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yK —yP ZEFI S5 — 2 DILEBRE MRS, Z L
&,y & yP OVTROPEIERIRER 2R LTV D.
ZD, WERE T T L IENRAHEET D Z &I
Kigu, UL, AUERE L SHREECIRE RS0 A5 T
WD B, SPEIAUESR B[y — yP1IE, ALERNTE)
E[y* | T, =1] & APRBENF BLyP | T, = 0] PZEZ IR T
5L B0OTI, kA TEEND.
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+ E[YiD + ZiD | T, =1] _E[yiD + ZiD |T, =0]

RUE DA BEZ 23> b FREE UB0RIZ B4 5 A &
3T B TND ERET D &, KDY 370,
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AW ERQITE T, REFKRRD L9127 5.
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FERT — X D/XFNVONHTEAT 5 Z LIk »C, For
I IO Z B4 258, 7 R & & LT 9 2 TIML
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92, XN DBITEEHPIER R E D,
ATl ForEE UBGEOFEEITEH LT D08,
KR 1236 K V E TOWT ORI b [FIFRE O 2
DS EITRO 22, EORET, WO XEIZEW
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T, YA ITEOXEOESC [y M7 R
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BET . 72720, ZORBIIRIFERROME TLIME
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C WRERE | DXt OHUSEERE (XA
DOHFGEEE D 3[a153 D))
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it =
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=771,
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AEBOT  BA TS c D BRERE | D
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g s BB | O 655K LL E D& X — Rk

gbifrequency L R OELE 2B DX I —25 5K
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IR T E TR, ERIR 28T
A= & BT EEFTET L (fixed effect model) &%
NEMERER L AT A& EET /L (random effect
model) 23 5. XM)ZEEHFET V& RMT 7261,
oy BT AH L, ERESRE LR TR
53— (LSDV: least square dummy variable meth-
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ERIIRETNERMITRDE, o =g BT A
EL, pyru, BERAEHELT, 7~wéntﬁm4%
% (pooled OLS) & 2\ MT—#{bie/h—3RiE (GLS) |
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-3 12, /"R s T GWTET NDRT A =2
EEICET 2@ EDOFIRE T, ZOFIRICHED &, F
T, AR BT D IR EGR T4 COMER IS ZFE
ThHD] IZOWT FREZFEML, 5%HEKETIEH
SND7R 55X DSV, FEHEISNZ2 2 51 pooled OLS %
BT 5. I, TE—5HICBET 2 MG [RRESy
BIIH)—Th D] IOV THA “FMRE (Breuschand-
Pagan fRE) A ML, 5%HEKECTHEAINS/2HIE
GLS, ZEHIEZN72\ 251X pooled OLS #8435, &%
(2, EERICET DIREGGE MERNRILT 7 LT
H5]
Sf E/KHE IR SN D72 5 1F LSDV, FEHI SR
2 HIEGLS T 5.

4. DHIOIER

INT A—BWEEREFIL, RA~FK9 (TURTHEHD &eo
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R T LI 5 L, B4 EES MR H 7.
R 1, %%T RE L7 e AR o 9 B 200m,
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NE—=VALBD2OD R _ g ZHIRL TSI
BEOAMETHS. [FEICRS5IE, X EXE VO
RICH v M TS ER TG0 b0 ERT. LD
>C, B4 LY bRS5 DIiFH5, L h—T7I2ir X
HNONEIEN R AR L TND Z &Il 5.

