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A Study of Digital Tachograph in the Abnormal Driving Behaviors
Management of Bus Drivers Using Data Mining Techniques
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Abstract:

For bus carriers, the abnormal driving behaviors will not only cause a higher risk of
accident and traffic offence, but also deteriorate the vehicle worn-outs, which will cause
bus service broken-down. Consequently, how to monitor and manage abnormal driving
behaviors effectively and efficiently is an important issue to bus operators. With the
progress of science and technology, Intelligent Transportation System is developed
flourishingly. Today, many bus carriers have used digital tachographs to record the bus
driving details. Particularly through data mining, the extraction of hidden predictive
information from large databases will help us to find out and identify the relationship
among abnormal driving behavior and driving safety, fuel consumption, and maintenance
cost.

This study collected data from digital tachograph database, which include 61 buses,
210 drivers’ data. In the meanwhile, the vehicles related accident and traffic offence
records, fuel consumption and maintenance cost data were also collected from June 1,
2004 to December 31, 2005. The first step of data mining is to confirm and define the
variables and related threshold values of abnormal driving behaviors in order to extract
the meaningful information. The data mining techniques were used in this study, such as
multiple regression analysis and cluster analysis. Multiple regression models were
developed to establish the empirical relationship among abnormal driving behaviors and
driving safety, fuel consumption, and maintenance cost. The cluster analysis was applied
to categorize the sample of drivers which have similar driving characteristics. The
discriminate analysis was used to determine the driver’s level directly.

The findings of multiple regression models indicated that the emergent deceleration
and speeding variables are the key determinants of the frequency of accident; speeding
and abnormal operation of electromagnetic braking variables are the key determinants of
the frequency of traffic offence; emergent deceleration and acceleration, long idle time of
engine operation, abnormal operation of electromagnetic braking and abnormal engine
rotation variables are the key determinants for fuel consumption and maintenance cost.



The cluster analysis has classified the 210 drivers into 3 category levels: fair, bad and
very bad. In this case, there are 199 drivers in fair level, 9 drivers in bad level, and 2
drivers in very bad level. According to the data mining results, this study proposed an
integrated driver management solution. After evaluation, it is shown that applying driver
management strategies such as re-education, rewards and punishments, on a monthly
basis, the frequency of accident can be reduced by 13 times, frequency of traffic offence
by 2 times and a cost of NT$745,480 for extra fuel consumption and maintenance cost
are saved. The above savings could be used alternately for employees’ re-education and
training, or to equip digital tachographs on the bus fleets.
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¥l [Km) FERY |BAO|BF O|[ERF

D001 262.8 0 0 9.52 4.20( 0.71 3.69 1.43] 0.60|157.53 4.51
D002 280.685(0.0036 0 2.24 1.69| 0.05 0.86 0.06| 0.53| 17.95 1.40
D003 24.455 0 0 0.78 0.70| 0.00 2.86 0.00, 0.00| 8.79 1.14
D004 57.67 0 0] 10.40f 10.28| 0.55| 18.28 3.40| 2.25|168.35| 11.79
D005 106.58 0 0 4.03 2.13| 0.02 4.72 0.18| 1.14| 26.82 432
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D007 80.665 0 0 421 2.78| 0.27 6.91 0.21| 1.95| 55.49 9.58
D008 98.915 0 0 5.22 3.61| 0.00 1.90 0.20| 1.07| 25.82 6.01
D009 108.77 0 0 7.37 2.31] 0.00 0.91 0.11| 1.55| 38.55 5.03
D010 278.13]0.0036|0.0108 2.36 1.09] 0.00 6.66 1.01| 0.55| 13.59 2.17
DO11 60.59 0]0.0165 8.30 3.55| 0.15] 16.95 2.23| 2.06| 45.59| 10.56
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D014 108.04 0 0 3.76 1.48| 0.00 2.26 4.19| 0.83] 17.34 4.30
D015 114.61 0 0 1.20 0.58| 0.00 2.32 0.05| 0.25| 17.05 1.68
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® MLEiEAmi R
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BHAEEEERGF NG BE R G R A2 B PR 2 ﬁﬂu
febBci 78 R BB TRERAELFR - i&-f%ﬁ%i-{'zgﬂu Ny A
2053 4R GV B B AR
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P OFLR (R A gk IR

