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Abstract:

Leasing spaces for commercial advertisement has become an effective and trendy tactic for
transportation operators to receive extra income. As more and more commercial advertisements occupy
spaces in the public transportation environment, there is no regulation regarding the quantity control or
restriction besides the current quality usually associated with social or censorship ethical acceptance.

This thesis regards those commercial advertisements as “unnecessary”, which provide no direct or
useful information with respect to the transportation service itself. As such, these commercial
advertisements appearing in transportation environments (most significantly in transit stations)can be
viewed as “Visual Noise”, and therefore should be controlled in their amount or intensity.

A framework for the visual noise control analogical to the sound noise control was proposed. Based
on the notation of Shannon Entropy to define the visual quantity (complexity), and to define a commercial
advertisement as one visual event (a frame of advertisement) to cumulative events (cumulative effect of
multiple advertisements) were presented to mimic the control of sound noise events.

Controlled Experiment Simulation technique was implemented in this thesis where various
levels(actually 4 levels) and commercial advertisements were inserted into real video footages to simulate
a passenger’s visual experience of a specific passage from a transit station entrance to boarding.

There are three major parts in this thesis : (1) The first is the preparation stage. This study uses Taipeli
MRT Station as a demonstration case to collect station route and advertisements information to build the
video footages for experiments; a 4X2 two-factor experimental design is adopted: four physical quantity
levels of advertisements (low, medium, high, random group) and two advertising density level paths(with
contrasting high density, low density).(2) Implementing the controlled experiment to observe and collect
the response of selected participants to different control levels.(3) Finally, two types of ordered logistic
regression models were constructed to relate the Visual Noise to the response of selected participants.
Model I is completely analogous to sound noise, and explores the relationship between "cumulative
average visual noise™ and "responses of the participants”; Model Il is an adjustment model, where two
variables "cumulative visual noise " and "advertising density"” were needed instead of “cumulative average



visual noise".

The research results are summarized as follows: (1) Based on the analogy of sound noise control, this
study regards a visual advertisement event as a noise event by using the notation of Shannon Entropy,
extension multiple advertisements as cumulative events, and finally associated visual complexity
measurement to a human perception scale (visual noise). (2) The adjustment models constructed in this
study (Model II) outperform the Model I that is fully analogous to sound noise control concept.(3) This
study has demonstrated successfully to obtain the deployed density of commercial advertisements and the
maximum total amount of advertisements under the pre-set threshold of user response.
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Ha & McCann (2008)5% & 7 % 3 & F2 3 2 Hto » > /I AL F
PR T IR £ i&fz% % # i & (Functional approach) ~ 7 3t &J2
(Informational processing approach) ~ A + 1 (Structural approach) = HId2
Ao o Fae LANREY PF AT AR D T"%‘gtba‘ﬂ?i“ R+
ko BFREAREFFFTANORRCLARRER L2 PR FARELREF L
T adZo RIEERA PR A IR 4 o WIET AL F g+ F o F
LR R A L a;\(OverIoad theory) - #3F 32 3 (Reactance theory) ~ £ #

1 4 2 (Selectiveattentiontheory) % 5 4 & BRI ZAF 7 A & 1 chde 3242
o R L FErE o bl4eR 2 B #(Frazer & McMillan, 1999) -

FHBHEERDR LR HA(1996) Tk 1 = BRAR PR £ T A AL
# £ * 4 (Quantity)~ p 7 7wy & + & (Intrusiveness)~+* # + # (Competitiveness) s
FHpLEBREL TR :; R L ST IR I S o = A Y B
W) AL Lo wiAa R B MR L FMEE A £ #ex i
%?%ﬁﬁﬁ~%?mﬁ<ﬂ’ﬂ“%féi%ﬁ—m.ﬁ’HT%%%§l
RSE Ry BX X

U LFETHAL LA gk REE RS FFF T Y
PrEY - Relgswm o+ ?{r% ZERARE BARF  LFRL ER 4> A8 ¢
gAY A e & e (Webb &Ray, 1979; Mord & Gilson, 1985; Ray & Webb,
1986; Pillai, 1990; Mandese, 1992; Pieter & Bijmolt, 1997; Elliott & Speak, 1998;
Riebes & Dawes, 2006; Peter Hammer et al, 2009) -
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1990 | Pillai FEET AR 2 H PR PR L ks ik RAREFS R 2R
1995 | Homer IR F A B2 =] 2 el & OEAER
1997 | Pieter & Bijmolt IR AL 2 H - R 2 a0k BRARFEFTL R LR
REFE S IR AR
_ A Mi/% HF o SRR o maR 2 ik L
1998 | Elliott & Speak Foka AL TR | b R R
B EY =K
S A
2006 | Riebes & Dawes o5 A £ H R a2 B ik B2
FIETAR & 2 i RERE~RElh 8w &
2009 | Peter Hammer et al PN et B
B2 i FALR
2016 | Siddiqui et al FhEaMA L i T e et Iy
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%ﬁ_“}%*%%imﬁ\i o e a HARCREF RATHE G R
et > PRFE TG AN RTERE G B 2 3 ko g B 2 s % (Harris& Gossage, 1962; Gossage,
1985; Gossage et al., 1987; Rotzoll, 1980; Donaton, 2004; Rotfeld, 2006; Sheinin et al.,
2011; Jurca& Madlberger, 2015; Jamali etal.,2015) » 5 23 4 F 4% 5 R > 7§
- P ESE DA LR F 4] (Wikipedia, 2021) -

L
-

PRGOS - ROTERE (TR, FHl0 4H B ga b
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dOoORFREMF BT EERLFEFHPF o ERENEE T RRR

B (2007)cn FiFi% B 2 (CleanCityLaw ) ¥ < i 8 & &k > § 4 2 #2 % ke
SRR TICET R @ﬁ#mww+hwuﬂrm§ B LT LR
% 2. 4L % (Rogge et al.,2008; Karimipour et al.,2015;Wakil et al., 2016) -
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TANERT 2P E £ 04 5@@Amﬁ@ﬁﬁﬁﬁﬁwﬁﬁﬁﬂb%éw@&:
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a%%@ B AN B RS BB B 2 R L A (i
T AR 5RO o Bd B kIR 3 K eF o iR R R 4 R P RS
Bakar % 4 (2019)R|41* % ## & 4 ~ +7(Cumulative Area Analysis)™> ;2 > 7343 tjr
TR ARERF 0B EHOTRIH R AR PR F “f FRAR L p B
ﬁ??ﬁﬁﬁﬁ?%ﬁiﬁm%’aﬁéﬁﬁﬁwiﬁ%mm% R B
= ¥cie (Barroga et al.,2021) » H & 1% o 32 22 4R F 4 s & (Visual Complexity)s 3 3 #
AR Z R EEREUE LR g‘—zaﬁ%ﬁwﬁlag oo

R HETRFHHESER SN AL RR LB RARSR L 6 A A
Y RRLF AL NG de B RFRASHT T BET A AR &
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4B 2 ek o

2ABR/FILP T FPZRRL2AMAY
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RAEHRBRGAAM LI ZFFAY  RE I LR A RAF R
(Czogalla& Naumann,2016 ; % = @ » 2018 ; Zafari etal,2019 ; 2 §§ % > 2021) -
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FheBit o ML EHEN S TRAE P DTER L VIR T - R
PR BERS F AL kAL At %mi%pma "L
0 FRRE TG A o gt b B EE RS F AL T AN E R /}ﬁﬁ‘
S RBEMGER) A T T RS R T O AREF ER L
WP FRF B2 EAFTHEFER rAEPEAEEY é#ﬁﬁﬁp ﬁﬁ,v
L BIAEFTIM 0 SEArT o H - ML L AT AR f}i ::zhg A =
P22 A ARIZINE A7 g pgz D AT 2 A4 ,.fﬁ(%} 3-2)E gt A
FA (2 31) BB SRR PR R

=
£
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£

SO REMETHETRE AT R N RE AETARE A
CRAFBEF > F-HIFHRVEEL S P RALRIAZ LIS ERT WG S
FHEG AN ERFELF BB ARFE BRI % 2 AL NETH
hiE AR 0 B AR S 0 4 & A1 = A B F #74F e §F (Ordered Logistic
Regression)s = AR w5 04 2 X R4 F Az 2 [ e 0% -

d

FZME R MPRLUTE AT 2RI R AN R U XA RE
BT AT T 2 B RD .