Fz-2 ITRT X DI, DR 23K 15%I272 H X[, A

TITFE, B T, CTIdidis s, K4 Lo,
H—TIRRERIZDDO BT L 0 RO 2 — 2 DIF
IMERENZD., FLT B5 kY, Bh—T

ITHAR L D LD R —2 DI H D, Blgh—T7 T
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Cutoff point |1 : Pattern D Explained variable : Average speed of each section's midpoint
Explanatory variable Regression Plane curve radius
coefficient 200m 400m 600m 800m
OoLs GLS OoLs GLS oLs GLS oLs GLS
Intercept « 82.0570 *** 82.0595 *** 814727 *** 814680 *** 81.7708 *** 81.8011 *** 81.3470 *** 813477 ***
1.3291 1.5138 1.1848 1.3278 1.2764 1.5100 1.1436 1.2501
Cutoff dummy n -1.0379 **  -95673 ** -8.9540 ** -9.3926 ** -12.0746 *** -10.2568 ** -8.1015 **  -8.0112 **
3.3025 3.3541 3.2013 3.2861 3.0991 3.0955 2.8719 2.9644
Distance between each section's midpoint and 8 0.0005 0.0005 0.0015 0.0014 -0.0016 -0.0016 -0.0003 -0.0003
the cutoff point : 0.0066 0.0060 0.0059 0.0054 0.0064 0.0055 0.0057 0.0054
Distance between each section's midpoint and I -0.0387 *** -0.0387 *** -0,0335 *** -0,0335 *** -0.0279 ** -0.0279 *** -0.0226 **  -0.0226 **
the cutoff point * Cutoff dummy 2 0.0094 0.0085 0.0084 0.0077 0.0090 0.0078 0.0081 0.0076
Aged person dummy " -1.1694 -1.2435 0.3038 0.3437 -0.9265 -1.1080 0.2841 0.2765
1.1718 1.7087 1.0502 1.4698 1.1281 1.7905 1.0052 1.3266
Driving frequency dummy ¥ -2.2876 * -2.2191 . -1.8331 * -1.8636 . -2.8879 *** 27671 * -2.5466 **  -2.5402 *
0.8984 1.3024 0.7960 1.1137 0.8490 1.3524 0.7648 1.0077
Factor score of behavioral factor 1 ¥s -0.6508 -0.6335 -0.1659 -0.1690 -0.9689 . -0.9475 -1.1890 **  -1.1886 *
0.5251 0.7729 0.4652 0.6600 0.5015 0.8086 0.4489 0.5973
Factor score of behavioral factor 2 v -1.2511 . -1.2326 0.0639 0.0582 -0.8602 -0.8417 -0.2823 -0.2809
+ 0.6349 0.9351 0.5640 0.7997 0.6067 0.9786 0.5448 0.7243
Target speed before entering curve ¥ 0.1968 ***  0.1835 *** (.1694 *** 0.1764 *** 0.2093 *** (0.1806 *** 0.1501 *** (.1486 ***
’ 0.0471 0.0493 0.0457 0.0480 0.0424 0.0440 0.0400 0.0423
R-squared of OLS and GLS 0.4369 0.4481 0.3752 0.3932 0.4358 0.4242 0.3304 0.3120
Ajusted R-squared of OLS and GLS 0.4041 0.4145 0.3470 0.3636 0.4031 0.3924 0.3056 0.2886
a; +py 80.9183 *** 81.3912 *** 81.0095 *** 80.8362 ***
a, +u 79.9324 *** 80.6384 *** 80.7307 *** 78.1975 ***
az +p; 79.3858 *** 80.0123 *** 76.1399 *** 80.5830 ***
a, + Uy 85.7412 *** 80.0287 *** 79.2081 *** 83.9468 ***
as + u 78.7583 *** 82.2007 *** 79.9112 *** 79.6531 ***
ag + Ug 79.4796 *** 80.7052 *** 81.4765 *** 82.4705 ***
a; +u 82.2083 *** 79.9354 *** 84.1770 *** 814711 ***
ag + g 80.4541 *** 80.5403 *** 80.2286 *** 81.2031 ***
aq+ pg 79.2629 *** 80.3577 *** 79.8678 *** 76.7223 ***
Individual error effect of LSDV @9+ Hig 80.1012 *** 81.8587 *** 81.8404 *** 79.0836 ***
(Parameter estimate for each participant) @, + py, 73.6915 *** 74.0985 *** 72.4029 **+* 77.6425 ***
g, + [y 79.7943 *** 81.2428 *** 81.2450 *** 81.0946 ***
gzt py 80.0102 *** 79.2488 *** 77.9374 *** 81.8414 ***
Qg t Hyy 81.6567 *** 81.9468 *** 85.5806 *** 83.7665 ***
e+ fys 78.0592 *** 83.5767 *** 80.4188 *** 79.9849 ***
Qo+ g 82.9069 83.6736 78.8030 79.7807 ***
a7+ py 82.1549 *** 80.7941 *** 80.2836 *** 80.1922 ***
ayg+ 1y 83.2259 *** 79.3899 *** 80.5846 *** 81.0198 ***
a9+ o 76.5532 7+ 78.9017 *** 76.1481 *** 75.1135 ***
A0+ Uy 82.2692 *** 83.6201 *** 79.7734 *** 79.7134 ***
p-value of F test for individual error effects 0.0036 0.0103 0.0001 0.0366
