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I. Perceived Attribute of Innovations

. Dependent variable
Relative advantage : T
Compatibility That is Explained

Complexity
Trialability
Observability

o L3 P

II. Type of Innovation—Decision

1 Optional

2. Gollective Rate of Adoption of

3 Authority I t]
nNovations

. Communication Channels
(g, mass media or interpersonal)

\Y

IV. MNature of the Social System

(e.g., its norms, degree of network interconnectedness, eto. )

V. Extent of Change Agents Promotion Efforts

2.1 Rogers(1983) Variable Determining Rate of Adoption

FXHERLVE L, BRI RDA ) R=Ya v e 2nWBRETDITA 77 (LD, 178k
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SimERONNE, BOTELEREENRHNDLVWIIEOHBEZE DELHLER 5.

[Rog83] &, F =YY T—VxY hOERSNNRERILEREEZEZ5TDIE, A
=AYV )= H—ENA ) N=Y 3V ERATOEERENR 3 %5 16 hDETH D
ERRT WD,

ERETIV(BEARAETIV)

T K 22 A D B B 75 D BB FE & BT 5K A L D& UT Bass ETAMREIT S
Nd. ZOETNEA ) R=Ya vEREREREOHATFERNIIL2HAE (HEHE) &
EHADZ FIAIREONMERIZE DAL (BiKE) Lo T IEI I NS #EEL
LTHH LTS (MMBI0]).

n(t) = S = plm — N(@) + N (1) L (m - N@) 21)

m

ZZTn(t) XMt ICB I AER, NG) I3RSt CORBEREAEREZRLTEY,
m FTEAE B ERAE D LR Z RO D ER, p & NP ERE, ¢ 2 HEREET5.
R21OFHAE T HIFOAIFONRWHEBIZLDEAE2HO DL, F2HILEFDI
W BIZLOBEHZHODLTVD.
Z<DERETIVEFARICHRZBRTOHANDIHEEHETHLLVIREES
X, HBEELKROITEZ HRENCE > TEEHMEL TWS. ET V% BT 5 2 & THHM
MRDMERZIZTDIENARETH DL —F, AADHEEE B OMAEMKFEREL» 5
ZFBHEBIIOVTOREITHE L.
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22 H—ERY—H4 T4 TICBITFBEILTH—E R MNHFRE
DENG

1923 FEDH B D D H1iZ Convenience goods &\ D REMN G TIffibTHBY, ¥ —
CAY—T T+« V7S IZE T2 79— AHAMFZEIE, FEMERTZEIC RGO R %
HEBIENTEDS. FEEOMHEITIEIRES S ZOOWMFENDHD. —DIXHEH DL K
FICBET 2R THY, HFHIREICNTIHEE DRI, VRS R Z & ORRICE
Y0 DWT, MG EFEMECBET RSP —EAZHBEEN L ORITER L T
KMIZDWTEHLUTEY, WITNE i Ok LAS T 2 OAMfiff 12522 % B IF 3 Z K DOFf
52 ([BSGO2]) LA & 5.

MY —EA L WS EEELLIGEG, Y-EARMEFIINTIHIHEEOE SN K
X<, TR (M intangibility), A2 & HEERICHEAEL (FRMED
2 W I A A 4 Msimultaneity,  inseparatability), B % EHELT S Z & BNHEET (R
1 M:heterogeneity), {476 T 20> (M WE:perishability) & > Kt d 2 ([#iLk 08,
ITHEE 10, BRI 10]).

AFEDORNKTHZEHEOE—DY —ECAAR L —Y 3 VML 40T 25—
CADHBEHE UTAHREZEDTHY, 727/ 0TV =% RMHND Z LT, BEE
DY —CARBEREL, MEELEOS L ANAETHS ((BBM00]). [MORBOO] 1,
SST # A& 7DMEN B LE Y —CAZEEUEDIHEMNEA Y EZ—T o1 ALE
#L, HWB LA v Z—7 2 —ABN SST 24 %% L/ ET, CIT FiE1Z2HWTL
TYVVITWNEESHL, SST MAICET2EEMEORKNEZHRLZ., FHAELZHEIE
5 3 ERDONFUL, BN (68 %), BEREFEHE (21 %), BE=— XDk (11 %) T
HY, HEEBMEDOFRT—HFLZDRA Y M 2B ZONRMENTHZLwmUTVS.
[BOMO2] IZFEAET 2 DMWY MARBEEMRIZA V80 hOHBHEHEE NI L, H
TSST 2FHT DRHED SST ZAEXMAITEEET I HERNICEHL, BEMHSNTRENE
NI AALRIAVEERRLTND.

INSDEMNZRBERBERIZINA, MEFET IV E AW SST OZAEEIEDFERN T2

*1 Critical incident technique http://www.usabilitybok.org/critical=incident=technique
CIT FEIZBWTIE, 7Y 7 — bholEEHIX, HEOWME/AEOFK % FiEt 3 3T 2o n
2Rl B ERDLENT VD
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DWTHRGE U 2 BT RN L BAEMET S, [MOBRO3] %, FIHZED Y AT LY —)U{H I
DX AT 4 TR DEIRIE (Technology Anxiety) &, MOTE ST 7 ¢ v 2 ZH & kL
TRV 7 —CABOMHREOHPR 7L ULTRELTEY, HNKIZENTWS L
BMALTWS. [MBOBO05| i&1 / R—> a VEMAIZET 2 X225 12 LT, HzER
[ DFAATIZ R 2 % BAF T HAi A R HE R (Technology Readiness : TR) »33#{R 5 1H T D
TERRRIZHNTH Y, RICTROBEPEREN T, ThEENI 8T 2N TRICH
ELTWD EFHLTHS.

ZREU, HBEOFHERRAZ2ERIT2OEFMBHETIEARL, SST fHMEEZ HiET
PEIKREBRFNELSBENDHY, BELERIZINHEEVEELZEHEZH>TWD
([CMO7)).

FEFE T & DMEET TR A SST Ol @ ERFAEMICARICHEL TV LD
WFZ R ([LCPOS, LHOT)) 239 % — AT, T7 1 > OMET-6 % 126 5 % ko 75
BT, TRIZEOWDIED SST MHDREBEIL K P ZEITEINI B V87 PUMERL
TWZW ([LGGVRO6]). [CMLV13] &, #EEZEHEOMZEFHAEIITL, a2 NOHEHE
MR ERPBRMEOBBEREN E OB EZ LU TS0 2lE U AR, Sind &
DYEERED, BMEL D MM SST MHZHFE Z L, SST 2L ZWEHKD O & Dl
SST I T DEMAMEN &, INNEEL IV EEE U, HEicxd 2 EMMEIME X 12
BAHLTHD EHE LTS,

[Dav86] 1&, I a—&ZADEKRGH %@ U T “Technology Acceptance Model
(TAM)” Z$2IBL, MBI NG L BIEMEED — D0 H Y AT LDZEEZ DD
ZERZAED TR FEIERIZHIAL TV 5 ([Dav89, DBWSI]).

[DB02] & TAM % J£ 8l & 9 % Attitudinal model of technology-based self-service
(TBSS) # &R X, SST MAHDRERKIIHEZMANRORMEL, ¥ — Y A& % Y
D& RWASHEST D Z L R EHICHER L, F—ORAED, GirvREIC X > THE
FERMES ZEMNPHL TV,

[DB02] 5%, EEIZT7 7 A b7 — RIESICTHEXZ1T O BUC, kil Y ik BICEX 247
DEMOTMZ, BV TH—CATEXEZITDFAATIO - DOERKLZHEL, FEilFER
%8 U CTIEAARHE R AR E D & 512 SST ANDREER AL & SST FIHRIIZHEE % K
EUZMERGEL TV,

WINER & LT, BERNWEEZRDZY, HrILWEDIFETHo/20, JEY—E2x%
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Moderating Variables

— Gonsumer traits —— Situational factors
*  Self efficacy
* Inherent novelty seeking *  Perceived waiting time
Meed for interaction *  Spocial anxiety

*  Self consciousness

Ease of use
H1
H2 Attitude H4 .
performance » toward using Intention of
/H3 TBSS using TBS5
- /

2.2 Davis, Bagozzi (2002) An attitudinal model of technology-based self-service:
moderating effects of consumer traits and situational factors

brAZY, BREGROBI R ENSST NORERRICEEL, AUEKNE LT, MEIhA
FHRMEORBRMANS REND Z L2 T 2 ARLRINU 50 AY SST I R M IZ %
ERIEL TS EHBL TS ([DB02)).

[GPVD*11, Liul2] 5%, BHEEA VA SST FIAZHICBEENHZ L, BNGREER
B9 5IZETSSTMADHEFER L ZLEHEORMZENTIDHLEHHAL TS,

INLDY—CAY =T 7« v 7 HBOBERE 2 BT 2 &, FEEDORRE L RTUK
NDT TO—FNEGTH L0 SST FAEFICHEE2 52252 &, MAD SST IZX7
DREEIIMEED Y R— MLV LA TH D LB TX 5, EHEMEDOKRIE, SST
FIFIZBET 28N T8, MRETIVEMELZ LT, WELZBBRESNTDZ LT
ZRTOMHADORI ZHLNIZL TN D,

ULInUADRS, ZN05DOMSITHRERZEEFERFZFEE TV & A0 2 AKESURGE
W E-STHY, Ax 2T —EAREIZE T 2RUOEFZRIFETH D, WKHEOD
RO AL ORMEACE Z R U - BB AR RREREA N =X L, DEDBHNRHEED
SST ERDTEOHBUIZIEE > TWARW. AT, SST OFAMREZ T, 1>ty
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74 7EMMU~Y ([JLGGVR06, MOBRO3]) 7t Z&hBAL—RIZ%TT5E51C
EBTIA V&S 2 X ([KC13)), EIREEKY AL Z L5 ([CY08]), Bk~ miE®
DRBERZINTWDE D, EBRIZTNDO DUERVFRTH S0 % WINTHEFET 2 00
METHD.

23 I—VxVRMNR—ZIEFI
2.3.1 ABM %2

I—VzY MR=ZEF)N (ABM)E, YIAVFT—Y x>V Y AFL (MAS) L EIF
ENTBY, TORAPTELLEDIE THEET IV THS ([Sch69, Sch7l]). %4 E
FIEI 7 0DHALLHFEHREL Y7 ODHLFNFER L ORBELZASMZLTSY
(g 17)), R AT 7, A%, BIOMBREOREERYAA T ([Thoml6)).
ZORHTIEBIAPEROKEERHAR L EHONTE Y ([Axed7, Ced97]), FEEAE
FURESE D E ([Josh01, GTO3, 5% 10]) HHFED T 28 % 51F T ¥ 7.

I—=VxY MR=ZAETFIVE, BEMNZEERE L >THHT 2T —Y = v b HEi
EN—2, INEHSXEBRRACICEALERT—Y oV NIRRT S 28T, T—
VIV IR—A¥YIal—vay (ABS) 3RELTEAZ. #H0oT—Y v MNEOHAE
R 2 U TN 2 DHARERTIVFT—Y v FY AT A, Binitay 2
FADRREMPL LS L T2 DTHS ([ 13, FE 10, FEF 13]). [0 04] Ix, A
R —Yay ) —FLEd 50T, ABM 2V /2HE20MEMEI 2 ZHT2T 7
O—FIZDOWTEHHLTW5.

ABM T =Y x v b EIESPAIRIRAE & BB ERE S & 2 0l 2 208D 1R % V72 2
JOABAFHBPAOET VL AV Ea—8YIal—ya VIZREHT N R LT Y
THATRN Y 70 —F L N7 70 —F 2@& L, HELSOAIFNEKD D%
HoTHY ([F9 04, F5 13]), 2V AT ARIEOB S CHMERBIFE S OB S % iR
5720, ABM EAHAREBRLIHRLIIGUT, ETIVOMGEEZMH NG ITE I L THE
XTI ([AFE 16, A 08, &5 13])). ABM O#FEIREIL <, SXULEARD 5P JE
s, TanY—, RFIEEE, BRARBEFEOHGR TIEHRHNKNELTHREZRTY - L
T, TOHMAKEEET TS (86508, YKK 09, GR13]).

[RR11] & ABM D H A KT A V& IBL, MOSHFIEL LT 280 TY—7 74
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VI HREIZB S ABM OFfifE % HHH L, ABM 25 U 72 38 £ fHI 2% ABM 3 FH 23%) 5
M35 (F 2.1) IOV THL TV 3.

# 2.1 Rand and Rust(2011)When is agent-based modeling appropriate?
1. PR 7 — & WO AN T K DEOGE T T — L8, KBEERT—&
D G E I IHETFEN R R, T O R EBIEOLE % K
> DM Y]
2. JRFTHI R G HE A | A < ORI EAEF D EHEN DJRATINIZ R 2 I DA I
HAEH

3. HE M R BEMEREENCER LT T, TEIRERNRL 25
BIZEH

4. ENRREDPBE | RETIRBEERDPZVGEEIMD H DO Z VA6, &

ASE 31 WT—&, 2V NI = AR—ZEDEMNZ IR DDICE
%h

5. R EHE IR DR & LT BT MR Y AT LD AN A. B

)77 — L DIAMRREE D 0 A7 AT 6E
6. T—YxrhD#E | AT LRBE L BB REMATITHRAZ2LE LT —
JotE Vv bheHWHE

BB OWEED 2y KT — 2 BFi%, 75 KNV KU ¥ 7T 0 4 e i 0 78
W, B & OHIZEREN T O MR & EBT 5 HREN A EICHE L TH ABM T
W5 RT3 ([TA07, BS15, AHPO11)).

S ) R=Y 3 VERIZE LTI, [Eh07] A2 FAIDF Y kT —2 Ol ¥ 2 HARA
BFY3al—vavESLEMEL, 7503 OFEME S THAESR 3L
TWa., BEMRE2ETY VITBI01, BRF Rt L IIEFUMER /ST A—4
ERETHHEN DD LRI, HROYF ) AEEEL, ARRITESOEERER
REMT S 2 LT, RENICEECORONGE - FlE R T BEEND B, T O
T, BRETHENAT—Y Y N, U ZRFRGSEEAERZELT, v 2054
BFEOAITEE VERI ST 42T I 2L —Y a Vi, RMINTE L T
WEEHEE>TVREER LS.

LW ) R—Yavolk, BELGFRORERE, CEMOBREREIKE RS, ~—TT v I3V
AETI, INGEY &Y —E AB
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%< O RETIVIEHS (7)) HREXARHbNd D, Mo ifEXE Az kET IV
WL NMPHE2EIPHEERE LB IS kE HOREEFMLU/ZREBTUMMETEAR
Wi, AR T 2EADETHRIRIFFETH D L WHHEEZ L LI, HEE2EDTT
#xHm—DHBEATEIMEL TV LR ERHINTVS.

TOBAEMR K EMS HEL LT MG 07 BT—Yxy hR—ZEFINOEH %
Z U, Bass(1969) BMEE U M5 ARA TR T 2 HAN LY LE T ([Bas69]) %2, ¥
ATLEAFIVvI A (SD) ETNVEMALSM TR R EREEZZET, =T—Y Vb
NR—=ZADETIDHFDAY Y NEFHHL TS, BEPHEOT—YzY &2 ATHE
DEIVIZT VY ELIBEIE, fioT—Y Y b EFEEROLEEZ TV, —EDHERT
NAATATIZE2HMBEROLELZT, lcDT—Y oy ME—E& LD 5 EH
ERLIILIZEST, TOHRGBEAOBERZEDD L WD K THIEMHZDOEHZIT>TH
% ([ 07)).

SD ETIMEEL 2 ATHRIE, 2TOMEHE, MhEOBETHEREB TV L
WS Z e EIEERRMIZKEL, R TORBEEOHEETEHN -HTHL L \VWD /T, ABM
TIIRBEEENELHEMERE L THERAD I ENARETHD. T—Y Y MEICERANIE
BEAREL, BEMAKXORBEHEDOEREDIEISG DI EZE/RLTWVWD, DFEFIT—VY
NMER 2 BSG T 2502 REMIZL, RETZ—Y Y MIEDDEBEOERIRIZ D
R TIBEEAROEVEZIEL, SD EFIVEDLEBEOHT, B ERBELRICHEE 5E
WZEEWEZLTWS.

B— 2 IEHH L FROFMAN DL BT 2 LK S RV D B A, 4 09]
E, IMAMEBMIZE CELTH—ECADERREIZOWTE ABM IZ& 2 EF L% KA
T3,

BENRMET I - ADEENS, BHEENENZITOMAZEZZTEIE1E, Bx%
D) ELARNERCEENE T DEANNZMMEBCRERICL >TRESELEIN, I —
EAISMGE R IZEA I NS DI TRV, TOL RBUSEEEL, I 70 THRA%
MYOAALE ET, BEMRNEVERCERE 2NV IAAY 7 ONBRET V2 HELET LS Z
&T, FFHOEW ABM BEEOHREEZRL TS,
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2.3.2 ABM O#R:EEAE

ANTOERETSZMEL, BROYI 2L —Ya ViR E2FMi2 T2 & X2, HHOR
V% R IREHR T 5 2 Stylized fact 2 RIS 2 2 & A—RIT ([Cril3, MM 12]), ¥
2L —YaviZkoTELLINLIEROBEREIHELATEH I N TV RN A
REEHEET 222128 > TRIEEMNTTREL SN T3 ([GRBT05, Hirl6, RG12)).

AT, ABM & H\W /2 FEERZER OB FE L2 OB 2 MEEHIETHW O — %K 724
HEEUT, ETNVOEHMNL N —VEBREL, RO UL AZREOT2H D% K
H3 25/ —VigME TV >~ 7 (Pattern-Oriented Modeling:POM) &\ 5 FEME NI
NTWwa ([GFJT96, RHO2, B8 13]). POM TIXET IV EEFEE2GE LD 2HDD 7 1)
R—YEBR, 74NVEZ—%BLTHHEINAZT—ZENRZ—V LR, RE—VIFBHED
BFREVET TN TOM) BOENERE T ([BF 13).

BEBINZNRZ—VIZERINAZTO0E AR L ABRLEINTNWSDT, POM D
HEE NS Z =Y Hia FLTZD UL A AT 2 2L L\W2 2 ((WIHG03]). ABM
I 7 00FEHPTNSICHE L RIFT IO LB E LR REH, T Ot Ml T
ZAIED THHHM) RETNTHD I EVEHAUBRATETIVEENEZELZLLTWD
([RG12)).

BRERRE IR CHEMERBIERRZMIET D I2IE, B— N =V DATIEEWVHHAN
PRONZVEENRH Y, POM IZRZLEETCEHBD NN -V E2RHITEH I L %2
LLTHEY, BETERETIVERIET 2 72ODRKHMIE 2~ 4 HARE TRV INT WS
(IGRBT05, RG12, & 13)). #ED 42—V BHETE2 22T, [BHllX WA ERD Y
AT LEEEBERT 21T TRL, EBEOY AT AN OEIfEE LR T ke EIZKBR
LTWa] L bhTWa ([ZPKOO)).

24 T—IVIMHHR

AYVa—2yIal—va v TRAMAH 2 OHN % FUTHLT 2 8MA#4% %
5 OIXHEET d 2 5 ([SSS16]), 7'— 3 ¥ F LA S A 2 L IRIAZE b B FRAD R AL
EBMT VLA VIZERDZ EATRET, T—I 7 LA MR L < & % 880 R % 85
LD EICES UTIRS C L ISl LAHEEZE R 5NTVS (DukTd]). 7 —AREEO

17



KBRTYDES> BRIEN D20 e M2 EBELEAETHY ([Grevd]), ETOF —AIZBW
TRV EBEUBERBELINS 07 AH=v 2 (Core mechanic) ] WFEEINTEHY
(AR 16)), AT AI=V ZEZMT VLA Y ORBRT A v ZDEDLE R D ([SZ04)).

[Gre88] I, HOWMMOEEBEADSID, F—I v F/PyIal—YavEilEl
TEHBMIZTN S 23T 2 Z ENEELFE R, BAFITH U THETFITHR A Al % 5
FATHTIMEZIEEIRSILLIIBL TV, E14)i1c&de, =3 v 7o —
VWFVAZRHLAEINVFI—V by Ialb—yaryo—RETHY, [Greds] Dif
892 5 BMD T — ARE 70X 213 ABM H2E & BIRIME A &V

BEH2OME % ETMEL, AXPHBEOMBE/ERICER U AN S MERRICTY 7o —
FETBEINFI—YVzvbhvIalb—varve, BHELEDT 1 —)b RIFE L EERZRIA
CEETEZT—IVIN, ANORNTEICEFOBBRMEICET I 220 O
RIMET 2 L EZ NS (UMK 15]). ¥—3I Y7L ABM Of&IE, ABMNI—Y Yk
EUTSETEI LT, FizZMHEFHIZETIHENME SN ([ 14]), F¥—I V7
EOoTZ—V VY MPAIZEUDZEHRZFENNVIZ, NOBHRBRMPITEZHHEAL D
O, TOFEEFN - RHET 2 ERNORE, MAXPERICEL D&k - LERR, MHEE
FIBRY I3 2= —Y a Vv e BRI IEE (IM13) L LTHATHZ L EZ BN,

FEHAOBEAMIEEFEL 22V Ea—&R ETORTERPIYNF TV NV AT

EREEPE LB Y AT AL UTHERIE S ([HF 03]), B 023 EBRo Il
BBFEALIZES LT E0EERY =L e LT, HEIZHACSNTOS ([Ried6)).