FLAREE

FrARERES LZBNAREED 1§ L AP LB FARERS - PR
& AR R AL s (Visual Noise)spl s » fe gt — X 2bd AP T 5 Sk
I P VAR ﬁ_ﬁ“i%i’% oA REER AV AARE 2 S RAFEY
S FR T RN AL > T ARRBRIA L EREFHIDAATERE o

|

3.1.1 A% 9k 3 (Visual Noise)

"Visual Noise | - 3 > &7 FAEE P § 2 Rl & o A B jUdZi
BY o ARt gr BY - BRRAGEI TSR EN o4 ﬁf‘uiﬁ‘f"%\%ﬁ%‘b °
S SR SR TR e AN R R T R ?gﬁéf]ﬂié‘f’lﬁif%\
KRR o Fy L B AR M A E AT RS PR R
ERAE R e~ R FEE M e g 2 2% (Boncelet, 2009;
Pyatykh, Hesser& Zheng, 2013; = fe#f, 2014) ; @ ¥ — f85 % fic 4 #rR wen T4
Freed o Pl 242 R 4 A ¢ (McMains& Kastner, 2011) ¢ #if 2. € 5142 B 48 d
T @ Ak Es AJE $ 4] (Bottom-Up Mechanisms) 2. ¢k 28 %5 R 4 i rjf;{g - BE
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&t AR Flpe o FALE TIgei 5 o g g sTALAL IR i (Visual Clutter) -

foAF R TR LR 0 2 A BT FAoRE 0 4y _JV@,J B
BERIRET >R AR @mﬁﬁwmﬂﬁ;ﬁ RS S RS R
REFERL - B MARBITWAR I AT 2 €52 ?," AL g o

312 B¥ k3 EHIA AR

T—'ﬁl\i—% » X %‘F/—;‘% Vﬁﬁ%o égsﬁlij}’% ;Z: A ’:” T_mf_‘\l:u}:m: I 'E/fg] %PR@%—% 14’%0
1970 & B dpo & BB der e F KB E B4 ok AL
FKEPIBEZPFEERL > NEE PR RFFAGHES ZXRES RO
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FHRAME R EPEF 7 BAER - kT E(PELR)ERY
WEAERR(ES B) BT Eawkd B2 R E 2T ok
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Wk T ERREEE c TR LBER A R Bk B A1
i’H»ﬁi@:%?%#’a&Tﬁﬁﬁﬁﬁiﬂﬁﬁﬁﬁg°

1. %A 2rek 3 @ (Sound Pressure and Sound Pressure Level)

ERA G B3P R2E i d > 2 BRO2 53523 RE(RMS
value) © # 77 iRl PFE N 9T B dRAG T 3 T R AIELOE -

Prms = (3 [y p(O)?dt )’ (1)
Brms © B > ERREP 9T Bk drigenT 3 TS BT iE
p(t) @ At PR T Bk RAR

B2 PR

3;

H-we3 T 22 85 < andkiE > V5 BRE S #R =% (Sound Pressure
Level » 5 = i % F5 > 14T rivfed 7ﬁ¢ )wé' ¥AoTal, P ERERSAHALE
Tz vt o AR IZE o A BoAri ffoenge S o) BB AR AT 'ﬁ*@mﬁ ’
MmEARENEROE XL FRAERPE DY R LT F LR EAD
B i@l o FIUAHAHFRERHEIRS FF R BT a\“? A7 18
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* e P (Decibell) & B > Tl > B4 ic? R R R E S T UG i E B
JE ) A SRR A B iR B R 4T ()T or

L, = 10log, (p”"S) = 201og;, (p”“) @)

CRRE S ARG B H- R A i 0
Pons * BB
0 AABR o L - BRESEATUEIES T Ok MER
logo 1 10 & & 2 $#cdE 4 O dic

BY o pok - RS LIS TR KRR T B R
T W 0dB( B )R g i e

2. T4 E (Equivalent Steady Sound Level » Leqor LEQ)

AL ES B - PFEEN > SRR R HR I TiowS o A E -
BEPFRFRRP ot SR FERA - T EE@EF) Rt Lo > i
¥R BLeg % 7 0 4o S

1 .
Leq = 1010gso (5 Xy 1044420 Ar) 3

At:j" ‘z}-)v"- il—mg/P“ﬂiF&’16#'105?/;3"*3&}%&]!&

EOR PPk £ R Tk 0 0B Mk hde Btk K’% DR L
""”ﬁi;“’l”"’ T\B"—I i—jpﬁa fE, y F LLL‘F‘J»_';B:

Leq = 101ogyo (3 ZI, 1044i/10) 4)
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313 B kE PHIZAERI LA

LGNS i%%a?ﬁ E*ﬁﬁ’ﬁuﬁfﬁﬂ
A TR 312 2 B RS EA4E
Shannon @'1? BRI~ AIEERZ %qu@ﬂua FL 1D 2
B NR AR E P2 A o

= ;X-Shannon

TEA
GV B > 1Y anv/,,\;"r @
R AL

1. AREARRF T 24 %A E A -Shannon

ﬁ"%ﬁ"ﬁﬁa?ﬁ‘é‘l&_/?ﬁ“ R EFL TERE-EFEEALE
MR E RN BN et B dRAR 35> RE(RMSvalue) > 1T 5 2 E o
FE NN AET AT O OMEZEREFE(FER)PEM N A AFEYE
BUAREARRDER N > U2 FTLARAEFEEDORE 2 o

73 MR APRATRE G AT AR R PR Y 0 A5 AR AR A2 & (Visual

Complexity) ~ & -7 ;= g (Display Clutter) & £ 4% % ;2 gt (Visual Clutter)&== 3 < 5 B
WALAF T R F Ry AR FFdp > ekl - g R EHR
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Henkiid s At ) b (Beck, Lohrenz & Trafton, 2010) ~ 4148 460% =< #c
f & pr - 2 (Lim, Tsimhoni & Liu, 2010) » 5 & %38 > fedffesnmhsg @ > 4
MRRTY LS DB gF 2 AR T -

Moacdieh & Sarter(2015)45 1 B a0 iR AT R £ & 3 54 < 97 & Low g
4w % B a2 #oF(Image-Processing techniques) ~ »xiy 3% iz $st(Performance
Evaluation techniques) ~ i @3 =5 ;};tﬁtr(Subjectlve Evaluation techniques) '+ % p% 3%
if g pe(Eye Tracking techniques) » # ¢ > B if iR ke 2 £ ) e = @
Fripmg o HE ﬁ»a‘e“’rﬁ*%ﬂ” = g L R I WAL e
-Shannon %% (T 3 AL+ B E g B > 2 o

W% (Entropy) » ®. 4 B ez d o d 8 R 2 E 750 % 8 27(Rudolf Clausius)
7 1864 E 40 o * KEE - BIRF - W/EEQL,J o BIRPUA 2 FEEAHER o U7
ME B EGHFR AL I AR AR SR E S 2 - Shannon
(1948) 1414 Fenhr EER NGB AL Eeh? 8 H v 2 5 T L% - mp
7= % 14 Shannon *F 5 A #H 2 ALE AR ARF T > 4o 2 B (2000) 5 448 52(2006) ~
4 16 % (2020) -

AETEERZMEFEE 2 0 0 %L L 40 % (2020) 2 Shannon ¥ A
RAZARRFRAEFT 0 7 R L RGBT RS o L TR
Bl EEe L A d PHADPAR FIAEFEZE > 7 F* Matlab it
RO AT L B et A% T4 45 0 £ A4 W h# - B ik g7 4 57 RGB
E > & {5 > i Shannon FI LA B B R e SR o L A
ZARFFEE o E T Len8bitd FEREK T AFTRRET T LT N AR
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()

