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ABSTRACT

This study aims to investigate the potential risks for bicyclists. The Rasch
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model is used to measure bicyclists’ subjective perceived risk, and logistic regression
is constructed to find contributor to the bicycle accidents casualty. Besides, we
compare the Rasch and logistic model to discuss the gap between subjective and
objective view of the potential risks. Our result also demonstrates some situations
may be dangerous but cyclist did not aware of it which is high potential risk.
Furthermore, we characterize bicyclist by DIF test and ANOVA shows that male and
older bicyclist ride at night has a higher risk to casualty accident. The finding of this
study can help government to build a more safety riding environment for bicyclists.
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G RN R A T - (BRI 1.432 » FOREIE TR P84 A 1T
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Factor Attribute Control Odds ratio(95%CI)
el S o8 1.571(1.034-2.386)*
TR 1.035(1.024-1.045)**
R g [l ik = 0.444(0.204-0.967)*
i RS LEEl EPNEP S/ 1.432(0.906-2.264)
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B M P REEH 0.160(0.075-0.344)**
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FEHEIRE ER EH 1.716(0.966-3.050)
EHTITRIHER 1.034(1.020-1.047)**

At R KAETy 5% 5 BRI KHER, 0.1% -
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AWTFERA RIS BN 302 13 - I TEAE RS AT - IR ETTEE A SRR
B 56.4% - WATEETTHEMSE (43.6%) % - FETHLIEEREF A RE > 55 BRILE
L2 AR 24.6% © SZEHEBAKZ AN 30,000 7T 0 5 T EAERAR 79.3% - #EA
FIRBARZEZHE TR 65 BRUL LEFEAN @ SEIEWERZ TR IR AN LHEE - ik
KHABHEEL EE2AE i 28 (58.4%)  5EE) (36.1%) i 2 /& 0 55 3 ol (26.2%)
BEIMRERCEEDE (12.1%) ~ 588 EYE (10.2%) <5 -

FHf% Rasch fEAZTAEH AL (unidimentionality) fidx [ - RIRFFEE LETEE G
AR e A — R - SO TARERIEIKIZA AT (EFA) - &5t SPSS.17 #kHG >
A FERBURATA A 55 1 RIS A [ 70 LU R B 2 (RIS S 1 73 LR 3.63 -
H KMO fE 7y 0.842 » FRoR i FISHUBRRRRETT RAF - FRITEFAERI TS - B Bk R rTAIA
ST & B A (R

4.2.1 1EIERIEEE S E

TERPORMF & AR E B, » ARDISEE M Winsteps BBSHEST Rasch 2347 » Tk 2 By
HFEC HE 2 B - RORELE HRE AT (5 - R RRATRE
BUE > IR E T E S B L 5 PP SZ 2 P B R e A B gl 2 3R I HE
St 21 B R AT R 0 A RS A A

FHZ% 2 WA RIS REE e & R IE 6 » US55 I RTE [ & EIE % R

"AREEL ~ TIEEARE, - MBEfTHEERERE R ROBER  RETTHEEAE
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R EFT R L 1 5 - BRI A S B AT B R E e - RIEE AR R E
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K RN ETHEENE BB RS R R - RVERSE BT B RS skEE
- R BT ER B BEAE Ll P E Al < 5 B T e - R

x2 BITEFERAEERRMFELE Rasch BXIFHEMRBE SRR

ik i 18 s (ﬁfﬁ)
6 | IREMEEE R OB - BT R E 049 | "o
13 | BRI R g RIS TR T R E R 0.30
16 | BSTREFTERY - BESHEELOR (| T RO EEEEE | 0.30
TE - BREE G
4 | BERATTHRE - PR R L 0.26
|| BRI TS - AR HOE & R E ek 0.22
2 | BRETHIY - BRI RIHE S IR R 0.19
3| B O EL Ak T S A R R 0.05
17 | BSTREFTEIY - BTG () - e 0 R EE A | 0.03
B > BRI
19 | B (1T IR R ek sl 1 P s e 1 e 0.02
15 | BEEATHRY - s R E 0.02
11 | EATH s R R R E ke -0.05
7| BREMEE BT ER - BT R R -0.06
5 | B AR R R 20.19
14 | BSEATHIF - BRESTRER R E 20.19
12 | ETH EFEEE RO (B GO0 RS a -0.21
8 | B RN 1T L K A 20.26
O | EREMHGE FES T L R E R 20.28
18 | BAR 1T RS R 1B B el 20.28 %%
10 | A FmETRES BT LR 037 |(fakk)