I‘]’E‘]/E" ’}l IP_’.‘&VT\' 5-2

252 WP AH AT E

ey i B R 52
R P

(Z/+212) (~/+ )g) (~/+22)

b B 5453.209 196.068 1359.755
B B 4652.088 128.349 437.122
T iaiE 5118.895 169.139 772.640
i 176.879 13.129 165.492
A 84.461% 2.791 % 12.748 %




FIF% BRREPAHETE LM AR S

o KmAEF IR

rEpEd B FRAB VR FIETREREE A HATERE 2 T
BHBETA 20D SARE Al RE - FEE  TREIHETEF &
BEA TR AN FRFREVE LERE RV ARITRD 2 FH s 1o 5iE
AR SRR R R R R 2 A FARE AR T R TS 1 e
e o L ERA RV R ETAERAIoLSIE LS4

% 53 BE®EA R ¥ HFTTHRI:

Py i & ek Agid s
(F/F22) | (FK/F22) | (R/F22) | (k/F22)
BB 286.96 31.17 52.27 86.17
o] E 0.76 0.39 0.00 0.00
T o 13.09 4.26 3.25 6.26
Bl 31.98 4.62 7.95 9.23
O 10.74 3.50 2.67 5.14

% 54 FBER R FIETHLIE)

P . RRELIETRY | gEEA | REREF | IFEERY
(/+22) (F/F22) | (FK/F22)| (x/F+22)

S 12.73 11.92 1262.97 136.58

Bo] & 0.00 0.00 4.46 0.86

T 1.35 0.97 81.01 11.62

e 2.16 1.18 147.99 17.47

oA 111 0.79 66.50 9.54
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“r i Bh ’rﬁd;fwzﬁfﬁiﬁg,ﬁigaﬁﬁwmﬁg@ Bl HP Fin
TR R AL E R T L R RS A S 528 E R
P
5.2.1 %#:E5

Boid RRBFJIFED (4t ~ &g - BEKD R - TREI KT

PAH - REEA TR E I FRERN R o L RGFRS B L

I H o Rl GFHCSY o BT R B A RRIRET LG F RPN TR AL

(Multlcolhnear)Fp Wing 4 o 4ot g R EFEHC IR S IR % o dodp B T e
L B

S NT RN R tE Y Sy st

AAF R AP T > 7 d %R BOPR F] 4 (Variance Inflation Factors, VIF) ~ & L

& (Tolerance) ~ # #x & (Eigenvalue)? % if i% #F, 1% (Condition Index) & = o i& {7 2| %t o
FPREFLFAFEREFIE ERIEWETFZ e B 100 LR B
el 30 0.1 BB el ] BHR-] 3 0.01 2 F g Renim s B <2300 & 55 54
ERPAETZ B o aAFEMPPMABE N ERESE W T R REOBETE
(VIF)# 25 %06 (05 5 244  $BHWIEFT B F L EL M GRM 407 12 R
SRR HX, T H B RN, XX, X, A AR Tl F X, 2 % B R

% % & : Tolerance=1-R’ (5.1)

gRgobERs 0 yFo— L 1 (5.2)

Tolerance 1-R°

1

F 5-5 AF £ AR H TR

FRHEWERTF)E (VIF) >10
% 2 & (Tolerance ) <0.1
¥ e (Eigenvalue) <0.01

244 (CL) >30

.|
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AL THNERE  FEHD  F G2 LE e AR
B BEAFERAPBB T B TS IRS-68 L5750 BET o Bf‘%fﬁ—\,ﬁ"ﬁ
L3RR LAY B RAT R EEE LR TR o g ERA
Ap B 4L o

£5:6 ¥ - i £ AP T

S Ui o
RHcIE P ELE % B g e ¥ % (VIF)

(% ) 0.000 0.000

& 0.007 141.461

FaA2 0.010 100.735
&g 0.056 17.811
£l 0.448 2.233
TRAD F iR Y 0.562 1.780
PR LU 0.256 3.908
Fhi= B ¥ 0.276 3.620
Sl E g B 0.354 2.821
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257 §- g ange (4)

R

%8 b

i i TR 1
awr |wace| | | & &4 ait | Hhi
4 | CF #0) g Bl T

i i E RSN

24 54

s
TR
(=i

—_—

6.090 | 1.000 | 0.004 | 0.000 | 0.000 | 0.000 |0.005] 0.006 | 0.002|0.003 |0.002

1.295 |2.168 | 0.009 | 0.001 | 0.004 | 0.000 |0.005| 0.013 | 0.001 | 0.000 |0.006