H:AREHeg (B Hiser)
Xpilod 2 ¢ Piicid » A2 0pF D 255 1% » £ 28 = 25654
Xo: %3¢ 2 ¢ pblicie» A3 0FF3 2551 » T+ 28 = 2565%

Xpiled 2. PR#icie » A3 0Fp % 255 FF » T £ 28 = 256F%
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257 TR 28 % Eni, & TF %S ) Mann-Whitney & % % & & 4

QL: AT p# Ak » AWER L el ® 57
£ R 2L R T 1% %
P . . S (%;) S 5 . B3 P-value |TH%F %
P BRI 3h# | 0.029% | 48 44 99 94 115 106 540 S
T (B 7 R) B A 6.30% |8.90%| 8.10% | 18.30% | 17.40% [21.30%| 19.60% | 100% 5 e '
Kl P BB T 2 | 27 72 50 92 94 66 99 500 ' 499.72
(M3 R) A 5.40% |14.40%| 10.00% | 18.40% | 18.80% [13.20%| 19.80% | 100% '
" iafgﬁéﬁil | 37 57 37 76 123 79 111 520 e
2 (B BR) A 7.10% (11.00%| 7.10% | 14.60% | 23.70% [15.20%| 21.30% | 100% T
o P ST 2 | 44 56 35 111 91 79 84 500 490.14
(M3 R) B A 8.80% (11.20%]| 7.00% | 22.20% | 18.20% |15.80%| 16.80% | 100%
s ‘?Eﬁﬁ%ﬁil P 23 45 63 46 64 98 101 440 502 81
o (B % R) A 5.20% |10.20%| 14.30% | 10.50% | 14.50% [22.30%| 23.00% | 100% A
o P BB 2 | 47 46 49 91 103 112 52 500 44207
(M%R) A 9.40% |9.20% | 9.80% | 18.20% | 20.60% [22.40%| 10.40% | 100% '
5 J?éﬁﬁ%ﬁil | 38 52 39 68 89 80 134 500 S
o (% % &) B t| 7.60% |10.40%| 7.80% | 13.60% | 17.80% |16.00%| 26.80% | 100% | _q  o0qx
o F ORI 2 3 48 82 42 58 102 83 85 500 467.02
(M3 R) B A 9.60% (16.40%| 8.40% | 11.60% | 20.40% [16.60%| 17.00% | 100% '

rlrA T Ak kR a=01pF > EEFALE

FEKR: 2] AR
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%258 TR48E F R, TRAFZE R % Kruskal-Wallis #& 2. % & & £
Ql: ArFpmZak » AL R Nl 27
R S %2t IK-W & z_ig |P-value
RISl S 2 A ¥
(B 45)
RS o 'S 34 48 44 99 94 115 106 | 540
(‘TR 2+ 5 » 29 %) At | 6.30% | 8.90% | 8.10% |18.30% |17.40%)21.30%|19.60% | 100%
£
) File-mpmg i 37 57 37 76 123 79 111 520
‘:f (Er»MyFpRIRL2F%) | FAY | 7.10% [11.00%| 7.10% |14.60% |23.70% | 15.20% | 21.30% | 100% 1.909 0,502
2": Frile-d fm g K 23 45 63 46 64 98 101 | 440 ' '
1| E " FRERLZR%) | F A | 520% |10.20%14.30%|10.50%14.50% 22.30%| 23.00% | 100%
File-sreg 3 38 52 39 68 89 80 134 | 500
(Er»3HF2IERL2F%) | FA | 7.60% |10.40%| 7.80% [13.60% |17.80% |16.00% | 26.80% | 100%
R e 2+ 27 72 50 92 94 66 99 500
(EA 2L B~ 29 %) T A | 5.40% |14.40%|10.00% |18.40% |18.80% [13.20% | 19.80% | 100%
£
’ rile-iim g ik 44 56 35 111 91 79 84 500
if’ (ErmPBIRL2ZF%) | FAY" | 880% |11.20%| 7.00% |22.20%)]18.20% | 15.80% | 16.80% | 100% 1014 | 0798
z": File-? g S 47 46 49 91 103 | 112 52 500 ' '
ol (B e FmERL2F5%) | F A | 0.40% | 9.20% | 9.80% | 18.20%20.60% | 22.40%] 10.40% | 100%
File-3H2g Tk 48 82 42 58 102 83 85 500
(Er»3#FZERL2F%) | FA' | 9.60% |16.40%| 8.40% |11.60% |20.40% |16.60%| 17.00% | 100%
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5 5.9 @2 )T 2 2, j=
159 TR & E(RE)EA | ¢ T REL, Mann-Whitney i % f 8

Q2: B3| pH Lok AL R 2 RIFEAN
5 B R ﬂ%F'%”{%%m'
*}Eﬁ—g o ﬁ_g v = 2L
(- B 7 F) S| FEAR $ 45 4 B ' 15T K P-value |[T3#% %
TR B 42 (:B4) "
. R G 54
A (B2 R) = 7800 000 81 144 115 85 19 540
T aEers TR 00%)| 15.00% | 26.70% | 21.30% |15.70% 3.50% | 100% 524.52
(55 2) T s 13 ;130 113 93 96 74 35 500 0.648
el |k 2% .7(2)/0 22.600%| 18.60% | 19.20% |14.80% 7.00% | 100% 516.15
]‘ A A . =
2 § (% % %) A 880%  |13.80%)| 9 490 B 55 2 > 220
e TR 80%)| 9.40% | 17.10% | 25.40% |14.20%| 11.20% | 100% °34.14
- (K@R) |7 A 64/ | /68 % 89 | 64 51 s00 | 0%
% i 13.60%  |12.80%)| 13.60% | 19.20°
[ aeer |rE & 80513 6| 19.20% | 17.80% [12.80%| 10.20% | 100% 485.91
' xR 85 78
(B ®E) = L 64 79 53 440
o ' f 7.500
e TR 2(; %  [10.90%|19.30% | 17.70% | 14.50% |18.00%| 12.00% | 100% 490.37
= (5% 2 ) —— 53 68 119 114 63 27 500 0.033*
1% A 11200  |10.60%| 13.60%] 23.809
T wanel PR SO %) 80% | 22.80% |12.60%| 5.40% | 100% 453.02
jz 2 (% % %) FAY 900%  [13.00% x g 'y L & 200
R e 00%| 12.00%| 10.00% | 15.00% |24.20%| 16.80% | 100% S38.7
- (xmr) [T 71 | 61 | 12 | 101 | 89 25 cop | 0004
< FAt| 820%  |14.20%) 12.20% ’
20%| 22.40% | 20.20% |17.80%| 5.00% | 100% 462.3

il *A T Al F kR a=01pF o EHFALR

TR R AL B
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2510 TR 2 FHECEHE)EAE | & TR E 5 Kruskal-Wallis # %% % 1 A %

Q2: AP w5k » AWER L AP A?
7 TR A ¢ @2t |K-W # 2_iz | P-value
| | g 7 RE| R 5 F
(—ﬁ;;z~{'p\)*§r” Bk (%%)F—J’»F‘ F 1
RS E /1 42 54 81 144 | 115 85 19 540
. ("EWR 242 »2F %) Bt 7.80%  |10.00%)|15.00%|26.70%]|21.30%|15.70%| 3.50% | 100%
% dle-mip e g B 46 72 49 89 132 74 58 520
‘, r»MPRER LR ) || 8.80% |13.80%| 9.40% |17.10%]|25.40%|14.20%|11.20%| 100% 20,510 0.0001*
b idle-? g B 33 48 85 78 64 79 53 440 > =
il , - = L
1| B P PRERL2F%) |FAY | 7.50%  [10.90%|19.30%]17.70%|14.50%)|18.00%|12.00%| 100%
rile-3 528 b S 45 65 60 50 75 121 84 500
(B »3F2ERZ2Z9%) |FAv 9.00%  |13.00%)|12.00%|10.00%|15.00%|24.20%|16.80%)| 100%
RS e ik 46 43 113 93 96 74 35 500
. (TR 2+ 5 > 29 %) B 9.20% 8.60% [22.60%|18.60%|19.20%]|14.80%| 7.00% | 100%
% Prdle-pm g E (S 68 64 68 96 89 64 51 500
g (B rmy2ERL2ZF %) || A 13.60% |12.80%]|13.60%)|19.20%)17.80%|12.80%|10.20%| 100% 1.420 0.701
P frfle-d g Pk 56 53 | 68 | 119 | 114 | 63 | 27 | 500 ' '
o (B~ PRRERLFR) | AN 11.20%  |10.60%)|13.60%|23.80%|22.80%|12.60%| 5.40% | 100%
rile-3HEg P 41 71 61 112 | 101 89 25 500
(B BFZERL295%) |pAv 8.20%  |14.20%|12.20%|22.40%]|20.20%|17.80%| 5.00% | 100%