Rasch #AEZEEL —ERERFZAE NG R RET I 2 B iE HE R (R 2 3AE —

HAETE logit RUE - fEWFSEEHRER

RF IR RS B BAGR » W RIE 1 (person-item map) fip

TR © il BRI Ty logit {BL - FH A RIS > 1 ZE (AR PR BB 2 AT R 2 e
KIREST - AR By TM, REZEE SRS 0 TS ) AAREEEEIE 1 5
AR i - T T ) ARRIEEEE SR S A e (P

T ] 32 aE L SPHRET TR YRR L - RIZoR BT EfE & imae R i
ATl T R B fabany - Horh - ISR e A THIEREE TR S 10 (H@m®R) ~ 1§
55 18 (BRI ~ 1552 9 (ML) 5 A B EfEb LA THERSTR 155 6 (R ~ 185 13 (5%
Setgkfil) ~ 15 16 (1~ ) -
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3|4
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16 5
56 2
as| "
69| 1
61| 6 (049 13 (0.30) 16. (0.30) 4. (0.26) 1. (0.2
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1 Rasch }&E3 person-item map

4.2.2 A BThREE RFT(L (DIF)

AWHESHF S A HATHME A logit HURRNYEERKAILETT ANOVA 53
T > DR EARIE (M1 ~ it ~ S~ B3 BT - AREE sk B 1T HH
K) o Hrh DR ER R 2R - Sl Bk S E IS B THE
AR FRBTHEGCABRZEHAE 65 Bl ER 18 BREUNZBEMFE - KIILAE
ANOVA 7R ER A R Wit - R 18 BREL NER 65 BRLL L2 B TR AE 2 R —
> SR 18 ~65 Bl HITHBE M s AR R (&) DI Rk—# K82 &) D
£ &) RS —M - R -

# 3 Rasch iIZXHITEHERZE ANOVA S4f

FEA 5 = N S FEEHE pfH
18 BE L el > 1 1.252 1.1

e B LU TEL 65 Bl 55 5 809 0.07
18 ~65 5 150 1.4687 0.9555
Erhl = 113 1.0836 1.1339

e mEEjU\—F (&) 0.001
KE (H) DIk (&) 177 1.5806 1.0248

ANOVA 73 M & ! 18 B LA N EE 65 ELA b2 fi A IRV JRR TR 88 18 ~ 65 BRIV E 1T
HEEHEE - HASRERZKAERT Ry 0.1 > I p {E/ NP BEE 7K HE - FORAER—{THIERES - 18

—281—



EastEEF Fwtwd F=8H RE-OwWHiA

BREL B 65 R LA L B 18 ~ 65 il 4 RS A2 fche - [KIL 18 BRLL MEL 65 FLL
R HE AT R R 18 ~ 65 BREEHIEF(E 0.22 - FUR 18 BRELTNEL 65 Ll |
EFBAEERS_FR AN B E R AT Ry i BB R - i BT ER A I DU R sy - 167
i ET (3 DUNBETTEMERNE R EREEAREL L (5) NERE 2R
BT () PUN 6 A b ROE TR, - B H SR AL s i -
AHFFELL N HET TR RIS R DIF 734fT -

Differential item functioning (DIF) F/RE NIRRT - ZFEAMARNERAS
A - BIfEEZEREIGETI LI - AFAEE HARETI R LU B 258 L AFEAE R - LUARHISEI
B ZiliE CHERMRIKFERAEEN AR » FRRZE RIS RS R 2R
BEER > R logit (KR - FORRETIEE PURRHREE - AT DULERE R A
REJT R AT IRIN S - Hos AR IE I R - BIARER S ZRE R it 175
BB fER: - Rk ARAL R LR SRS R A » 1A% Lund B O'Neill U™ 3%
AREE B BRI A - Sl F A TR B B AN FR R B TRy - Aa s AR S A B ot
BT ERIRFRAEES B/ G SOARIT e H JRUBE R RN b DT L R\ R AT A -
EFSAER 3T F 1 T ERLIRF I o R e T e BRI P 2R el - DRI ool Tt s A A v SRS FER R
B R\ B R RS o A T BB P T R SRl 3 AR (R e i » [ » R IRR N 2 4T
FA I Sl R St A 2 e S B R

®4 ZHERFUEHEGETEESEEER

SRR S, (BB SRRATIRE (G v BB B o
TR | R | meEEer | St SRR
1. P B AR AR R 0.22)
sEEAE (&) DE] 005 | 046 [EgsEt (&) LF 001
2. HA SR AERE R (0.19)
BEAE () DLE| 005 | 036 |#EET (2) UF 004

