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The Impact of Increased Oil Price on Mode Choice Attitude

and Travel Behavior of Car Users

Student: Chen, Cheng-Wei Advisor : Dr. Chang, Hsin-Li

Department of Transportation Technology and Management

National Chiao Tung University

ABSTRACT

The increase of oil price has made a significant impact on the automobile usage all over
the world. This study is designed to explore how much the automobile users have changed
their travel behavior and what they do in response to the soaring fuel prices. Based on the
developed conceptual framework, a questionnaire, which contains several items to represent
the possible actions in response to the increase of fuel price, is designed to collect the required
information about the change of .travel behavior for automobile users when facing the
increased fuel price. Rasch model, which“can convertthe original ordinal raw scores onto the
values on an interval scale, is then“used to formulate'the amount of travel behavior change for
the respondent automobile users and explore what actions they are likely to take in response.
The study results proof the questionnaires, we design for value the car dependence and the
intention of travel behavior change, can estimate correctly the latent trait for automobile users,
and support the actual behavior change. We realize that automobile users generally depend on
automobiles, but not really for people who lives around the MRT station. Moreover, they
would like to decrease driving when facing the increased fuel price; nevertheless, they think
public transit could be better. Furthermore, the study tries to provide a conceptual framework,
which explores the possible actions in response to the increase of fuel price, for the relating
research in the future and make the suggestions on improving the supply of transportation
services and issuing effective transportation management policy to reduce automobile usage

and promote the policy of sustainable transportation.

Keywords: Oil price, Automobile users, Rasch model, Car dependence, The intention of travel

behavior change.
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> An individual could not live without a car, just like a smoker who cannot live without cigarettes or a drug
addict who is unable to live without drugs.
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Variable/question Type

Ttems to explore self-rated dependence:
How bothersome will 1t feel if you cannot ride a motorcycle to achieve the following trips in Taipei city?

Ttem I: trips necessary for work or for visiting businesses 5-point scale
Item 2: trips for commuting to/from workplace S-point scale
Ttem 3: trips for multistop street shopping S-point scale
ltem 4: trnips for participating in recreational activities S-point scale
Ttem 5: trips for visiting relatives and friends S-point scale
Item 6: trips for achieving travel in a limited length of time S-point scale
Ttem 7: trips for achieving occasional travel requirements S-point scale
Ttem 8: trips for lottering around the streets without a specific purpose S-point scale

Respondent’s personal characteristics

Age Numeric response
Gender (male, 0; female, 1) Binary response
Monthly income (in NTD) Open response
Dual-mode user (yes, 1; no, 0) Binary response
Exclusive automobile parking space (owned, 1; otherwise, 0) Binary response
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B B8 Raip T B AR 2 B b [25] -

AR E AL

BORECS @ H )

(e

¥
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B ARER - FIt A f M #E‘.l’zyﬁﬂ—%‘ gy 4 Rt iE e
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#ﬁﬁ%iﬁﬂiﬁﬁé?i%f’ﬁéf sz FlEp & (difficulty) > ;s/?—‘ﬁf E 75 Mg s g

b5 (0)% 5T 1™ Rk bt K@ LAY f 4 (ability) A TEH S
B TER TS RAIEAR | 2 £ BT KR AR R AT Wi - H I
BB b B TEEEE B T ¥ 4ot | 2 logit® ¢ (scale)» At £ % 2 AT

’T'Jr# = J};l BRI b2 €%\r’§_/q‘ ’E‘_ﬂ{ﬂfiﬁ'\
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TR PY IR 2 iE E@] Fam e BFREAE | AR o
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#7007 % Rasch f03V 817 flicim 3% > FAR%BRFALELE 7 & Rasch i 2 H o &
b B R E e AV A FlR AT L S B4 RS ZRIR AT T S
ME-FFAHE- 220 &S - Fl R e S 5 - TR B AE S B S 3 2[44]
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SR o dok U RRIE LGP GPE o R BB 20700 - B HGTE k2 T
BHEBEARREEZER  PI g ? F - BB TS 0 D RPEREFE