A l*h g AN F KB Q=01pF EEFLP

'“‘f'j\/f;i? ﬂ\fﬂ ﬁ_fiw
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25U TR FHRCFRRE, 2 TR

F (F SR B 1)

TR SRR R

Pe i e w) 1-bl i e v 2 St e F A P-value
i e-MPpEE e -70.153 0.272
LWe-? pEE e -62.542 0.526
TWE-FPEEE -159.508 <0.0001*

MpRPge-3H2F e -89.355 0.074*

PR E-Mp TR e 7.611 1

v i}‘f'lf‘«lil..féﬁ’_-r—g oL -96.966 0.056*
C1XE T A E RE =01 EHF LR
+' SN ]
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5-12 "R A XA | &2 T 9% /E | Mann-Whitney & % % & & £

Q3: ZFIp o aak » AR L PBRILREIoR?
IE B S v =T 1> 7 o (s B K A 74 /)‘14}; TE» ”EL S0 > K > <7 R v “"&‘:‘J_ P-Value T iéji S
B HX | RL TR (3 B+ @)7}# PERLPEL R R '
BRI i 45 86 101 131 102 64 11 540 514.49
T (% % 1&) BA| 830% |15.90%| 18.70% | 24.30% | 18.90% [11.90%| 2.00% 100% 0,495 '
X B BB T 2 i 41 75 97 115 91 55 26 500 ' £26.99
i« B .20% .00%| 19.40% .00% .20% |11.00% .20% () '
(% R) Al 820%  |15.00%)| 19.40% | 23.00% | 18.20% |11.00%| 5.20% 100%
< B B S 61 67 81 103 112 73 23 520 £59103
o (3% R) BAY 11.70% |12.90%]| 15.60% | 19.80% | 21.50% (14.00%| 4.40% 100% | 4 038+ '
e | FEEZ2 | P 66 81 86 104 83 44 36 500 ' 491.23
(M%) BAY| 13.20% |16.20%| 17.20% | 20.80% | 16.60% |8.80% | 7.20% 100% '
B 1 B S 26 62 92 77 81 63 39 440
3 ki 493.35
a By Jﬂ . 0 . 0 k 0 3 0 3 0 . 0 . 0 0
wft (B % R) B4 590% |14.10%| 20.90% | 17.50% | 18.40% |(14.30%| 8.90% 100% | 4 o14%
e B B 2 I 65 72 67 105 119 51 21 500 ' 450,39
(L% R) B A 13.00% |14.40%| 13.40% | 21.00% | 23.80% |10.20%| 4.20% 100% '
3 5 7 i 1 i 35 74 65 61 87 111 67 500 .
;f,ﬁ (% B R) BAY| 7.00% [14.80%]| 13.00% | 12.20% | 17.40% |22.20%| 13.40% | 100% <0.0001* '
=2 . N .
- B B 2 o 3 46 97 75 103 101 71 7 500 445,82
(K% R) BAY| 020% [19.40%| 15.00% | 20.60% | 20.20% |14.20%| 1.40% 100% '

1 A AR E KB Q0L I ELD

FEKR: 2] AR
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:l; _ B P > 57 ) 2,
#5183 TR 2 sEaA & TR 44 mER 5 Kruskal-Wallis 4 25

Sy

3: B2l % , NI R A ke
i Q3: A IIp w5 it > AEWR L DEILRIoR?
Baat|TRSHTRS AP AR, . 5 > -
_ R M P | S R L R KWHR T8 P-value
(A 2 Jfﬁ L P | 45 86 | 101 131 102 | 64
7 R E 29 %) |F A 830% |15.90%)| 18.70% | 24.30% 0 - >
e V@_@%gi . = " 30% | 18.90% |11.90%| 2.00% | 100%
i BFrmpEg ’E’L- Ea | 5&') B A 11.70% S 103 112 73 23 520
: 70% |12.90%| 15.60% | 19.80% | 21.50¢
T e FaE pr B > 50% |14.00%| 4.40% | 100%
(3 7 %108 R 22 2 5%)F A 92 77 81 63 39 41.265 |<0.0001*
1 EA 25 %) [ A M| 5.90% |14.10%)| 20.90% | 17.50% | 18.409 o
( File-3 42 E B S 35 72 . -61 0 8:0/0 14.30%| 8.90% 100%
ErBFEER L 2D T A 7 111 67
BA 2% 5%) [ A0 | 7.00% [14.800 500
Tpi e b 785()M> 13;)70% 12.20% | 17.40% |22.20%| 13.40% | 100%
e R A s . 115 01
2 (THR 4B »2F%) |F A 820% |15.00%| 19.40% | 23.00% g o = 2
T Ewe et e 2 = 00% | 18.20% |11.00%| 5.20% | 100%
Rl r KFRER 22 P )T A 104 83 | 44 36
B SR )| F A | 13.20% [16.20%| 17.20% | 20.80% | 16.60% 9 o0
i@ i) - ECELN i 65 72 67 10 . b |8.80% 7.20% 100% 2.489
e . . 5 .
J|(E ~? B R L2 F %) F A | 13.00% |14.40%| 13.40% | 21.00% 1190 o - o 0.477
R e e “ A 00% | 23.80% [10.20%| 4.20% | 100%
SRR TES SN L Ny T Y 103 | 101 | 71| 7 |50
= el b |19.40%| 15.00% | 20.60% | 20.20% |14.209
L7 AME K Ea=01p EHFLL 20% |14.20%] 1.40% | 100%

A'}'j\/f;i? ﬂ\fﬂmgﬁ_
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2514 TR 2844k 2 "RA2FBEE L 3 RESFEEAEL(F %

B 1)

Ve dpw) - i e R 2 St e F A P-value
i e-Mp e g e -49.438 0.948
P pEE -107.022 0.021*
HEe-3 g -216.872 <0.0001*

M2 ge-d g e -57.585 0.713

MpRge-3HRE s -167.434 <0.0001*

d q‘f' PEEe-BHEE e -109.849 0.019*

P1*%h ot GAEKE a=01p > EMF LR

+'1,1§z. N=EE 3]
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53 %
AP T RHD L2 AR E > TRE EBR AT

L FRAF¥RLRmiando 2327,
ER2FH e BE PR LT k) 5 R
FERLVML - BT » FLHED LR -
FAFHTER L N ARELN o

2. HiE W &#5LE s e L (Wilcoxon signed-rank test) e AR 8 - Rl F 341 7
B2 F AR RTBEHETR - LRIE AT RDEHA L DR AP
Pk F Rt o e T AXRH FETRLE LR LOLE)F AR P K
BRechiE) s Rt A a2 % P EADFEFAEL U 5 (4
F ¥

r;i}% ¥ d 7L B

7*%%§?%1%%@’§$£Mﬁﬁ%
i R2Nm2 Hab o AALTEE L AL AP
B &;ag%«;&x£ BT hPIFHEk
= *ﬁ%ﬁgﬂfmw¥%pm%ﬁ*%QM¢l