p-value of chi-square test for heteroscedasticity 0.0190 0.0602 0.0004 0.2218
p-value of chi-square test for random effects 0.9906 0.9986 0.9083 1.0000
Adopted estimation method GLS OLS OLS OLS
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Cutoff point 11 : Pattern A Explained variable : Average speed of each section's midpoint
. Regression Plane curve radius
Explanatory variable coefficient 200m 400m 600m 800m
oLs GLS oLs GLS oLs GLS oLSs GLS
Intercept « 81.2297 *** 812343 *** 819075 *** 819104 *** 812671 *** 812692 *** 805157 *** 805157 ***
1.5213 1.6214 1.5219 1.8030 1.4881 1.7804 1.4628 1.8266
Cutoff dummy n -8.6121 * -8.9618 *  -12.8054 *** -12.3760 *** -17.4063 *** -17.1048 *** -8.3885 * -8.3177 *
3.7166 3.8036 3.6757 3.6459 3.6318 3.6388 3.7420 3.5893
Distance between each section's midpoint and I -0.0041 -0.0041 -0.0018 -0.0018 -0.0035 -0.0035 -0.0005 -0.0005
the cutoff point ! 0.0076 0.0073 0.0076 0.0066 0.0074 0.0064 0.0073 0.0060
Distance between each section's midpoint and I -0.0381 *** -0,0381 *** -0.0342 ** -0.0342 *** -0.0292 ** -0.0292 **  -0.0268 * -0.0268 **
the cutoff point * Cutoff dummy 2 0.0108 0.0103 0.0108 0.0094 0.0105 0.0091 0.0103 0.0085
Aged person dummy n -2.4814 . -2.4532 -1.9793 -2.0275 -2.3927 . -2.4202 0.0406 0.0350
1.3322 1.6434 1.3553 2.1388 1.3103 2.1245 1.2840 2.2678
Driving frequency dummy Va -1.6740 -1.7115 -2.6091 * -2.5667 -2.2636 * -2.2403 -0.9578 -0.9522
1.0484 1.2797 1.0388 1.6282 0.9984 1.6131 0.9867 1.7257
- 0.1873 0.1800 -1.2742 * -1.2633 -0.6116 -0.6092 -0.5888 -0.5890
Factor score of behavioral factor 1 Y+ Toeo0s 0.7436 0.6026 0.9660 05844 09610 05740 10289
o ey, A0 S s e _aue iom oo
Target speed before entering curve ve 0.1750 ** 0.1808 ** 0.2354 ***  0.2284 *** 0.2864 *** 0.2815 *** 0.1506 ** 0.1495 **
0.0540 0.0564 0.0518 0.0532 0.0507 0.0529 0.0516 0.0514
R-squared of OLS and GLS 0.4273 0.4355 0.4428 0.4317 0.5023 0.4981 0.2568 0.3036
Ajusted R-squared of OLS and GLS 0.3953 0.4028 0.4096 0.3993 0.4647 0.4607 0.2376 0.2808
a; +py 80.3820 *** 80.1360 *** 81.3242 *** 81.7158 ***
a, +u 78.8612 *** 80.3674 *** 79.0802 *** 80.3509 ***
az +u 77.8983 *** 80.2174 *** 81.3395 *** 80.5907 ***
Ayt 81,6334 *** 85.1031 *** 81.1845 *** 80.5266 ***
as + pg 79.2606 *** 80.2697 *** 80.6525 *** 79.3251 ***
g+ Ug 79.1934 *** 79.9873 *** 81.3672 *** 81.5899 ***
a; +p 80.7125 *** 84.9806 *** 81.0338 *** 79.1426 ***
ag + ug 80.9451 *** 79.6807 *** 80.5652 *** 79.7734 ***
g+ Ug 79.1431 *** 77.3585 *** 77.2444 *** 79.4468 ***
Individual error effect of LSDV a0+ Myg 77.5304 *** 81.6022 *** 80.4381 *** 80.5646 ***
(Parameter estimate for each participant)  a;; + p4 71,1986 *** 71.8847 *** 71.3805 *** 71.4545 ***
ay,+ Uy 77.3596 *** 78.3704 *** 79.4665 *** 80.8135 ***
ay3+ Uy 76.6504 *** 80.4709 *** 74.6041 *** 83.6669 ***
e 79.2433 7+ 78.0061 77.0275 82.8041
Qs 81,5007 78.2801 *** 76.1636 74.3687 ***
Qg g 82.4723 79.2611 82.1085 83.9261
ayjp+ uy 79.0833 *** 80.9015 *** 79.8964 *** 78.6691 ***
gt g 79.4549 80.2083 *** 82.2932 82.6217
A9+ fyg 78.3159 *** 71.6853 *** 71.3262 *** 77.4964 ***
a0+ Uy 82.2009 *** 83.4956 *** 80.2824 *** 82.2055 ***
p-value of F test for individual error effects 0.0950 0.0003 0.0001 0.0000
p-value of chi-sq test for heter ici 0.5311 0.0006 0.0002 0.0000
p-value of chi-square test for random effects 0.9968 0.9998 1.0000 1.0000
Adopted estimation method OLS GLS GLS GLS