0.729 |2.889 | 0.029 | 0.000 | 0.000 | 0.001 (0.281| 0.034 |0.004 | 0.023 {0.002

0.458 [3.647 | 0.007 | 0.000 | 0.000 | 0.000 |0.144| 0.532 | 0.002 | 0.001 [0.025

0.181 |5.805| 0.685 | 0.000 | 0.000 | 0.003 (0.111| 0.014 |{0.017 | 0.022 | 0.096

0.118 |7.198| 0.021 | 0.000 [ 0.000 | 0.001 {0.278| 0.293 | 0.002 | 0.858 | 0.116

0.086 |8.391 | 0.038 [ 0.001 | 0.005 |0.016 {0.152] 0.016 |0.259|0.089 |0.547

0.041 {12.250| 0.000 | 0.004 | 0.011 | 0.181 ]0.020| 0.092 |0.652|0.003 [0.037

O |0 | N | N | |[h | W]

0.003 |47.255| 0.207 | 0.994{0.979 | 0.798 {0.005| 0.000 |0.062 |0.000 |0.168

d NS REAPEL M AN F RSP BRI R E R

T TAFEREE T e TEF 4™ £5-82 £5-9%77F o
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£5-8 % AR MK T

PPN Qe o

P — %3 BOUETF] R
(VIF)
(¥ #0) 0.000 0.000
&Rk 0.469 2.134
ek 0.181 5.536
AL i# 0.452 2211
TREDFIFRY 0.562 1.778
& i A 0.279 3.581
R 0.276 3.620
slEFigE B 0.400 2.497

£59 % ZUf £ Atk R ()

AR R T

22 8 0l
i

wR | B TRED | aik Wi 8
e (Vi) | AR (A | L8
I I T e M P e e Y

1 | 5.838 |1.000| 0.005 | 0.005 | 0.001 [0.005| 0.006 |0.002 |0.004| 0.003

0.778 2.739 | 0.050 | 0.014 | 0.003 |0.269| 0.002 |0.005(0.018 0.008

0.546 |3.270 | 0.000 | 0.318 | 0.001 |0.001| 0.286 |0.001 |0.004| 0.001

0.434 |3.666 | 0.020 | 0.184 | 0.000 |0.165| 0.297 |0.002(0.001| 0.048

0.177 {5.749 | 0.817 | 0.006 | 0.008 | 0.109| 0.006 |0.016(0.018 0.165
0.116 |7.083 | 0.023 | 0.056 | 0.005 |0.332| 0.270 |0.000 (0.912| 0.070

0.076 |8.751|0.075 | 0.177 | 0.029 | 0.088 | 0.014 |0.497|0.041| 0.563

0| NN W

0.034 {13.017| 0.010 | 0.239 | 0.953 |0.031| 0.118 |0.477|0.002| 0.142
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FRe AT AR AR L R PR ERS TR A SR L P e R
{%Eiﬁiiﬁ%mﬁ- B (V) #Ehid s AR RE - TRLIFER
¥\ oo R F R R wﬁaé%&ﬂﬂ’iﬁ | & @ it i

;\1 o %%ﬁi,&%"b’ﬁ i+ 4e 5-10 0 3% E’ﬂ;%‘g‘g\‘ ip*#—&r—r :

WA Y, =0,+0,X,+0,X,+0,X;+0,X,+0,X;+0,X,+0,X,+¢,
WiAB: Y, =1, +70,X,+0,X,+0,X;+7, X, +7, X, +1, X, +7,X, + ¢4

) v L2 22
#90,0,,0,0,,0,050,0,87,,7,7,,7,,7,,75,7,,7, = & §f (hd -

#5-10 XKLL A RELAEHE =

L& Sk L& H

Y, KX x/4 g

Y, SRS L) PR Y

X, Lo Z/F 2R

X, Lot “/+ 1

X, AL iR F/F 2

X, SRR ERF EYERN

X, 5k i A EVEEY

X, P 4 x/+ a2

X, sl EF sk By E:
523 #i K ie

% Etp:%s_'\ PER R G g ;% ( Enter Method )~ & % iE P~ (Forward

Method ) ~ # 18 3iE P~/ (Backward Method) A %51‘!’ ﬁﬂ; # (Stepwise Method )
71&/?3’{:}7::?* *‘5“*5@?’*5’4‘7}33‘%&%)‘@ f“g‘ﬁ%b R TR
¢ 2] g 4 #ikR-Square (R*) BB 2 jaff i 4 » Fi& (F-test) Y| T 8 F & szt