4. *m31H & ¥ R (Mann-Whitney) U # %_~ Kruskal-Wallis ¥ &_> 78> = #f &
f%%i)i(}%?ﬁ’x;_ SR B ATEER  ALREER) NI TR REL
(%ﬁ#a@}i)J‘r}%’ﬁ'ﬁﬁ%&J 'rﬁgigA\?'F—*—’T ‘g_@m’; ¥y
WBFRDPR)DF BARR BN RHRBEL2 - BFr B ek BAARZWHE
R
WA Z DA TR YA AT DL Y AW o A R E N P

i?‘f‘%%ﬁt m*ﬁ,# v v bz BEa e R RV AT r‘;é,‘»_% BB eTe L5 HcA AT

WA BEER S LA FHFEAL R LFEAL TR EE

eIy TR =N SRR s ERL U RLER TSR LR
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AFF %iﬁu%ivﬁ%* EHIE L R iEARe VB2 8RN FERBA
] (F AR B I 1)5"“; RATR P AT R MR R W (F BRI 2) AR R R
TR E 2 }% %R %8 AdDen ) %w4 FaEL o AT e 2ty ke

st I T RS AR e IR (Lsumor Lsmglesum) % 2 H R &(AdDen)‘% p
BHZHF RAEQL-Q2-Q3)IT 5 F B %Hc H N N 4T AT

P(Q =j | Lsym,AdDen
(Q =j | Laym ) | 1y — (@ + ByLsym + BAdDen)

1 _
"MT=P(Q =1 Ly, AdDen)

AE%I E( sum)‘%%#?&%fﬁ
PR L

P(Q =j | Lym, AdDen) @ t3F T 3 3 AL %

e
(AdDen)ps » % 1% F (Q R f 3 5% & 5 1 e

: =Lz
Loym * %3 ARAL of

.m‘fv
=

AdDen : B £ % & % B (tg/= B 1g 10 2 7))

Q: %A+ NMARBRIBM  PIF S5 RALR

6.2 1 {3 P =

AL

o1 ivr A9 313 &2 AR TR R RA
DEE T 50 &S CANIA Y.

S e < R

V% R AAAE B (Hy)

i K) > e A58 ;Z 2 AR,

g B e AT R FECK TR AT L (D)AART R (Hy)K T FEIE D
R 28 (h4ca R 2 RE) (4 ez K#i(z) 0 2 19 Shannon FIT5

AHEKXTS 2, 3% & a#k(K) > 2 £11 33 &2 &3
- AR B R LS 1000 F e

2L F 5

oot~

BRI EE > FHH
Bh o et B EAREAL 6L F

PR RB] 0 AR R T dE Sliche™ 1 Hp=10.742 ~ z=2 ~ K=86.2 -
# 6-1 % R B K3 iEAe
H-andiee | o
Frofl KiE
£ TR LA S R AR S TR N
BE T o
Log #& 4% & % (& = :
L , ) o , s H-fEk | KB 2%
BRI | A (Rt <L - gy | EE] S
=g g £ 3 i) R
H H H H H single(max) —| — “single(max)
max 0 max/ 0 lng (x)’ x = ;-Inax KlOgZ (x) /lng (x)
0
24 10.742 2.234 1.160 100 86.2
TR KR A ER
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M R P it Rl T e BEHEZe(r BAREREFTEE)E B ﬁg’f;%:r
PR R B iEAE T EFF U FRLAR F AT BIP FTT

RS 22

BB FR{EW GRiEin 0 OR IR B RRIE DY

RS 24

FS%@EE/E’ EHUERIE me 2
Zhongxiao W. Rd./ Caesar Park Hof alpei [

B, i

mzcanen

B 5L s @it 4
R e A R S RE RS T
16.356 ~ 16.424 ~ 17.402 ~ 16,577 » 3 fk .t i #53% %2 5 dic(H,=10.742 ~ 7=2 ~ K=86.2)
_%'g‘.f—rﬁ%f,{: » T B ¥ itz Zﬁ,’f"gﬁ% () ﬁ#"é‘-%-ﬁr’z\ 6-2 #7151 o

RS < RGN AT TE R RS BER A A A e
(D)% - 877 LHB 2 240 B0 RS IS (050 283 @ L5 R TS
5 E(Lgye OT Lsingleave) A ERHHERLEER ﬁflr\j\ hT 3D (2% - AR
A BN (B )2k @0 25 B2 %ﬁﬁf“ﬁﬁ—a B 1 RHK AR UL EAR

B N LR T T F T R TS N N e )
ERAyRY A HRBIEERI NI RE PAR LS BE K xRS
PP HIBERIL 2 A2 622 B A1) () ¢ A 3L 250(7) 54 (8) 5 F -
5B TR SR LR RS gL - g
Eopd B ERA A TIOPE AR A 622 BR(Q) (@) T 3129
5£(10) -
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AETERT KRBT RN AR G5 A X Ak B) Auzs d

BERIE R AR 2 BH e d 0 AT TR R R R 5 i AT A
FEE 2N RERE X ERAcL 63 ) R
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* 62—1‘#5@%-1;17 LA ER

AL £ R ERER

77

AR
¥ apap | E- R | RRToRgRg Q) | RS THRERSQ) | FPRERS EQ) | AR RS E(4)
| g | A | pm | FE (FmE A3 | (RieR R T) (#mg %3 (8 3+
3 1z E LA ¥ Lsingle = Laye Lsingieave Lsum ) Lsin}glesum
- )
| #H, | #H, | g,/ |86:2log,(x), 1 H; 1 H; H, H;
i = = HLO/ x = % = 86'210g2(§ ZH_:) ) | = T(Z 86.2l0g2 <H_(l)>) = 86.2log, Z—O = Z 86.2log, (H_;>
0 i=1 i=1 i=1 i=1
1 |16.356 | 10.742 | 1.523 52.287 52.287 52.287 52.287 52.287
2 |16.424 | 10.742 | 1.529 52.804 52.546 52.545 138.746 105.091
3 | 17.492 | 10.742 | 1.628 60.636 55.301 55.242 191.925 165.727
4 |16.577 | 10.742 | 1.543 53.957 54.967 54.921 227.367 219.683
TR kR AT




% 6-3 5t e

B RS S @%& HEF B
(A)# g %34T 35 s . K& % #u(Q1) :\‘ -(A)-1
ok Rt T AR g E(Lave)-(2 & 1) %%4%ﬂ§@3 3 1-(A)-2
it AR | R2ELEAQD) | Hr (A3
e (B)R g &3+ T o B2 BE 5 #mQ)| st 1H(B)-1
g [EWERPI0REES E(lsingleave)- (4 ) | B2 EERQ) | s HB)-2
R4 E% 425 (Q3) #3% 1-(B)-3
WA (3 PR RS E(Lsum)-(£ & 3) B2 BE 5 % n(Ql)| Hr (A1
It TE (AR RS | B & F 3K % & (AdDen) %%J%ﬁﬁwa B2 11-(A)-2
*;%3 :)gg g 3 3 597 (Lsum*AdDen) B2 A (Q3) | s [1-(A)3
1; % ;/Q % 1? B B 2L w3 & (Lsinglesum)-(£ & 4) R4 #E 5 E(QL) | #55S 11-(B)-1
BN B & R B X B )%.(AdDen) R4+ #EEQ2) 3 11-(B)-2
% 3 B2 %78 (Lsinglesum*AdDen) B2 5% 42 E (Q3) H5 11-(B)-3

FTH KR 2P R
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631 (e B = : R ERE EHF BAR LM

R SR R R A (R 6-3) 0 PR IR ALS )  t NGE E
oA ) e B AR M RS RO R U SR RS A A i BT R (S5t 6.3.5 38

PAFIRELES TR L LRL U

TR PRRELE N SR PG CRE g &
LA dle i A4 A £ 2960 LERE -

2 RS B Z W BRI

AFT 7 A e * Spearman #p B s T FEIRE BT HES | eh k2 T ek

5 ERAQ)ZRQ) HEHES N DR kg E(ZREQ) )L =55 &
FU(QL~ Q2 Q3)2 B endp Wdd » 11§ (FRBCEH 2 3 & i gh 1 AP a2 @
HEFRTL R AT GM  RTB R D(F 6-4) &5 S FARERF EY
W3 AR kS £ & (Lsum - Lsinglesum) i g g «dp B 20 f]}u{{’_\;;b %
wrid 22 AR B AR W & B HY I3 FERCS 0 £ 7 i & 0N I(R
) o BT RBABNEREQ) - BARM@) LA Bl E 2 HN o
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#. 6-4Spearman 4p B} 2 Bics 1758 %

