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Statistical Analysis of the Commuter’s Preference
among Available Routes

Tosio UeMATU

In Japan, the railroad transport of commuters in the Metropolitan Area
has been faced with great difficulty, because of the extraordinary congestion
in rush hours caused by the rapid concentration of population on this area
in recent years. Much effort has been made to expand transport capacity,
as is seen by the recent construction of new subway lines.

In view of the enormous sum of investment needed for such a construc-
tion, it would be desirable that any planning of new railroad lines is based
on the well-founded prospect about the contribution of the lines. Thus
reasonable method is required, which enable us to make a forecast about
the transference, from the existing lines to the new ones planned, of the
transport demand of commuters. We remark that such a transference de-
pends on the operations of the new lines such as the determination of fares,
diagrams of trains and so on.

The purpose of this paper is to propose a method, available to predict
the proportion of transference of the transport demands of commuters,
which is based on the statistical analysis of the data concerning the com-
muter’s choice between competitive routes.

Section 2 is devoted to the description of a sampling survey of com-
muters, carried out in the residential area of Tokyo for the purpose of col-
lecting the basic data. Incidentally the data on the actual condition of
commuting are summarized.

In section 3 the commuter’s preference among the competitive routes
are analyzed by making use of the survey data. The point is to discrimi-
nate the actual choice by commuter, on the basis of the difference of the
route conditions, between two competitive routes. As for the route condi-
tion seven factors are considered, including the fare, the necessary time to
attend office, the degree of exhaustion caused by the commuting and so on.
In the discrimination of the actual choice the success rate of 80% or more
is obtained by using these factors and applying the quantification method

[1].
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Finally in section 4, the result of section 2 is applied to a problem of
estimating the relation between the demand for transport of commuters and
the operation of transport service for some hypothetical lines.

The Institute of Statistical Mathematics
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751,070 | 722,459 2,585 2,443
0.39 0.5<a<0.7
& ® 51.0% 49.0% | 51.4% 48.6%

x£6 # ¥ B ¥

W 8 & @ _ ¥ v I G305 1 > i o5 (Zz-X)
Fitg A (X) | ToEENR @ R RYC %

I 2.741 2.638 0.0012 0.0083 0.098 —~1.05
I 2.877 3.000 0.0049 0.0132 0.135 0.91
m 3.065 2.979 0.0009 0.0101 0.105 -1.03
v 2.938 3.159 0.0021 0.0151 0.131 1.69
v 3.080 3.097 0.0009 0.0156 0.128 0.13
VI 3.160 3.023 0.0027 0.0188 0.147 —0.93
VI 3.103 3.211 0.0009 0.0171 0.134 0.81

2 2.954 2.996 0.0003 0.0019 0.047 0.89 "

§2.4 BHOXRMCPALL-EHER

BENEBOHE

NERMBANCETBHER, ROL0 5 bIFHLBEIERICOWVWT, FHEFIicHE L
LORETITHT .

Thiz X, 475 #HY ) OFEBHERIL FHIR 1~1.2 AT, &I 20Tk {9
116 ALHBEINS., ZOHEDEARERZIZ (1) TELORS. (1) 0% 2H (within @
) By v ArbRRHEEZTE L TIHMETE 543, #1H (between D) DWW TiX



EISBEEFE L BT RT 5 2 — R BRER QT - 105

FNBRTELVWDT, BOFEREPDPLRIZLEL TR L.

— DT, FHEEROHBEDREDRERT, ChIZE6 BT TH LM, ThThD
L, ZOPEAD between DIEIT within OED 2EPANITE EE - Tw5b. —FX, BE#E
WOWEDIBEDEY v T LD DFHOENE 25 L, Zhvd within DB

V. 29 W okEp D, between OIEVE within OIED 2 EBBENDTEHE 2 THRALVWER
1260 _, 1 .
Phs. £2C o OFie, BHEROBEOHE o'S— ", Gul=p Sow Tf

S TEVERBDNRS. G WYV ITADLLHEELTARSE, 6’'=1.00 LEDN. Thurd

BEE B OWE OB E, EHE 5% OTCOWEDEMEER = 2¢%2;w = filgx

LEHEEND. CZOEZZHERULBICOVWTETICHTF 7 (BFHEROLHOF 4 D4 v
T H A Rx, BERDTENEERE T 5S).