T L BE 5080 FHEPH,HITE LR DR KT AL B hlkd *
20901 F o

% Raschiist 7 #4342 7 & (Item Reliability) 2 % ip| F;i(Person Reliability) = 7] 7
R (R,) % ¥ #Raschics' f2 f# 2 < pl % ﬁ z 3 i(SAg)J,ei’ X pE A BER T (SD2)Z v E o Aot
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(12)#r7 » £plE G RAF0T 12 F[50] - £7 s 5 LRI FARPHRLARE2 L
be R (13)55 7 o

SA;
Re SD2(12)
SA = D7 =SB it (13)

P Bdp B RS S AT R R 0P R0 ﬁfa&?& Lo pamy PR L o
PRSI N F R R R R RMERAE R o BT R KL S Ed < F
EREBEPZFEER X R —‘Q 1 5 8 B 4% fic(latent trait) » ] * %)% & 47 (factor
analysis) #7173 S A TS B F ﬂ;% R EE R REFFLIFESLIE S L
T 5 A B AP a2 48] 0 5 )& >R (factor validity) - F1 & 24777 % (T 5 47 &
BE AR LGNS B B F R kg R PR R R BN E
F AR BT 0 HN A B S (BRI 0 A e R Y A
Gl R BRI AT e RAES] 0 A ST AR RS L T
ALAN G o LR R B2 FlR PACEF A T T R A A L ek & s e TR AT A
B HIF(L F]E 2 ~alphaiz ~ PREMS AT ER - B H R w3 ELE 30
FENRTFF BRA TR Y HH R R R AR E)EY DA R T AL A s LR o

F1& ~ 17 1k & & #F (simple dependent)z_ st H-58[52] 0 W F]F A A7 S 2 2
ko PREAE ZRYAETFAREEAF S R AR AL *fﬁ»gpi%
Rasch4 7 #2358 B 5 '153*‘*}#%&7 Ho AAH D RIpR R '*Z 2. FRF BB TR S

Bafip A FREESRZ I OFHEPE S F N anixdg[49] - d *tRaschs 47 24k ~ fb
BRI 2 [40]> = R i 4 (person ability) & t# A2 £ & (item difficulty) 2 #& 7 7 5 3 4p
oz o WL e E B (specific objectivity) » #1474 dleng ® %*ufl 3 & §E(interval) % f§ H

v & 4 (simple sufficiency) °

Raschir;t i * fieif B (i) K3 o8 £.F # & H » B 3K 0 $57 (@ (mean square, MnSq)
22 7std(Z standardized fit statistics) > Raschficst $-#ic iz 2+ 8 2 fie if Bdn#[53] > 2+ 3 dp ik
¥ 7 Rk A TR E_F i A ¥ &t Guttman Scale - #52 E¥ 4 3 Outfit MnSq¥? Infit MnSq
HE 2 NN (14)E (15 0 57 BV k- AR St § (t-statistic) » M Zstd& 7 o 2R
@ Smith¥ 4 335 Zstd® &7 I $ » #icpF 3 #— Ik ih4 fie 12 (Distributional property) » %]
BA R HE S 2 feil B OPF 0 Zstd B E_dR i i H [54] o @ Zstd & 4 4 infit Zstd % outfit
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Zstd > Infits M iRB L S BEDFRE FHPF2 L 8 outfith 4 g 2 X Fliep &
(outlying scores)® 58 » #x & #7 3 12 infit Zstd i¥ 3 »T & 4p ¥ o § infit Zstd % outfit Zstd /i ++-2
IA22 B 2 0r 295% G HE % AT 0 T 2 & Guttman Scale > F]#t ¥ * RaschficsV i 7
445 (Smith, 1991) o % Zstd & = *t2.0%& 77 F 415 7 Ff #F (unexpected) st 7 R R (irregular) ~
il aZstdie ] 2047 FH2ZF BEARRE S| > T F b2 2 (local
independence) » Flpt f #mip s 7 {4 & 8w R BGHAER S o

z Yo

Outﬁt(lvlnSq):Zzz _= oy _—5(14)
N N o

2 A 2
lutfit(MnSq) = ZZ?\;{’WM _ %Y/Vv i‘; e (15)
ni ni y

3.3.2 Tt

JE it iR AT F R IZ 4 (IRT)EE Raschi-st 7 v & i Raschfic;\ chi iz 4t 15 4o i 9] <
H TP EE R R T i ESERTE R o P AR R UL
WEALRIE o BET o RiRRARFEML T R iR & T F e L
Famtie L33 HFLE o