BRI 11) 1, EVR AT —AEPHEOFH IO AW IZT — X & VA 78 3Ly
Mr& VAR RN HZ I L 2RIEL TS,

T—=LDTTV—=T 4 V7, T—AL%BUY AT LADORKEOMARE % BIERED
P ORIFE 20D FEME L ([Duk74]), FEIHER RS E > TIES D &M
AU B RRDOFLIMS AAMENRH S (R 00]). fi&ET7—ATHZMRZERHL, #r
LWEID OTHEZ SN TE2ODEDTHY, BEIFFHEONEMWEIE > EAL,
FROERIEVEBH 2 L5 BMBELORMSIAENAEBETIHLE VA LS. [GKO5| R
THBE I D AR E LTI —I VT e WS FIEEOAMMELRHEML 725 2T, 7 —LAHK
DIERNSEINDIEROALLT, YIalb—Ya itV — IV 2#EHT5 LT,
— I VD DELNAEROMIROIE % KT X % L [SSS16] 1EHH L TW3.
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2.5 ERHEBDLAED T

AEFFEIEY — AR H T RNZBDZENFRTEHI — IV O & R8BI, BERERAN
ZALBEMEUZETINEREL, HELEDT—R2#HATH I TH—E A4 R —
YavOERERADZEDTHD. HITHE L AIEOBRE K 2.2, £ 2.3 D@1 HKH
T5.

2.2 SATHRGE & RIS DOALE D

BESRET IV - RERSH BEETIV - ZEITE SN
ABWE | A RN—= 3 v RAEHEEA L
PR [Rog83] [f# 07]
EVERE | Y — & ARE MRS Y — AWK
(BSG02] [T 4 09]
SST | % i )& 73 Hr
IMORBOO]
22y SST FAHICEd 2 3H &
[CMLV13]
MREERY T 0Y—ZRETIV SST ZADHMHEE TV
EEFAE | [Dav86][Davs9] FH DA
SST =B Z K7 (AAHE)
IMOBR03][DB02][LH07]
fiize k& M1 SST 225 5 [N 3 Hr
[LGGVRO6][GPVD*H11]

[Rog83] 12 £ 51 / R—v 3 V¥ R & (S 2 ERE A%, [BSG02] A4 L 7= SST i
ZENE DM D FMEE RO, INSITMATHEENODE TV ¥ 7 0HE HEEE
WZIZHD < SST FIHFZ Ofii & B DR KE 434t (IMORBO0]) %, FEERD iz f % (2Rt
U7z SST FIHRIEICEDLETET I 74 v IR - TT7 74 VILBO RIFTHEE %
RBRINR U2 E A ((CMLV13]) O E»NH 5.

[Dav86] A3 #2ME L 7z TAM £ 7 )V % 1512, SST AR O EEMIEITE D BN S
R BIIHREEL 2N E BT L. HEZED SST T8 T 2RI, Z&X
5 F AR (2 7 4 — F A U 7z Technology Anxiety ([MOBRO3]) £ U < & Technology
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Readiness &\ 5 NHRPLADS — I SST FIH ISR E %2 RIFUMEINICE AR TH D
([LHOT]) & UZWZeiRnid o —7, MEmEs OB RFH S 2H O MHRICH W TR, SST
FIH DR Y i X % B 1781 Technology Readiness I&/NX 781 > /827 N UDBIHIT S 72
Mo 20D EERAR S XN T WS ([LGGVROG)).

[DBO02] (F5£EEMIC SST A IZ £ 2 @R T AR MEISAR I NS HEE OWNHEIRIE I
Z, RHEESONRY DN DOHKRE WD AR, D F Y FDRILASEBE T K%
BEREICHEL RIFT L 2HERLUTEY, [GPVDT11] IXZEHEICE 15 SST O#ER I
HHHOREINPEFRT D Z L%, SSTEROHEFERTH D EEHOEIIXEZNFREDOH S

NTTIEETE 2 LIBT3,

# 2.3 BIHEMEORGNE & AFZEDON L

M ANA SST 5% | [Rog83] | [& 07] | AM5E

KIEH /NEH T [fAl& 09]
X S A EA v v v

ZRATH) v v
FREEXT 5 WaET I v v v

HRETI v v
=y M HLHL L v v v
ZELANL ALV v v
BFEMZDONET— 4 v v v
Y A ELAE v v
FHEADiEH v

+MOBRO3] [DB02] [LH07] [LGGVRO6] [GPVD*11]

INSD%EIE, SST FAZEROMSE TV P2 RERND S 2 @R, €RMIZEZ
BOolERTHEN, HEHEODHZEERERA N =X LFERINTVR,

& DOZRIEATRIZE L DV EHPERDOTICH L WEEP T - 2DZETH %
REE OBE SRR HIR % R L 72 ECEMICHEIL, 27 0ias LE 7 IVAESED AT {E
MERLUTHD [WE 07, WA 09). UMALAENS, REROBHIELZDT—ZZ2HNTEDH
T, BHINAZBRIEEEIIRE, MR REDIIEE>TWVD.

AT, HRBESOMSHNAFRIZEEEST, HELRDOT — X 2 ZBRERIZER
U, SST ZADBATE 7 % Rl D fb# % J& DRI % % 58§ 2 B R BT 7 IVIZH AGA
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LI EIZ&Y, Y—EAARL =Y a VEFIIET D EENLRER, SEA EOFNN
D522 (LMADHELZHIETLDOTHS.

ARBFZEOx 4%, £ 2.4 OmRTEY, [RR11] OFEIET 2 ABM FI #8254 % ff 2
TWd., ZEEOE—IIBIMREDY —ECAA TV avVORENE2MHEROATERT DI L
FZYTIERL, HFEGSOFBAIIIL RO ZMOZERBHEATHS.

o REIZHA DRI Z R THW 42 Z & FAETIVDEM)
o REFF L, RELBEDHETHAEMFHBHD Z L

fifl % D DFBFNE T IV RBU G U TR N E T 2 HEAEHPE T EBWED
THIHERIZ AR I NS OR FIRIE AL TIET DR,

£2.4 AHZIZBITD ABM R HEHE
BB &L 100 fiET—Y ¥ bEHKD.
EBRDE-IBNSRER T, BLURELEBAZ Y TH

L. il 7 — &
2. R 75 A 75 A

HAEH DO EAEHNEEREISHEE RIFL TV,
3. EM IT—Vzr e RIERIEIIFMHYARE, SST (T H5E

E, ZEOY I RBBEER LY THDS. »OKE
DESBRET—Y Y MEFEETD.

4. SR REIN I L

EDOOr—y a VIFERBIRED R A IV T DOMEE TR

TREREE ERBENEZE 25T,
5. KR A E R i Z 72 RPUZZEALT 2 728, RBUTIE U 72 B Y) B H
RKbDoND.

J T 2 D JR 520 AR o D B8 RS R0 fi s D R IR & D 22 4L 3T 8
EFUHEE RITT.

6. T—Y Y MDD
o

RETLIHHAETNVNEE-ARTGELB L THWDE0NIE, EBENLY —EAAXRL =Y ay
MALDOBERIMETHD. ABM 2 HOZZBWEBRE TV TIIMEAL AL (2710) OI7H)
M, BHLAL (x70) OBfe2RHETZ I 2HET.

REREDTER L BLHMENETNZIY & BREOHEAEM & 2 flAAA 2 FZERZE M »
5, RADEEMNOEBORETHEE S EELT 2R EEOHIIL AT RN 2 MEET 5.
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26 AEDFED

ARFETHE, BEMELE LTS I RN=Ya vERFEY— AT =T 70 VY 7HEBICE T
% SSTHEDR ML, BFICHEMSZOBFREZAELTEIT VLY M—=ZETN, T
LTRDEIXRFVR2E 0T IR/ TEDL T —I VI OPHAIIDONTHEB L /2.

A ) R—= 2% SST OMEFILTIE, HLUWTEHFRAORETRZRDH Y — EARR
DHBRT, BLIOMEELEZHEOREFIZOWTELLMENLZINT WS, TNHE2ENT
5L, SSTEINDBELEPZAICY 2D, MMWEMESHE I, 2DT7 7k A5
RECHIETHD I &, MBHONWER DRI E BEREICHEE KJFL, ZBENO
HEIF v 71 VIS T2 R LREEZ RS D 2 L THBEAVRG 2L, TOEBIZIE
WEEPRIWVEEZHES LxedOoNELD.

U UBAS, —ilOBEM ISR ORGENE ENROEREFFIEICE & D < HI R
RETIVOBGEICEE>TEHY, HEZORMPHEEMEHAEZMARAAZBERREA N =X
ADBERREZHETIDZNE WS FEI ERINT NS,

HEEPH Y —CADYE RBLOMFICL EE 5T, BIGPERO SR HEM, &R
DR EL, TanY—, RFEEHLR L, ABM HFEOHEEITIA <, BEFOHH T
PR RBRRL 2 HB T Y =) UTTO#EMHEFZILT TS, #HELRREL2DOH
Bl& AT 5 HiEE LT, Stylized fact /8% — VT F ) ¥ 7 (POM) &5 Tk
RIEXNTEY, ETNVOEHFHNOHMB U ZNE—UNBFELED TN & EEBERE T
T5H5ILT, HEEAVOHANZ2EOD ZENARELEINTNS.

Y- ABROBEREETIVICEBOT— R 2 RBEUHAEGER2HE TP,
Y- 2AARL =Y avVOFHRHERETIVICEWT, BIXNAFEOHRICEE ST,
BSEBIDFHENZ mdd Z e NRDLNT WS,

BEAFZE DR & U T, SST D RARHENDRIBTHE FH i & & @ D MERNIR S I
TWd., Y—EAARL =Y a oG, AR <ZEATDRUANDFULI KD 51
5720, FlBHKIEY —EAMEEROY A7 25 QBFIZETML TN,

—ALINZBF TR, BRNZSEROIRY, HIZEAT 2RI D F250»
DEBEY - A2 H5TD I LR BHEMRARMAD KD OND.
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OFE—OY—EXAXRL— 37
HMEIRETILDOEE

24

\' H
& o

AFETIE, Y—EAARV =Y aVE2ENIIHBET2ET NV EMET L. EBEOEED
HAEOE — B AT AN/ 2T —RE2ETIVICEHRTE, -V hR—A
E7)NV (ABM) # HWC, ERZEBOHBTZ—Y oy NAMHEEMAZEL THENZER
WEEATDETNVOEBEOBHE T — 2 L DEMZMREET 5.

3.1 T, WNRBEIRDLEFEY O SHRECRE, MEXLY AT ANSHIM U 27— 2B,
B L OV — AR EBIG TBI S N RE DO ERATENIZ DWW THHT 5.

32T, MEETINVOEKL B2 EREM, RET—Y Y MOITEZRET T L4
BOMSE2RAR72 LT, EFTNVOMER LOMED S &M GEEZHHTS.

BREA2OBHRETNOTO N &AL TONEEZ &2 ER%Z 3.3 Tilik L, REDKR
LR %E 3.4 THHT S,

31 MRETIMEENAT—F, BHRFH

& e T 248

AW THREE M % 17> Bk, MERIRE P HERT6 S 2475 EOHIEO L — &
$2. UEMICE 3 EEOBREEI O — a VB, TOREIENM 3.1 IR, —
1245 K719 > & (Interpersonal service) AR IZHF £ M3 A H Y ( ([GPVD*11)),
HEIF Ty 21 VR (AIHE) MRS B B IRE. FAN Y YR TIE, HREOD
FHEY, FHMEAS O OBREEIONTHET S, — /4, ABEHAOBRERS
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ST, BERFZOZITEYD OANARTHY, HLFAWIIRO TFAMTHTE I Y V&
(Baggage Drop) TITO MENRDHD.

Experimental Space of

Airport departure Interpersonal
Service If there 15 no waiting
lobby e .
v passengers for baggage
ABM creates Passenger agents * check, Baggage Drop

positions are

lil . Ba goage available tor

Customer D Interpersonal

service A i rop check-in
i" " *u -7

agent
Self-service

Passenger Kiosk
> @ agent
Decision Making Zone Passengers with baggage goto
Baggage Drop for check bags after

obtainmg Boarding Pass.

Each passenger agent perceives external situation to
decide walking direction autonomously.

3.1 EERZEM DA PER & FEBE

FMATF—4

BREFHIREDOHABOE —ADREXA IV IPHLFHYOEE, BIRUZHBET
WMEA TV a vEOITHEREIL, MESEYATAPLHME L AT —22FAT 5. fhb
T — A DR REEIEOBE LM 3.2 127”89 . DatasetA, DatasetB, DatasetD (&
RV AT AL U ZEED 1 EOERERED T —Z THS. DatasetC IXHE)
BHAREANDOHESG A VA 2 —DFERTH 5. DatasetA IHBRIKEDTES T 7 1 v
7 (MR, EFE, FH) L RfTSt: (EEEFMAME, FEEER), BEsRARE, <A
V—UREID RNEENTWS. DatasetA DHFOY A L —Y2HID 267 D REDIE R
JEIE % BEEL L, PSR, SN, BERR S, S EBRR EES, FIEE
Ty I AFEDOEREZMMU 727 — XM DatasetB TdH 5. DatasetD &0 & —Z|F X 1 I
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VIDOREERE UTEREOS HEDERKREDF =y VA4 VAL IV T 2D NE %
HLUTW5.

S T DatasetB
[ (N=7689)7 Friight history
| i (frequency. SST usage)
-n : /" Recency \ i Recent usage
- - Frequency : Frequency
T,..q : * Monetary : Compartment class
=0 N [ | of fight _ | | _ DatasetC
3(1iF 7" T occadion and T ] (N=107)
o { self-service | !
@ ¥ \_ Choosing : Enterview] |
~| " P data |,

. Gender

Demographics Nationality
Age DatasetD

- Baggage =

Travel conditions Travel Together Fl’qassdef\ger il’}:ow up

Self-service flag LRI |
DatasetA
(N=12338)

3.2 fR&ET— AW

AR M

i 2t ORMET — AP T OEE S RNEIHL THL. Kl EGORMEZ2IIY T
2O0—3ARFY V7Y (LCC) &, FMAZRICHIEAMAZERE LAY —EARY) ¥—7»°
HD7D, MEDONEHNET L. KifFEITEIN 7Y —EAEMOZRPFHEIZEZR SN
TWbZY, BEFRIATYaVORIRICIAN VYT 4 THRLRNWI L EHifEE
5.

s

3.1.1 BRAIINAREITH

AIADOEREHEDOHFEDO Y —T, HFBREED —FL OCREZEIRL, 7HDEM
BRI A, x2S 9 HADITEIBIR 21772, 2HLDBIEEZEUTEHIIXIN
REBEHSDOFERA Y, MEASHBREDENPFEIINTIREDY) 77V avieR
3112359,
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REDT 70 —FRHFHW N O THIVE, BEFEFIHAKR LICKEEBL TW
52 ENBIEI N,
BH, HERAHERE L, BEREZMNHUTERFRI 21T ARERZERFR S 2
o REMTIRLEZEDET 2 (R 3.1).
Passenger_using_Sel f service

Sel fservice_usage_rate = Al Passenger (3.1)

# 3.1 IREDTERRA L IREBEAND IS

(FEULES=Y FEHRFHEEAND

#H 4 HEE R S RE

REDMGEEZELU > A CTHEKZ AT S IRE | ZMHSTILU D KRE

< HERRIZBOD 2 bWk ENZ T S R

BT T VOERIZEEL T, WRRARYBEEGREEHRT D201, RERHY AT A

MO UZT—RIZE LDV TEHN AR BUEZ R E L 2. FERED B2 0VGE1E, 6k
KA2ITRUZBIEEZ HNTERETD.

32 BATY—EARMEZEETI
321 ETFTIHEE (Agent-Based model)

EERZEE DMK

ETIVIFEETLIHEFEOE—2BELTEY, =20V 7IZKSIND (K 3.3). HiF
1 — (Contact area) (ZE[E U/ZRET—Y =V M, ENRE & ORI L EIZ R T
Decision area THRERFH I A 7> a v 2 FIHRE L, Check-in area WD FEIRFT AL T
MEA TV a D, RET—Y oy MIEDRREMEL 2 1T, 3.22 THRAET D
[ BHA 2 (“Self-service Preference Index”)] #8H L, BEREEZTD.

REL—Y Y MOFEBRZEMANOHBR A I VI, MBEREY AT AN 552 Hk%
BRTD. AFRLET—EZNOEANID Y ROIRIZHFD DL RE, BRI HBEZ #5 fk
HOEGERD, RRZEMTHBROFRZMRNICHE TS LD ITRET D,
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Contact Decision Check-in
area area area

‘ > Interpersonal

Passenger agent

8

CSR agent

Self-service
kiosk

W

3.3 HEHETIVEEEX

BEREXANZXLA

HEREROBEREA D= AL ZK 34 1R, ERERICBNH CFRERL21I Y
TTHEAINDIREL—IY v M, MBELZMAOMBERE T—Y 2 MESONHE
Rz AJiEE U, 77 V—H#EwmICE > TREUZBEIZE & DES#ITHMZRET .
MERERE E DO RFHREI ATV a VAHEDORITH Y, WIHAREE & I H BRI
NI LMPURIHYTZ2EDTH S, FEMITIREI LA TR 5.

3.2.2 BEMEFIARER (Self-service Preference Index:SPI)

BEREDOM XY O L X

IV T Y — U AHMGRIROBEE TR0 TV 0TIRS O ST RIEET
B. 1) R—Va VERIEOWEREL N EHAL, 280 HHHRIGIERE T
TV DR & 75 % BRI TR 00 5E BAL L% BT 2.

FEEOY — U AR T, RERERFHIA TV 2 VERETEICHIY, MHN
OIS IR % IS T > TV 2 OWEIETH S, 220 U —C E BRI # 100 412
BIRoRBEEY I, [Zal03] D AR EE X UM AR L TR I N2 DI 5~20%
B L O EA L, WIREA E BB & BB/ 5 2 L R TH o 7
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—‘\
Hesitation Service agent Passenger agent integrates
status promotion information of “external

¥ context” and “internal status”

collectively and makes

[ Reduced hesitation status ]

decision.
Internal Status
#gent
nteraction
Passenger Passenger Self-service
Activity behavior preference
record Rules index
External context Self-service
usage
(V) f i1 +l=Yes
Perceivability Expected i Experiencesof ,:: -1=No
Frontline staff -~ 0 = random

waiting time a2

3.4 SST adoption model (2014) FEHRE A A = X AR

77—

NIFIEZBUTNEL 2 ERE W U CEEREZ TV, Bild D W I £ DR R
IS AI) I NDHWHANIIRS UEbETHREN AL Z FLTWwWd Elbnd. 2
DRiEDE & DX, AWrzo QR MAZE O Gk LT, 70 AT REMETH B
FIHRIEZHZ S OTIEARL, BRAKEHREIY KD FETHD 7 7 Y —Hamz #NT 5.

77 VISR R DOBEMIC RS, KRN IRSE CHIZE H DB S 2l Y UB T %
REN &2 BIAICERA L TWad ., BRERP L —Y VoI 27 7Y —1nY v I
FOoTHEOEHRIEME LTWDLEEZLND ([P 89]). ¥ — Y AFH THUEEN %
IO RELFEKT, TNWICEVY > ZBEREERMHAZET V7 — FHEETHLNTT
HZEIIHNHETHA D LH#HSTD.

[ 89) 1& 7 7 ¥ —HlFR D HEIEH Td 5 Zadeh(1984) D MKEHETAR NI & (Inprecision)
D] &2 ATV ANBEETE, NHRRIINHEVATLADOMBE 2RI DI
Mg KD LAa TZeidl 2HAVWS. 77V —8E51C&->T, JEVEVRALREEND A
FORODOEEEZ IV a2 —RIZANTEDLEDIIRDE] LEHLTWDS., RiFETIE, @
ANDEFBEGEIRA W= A LD ATV Y ADOHMIZH Y, BEDO Y —TREDZERITH
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ZRMMUTHDTFAN-MDORA L, BIRINREDTERAZSEIIU .

TENRAI & BEMEFIFAEM (Self-service Preference Index:SPI) O&EH A%

REL—Y Y MIAMREREZZAU, BHEEAHERORZIE, DIV M#EITHMZRE
5. HEBAARROZIEZIEELTDICHY, AMOBERZEZ AL AL,
77V —HimOPMAERHAT S, TEREROMRE L U TRHE L ZTE8RRICEBHL, T
FAN— N ORERANE & OITEBIZAE R0 55 28 2 727 BB (Fuzzy rules) %
3.2 1TmRT.