HH Y D OFHBEIE K OHERICHK N OWE R EZ 2 CoEeiE, HigNOBEEKD
HEERZ DD, THICERREL L AT, HEEOEETIRZ2E 7T CdF. chic
X 5L, NEMIBABICIIREE 55 HIE 60 FADBEEIEEL TV 5.

oY b SEEEEIE L, Fx OFET IR U OHUR O BEE TS LE L I 5k
KEET, —DOBERE525THAS.

SHRHIR PR OB ENE K OFIE, HEY b LB EIE BT £HR T 0. 34~0.45
ABLT, £BRIC OV T 0.41 A HEIND. ZOBEEIMERRETOVT, LEFEKE
HER LT, RUBHEROEEORED 6 % =2 LREFoECL, o

BD G BV T DOWEE (FHUE 0.4405 ThH -72) TREM 2 DL, EHED 95%

oo EE: = ‘/1745)-( LEHESND. COff, RUCE RS D O

LBEIE R R OB A O L 2 - TR N OF.LIBEIE OHEEE O _FIR & TR
KT ChsE. chitk s e, IRMWIBER TIE, K& 19 HTIE 22 75 AOERLSEEE 2
BELTWS,

K 7 BEHEHROELBEEK

B ) £ & # oL B B E K
X
M DI | BROE* # % HHY H I | R =X # E4g
I 1.067 10% 117,500~ 144,800 0.446 17% 45,700~ 63,900
I 1.254 12% 71,800~ 91,300 0.452 22% 22,900~ 35,800
m 1.194 11% 94,300~117,400 0.425 20% 30,000~ 45,300_
v 1.189 12% 82,900~105,000 0.378 25% 22,500~ 37,200
A 1.197 14% 49,300~ 65,000 0.363 30% 12,100~ 22,600
Vi 1.032 16% 40,800~ 56,600 0.340 33% 10,800~ 21,300
i 1.216 13% 51,100~ 66,200 0.414 25% 15,000~ 25,000
4R 1.157 4% 552,600~601,500 0.411 9% 187,000~ 222,400

* fEHE 95% OTF TOMNRE

HEy, IEBEEOEE
MR RO S b OiBEE L IEBEE OBROMEE LXK 8 1B 2. C OHRITHND
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D EEHIFIZ ONWT D RS TITESLTHS 5. _

R INIIEEHE L EHEOEAIT TE6 M4 TH S, U 18 F U ETILESE S LD
1 60% % EDLERLLND. K8 DOHFICT HEABRAEL LUIRT OREBHEKROHE
DBERBZDIT L\,

RRHFENBSEROSM HE) 2R UCRCHET THL.

%8 BH-FEBY OB K

EIE oW N B H

X —| B ¥ &
18T R | M1sF L | A F L 1A N 3A | 4 A~
1 38% 22% 60% 40% 21% | 61% | 11% 5% 2%
I 32% 27% 59% 41% 21% | 53% 13% 9% 1%
I 32% 27% 59% 41% 17% | 60% 14% 4% 5%
v 31% 30% 61% 39% 17% 60% 13% 7% 3%
\' 31% 29% 60% 40% 17% | 58% | 16% 6% 3%
Vi 34% 32% 66% 34% 20% | 61% | 13% | 5% | 1%
VI 33% 31% 64% 36% 14% | 64% | 14% 6% 2%
£ 33% 27% 60% 40% 18% 60% 13% 6% 3%

WBEEEF MR, FESFER

SRR OBENE B OE LB EE ORMREY, WK EESERCOVWTRDE, R
£#FIFVERIODL ST HEIND. SFRHEPERORENLEEHIRTHL AL dE L
T, Th SOOI A S DOBEHE DED LT OV T AL TIZESLTHHS.
£ XhiE, RUIEAOBENE OMBIERIL, BEELEEKCT OV TIRLBHE OV
T, HBEETIERES Y, i1 0HAETHS. HIKETIRZOEEH LETOTRRS
bh, PlSBEELEOES, K I, V TREOHERRLREL, K IV THOEEM
R2RE . BEELEKOEFHL, TS LOFILBEERLFOEFOMICIIFAA EERZ DI
. FHBBCEEOLEY ¥ RELEEIRIDOED T, LOHBTIFEREITLL LV,