BT RS

TR

¥ (2% st 1) (R o 1) Ry iR T T
i - A2 R (Q2 A& (Q3
Lave-(1) |Lsingleave-(2)| Lsum-(3) Lsmgél‘re)sum RERQ2) Q3
Lave-(1) 1 0.992* 0.137* 0.482* 0.015 0.036*
Lsingleave-(2) 0.992* 1 0.135* 0.484* 0.014 0.037*
Lsum-(3) 0.137* 0.135* 1 0.912* 0.753* 0.741*
Lsinglesum-(4) 0.482* 0.484* 0.912* | 0.660* 0.667*
Q1 -0.021 -0.021 0.790* 0.680* 0.914* 0.908*
Q2 0.015 0.014 0.753* 0.660* 1 0.940*
Q3 0.036* 0.037* 0.741* 0.667* 0.940* 1
7 OABEKE =01 TR

i S~ F L

80




6.3.2 RS BE LY F AR 2 ﬁ\ﬁ.ﬁ:

% g 6.3.1 71 Spearman 4p M ik T K 0 AT Y #Hér‘fx;\ RN A XS
GRS ) » B TR A Nz% RS VRS KT
ZHF AR TS P R SRR FRFAEEAI S 8 6355 648
FoFt o LT R WIS SRR AP

LR N-(A) © 48 %38 o § fos

s H-(A) #';”m £ AR RS E(Leum) ~ A+ T K % & (AdDen) ~ 2
I0EF S ¥E 28 F ARARQL-Q2-Q3) 5 F BB 0 13 3fEF

’}‘3__\’1"1}’3_ i \.Q‘_n‘T AR

’}’i;\: ”-(A) . ]n[ P(Qélesum,AdDen) ] :‘u] _ (a + ﬁlLsum + ﬁzAdDen)

1-P(Q=j|Lsym,AdDen)

P(Q=j|Lgym AdDen) : o452 2 L E AR TR F E(Lsym) ~ R+
KR (AdDen)rs > LRIEF QI FLjH AT 25 DR HE AT

. 21
Loym + & 354050 v

.mlfv
[

AdDen : B 4 # &K % B (1/F B 1§ 10 = *)

Q: ¥ AL NMERBIEPF - L RIF D5 AR

2.555% 1-(B) @ g 8 AR we g it

\‘ - (B) P21 ’rri‘— RF %ﬁ-‘%ipgg Gl B (Lsmglesum) % +H3 ?}i(AdDen)
L p $H 28 F RAEARQL Q2 Q3): F %k £ G 3

3
—’J’-’}‘E__; ’ 1:"1}'3_} E \‘Qrv—l? \r«l-'——l- :

P(Q é] | Lsinglesum:AdDen) _
1- P(Q é] | Lsinglesum:AdDen)

- (a + ﬁlLsinglesum + ﬁzAdDen)

P(Q =j | Lsingiesum AdDen) * te # % 2 g v £ B - % 5 @
(Lsinglesum) N % 2 F K %&(AdDen)B?r v R 5?']‘?‘]‘ F Q) F’;L ]é] BEE LN
AR A PF

E =21 >
Lsmglesum BRATE AL RS E

AdDen @ § #+ # 3% % & (/% B 1g 10 2 )
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Q: ¥ A2 NMATRBRIB P HLRIF DF BAER
AT ERGE 2 FllE > H A AR AT A A7

# 651‘% PR Al Tk

R LH BRI GEEF2Z AL

Lsum T E s 7 R AT RS BEAXE > B F RAR GV A ﬁ
(F 22 R E " .

PR fE o &7 AR RS EARF o R F BARR T b g )
g '—E'—)

Lsinglesum TiE o Aor B RG ARG 0 BB FORAER DT AP S
(& %R E :

5 fE o Aor B RG BARE 0 RFF BARR DT LG
W E)

AdDen TECEATRALTFADEARS PRI F RARE DT L ﬁ"‘
REFEHFTR)

(Bizitgl® 102 | fid - A7 2 FRFARART > RFF BAERDT L)
<)

Lsum*AdDen TEERT PR E(RRAFRDBR)T ’ﬁi L XRE(E
(8 R AT | AR ek] E)ARF o RF F RAR G 2§

BE B RLTR[J AT e kR L(REFRBA)T ’% LFERBA (L
AT ITY) AL ee] E)AR > BB FBARE DT g

Lsinglesum*AdDen TE AT AR BE(REFERBR)T ’ﬁi 2 XRE(E
(B g R ARE | ARk E)3 > R F RAR T L4

g B R E K ém’awa%@qm%%#&%&ﬁ’%*# BECE
BRI IER) AR E)AXE o B F RATAR ST g )

FHR KR AP R

633 'R B %

x¢%%@%343fﬁﬁﬁ%ﬁﬁ%%ﬁﬁﬁ%?’ﬁw%%ﬁwwﬁ
4 bk _F = = (Proportional Odds Assumption test) ~ % S8 %8 @ 5 F 2
O(Wald Chi-Square test) ~ %-#cie #5012 2 A REHY 2 i & & (SR 4p 1%) -

1= b G g 4 v IBECK 1& % & 5 (Proportional Odds Assumption test)

PR E RS RSN RS T8 SRR L B iR P S STl
FURTEFF LT OMNAT LD REET PRFRY hEdkER - > TL
AR BIF AR A D A R XA RE AR LT FAE] - &
THZEZHS N h b BHN LT FREHRE S > R0k 660 F AT %
nu%{¢%%“&f’aw¢“w%*“¢£7*i BORED S
1295 Kleinbaum(2010)2_ £ 3% F = fliecd = 02 > A w1 (1) * &= B 4]~ (2)
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i His B 0 4ot 22T 5 A0 ~ Probit model ~ alogit model % ~ (3) & &
F O

AETLF RREF AR AN AL RO St ERARAE A Y
T AT E A RAF LS EREL U KRR B g
FReRBcihm g o @ A2 ) Tl AR R R R T F AL st a2t
TER2 AR R A A R H ARG S WA KR 672 6
12
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3664 G BRBRREL S

F by ffi‘;;{ ek e T
e s " (F 7 RIE3KR)
s S S T % il e F
+ 2 DF | Pr>ChiSq | ¥ {7 &K

ﬁﬁwum:%ggﬁﬁ%ij HARAL e e (Lsum) R{#E 5 %:07QL)] 4311 | 15 <.0001* * i 3§
s e [T R WA (AdDen) B4 F4eRQ2) | 9330 | 15 | <0001* | # i
* 3 B3 (Lsum™AdDen) B4 REAA(Q3) |10755| 15 | <0001* | 4
ﬁﬁn{&:@ﬁiﬂza?ﬁﬁ&mﬁﬁﬁ & (Lsinglesum) | # %€ ¢ %3240(Q1)| 27334 | 15 | <0001* | 7:Lif
SRR s LT TR (AdDen) B24EmA(Q2) |20463| 15 | <0001* | #idik
2 3 5% (Lsinglesum™AdDen) Ri&#£2K(Q3) |271.72| 15 | <0001* | 7 i

LR RHF kR a0l EEF kR
2AEFT L 7T FRER A L E

F‘xff'j\/}%’ 7 /Fﬂ"f{ﬂl_

84




B 67 Sk e 2 T A BHES) B AL % (5 11H(A))

B H-(A)-1: 328 R ARk BN (B8 QLl: B 28 § %in4r)