% 3.2 Fuzzy Rules(1)

Rule 1 | IF W is short and V is low, THEN rather choose
interpersonal service.

Rule 2 | IF W is long and V is high, THEN rather choose

self-service.

TEVANIE = DD ATE THEANI D V2O FEGHERM (W)) T EEEEO R A58 A
(V) BdY, ZTho0METIc &) AERHERN (SPI) 25T 5.

TEAHY Y AOFRELIERN (W) 2ALA=Z>0OMEE LT, H-10, SITmM%E
DRIV T7H—EAEI (SST) MHICE TSR HKRDOF T —HEEMAINTNDEEREN
LIS Th D & ((MORB00)), 45— ICIRMEE A AS SST RIFEIIC M E % RIES
Z & ([GPVDT11]), Z U CTRBIZY —EABGOITBHBRTEAAN T VY RELIIND
DOEERIREPHEEZRHT D I EABRINAZZENBITOoND. THEAATVZDF
SR (W) B O AME (EQT) DR FHIFA 3.2 IZRT.

(3.2)

BOT (NCCQ> — (NSSQ) ‘2

CCPs SSUs

ZOEAND NCCQ LIFAANAY VAFDREGINIWDREE %, CCPs & I13H ML
TWAAEAAY VAR ERT. NSSQIFHBERTORHHII WD IREBE, SSUs IZEHE
Bl ERLTWS. pl, p2IdEAIT VR HHBEOEHEDEAM T E2RTINT A —
2T, TNHDHEFHIKIZHBRT D, EEHNOSHEDENE AN VR & BEIEED
BRABLREOMBEREEZERL TV,

FEEEOFIH ATRERI M (V)] ORAEMI, HEE B2 CETHEAID Y &IZ
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S B 2 BT BT H 5. BB Z ORI L M X AR VERY, ik
HOBPULDOR G 2 25 B LWL L. BT 2 RE AUEIB Y 2 BT B SR IR
HHND LT TEBEEORM TR (V) EEEY, RERED 5% < ORENH
B x SHT5I LT, HBETOEDOOEAMIES 55 LICEE L.

SHEOBIIEE L, —oOFHREN &L DT 7V — B E KD 7R E G
U, EEBHEN (SPI) 25T 2 GEIEREDE 3.5 210).

SPI>008AE, Bz LFTSPI=1&L, RET—Y Y MEEBIS
AL, SPT <0088, BHE2Y) FIFCSPI= 1201, RET—Yry
M3 A Y Y ZIZEAPCIERT U, SPI = 0 OB &% 50% O E14 CHERIKC B BYH
AT B & S BE L

323 T77Y—HHRICLD SPIEDORH

X 3.5 C, SPI ODEHFEZFATS. MAND Rule-1, Rule-2 1344 7 7 I —HiwmD
“ODFEAIZRL TS, SHRAIOLEMIE, THALD V& PGSR (W), AH#l
X TEEEF MR TRENE (V) DA VYAV Y Tz ROZEHE2EL TN,

BEAAD VY FRESHEOEH

Rule-1 D ALk TEAAD VA FRELERM (W) 2 THW) L7 7V —H6%
KUTHY, A2 TRW] LU 77V —HAZRLTWVWD. flRIX, B35 TrRT@
D, ANl (B EQT =4 0Ba, THANY Y & TRELIRE (W)) % TEV] L&
CHEANIF AL =02522Y, TR\ CEUDIEAWIE A2=0.75 £ 25.

1 B 0D FU P ET AR AN B M D B

[ RS ORI AT AR (V)] 13, EEEE R L TV A IREBIC L > TRIMT S, [
T % D) O < IREBANN N A1 BT OTFAETREI LT < O, R A B %
fEL T BRI ICETNE, [EESOR A TR (V) A8 Es L MELTVs.
U, #Easz L3 RESSEBICHEY S L, AWBMOHBIEIE 25 L E(C
ORI TTRERIEME (V)] BAE< 25 L BE L L.

M350 Bl, B2 TRULAYT 7IE, HIHEN4ARBINTVEHEDAY AV Y
TEETHS. HIZIE, ABEIC 2 ZORET—V Y MFEY OVTVWEEE, &5
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AL (W) Estimate waiting time

Rule-1

(V) Percibability

B1

Rule-1 Membership score

C1

1 at
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(W) Estimate waiting time

Rule-2

(V) Percibability

Rule-2 Membership score

1 T
,

ll A2

T,
, \

B2
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El 1

Accosiated Membership score
Rule-1 and Rule-2

3.5 77Y—N—IO&HK (1)

VOAIEIZ2 LR, THEKORMBAMREMEE (V) 2 KW &L DEA NI
Bl=0252%0, B\ LEUDIEASWVIE B2=0.75 %5,

BHEBAHNE ZDOTERAOSK

B U 72 Bl % 25 2 OB A L, TNTNOTEIRI»SE-E%2 5T 5
Zrizky, SPI#H 3570k 2% X 3.5 2 THHATS.

Rule-1 IZTZ DD ANENSEHHINLFEREAKL, 77V —EREOHERDDL. i
BOHITIH A1NBL =025 &2, THNWIZEAAD VR 2ERTD] 77 V%4
(C1) DfEIX 0.25 £ 4 %. Rule-2 Tl A2NB2=0.75 &80, THNKIZEAID VE %
BIRT D] 77 V%4 (C2) DEIFX0.75 285, —2D7 7Y —%4 (Cl NHEEEL C2
W) OBEAMSTEFHEL, TOREM (SPI>0) £V, [Ebon0nd L HBKE
B T2 012RD. W, EEETNVLO IO T LAOEMKREFRIZEY, KFETIX
77V —EAEEBFEELTEY, Cl, C2OFELERDDZNDYIZ, K 3.5 TELR
INEAROHEBDES, 2%V, C2-Cl=C3DfE%KDTNS.
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324 ZREROEDHT EFTMAE

EFTTONEA TEMERL, ETNOEEHEZMHRL 721, BHELROGEHEETIVICE
U, ETNVOMEZBEENICERT S I 2T, EREMOBELXADELNEZNS. €T
VD Z LTI DOWTIE, BEMRTHIINZT -2y b (N#EKA3) D—D%
FAWTETIWNIA=RET 4TV 7L, IRICEBOZM %220 EEH X Nz tho
TRy NEETNVICHEATLZ LT, THEEAHAR] OFBEMEZBIZL, Hf% 1T
5. HBIZBATE TH (%60 5) OREOTVY—BEL 1 3V FORETF— 4 (Fhi ¥
T IR EE Y AT A K ERL 7.

Gdp S rcks:2554

3.6 HEEFTILOTSO MXA T “mini-model”

3.3 IREETFTILDIRERL
331 EFIIVOEEFHOER (FOMY A TDIRR)

[EV 79— AKBHHOELRET TNV OTONEA T2EEL, TOXRHOM
RebIhor-.
FEREMIEAHDAR—AT, K3.6 DEF (9FEDAH) NORKEL—Y Y MAH
WU, GHIO ERICHEZEANAT AL LI, THICHLHEKEZERT S, D
(A) TV 7OFMTHRET—Y =Y MIELORMAMBEL, ELHAEZRET 5.
MEEDFER, €T IVHDHREEEOMEY) OFfEEIF\, /8T A — X EMEIC &Y BEREE L
FEESE LN, O NRA TEBRIZEY, ETINVOBFEAXOBRE T — R U BT
BIREE AU .
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T — AU H O RREEREE D F2ERZE ] A~ D B4
BREASTHIATRZR /ST A =L EOGA
BREMXTENATRER/NT A =L EOHE
k& % B EBEA AT AL 3 @) S 2 1 DAL ADEA

332 HAFEHERHORE (AEMEHATREG/NNZX—SEDERK)

ARIETIE, T—ZEUEHOBEREDEREMADELZI7\, BHIARER /ST XA —4
HOEBB LN T A —REOBRER B I o8 % 70 N2 A T L, BREMHS
DOBIRIT— & & DM ZE R > -FERIZOWTHHT 5.

F—4 BB HOKEREDRREBANDER

SLIRUZEBROER O — LUK, EBREMNTREL Y oY MPERT
it & %217 X2 % & 5 Baggage Drop(B 3.7 DA FH B/ (B) TR UZERD) 2 €T IVITH
AIAATZ.

MEHRTERATRER/NS X —FE (1) DB

BAZ, B SN2 R (baggage_holder rate), % 3% A BB L — P — K
(Frequent_Self — Service User_Rate) D% €T VNI E U 7z, (B EMEIZ A §kEK
A2DEBY.)

ETNVATHAENICEHRED Y Y NOBEEEIZRAICT—Y Y hAVWANWE
BIEBEEE ERMEETIET S, fiAICT—Y oY A0 EEBVB LU IXITDOA
T, WADZ—YxzV heFEUHETBE TS, HELRORREOBIEE %2 E5HT D
ZLIEREETHEDOT, EREMIIENVTBEERED LRMEEZ 23T 2EREHY K
U, RBBEMRTEMBT E/37 A — 2 fHEZBER U 28GR ( speed-limit=0.25) % € T )V
WL 72

R A THARATREA /RS X — 4 B (2) OERE

FRD L BY, —BIIC B E ) & E AT Y Y ADIEENED, AONHERETH S
HEFVE DRI % BIIC I T 2 OB TH 2. BA 31 TRUANT A—& pl &5
fbxd, YIab—vava@)RL, BEEEOBRNT— 2 ICREEMT 5 pl D%
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ETILOBIERER (1)

BHUZNT A= RELEREY AT AN O U - &ERERO A2 54 U 7-E
TIVDEBERE K 3.3 IZRT. FRIFZEL4DT—XEY MIxUT 50 BOFRIT %70
ZTOMROVHMMERE U, M, BIR U285 A= EOHETIZH Y, FREITH LT
REDE G’ EMPr > ZBHUHO T — 2w b (datedl12) & HW 7=,

AT — 4 (dated12) DY I 2 L — 3 VERIK, FEEOBMIT — & & O LR M
7% (RMSE) %8 0.027 £ &> 72, ZOFMHEIZ 60 77 dp7=4) 100 HRREDRENHERFH S %
UZgie, BEEFHERN 3 HEVRHIRELZEWRL TEY, FEHEOLTIIEENDR
AEBEZ N, EEHRERIZBN T — 2RI L 2 LT X 5.

TOMDT =2ty N EACZERERO AR AREERI) S FTER> TV 0N
BTN, MEOEXLO>EER LN,
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333 WREZEHERFARBICEIEHENFOLHEADEN GEHRRERETIV)

EEROZEBO Y —TlX, RAPHBEME 2 @B T RE L, AEEMALZETE
WEFT> T2 D, RIETHEBRIHNZETIVIIMREDFEE L KREDKIEEHZRL TVAR
V. JTHOY I ab—Ya VERERE, EBOBHT -2 LDESITIESDEND DK

, REOENIREZETNVICHARATRENZ L LHHITES.

HEREAN CAETORALIREDHEMEHEZZR L ZETNVRIBEONE L, KLz

ATZETIVOEBRKERIZOWTHHT 5.

AR E 5L (2014 EFI)

BIIHO T — 2S5 8RICE\WT, REDVREICHEM UMK IZ BB ICENHE
FTBHIET, AFRAHORRNEES 2 L AHATITWS. KM% 0 [MOBRO3|
MWRUZRIV T —EZEMAAICHEE2 RIFTHR T THLIHEADEEDOREBIZERL,
RET—Y Y NOEBRKICH U HRAD HERHUR % Bk T 2 Z8UHE (hesit) % @M
LLTRAZDI—V Y MITVRELIER].

M 3.7 ICRTEREMOKEL—Y Y ORI LT ) 7 (C) HICRAET—Y v b
(CSR) 2% AL, THOMNRET—I Y MIEflldT 2 LT, TV X LITHEPUR % (KR
UEHBBERHERIC TS 2@ < A2 EAL .

i 4p & ticks:3529 3D

B 3.7 HEHUBRIEE TV
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W, CSR LIRET—Y ¥ b OEMT 2 BED hesit MEDRIE T EIZ R 2 EEED %
ENEBORDFFNEZHETILREZML TV D.

7 3.4 Fuzzy Rules(2)

Rule 1 | IF W is short and V is low, THEN rather choose
interpersonal service.
Rule 2 | IF W is long and V is high, THEN rather choose

self-service.

Rule 3 | IF His low (consequtently M is high), THEN rather

choose self-service.

W: Waiting time for conventional check-in
V: Visibility of self-service kiosk
H: Hesitation for adopting new methodology

M: Motivation of using self-service kiosk

ITERAIDENE SPI DREE

BB A2 ST 5 7 7 U— R — VIS H -2, TE BRI OB (M)
MEWE, Ebonend L HEIZEINT L] 2Rk (K34).

=007 7 V== OE KL AEBFHER (SPI) SO A EE T2 (K 3.8).

Rule-3 IFBHEMHFETRI N SST ANDOREFR LR AR AIZHEEZ 5 2 5 ZE K (Con-
sumer readiness, Technology Readiness, Technical Anxiety, Social Anxiety %) D&
AREIIZIR 2, A DREOH - BATFHRER & T 2 PR & £ E8 (hesit) & A
9422 TRIEFOEAMNT (HME) WEEINS. EhN/28ME% Rule-1, Rule-2 T
BRI NZMEICMATSPI 23Kk 5.

Rule-3 D AJMETH % hesit fEA 5 D&, HEKEZAMNHETLIETFA—Yarzezkd
ANy TR TD1) 12&Y) M EiZ05 &A2%. fiffBa CHEINEE 5T, ik
BEI—VxzV D THUWAREZRATDICU 2> TOEPUEK &S NEkEE KT
E1) OmifEzkd2. K38 Tmd#Y, Iz +HICTFTTF I &iF TEbB6nE 0
S HEBKEMATIRT) 2HPTI L85, ZOo0F8HEZEKT S (SPI) &
HRIE 3.3 m@E) XkEo5N 5.
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SPI = C2— Cl+ FE1 (3.3)
if SPT=0 SPI=1,
if SPIS0 SPI=—1

EREBFHRNORELI—Yz b CSRI—V Y NOHEEER

ZEHNHRAT—Y Vb (CSR) LML 72 hesit fEO/NIVWRELT—Y =¥ MIHB)B
WCHFY O HREENE <A D. hesit HIFREL—Y oY "W ERINZE ZITT VAL
526N, RELDEMOERETDEA IV VEDHBEEAIZE>TELHTS.

ETFTINEEBTHZITMA7Z#EERER 35 ITRL, EBRERNO DDA TEHUED
AW (hesit)] & THEIEAHOR25E (M) ONV—IIZDOWTHATS.
REL—Y Y MEBR S TES hesit 17 VX L2005 20 FTOMEEZ &Y, FfE
NE<R21FE, BEBAHZBE ST 2Rt E <, BEMES 2 51FE, HEFEH A
*ESIEC TR B2 M T 2 RS R0 LT 5. Ik, BRTHRS
EATOM A DIREDRA BN I TS5V REEL, FiLVWEDDOZERERTNTHED Z
LERLTWD.

hesit A 10 KT 0 1EDHIEHEDIF Y, THEEFMADO® 2 KE (M) ] BN
Lz L, THEBAMHADOX S &E (M)] & hesit ODBERIFIRO —REHTRINSD.

M = —0.1 x hesit + 1 (3.4)

COETNTE, RET—Y Y MIEAN Y Y 2 & ETRIRT 2 &S HHENH Y
T DREED hesit DBIE (10) ICHARENTVWD, EXOREL—Y =V MHCSR T—
VY OEMBEROBIRRET S hesit BUZ LD, Eid (X 3.4) TRHIN[HEEZ A
JEIZUT, 77 Y —HRORIEMD OB 2 EHT 2.

REREREXFOIRSEVDHIR
EHNRELIREDKIGMNETNVOHRTED LIS IfTHONT VD0 EHHT 5.
2R hesit 1£, NOWHIZH D THEHUK () OEEV] 2RIBUETH Y, 15
ORI EZ TR CRY 2L AW, CSRT—Y v e, HEEANOENEZZ
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Rule-3

123 L5678 9 WNIZIFAISIELT AL

Hesharina[k)

Rule-1: Clirather interpersonal service)

Rule-2: C2irather sef-service)
Rule-3: E1{Motivation for SST)

C2-C1+E12>0 SPI=1

(Self-service)

Rule-3 membsarship scor

C2-C1+E1<C0 SPI=—1 (Interpersonal service)
C2-C1+E1 =0 SPI= 0 (Randomly choosing either option)

3.8 77 I——IDERK (2)
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# 3.5 2B TEHUR (hesit)] & 28 THEIEMA OB (M) ORIV D FEZEK

Variable name Remarks Value

hesit hesitation status of passenger -

ht hesit threshold 10
energy energy for supporting passenger -

ge giving effort -

fe energy of full effort 10
CSfe Capable Status of giving full effort 15

et energy threshold 10

t tick -

GG, BENTOREICEY) HEHUX (BH) DEAW ] 2MEM U hesit 2B A9
5. VY rOMAEFHEBEBOBFRELTDOLEEDHXTHRT.

M = —0.1 x hesit; +1 where hesit; <10 0SS M <1 (3.5)
enegy; = energy;—1 + 0.05 x ¢ (3.6)

ENETGYi 1 = energy; — gey (3.7)

hesit; 1 = hesit; — gey (3.8)

ger = fe;  whereenergy = CSfe (3.9)

ger = energy, — et wherer et < energy; S CSfe (3.10)

CSRT—Yx v b DOHEMBERERT, £ hesit OBIfE (ht : hesitthreshold) &)
RET—Y Y MWMERFT D hesit HENR I WVIGEIE, M5 EEREITHEL IEI R0
2, BME (ht) & D& hesit PN I K R0 728G, ANV T THEHKEFHD® 5%
& (Motivation : M fH) ] 1% 0~1 O THEE I 1 (X 3.5), Rule-1 & & U Rule-2 D&
ERICEEL 525,
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CSRI—VzIVhrOREL—I Y MINTLIZEHENTOEAGNIIIETIEZL, CSR
T—YVxY bERYESEREY, 770—F 9§24 IVIREICLVRLTHD. LR
ETNICEVWTIH, CSRIT—Y Yy MEKRIZT VX LITE R 5N energy IR
DOREIZE Y BRI 20 ETHADHEL LTS (X 3.6).

CSRT—YzY MIRETL—Y ¥ N & DB energy % ge DAEZITHEL (X
3.7), REL—Y Y MICSRZ—Y Y MWNHEET S ge LFAFDOEEDLEL hesit (Z
DIFEIZ hesit = 10) 2RI €2 (R 3.8). CSRT—Y ¥ M energy % et B E{RF
LTWARWE, RRET—IY Y MIT7 7O —F UT hesit ZEJET D Z W HLRVEEE
£95%.

Bl Z 1 energy % 16 2395 CSRT—Y =V ME, RET—Y v b &EMT 3 L,
energy = 10 2\, fe =10 2RET—Y Y MI5 X, T2 energy 136 43
PS, IROBHE, MORELT—Y Y b L TEERFT D energy D et(= 10) 2B X
% F T, BMTIRET—I Y bO hesit EOBAZITHER.

N CSR MIRE DHEMOBRIZEN - FEIZHKREL § R HHOERL TS,

CSR WREICH U CTHBEOEN - iF8% LTV AP, R&EE Y KR— MU THEBIC
HEIREDEIESR 217 > TV DI, TORENDIIGICHESHRET & 720, fMOIRKEIZ
WNETDTTO—FNTERNILERLTWVD.

CSRT—VIVIIPREL—IV Y MNINUTHEADIEMNTED ge ik, CSR T—
VIV hWERIT S energy B CSfe A EDGERKRET—Y Y MIHLT fe=10D
ge 252 (X 3.9), CSfeKiiet A EDOGHEIT et ZHZ D energy % ge & UTH| I
THE LT D (X 3.10).

CHIFBICESENIZEY CSR MPREICH Uik U CTHELRY R— N 2igiga 2 e
LW LEZRLTEY, BSLTICELEE2 5225 TRULAZ. DEYREREI
EOTHRARBMBDHDLGEIL, REF LoD ] ITEIZ] REEZYR—-—FT2ILNT
X, RE L OBEMBENES VR TIE, (i UAEN] LMTET, HREOENR
FIXESIE5] LR E2EKLTWS.

B energy LA ge DBMRIZ, CSROREELDIAI 2= —Ya v AFIVEED
2 ZENHRETHD. RET—Y Y bONERIIZE S 2T 5 ge BUBEE L 5
ZXT, HETB energy D CSRDAFIIZIEUTHET S energy (BB ERL D Z &
T, 2 ge ORI ZEEIEL T CSR ORME 2RI T L1 ARETH 5.
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ETILOBIERR (2)

T2ty NMEICBEHO CSR Bl ER L FHD CSR T—Y oV bIEBREL, &%
50 [FIERAT U 72 HEIBERI FHE O HE 2 Bl U 72 SR 2K 3.6 IZRT.