Sample size of panel data is 120. (20 participants and 6 sections.)

The upper row and the bottom row show parameter estimate and standard error, respectively, at each coefficient. *** p<0.001; ** p<0.01; * p<0.05; . p<0.1
Null hypothesis of F test for individual error effects, which means that all individual error effects are the same, indicates that OLS is better than LSDV.
Null hypothesis of chi-square test for heteroscedasticity, which means that error variance is homogeneous, indicates that OLS is better than GLS.
Null hvoothesis of chi-sauare test for random effects. which means that individual error effect is random. indicates that GLS is better than LSDV.

8



%5 55 B AFHEFPMARRS -

=6 T A—FHEERER

Cutoff point Il : Pattern B Explained variable : Average speed of each section's midpoint
. Regression Plane curve radius
Explanatory variable coefficient 200m 400m 600m 800m
OoLS GLS oLs GLS oLs GLS OoLS GLS
Intercept 81.3640 *** 81.3810 *** 833378 *** 833381 *** 819863 *** 819865 *** 817863 *** 81.7898 ***
1.4278 1.5678 1.4100 1.6467 1.4504 1.6483 1.4143 1.6355
-14.1390 *** -14.6530 *** -10.4614 ** -10.7731 ** -8.7015 * -9.1879 ** -13.6025 *** -12.9154 ***
Cutoff dummy 34757 35499 35654 35044 33206 33913 34360 34758
Distance between each section's midpoint and 8 -0.0005 -0.0006 0.0011 0.0011 0.0004 0.0004 -0.0015 -0.0015
the cutoff point ! 0.0071 0.0067 0.0071 0.0062 0.0072 0.0066 0.0071 0.0063
Distance between each section's midpoint and -0.0439 *** -0.0439 *** -0.0344 *** -0.0344 *** -0.0367 *** -0.0367 *** -0.0328 **  -0.0328 ***
the cutoff point * Cutoff dummy Pa 0.0101 0.0094 0.0100 0.0089 0.0103 0.0093 0.0100 0.0090
Aged person dummy n -2.9537 * -2.9200 . -2.4571 . -2.4297 -2.2888 . -2.2471 -1.4684 -1.5368
1.2397 1.6631 1.2421 1.9137 1.2692 1.8471 1.2506 1.8834
Driving frequency dummy Ya -0.1950 -0.2617 -3.1629 **  -3.1907 * -1.3715 -1.4134 -2.8031 ** -2.7419 .
1.0062 1.3153 0.9589 1.4623 0.9746 1.4093 0.9578 1.4342
Factor score of behavioral factor 1 Vs -0.0170 -0.0325 -0.2721 -0.2785 -0.2808 -0.2906 -0.6846 -0.6723
0.5663 0.7597 0.5569 0.8668 0.5720 0.8377 0.5575 0.8503
Eactor score of behavioral factor 2 y -0.6954 -0.7093 -1.0306 -1.0363 -1.2168 . -1.2270 -1.1352 . -1.1269
+ 0.6817 0.9166 0.6724 1.0482 0.6917 1.0136 0.6729 1.0281
A ki e
R-squared of OLS and GLS 0.5220 0.5240 0.3944 0.3883 0.3818 0.3961 0.4292 0.4263
Ajusted R-squared of OLS and GLS 0.4828 0.4840 0.3648 0.3592 0.3532 0.3664 0.3970 0.3943
a;+py 82.4503 *** 84.3594 *** 82.8834 *** 81.4942 ***
a, +u 79.0709 *** 81.1809 *** 80.0810 *** 78.3675 ***
az +u 78.2189 *** 80.0981 *** 79.3434 *** 79.2334 ***
a, + 79.7746 *** 83.0961 *** 85.9127 *** 81.6610 ***
as +ps 80.4122 *** 79.6882 *** 78.1366 *** 80.3521 ***
ag + U 83.0815 *** 82.1044 *** 80.6581 *** 80.2007 ***
a; +u 82,5779 *** 83.2737 *** 80.3558 *** 83.5912 ***
ag + g 81.5945 *** 79.9580 *** 80.5369 *** 80.3484 ***
g+ pg 80.2699 *** 77.5005 *** 78.9572 *** 78.3505 ***
Individual error effect of LSDV a0+ Uy 81.0365 *** 83.8180 *** 80.6049 *** 78.4375 ***
(Parameter estimate for each participant) — a;; + pq4 73,6782 *** 72.5510 *** 72.3428 *** 74.1529 ***
a,+ Uy 76.9003 *** 82.7380 *** 77.5878 *** 80.0587 ***
a3+ Uy 74.7997 *** 79.0966 *** 79.5261 *** 76.5471 ***
Ayt Uy 79.3494 *** 79.0297 *** 81.3840 *** 80.6282 ***
a5+l 79.6706 *** 82.7211 *** 78.9933 *** 77.7100 ***
a6+ e 79,5031 ** 80.6414 ** 80.8615 *** 82.7399
ay;+ uy 80.5644 *** 77.8624 *** 81.3390 *** 79.1789 ***
g+ g 80.8826 81.7264 %+ 80.9968 *** 85.3684
a0+ o 79,0188 *** 75.1979 %+ 78.8314 735261 ***