> QL | R E Wald + - Pr > ChiSq
B 7 -15.291 404.171 <.0001*
#gEIE 6 -12.554 540.161 <.0001*
e # T 5 -10.379 553.650 <.0001*
T £ FEIE 4 -6.919 346.472 <.0001*
# pEIE 3 -5.980 292.920 <.0001*
B 2 -3.840 123.151 <.0001*
Lsum 7 0.020 429.629 <.0001*
3 Lsum 6 0.019 709.534 <.0001*
e Lsum 5 0.019 858.242 <.0001*
PR T [ 4 | o017 707.400 <.0001*
i Lsum 3 0.017 627.387 <.0001*
Lsum 2 0.018 357.511 <.0001*
AdDen 7 2.066 51.545 <.0001*
AdDen 6 1.464 47.409 <.0001*
B2 %% | AdDen 5 0.973 36.085 <.0001*
TR AdDen 4 0.271 4.459 0.035*
AdDen 3 0.363 10.273 0.001*
AdDen 2 0.418 7.814 0.005*

N - 2960

Max-rescale R-Square:0.6882

1 Ar AR KEa=0L @ EHE kR

VRS
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# 6-8 2LT (a2 = B R prdhae FHCA) SR B B R (B0 11-(A)-2)

B I-(A)-2: 2 AR (%8 Q2 R+ FHAER)
S H Q2| H3wE Wald + = Pr > ChiSq
£ jE57 7 | -3.424 0.556 0.456
# BT 6 | -8.033 23.314 <.0001*
\ £ §E5T 5 | -5541 34.364 <.0001*
# §E5E ‘
£ §E5T 4 | -6.296 93.673 <.0001*
# §E5T 3 | -5.011 72.979 <.0001*
# BT 2 | -3.870 34.984 <.0001*
Lsum 7 | -0.004 0.082 0.775
Lsum 6 | 0014 8.396 0.004
g R
- Lsum 5 | 0013 17.592 <.0001*
AR Lsum 4 | 0024 89.503 <.0001*
E Lsum 3 | 0024 79.982 <.0001*
Lsum 2 | 0027 57.881 <.0001*
AdDen 7 | -8.856 4.730 0.030%
AdDen 6 | -1.892 1.887 0.170
R 2% AdDen 5 | -1.751 5.197 0.023*
% R AdDen Gt YORO3 0.211 0.646
AdDen 3 | 0364 0.753 0.386
AdDen 2 | 0833 3.317 0.069*
Lsum*AdDen 7 | 0031 8.058 0.005*
Lsum*AdDen 6 | 0012 8.171 0.004*
23 %% Lsum*AdDen 5 | 0.009 12.075 0.001%
7] Lsum*AdDen 4 -0.001 0.481 0.488
Lsum*AdDen 3 -0.002 0.529 0.467
Lsum*AdDen 2 -0.004 1.851 0.174
N : 2960

Max-rescale R-Square:0.6113

w1 h 7 AEEREQ=01F > TR FRE

S kR A R
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# 6-9 25T (a2 B R v FHCA) SR T B R (B0 11-(A)-3)

B -(A)-3: #3528 BTk (%8 Q3 A+ B 2R)
S Hic Q3| I E Wald + = Pr > ChiSq

[N 1581 7 4.764 0.580 0.446

A JETE 6 -3.048 1.525 0.217

. A RETE 5 -4.009 11.406 0.001*

£ JEIE :

A RETE 4 -4.991 41.868 <.0001*
B PETE 3 -3.804 37.523 <.0001*
B PETE 2 -3.969 41.608 <.0001*

Lsum 7 -0.027 2.693 0.101

Lsum 6 -0.002 0.108 0.743

EEL S o Lsum 5 0.007 3.495 0.062*
AR S Lsum 4 0.016 31.195 <.0001*
Lsum 3 0.015 30.281 <.0001*
Lsum 2 0.025 60.404 <.0001*

AdDen 7 -18.143 10.438 0.001*

AdDen 6 -6.537 9.057 0.003*

) R A AdDen 5 -3.251 10.240 0.001*
i 4 AdDen 4 -1.504 5.997 0.014*
AdDen 3 -1.313 7.692 0.006*

AdDen 2 1.140 6.811 0.009*

Lsum*AdDen 7 0.056 14.197 0.000*
Lsum*AdDen 6 0.025 17.283 <.0001*
X3 g Lsum*AdDen 5 0.014 18.191 <.0001*
Lsum*AdDen 4 0.007 8.350 0.004*

Lsum*AdDen 3 0.008 11.583 0.001*

Lsum*AdDen 2 -0.004 2.457 0.117

N - 2960

Max-rescale R-Square:0.6069

w1 h 7 AEEREQ=01F > TR FRE

S kR A R
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% 610 AT 7502 =k A B Ao G 1Y) ajcgm 25 (W5 1-(B)-1)

BCN-(B)-1: B Avd R AR RS N (%8 QL B & #E § %ina)
LS Ql| R/iE Wald + = Pr > ChiSq

A JEIE 7 -1.607 9.290 0.002*

A JEIE 6 -1.066 9.668 0.002*

. B FEIR 5 -0.632 5.915 0.015*

£ e \

A FEIE 4 0.239 1.024 0.312

e 3 0.205 0.715 0.398

# JEIE 2 0.173 0.240 0.624

Lsinglesum 7 -0.003 6.021 0.014*

Lsinglesum 6 -0.001 0.838 0.360

gl Lsinglesum 5 | 0.001 2.056 0.152
%:&i? Lsinglesum 4 | 0.003 4.626 0.032*
’ Lsinglesum 3 0.005 9.176 0.003*
Lsinglesum 2 0.013 12.597 0.000*

AdDen 7 -1.321 8.402 0.004*
AdDen 6 -1.196 17.186 <.0001*
R4 # AdDen 5 -1.074 26.223 <.0001*
B AdDen 4 -1.167 40.477 <.0001*
AdDen 3 -0.943 26.881 <.0001*

AdDen 2 -0.652 6.634 0.010*
Lsinglesum*AdDen | 7 0.006 35.126 <.0001*
Lsinglesum*AdDen | 6 0.005 37.024 <.0001*
% 3 § | Lsinglesum*AdDen | 5 0.004 23.587 <.0001*
Zs8 | Lsinglesum*AdDen | 4 0.004 15.633 <.0001*
Lsinglesum*AdDen | 3 0.005 14.030 0.000*
Lsinglesum*AdDen | 2 0.007 5.503 0.019*
N : 2960

Max-rescale R-Square:0.4936

1A AMFKE Q=01 R EKE

1‘1/&1-

INEE 3]
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4 6-11 22T 5 f»‘L = B R g ) S8 B B % (B 11-(B)-2)

B -(B)-2: g Rl ke f N (%8 Q2 A &2 T ER)
¥ Q2| RitE Wald + = Pr > ChiSq
B FER 7 -1.357 2.613 0.106
B FEIR 6 -1.086 6.034 0.014*
£ 5EsE ’é‘:ﬁﬁiﬁ 5 -0.238 0.762 0.383
B FEIR 4 -0.342 2.180 0.140
e 3 -0.210 0.762 0.383
e 2 -0.251 0.633 0.426
Lsinglesum 7 -0.006 13.140 0.000*
Lsinglesum 6 -0.004 13.724 0.000*
BATE Rt Lsinglesum 5 | -0.002 4.068 0.044*
AR AL R Lsinglesum 4 0.005 20.066 <.0001*
Lsinglesum 3 0.007 24.825 <.0001*
Lsinglesum 2 0.015 29.098 <.0001*
AdDen 7 -2.000 7.244 0.007*
AdDen 6 -1.509 15.525 <.0001*
R2# KR AdDen 5 | -1411 37.788 <.0001*
4 AdDen 4 -0.858 22.111 <.0001*
AdDen 3 -0.653 13.283 0.000*
AdDen 2 -0.268 1.455 0.228
Lsinglesum*AdDen | 7 0.008 32.212 <.0001*
Lsinglesum*AdDen | 6 0.007 61.992 <.0001*
43 P Ls?nglesum*AdDen 5 0.006 50.377 <.0001*
Lsinglesum*AdDen | 4 0.001 1.534 0.216
Lsinglesum*AdDen | 3 0.002 1.859 0.173
Lsinglesum*AdDen | 2 0.002 0.580 0.446
N : 2960