T ABIHOERICHE I NTWAREH Y% CSREEL LTy bUARKER, *E
BB T — & & EERFEFR O RMSE #80.025 £ CTELS 2>/, YIab—YaviERo
RMSE D43 #% 0.017 75 0.006 & = D—E THEE 5722 &b, EETIVIZAE
P77 —2IGERL, EHBICSOTEMBERVEE LV RNVIZETELYENGE-72LERD
nd.
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B3.913YIab—a VERWEBEOBN T —2IEM T B ERL TV, 22
HE—DEEMPHMEREY AT LANOHE L 72T — 2 DEREFANDERDLE, RE
T—Vxy bOBEHE LRE (Speed-limit) O FREMEREICMA, HAND ¥ X OIEL
PEDEAMT (pl) OEGEMEZ ER U AR, Y Iab—Ya VEERMDEBROBIN T — 4
(real data) (ZFEBIL, HIZRA L OHAEMEHAE WS €TV 2K (CSR0-2) UZKER, &
KETNDPEBEOBR 2 BB 2 LFHliTE 5.

0.600

= rcal data == 5peed-limit 0.25 ==fy==p1 5.1 = & =[5R (-2

0.500

0.300

0.200

Self-Service Usage Rate

0.100

datedds dated0g datedn9 dated10 dated11 datad12

X 3.9 TFIIERE EERFEROHR

3.34 EFIADEANBHEDELY AH

BIIEE TOETVIERTI, RETZ—Y oV MET VA LIEABENRGZ5NTH
D, &L2BEDRERTONMIEBFE S E KL TOARWY. BT 2T L0 5 il
U7 —2%a L, BEIEAMNARELMO2rOBEBREOECEREZMEL, ThotE
TR 2 Z L THARDFEE M EEilA7.

BNET—9DELRSEH

fizesttD7) =2 TV N 754 Y =T 075 LLBDBREROERMT—XThD
DatasetB(X 3.2) 2 fH LU, HBEEAHZIFEOLER DD 25 274>/, DatasetB
Mo HEEAHE, BEANY Y ARAENRBE END 400 U2 TV & EAEHITHRIHL,
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BEGEAT 21T 72, HHHLZEEEHEAARZIEL UT, SHERIETES 77 1Y
I, RiTHRM, BRERES L UOBERTR SR 2Z v/ (% B.1).

i [E D B EBRERFH 2 & Ol #E 2 Bk 4 ThEr SST AR & & U T RHE )
PHEFEMARIEDOHHINE VAT THD Z &, FaEE FITH DOE KE DRI
PRIZEEBGEIREIE NI B E U NG AR NI EARINAZ, AT, IO —0k
HEE &0 & R T A (Density_within_15min) S HEFEFIHRIFICARICHELTVWD Z
EHRINTZ. ZOEBIIIRE VB RTH S 2170 2WLAME (15 2 XH) ICHEREPH S
PITONZREREZR LU ZEDTHD.

T RGNS, BRSO T &R I EBIRR I35 & D 2 L ARI .
BRBEENGORE FRERBEEORHE L UTHbREANZIERNT 7 —A N7 7 AR
THRFHRIVARLZDLDT, BEEZ AT 2EEMN VBRI ZLLBD. 5
MREETNEKMLUZEDEERZLND. ERIFANICHONZEHE2HNO I A7 1w 7
[ 3 2 7> kSR A MDD T —RITEA L, 70% OHEHERIE L.

Bk O BEEFIHZZIEOFHDOENER 2 HNT, REHNT IV - &2f7o 7.
B (Flight Frequency) O A/, SST & fiFIHERE (SST Recency) DiEiril & > C,
BRI ISR AL, REBIEZUTO=>04 1 7128 U /= (X B.1).

o SST FIFAFEFIHHE LM & 1 7 (Herh:35.2%)
o SST FIFZEEIDHRNZ 1 7 (Mo t:14.8%)
o HIHITRIEIC & 5T SST FIHEH 2 BIRT 5 21 7 (M t:50%)

5L OB (2017 7))

[DB02] O#ESE T IV & 55T, (AR LR B A B BBEA) =R /8 9 2 R
(H3.10)Icb &%, MEETINVOHKRET >/, K310 138V 7Y —EZAEAMAHO
REREICEEEZRIET - OOURNE ZOEHZEML TW5. HEREFHANDOEEL K
%294 MY (Usefulness) X F| A& f# 1 (Ease of Use) 1%, X 3.11 T/ HEIEEH L DR
I % A= A L9 EFE (Perceivability, Expected waiting time) TH dH 5. i i DFE K 1T
»HBMHBEERMIL, DatasetB WO UAZTES T 7 4y ZIEROERBE S HEHT
2 REERME, ¥ & OHIFEY HOFABCOC A RS A EEFEDORITRMAICE>TAHT IV —1L
I, FEBRBLOEMAERLTOREIZLY HEHAHNOBEES V2 IET .
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Personal interaction

Demographic Data

Unobservable

Moderating
variables
“Consumer
traits”

h 4

Heuristics

Travel conditions

Intention of
using S5T

Observable
Usefulness Attitude
towards
using S5T

Ease of use

Moderating variables " Situation”

[ 3.10 Dabholkar(2002) D&% KU - HERE 7V

2017 ETNVIEREL -V 2V PAERKICHHTR U AZZDDRE X A 7 % HERMIZ
flxDT—Y Y MIEZDEODBEEBEI B>, VX LIIEZTWE SST FIAIC
9o PR E BIR T D2 (hesit) IZBMEZ T, ETIVPERT DELBDOMEMNE DK
FICHEZY TN TREZKINTD LOFEL .

BIGRETILORBRER

AU L AR, JIT—2 Y hEAVWTEELRZDDONRITIA—KEDOHY T — =3
VETY, o L EBELROBMEMEIGEMU MHEEETIVICHAAAR, YIal—Ya
Viioz. 333 EUT—&ZtY bEAWVWT, &% 50 [FODRIT L 2 EBREEEDEEE %
3.7 ITRT.

PR E 7V O EEAERIE, BT — & L OF AR FHEDEIIE0.039 2D, 1F
FEBEOC—Z2FHBLUTWRLFMMiTE5. HL, ETNVOREZMMN UKER, KE
PHOTNTIED LD NEL B2 8iE, ETINVOEMEZ GO TEMBICHEE NS 2
DI TIEARNEVS, [GRBT05] 5D EEE AL TVS.
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(7 iy, QO jremneosispieas e s

1
e ———

PESSE"EEFtrEitS SErViCe i M faticn .: :. Service agent
Mon-55T user @ 35.2% agent ; E Sti:“ *_“&E prﬂmunﬁ
Strong SST user : 14.8% promation e . X

W

Meutral user : 505

Reduced hesitation status

o ]
A

\_ |_ Reduced hesitation status | nepli:ate'/'a_ iy

ek 4 e gl s
Internal Status M i AR
Interaction
Passenger Fasse-nger Self-service
Activity behavior preference
record Itules index
Fou
External context e S Bri
"w.._h_‘ usage
{w} r._.l_:‘_':'_:_:_:_:_:_:_: = +] = Yas
: 1! 1=No
W} - Expected ! Experiences of | | : T s
perceivability waiting time ' Frontline staff _ -

X 3.11 SST adoption model (2017) EERE A /1 = X LERK

47

-



6€00 €100 1800 L20°0 G¢10°0 ¢¥0°0 ¢c0'0 (€) ¥E3F

Gco'0 1200 ¢90°0 G000 000°0 Lv0°0 0100 (¢) ¥i3e HSINY
G8¢'0 6070 6170 0S€0 LIV°0 €LE°0 (€) ¥z AL = LT10¢
¥¢ 0 VEV0 ¢Sr0 ¥9€°0 ¢ 0 19€°0 (T) ¥ize UL X VI0C

TLT 0 9670 9%%°0 79¢°0 GLE0 1680 (®) v — LM sk YEH
0 ¢ ¢ N 4 ré XA xE asoD

EiAd  CIPPIeP TI¥°38P O0T17°38P 607°38P Q0F7°31eP  90F°3ep josele(J
() MWAIERA—NTEAR LE¥

48



34 XEDX LD EFRE

ARETIIEEETINELT, 77 V—H#Hinze ABM IZHAAAZ TV 75— 2 HHi
BRHOERREETIN (ATETINV)] 2HELZ. AETRZTOREZHIAL, REET
IVDREZ RSB,

341 AEDHR

RGOIZxF2AN=hrOMAZHAMLL, Z25BRICE VBN RTEI—)L 2 /R
U, BEMIETHRGEEI N2V T M2 e LAEBOC—28ICHET2ET V2
Lz, BRI ARINT A — ZEIFBHEL2 NS FHL, BT EIRNNT A —
gizowTiryIab—yavezEhifEEMEEHERL, BT -2 NOELLE K> 7.

2t OBERY AT LAMOHME LT —RE2HND 212k, YIalb—Ya vk
REBFE-HLOEBIEZ LKL, BETTIVDOZYHIZ O W TEEN» D e &WIZETHI %
1o/, T=VxV hPBREEREND KD 77 V—HiwzTTVIHAMAAL I LT
KREFNOBHEZINEL, REBEPMEF L VTEHZERTIAMET IV EZMAAAL.
WS TF—RIFFMABHD EBITIEARL, BHGBOIFAN—NDOREB L R ME2tDY
AT LCEBRINZT — A LW BB BHEELZ A, BHITEIRWSTI A —-R3FER%

WU TIRNANICHEE U, FEETDIHRANOEM IO A% R LA, Zhbicky, L7
Y- ABMRHAOERREET IV (IT7ETNV)] OEREEZEDDZ N TELEE
AB.

EEMOREBERE REOOE—RE LA IV T2 B EROERE RN ZE LT
EBOBH T — 2B L2286, BLRO T EARBINT.

\

o HEMAMMHDOREBREIIREDTES T 7 4 7 AN IZERAR < BEARFIHA A FE T
»Hhd L

o HEREFIHDERREA =L, THAI Y v 2OFRH R THEFEOR H A
RERITEME) T LW AN DHEPUR) O=ER2M AR THAHMTESZ L
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342 AREDERE

ARETRULZFEEET N ZOHERIE, WIhd BEBEAHR L WS RETHELRIC
BErE L, TN 7Y —EAEMEHAOEEREET IV (IT7ETIV) | BHEE-2 %
REBHLUTHD LTI EFE X 5.

U UG, Mttt — 2 &2 00 U2 IR U 72 T IVMEN RN O K%
PMEVFEIR & R 2 72728, BT T IVITEY) AL RERFED 7387 5 EESE 12 80 O R A
WO IROBENDH .

BEMLZEPOFERETH 2 HEBEF AR, E7NVE2N L THRRIT S ZEHAOTH)
MRERTNNE—VD—DLEZLND. BB —VORFEIZE > T, ETNVOEME
HEXSOHBEMOMN S LY 2 @8O Z N TE S, BB 1 855 /- 742
AR EZ R L, EHELRBELZEUOFAN ZMEI T LIMBENHDEEZD.
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Y va ~r
4

=

H—EXARL—2 3 VENBIRT
T IV DIREEA E

ARETIE, Y—EAARL =Y 3 VOBWEBRETIVORGEFEIZDOWTEET L. 1l
BEOLEEMTERPREDRZE R A I VI REEZEIY, £OEPREL2E(IELTT
LREMIZBIDEME KB U ZET N ER—AIL, BRL5HE, B35 NETHFEEED
REOEG AT L2 HIET.

4.1 CTIEIMZERMEY AT LAOMB T — 22 HITMSEL, BRICY—EXAA TV a v zi#
NFEAOEMHZ EC AR AR IR BEICHENE LTS, 4.2 TEY —EAER
DOEMEH E TEEARELZART IMEOMBEITS. 4.3 T, HEHEIZEELTHIS
BIRE 2475 22—V — O HEBRFTE 2 BT TV TEMIL, BINEEET T IV OREM
ZAEABLDFIH ) % 5D D MEETFIEIC DWW TEIY 5.

41 WRET—IDNERESI A TDRER

ARHiTlE DatasetB(¥ 3.2) 20k L, HEETIVOBHNR L FEESTLHRENT TV
IZDWTHET S, DatasetB 06 ¥ — VN DU D I I bFH D RE & il L
(n=4440), KD TEERDFA SEZHEIOEBNZDOEHEHANT, 7 AV M y1T
EBIAo . (W% 0.2,C.3,0.4)

k&2 7 A b OEBER AR 0.37 KL 0.68 BOXMEZHIF, 36 KaDLIT AV
Fe, KA1 DB =200 NV—TIZATITV =R %2EI8>. T AV MBI,
R C.2 13D, (I8k3R C.3 IFMEE, (3R CAIXEEKAHEEZRL TS,
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KA1 EEERHEAICET B RE T T — & BRI R
REATIV—  REH KR B EIRER R

Weak-SST-user 705 15.9% 22%
Neutral-SST-user 3450  77.7% 41%
Strong-SST-user 285 6.4% 78%

X 4.1(a) I&MEHC SST ORFFMAIERE Y 7 A% LD, BREREE Y 5 AHN E BRI
HERUEZEOTHL. BHAHABEEIFHLWVZE, HEERANAERN G ED Z B
N7z, X 4.1(b) XM RME 2 T A& &Y, SST ORFAAERE 2 7 AR H B
FHAEZRLAEZEDOTHD. BREHESG<ZDLETHHBMNHALEZIEEL2H0D0D, €D
BIFHBEANHRZRED U THLS Z EBBIHII 2. SST OB F B H UV ks
EHEEBHE PP DLTHEEZITOEARH D 2N nd. K4.1(b) DT TIN5
BREENE OIS L, AEEAHICEL CE @ LTWd 2 e bnd . ZHEH A
BRI DREOFREBNT 7 — AN T AAD YV RAPFHATE2RERH D, AEIFEF
AZBEMICRAL, BAOKMZIY - UAZVWKRE L, B HGOFEMIE»T
BNWZ L E2HRLETIMEDEGDENPENZEDEE RS,

100.0% 100.0% ¥
]
1
3 90.0% 90.0% !
QU
© 80.0% ‘ﬁ; 80.0% Q :'
- '
Q 70.0%
%ﬂ C—IfltFreq_all gJﬂ 70.0% T ssuRecency_All
g 60.0% == fltFreq_0 g 60.0% —®— ssuRecency_0
— =
8 50.0% —_—fltFreq_1 @ 50.0% —{— ssuRecency_1
i [=]
E 40.0% —&—fltFreq_2 'E 20.0% —&— ssuRecency_2
$ 30.0% ==0=-fltFreq_3 g 20.0% ==0=+ssuRecency_3
— f .
@ 200% ==X=-fltFreq_4 -] ==#=+ssuRecency_4
Q@  20.0%
n 10.0% & fitFreq_s v ~—®— ssuRecency_5
10.0%

? 0.0%
oA o 4 4 4 -
& & & & & &

& e & & & &

i i i i i
o g o o F
S

(a) F5 1 TR P (b) #4esr ]
41 36 KAMEX - & o B BRI

BB R AMBER (100% & U < 13 0%) BIRER A IZOWTIE, € 04O BEHN
ZrEREETHE, [KCT0) SRR E BY, RN (E D) T H IR % R
LT b UTh, B UEZRHEN (8 RH) TEhEEFIBTbITRAL, ke
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TIV—=IZ& 20T, BRFRIOBREP —ZIZFRES BN LR TE /2.

42 RETTIOWIBE ERIETROKY AH

AHITIE, HHETVICHEHOKRE T — X oS RO KM Y, BRERLAERRE 7ot
A FMUZZ—Y Y hDSDEVDWBEIZOWTHAL, MIENREBRIREL S
AV NEHRTD.

421 EX E’J‘u ?Rj_é ?wu\/k/&o)}iﬁgi

M CIRFEHE T (2014 EF) 12, EREMTRETZ—Y Y & ERT 51,
# 2 BRI BRI 2D E Nt E 5 2, BEEHERNIZSZA5ET )V (2017 €
TI)ANDIIREE B IR >, “ODERMENS, REZ—Y 2V MOBMHDOERT
HETIVEEZ REISHETLIEDTIHRNI LR T I 2.

HIEi TNz B, BREDEMEZ L OMETH>TH, BWVHERTERFRI AT
VavEBEETDIHAEHZEDD, —RIEREMPREINTHDS DI TR, EE
IEREOREMEZEORETHoTEH, 2TOYUFEBEOREN D —RFHIIA T 2
VEBERMFEATHD LIFF AL, BEEAHRIEOEERE IFEEIZHERITO &
Bbhd.

INGEREEAT, ERRIIZ20RMEZNEINARET -V VM, 410D
B RIS HERKICERTRE A 7Y a V2 ERTORICHBEE TV A F—RHE
MRS, ERZEMICEHNAZRET—Y Y ND 15.9% » Weak-SST-user £ 784, 6.4%
M Strong-SST-user & U CTHRK I NS. Weak-SST-user 7 78% DR THA I VX %
EIR U, non-SST-user & 721, [FIFRIZ Strong-SST-user ik 78% DHER THEIFE %2 i # IR
5292EMEEEZMA, TOMOKET—Y =Y MIAHEMITETS L OREL 7.

422 DHNROBAREL

REOBGES RIFHERFHRS A TV a VORBBRBFATHZRY, DFH, HEEHNHIC
UTCTHVIHARRBEDRE LTS, MAXEHBBEORFZEIICHZD, HARNE L FLR
WD ZD%ZEBRNTL UTHBRETVEEEIINTWDS., FLRIE VS ZERTD—D
DA A, EADOREREDKFIZERL, ERZEMOBERMEIZOWTHRIEEZTTD.
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43 BREFILOEREELIOMREE

BHEZ Y AT AOBEEIZENT, HEOA T —IVREfE L NV TH I & [FRRO R
BE2RONZ =V BB S 2 DT TIREER /ST A — X RE D RSHEFEM: DRI
BIND. REITIX, EFNVEGFETEEL TOARWANZ—2 5 ABM % HW 28T 5L
TR I, TONE =Y PNEERROTH EMEPIEML TS I L 2T . B
AEDOMEEIE 4.3.1 TRU, EROKRZ 4.3.2 THWHT D.

431 MEETE

HIETCEREETNEHOTREPREL LA ERDOYI 2L —Ya VEiRTHDH
HIRA R EEZEOMMPRE O LR FFGE2ZEHM L, BEHFORMIECBLTHD
FRPE O, HEERAHREE4PEZ R R OEMOTEFREERLZLDL
FZARBHIENTED. LYHiTIE, HEFEMARIEDEREZ L TORWEADREREIE
HU, EREMPBHEGRZGHTEITOLINIIDOVTIRGET .

REFEDT I N4V

BEEHIEOW %2 X 4.2 108, HELZOBHT—22HNT, —HOY ATV
RN EIT, EADEHBBEFHTHF RO EMEL KDDL, EBREMIIBNTE,
FIRDBR T — 2 2 INEL, SMEEROFHIEMEZFTTS.

EERZERD, BELR2ORNEZERTS I MR TW S22, HatTE2 V2R
BeHEHELU, TNHZ2HKTE I ETHREEZTTD.

REEERBRDOAR

ABM IZ & W BEMA 22 E5HTIEREMEMETLIIIHY, ML ATLOET
EMHET S L BMOTHETH L. MEREY AT AP REERFHIICHT LT —
BEEHEBEUTOHDED, MIEREDRTDT 7 T4 ET 1 2k LTS DI TR, B
FH2OFBICBELERCRBEET NVIEHEHRIANASVATLAZ FAICHETEI TN DD
= FEEEUMGEET 5.

Bl 43RS D ICBERRD T — 405 HEEAHKRE, B AN Y 2RAHKE %[
B U, 400 ADT =&y bE 3 Xy MERLU . BT — 2 I3MEA ID THHS T 5
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Pl EETERD
e- WEal—ialfER .-

BEHED
T4

AR RIS : Bl &) 5] "
ol 2] m(® o [ 2B ||
z | z|[H]| E i N E|lw|l X
) & & | )Lk B
l OY ATy ERSH 1
[ FMERE } ————— > EE o { PRERS ]

B 4.2 FEERZEROEMMEDTEE SV OMEE (BE&R)

Nz, AT, AR, BRERE, BRFRIRUAVPEENTVDE. REETIVEER
i 9 & ERZEM %, HERROREFY DS T2 E2H/HEL, 30EODYIaL—Y3
VEFEGL, RET—Y Y NOIEBFHE AR U 2. EERZEROIEE RN S, BEL
KOBRE L FMOZEHEZMD L, HEEAH - FAID VEAFHOREL—Y 2V b
NRBEEND 400 fHDOT—2 Yy b& 3y MERLUZ. M, 7—& &Y Mk, HE
BAHEEZEBEREL TOARVKETL—Y =V b (Neutral-SST-user) D& % i U 7=.
BEA2OBIHMES & OCEBRZEHN ST 2% & 4.2 1ITRT.