TIOfrt o2 R A RS RS S TR a0 G Db fAte L, - TR B
Bty s TS 2 TIRIRE A, F O OMRFILFRENTRA
Bt R 2R AR R B A RS FAIRE - RS T LR S HHER
S BT #B‘i'#* BB E s AFTMAHAAETL THAAASER, T
(A S S %Jrﬁ FFFE, 2 r@ﬁ%}@’:‘ﬁ@&fiJ BARBM M2 kA
gr [ o) 1% 7 & 5} Tt Me BEFHTEAME T 'X?ﬁ'*;»/?'li‘%“mﬁé@& s i
BoHABAEERG B FLFT - H A E R ko

3.3.3 Logistic i& §F 4 7[55]

ALY HRSEE FEA T PSR ERRET gF R )2 R

ETS
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#p ©| % fic(categorical variable) » ® ¥ 5 Fl# o R * s 03] (log-linear model) »
Logistici® §F #-3] 7 5 $HHcsUE HA] eh- 4Ry 30 o i % 2La i e 172 & TRk
EANCE Se=rlENER P(yi =1|X-).,'75,’ X, 2. FF chZb i B el F BLH 9 Sl TREF X 0N
e P(yi:1|xi) Eafse By s 285 A28 207 g v, ZFuRg
BR2F REE V=12 7F 284 vy =047 F 2 A%2 - BRy 24 %g{xii
Bt BAUEM o T (14)

XN (15) 4 i

P(y, =1x. )= Pl(a + A% +&)>0]=Ple, > (= = %)) cvvveirereicssreessssnneeen(17)
SRS RS AP 0 BE Y 3 EES 5 LR E S (16)
P(y, =1x )= Ple; < (@ + B)] = F(@+B) oo 18)

Fz ek ffrmm sl B4 & & logistich i » iv B = 74(17)

P(ys =1%) = Pley < (o + )= e (19)

R Tie

% - &2 Logisticie §F 2] » 4 Py =1 )= p, pi= it 5% (18)2 Logistici j #-3]

1 g

1+e ) Ly et

p, = et ee s e e (20)

P e Fik B2 F g 4 Rex S 2 228U & d(non-linear function) - 7

I—p =1- e N1 21)
| B | = g

Pl @2 PBFatT ez garz o 258019 5% 24200 (the odds of
experiencing an even) > rodds

P gl

5 ettt eee e (22)
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£ #-oddsP~p & i%“%ﬁt?]-‘uﬁé 39 e 2 AU S Hic

| ( p J

n B N 23)
1-p

79(20) = #ogistic s Heii p 2R $tHcig 3 > ¥ FE (Flogit?) 5 (logit form) 7 ﬁ_; logit(y) » #&
e idlogit(y) £ S8 3 S M)A Flp v s o e 7017 &
g T logistici® ET’?‘J 0 NQ0)R] E R E_ Tlogithicd) | 0 )]%" R - YRR
PR S 2 BEAAL 5 logithic ] o J AF Rl g p R dcl PR S 2 B3] PR 5 logisticit
ﬁﬁﬁi"] CERFPRER T AT A P R 5 P ALHE S logithEd] 0 Tt A - logistic
WEF Mogistictic?] | ~ T logisticie Al 2 Mogit¥-3] | 4p 3 & * [56][57][58] °

Pt T A R S e S SUIE R TR UM §F 2 logistict fF AR 27 B
o AU 2 Rl IR MU T @ logisticie 2 p B FIR L 2R
B DA s g8y, 2K A logisticie fF2 S8y, B 2 A G oo

