.6 64.4 65.5 70.9 64.1
B | 555 56.3 55.2 57.2 59.5 64.9 71.1 64.3 64.6 61.2
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3| JEMAHT | 61.2 s 68.1 ia 68.5 Lk 70.4 Lk 69.2
4 BE 60.1 ER 67.6 &)l 67.1 PN 69.4 vl 69.0
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® 8 FHBEOHBREK

male 1 male 2 male 3 | male 4 | male 5 [[female 1|female 2 |female 3 |female 4 |female 5
-0.106 | —-0.144 0.130 0.260 -0.261 0.323 0.571 0.162 0.464 0.449

5113 Bg1
(1) FEHSh7-BmEic >\ T

B S BRI E, BAZEICR ey, — A& LT UBRMERE RS A 2 & ixienoiz.
BrEEYERE & L2581 male 2 & male 4 37 X 2 JCBEGT BB L O ER LT
LN, FALC2 51220, BRIEDERB LT o F o ZIEOREN TS, ZhiE, AT E
OYER, 4ER721F T2, M LIEEE X TWD 7O THD. ZUC XY, FanerERl 23 FE CAEA
IR LTHAEREZRBDDLLOTELEERNT L2 LN TELLEAOND. ETo, LA
B & L72Gaicix, BHOLE LY b ETNTNO T X0 T8I 254, ZolEE, BN
it B DA E L Shiz.

(2) ARBIBIFRIC OV T

FERE LT DT AEBIMRE CIE, RIRAC A MEE R L LTSGR0 btk a g L Ly
B OH VR DOMERFEL 72o7. ZORITONTEREIT)H.

FT, T — MCE D FEBHIUREITKR S, FRMFEE LIS < 2> TWDERIZHEHR L7k,
4% &, male 2, male 4 TR, male 5 THEROMEITRHZZ OMM R H D Z L Aoz,

Z OFEFIZ OV THFRH male 2, male4 5 UM maleb 121 v X Ea—%{To7c& 25, TA
THMEFENG] WHEE L L20006] LW EIEEZGZ. — 5T, b DERIT Thankagail,

people] homeelectronics] DEFE A FF-> T\ 5. F72, BUHESA 7 %y hU—27 O
SNy, BRI BMDH4, Thankagail X° Thomeelectronics] DOEA LML W & B3 D 09 < 7
D &0 R SR DM O AR E LTz,

INHEDOZ LG, BEEET AL LIEHAICIE TERWS TN E D0 OEFRITHT S
ET VTP ARF G Tholc B2z o5, £, thaEEREFEIRICH L IERE LT [Eh
WTIERW] EWS EREARBTHMEND ) — NeHERTHINERNDDL EEZD.

%% te Thighclass] @O/ — REFEDY, TNV ZHLEAILI IO OROMEN BN G720k
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B %25 Z 72BR7DS female 3 DFHBIREZ K& < P CWe. Fo, ZOBITKER TH -T2,

% ZC female 3 12X L C, R HERDERRNDDIIDONTA Y H Ea—5 Tolcl 25,
female 3 [TIBERLT = XK L TEL R H D, Fiid 7 ThDHZ 0010, [RITE > TiX
THTHLND] EWVWIHREIEEZGET.

DX T, BRI B O ANICK L TUEZ 0T VA0 THH Z RS, 2
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DEJED DTSR 2 Bk Z PRI L, BUBESA 7 Ry b U —27 258 S5 2 LRk
WD eBEZ D AT ER—RA L LIEFEETHZ LT, LOBEACFELIEA TRy b
D= L ENEEND.

UL, T OMDLHERERFE 25 L TIIMBEREOME S ZE L Tm <, — AR OPIHIBE
BEICRBITHETLVE L TOFERMEERH D LB X 5.

5.1.2 ER{ {4 B T )L DIREE

At G L Licaa, Btha g L Licia £ 0 BUGLME TR & SBAHUER I FEBEI A L &
WD, BUIESA 7 oy MU — 27 OREEIE, RERICH ) LT 10 AO#ERE DT
— AR, VA 2 —fEREBITEE LD THD. £22C, ZOETNVOPMAMETHEI D D72
WX, ZD 10 NS ORERE THRERIC 3 XX —2 OBRTT— X & & 0, EBIIERME T3
fE&, TRAIERME & OB AIT 5 MR H 5.

Z 2 THITZIC 11 NH O#ERE female 6 121 /1% 7%, female 6 O 3 \% — L OBTT — X
L, MR 29 BUCKHT 2 EBIBIMED 7 > 7 — b 21T o7, 11 N H OWEBRE I Zth 2 ®E A
FPHMBL, %852 BEE LG0T VIR BEORMNDH D EEZT--OTHD.