a0+ Uy 82.8513 *** 83.9152 *** 83.7908 *** 81.0637 ***
p-value of F test for individual error effects 0.0270 0.0008 0.0047 0.0015
p-value of chi-sq test for heter 0.1705 0.0027 0.0244 0.0061
p-value of chi-square test for random effects 0.9955 0.9999 0.9986 0.9972
Adopted estimation method OLS GLS OLS GLS
T T A SRR
Cutoff point I11 : Pattern D Explained variable : Average speed of each section's midpoint
. Regression Plane curve radius
Explanatory variable coefficient 200m 400m 600m 800m
oLs GLS oLs GLS oLs GLS oLs GLS
Intercept 81.3399 *** 81,3422 *** 811600 *** 81.1580 *** 81.0745 *** 81.0989 *** 81.0760 *** 81.0769 ***
1.1350 1.3964 1.0108 1.2197 1.1051 14124 0.9782 1.1430
cunt dummy e ssm st e swm sow s siser
Distance between each section's midpoint and B8 -0.0022 -0.0022 -0.0001 -0.0001 -0.0036 -0.0036 -0.0012 -0.0012
the cutoff point B 0.0040 0.0036 0.0036 0.0033 0.0039 0.0034 0.0035 0.0032
Distance between each section's midpoint and B -0.0549 *** -0.0549 *** -0.0475 *** -0.0475 *** -0.0388 ** -0.0388 *** -0.0362 **  -0.0362 **
the cutoff point * Cutoff dummy 2 0.0134 0.0119 0.0120 0.0108 0.0131 0.0111 0.0116 0.0107
-1.2483 -1.3096 0.2771 0.2972 -1.0944 -1.2404 0.2552 0.2449
Aged person dummy " T 17200 0.9940 14809 10850 1793 09570 13283
Driving freguency dummy v -2.2147 * -2.1580 -1.8127 * -1.8281 -2.7763 *** -2.6790 . -2.5226 *** -2.5140 *
0.8491 1.3068 0.7532 1.1219 0.8184 1.3565 0.7270 1.0228
Eactor score of behavioral factor 1 ¥ -0.6324 -0.6181 -0.1639 -0.1655 -0.9491 . -0.9319 -1.1874 **  -1.1868 .
3 0.5021 0.7820 0.4454 0.6708 0.4871 0.8146 0.4309 0.6114
Eactor score of behavioral factor 2 . -1.2315 * -1.2162 0.0679 0.0650 -0.8431 -0.8282 -0.2768 -0.2748
4 0.6073 0.9464 0.5397 0.8125 0.5895 0.9861 0.5226 0.7409
Target speed before entering curve Ye 0.2741 ***  0.2576 *** (0.2471 *** 0.2524 *** (.2742 ***  (.2305 *** (2170 ***  (.2141 ***
0.0535 0.0522 0.0519 0.0512 0.0492 0.0467 0.0458 0.0461
R-squared of OLS and GLS 0.4828 0.5057 0.4271 0.4552 0.4671 0.4719 0.3829 0.3711
Ajusted R-squared of OLS and GLS 0.4455 0.4701 0.3858 0.4160 0.4287 0.4338 0.3385 0.3257
aq + py 80.1410 *** 80.9637 *** 80.1691 *** 80.5188 ***
a, +p 79.2459 *** 80.4096 *** 80.1040 *** 77.9616 ***
as +u 78.6947 *** 79.7250 *** 75.4160 *** 80.3108 ***
ay +py 85.0411 *** 79.7765 *** 78.5328 *** 83.6883 ***
as + pg 78.0581 *** 81.9251 *** 79.2650 *** 79.4036 ***
ag+ g 78.7476 *** 80.3712 *** 80.7429 *** 82.1938 ***
a; +p 81.4991 *** 79.6598 *** 83.4919 *** 82.2126 ***
ag+ug 79.7766 *** 80.3348 *** 79.5921 *** 80.9717 ***
a9+ Uy 78.5900 *** 80.1639 *** 79.2411 *** 76.4954 ***
Individual error effect of LSDV ayo+ Hyg 79.4038 *** 815714 *** 81.1360 *** 78.8251 ***
(Parameter estimate for each participant)  a;, 4+ p;4 T2.9777 *** 73.7879 *** 71.6693 *** 77.3749 ***
a,+ py 79.1122 *** 81.0139 *** 80.6182 *** 80.8677 ***
a3+ uy 79.2510 *** 78.8446 *** 77.1163 *** 81.5241 ***
a4t s 80,9202 81.6011 *** 84.8664 83.4943
a5+ )y 77.2637 *** 83.0908 *** 79.5298 *** 79.6269 ***
A6t g 82.1250 *** 83.2110 *** 77.4481 *** 79.4498 ***
a7+ iy 81.4229 *** 80.4835 *** 79.5597 *** 79.9291 ***
g+ g 82.5030 *** 78.9858 *** 79.8025 *** 80.7296 ***
A9+ Hyg 75.8213 *** 78.5676 *** 75.4048 *** 74.8278 ***
a0+ Uyg 81.5645 *** 83.3562 *** 79.0787 *** 79.4413 ***
p-value of F test for individual error effects 0.0010 0.0039 0.0000 0.0174
p-value of chi-square test for heteroscedasticity 0.0036 0.0185 0.0000 0.1042
p-value of chi-square test for random effects 0.9866 0.9997 0.8531 0.9999
Adopted estimation method GLS GLS GLS OLS