2 logistici® fF#-3] 5 — A3 FHES kB A REp > (1% 5

K
0-’+Z BiXi
e k=1

P= e A NEITTE e (24)
a+zﬂkxki
l+e *

e R A, =
P
In ) 06+Z,3kxk.----- ................................................................................................. (25)
Flb o AT R RO S TR 2 E%J TR Ee | EREHXN
I%%ﬁvbé—.~)]’§’#Jr_mﬁ”T$§b¥}iﬁ{F#r’}a|F ;}g‘ ,V%K:‘?Kg/)é‘/léq*" Ej
ZER Ry TRHBATRFELZFTRE .
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Srd FTRALELH

4.1 F\:B % Z“” /?'J

FAAREZ AR RY ATy %{é%@’ﬂﬁmuhz‘¢$£ T 2R
é%ﬁﬁm?’ﬂ& TR AFTHL L FRDEALT TEE REHRST L ER
DoRMAT AP ATRA)IEDIRY FEER IR T EAIREHE E R
T2 FEEY 1%40rﬁw%&waipzzju%’ﬁimﬁvbaﬁ&E‘ - R
BEFBEE v E R RO Bt NEFR B4R o

v
»

BEARID R {1 e b2 22 2 BB R BT R R
FAR 8T FkY 2 iE f—r XM e  )FERERRRFELLREE R I T aE
RS 3 X IE ﬁip“w*&fh%ﬁﬁg—ﬁﬁﬁﬁéﬁﬁﬁm’?%Piéﬁ
TR H2H .

B A A 43S R AR SR E TR 2R T g A BB R Y K
# 4 £ 1" Winsteps~ 17 it 1848 (7 B AT 52 )j?iéo\ﬂ}fr( eif St EZstd) B x4rd 4l
B 242> Au T T R B R RGEl FUBR R 2 TR 2 AT e o
AT R R D R RN 2R IR R (item rehablhty) 5083 % "Jiﬁ iz A& (porson
reliability) 5 0.82> % iv # & %7 £(0.7<a=0.9)2 % R -k %> R 2 ¢ 78 > & fieif & (Infit
Zstd) 5 -0.1> < RIF R Feif B 5-01 Flpt d e @B EHE» R RA xR IE 2R fe
FED B2 B GOV ARG Fl A U R ETIRRERRE o PR 2 E
FRi®Me s FALARS088 ZRIHREAS0T5 %i# & ix¥ £(0.7<0=0.9)
2 ROk B2 BT RA R E A0 RRIFRRREEL02 Flpw B EE
&@m’yﬁwﬁﬁiﬁ&ﬁ%E%7¥ﬂ%§ﬁuﬂ’ﬁiﬂi@ﬁ?ﬁﬁﬁﬁﬁ

L

d bR A TARAF L LR ERF BT B Ao RPELE e RDRR
arﬁm%ﬁﬁjﬁ’“gif EERE S 9 o SRR R R EH R o 4 0
A SRR N R %frx’m&»%ww’frﬁ@*ﬂ*’ﬁw

FEA T LLE3Z )L W R FHFELSEA PR ST A T R R
?%’;F;‘%j\ﬂ °
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% 4.1 4~pl2 0] £ B ik ¥E & Rasch #5358 1 iz % %

Raw Number of Standard

. Measure Infit Zstd Outfit Zstd
score observations error
Item: 14 input, 14 measured
Mean 104.1 35 0.00 0.24 -0.1 0.0

Item reliability: 0.83
Person: 35 input, 35 measured
Mean 41.6 14 0.01 0.39 -0.1 0.0
Person reliability: 0.82

% 42 % B2 _q‘]},@/\ill T%’ @ﬁ‘% () "I“%E‘]'E' # Rasch 1’3‘}\‘ ’f& . ‘—;%

Raw Number .Of Measure Standard Infit Zstd Outfit Zstd
score observations error

Item: 21 input, 21 measured

Mean 114.8 35 0.00 0.20 0.0 0.1

Item reliability: 0.75
Person: 35 input, 35 measured
Mean 68.9 21 0.30 0:28 -0.2 -0.1
Person reliability: 0.88

42 B %7 PRl

AP GEAXTERFE WAL S AR R E L R ARES 0 @
EFELREF ARG FNAEREERY J AT DA SARFELFIAEH S -
AFTFRELEHEF S AREITES T ARITEL? YT SN LA E T L REA
FRBEET B LR ER I AR R R AN ENE 0 X
WHE PR CFREIRFEEY FRORY S FIRFERRELET IR A
AT RELAE L TR @l S g 4 R RIE HN AR L 0 R
RAFTHZ PR ABAFIFR R LA AR LS NIy ks
Fr Mo PRFREFLAEM 350 ) P BA PR G RMRE 2 o