£9 B EENE R
B OB & L BE)E

H K 3
2 | x| B8 | x |

I 74% 26% 71% 29% 0.38

71% 29% 74% 26% 0.29

75% 25% 73% 27% 0.06

75% 25% 82% 18% 1.61

67% 33% 71% 29% 0.33

82% | 18% | 80% | 20% | 0.11

g|8|1<|2|8#H

75% 25% | 75% 25% 0.00
£ B 74% 26% 75% 25% 0.10
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£ 10 X hiE, WNRHBAOEEELEKOERL L0 5 LELBEE LT OEFDOHT,
EABRKIC DIEA LESL LRV, FHEBCHEOZEL 1 e LCEIZE 10 D@ b T,
FOHRK TLEBEIILL BV, RLHK OB CIHESHERICH LY OEBRLA LN D, K5
WA TR, BEEOESHERIE, 20 FRGSE1E], 20 RAV 30 R EETHI6E], 40
O 50 F LA L h3g 445 15% RIS OTHLERERIO LA LRS.
£ 10 @8 EFF S5 HE K

: B! B # oo B ¥ B
K o0 skit| 20~20 | 30~39 | 0~49 5041 k|20 ski| 20~29 ’ 30~39 [ 40~49 ;5o;rL>u:

1

I 12% 47% 19% 12% 10% 11% 46% 18% 15% 10% | 0.82

9% 38% 21% 12% 20% 11% 43% 24% 9% 13% | 3.13

12% 34% 24% 15% 15% 9% 32% 33% 15% 11% | 3.63

10% 34% 22% 15% 19% 6% 34% 15% 21% 24% | 5.40

13% 30% 30% 13% 14% 11% 33% 31% 12% 13% | 0.29

I
m
v
V| 13% 35% 24% 18% 10% 18% 36% 20% 15% 11% | 1.31
VI
Vi

9% 36% 30% 12% 13% 8% 32% 33% 15% 12% | 1.43

£ 1% 37% 23% 14% 15% 10% 37% 24% 15% 14% | 1.98

BYEED X~V

Hx ODFETIE, BEEFCH L LOEFEBEEOHERL L6 TWS. E-T, ED
FEHDEZANA - TENLTOBHBEEND S0 LD RICOWTORERERDLENTE
5. BLY VY TADY A XBRLHREL B (v 7L OBEIE 1965 N) OT, HUXK OBAL
BEHSWP LT ENTY., T TREROFIR4DBENTWD 125 VIEOHIEOX 577 %,
BEEOFEIC OV TIE, FIEHORX EYC £LDHT) 2 L5FCl, ZOR4GTERES
(R) OHfrdEst LciER2 % 111TiBF 7.

£ 1 »5HZE, 125 VIEOHRD S LTHLEEE OEER—FL VO, K I
b RRARAEOFTE D SFEr B OB OIS T, ORBABEE OFHBEHBETHS, &

F1 @HE X OF M

s LB . L ey | zote~ |
FREK | faE | & K | 4 g (P ) (EROK) :
1 24% 16% 10% 50% 17% 15% 18% 100
I 23% 13% 6% 42% 13% 31% 14% 100
m 15% 12% 12% 39% 23% 20% 18% 100
v 22% 12% 6% 40% 14% 27% 19% 100
v 13% 11% 10% 34% 17% 35% 14% 100
VI 18% 13% 11% 42% 14% 26% 18% 100
vio| 16% 11% 11% 38% 12% 28% 22% 100
£ | 19% 13% 9% 41% 16% 25% 18% 100
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WO RS BEBLLND.