Sample size of panel data is 120. (20 participants and 6 sections.)

The upper row and the bottom row show parameter estimate and standard error, respectively, at each coefficient. *** p<0.001; ** p<0.01; * p<0.05; . p<0.1
Null hypothesis of F test for individual error effects, which means that all individual error effects are the same, indicates that OLS is better than LSDV.

Null hypothesis of chi-square test for heteroscedasticity, which means that error variance is homogeneous, indicates that OLS is better than GLS.

Null hypothesis of chi-square test for random effects, which means that individual error effect is random, indicates that GLS is better than LSDV.
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Cutoff point I11 : Pattern B

% 55 [ AEHE

Explained variable : Average speed of each section's midpoint

PMRRRS -

Explanatory variable Regression Plane curve radius
coefficient 200m 400m 600m 800m
OoLS GLS oLs GLS oLsS GLS OoLS GLS
Intercept 80.5365 *** 80.5446 *** 82.8997 *** 828998 *** 812427 *** 812428 *** 812590 *** 812624 ***
1.1803 1.4091 1.2065 1.5286 1.2399 1.5206 1.1945 1.5060
Cutoff dummy -22.9975 *** -23.3776 *** -16.8780 *** -17.0025 *** -14.5433 *** -14.9682 *** -20,9553 *** -19,9753 ***
3.7469 3.6421 3.9983 3.7734 3.7298 3.6015 3.8033 3.5927
Distance between each section's midpoint and 8 -0.0032 -0.0032 -0.0008 -0.0008 -0.0024 -0.0024 -0.0029 -0.0029
the cutoff point ! 0.0042 0.0038 0.0043 0.0037 0.0044 0.0040 0.0043 0.0037
Distance between each section's midpoint and 8 -0.0572 *** .0,0572 *** -0,0483 *** -0,0483 *** -0,0513 *** -0,0513 *** -0.0454 **  -0.0454 ***
the cutoff point * Cutoff dummy 2 0.0139 0.0127 0.0143 0.0124 0.0147 0.0131 0.0141 0.0123
Age ey " e e i e iwer ise it ree
. -0.1160 -0.1489 -3.1220 *** -3.1294 * -1.3641 -1.3885 -2.7097 **  -2.6514 .
Driving frequency dummy Y2
0.9066 1.3036 0.9062 1.4598 0.9244 1.4164 0.8948 1.4336
Foctorscom furavnalfeor ] %o oo b5 osus owm " 0sin om0t e
oy, M A6s sk gy s, dah i s
Target speed before entering curve ¥ 0.3876 ***  0.3940 *** 0.2842 *** 0.2863 *** 0.2479 *** (.2548 *** (.3430 *** (.3273 ***
0.0555 0.0549 0.0582 0.0560 0.0528 0.0522 0.0539 0.0520
R-squared of OLS and GLS 0.5882 0.6005 0.4416 0.4491 0.4310 0.4561 0.4871 0.5012
Ajusted R-squared of OLS and GLS 0.5585 0.5717 0.4013 0.4094 0.3899 0.4169 0.4502 0.4653
ag+ py 81.3241 *** 83.7666 *** 82.0144 *** 80.8667 ***
a, + 78.4107 *** 80.8191 *** 79.4166 *** 77.9132 ***
az +p 77.4979 *** 79.7120 *** 78.6194 *** 78.6975 ***
Ayt 79.0334 *** 82.7342 *** 85.2057 *** 81.1863 ***
as + pg 79.6710 *** 79.2899 *** 77.4382 *** 79.8672 ***
g+ Ug 82.2187 *** 81.6574 *** 79.8914 *** 79.6547 ***
a; +p 81.7556 *** 82.8389 *** 79.6318 *** 83.0655 ***
ag+ ug 80.9343 *** 79.6205 *** 79.8725 *** 79.9145 ***
g+ Ug 79.6908 *** 77.1994 *** 78.3014 *** 77.9267 ***
Individual error effect of LSDV o+ Uyg 80.2952 *** 83.4319 *** 79.9064 *** 77.9526 ***
(Parameter estimate for each participant)  a;; + py4 72.8762 %+ 72.1163 *** 71,6102 *** 73.6069 ***
ay,+ 1y 76.2604 *** 82.4127 *** 76.9320 *** 79.6349 ***
a3+ iy 73.8761 *** 78.5403 *** 78.6912 *** 75.8992 ***
gt Uyg 78.4056 *** 78.5342 *** 80.6515 *** 80.0516 ***
a5+ Uy 78.5039 *** 82.0919 *** 78.0902 *** 76.9907 ***
a6t g 78.5682 *** 80.0608 *** 80.0010 *** 82.0716 ***
ajp+ iy 79.8434 *** 77.4519 *** 80.5979 *** 78.6940 ***
Qg t g 80.0401 81.2552 *** 80.2130 *** 84.8020 **
Qo+ g 78.2573 ** 74.7338 * 78.0903 72.9902 ***
A0+ Uog 82.1708 *** 83.5290 *** 83.0753 *** 80.5686 ***
p-value of F test for individual error effects 0.0063 0.0002 0.0016 0.0002