B Gwer g LRI A A bk A SR Ry o AT LR K

MEFRLANPERFELY O3 Lo A AW IR 3150 « TREZRILTEF P

—

?%ﬁ@gﬁ%ﬁmﬁﬁ’%%ﬂﬁﬁ%%m%%4uu§ﬁﬁﬁ9ﬁﬁ&31%ﬁy
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43 TR A TR %R
FrRPRFERALRELT 7 REAE DD AP e F SELYZ P ER DR

RIPLE N9 3 i T 2 B2 % o L HFIT 22860 K TR AAE S TS
AR B fRE KR FEA SRR L EERAR > TR ATRE LR Dk o

431 o} & # k¥ R A

AERABALR] ED R RBFHEFHE AL ﬂ*w*ﬁmaxﬂﬁ+%ﬁ
%ﬁaﬁﬁéﬁﬁﬁ’%u%ﬁ%AL@%ﬁ %@ﬁ%waﬁ% B¥) %3

lliipliﬂ—\?- LR iR AR ERE ] Z B RAE AR LR o
4311 £ 2 R RFHEA

AT R AR R E 2 B RER | F A8 (7 Raschiicst A 47 o BiE
WINSTEPS #ix 8 2_ $ 84 » 4+ 3 Lie (7 fofe B2 fef A& $u3 £ (fit statistics) e+ B > 7 5] £ 4.3
2_Rasch4 17 R H-58 1 5 2 % »Rasch4 17 5 #5548 4 #c(Item Measure)-T 358k % 5 0
logitz 1t f & K 2o 4477 3% o 2 RIE % #e(ltem Measure)T 554 5 0.591ogit¥ 14 ¥ 4
PR gﬂrdﬂz TRRED RER  FWE it & o 4L G & (Item reliability) & i
0.98 > = iRl % A& (Person reliability) ™ 5 0.84 » ¥ ¥ # £ ¥ - RPEEAFF K2 RA -
gmﬁgﬁ%%a’ﬁﬁﬁﬁﬁﬂ\mmZWWOMhmm**ﬁﬁ Py
Z B, 7 i Fiﬂ%\r‘J% 4 +7 (Item: Principal Components) ¥ #3273 £ ¢ N E
PEIPEARLL % - 8% - F RN ERT1%E41%:0m L FR) > FIH L& % %R
AT B N AR dp R

4
é"'
_34*‘—};

\3
(
[\

M
R

Rasch/ 17 2_ ;%48 1 %) % B 4o B4.1977% > 4 %] 2 Infit Zstddp B % 4 %&b > Outfit Zstd
TR AR B T B R A ) 2 J43EAED B RRR hA T 0 R ARAE S 2
Nz BEP Lo 2 Infit Zstd2 Outfit Zstd+2 48 3 2 3235 0 (A 240 b 2 3REE % £ 40 L o5\
i ® o ki & Raschirst Bk 2 B o B R R » &8 A 6 4B A 2 38405 - #)
RiE-fE o UERERG2ZEvRBIEEL -
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% 43 ) £ 3 &4F & Rasch 5% & i % % (14 4)

Raw Number of Standard

. Measure Infit Zstd Outfit Zstd
score observations error
Item: 14 input, 14 measured
Mean 942.8 286 0 0.07 0.0 0.2

[tem reliability: 0.98
Person: 286 input, 286 measured
Mean 47.1 14 0.59 0.36 -0.2 -0.2
Person reliability: 0.84

Unexplained variance explained by 1st factor: 7.1%
Unexplained variance explained by 2nd factor: 4.1%