AEBREDIRRTR: HE13% H2S5 1965

HEHE AR E L TiE, #HUOBHE T 2RHEONA4EZ EDTED,
L, ABODOK) 16~17% BHIBENITH B L DB,
BEHFREOARZ —vEABECERCE L TEDLT A, SR BEERKOHEE (K7
DL, TIROHHE L D) T, FHR»DELBHE (K) ~OBEHE OLBEE TN T R
(HEEE) 2007 boikd, ChEECLEDOREIZTHS., COE,D, EOHE» D
EDOHE EDNLDBENTEE DB % o OEE 23 b0 5.

K8 LERTHD

£12 @8 ¥ £ E
I 62,437 22,851 20,024 21,062 126,374
)i 34,219 10,387 25,563 11,772 81,941
m 43,221 26,544 21,812 19,620 111,197
v 37,046 13,099 24,698 17,254 92,097
v 19,793 9,868 20,370 8,656 58,687
VI 18,754 6,175 11,945 8,367 45,241
Vi 23,313 7,444 16,965 13,791 61,513
£ B 238,783\ 96,368 A\ 141,377 A\ 100,522 A 577,050 A
HLBEVE OB ENSH

MLBEECHTET v~ ORBR (HOBHERECEM @ 05 b, BEMHA=—=%
COWTOREE) 25, *HRHBHNOEBEEE OBEENCET 38540
chbit, AZTBEEEZFAT 5
HLBEECOWTOERTHS, b EDIRA OGRS 5O T, thoHf e v
SEELIERGLBRSFEDDHD 9% (fok 2IEFIGER ORI & v 5 FT I iulE 4 RFF
BRI E D o L REL D).
BET —2FEDY VY TN A RB48 NT, RVKELBENVEWVS HEELEL T

DFERPE OIS,

N HEER I3 NLR 18 ZITHT 7.

ERILOWT, BT

Erds.
£ 13 FRLIBENE OB ENFTERE OS5
oKX | 305 KEG | 304EB | 405E | 504E | 6045E | 104k i
I 14% 24% 35% 21% 6% — 100%
I 2% 13% 23% 28% 26% 8% 100%
il§ 1% 8% 33% 36% 20% 2% 100%
v — 7% 10% 30% 36% 17% 100%
\'s — 4% 29% 40% 25% 2% 100%
VI — 2% 0% 19% 24% 55% 100%
VI — — 21% 49% 10% 20% 100%
& R 4% 11% 24% 31% 19% 11% 100%
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£ 14 HLEEHEOFHREKOSR £ 15 HOBENE OBENFAERR OZE)
wow| o | 1@ | em |smE~| # mox| 4 | ow | x|
1 8% | 7% | 12% 3% | 100% I 3% | 22% 5% | 100%
i§ 0% | 4% | 1% 5% | 100% I 74% | 23% 3% | 100%
m — 71% | 22% 7% | 100% m 59% | 33% 8% | 100% °
v 3% | 62% | 35% - 100% v 59% | 33% 8% | 100%
v 9% | 60% | 29% 2% | 100% v 38% | 51% | 11% | 100%
Vi — 43% | 33% | 24% | 100% VI 52% | 36% | 12% | 100%
VI 9% 47% 42% 2% 100% VI 24% 42% 34% 100%
& | 17% 54% 24% | 5% | 100% & W 57% 32% 11% 100%

#£ 16 HLBHEOBTRMOSHE

?ﬂ_w; B | 1~44r| 5~8%4 | 9~12% | 13~16% | 17~20% | 21~24%y | 2545k it i
I 4% 15% 31% 25% 17% 2% 6% 100%
I 2% 16% 28% 20% 22% 3% 9% 100%
i 13% 33% 8% 26% 16% 4% — 100%
v 3% 15% 39% 25% 15% 3% — 100%
\% 2% 13% 54% 14% 13% 2% 2% 100%
VI 21% 17% 17% 19% 19% — 7% 100%
VI 10% 31% 42% 14% 3% — — 100%