p-value of chi-square test for heteroscedasticity 0.0334 0.0004 0.0061 0.0005
p-value of chi-square test for random effects 0.9995 1.0000 0.9996 0.9930
Adopted estimation method GLS GLS GLS GLS
=9 NI A—FHEERER
Cutoff point |11 : Pattern C Explained variable : Average speed of each section's midpoint
Explanatory variable 323:3;: 200m 400m e e e 600m 800m
oLs GLS oLs GLS oLs GLS oLs GLS
Intercept 82.1916 *** 82.1934 *** 80.9436 *** 80.9198 *** 80.6254 *** 80.6268 *** 80.0001 *** 80.0008 ***
1.2146 1.4522 1.3116 1.7535 1.3194 1.5477 0.9255 1.1086
Cutoff d -10.5444 ** -10.6587 ** -11.3163 ** -13.9420 *** -14.3320 ** -14.8334 *** -12 9511 *** .12 7529 ***
HICT dummy 1 3.8217 3.7117 4.1864 3.7028 4.2676 4.2026 3.1841 3.1091
Distance between each section's midpoint and 8 -0.0013 -0.0013 -0.0033 -0.0033 -0.0041 -0.0041 -0.0035 -0.0035
the cutoff point ! 0.0043 0.0039 0.0047 0.0038 0.0047 0.0043 0.0033 0.0030
Distance between each section's midpoint and I -0.0722 *** .0.0722 *** -0.0465 **  -0.0465 *** -0.0440 **  -0.0440 **  -0.0342 **  -0.0342 ***
the cutoff point * Cutoff dummy 2 0.0144 0.0131 0.0155 0.0126 0.0156 0.0144 0.0109 0.0100
Aged person dummy n -3.1090 ** -3.1037 . -2.5047 -2.3195 -3.1010 * -3.0770 . -1.5895 -1.6005
1.1806 1.7410 1.2908 2.2872 1.2849 1.8281 0.9064 1.3358
Driving frequency dummy Ya -2.0318 * -2.0406 -0.6436 -0.7813 -0.1750 -0.2018 -1.2788 -1.2692
0.9230 1.3379 0.9770 17321 0.9844 1.3925 0.6900 1.0141
Factor score of behavioral factor 1 Vs 0.6800 0.6789 0.2532 0.2297 -0.0111 -0.0153 -0.7608 -0.7590
0.5356 0.7928 0.5784 1.0396 0.5820 0.8315 0.4084 0.6065
Factor score of behavioral factor 2 T -1.8241 **  -1.8268 . -0.4155 -0.4423 -0.6799 -0.6911 -0.4138 -0.4107
0.6522 0.9624 0.7002 1.2587 0.7086 1.0096 0.4955 0.7350
Target speed before entering curve ¥ 0.2123 ***  0.2142 *** 0.1893 ** 0.2323 ***  0.2229 *** 0.2309 *** 0.2067 *** 0.2035 ***
0.0574 0.0567 0.0605 0.0547 0.0605 0.0606 0.0449 0.0445
R-squared of OLS and GLS 0.4791 0.5002 0.3821 0.4577 0.4297 0.4383 0.4741 0.4751
Ajusted R-squared of OLS and GLS 0.4416 0.4642 0.3375 0.4186 0.3886 0.3979 0.4362 0.4372
a;+py 80.9500 *** 81.0389 *** 78.9304 *** 79.0177 ***
a, + 79.7207 *** 79.9878 *** 81.7035 *** 79.5617 ***
az +p 80.0910 *** 80.1471 *** 80.4813 *** 79.6114 ***
Ayt Uy 84.8377 *** 82.0836 *** 81.3175 *** 82.0741 ***
as + pg 79.0084 *** 80.3203 *** 80.2021 *** 78.1979 ***
g+ Ug 78.9602 *** 80.5608 *** 78.6955 *** 79.0746 ***
a; +p 80.7454 *** 78.2381 *** 83.2624 *** 80.7289 ***
ag + g 81.2756 *** 79.5903 *** 80.7426 *** 79.9174 ***
g+ flg 76.7900 *** 79.3979 *** 77.3627 *** 77.0817 ***
Individual error effect of LSDV a0+ Mqg 79.4102 *** 81.3784 *** 78.6477 *** 78.8740 ***
(Parameter estimate for each participant)  a;; + py4 72.6135 *** 67.9551 *** 72.4018 *** 74.0737 ***
ajp+ py 79.4221 *** 78.3346 *** 75.8313 *** 76.9266 ***
a3+ iy 74.2962 *** 77.9126 *** 80.0942 *** 78.1081 ***
gty 79.2419 ¥ 79.3861 77.3858 79,0652 ***
st s 79,6115 *** 79.3330 75.4387 77.9842 **
ot g 82.0778 78.9615 80.1709 *** 77.5581 =+
a;;+ py 81.7803 *** 81.5744 *** 77.5203 *** 80.0119 ***
g ¥ g 81.9744 83.9162 *** 80.7917 % 80.4140 *
a9+ g 78.7667 *** 75.4794 *** 76.5483 *** 73.3749 ***
a0+ Uy 80.8508 *** 81.7927 *** 82.2190 *** 79.6632 ***
p-value of F test for individual error effects 0.0062 0.0000 0.0140 0.0057
p-value of chi-square test for heteroscedasticity 0.0327 0.0000 0.0836 0.0293
p-value of chi-square test for random effects 1.0000 0.9002 0.9987 0.9999
Adopted estimation method GLS GLS OLS GLS