5. FBSELE S SRR EElg (-0.19)
TEHG 18~65 BR[| -0.48 0.02 |4Ff4 18 5% | BL65 5% T |0.00

BIEAR (&) LB -041 | 003 BT (&) U 001
6. HRK MRS - BT ARSI EH (049)

sEEET (&) DT 022 | 068 |BEA® (&) LLE |00
7. R BSRIITR - BT ER (-0.06)

BREED () DF| -036 | 015 [mEeAE @) bk 000
8. NIRBA{THLIN R E R (-0.26)

BEAE () DE| 054 | 002 [EEET @) UF 000
1. S R R (-0.05)

BEEST (&) DUF| 041 | 020 [EEEAS &) LE 000

—282—



B T B 42 R AT

*4 RGERUEHEGETEEEIEEER 8@

RS . B TR R (T, s B e b
TR R EEEE T
15, A RIRRE S (0.02)
et (&) UF| 018 | o014 [mmhm &) Uk 005
19. ESEEER I LRSS ERS LISl (0.02)
ZREsh (2) MR 023 | 020 |#EgAs (@) Mk ool

h - EBERUANEE N R E R LB A

Rasch BFFEREAGRE 19 (ERIHEEEEEEHESYY - 30 302 (7325E0 0 T MR Hixfa
b, o TEEREEMERR R A ER ) o EANIFERIE TR 55— PSRy M R 5 L
Kfahs - P R38BT @ R LL MR &Rk - EseiR el -
FHAME BT EAR 383 - BT S 2 B H A R Bh 22 ol ~ #8Y) ~ Jik
o KIBEHERIAE FREARRY - dAES FANGE) - HESRE TG RN AGE R 2 A
WUE NRYRRF BT E Z AT - R B 17 3 B AERN KRB ) gl A 515

EAE PRV - FURTHRT T Z IR E G AE LR SE R - SRR EE AR IR Z IRK -~ AT
R IR R T A - BITHA AL MRR RSN EG RN SGEER 0 H
EFRES RS - HERIER BT ER A EE R MR ARE R B AT BN A E e A -

RSN > Wood 2 A M) i HS 17 S5 FH RSBl e RS B SR R e L B R B B 11T
HEHEERDER - A5etkY) » BOCEEDUMIE B1THE LRSI - B8
logistic #RAY 1 51T HLOE Fras il A RERE - FoR BITHRESR PO A B B 1T
Hf I SIGE CHIRESR « M7 Rasch BExrh - I TH I F0R INSESOE Fr BLER TR
e KEEks - EEg e ORIRAA G RRE Gk - KA S 1T & LB e R
RV Fr S A AR - (B2 Sl 5 R -

FEFH Rasch f55{8 logistic BEARUETT LA B faba i < Ll - Ht BT HES
IR > HBIERER Ty G e AL R fake R - BB 17 B A Al e RN RS 1R
HOATERISE - BLRERR BT E A & A B BRIl THERET - B fa bkl 78 1A
B JRR RS o SRR ST AL TS -

TiEE 2 T fEfifh Ry Rasch SRy LEEEA Gk (RERZ A2 BRI ER - L
T ERURETRAERE) - Mefl Ry i HTE R A RN T (RERLL LR etk &
HIE R B RIS KT JRELL NI P BN T 56 2 RIRETEEERER
IR B AR AT - (B BT B A A BRI ke o R4 Lund B
O'Neill "™ SR H /A BRI R [F) - sl (17 oo F 2 R R RS B TRy » AUt R AT

—283—



szt EF Fwtws F=2H RE-OwHiA

FEIER (logistic)

~HEER S IR

—TRER S B

M EESETTE
—EETIZCE ~ LA

[T
K

—EEERESE | BREEREER

it ~E{T DL

(yosey) W & B H

e - E 17 B HE iR
%;u@iﬁ% _‘ —‘ﬁﬁﬁiﬁ](ﬁ
TR ELERE

B2 FHRERERTIBERZERE

FE B e B B AT B RRRE TS BT/ IV - XTI B 1T B 35 i S R R e T TR R 2o H
JEER BRI - FORHATRERSEAN i fafm i AE - CHAE S B3 HITHEAHE G C
ZATHERER - R P R b T ek 1 T E S A B R A BB R (5
2 5RR) - MATHERE TRy T BT EAER B TRIR R A R A~ T AT EAEREA T
BURFR YRR AT )« TERO A AR AR, - Eai ket THIRE
T EITHREAE R GRS - ISk rhalE AR - B RA 5% RIS L 2ot
7 o