HERSFHEIEZ HEKE U, R4.2DLKEZHALHE LTRIY AT ¢ v 7 [R5
FETV, BEESEEREMYI AL —YavEROT -4ty MEICER 4.1 1257 L
7= BBV R S SR D (Ef#E (Correct _rate) % 3R, HBMREEZ1TS.

Passeger _with_correct_predict

Correct_rate =
All  passenger

432 IREIEEREER

FA3ITFRTEBY, HBOEKREHPLHE LT, BEELOBNT— % % H0 72 H
TR R FE D FHIE MR (0.549) ¥, FERZEMDSE R % - FHIEMR (0.537) A%
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# 4.2 FBRZEMOBISELMREED 2L

Dataset

2 BFEH2 (RW) FERZEM (ABM) @i - fifi#
i s BagClass Bag-bit T EE
PN LS AL &R T *ZODEREMAGHE

BT B BB A &2 A T DM T
BRI CKIN Density ™D 15 2 K ® CKIN AL |
BHEEG N — TDave. CKIN f¥H R&# T
HEMSAHED — PSPIave. SPI EYafE 1

T @2 H, TABM A A £

bz, BIYAT 4w ZEFBAHICE ST, EEIT DHEFHREABINIT & /2. EEE R
IO TENZZTHY, HIRLUAZZDOZEMIFFR UEEOFHOHELIZELTWDH L
EZoND.

BRI N2 T — R L EHBEAHICODIET BRI GOREEZIH L TE Y, HERKIZ
—BIZHHEAHEEOBERBEIITDOEN. £oT, TOETIVEERFHRIA TV a
VORFEEIREZRE U TV D IREDORERIRED TR OH L X & BlFt 2 L IZIZFR URE F
THHETIAEZLEEZ LS.

HIETHR Rz B, HELETHREINTVD T —XIERY2H Y, R TRRLZ
BEE TV ORERE DKM E RS TEZRE] FEskIhTtonzwy. iz, [
— 15 A XN OB R FH S AL, YT ORMERNO S UNSHIHTE TOAR
W, ABM 2 FERUAREETNIE, EREBNOFERE TEMNIZHET D Z ENFEET
HY, BEREL—Y VY MPEEARETYVTHNT, Fov I VI TIHETIRE
IT—YVzV MNIERAL, kTN TES.

# 4.2 NOZEH “TDave” 1, FRET—V Y FBERPRETY YN THIHE L~ tick
WY DY —EAA TV a VHIOREL—V =V MDD FEHEERLEZEDTHD. &
43128 TEEY, ZOEREDPALEIZMA D Z & T, FHIEMRKIZ0.763 12H LT 5.
FIRNDOEE “PSPlave” 1%, BERETY 7HOD tick HBIZET—Y oV MEHU %
SPI (HESFIAERN) OFEETHY, ZOERENPALEIINZA S Z LT, FHIEMR
3 (0.925) 13F LU EF 95 2 BB .

INODOEFIFREETTINVICERNICHARENZEDOTHY, HLxDOREL—Y
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The Real World

ABM Exp.
Data

ata \\l L

SST-using ~ (200) SST-using  (200) -
RW1 Non -SST-use(200) ABMI Non-SST-use(200) 2
<
| rw2 [ABM2 8
| RW3 [(ABM3
I__________-I I__________-; 2
: SST -use | Variable-1 ' SST -use ! Variable-1 3 o
i (yes=1) ' €—(a) Variable-2 | (yes=1) ' €= (2')< Variable-2 3 :§
' (No=0) . Variable-3 i (No=0) Variable-3 £
______________________ i)

.......... Logistic regression analysis ..............ccooveiiieiiiiiann.
Predict “Correct rate” of neutral SST user

(1- error_rate) Correct_rate. RW(w-0) = Correct_rate ABM(abm-0)

SST -use
(yes=1)
(No=0)

SST -use (@
(yes=1)  €— 4

(No=0) ) Variable-x
Variable-y

P — (a)

Unextractable
ABM generate
data

Correct_rate RW(w-0) < Correct_rate ABM(abm-1,2,3)

4.3 REETIVOWGESE

Y M OBHEEERRZIEOMHRE GOMHEZRITDIE, BETIDIHRTHS. LrLAN
5, WAL BN OM %2 DRET—Y = 2 b OBHGERD, BEA 2 THRMI PR R L L
EORBERIZH D NENE, ETFINVHFTIEHERL TRV, BEERERIE, HEL2
CEBREMMPRBIBETRRZOIRELZE 2T, IS EZ—VPR—HLEZLEVADETH
59,

WHEEIC X VIREE TNV & B U2 FEREMIK, S#ELRREG2OYV AT LAORTEE
BUTIENEVE DD, AADEEREDHMA RTINS 25 < JA ARG & HH IS I S
U, BEMEOCHNS LI Z2MmLILEEXLOND.
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4.3 BYAT A 7RO HHRER

SR ABM 4§
AFHER Dataset  FRIEMR | KAl BARME  %iE | BEEAC  SPI
rw-0 RwW 0.549 v v v — —
abm-0 ABM 0.537 v v v — —
abm-1 ABM 0.921 v v v v v
abm-2 ABM 0.925 v v v — v
abm-3 ABM 0.763 v v v v —

44 KREDFED

AETI, HMETCTEERRERCREDEEL A IV I REZEMAIE, FEPERED
EOHRTEHBBAMALL NS RETHELMEEHUAZET IV ENR—RIZ, RiL5FE
TH—UEAARL—Y 3 VOBINEIHET TV EMKEEL 7-.

ESttOBRET DT — 2 o2 @I Y, BEEAAZIEZZEEREL THARY, »
DXL BRE R TR U7z BT, ENE2EARE UTHET T IVBBIELSDOE M
BYATALEBBHRUTHNDNEMIEL 7.

REDLI—Y—DT#%2#MilNd 572012, REBUHEDOLGZAHFITHEEZMZ, HEFER
FHEIEDB N R ZEERE 70 A2 ETIVITHY AA . BEREFR] I L 223235 0
k& DITERE R & RERERH CTORRBICER L, BFEE2LREETVOTNTH
PO ZREEZER L, RRL5BE & RE 2 AW TERZEM OB EZECOMEE % 17T
W, BEETIVOMENS U I O EERAT.

441 ITTSAVT—IDDNRILEET I OHUE

fZE 2t Y AT AP OHI U 727 — & 2 BICR A ISR TR S 2170 27 — 2ITKY

A, BEIBAHERHEICRVWEELSIETHRTFE2HANT, SSTHAICHTLRES A

DU, B EESEAHEREEREE L VS HERTF24% 621277 2{LL,

36 Kb U -lik& %, BEIMAARNOMIONEL2 ZDDREX 1 TITHHELZ. &

SERE B SR T & CHUEEIR 2 AR T2~ DT —Y = v b DITEIRER & & % DI
DRARI % FLIR T DRRICETNHREE B IR > 7.

1t
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442 BIRTTIVORIIAERE ZTDER

H3ETHRTEZ THERAHR] 2 REICUAZEEE T VOBRFELIIMA, KRE
TIHERFHRESATY 2 VOEREZZEERETY TN T D SST XK U THALHRNLE
DIREIZEH U, MATE5M, AR, ZICELME 2 O QBB A E I E L RIET
EHDOYVAT 4y ZEREAHICE Y, BER2OBHE L ERZEROY I 2l —Yay
FEROM G OB RMEOM 2B I 8o/, ERIZK->T, Z20%M»5 5 Y
LMIEEINAEZT =2ty NORBEMEETHY, REETINVEEEL ZEBRZEMI
FIFEE DBELXOEHNEFE L THWD 2 EARI N,

BHETNVENLUT EHTEHOME (B3 = HEKAIAR)] & MEAORERE %
B & < LB ORT - HEEAHE THIEMR) ] O 2 EO R -V RRETE, E
BONE—VINERLLHECHEHRLIFE-H L. kY, 3ETRUAREE
FODEMLRBEE2OBEEMEOHP NP E LD L L 1L, Y—EAARL =Y a v DF)
MHBRETIVOMGEHIEEZRRTESZEERD.
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ERZEFIOY—ERARL— 3
D EFEA D iE |

\liil

TO OV —FKEOKEE, SST DEA LY, IAMIRE & ITEER A4 ENE R |
XY — ¥ AFEOUEDFELSES NS ((WRFS0T)) DIZEHD LY THEH, WHIE
ST SST 2 EHIZHI D AL IEHICE Y A AEBICB T 2R AKDODELETHD. HBOD
FRIGER O T SST FIHRIEICHEDL IR LITHENRD Y, HENTFOBERPMRE
TIVOBMGERER® S, SST FHDRHEIZAT TOWHERPIRBINT WS, HEEOH
AEEEDD L, HEEOI—Y—9 V& —T7 2 —2ADMFHELEP, 727/ 0V =Tk
TEANRBOMMHIZL T TEABRAEDOEIE LR L, AEET O O OFERE S E O i
%, HEEEAONARED AAEMENRINTVS ((GPVDT1L, Liul2)).

Bl 2 1E, WA RGBT SST FIFH DK % D D121k, HERDY F DRI % FHxt
MK U7, SST MADEIRE % 52802 w> ZDoDfiknd % ([RDF0S)]). Ri#
i, BAAY VA THEREFREOERME, BFEIIEANY VA TOIWY HF % BEETHR
ZBRNRERR r — AW RETH 2L THY, LCCO AR MIFIHBDOA L — 3 Vi
KELT, WINBIEAINTVWD., ULIALAERS, MAENAEY—E 22U T
FSC*' 2 FHTHMHEHL VD ZeND, INOLDMKIINT UELETOMERBIIZRE
INDZEDTIEFAL, FRMEEZEDD ETHRATH D LIFBRSAR V. SST DA D
BRFEEG AN e, 7780 Y 10045 R L& (Technology Anxiety:TA) % 1
BX - ([KZ8T7]), SST 2§ 2 fE % K F X ([MOBRO3]), fTEIkkR DRI R E

*1 Full Service Carrier DI, LCC DMNFEIZH DHERMOMiZE LM %I, ROV - A7 I ANnH Y,
NEPHM R EDT AT 4 A HY —EANHEIZEENTWS
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#5222 ([Liul2]) 2 EWEITMETRINT VS, Ihba2lkEzd e, —VY AKER
DREENEXIZBETHY, Y—C AV Y — AR 2 BEITIHEH LU /Z AL — AR IR —
YaAVEERTZIENEELELETH D ([KC13)).

AED, 51 TREIETIERLABHRET I (2014 EF)V) 2H, Y+ U FEBR%
WU TH—CAMORERE %ML, 5.2 Tk, BEPEATLIHTARL—Ya v
EOMFM LIZET I E 7 — I VT OMMAZ HOVTHEET L. YTV AaHE T —
SVIRMOBREERE 53 TELD, SHOBFEELEHTS.

5.1 YFUARHNLRF/EHHMET

ARETTIXEBROBIE T — &2 & DES PN I V2014 ETIVEHNTYF Y A5
Wreir>.
511 TRY—EAL )L DMiRr & 3 A MM 2 W2 LoD HEEAMHERZ 5D A
NTS U T4 AEREET S, 5.1.2 Tld, BHEKANAERZ SOEER/NNIA—LTHD
(ZBHEABKEL— Y —) CEHL, Y-V —OWIHER & B8R HR & 0B R%E
R MAET 5.

511 %EMKEEREDY T ')A DH

SF)AERDZDDE R
EHEMOREREZ®HN TS LT, gifee YTV AEROERSZIRO L E ) BHL
Fo. RUFR—U L BRZBERBLBZEL, (1) Y-V AL TY 3V 2B S ¢ 5 EAR
BEHOBK YL, (2) BEORBEHRED, RVFT—2%YF ) AMETENEEHRNT
HEMIZEBRL, TOOYF ) AZEEL -,

720V F A
(1) ZEEREBOERDA >80 NREED /2D F 1) 7

Scenario 1: BagDrpp(BD) 1 j&4>
Scenario 2: HAAU V& (IPC) 1 HA
Scenario 3: BD 1 A& K U IPC 1 Jk4

(2) ZEDREIRBONRRELD /DD > F ) A
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Scenario 4: BD ZE 1 # %2 EXNZEE (CSR) (A EZLH

Scenario 5: IPC #E 14 % CSR IZHLEZH

Scenario 6: BD 8L UIPC 2#& 1AL, TDOH 14 % CSR ICHEZLH
Scenario 7: BD 8LV IPC2& 1AL, 24 %2 L IZ CSRICHIEZEH

OF ) ARBROER

VO AFIRE SN OB E L HERE, HERAR, /5 RHORIEL
& U T Check-in Area WO FHi IO DHRAE -V ROREL—Y Y NG, Y F VA
FEEROMERZ K51 ITRT.

HEBERDOEKD A > /827 MRAEIZH WV TIE, Scenario 1 DFEEMN S, HEKZ T
22DBTUEMABREICL 2V —CARBEETZ2BNL RV ENRBINSZ, RV
FIX—=I DT —ATRHREATIMELT—Y = MOMEIZ B R EEEIC L, EFER
DRI IR D> FZEZOLND.

HE O E RO EMEEIZ BT, Scenario 5 TIXEAN Y VX HEE %2 0¥ — 2l &
U, HEIANDFERNICIEHATE2 LI > THEBBIHAKNEZE LU Z & 28
ML 7. Scenario 4 Tl¥ BagDrop BE# OV —ICHBEHRLAZ LT, RVYFIT—20
= 2R AEA LTV d. B —REICEDRET—Y Y bOFELEE
W OMBERE S DR RAZIERIZER > 7 L R INDS.
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T ) # OFFHE & B
KELUYFVADOFRERIZLLT O =D DB R 2 iR G IZFHM U 72,

o HEHERFIHEDM LK & &> T\WdH
o IANMNHIZET DK E > TW\WE M
o [FHLIKF I DEIMIEIZA I < RV

B 5.1 077 7I3EEEAHEE, s 7 73R FRIMFL T -V oy MER
UTWwW%. Scenario 6 (&3 A M]3 & O H B #ER % T Scenario 4, 5 & O HXEALT
ol HEEFEFR R EDOBIAT Scenario 7 WEREENTE Y, KM Scenario 6
Lo, AANGFOBST, ~FENTHAZDIFEEZ 2 £4H1J% L 72 Scenaio 3 TH
D, I EE 1 4D Scenanio 1, 2, 6 £745.

15.00 0450
14.5 f o430
R
s
o 140 [ o410 @
=} L
M 155 0390 gy
|-
@O w)]
o 13.0 oarg M
: m
O =
o 125 0,350
7 3
m p—
o120 f o3z &
k]
= i
E 115 A [ 0310 b
= o
44
= 110 - ozon0 OO
105 0,270
w0 + t o250
& & & & & o
& v il o o o
o < o A o &
& g Ty & €
o Wk & b o

B 5.1 ¥V A SRR

B U 728N nnT—47, BLLKIEVWTNOBMATE MU EZ2ERLAZEDIE
Scenaio 3, 6, TIZfKY Z &Nz, ZhE5DYF VA& ZDOHOB A (FHIEMADAL Vv
NI N) ZIRUCTHRAIZS Y I %2 L2 DEERS52ITRT.

FEBLIFEIADA V8T NIRER/NT @ > 72D id Scenario 6 72V, = DDB M %EMHREN
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R g2 &, FHINIZN S Y AR —FENT NS DX Scenaio 6 THD & HEZHND.
Scenario 6 TIFAAMNIED DODABROZMK L2 2 & T, BEFHSI ATV a Vv EERTD
REFAENAD VEO [PRRKLER] BE2MEL, BEK2Z2FHT L REEPMPT L
EZOND. TOMER, F-ll2Bo e —IlR8ETREICE > T [HEEOR HAGEHA
R REOBRICET AN Z < ARY, REOHEEFHSI AT a v ORRFBET,
DE—H—b 2L U CTIRERRINAZREBRBLEMT LIk, ABEEFHAT D
MEPUR ) AR L, ABEAMHAMEEINZEEZLND. AT, TNEDOHEERD
FEWR, BRFHRIA TV aVvBINT VARSEAIN, RO E—2KRORS R O
LI Eom LR T D,

5.2 V) AOREE

S D A scenario 3 scenario 6 scenario 7
(1) HEIEFHEOR L 3 2 1
(2) T A MW 1 2 5
(3) fFbIRFfEE O] 3 1 2

5.1.2 BE#MARBALTROY ) 9

BNV BOTFREDKBHOES L HEEOMHATRMEELHEE > T, REDOHH)
BAHBAPEED WD TF A= MDA, F—EABGOTEIBIEIC & > THIH
INTVS. KEITIREEKOMARANREEZ&d 5, HEICHHKZMHAT S RKED
FAEIZER L, EEM OB 2 —EI2hD TZHEAEKI—Y — 1 PWEIEM AR
522 BIDONTERTD.

ERSFTVFDERR
HERERARENE RO —IZEETDREO HEEAHEZRET D Z &, BFEER
DOITEBIETHEEIN, REETNVOERIIBVWTEHHTIIENTE L, InEE
, TOHEFBICHFY OS2 2BERELTWD IIZHEHEK L —Y — ] BHOZ/N
HEFEAMARICGEZ 58 25U /2.
BHETIVICBWT, XOTHEKEZERTEEIREL Yoy MERZ I VT
THERKIZEZONE. YEEENGZONLMHERZ 0525 0.4 FTORT0.05 AAT
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ZALIH, 42 200DYIalb—YaveEfiok, RETZ—VzV NDORERXAAI VYT
SRIHIEHCEDEMHAL, RE6AZNME AENBERDIIRD=DDT — A% LKL /.

CC3BD3CSRO: A% DY & (CC), BagDrpp(BD) I % 3 £ & [ (JHr—2)
CC2BD3CSR1: HAHDVAD 1 #%BE—Y—E A (CSR) (ZHlE LR
CC2BD2CSR2: HAH#D V& (CC), BagDrpp(BD) 644 1 £ % 0 —H —E A &R

ERTVADRREZDER

B 5.2 I3MEHHIZ 2SS BB 0 — — DG, Mt BB M EEE &), T—ZH0
EBRFERZRLU TS, WINDOT — A SHEHBKI—F —DEE AL, P
CHERRAM ARV O SRR B0, ZHEAIKI-Y —-DRAEXDRVGEE, RE
z HERRICHEERANT 20—V —EAREH (CSR) WHERFHRIZRELZ LIELT
WA, ZHEHHKRI - —DHENERDIIONT, TOXEBESGOWNILLD
DMBHTES.
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0900 9

OCC3BD3CSRO
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self-service usage rate

0,200

0,100

0000 + v —
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Frequent Self-Service User ratio

5.2 U E BB — Y — & BRI

SHEHEK I - —DHEGN 02125, DE—Y—CAFREDOEEBEBIZ LS HE)
BAHAROEMFIFES Y, ZHEAPKI - -DHIIEIL L, - - AR
BZ2RELRWT—APHEEANHRTME ZET IR HEL .

ZDRERNS, LHEAIHBI - —DOREA 02 2825 L, HEEMNHAORENGEE
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2175 REDRBOBEMIMES RD L ERD I ENTE S, RMFEHEMELAHT,
HEEORAY RORY 25 SHEHBIKLI—F —BOBBERT I N TEILEER
LS. EENICEBEINAENGEERF LY VT—V sy N, SHEETEL—F—% 4
VoAV ) —H— L RYTo Y, AFESEENRBEZREDE & T [Rogs3) %L 7
[FrYVI—VzV hOENPRERIBREAEELOTONAL =AY ) =L —Do
JR—=Y 3 VRN 3 %5 16 %D TH 2 | LS MR ET B s BIk .

52 T—IVI/RHEINLEDIMEA

AT, Y—EAARV =Y a VEINHEBEETIVERUTIY b7 A —L%2IEHLZ
Wiy — L% fEL, IV —42YIal—yary TRV, i L RNZEALL
TRHTEYDMAMKEZFE LD N —EAAR L =Y 2 VB DM _EICRNT
HDheWEIET 5. 521 T, BTy —LOAMAL ZOREEBMAL, 522 TTXr—3I v
TOEBIER L TOERERRSD.

521 T—LDILHEHAEZDHRE

AN OERRENELEEST2HL2 I ¥a—4YIalb—vayTR>DIRKEET
Hd. —F, T—IVIFEHEZRUADS W E SN TV A VICERD Z LT, Mg
%% LT RN E B/ BRI R FED—>TH Y ([SSS16]), MR L < A% EHEOF]
ERRE DA EICBS LTS 28I L AT — V7L o ([Duk74]) O AT H
5. ATk, F—IV 7 ORMAZ M, BEMAZT D i TRER 72 RIS SRS ] e
N ERRGET D .