4 7% 20% 30% 22% 15% 2% 4% 100%

R 17 #WLBE)EOEIE R 18 HLBEENE OF LR
| o | ow | ox | o mE|om | w | B | st
I 20% | 51% | 29% | 100% I % | 24% 5% | 100%
i} 23% | 33% | 44% | 100% i 69% | 26% 5% | 100%
I 13% | 49% | 38% | 100% il 56% | 39% 5% | 100%
v 15% | 40% | 45% | 100% \ 55% | 38% 7% | 100%
v 1% | 49% | 40% .| 100% A% 42% | 53% 5% | 100%
VI 7% | 38% | 55% | 100% VI | 55% | 26% | 19% | 100%
i 15% | 46% | 39% | 100% VI 32% | 46% | 22% | 100%
4 | 16% | 4% | 40% | 100% 4 M| 57% | 35% 8% | 100%

%15, 17, 18 OEREZ A DEEITIL, D LERLEAMONEBSEBINHRIZ KD D
DTHY, o TINOLOERIIBHEDHES TRUI LV oldDT, PRBHKLDIDTH
520 HEBFRLCHLERDS. LREMD @ Wi Tix, BEECOVWTHRMHLT
BB, L CRERESERCE»-7DT, T TRLDOERIID T 7.
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§3 EEI—-ABRERO S RITHMRT

BHO 2 —2BRZBELT, RAFFAECY->T §2.2 CBRRTEEZ 1ZTDELT
8 DOHAZ W EF 2. ThHOEAR, BYHED = — ABROTHTErOHELRIET
EEZONHIERZR T30 TH 5.

INEOER & EROERTHOB OB - &I, BEECEN OB M ERS2 B
LALBENEADORENTWETHSS5. AL ZORADLEITER DA » RITIIHE T
FEE X E bR, ‘ ,

RAVIOEEBEORERE S T2 LAENT, ERELTF — & —CHbh TV 2ERME
HoRz2—v (FOFERE LCTIILENRIOBRDETHA5) £OHD0»LHEL, =0
NRR—VERTELRIFERTLSCRZOL L & LTOHERS FORICEHT T I v, %
MBICT5E WS 1T&F%2 L 2HITT 5.

ZOEZFODLIL, BRADFHETIE, T—%— LT, BADOWHER 2 —ZADOHORER
L, TRIHIGT HHERIC OV TCORGEPREHFINIBRCLE I N -bITTH 5.

HLBEE T BT v — F T, 2% T658 ADEINSH 7053, 05 LERBORE
£%b0 RO HRAENAO D OEBRW T B8 AT, hEUTORTO F— 52— L
7. .

Tx DERD > b NEHME] oW TiE, Lo 458 ARz d 2 OIEEIRE X DORV 0
S8BT, FTREOFNE, NEME) OHEZR THECH LTS HECTS (b
OEFEEICH LT 20 458 ANz Dffh bR HE 2 Ti).

AT —2—~2L LT, BYHED 2 - ABIRCHOVWTOERMNBIFDO AL~V 2 d »>Td
b THER, SEREBHFOMICT —2—0A2—~v Y5 ¥ FHRLEARRBHRSEK
SOHNLEBIE, ZOBMREBREHED =~ R OBFEZHMATS5I0L LTHVWT XWTHA
5. Rz OBRIE < O:BENE ORIRTEZ TEIT 50T 5FRNTE 5.

SESBYECEBOTRELBY = — 2ITH LT, FO2— &M%, ThEEwd k(B
OEREBIZEALT (1.2, -+, 20) EEDLTERLZTS. ZhHLDOEED S LIZIIHETEW
L0 (2L ZIBEHEOME) 2B THIVE, TORE S ORI RILEIT>E
DT, CCTIHEMBEOACRI,OEEDEEDHBTHEE LTEL.

LSHDBEENER A, B O2O0WRER B2 — AR TW0BE L, FKadz— AEMHH
(1%, 239, -, 1) ROV (d, 2, o+, 26) THBHET D, ZORRZOBEHERE, 0200
T ATONTEDEHEZNAWAHK LT, BHTERIEEL GRS HERETHD S 1,
ZOBADHBIE 2 D0 2 — ADOBOHMHIE DD, 72& IDEBDOEHISS CHRERMOZ
BESEPL LV o RREFRS D ECEDTHSS. CNEHIGLTHRAIE, 2202 -2
A, B OHOBERIZHN LTI, £EOKEREREDE (01°—2x1®, £2°—22°, « -, T~ Ta®) %
FE25ECTSH. ThTRxE, BHED A, B HOEBRDERS vector (21°—x1°, 1%~
L0, e, D —x®) OFEKE LTEERLEZDZECTS. LA ZEREHBEOKERIL, x* &
2 O3 LINSVEOEICHT S 2~ AN ZOBERCEHLTIIARNTSH S X Jiclll> THHE
235, ‘