FE 1 R BTG A 5 RIS R THER SR - 32558 DIF /A ol B — S HfE
TTEER S RS R AIRE DB - SRR T (%) DUNZ BATHM B
PR & B L SE BRI RE T S R BRI R

AT AR I 2 e L € B2 2000-2011 472 HATHRSRMCE R} » TR R /34T -
TR BIERA AT HESOE RN M - BITHEENE RIS R B
SRLHERBR, - B R SRR R R - A AR ST (S e O 3 A TRl
Mg E T ERE I S0 B R B e IR A B - BT e Sl o A B o B el
R BITHB AR BE R BRSO R S BT E AR CReRBOR - A DIK

—284—



By ok A 4T R 2 A RR AT

FEHIRUHER > /NEEHE>HH -

Siman-Tov Eil Jaffe % $5H AEBAR1 S BT R [E Sk E AT EE 60 B OBl 3
o ABFFEEEE H 17 B A B R A e B HOR USRS - HERIR R A0 R B B /K
R ] 0 SRMERAIRRE R o KPR o AT - BITEE A
SEBAIAIN 1 5% > HSEEFE U R MRy % =1.035 f% -

7 Rasch R T E B E (65 BRLA L) ¥ ETTHESTRIREEAY R ATRE ST - MAT—
i AL - mleE M A G R B AR RE A NI DUR SSRGS A fE ks
{EREEDURAZ N b~ @M - B ERUs R En s - THAEEBEY - SlE X
R ER bR R R - R R N E S LR R kR - (RS EINE
AT O] T R e e S e A R R I AR S 3% R RO Ry ©

NIFFEFEEFFHEE (Education) ~ T2 (Engineermg) Ke#hiE (Enforcement) 2 3E
RIS AERHE B TR NEI - EEAEE L iSRS - e R RAIRES) - W
HIE - RGBSR G - TRBREE AR ﬁf%a&%ﬁf?i% RFR R A IV © 6%
B TR CE R - R 1T E SR - 1R IR I _LEDﬂ“TELHEEAb
& HTHWARSE A - R RS EUREEESE o TN - AITRRR T IR ELERUEE
EEEE T L RRfERRE - A BRI R E S R R H TR T
AIfEbRRl - - Rt EE & RIS B TR & L 5ERE - IR ERIF S » (HE
TTHLE & A R AT HE 2 5 R R R S A A 2R Y B o R R - S
ETEE BRI SR RS - RItEaE A S EE R IR s | B - BEREInys
4o

FREL R EITHERE - FEAE - LR - PuEAMEERG - FERRINES S S
BRHE AT A T TH AR < B0 IR R B AIRE ST - W B BuA LA IR SE IR B
1Tk » R CAZ A E PR THIEREE OGS » I RER Mt B T I L e ~ ST EAI T TH
REE -

ZENRK

L SGEEGEETERT - BT EfERKRRE - KE 99 F -

2. ZGETRHEERTICHT - WBEESSES TR REREE - KB 93 F -

3. Wang, Y. and Nihan, N. L., “Estimating the Risk of Collisions between Bicycles and Motor
Vehicles at Signalized Intersections”, Accident Analysis &Prevention, Vol. 36, No. 3, 2004, pp.
313-321.

4. Anderson, S. A. and Sloss, G. S., “Analysis of Traffic Collisions Involving Pedestrians and
Bicycles During 2000 and 2001 in Louisville, Kentucky Bicycle and Pedestrian Coordinator
Jefferson County Planning & Development Services”, Proceedings of the 16th Biennial
Symposium on Visibility and Simulation, Transportation Research Board, 2002.

—285—



szt EF Fwtws F=2H RE-OwHiA

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Summala H., Pasanen E., Réséinen M., Sievdnen J., “Bicycle Accidents and Drivers' Visual
Search at Left and Right Turns”, Accident Analysis &Prevention, Vol. 28, No. 2, 1996, pp.
147-153.

Wachtel, A. and Lewiston, D., “Risk Factors for Bicycle-Motor Vehicle Collisions at
Intersections”, ITE Journal, Vol. 64, No. 9, 1994, pp. 30-35.

Mikko, R. and Heikki, S., “Attention and Expectation Problems in Bicycle-Car Collisions : An
In-Depth Study”, Accident Analysis &Prevention, Vol. 30, No. 5, 1998, pp. 657-666.

McClintock, H., The Bicycle and City Traffic, Belhaven Press, London, 1992.