Infit Zstd

5 4 3 2 4 0 1 2 3 4 5 6
Outfit Zstd

Bl 4.1 ] £ 2 kg RFIEMEE R A (14 3)

i 3# AL 2 Infit Zstd 22 Outfit Zstdrc & g Bei® — PR 7 B H o R 2 #3003 975 240 Y
W 95% % ¥ T B T (Infit Zstd22 Outfit Zstd> 2 £ H e B ehik o ] £ 2 Rig A |
B AERAEFREFIA By 52 2 55351 0 FIAA2Z 108 A B i 295%1 if
TR TEIE e R BRERE oB4.2977 10482 B BT R A 0F o P A Infit Zstd£2 Outfit
Zstd2 +2F]-2[F o I pFRaschA 17 BRI 5 8 % (2 4.4)2 o dp i s L A 45 > 7~
FRLTHNE KRR L S - B E - TR N fER6O%ES5 1% LR T o i
- 437 L0 2 $g & $-¥(Difficulty logit) - B14.3/] & & & if BRI AR 2R A (F
YUsERh G RALFIELE 0 B i 5 R AEInfit Zstd > FIBlZ % ] % & RAE2 MR (SE) ot i
RALA WA B R PR R R R R TR AR S A T 0 10 R R AT
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B2 Apa wofkin o Fpol BB R R EA A F A Infit Zstd+22. T o FlEEA D 3 1K
AUNLEEY AR T 54 5856 F3 50510 $12~ F 112 51338 > 1T 4
WRBRAPHELS T FE- K -

5 -

4 F

Infit t standardized

5 —

-5 -4 =3 -2 -1 0 1 2 3 4 5
Outfit t standardized

B 4.2 % & iR SRR feap & A (10 32)

% 4.4 ] % # ik if B Rasch #5° 2 % % % (10 48)

Raw Number of Standard

. Measure Infit Zstd Outfit Zstd
score observations error
Item: 10 input, 10 measured
Mean 967.1 286 0 0.08 0.0 0.1

Item reliability: 0.98
Person: 286 input, 286 measured
Mean 35.2 10 0.82 0.46 -0.3 -0.3
Person reliability: 0.82

Unexplained variance explained by 1st factor: 6.9%
Unexplained variance explained by 2nd factor: 5.1%

JéRaschBCs T/ 22 Rif R | BB 2 AR FHERER B H(£45)° > &
B RlEF Bp ¥ 2RENFEEY > REEEE ) T2 RY hiki RApHRg > @
FEE Y D @ iR R AP o d StRaschiirst & S AR 75 4P 28R 4
BT g0 logit > 4 s @ 4T HE R Bt by SRR A HE R BRI 2 %
R FI R ER FROBRAL AP HIR R TR AR R ERe 7 R
TRz 2B RFARR LRGP e
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i

so9lnseos

j:) Ttem?7
Ttem4

! t Infit Zstd

(D) Tteml1

B 431 %2 k4 B EATEER 8 il & A

R DRI RGP IER T %%zuﬁdﬂ‘g kA EHFTEH T R
R EE S 7 A TR N FIRI A TR, o TR RIF FAEF BT 0 AR ]
LB g g S FIHEZ AP R4 4 (Raw Score) § 4 & » Flet 1‘ AR E ScE
PO Bt RAEHAR FETARG TRER AR ] RB L RAE | TR Sl

POMREP 2R IR Y ) BB R RRN s P AR BRI BB R R
BoFZ o RRY LD EFAH ) TR RAES M A REEZIER
B B o TR R FECRB AP 2 A di R ) R R RRRE P L E SRR
PTIRAR L B PR R o TR Sl M2 FERF R AR R B R P T
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%¢g§@ﬁ&ﬁ$’Fiﬁ%o%U%ﬁg&ﬁgéﬁﬁJ;«#ﬁ,#fiwﬁl
B ED R ARD B D REERE S Ft T R 1348 TM REPBZANFTER o ] F
ﬁﬁﬁ%&&éﬂﬁ?é§%ﬂ05&$ AR N3 ﬂa@mmwmﬁi Rz b
TR ORI B fAE R R AR o B THIEE 273 X 1Y
ey RORVEER o ~F%Uﬁ ZiEA A(Ta -~ RA)E D 2 TH104 2
F— B N2 FERGFEE o ) mENHE ] T R ARG L ER R R LRIE B
BEA XU NP RERBETHF R )LD EMIER SR AR IV R
%Biﬁﬁ\'%kﬁm¢\ﬁ@m§‘*%ﬁi TR EAAPE BER R D
G EB 2@ TR REFT- PP DD RERFERRENF R RG] E
B r 2 EE mw@%zpﬁé,ﬁsiﬁﬁ@@mﬁmy%@¢~@mﬁ\&ﬁ@
CEAPERREEEETFE o RIEARI PRGN AR AH P RGRG P EERL AT
ﬁ*ﬁ&ﬁj%ﬁi%?oa%@zqfax%m%ﬂJﬁ%@%ﬁ’%+%ﬁ@ﬁ
BRBORG > BHH R84 EROBEHRIFEETR 40T B FR NIRRT A
Bovd fh B R B X A