EROFEMBERIL, A & B OREHESRD LD KTV E S RBACIE WOHE bOTH
5. FlRIEED zlf—xd OEBIFECASVRCIILS B AT B BIEEICERNE»S B %
BENAEIIHLLTHS. LZOFKERIAZERCE L CEBLE2 L ETHSS.

TIPSO TR 2 OFEBRE & 5 1T L OFEHRA W 2R 555, BRAEREE
HBIFOBERDOT — % —%H > TVBDT, ChHBFIATES, OBRARVEROMNGR LT
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RELDE, 200z —ANEABARCHH XS, WHLRLZERICOVTEH—HD a2 — AR
BHFTHDOERIC DWW CihD 2 —ZADOERERITH B L Vo FETH S, ThTHAD
F— 2 — LB ABMRICE LS 2 AW Tl Sy, EERICIIEA 1 EM2 D=2 — A
OEDBABRDT — & —DLBBEAV LR, ZhIE3 2 Aoz —22 5750
ERHV DI T D 5 727D TH 5.

COMERLL LB 2 D2 — AL, F— &% —IKRTRIVREARERAOND X 5 Thdh
IF, ZOF—2—118ET52—AMOIDELLFITELVWTDA S, ORI, B
BEHEAFEA LTV 2 — 25, ERRICE L OBACRNTEhCkS 2 — A & IERTEMT
B0, BROHMICHDEVOIEILRD., FNTIOENRE S pEFITCEL-TCF—4—T
PO TELLERDD.

£1913, BADTF—2—iC20TC, B1DOz—REME2 D2 — APBPZFERFK IOV
THIE, EORBREIE TCHEEMITR > TwaEhkLinbDTH5.

# 19
= H 2fEMBR | B/ U R ivaalytd vl
& B | 146 (32%) | 108 (24%) | 204 (44%) | 458

FROZE R R | 115 (25%) | 81 (18%) | 262 (57%) | 458
# 17 Er R | 124 (27%) | 181 (40%) | 153 (33%) | 458
F oo oz [ $| 8 (18%) | 232 (51%) | 141 (31%) | 458
FRERMIOZE | 47 (10%) | 271 (59%) | 140 (31%) | 458
B % EE| 76 (17%) | 289 (63%) | 93 (20%) | 458
% b K M| 44 (10%) | 260 (57%) | 154 (33%) | 458

LORTHD LIER 1 OB OEREAE DI - X0 LTV 501 TATERE] OBeTH,
T AR O BEFRIC DWW T DIEN. 1 OB OB AR D 5. b oo TR ERH
DA TH, EALL EIER 2 ORIt ERORVWHD L, T UANEM 2 DLEMEMNEDIDOEEZH
HHE 43% IELTV 5.

T bBT, |ADTF—2—OB4E, BR1DOa—2BRDCIBAKBEREEZ 5D TN
EWVIHEIETRL, LB LERTWEBZONRDS. hRa&0sic, EE] & R
e ) oo, NBAL L & NERL 2 DE DR OEE S iz —EOF — & — (K 0 OF — %
—TH5) TONWTE-THRBEH20DX5T, ELHLOERICOWT HNER 1 BB SO
Litiz, JEME1 oF» REE] AT L TFFERR] BARFo b0, siiroifod
D, ZNERL2 AN OERIC OV THABRHRDONFEECEX VD> TV 5085505 (fi
OHWIRIZ >V THRBRTH3).

BE) = — A OEMFOZE LBEHE D 2 — ABROMOEBERIL, VMBS REEER TR
CTHEMIBEWRDO DO TH D, HHEBRTRDIELT — & —TEBICAER L TV B EORIIC
L WBPWBELERYE D > ThH IV, BHLRIEEHEREZEE LT -5~ Officz
D& W B A DR AR AV NT BT, T OREORKBERITZT — & —12d b T %8
BV IERLEDOL LTERCHBT 5 ERTE 5.