A7 X HB=v )

W — ADOHKE L 8B MAIE, EENOEE D —ORWPIERINIZIH>TET D
HT, BoNZY—E2AVY =22 7L A YETEEL AV, SYVRWF—E2AREZD
E—2ARTHEHTDZILTHD. TVAVHOIIa=rr—Ya U EE U WEIKROBER
L, (1) gD BRMRERE (2) ARV =Y 3 VDTS F L SR O KR % &M 12
frd ol eNZDT—LD a7 AH=v 7 (Core mechanic) | TH5 (X5.3) .

T—=ALDTI7Y N7 4—AICE, BBEROREETIVEMY, EOE—ITHET 2 RED
FERAIVIIIMBERET AT AN LR T2 %2 MALZ. B 5.4 TRT
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£, ZOo0E—ICHBORMZHREL, FRE—IIEEAZY 72HELZ. {1
C—d&Z 2D xYy—Il2&kYavybao—agEe U, EBEBDOAZ Y Zidnwihox)
T CHIEHMRERRE A -, SO - RENBT LS RRERE L 26 RN 5
2% 549 5 <, ambivalent ZfLHl A% 77— L OREE AR A 7.

VAT LBEVCHEFAOEBNGEFU

E s M HF—LD E
b T 48 ;
- o . Ly [
/ T80 / T8 1/
. h
! — AN i
E FlAv—1 1 / E
: B #e e !
’ _ MEEh3 !
i jL/"f't’ 2 < / :HC}R 7 / i
F {RH$EER
X 5.3 BREATr—Lr0aAT A=W

B —LDEEE

W — AFZEHN O DD HFE D ¥ — (Lobby-A, Lobby-B) 2 2 AD Y 3 ¥ —»VE
FEM OB ABPHELMZTL VYL, ML TEYRBWAR L =Y a vy liEE2HETE
DTH%. Lobby-A 121X 94, Lobby-B IZIZ6ZDAZ Y 7HRWEINTEY, &40
YAV =MV M= SFVEEIEL, AN YA, BagDrop OBBIR TS &
OHY— ZHRFEE (CSR) ORLEAS A RET S,

K54 MWRges), 200 —ERAKOABOKEAEFELHY, FOL—DY %
VY —RHIIGUTHREZEEL, BRO0KEHRPOLE - —CADAHEZRET
5. WINOBE—IZHREINZVEREZ LY 7137 —)Ih, HloE—D% >
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Lobby-A Lobby-B
IPS Bapgage 88T IPS Baggage 55T
Check-in Drop Kiosk Check-in Drop Kiosk

8o |d# 8 jooo

5 Li g
4 Y

B |68 of|oooo
B g ;
i

o

ﬁ Passenger
ﬁ Passenger

Pooled Staff
IPS || BD || CSR IPS || BD || CSR
2 2 2 i ' ﬁ i 2 2 1
Active staff Rest Staff Rest Staff Active staff

Control panel Control panel

54 ' —AEEE Y hO—ILS2)L

Vy—DEFIGUTMADODE —IZFENTRETH D, HU, Lobby-A DY 2T ¥ —I&k
Lobby-A 24w 7% WDOTELHIY TIZHURG I L 2afes Uz, BE—HOREE]
BAA I VITRANBIIRBRLBFEMR2D T — X %A, Lobby-A IZIEFRYIATEER 30%,
Lobby-B (2 I F ¥R 70% (28 @ U 72 (% 5.3).

REIL—Y TV hOITEIL—IL

CTODOEHRDC—ICHETIRET—Y =¥ MIHBBERHREAICDOWTE X B DH
MzeEb, FIIRRZME LU CHANICERFRI A 7Y a VOERN%E/TS. CSR 3K
HI—VxV heEMTLILICEY, RET—Y oY bOHBKIINS S EHURZ Y
5ZENHRETHD. RET—V Y ME, FHIIALZBRBNOBRFR I Z2T T I
5 EToOM, bRz RBELU, fRbRFEAD 5 BMEIZHEL 2R T “angry” IREEIC
24T 5. “angry” REEL R oZRELT—TY =V b (BAF, “angry” IRE) 1%, S % K
AR, YA —TCHERFRI ZHRAE, MO0 —ICHNTHERTR IBIIK
OTIHVET. ZOFEHIERFEGZINLZRENTFHEICREY END Z L 2HERLUZE
THRELTWS. PREIICEY ENZRE, BREOFEEHBRETHIELTH20OIIHK
OTHEFHIBNHTETLENH Y, BOTOFm IRHPHAHIZES LS. 4

69



T—=ATIRIOMRERUPEELBIT S &, oRET—Y oy FORELKFBHEA, 1
Y — 2RO S R HHE K DR ICEREL /2.

£53 F—ATHRELZOVY—EFEOEEY L EHT— &
Area IPS BD SST CSR Passenger Arrival Baggage rate

Lobby-A 3 3 4 9 Date408 30%
Lobby-B 3 3 4 9 Date412 70%

522 T—IVIJEREZTDEER

AANDTVAYWR2H4THEBRINDG 2 F —LIZ0PNT =L MU, Y TIhT—
BERWNEZT =LA BEFESTL, 27 vAYOr—s0a> 7O, a¥ ho—
WISV DEIEDERE L /- TR — L %170 7-.

ZEOE—DREL—IV Y NOHBRA IV IIZR<RBRDZD, TV A VIdREH R
ZIHIT X< B E—RBMEORI RS RFEIZHODFEZE 2\, EEM 2B I E 558
ENHD. 3EOHHT—LE2FEZTL, BMTLAYREDL D ITH I LE, W% F
BRI EMGEL 7=,

F— IV TRRERDIREE

5.5 IZHFHEIDORM# & “angry” REME X LT T T7THS. (a)(b)(c) F& 4, H1
FH, 2FH, 3EHOFEBREREZRLTWD. 7T 7 OKHIIRR (tick ) % "UTH
D, WIS D —DRET—Y oV MOHBE YL, oD —2{RD “angry” RED B
BERLTWS. K56, 5.7, £OC—DRET—Y =2 O LB E &M OB
BOWBERLZTT7T7THD.

T—LDFERIFE522IIRT LI, RKEL 2Nk, F—4A1, =43
i “angry” REBH 20 L EHRBIUZ—H/T, 7 —54 21 “angry” IREBIX 10122 &
For.

REL—Y Y hDREFEY — T WKL A D, Lobby-B D 1024tick {33 LA D 4 FE jF
DOEEBIZEHL, ZOD/ER%Z KT 2 Z 2T, “angry” IR&E & BagDrop (BD) &
BBUZAHBE D D 2 Z L DNRD =D D7 — L DFER N S B S N7z,

1[alH 0% — ATl 1396(tick) BABEIC “angry” & 2% 15 £ THIAT 5 2 & 43 5.5(a)
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IZBMN T3, Lobby-B TldEDERID 1174(tick) %> 5 1383(tick) @ 210ticks D, BD
BEEA 320 2IHAL TR I ENRINTVS. [k, 3EHOTZ—ATIE
1381 (tick) BABEIZ “angry” MREAUEIET —L 1 LRBEETH AL TS Y (X 5.5(c)),
Lobby-B @ BD B{#%i% 1139 »* 5 1308(tick) ® 170ticks [EIT 3 25 2 1AL T2 D
WamB. —F, 2EEHDT —ATIE “angry” REME XD 2D X1 I > 1% 1465(tick)
T, BBELT8LIFLITUNH X TV, Lobby-B OH{E BD ud, 1211 75 1250
40ticks DREID A 3 25 2 IZJK L SNT WS A, TNLAREIL BD B@EL 3 24 L T
BZOWRT 5T bEARNSG (1 5.7(c)).

MAT, EBROMMERET “angry” MEVHETLI XA IV JIZEHL, =207 —A
DFERZBERT 2T, DE—IZHEL ZEMHRA (CSR) & OB X .
1EHD T —AD “angry” FREMWBRANZEHNS & A I > Z1% 499(tick), 3HED 7 —AT
I 683(tick) TH 2 Z L »M 5.5(a), K 5.7(c) oA D Z eWtkd. ZDXA IV
J DM (77— 1:374-424 tick, 7"— A 3 : 642-756 tick) T Lobby-B ® CSR $(% 2
53U TEY, £4DF —AWNMIBERREL—Y 2V FEEFEY— 271286 L TW
LRI NG, —F, 2BEIHDT —ATIEZORAT CSR DM A THT 2 ZH O
BEMHEL TN AL EM56(b) IERLTNS. 7'—A 20 “angry” REDBEAIZEN
R4 37 (1126 tick) # RTHD &, TDER (1083-1106 tick) 2 CSR Mk % 3 %
IR LU TV OMNBIHITE 5.

TV URBREROER

BT —ATRREL VoV PP EREFHESZT T T ETOMICAS RN % R
U, DJEEZEZ D L “angry” IREBIZARDFEL B> TS, HEKZRNHAT S FMY
& T —Y = b DEFRTH ¥ X BagDrop 123, 5% 5 Z 2 T52 79 5. BagDrop ®
FREBRMAEYNIZ Y FE—I)LINT WS 0A, B —2KRDREH R OIHNIZEINT <
DG o T3,

Lobby-B 1L 4 5 k& T—Y = ¥ MO FMYFAiFE£IE 70% TH Y, Lobby-A OF-1f
MR (30%) & W BN EAMTH D Z 255, Lobby-B D HEIZE Y D S REDHS
R % 0D 9 2 SRR FAL T “angry” IREBICHE 2 RIFLAZL SR 5.

JIZ T, Lobby-A #Lobby-B &V &FFHHAXY 7HNEL L, HAXY 71U THE
KRR O TV I NS, i) 7OREL—Y =V hORBIHE % ZEE 4 Lobby-A
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DAFEL IN—U725E1X, Lobby-B OV —E ZFEMNMET U, FEERMIZ “angry” ik

BHDL I Lobby-A IZRANVAL FRPHEZ T 57z,

AIEHCHH I NZHEE, F—IVIERZBLU T —LAOHBLHEREZD TR
EHHATDIENTE, F—LADWEZHBET LA BUTOFERN) B RINIEHE

ZB.

e BD B “angry” MREDOMHENIEI RN HD Z &

o CC BMERILIZ

WEE

TCSREEEDHFEIZIESDENHD L

£5.4 TF—IVIEBRMER: “angry” &

Experiment | “angry” | BDb=2 (tick %) | “angry” HIBLMH] (tick £7)
game-1 25 210 1463
game-2 10 40 962
game-3 20 170 1427
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N
w
N
(=

€ECC
ovic
Lv0T
96T
1981
89/T
SL9T
8T
6871
96€T
01¢T
LITT
e0T

xed-g-Agqo| - - - - xed-y-Aqqo| Aqqgo|-uo-xed-Ai3ue

Aqqoj uo s28uassed gawesd

9teC
€ETT
oIt

W HEH AT R -T2 99K

Ly0C
S6T
1981
8941
SLIT
89T
68171
96€ET
€0ET
0T¢T
LTTT
201
1€6
8€8
k172
59
655
997
€LE
08¢

xed-g-Aqgo| - - - - xed-y-Aqqo| Agqo|-uo-xed-AiSue

Aqqoj uo 128uassed-zawes

97T
€ETT
ovic

—
&y
~—

1y0T
S61
T98T
89LT
S£9T
851
6871
96€T
01¢T
FARAR

xed-g-Aqgo| - - - - xed-y-Aqqo| Agqoj-uo-xed-AiSue

Aqgoj uo 135uassed-Tawed
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game3.lobby-A

lobby-A-pax

BDa ™= CSRa

CCa

20

15

9TET
€ECC
ovic
Lv0T
7S6T
1981
891
SL9T
8T
6871
96€T
€0ET
0T¢T
LITT
¥eoT
1€6
8E8
StL
€59
685G
991
€LE
08¢
L81
6

game2.lobby-A

lobby-A-pax

BDa ™= CSRa

CCa

20

15

9teC
€ETT
oIt
Ly0C
7S6T
1981
8941
SLIT
89T
68171
96€ET
€0ET
0T¢T
LTTT
¥eoT
€6
8€8
k172
59
655
9%
ELE
08¢
£81
6

gamel.lobby-A

lobby-A-pax

BDa ®==mCSRa

CCa

20

15

97T
€ETT
ovic
1y0T
¥S6T
T98T
8941
GL9T
851
6871
96€T
€0ET
01¢1
FARAR
20T
€6
8e8
SvL
59
659
991
ELE
08¢
£L8T
6

% 5.6 Lobby-A AXL—Yay 7ot

game3.lobby-B

BDb mmCSRb ——lobby-B-pax

CCh

20

T4 14
EECT
ovTe
Ly0T
7S6T
1981
8941
SL9T
8sT
68YT
96ET
E0ET
0Tzt
LITT
¥eot
1€6
8E8
StL
s9
655
9%
ELE
08¢
£8T
76

game2.lobby-B

BDb mmmCSRb ——lobby-B-pax

CCb

20

15

9¢CET
EECT
(01474
Ly0C
7S6T
1981
89T
SL9T
€8sT
68V1
96ET
€0ET
0TeT
LITT
20T
1€6
8€8
St
59
655
99%
ELE
08¢
L8T
6

gamel.lobby-B

lobby-B-pax

BDb W CSRb

CCb

o,

20

15

9ZET
2144
ovie
JAir4
¥S6T
1981
8941
SL9T
85T
68VT
96T
£0ET
otet
LITT
0T
1€6
8€8
Sl
€S9
655
99
ELE
08Z
LBT
6

74

5.7 Lobby-B ARXL—vay 7ot




—IVJICBTARII A avVOEEMR

Ha L BT 2RMTT, EROT LA YHEPHHALTEY BOEEEZZEIFLRL, 4
PEMOBAREBET LIS — L% T o288, 13227 —Y 3 VOBEPHEIRBRIZK
IWELEZD I NBIRIN.

LEEHOY —ATIE, SV YORTIIa=r—YavidkeEm, fior—on
RO FITHONT, F—LROWHMRATEIXBERSNEN o7, “angry” REEH
A Z T R TRIR I ILNT E R VR T H - 7=,

2EIEHD T — AT, EEMOH U ANDOHHENDZRCONREHTHE. STV A
YRHMOBOE —2B8 322N T2 L, BERKIZHTEORERZE» U CRFKA
IV ha— N ELSFAEER, LEEO7 =5 &Y “angry” REBEZIEI$T2Z AW TE
TW2., F—ANTIIa=rr—yaviEXNd I N TXAZ—F, F—AMTOII 2=
T—=avhMThhaino 1.

SEIEHDT =A%, 2HORBEREE R, &)REWEREZIH > TREMICAEEROH U
ANZEITO> TS, WA EEMOBENEHICH T “angry” IREBXT— A2 LD H
WEAIVITHE U, REZT—Y Y MBEORAKE— 7 HOUTIE, HRM
RIS SN IER, F— A1 & LT “angry” IREBOHBEP O —NTOWE
eI DR B IC I 2 Z &N TE 2, TF— L5 BRI 28T “angry” RREHDH
BFHEOMLIETET VD EDD, TOHBDFHIZDOWTRHRMLRLATTZ R VFER &
Bol., F—ANTOIIa=r—raviFgil, iF—ANDOREFEEITHONTVDEE
DD, F—AMDIAI 2= —=YaVPHBETIEELS, BZULTWARWNT —ANE % 1%
Fohr.

3EDT =L THRIZHF—LRBTT 7V —T 4 VI %F>57. HBRDOHEREZRY K
DHERTDH L LB, UTORMEBFLI I LNTE /.

o EEIZF—LD Y (BEOY—) 2222528 7T, HIZTF—LADMEMEFESY,
FVRWEREZ EIToNDmelErndd.

o WHINMUL, WHAHET D Z & THW MDD K G OMHERNEA IR D,

o AIRTRXTOZERNPERMIITED I L VEE

e I3/ —YavERIIXE, F—LANPF—LMOEHEERZHEETLZIZ LD
P
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523 2 Ial—avIlLBREE

RIED T —I V70 THEEZ T 2 T30 | 2 “angry” IREMOIEIZEHTH %
ME, 20 DY FVATHRIELZ., T—IVFJLRAUTIY b7 r—Lzfliv, Bid
BMEOEEROMAY2 IV a2 -8y 32 —yary T2 mRAT U EHEEX 5.8
2R,

V) AT T EMAY (CCapb,BDayb,CSRa,b,), £ 0 —IZHEL LT L
ZOREXRODBEYEL TN,

o CCapby,.. DE—EDHANN YV ZBEMEL (a,:Lobby-A, b,:Lobby-B)
e BDayb,...BagDrop ¥ (a,:Lobby-A, b,:Lobby-B)
e CSRapb,... A€ —FENHKEH (a,:Lobby-A, b,:Lobby-B)

50.0 46.3 45.7
— 44.4 441
45.0 ] 435 M -

M 40.2
40.0 327 o 38.2 39.0
: — 359 M

35.0 333 331 B

30.0

25.0

20.0

13.1

15.0 12.1 10.8 96 10.2 8.9

10.0 78 ©° 80 85

0.0
ol d|lo|ldlal dala|lol gloladl el ol alolal«]ol v af «
Sl o|la|ldlal 8|l olalalal dlolaldal«lol a9 w
¥ €|l ||l |l |l gl ||l gl |l ||| | |z
(%] v (%] v (%] v (%] (%] (%] (%] (%] (%] v (%] v (%] (%] (%] (%] (%] (%]
o/l ool Ol O0O|]O0|lO| O] O|O| Ol O|O|O|O|]OC|]O|O|O| O
N | QI Q& & Qoo 6 &l Q& & & vl o v @
N |l a|lala sl ool o ol Sl 8]l ool o
ol olo|laoalo oalolaoa oalaoalolaoa aoaloalalaoalaoalaoalaoalaoalao
o o ool 0o @0 0|l 0| 0|0 o ol ol ol o|laoalaolalo
N NNl Nl Sl Nl 8 ool oo ool o o o
N NNl Nl N oaloolo ool onl ol o
Ol uvu|lo|luoulolouvluo|loluo|lo|luoulolov|lo|luoulolu|lolu|l ol oo
O/ o|o|o|lo0o| o]0l O0O|O0O|]O0O|O| O O|lO|O|O|]O|]O|O|0O| O
(1) 1 (2) [ (3) | (4) | (5) | (6) | (7) | (8) | (9) |(20)|(11)|(12)](13)|(14)|(25) |(16)|(17)|(18)|(19)|(20)](21)

58 AVFa—&YIal—va VR “angry” &% ™3

AvEa—4923IaL—YarViER
AvEa—&2YIalb—YarvosiR (M5.8) 1, BD BEKZ =229 5% & “angry”
REDHHNZHRMTHD I L 2RL TS, ZNITHIA, CC OMUMEEI DRI &K -
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T, CSRMBOMEITIZE D XD 2 & HBIM X he.

5.9 & CC BB 3 D4, “angry” g8y CSR LA SIS XK OB H 5 =
LERLTWS., HATARETI VY MRIZH UL TABEL > TUBTE3 L, CC
FIHTBD KHNALT— VY MIE I DRI ES. CSREEREHPT 2T
S DORET—YV Y NAEBBICHEEI N, AFBRAKRET—Y Y o T E
FHMATEIT 2 72012 BD ICHOET 2 2124 5. 2 ORI BD O b 50 MR %
PEO L, $EERIIIZ “angry” REBDSHL 728 E A2 BN,

40.0 9.0
39.0 8.8
38.0 8.6
37.0 8.4
36.0 8.2
35.0 8.0
34.0 7.8
33.0 7.6
32.0 7.4
31.0 Oangr 7.2 Oangr
30.0 ery 7.0 ek
o — o~ o —
o — o~ o —
o o o o o
(%] 1%} 1%] 1%] 1%}
(&) (S} Q Q Q
o~ o~ o~ ™M o
o~ o o~ o o
o a a o a
o o o o o
o o o ™M o
[22] (22} (2] (2] (22}
Q Q Q Q Q
o ] o o o
(13) (16) (17) (18) (19)
(a) (b)
N N =} N _—
59 CCHEEMN3IDBEDYIal—Ya iER
47.0 14.0
46.5
46.0 12.0
45.5 10.0
45.0 8.0
445
44.0 6.0
435 4.0
43.0
42.5 Oangry 2.0 Oangry
42.0 0.0
o - o~ o — o~
(=) — (] (=) — o~
o o o o o o
[%] wv [} %} 1%} v
4] 4] 4] 4] 3 4]
o~ o~ ~N (a2l o™ o
o o o (a2 o o
a a o a a a
o o o o =2} o
o~ o o~ o~ o~ o~
o~ o o~ o~ o~ o~
Q Q Q Q Q Q
O ) ] ] O O
(1) (4) 7 (8) (11) (12)

(a) (b)

5.10 CC BB 2 DIZEDY I 2L — a ViR

—7Ji, B15.10 & CC OB —>DGE, CSREERE “angry” ke DOIERIE D
BERLTWVWD., RET—Y Y hD BD ANDRARBIZ = DHY (CC R & BB
H), ®E&MEIZ BD TOFh SRENRLDL. CCORBIINDIKRET—Y = MME, BD
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DORFHLIRMN L) DBV EHEL 2561, BD OFLINIZHEATS. TDHEE, BD T
EFAYZAEEOEIIBTERFRIZETIED LN TE, BMAFHYTAYT O
MM & D € PHREIFERBNPEY. 3V a—2Y3Ial—yaViRIE, CC o
BEHDVUNI WIGEITBEINIC A — N =T 0 — U2 RET—Y > M BD IZiAL, 20
HA—=N=T7 0 =DFERIIC “angry” REB2 L S REIRLZI L 2RRLTWVD.