% %

%]

F 45 ) E B RERFREIR S S fei R

E S¥#c Infit outfit
F (ogi) 0 zstd  Zsud
Item 13 : B £ & 2 g M2 b 2R -0.86 0.08 -0.2 -0.2
Item 11 @ :&f77 X 32 F e ?Jké/r -0.55 0.07 04 09
Item 12 @ X 2 (T & ~ 4 by o -0.50 0.08 -0.2 0.0
Item 10 @ 27— p p e %ké/r’ﬁﬂ -0.25 0.07 -1.4 -1.6
Item 9 @ JF e pFek ) o -0.14 0.07 -0.8 -1.0
Item3: Hp %237 B2 51858 o 0.15 0.07 0.8 09
Item6: p ¥ 4 FE2 P EH o 0.24 0.07 1.1 1.3
Item 8 @ £ A o 0.37 0.07 0.4 0.5
Item 4 @ B pFeb B Rl 2 78 5 H o 0.75 0.08 0.1 0.4
Item 7 @ #3333 s o 0.78 0.08 0.3 0.2

SR pHcEB R e T RTAL ATk o g TRARE Bl ) 4
Perp AR AR AR LB D R B T H T 2 £ R R )

=)
hatay
=
R
T

L

dok B 4 Er A ROBPEh I S £ AR R LA RIE) R B AP G RRT i A
AP R TR T A2 - P RERILRE A F R A BB E g > ¥ B

BRF N F B SEE B S NP PR R L TR R LD IR R
$IE o Bk THRSI I RERA o TR pA A E bR o L R
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=
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WA RATTIR 0 A ek Y AT T A L L o W e Bl B A 003
gigﬂﬁa’ggagﬁmgﬁ%@@ﬁ%@saﬁgﬂ@a@ﬁ,gw

T 3aiE(Person mean) 5 0.82 0 ¥ & 7 X RIF H AL G REFR Y] BB o % il
PEBRFRGE )L A GPEG LR F e T RS SR 2P R kA
1iﬂéﬁiﬁ$“@@ﬁ’ﬁﬁﬁﬁ@%%§%m%ﬂpmoiﬂﬁ LFFRAFR

A EVRI R REEL LD TORGERE AT SEERE T EF A
FBAIBFELE 2D PR FLEWD AP RFLE LD
B REAREL )LD - phdd AR ) 22
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2 AR B A £ 4.62. 5 R o

246K LR R R AL TEOHOIRE R ] 2B RERTIZRTIT R @R
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Raw Number .Of Measure Standard Infit Zstd Outfit Zstd
score observations error

Item: 27 input, 27 measured

Mean 9224 286 0.00 0.06 0.1 0.2

Item reliability: 0.98
Person: 286 input, 286 measured
Mean 18.4 27 0.38 0.23 -0.3 -0.3
Person reliability: 0.88

Unexplained variance explained by 1st factor: 5.1%
Unexplained variance explained by 2nd factor: 4.4%
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Raw Number of Standard

. Measure Infit Zstd Outfit Zstd
Score observations error
Item: 20 input, 20 measured
Mean 939.8 286 0.00 0.07 0.0 0.2

Item reliability: 0.98
Person: 286 input, 286 measured
Mean 66.2 20 0.48 0.29 -0.2 -0.3

Person reliability: 0.85

Unexplained variance explained by 1st factor: 6.8%
Unexplained variance explained by 2nd factor: 4.1%
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