Max-rescale R-Square:0.4729

1A AMFKE Q=01 R EKE

1‘7\/)5?!-

INEE 3]
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4 6-12 22T (3 @u SR REArE R R S ERE S (ﬁf;“ II-(B)-3)
et 11-(B)-3 1 g AvE R AR (¥ Q3 A £ /X A2R)
¥ Q2| R Wald + = Pr> ChiSq

B FER 7 0.930 0.678 0.410

B FEIE 6 -0.751 1.719 0.190

. B FEIR 5 -0.215 0.419 0.517

#EEIE :

B FEIE 4 0.194 0.633 0.426

g isei] 3 0.389 2.633 0.105

B eI 2 -0.008 0.001 0.981
Lsinglesum 7 -0.011 28.025 <.0001*
Lsinglesum 6 -0.005 21.911 <.0001*

AR Lsinglesum 5 -0.003 7.642 0.006*

AR v Lsinglesum 4 0.000 0.006 0.937

Lsinglesum . 0.001 0.816 0.367

Lsinglesum 2 0.010 13.793 0.000*
AdDen 7 -4.685 20.779 <.0001*
AdDen 6 -2.056 16.523 <.0001*
B2 H% B AdDen 5 -1.642 32.312 <.0001*
)i AdDen 4 -1.460 52.276 <.0001*
AdDen 3 -1.266 45.297 <.0001*

AdDen 2 -0.412 3.275 0.070*
Lsinglesum*AdDen | 7 0.013 48.790 <.0001*
Lsinglesum*AdDen | 6 0.008 63.714 <.0001*
5 g Lsinglesum*AdDen | 5 0.006 52.401 <.0001*
-7 " 7 | Lsinglesum*AdDen | 4 0.005 29.220 <.0001*
Lsinglesum*AdDen | 3 0.006 28.445 <.0001*
Lsinglesum*AdDen | 2 0.005 5.523 0.019*
N : 2960

Max-rescale R-Square:0.4699

1A AMFKE Q=01 R EKE

1‘1/&1-

INEE 3]
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2.Wald # 2% % % (Wald Chi-Square test)

P ET R RIS P nE - $fc2 $8EEF 5 00 #4 6-5~% 6-10
S ER G EF 0 RS SHFE(BGCAIPFEZE R BB g rE
AR Wald kR > PR 4 6132 £ 61420 % 0 2P o
PRARALAE RS EER LT RDA AT FAIIITY > Foank 3 o BIAR
T3 2R 2T RBPRABTRIEF S FAII Y H Qo Wikilp ¥
TREFPpLERRELPN FVFSNARESESF E(e 7 Lsum & Lsinglesum)
R FxBRE(AdDeN) A EEF > T LBE A 200

=
A pe

£ 6-13 472§ RN (S N-(A)2 $ilickk T2 % 1A

Wald # % %
P RN Lsum*AdDen Lsum AdDen
(23 B %R) (FRERFEG) | (RETFTHBER)
#74 H-(A)-1 7B ¥ ¥ By
#74 1H-(A)-2 By - -
74 11-(A)-3 ¥ - -

‘}'j\/})i:l 7"1—“1%@

% 6-14 g arg R (Bt 1-(B)) - R sk 5 ¥

Wald & = %%
B ATE F 305N | Lsinglesum*AdDen Lsinglesum AdDen
RIEPT) | FRERER) (B2 unR)
st 11-(B)-1 B¥ 5 -
w58 11-(B)-2 k¥ - -
st 11-(B)-3 B¥ - -

T KR R EIE

3.

\\\?{r

PRI
B 7 EL

i

FBE DR % o 2 Wald %240 0 B3 k% n o BB LKA
IR E B FEE SR E T AR L Bk 2 Sl E
THORIN 2 R 2R AR A AR E RS
% 6-15 12 % 4 6-16 o

=
_E"S
D
=
g
e
\_.
N
?m

d %257 oo FEBBCA S FBREDEY S0 E
w4 8 (Lsum ~ Lsinglesum) ~ & £ # % ?&(AdDen)ﬁJ:_‘siﬁ * o REFE RARRE D
2 EAAARE BARRPE > F

;b‘fﬁ__\},—'g o Lok %?ﬁb?}?kﬁ«}éﬁ Mg W T ER
FREZH A AR |§3’f‘ﬁm§,m{{g)§iJo
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% 6-15 3 § R 4050 (150 11-(A) 2 $dciE B 5l %

S HciE 5L
FEL N S Lsum*AdDen Lsum AdDen
B Hos (3 3 57) (F28 Fekq) (REFRBR)
2134|567 |2[3|4|5/6|7|2|3|4|5|6]7

38 11-(A)-1 A+ [+ |+ [+ [+ |+ |+ |+ [+ |+ |+
Ho5 11-(A)-2 + o+ [+ [+ [+ |+ +
o3 11-(A)-3 + o+ [+ |+ |+ |+ +
L AL REFNRRARZ FEREFS 2 RARSIRFEF T HES LT LT

FH kR ipza;

% 6-16 g & 5 (B 11-(B)) 2 S8 B B 5l

S BciE {4 5L
BAE E 3 | Lsinglesum*AdDen Lsinglesum AdDen
W R (23 B 57) (g heky) (’% X FR)
213|4|5|6|7(2[3[{4]5|6|7|2 4 |56 |7

B -B)-1 |+ [+ |+ |+ |+ |+
Bzt 11-(B)-2 + |+ [+ |+ [+ [+ GO
B -(B)-3 |+ |+ |+ |+ |+ |+
Rl AR RAS N KRR FBRERE 2 ZRARSIREFE T HEL LT L

TR KR AR EIR

4. 3FR?* 4 1 t 1% % (Analogous R?)

ka7 6 % Nagelkerke(1991)#f 3% # e R* 4p 15 K& (7 & W2 FF e &
Botgi HE A0 010 § RMp AT 1 T2 AR A3 - 2 R
BRI R e o H L R R AT o R R T i
E R B (B -(A) i3 4 % R ehd R THGE H-(A) 5 Rl

RN

F06-17 & B0 2 R24 i s &

#R% 4 1 st 1-(A) st 1-(B)
(Max-rescale R- | (#3Z& % ok | (B2 R3hvk g PR e %
Square) r_ajﬁ.-i\ ) BHEFY)
SRl 0.689 0.494
20 ]-(A) % R

3R 2 0.611 0.473 fiea J[u(ﬁ)_(égl)ﬁ ‘
FH5 3 0.607 0.470 -

TR KR AR
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634 HREHLE:RH

AFTHAE SR > T RE LR FeT

1L #AFE»21 P - &0 AR 25 5 AR (B )2 9
) FA IR P 222 A S GV R AR R BE(R T
ARG B~ AR RS B) TR RS BEofpEiEaE o

B

2. 1 IFIER - ek 2 BILE R R
A - ARBTREES RTL HEE RS B V- B L N -

n
=B
REES BRI H TP E 2 SRS

VikREKENNR Y AL

3. A I MIEAlEZ L ELAFFTH Nf:ﬂ%ﬁhﬁ,%iv ERCE L BE R R
FO(HEES 1 H5S N o Bt 2 40 0 287 3 548 Spearman #mé (E4 LR
BT 2ZPIHF AR MIERE L R R BTSN R LR
dp i R SR RS £ & (Lsum - Lsinglesum) i g cnAp B 12> 3 P
T S 0 W S S 1

4 PBF2mBE o AEFHED %f%s—;\(fﬂr;\ ) > 1z % 2-efe 3 fE(Lsum
Lsinglesum) ~ & /= % B $#c-B 2 # % };‘:(AdDen)m 2 %3’1 C R AR
E(Q1-Q2-Q3) 5 ek ~ f#i*#” T R (S -(A) & R
B EN(ES H-(B) A < Rt o Hx Wik A»'FTF AR A & = fa+ #i0
oo Flpt ATy X2 6 AN o

5. AFF AN LEREE - FARRTA RSP FL T FAK% o nd 2
B EE T RELE AT EED ﬁ(KIeinbaum,ZOlO)z%éi v g H s
A B2 6T TR A RE AT T

6. Wald 5k %401 - & 2 HHEs 2 awjv;sga &~ R 2 %% % A (AdDen)
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