TV RBREROER

CSREEICEY SSTICRELZ—Y v 2LV EFEEL, CC 25 BD ANDA—
N=TO—8%2HOTILENTEINE, BD NOMHFHLRMZHIIHKL, “angry” IR &%
HINAREL BB e EZLND. CCHA—N—70—LTHWBREFICBNT, CSR A&
BIE CC 256 BD ILIRAT DREL—Y =¥ hDOBEIERH & HEREH T BD 12 A
o MBI OB 2 A I E LD Y, A —/ =70 —REHEE X 2R
TIZHBWT, CSR EERIE BD NO SN EUFKF OB 2 NI 2ENH 2 L H X
bNd. CSRAFMHMZMFFLAVWKEL -V oY hDOAZHHKICHFEETINE, O
E—2EkORHREIHEPKONETHA S.
IVEa2—RYI3al—yavilioTL2TOMAEETDYF ) A2B%KT 22 23k
BENTHD. WREHAITERYIRTMDOVIZ, T YRITr—I V7 %2@UTARL —
Y a VIR DR NI ERELFUORKDIEBFOND ZLWRINAZLEERD. He ek
6T B MR EDRRIZH LT 2008 WD IZBENWT, 77— U TI3EEN BT
D25 258D FAED.

53 AXEDF & ERE
531 Y F VAL

51 TEEBRETNEHANT, ZDOYF VAR EGTY, fTGOY—EAVY —2% %5
TYH—EARME LHEER T L OREHRAPHEDITHONT VDN EMEEL /2.
ARV =Y aVOFHlBRIZ T > TY I AZKEL, YIab—Yarvzeir>Il el
&V, fFHRFHEX BB RS EAE SR L IR RBERIRI N, BGDOY 2T R
YMIEBEMARERAEEMOMEREOEENE, BHRETVEHANEZYIab—Y 3
VIRBBDIY X TIAY NOFODERRERNT S ENHERTE /2.
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HEEA O REFORFEIZE T, ZHEAIK I -V -2PHILIL1ld&Y,
HEIREFIH DI CSR 23R 2 B S AR I N, ¥ F ) A EERF A
BROFEARZRRULAZEEFAELD.

532 T—I Vo

52T, B—DOV— I8 E 5T, ROV —DEEMOIY ha—)L2EHEIZ AN,
T IZ 22T DR DR RIS iE % T — IV T FREEZ TSR 2.
KERZEL T, TG OREEMED T TIE IBD IZHRAT B IKE O MR 2 1 $ 5
WP ENTHE I EDPFKATEZ., F—IVITOBMAEZHNS Z 2T, Hx BT
DR TFICEWVTHEENICEEIRNEHEDFERY, TV A VYO ERERBROMRY KD
REMEAERD T — X DMK E I EDEERFNNY 2495 Z LAURI N/,
A2 LIRIMMWBT 2 —EAARL =2 a VBIBIZBWT, YAV A Y MWERT S
MEMEIRBUZ NI 2 BT R & WNITHBRIEZ D0 ARV =Y a VilEDOEH N
EODIEDITEN] EWHHEIIHL, F—IVIBHAIIERTHILEZD.

533 AEDXELEDHESERDRE

FEOFED
ABETEHIAETINVEAWAEZYF A5, BEHETIVELRLZT—I VI FiEE
HAWT, BINARE V73— AREETIVNEEL2OY —EAARL —Y 3 VIZEHB
AREDNEMRGE U 72, MBI FELERTE T, EEMOEERE L Y — Y A ME X TR
FRERIZHZ2 DT TIERNZ L, ABOAZY 720 TEH, RIUTAUAIZ I IE T D 22
FOTHRENESERDZILZ OO0 FEZBUTHIRLZ. F—EAREIZA 2N
I N H5Z5HEMIZEHUTCHEESGNZHOLMIL, DEREREMZ#EYIICEKHEL,
BRENRKOSNDITHERZEITTEILI2E>T, FHLDEEMDRT VY v IV &k
RIS D ZEDARETH D, L x 2T L RH DRI G U 7= 4 DO #BAE N
BEIZE>TITONG LT, BIENBRENEERIETEI VTR TH D Z L HHERT
X7
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S DERE

AREDMGETIE, ANV AR E T L4645 R & fHl R EICER-E L, ¥V A0
T =IVIOFENRARL =Y a Y EOMFER EIZED XD ITHFLET I EREL
oo YFVAGZHR, FT—IVIERBELUT, HEHELEICETIREDTHRNILED
RUMH D Z L, RIITIGE U TEEMIY —ECARBEIZE 2 2 HEITET D Z L H¥
HHUZZZ., BEETIVE TSIV RN T7A—L8 LT —AIZDWTI, “angry” k& D HEH &
AIVIR, BHIANIRERIEN—TEFRIBIRIETETEST, BFRINALHRE
FoTHY, SBT =LAWL TEIRNETHROMAE & TN DO 2 8 U)K T RE & 3 E
RADIIIBENDHDEEZD.

BEEZHWZHEE TV, EBREMANTEH T2V MDD T7OF
MELHEZ2RMTE2UNTPHARLEINT VD EDD, REDEHEP I A MO HIX
KREETHY, T LK T 2RANRPLZORIBBAZEORMP DL LFEZD.

GIEOESC]

ARV =Y a v EOME R OO KL, Y — Y A I0d S HEE O
EDHETHD. RERFRBES -—CAZ2WETLEILZOHXDENE2IT>TVEMN, £TO
Y—UCARBPHEEZHREI T TV ARV, —BICY —CAREE (A
HWTHY, VANY —DORBUSEZNICEEDORBIZEN > TS, RN LT—LRY
HN) — &, KBUZE > TET U AZBRHEPBED A YT« 2EEIE, HEHICE-
TIEUATEY B ZNL2EHD I HVESH [HHSI0]). A#HETHEMUZEBEE T I TR
BEOEBMPHEEA UL ZBHARELAEHRKROAZHE > TWDS., BEE T IVIEAHL
TERVHEZDEFERHWEEGWNVIEERLTEHT, Y- AMBOFHNE L LT,
AR RE R A B IR 2 BRA L TV 5.

*4 Zeithaml et al. (2009) (&2 &, H—VEADEMY (service failure) I& THAR DAL DR D W%
THZY—CADNT A=V A (KR ] LEHRIN, Y—E2 - UAIN) =& TH = 2DEBUIHIE
UTHIBAIG 781 LERINTNS. [WZBG12
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AREfFFEE, V—EARBORIEE L Z DAV 7T DO—biE#HS LI 7% — & 2l
(SST) 2WE LAY —EAARLY =Y a3 VOFWHEBREE TV EZEIZU T 3 MK CHEm %
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The analytical development life cycle

(Application/ Feed back)

l !

FRAMEWORK Observable fact — Conceptual model — Implement model

FACTOR Data, Behavior Attribute, Rule Mechanism
4 ‘l’ J \ T J
METHOD Statistic model Agent-based model
PROOF Significance Stylized fact, POM
A A
r N 7 \
FINDINGS quantity relation phenomenon
4 T J
(CONSEQUENCES) (validity)

X 6.1 ArETNOMEL : T—E~FEETIV
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The analytical development life cycle

(Application/ Feed back / Knowledge)

l ! !

FRAMEWORK Observable fact — Conceptual model — Implement model —» Serious game

Competition
FACTOR Data, Behavior Attribute, Rule Mechanism Cooperation
Coordination
LN l ) '\ I )l i\ l J
METHOD Statistic model Agent-based model  Scenario analysis
1 l Gaming
PROOF Significance Stylized fact, POM Effective Strategy
A A A
s N T 4 4
FINDINGS Quantity Relation Phenomenon Best practices
L I FEERY l J
{CONSEQUENCES) (Validity) {Competence, Lesson & leaned)
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baggage holder rate 0.7 THEE T fe %
frequent self-service user rate | 0.05 | Z5HE HEWE L —H —LE&K
non-self-service user rate 0.2 BANAD YV BEDAFHT B RE R
Interpersonal check-in speed | 0.02 | HEAA Y VA FHiE A — N (FAYTEEED)
Self-service check-in speed | 0.03 | HEREFHFHI AL —R
Baggage Drop speed 0.035 | FHIMITFEFEFHRH S AL —R
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A3 BREHZOEHANE

F A3, 3.2Dataset D D7 — X k¥ ThHd. 6 HEIOHFKE D C—DEM L — 7 I
B CBI I NBRTREA TS a VEREER CBUE S N2 EEMOBEZ AL T
5. BHEFGENIS, HEEAMAOFECENEITSRE (CSR) &, FEEIRE SN U
THRBNIZEHINT 2T >TWEHEL R 2TV D.

* A3 HEH2OBNE

Ji2s O EURE R He BE U D REAEAR
Dataset A AXIG BHEBEMH | BEK HAZY YA Baggage Drop CSR
406 85 46 4 3 3 2
408 100 60 4 2 3 2
409 68 39 4 2 2 3
410 67 54 4 2 2 3
411 63 62 4 2 2 3
412 67 25 4 3 2 0
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HARESOER : IREH

g

B.l B#MEFARIEOIZERFII

BB AZIEOELDFEDH

DatasetB(n=7689) i 5 HElO 7V =2 Y 7075 A2 BOHBET — R 0T HIERE
EXTDERBRELZN 2 FEMM>72EDTHD. BRI I A -FHEAT— XA, Fihp - MR,
HER AR, JEEFAYEE, BREFRINAENEENTSY, &40 T7 —4IHHE
F7 7 AbERELZ. Z2&D 400D T—2% 5 VA NTHHIL, HWEKZ BEFF
HRIEE U-ERRaH#ERZ R B.1IZRY. 1, 400 BO7—2 OFEUIS HBER HE
%, BYOEBUIE AN Y ZFIHBETHEBRINTNS.

* B.1  HEBHAHRIEDR B ¥ D Wb

a2 E p fiE RN HE
ssuRecency 4.00e-13 orck BRE» 58 58D SST H &
FlightFreqClass 7.51e-06 ok FEIR H 2 S 1Y) Sl O #5 S IR
Density_within_15min ~ 0.000142  *** [ — 15 73 XE N O 3 Ffe I N
CEFEEERLS 0.018404  *
Ft 0.975814
i 10 R 0.305965
il 20 1R 0.071137
iy 30 1R 0.261556
Pl 40 R 0.248775
gy 50 R 0.578555
iy 60 1R 0.395330
iy 70 1R 0.620636
eyl 0.392361

AREMI—R: 0“0 0,001 “*¥*70.05 “”, 0.1 “7
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>
Class 1 Class 2-6
fEREE

Flight frequency (FF)
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{3 C
RET—9DEIT XV ME

HEFHEIEDOHPENDOEN AR E R C.1 D@D K% 6 70E L, BICY— 7 RH®
DIMFET L — b H D iRE (n1=4440) % 36 KA DLV IZHEIL /= ([ C.2).
Z X Ok Z kR C.3 T, BEIFEFHRIIMNEREK CAITRLTWS.

* C.1 5o BEEA AR, BREE LD Z At

Class  fcHr H BN FEAI A i JEE PRSI
5 Within 5 month 16 times and more
4 Within 10 month 11 to 15 times
3 Within 15 month 4 to 10 times
2 Within 20 month 2 to 3 time
1 21 month and more 1 time
0 No record No record
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# C.2 Distribution of trait toward SST of all passenger

Flight SST recency
frequency SR-0 SR-1 SR-2 SR-3 SR-4 SR-5

FF-0 3288

FF-1 216 7 11 16 32 48
FF-2 177 7 16 23 39 72
FF-3 198 12 11 17 32 84
FF-4 38 1 3 3 5 16
FF-5 47 2 2 2 15

Total passenger = 4440

( weak = 705 , neutral = 3450, strong = 285 )

% C.3 Composition ratio of passenger trait toward SST use

Flight SST recency
frequency SR-0 SR-1 SR-2 SR-3 SR-4 SR-5
FF-0 0.741

FF-1 0.049 0.002 0.002 0.004 0.007 0.011
FF-2 0.040 0.002 0.004 0.005 0.009 0.016
FF-3 0.045 0.003 0.002 0.004 0.007 0.019
FF-4 0.009 0.000 0.001 0.001 0.001 0.004
FF-5 0.011 0.000 0.000 0.000 0.000 0.003

Weak_SST _user=15.9% ,neutral_SST _user=77.7%, strong_SST _user=6.4%

22% of weak_SST_user selected SST. 78% of Strong_SST_user selected
SST.

7 C.4 Distribution of SST usage rate

Flight * SST recency 2
frequency  SR-0 SR-1 SR-2 SR-3 SR-4 SR-5

FF-0 0.406

FF-1 0.338 0.571 0.636 0.813 0.688 0.750
FF-2 0.266 0.143 0.500 0.478 0.538 0.080
FF-3 0.091 0.583 0.364 0.471 0.563 0.798
FF-4 0.132 0.000 0.333 0.333 0.400 0.750
FF-5 0.043 0.000 0.000 1.000 0.867

L FF-0: No flight record, FF-5: more flight record
2 SR-0: No SST use record, SR-5: Using SST most recently

Weak_SST _user use SST : usage_rate <0.37
Strong_SST _user use SST :usage_rate >0.68
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18k D

Programme code

SOHARHRHBBAAHBRAHARHBRARARA B AR BB R AR B R AR BB H B A RHRSH
s ## Airport Self-service model ##
S HBRAHHHHRRRBHHHHBBBRERHHH BB BR BB BB BB R B BB R R AR B S

globals [

sample -pax

queue -pax-line-0 queue-pax-line-1

queue -pax-line -2queue-pax-line -3

queue-total-classic queue-pax-line-sO ; TTL waiting PSGR of IPS
queue -pax-line-s3 queue-total-ssu ; TTL waiting PSGR of SSU lane
queue -pax-line-b0 queue-pax-line-bl H

queue -pax-line-b2 queue-total-bagdrop ; TTL waiting PSGR of BagDrop lane

queue-total-overall ; TTL waiting PSGR

m ;3 array m to define timing and quantity of turtle creation
ssu-pax ;ssu user TTL
cck-pax ; IPC user TTL

total-cck-pax
total -ssu-pax
total-ssu-usage-rate

CCPs ;the number of Classic-ckin-positions

SSUs ;the number of Selfservice-Units

NCCQ ;Number-of-classic-ckin-queue

NssQ umber -of -selfservice-queue

EQT ;Estimate -Queue-Time (InputforVariable W)

PSU ;Percivability-of-selfservice-Usage(InputforVariableV)

p2 ;Weighting parameter for selfservice

A2 ;ms value A2 The degree of the expected waittime is "long"
Al ;ms value Al The degree of the expected time is "short"

B2 ;ms value B2 Perceivability of SST wuse ’High’

B1 ;ms value Bl Perceivability of SST "Low"

Cc2 ;ms value C2 rule-4 Intention to use SST "high"area

Cc1 ;ms value C1 rule-1 SST intention to use"low'"area

E2 ;ms value D2 "motivation to use SST of the consequent section

jderived from hesitation
mergeA2B2 ;Hits the synthesized ms value consequent part C 2.
mergeA1B1 ;Hits the synthesized ms value conclusion part C 1.

;;Initial value pl = p2 = 3 *** pl is defined in infterface.
SPI ;Selfservice-Preference-Index
]
breed [wolves wolf] ;3 This is CSR AGT
breed [sheep a-sheep ] ;;This is arriving Paxs
wolves-own [ ]
sheep-own [hesit D2

;Derive from the ms value D2 hesitation. The lower the number,
;the higher the intention of using SSU.

ctc ;A variable that identifies the presence of contact with CSR.
;Initially, it takes the same value as hesit and identifies in later
;process whether hesit! = Ctc.]

turtles-own [
speed speed-limit speed-min
ssu-bit cck-bit bag-bit; baggage retention indicator

energy ge ;giving-energy

PSPI ;Perceived SPI per turtle

hesit-org ;store the initial generated value of hesit

freq-ssu-user-bit non-ssu-user-bit

T-Density ; Congestion "queue-total-overall" value in DMband for Pax AGT

tickCount ; Num of ticks Pax stayed at DMbanc (=tickCend - tickCO + 1)
tickCO ; The 1st tick value that Pax Turtle entered into the DMband
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tickCend ; Pasx Turtle is the last tick value in DMband

PSPIaccum ; Cumulative number of PSPIs Pax Turtle is staying at DMbanc
PSPIave ; Pax Turtle is average of PSPIs staying in DMbanc
TDaccum ; Cumulative TurtleDensity of Pax Turtle staying in DMbanc
TDave ; Pax Turtle is average of TurtleDensity staying in DMbanc
turtle-trait ; Pax-trait of ssu preference

;(1: weak, 2: neutral, 3: strong, -ssu-user)
def-ssu-use ; def-flag using, non-using to everyone
]

extensions [array ];

5 HHHHHHHHHHA#A#R##S Description of setup procedure #H#H#HHH###H#HH#Y

; Add an arbitrary number of numbers, create an array, first set xx 0’s.
; Then open the file

Generate the local variable i and set the initial value to xx 0’s.
Repeat with the while statement Do the next task between ’end of file’.
Fill in the number of the opened file to the local variable 1.

; Retrieve the "i" th with "1" data in "m" of array and set it to "m".

; Then increase the number of "i" by 1 and return to the beginning

; of the while sentence. In the next routine, the "i + 1" th number

stored in "1" is set to "m". In the while statement, numbers are
inserted into array "m" until "not file-at-end?".
; array m -> {{array: "10" "20" "30" "40" .... "200" O0}}

; "m" is conscious of the order.
; Notice that what is stored is "string", not numbers.

to setup H

clear-all reset-ticks

set m array:from-list n-values 4500 [0]

; Pax show-up timing... imported from text file.

file-open "./passengershowup406.txt"

sH#### At this section layout of lobby is defined. #####

let 1 0
while [ not file-at-end? ]
[
let 1 file-read-1line
array:set m i 1 ; Set "i" to "1" of array "m".
set i i + 1

file-close

setup-paxs set cck-pax 0 set ssu-pax 0
set-default-shape wolves "person service"
create-wolves CSR-number
[

set color red set size 2.0

set energy random 10 + 10

setxy random -4 - 3 random 6 + 2

1

end

to separate-paxs
if any? other turtles-here [ fd 1 separate-paxs ]
end

#####H##H##H##### Explanation of "go" procedure ######H#####A#EH

; Generate turtle. The number of generations comes from array "m"
; pulling the number contained in the array "m" corresponding to
; the ticks number.