Sample size of panel data is 120. (20 participants and 6 sections.)

The upper row and the bottom row show parameter estimate and standard error, respectively, at each coefficient. *** p<0.001; ** p<0.01; * p<0.05; . p<0.1
Null hypothesis of F test for individual error effects, which means that all individual error effects are the same, indicates that OLS is better than LSDV.
Null hypothesis of chi-square test for heteroscedasticity, which means that error variance is homogeneous, indicates that OLS is better than GLS.
Null hypothesis of chi-square test for random effects, which means that individual error effect is random, indicates that GLS is better than LSDV.
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AN EXPERIMENTAL STUDY ON CAUSAL RELATIONSHIP AMONG
ARRAY PATTERN OF TRANSVERSE AND LATERAL ROAD MARKING,
RADIUS OF HORIZONTAL CURVE, AND DECELERATION OF VEHICLES

Hirofumi YOTSUTSUJI, Tatsuya ISHIMARU, Hideyuki KITA,
Shoichi HIRALI and Jian XING

Concerning the effect of speed reduction marking consisting of transverse lines with progressively re-
duced spacing on speed change of vehicles approaching a horizontal curve, it is often the case that the ve-
hicles decelerate with the change of array of the lines. However, since we can see an event that drivers
generally decelerate towards a curve even if the marking does not exist, which we refer to as “decelera-
tion effect without the marking”, the deceleration is not always thought to be due to the array patterns.
This study verified a causal relationship among the array pattern, the curve radius, and the deceleration,
by using driving simulation data of elderly/non-elderly adults. Removing the “deceleration effect without
the marking” after a cut-off point, transition of vehicle speed for each array pattern is regressed on the
curve radius and driver attributes, through employing Regression-discontinuity (RD) method and Differ-
ence-in-difference (DID) method. Analytical results show that: 1) the array pattern is not effective if ve-
hicle speed towards a curve matches the speed on passing safely through the curve, otherwise it is ef-
fecive, 2) it would be better for the array patterns to be varied according to the horizontal curve radii.
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