Jones, P., Public Perceptions of Traffic Regulation in Urban Areas, Transport Studies Unit,
Oxford University, Published by HMSO, London, 1990.

Jeffrey, A. H., Listening to Bike Lanes: Moving beyond the Feud, University of Montana,
Montana, 1996.

Sacks, J. J., Holmgreen, P., Smith, S. M., and Sosin, D. M., “Bicycle-Associated Head Injuries
and Deaths in the United States from 1984 through 1988, JAMA, Vol. 266, No. 21, 1991, pp.
3016-3018.

Abrams, B. S., Broker, J. P., and Hill, P. F., Bicycle Accidents: Biomechanical, Engineering, and
Legal Aspects, Lawyers & Judges Publishing Company, Tucson, AZ, 2006.

Wood, J. M., Lacherez, P. F., Marszalek, R. P., and King, M. J., “Drivers’ and Cyclists’
Experiences of Sharing the Road: Incidents, Attitudes and Perceptions of Visibility”, Accident
Analysis &Prevention, Vol. 41, No. 4, 2009, pp. 772-776.

Parkin, J., Wardman, M., and Page, M., “Models of Perceived Cycling Risk and Route
Acceptability”, Accident Analysis & Prevention, Vol. 39, No. 2, 2007, pp. 364-371.

Bovy, P. H. L. and Brandley, M. A., “Route Choice Analysed with Stated Preference Approach”,
Transportation Research Record, Vol. 1037, 1985, pp. 11-20.

Landis, B. W., Vattikuti, V. R., and Brannick, M. T., “Real-Time Human Perceptions toward a
Bicycle Level of Service”, Transportation Research Record, Vol. 1578, No. 1, 1997, pp. 119-
126.

Sorton, A. and Walsh, T., “Bicycle Stress Level as a Tool to Evaluate Urban and Suburban
Bicycle Compatibility”, Transportation Research Record, Vol. 1438, 1994, pp. 17-24.

Lund, A. K. and O'Neill, B., “Perceived Risks and Driving Behavior”, Accident Analysis &
Prevention, Vol. 18, No. 5, 1986, pp. 367-370.

Chen, Y., Wang, D., and TAO, Z., “Speed Character Study for Motor Vehicle and Bicycle at
Non-Barrier Section”, Journal of Transportation Systems Engineering and Information
Technology, Vol. 9, No. 5, 2009, pp. 53-57.

Kutner, M. H., Nachtsheim, C. J., and Neter, J., Applied Linear Regression Models, 4t edition,
McGraw-Hill, New York, 2003.

SRATIL ~ FEIEZ - TR RS R B BINR O RES o hERBGERS S 98 4
B2 ffidm SRR & - rhRERBGERS S - KB 98 4 -

—286—



B T B 42 R AT

22.

23.

24.

25.

26.

27.

28.
29.

30.

Hambleton , R. K. and Swaminathan, H., Ifem Response Theory: Principles and Applications,
Springe, New York, 1983.

Hulin, C. L., Drasgow, F., and Parsons, C. K., ltem Response Theory: Application to
Psychological Measurement, Dorsey Press, Belmont, CA, 1983.

Dawes, J. G., “Do Data Characteristics Change According to the Number of Scale Points Used?
An Experiment Using 5-Point, 7-Point and 10-Point Scales”, International Journal of Market
Research, Vol. 51, No.1, 2008, pp. 61-77.

Geoff, N., “A Rasch Modal for Partial Credit Scoring”, Psychometrika, Vol. 47, No. 2, 1982, pp.
149-174.

Vlek, C. H., “Rational and Personal Aspects of Risk”, Acta Psychologica, Vol. 45, No. 1-3, 1980,
pp- 273-300.

Sze, N. N. and Wong, S. C.,“Diagnostic Analysis of the Logistic Model for Pedestrian Injury
Severity in Traffic Crashes”, Accident Analysis & Prevention, Vol. 39, No. 6, 2007, pp.
1267-1278.

Linacre, J. M., Many-Facet Rasch Measurement, 2" Ed., MESA Press, Chicago, 1994.

Brentari, E. and Golia, S., “Measuring Job Satisfaction in the Social Services Sector with the
Rasch Model”, Journal of Applied Measurement, Vol. 9, No. 1, 2008, pp. 45-56.

Siman-Tov, M. and Jaffe, D. H., “Bicycle Injuries: A Matter of Mechanism and Age”, Accident
Analysis & Prevention, Vol. 44, No. 1, 2012, pp. 135-139.

—287—



szt EF Fwtws F=2H RE-OwHiA

—288—