PAFIZ female 6 OBYIE THIER L O 7 — MERZ, BUGE FREIRC L2 b D %2R T.
E7o, ftiha T o — MR, MEhE THES L2 T 7 AT
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# 9 female 6 |2 X 2 FURE FRMENEIZ I~ 72 BR4 35 L OB E

B4z ER£ ER{f{E | FEMIHIE
1 EB 73.9 5
2 RE 70.5 3
3 BE 64.1 3
4 A AT 63.3 5
5 B 61.7 5
6 s 61.6 5
7 AikE 61.2 3
8 e 61.1 3
9 =SHES 57.9
10 il 57.3 5
11 PN 5f 57.0
12 FERAET 54.7 3
13 A 54.2
14 L% 52.3
15 RaX 51.9 1
16 FARAR 50.4
17 UER 49.2
18 ARHA 48.7 3
19 zz]: 48.6
20 BB 48.2
21 i 479 1
22 Fii 45.5
23 BEE 44.9
24 HREE 43.7
25 fENEET 43.6
26 EA 43.3
27 BN 41.2
28 B 404
29 KiF 37.1
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6.1 HwHELAAT—2a v 7 T)ICEITBH1ERE L TORIEE

6.1.1 BE

BUTE A= BT 7 /WA DWW TIEE OF AN, IWAMER R Z Ehiz. 22T, EHICHERE female
6 12 Z OFUME T Z &~ L, Sentio —ERXZFIHT HICHT2D, EOBREL THHREE LT
Wk sl 5 & BT R S B ERIC IR A2 R L7z, £ 2T 2009 4 12 A 8 H,
FEFEFER O JANIZ T Sentio 7 /34 A& DF IS & 2T o7z,

X 36 Sentio —Y 2ZFH L7~ female 6 DELHFHH X DEEF

52



HEHREICBWTC, FANCITELFICHTHA A —UCFAHEER 2 A 22—, £z
HRE K T%1T, Sentio V—ERZHWELFICBIT AHEAZICONWTA V2 E2—%21T-
7.

6.2 o

A B 2—DOFERG ORI 204 LTz

PR LA E CTMEENEREITRIEZ LTS 20, BKE LICHESRIZIZTTH Y, EdoHm
RO L HIEN MEIE R IRRETH D T E b oz, £, AETICABME LR, EibHE
x5 4 A—0F, AL, HLL, BBHEO LI REGHT, LWIHHOTHY, TORETOE
BHEHMIX 3 TH - 7.

L, BRI L, S ETICRAME LicAd A=Y S 720 I B A7 <, /T
RARAMB IR, EWHERT 3 LWIEEST L0 THD EEbNS. £z, BT
LHERNVA A=VIIF o TWER, TABREZIZE D bONE I E W SIS TR WNIZDIZ,
1T THIVD, (TS BEIDB RN GIThH I ExBbnz LTk,

IHIZ, Sentio 7 U r—varEFEHL, BibHFLEWIRAEEE AT tweet ZHET D &,
FOOBBNLVY TOORF LA EVIHIEKENEAON, TNHERL LT, AL
TETWEES XYoo Tn, LWV ) EIEEE.

Fo, ERICESE 21T TORIAIL, HEFITHE G THL LV bDIEoT. YHFHTY
YA ARFIENI ZEbH Y, BUBET—T T VLA AFT VATAY Y =R LI F—V g v
THEMINTEY, TADNEKIZE > TRIZHHIG ThH o722 L ZiE-> T LTz,

Sentio 7 /3 AL > CTHE SN BICIFELFET —T o T LA AR, A VIx—T 3
CTCHEMSNTGETIC T EVFEIT I 2L, BRI E G AL o7

6.2.1 EZE2

o, BT, EBEO 3 RNF = OBTICBITHEEB IO vy F L) — AR E 134:<
BIR D 72 MEH S, il 2 ADOBRIZX T 2 5O FRIEZ R O B, T TENEEFE OfEKIzo
RINHTEHAI ZENPHLMNIRoT.

L L ZOFAMEEZRRS 72010, BUlifE~<1 o7 >3y N —2 2FA LG E LT v &
DZERZ SRR L7288 CTOEWIZOW T U < TER B 2RV, T 0 F AMIRE#OR LTZHA T
B [FERRICE AN OITEN P A LR S D Z N TE DD TIERND, &0 ) RIS DWW TIIRENIT—
EIR Y OFRO ETIIZNROENE LD Z L1ZTE20. LaL, UELES Z LT UT
VFRy NU—JXFERTHILENTEDL., ZNICEY, T MTHITHEEITER T o F AR
ERARTDHETEN, ATy NT—7 2R LEEHAIEFET5 2 L TE Y AR
SHDLHZENTELRET TR, &2EROT =2 ZFH L THIHBEE TORL T Ry hU—7
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LIEEE EIFH5 2N TES. IDIE, EOLIRABMBED LS RGFNCEENH D Z 5
EWVOHMZFIAT — 2 ZEEHNCIET 2 2 LIC Lo T Z LM TE D, ZORIZBNTA
I TT0 S ROWREZFIZ0WT U LAER EIIIRARICE R D E 2 5.

LinL, AFRICEBN TR LA U7 Ry N —Z [JIXHBORMAH Y, S HIZHUT
ETFROREEZ i 272121, 3R Tz o TENEN DA E MRS OEETES 54
ERHDHEBZ DD, ZHITIE, b O —EFEBIRNCHKME SRS MOMEEZ D &0 D FBE
b d 505, Sentio TN AT K o TEDLANZHIL RS H Y Z 57y, &5l A EEAIERAmE D
FRTF—HLL, A TUT Ry NI = BRI FERBZOLND.

6.3 BRIfIENA CT7 oy bT—Y DEE

Sentio 7 /A ANITIL 3 EIIEE W, GPSEY 22—/, TUH NI NARNEIILT
BY, INEFIHTDHZET, VWO, EOa—FR, EOMET, 34— DHHLED/NRE—
VTHTL W E' VU T H I ENTESD. ZHICE ST, EOEMICHERH D Z 9
D, WS TR e —FORITIERT D ENTEDL. ZOT—42%H &I, W OThHIUL
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