; If it is the Oth ticks, it brings the Oth object of array "m".
; In case the object reported from array: item is "string (string)",
; Use "read-from-string" to convert string to variable.

to go
create-sheep read-from-string array:item m ticks
L
set color blue set size 1.5
set xcor random 5 - 20 set ycor random 8 + 3
set heading 90
set hesit random-float 20
set hesit-org hesit
set ctc hesit
set speed 0.08 + random-float 0.02
set speed-limit speed-max
set speed-min O
;; set bagbit on each sheep using randome-float
if random-float 1.0 < bagholder
[ set bag-bit 1 ]
set-turtle-trait set-non-freq-ssu-user-bit
separate -paxs
]

; if there is a pax right ahead of you, match its speed then slow down

ask sheep [
let pax-ahead one-of sheep-on patch-ahead 1
ifelse pax-ahead != nobody
[ set speed [speed] of pax-ahead slow-down-pax ]
;; otherwise, speed up
[ speed-up-pax ]
; don’t slow down below speed minimum or speed up beyond speed limit
if speed < speed-min [ set speed speed-min ]
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if speed > speed-limit [ set speed speed-limit ]

fd speed
1

ask sheepl[
makequeue -for-ckin
finish-ckin ;send pax to pax pool
select -servie ;pax monitor waiting time to determin
queue-classic-ckin ;ckin process time for classic-ckin ex. 3min
queue-selfservice ;ckin process time for selfservice ex. 1min
queue -bagdrop ;baggage ckin process time for selfservece
search-ckin-position ;pax will rove and search ckin position

search-smallest -queue
distribute-pax-cc3 distribute-pax-bd3 distribute-pax-ssuéd
head-for-bagdrop sharing-cck-bagdrp-Dzone
redirect -pax-for-ckin encouraged-and-decide-to-use-ssu
set-PSPI set-T-Density set-PSPIave-TDave

]

; &&&&&&&& fuzzy calcuation 1'2:2'2:2°2'2'2°2'2'2'2°2'23
estimate-queue-time-of-classic-ckin-posision
output -membership-score-of-A2
output -membership-score-of-A1l
estimate-percievability-of-SSU
output -memebership-score-of-B2
output -membership-score-of-Bl
merge -membership-A1-B1
merge -membership-A2-B2
find-balance-of-SSU-preferance
; 4&&&&&EE fuzzy end&&&&LELEELLE&Y

tick
if ticks > 4499 ; You can change it for longer timeframe.
[ stop 1]

ask sheep [
count -ssu-pax count-cck-pax calc-ctc-success-rate

]

ask wolves [
move
stay-in-covering-area catch-and-guide-pax-to-SSU
restore-energy restore-ge
fd speed aim-for-pax

]

ask turtles [ stay-on-lobby ]

calc-total-ssu-usage-rate

accum-waiting-time

end 3 HHRHHBARABRARBAAH#AASE end of " go procedure " #H##H#HHA#HBA#H#A

to slow-down-pax
set speed speed - deceleration
end

to speed-up-pax
set speed speed + acceleration
end

to makequeue-for-ckin
; if pax is on "path", pax heading 90 to make queue at IPS.
if pcolor = white [ set heading 90]

end

to finish-ckin
if pcolor = grey + 3 and cck-bit = 1[
set total-cck-pax total-cck-pax + 1
count -up-ctc-pax
die]
if pcolor = grey + 3 and ssu-bit = 1[
set total-ssu-pax total-ssu-pax + 1
count -up-ctc-pax
count -guided -ssu-pax
die 1]
end

to head-for-bagdrop
if (pcolor = blue + 1) and( bag-bit = 1 ) [setxy 9 2]
end

to select-servie
; from this section...pax compare heads-count of pax in each area. *
if pcolor = 9 and pycor > -2 [

if SPI =1 [

ifelse non-ssu-user-bit = 1
[ set heading 90 1 ; yes
[ set heading 180 1 ; no
]
if SPI = -1 [ ]
if SPI = 0 [ if random-float 1.0 < SPI-O-ssu-ratio [set heading 180]
] ; end of ifelse yes

end
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to queue-classic-ckin ;ckin process time for classic-ckin ex. 3min
if pcolor = green [set speed classic-ckin-speed ]
end

to queue-selfservice ;ckin process time for selfservice ex. 1min
if pcolor = blue + 3 [set speed ssu-ckin-speed]
end

to queue-bagdrop ;bag ckin process time for selfservice Pax ex.1lmin
if pcolor = violet [
ifelse ssu-bit = 1
[ set speed bagdrop-ckin-speed]
[ set speed classic-ckin-speed]
]

end

to search-ckin-position

if pxcor = -8 [
if freq-ssu-user-bit = 1
[set heading 180 ]
]
if pxcor = -6 [

if random 100 < 50
[facexy 9 9 1]

end

;This part defines the area to count the PAX to count CKIN waiting Paxs.
;If the window is not open, PAX does not exist in the area defined by you.
;Therefore, this Procedure does not depend on the window number (cc, bd).

to search-smallest-queue ;;observer context

; #### Count the number of Paxs before CCK * 3 ######
set queue-pax-line-0 count turtles with [

(pxcor >= 9) and (pxcor < 19) and (pycor > 10) and (pycor < 12)]
set queue-pax-line-1 count turtles with [

(pxcor >= 9) and (pxcor < 19) and (pycor > 8 ) and (pycor < 10)]
set queue-pax-line-2 count turtles with [

(pxcor >= 9) and (pxcor < 19) and (pycor > 6 ) and (pycor < 8)]
; Count the number of Paxs before SSU * 4  ######
set queue-pax-line-s0 count turtles with [

(pxcor >= 9) and (pxcor < 19) and (pycor = -11)]
set queue-pax-line-sl count turtles with [

(pxcor >= 9) and (pxcor < 19) and (pycor = -9)]
set queue-pax-line-s2 count turtles with [

(pxcor >= 9) and (pxcor < 19) and (pycor = -7)]
set queue-pax-line-s3 count turtles with [

(pxcor >= 9) and (pxcor < 19) and (pycor = =-5)]

; Count the number of Paxs before bagdrop * 3

set queue-pax-line-b0 count turtles with [
(pxcor >= 9) and (pxcor < 19) and (pycor = 5)]
set queue-pax-line-bl count turtles with [
(pxcor >= 9) and (pxcor < 19) and (pycor = 3)]
set queue-pax-line-b2 count turtles with [
(pxcor >= 9) and (pxcor < 19) and (pycor = 1)]
H ###Count the Ave. number of Paxs before CCK SSU
set queue-total-classic
(queue-pax-line-0 + queue-pax-line-1 + queue-pax-line-2)
set queue-total-ssu (queue-pax-line-s0O + queue-pax-line-si
+ queue-pax-line-s2 + queue-pax-line-s3)
set queue-total-bagdrop
(queue-pax-line-b0 + queue-pax-line-bl + queue-pax-line-b2)
set queue-total-overall
(queue-total-classic + queue-total-ssu + queue-total-bagdrop )
end

;5 ###### Description of this component ##### turtle procedure ####

; In order for the PAX to be evenly aligned in the n CKIN counters,

AGT is the least congested at a certain point

It is necessary to line up in the CKIN counter wait queue.

; To that end, compare the number of Paxs in n rows

; You need to find the queue with the lowest PAX number.

; In this component, the queue with the least queue = k

; The number of PAXs = m and

; Create an LCL variable and specify one column out of multiple columns.
; Here, we create an array, which is LCL variable = 1.

; The LCL variable 1 sets three values (assuming three queues are queued).

extensions [array] ;if you want to use array, this declaration is needed.

to distribute-pax-cc3

; ### Equal distribution of CC3 #####

let 1 array:from-1list

(list queue-pax-line-0 queue-pax-line-1 queue-pax-line-2 )

let q array:item 1 O
let k 0 set k 0 let i O

while [ i < 2]
L

set i i + 1
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ifelse ( q < array:item 1 i)

[1
[ set q array:item 1 i
set k i ]
]
if ((pxcor = 2 ) and (pycor > 0)) or ((pxcor = 5 ) and (pycor > 0))
L
if k = 0 [ facexy 9 11 1]
if k = 1 [ facexy 9 9 1
if k = 2 [ facexy 9 7 1
]

end

to distribute-pax-bd3
let 1b array:from-1list
(list queue-pax-line-b0 queue-pax-line-bl queue-pax-line-b2)
let gb array:item 1b O
let kb 0 set kb 0 let ib 0

while [ ib < 2 1]

r
set ib ib + 1
ifelse ( gb < array:item 1b ib)
[1]
[ set gb array:item 1b ib
set kb ib 1
]
if (pxcor = 9) and (pycor >= 1) and (pycor <= 5 )
L
if kb = 0 [ facexy 11 5]
if kb = 1 [ facexy 11 3]
]
end

to distribute-pax-ssu4
let 1s array:from-1list (list queue-pax-line-sO queue-pax-line-si
queue -pax-line-s2 queue-pax-line-s3)
let gs array:item 1ls O
let ks O
set ks 0
let is O
while [ is < 3]
[
set is is + 1
ifelse ( gs < array:item 1ls is)
[1
[ set gs array:item 1ls is
set ks is ]
1
if ((pxcor > -1) and (pxcor < 2) and (pycor < 0)) or
((pxcor > 4) and (pxcor <= 6) and (pycor < 0))

L
if ks = 0 [ facexy 9 -11]
if ks = 1 [ facexy 9 -9 ]
if ks = 2 [ facexy 9 -7 ]
if ks = 3 [ facexy 9 -5 1]
1
end
to distribute-pax ;3 find adeqate pax-distribution
; #### step-1 CCK expected waiting time ($W$) = input value
; Perceptibility of automatic machine (v) = input value

#### step-2 Find the ms value from the input value. ####

; estimate-queue-time "Long time"

H ... A2 The degree of the expected wait time is "long"
; estimete-queue-time "Short time"

H ... Al The degree of the expected time is "short"

; percievability - of - SSU "low"

H Bl Perceptibility of automatic machine "low"
percievability - of - SSU "High"

H ... B2 Perceptibility of automatic machine "High"

; #### step-3 Combine ms values ~~e2°780""8b""e2°"80""8bfor each rule.
; #### step-4 Apply the composition result of the ms given for
; each rule to the ms function of the consequent part.

; #### step-5 Find the emphasis by superimposing the ms

; values of the consequent part of each rule.

end

s### Step-1 ###
to estimate-queue-time-of-classic-ckin-posision ;; find EQT
set CCPs 2
set SSUs 4
set p2 3
set NCCQ queue-total-classic
; count turtles infront of classic-ckin-position
set NSSQ queue-total-ssu ;count turtles infront of SSUs
set EQT round ((NCCQ / CCPs * pl ) - (NSSQ / SSUs * p2 ))
end

to estimate-percievability-of-SSU ;; find PSU
;3 PSU is an input value for calculating the ms of "($V$)" of SSU
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set PSU

2 + queue-pax-line-s0 +
queue-pax-line-si
queue-pax-line-s2 +
queue-pax-line-s3

+

end

;### Step-2

to output-membership-score-of-A2

;; EQT: Estimate Queue Time Estimated wait time for manned counters
;; A2 is a ms value representing "frequency of expected waiting time"

if (1 <= EQT) and (EQT <= 5) [ set A2 0.25 * EQT - 0.25 ]
if (1 > EQT) [set A2 0 ]
if (EQT > 5 ) [set A2 1 ]

to output-membership-score-of-A1

;; Al is a ms value representing the freq of "waiting time is short"
if (1 <= EQT) and (EQT <= 5) [ set A1 -0.25 x EQT + 1.25 ]
if (1 > EQT) [set A1 1]
if (EQT > 5 ) [set A1 0 ]

end

to output-memebership-score-of-B2

if PSU <=1 [ set B2 0 1]
if PSU > 1 and PSU <= 5 [ set B2 -0.25 + 0.25 * PSU ]
if PSU > 5 and PSU <= 6 [ set B2 1]
if PSU > 6 and PSU <= 10 [ set B2 2.5 - 0.25 * PSU ]
if PSU > 10 [ set B2 0 ]
end

to output-membership-score-of-Bl
if PSU <=1 [ set B1 1]
if PSU > 1 and PSU <= 5 [ set B1 1.25 - 0.25 * PSU ]
if PSU > 5 and PSU <= 6 [ set B1 0 ]
if PSU > 6 and PSU <= 10 [ set B1 -1.5 + 0.25 x PSU ]
if PSU > 10 [ set B1 1]

end

s#### step-3 Combine ms values for each rule.

to merge-membership-A1-B1
; Find the ms value MNA1B1 of rule-1.
set mergeAl1B1 0
if A1 >= B1 [ set mergeAiB1l B1 ]
if A1 <= B1 [ set mergeAiB1l A1l ]
end

to merge-membership-A2-B2
; Find A 2 N B 2 of the membership value of rule-4.
set mergeA2B2 0
if A2 >= B2 [ set mergeA2B2 B2 ]
if A2 <= B2 [ set mergeA2B2 A2 ]
end

to output-membership-score-of-E2
; Area of the triangle of rule-3; inversely proportional to hesit number
; length of the base of the triangle (lower-base-length)
set E2 lower-base-length * D2 / 2

end

;#### step-4 Apply the composition result of the ms given for each rule
H to the ms function of the consequent part and find the ms value.
step-5 Find the emphasis by superimposing the ms values of

H the consequent part of each rule.

to find-balance-of-SSU-preferance
set C1 ((6 - 6 * mergeAlBl) + 6 ) * mergeAlBl / 2
set C2 ((6 - 6 * mergeA2B2) + 6 ) * mergeA2B2 / 2

if €2 - C1 + E2 > 0 [ set SPI 1 ];Move to SSU

if €2 - C1 + E2 < 0 [ set SPI -1 ];Move to CCK

if C2 - C1 + E2 = 0 [ set SPI 0 ];Choose direction stochastically
end

to encouraged-and-decide-to-use-ssu

;* Calculate the basic value of the 3rd variable (height of the triangle) x*
;Add hesit as input value to the calculated value of the two rules *

Based on the hesit value, it is divided into three attributes. *

;* probability attribute 1 = 35\% (with intention to use),

; attribute 2 = 50\% (neutral), attribute 3 = 15\% (no intention to use)

; find D2 by hesit value

if hesit <= 7 [ set D2 1 ]
if hesit > 7 and hesit <= 17 [ set D2 0.5 ]
if hesit > 17 [ set D2 0 ]
output -membership-score-of -E2

end

to count-ssu-pax
if pcolor = 108 [ set ssu-bit 1 set color 45 ]
end
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to count-cck-pax
if pcolor = 655 [ set cck-bit 1 set color 25 ]
if pcolor = violet - 1 and ssu-bit = 0 [ set cck-bit 1 set color 25 ]
if (pcolor = violet and ssu-bit = 1) [ set color 45]

end

to count-cck-ssu-pax

if (pxcor = 22) and (pycor >= 1 ) and (cck-bit > 0 ) [
set cck-pax cck-pax + 1 ]

if (pxcor = 22) and (pycor <= 5 ) and (ssu-bit > 0 )[
set ssu-pax ssu-pax + 1 ]

end

to-report ssu-pax-count
report ssu-bit
end

to-report cck-pax-count
report cck-bit
end

to sharing-cck-bagdrp-Dzone
;3 to compare each queue, you need to count turtles in each lines

let q0 (count turtles with [ pxcor > 16 and pxcor < 19 and pycor = 11 ])
let q1 (count turtles with [ pxcor > 16 and pxcor < 19 and pycor = 9 1)
let q2 (count turtles with [ pxcor > 16 and pxcor < 19 and pycor = 7 1)
let gbO (count turtles with [ pxcor > 16 and pxcor < 19 and pycor = 5
let gbl (count turtles with [ pxcor > 16 and pxcor < 19 and pycor = 3
let gb2 (count turtles with [ pxcor > 16 and pxcor < 19 and pycor = 1

;3 from the top compare qO0 and gl when pax is in qO.
if pycor = 11 and pxcor = 16
[ ifelse q0 = 0
[ set heading 90 ]
[ if 90 > q1 and queue-pax-line-0 > qi
[ set heading 180 1 1]

;3 compere ql and qO0 when pax is in ql.
if pycor = 9 and pxcor = 16
[ ifelse (q1 = 0 or gl < q0)

[ set heading 90 ]

[ if q1 > qO0

[ set heading 0 1 ]

]
; ##### when pax is in ql, pax also check q2 ###
; compare ql and q2 when pax is in qi
if pycor = 9 and pxcor = 16

ifelse (g1 = 0 or q1 < g2 )
[ set heading 90 ]
[ if q1 > q2
[ set heading 170]
]
]
; #### end of pax checking q2 when pax in ql. #####
;; above two steps equalize the queue between 90 and ql1 and q2
;5 From this section, pax are redirected to bagdrop when available
;3 compere q2 and ql when pax is in q2.
if pycor = 7 and pxcor = 15
[ifelse (g2 = 0 or g2 < q1)
[ set heading 90 ]
[ if q2 > q1
[ set heading 0 1 1]
]
;3 compare q2 and gbO when pax is in q2.
if pycor = 7 and pxcor = 16
[ifelse (g2 = 0 or q2 < qbO0 )
[ set heading 90 ]
[ ifelse gb0 = 0 ; queue-pax-line-b0
[ set heading 170 1] ;let PAX go to gb O,
[ set heading 90 ] 1]
]
;3 compare gb0 and gbl when pax is in gbO.
if pycor = 5 and pxcor = 16
[ ifelse gb0 > gbl
[ set heading 170 ]
[ set heading 90
]
;3 compare gbl and gb2 when pax is in gbl.
if pycor = 3 and pxcor = 16
[ifelse ( gbl <= gb0 or gbl <= gb2 ) ;if gbl vacant
[ set heading 90 ] ;yes...let it go
ifelse gb0 < gb2 ;no...if gb0 is less waiting Pax than gb2
set heading 10 J;yes...let them go up
set heading 170 ] ;no...let them go down

—

]
;3 compare gb2 and gbl when pax is in gb2.
;3 ## don’t need to delete even BD2 model bcz gb2 never exist.
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if pycor = 1 and pxcor = 16
[ ifelse ( gb2 <= gbl )

[ set heading 90 1]

[ set heading 10 ]
]

end

to redirect-pax-for-ckin
if pxcor >= 10 and pxcor <= 11 [
if pcolor = 0 [
ifelse random 10 < 6
[ set heading 170 ]
[ set heading 0 ]

]

end

to move
;; on the lobby CSR move right and left and back and forth.
;if pxcor >= -13 and pxcor <= -4 and pycor >= 3 and pycor <= 9 [
rt random 50
1t random 50
;3; set initial speed to be in range 0.1 to 1.0
set speed 0.0008 ;+ random-float .9
set speed-limit 0.020
set speed-min O
fd 0.1
end

to restore-energy;
ask wolves [
ifelse energy >= 20
[set energy 20 ]
[set energy energy + 0.05]
set label round($energy$)
]

end

to restore-ge
ask wolves [
if energy >= 15 [ set ge CSR-skill ]

if energy >= (20 - CSR-skill ) and energy < 15 [ set ge energy - (20 - CSR-skill ) 1]
; Here, hesit’s threshold (hesit-threshold) is defined.

if energy < (20 - CSR-skill ) [ set ge 0 1]
set label round ($energy$)
]

end

to catch-and-guide-pax-to-SSU
let prey one-of sheep-here
if prey != nobody
[ if energy >= 15
[set energy energy - ge
ask prey [ set color lime
set hesit hesit - [ge]l of myself
set color pink
if hesit < 0 [ set hesit 0 ]
11

if (energy > 10 and energy <= 15 )
[ set energy energy - ge
ask prey [ set color black
ifelse ( hesit - [ ge 1 of myself ) > 0
[ set hesit hesit - [ge]l of myself
set color pink ]
[ set hesit 0O set color pink ]
11

end

to calc-total-ssu-usage-rate

if total-cck-pax + total-ssu-pax != 0 [

set total-ssu-usage-rate total-ssu-pax / (total-cck-pax + total-ssu-pax)
]

end

to accum-waiting-time

set accum-queue-time-cck accum-queue-time-cck

set accum-queue-time-ssu accum-queue-time-ssu

set accum-queue-time-bagdrop accum-queue-time-bagdrop
set accum-queue-time-overall accum-queue-time-overall
end

queue-total-classic
queue-total-ssu

queue-total -bagdrop
queue-total-overall

+ o+ o+ o+

to-report hesit-score
report hesit
end

to setup-ctc-indicator

if pcolor = 9 and ctc != hesit [
set ctc 100
1
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end

to aim-for-pax ;CSR will approch pax to catch them.
ask wolves [
let nearest-pax one-of sheep in-radius 4
if nearest-pax != nobody [
let prey-xcor [xcor] of nearest-pax
let prey-ycor [ycor] of nearest-pax
facexy prey-xcor prey-ycor ]
1

end

to stay-on-lobby

if pycor > 11 [ set heading 95 ]
if pycor < -11 [ set heading 85 ]
end

to set-PSPI
if xcor > -2 and xcor < 1 [
set PSPI SPI
]

end

to set-T-Density
if xcor > -2 and xcor < 1 [
set T-Density queue-total-overall
]

end

to set-PSPIave-TDave
if xcor > -2 and xcor < 1
L
set tickCend ticks
ifelse tickCO = 0
[ set tickCO ticks ]
[ set tickCO tickCO ]
set tickCount tickCend - tickCO + 1
set PSPIaccum PSPIaccum + PSPI

set TDaccum TDaccum + T-Density
set PSPIave PSPIaccum / tickCount
set TDave TDaccum / tickCount
]
end

to set-turtle-trait H
;3 "turtle-trai" has 3 class;

;; weak-ssu-user (1)... 0.159
;; neutral-ssu-user(2)... rest
;; strong-ssu-user (3)... 0.064
ifelse random-float 1 < 0.064 ;3 strong-ssu-user rate
[set turtle-trait 3]
[ifelse random-float 1 > 0.841 ;; weak-ssu-user rate

[ set turtle-trait 1]
[ set turtle-trait 2]
]

end

to set-non-freq-ssu-user-bit

; def-ssu-use is activity of pax, def-ssu-use = 1; not-using-ssu,
H def-ssu-use = 2; unkonwn-using-ssu,
H def-ssu-use = 3; must-ssu-using

; according data (ref.note.20170625) 81\% of pax-trait 1 not use ssu.
; 76\% of pax-trait 3 use ssu.

if turtle-trait = 1 [

ifelse random-float 100 < 78
[ set non-ssu-user-bit 1 set color orange set def-ssu-use 1]
[ set def-ssu-use 2] ;;unkonwn-using-ssu

if turtle-trait = 3 [
ifelse random-float 100 < 78
[ set freq-ssu-user-bit 1 set color green set def-ssu-use 3]

[ set def-ssu-use 2] ;; unkonwn-using-ssu
]
if turtle-trait = 2

[ set def-ssu-use 2] ;; unkonwn-using-ssu
end

; Copyright 2017 Keiichi Ueda
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