L THROTWREREEET LT 5. Bb

y=ai1(x1®— x1°)+ as(x:®—x:°)+ - - - +an(xr®— 1) (6)
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P
£
z o 27
“m ® 37
+25
© 47
._s_20
+15 °
. . [ +10 o .
o . . +5 o
——t— ; A
-30 -25 -20 -15 - 10 15 20 256 30 ERE
e ©® @ -5 ¢ © (F)
[ ) -100 . . [ .
. +-15
] +-20 o [ 3
. +-25
. --30

EBLR, EROBREZETEER 2 25

{ A y>0,
2= (7)
B <0,

LIET 5. '

ZORER LI, Wbty ORSMEMEEL, ZhEZBROES TENEHEL»IE
P (y>0/z=B) BU* P{y<0/z=A) TH5. ZHRERXLTE2E, (7) KXoTa~2R
FHDOENSEBRDRIRD 2 — 2R ZHIBI L7k, ZORHRT 2FER (WIHR) 2 Py>0/z=
A) RO P(y<0/z=B) THBHLNWHS5HETH 5.

P(y>0/z=A)=PAy<0/z=B) (8)
Thd. EESRBEC2O00a —2ARE 20Nk, £05bRIRENEH4:ShiknE
DEEERTEREZRA (2, 2, -, 2), (01", 20", -+, 2") 551, 2=A BR5EHED
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BOFHEIEE KD, Fhi &, &, & OMOESBERELR/PERETED S X 5ic L.

ZOPE &, &, & FEIH»LLEEX, Thth, £=2,3,4,5,6,7, £=2,3,4,5,6,7,8,
£3=30, 40, 50, 60, 70, 80 T, ZHLDEDLG HHEER L -7
FOEEATIEFIRROEK (18) O, HE% L > TARESTH -7 BbH (18) &L
< . ,

) W=a+ pi11Bsés+Bsks . @18)’
ERCRBE TOBEOEEREOEMKICTT BEIE, E28 OB THEINIVET
Bofe. BIEHMKITHT S (18) O {8) RUHEBHOKEITEE > fHDR 281
WFi. : ‘ '

ETOHF LAPROBFKE—BEALO LA, MThbbTHEIELLNS &
FHCOEMEE S 60 km/hour DFHICOWT, F Y 0EE &, ETORMRMR & & FAER
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% 28 HE-AOFHEROEKD T A — & — DOK{H

X a B B2 Bs §$ﬁ§

i

0.5486 | —0.0238 | —0.0586 | 0.00357 | 0.0502

0.4467 | —0.0386 | —0.0489 | 0.00420 | 0.0481

0.6188 | —0.0228 | —0.0522 | 0.00335 | 0.0442

0.7425 | —0.0418 | —0.0539 | 0.00480 | 0.0504

0.5900 | —0.0594 | ~0.0377 | 0.00501 | 0.0399

1.0626 | —0.1239 | —0.0597 | 0.00187 | 0.0828

218 <2|8l=

0.8933 | ~0.1244 | —0.0313 | 0.00255 | 0.0479

W OROBHREZHKIZ OVWTRFRLIZ30, M85 4ETHS. hbDRTIE,
& OHEAEH (18) OHTRDICHVWEHERTELZ TR ELWTH S, ZOHADIN T,
BIZIT & 25 0 S BT AR S AR 100% CEBE 2B 52bIFTHHN, £0
WAVERIC o TR,

IhHON» S, FIAROERNEETRMMRBINT 2H IO, MR OBOERPRL
Inihs, HERCHT LMK I, I B35/, Thpr bk I, IV, V,
VI, VI LEBFCKREL K -TVS (ROEMBIBETH D). F4DRE LEE-SRADFIAIC
RT, DRORELHEIREECHRTH 5ERTT W SbI T 5. EfTRHMEBECRT 5
AKX I, W, IV, VI 2K&E<, £habiix O, V, I &/hELk-Tw5 (X
DERHE OHEFS R ORRR T 5).
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