Y 3 T TR L TR R RS
HEET RIS LR RS KBS R A AS 1124512

® i H#R’E
dAAEPEFAT M A E T - B R AL R FEESAL Y RTE
>03 BFo A AT EE E TR F R RTEARF ARE o % A R el
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Rz a4 AxE > T AR (SSR) R (SST) 20t pl4ed - &t
FABHEABY o rERZRIE KN AL 0552 BV B 5 04540 AT &
?x‘:]ﬁ]]]\ o

Wa Tﬁ

® Fig
7 =0.05HHTF KT > HRAZFE A % F=15998> F,,  =2839 » i3t
2t L % F=8.469> F,,,,=2.799 > FI}* A& BA B ¥ 4£8 H, © f=02 B3X >

FATHAEN LG AP PR A -

tie

Boa =0.05088 F KRBT o BENAZ &R Gl tE R R 1| > 1,,,5,,=2.023

BESB2 &3 B2 tE IR B[ 1] > 10,2011 0 45 3ES H,) @ B=02 B - &
FERPAY nE e FB(X,) BB f B R BHEE ) AR LR T
AT G EREEFR A B 2 AR (X,) i (X,) $k2tE
i AU BT AoTien BB ERFM

+d J%n‘it%ﬁiv‘ AR Y G R Rl R F & AR

#5-11 f5NAEBR R @47 (- )

%R s T
s R AR |t Fi |5

i E 0.007045 7 0.001 41.845 | 0.000%
B A AL 0.000842 35 0.000

e 0.007887 42

i 0.000279 7 0.000 6.078 0.000%*
3Bl AL 0.000288 44 0.000

Bt 0.000567 51

IR A a=0.052 kg F R
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£5-12 #AAEBRGEE (-)

W EF RO

Bt A 3B

Rig 0.945 0.701

R? & 0.893 0.492

AEERE 0.872 0.411
W B |l (tiE) | 0.005115 (3.496) 0.005485 (7.408)
X, |8 (tE) | 0.000832 (6.957) 0.000054 (1.157)
X, |fedk (tE) | -0.002086 (-2.419) -0.000144 (-0.399)
X, |tk (TE) | -0.000567 (-1.840) 0.000101 (2.294)
X, |%# (tE) | 0.000341 (0.539) 0.000806 (2.672)
Xs  |Tadk (tE) | -0.005875 (-2.323) -0.001187 (-0.997)
Xo |tEk (tE) | 0.000023 (1.805) 0.000007 (0.682)
X, |tdk (tE) | 0.001217 (9.824) 0.000041 (0.495)

B ARBERY O HGVAR RSB 2 R E FE e & T3 bF k2
e fREfRFS 2 ERFM O NERFhEL BT AT P LE KRR
2Bk A T HCE N R Ao A5 138 £5-14 ¢

£5-13 HAAEB® R #cs 47 (Z)
L O
P aqe | GdR | B | FE |pFap

i frf? 0.004348 2 0.002174 24.572 0.000%*
W4 A %A 0.003539 40 8.85E-05

e 0.007887 42

i ﬁff 0.000257 2 0.000129 20.392 0.000%*
5 B EE 0.000309 49 6.3107E-06

@ qe 0.000567 51

RN A 0 =0.052 B F K8
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2514 HAAEBRRBESR (2)

W EF RO
B3 B A W B
Rig 0.742 0.674
R? & 0.552 0.454
AEERE 0.529 0.432
¥ |l (tEE) | 0.005551 3.301 0.004916 11.135
X, |8 (tE) | 0.000500 4.263
X, ks (tE) | 0.000893 3.456 0.000127 4.114
X, |k (tE) 0.000778 (3.321)

BB ARG NPT E IR AZHBL @ FR 0 HSNALE ® A
ik (Y,) 2 R REFI2HNY § &8 (X)) 24 (X,) 38
PR d LT AR ET SRS AR R AR EZ ER T M
= %i@ﬁﬁm@ e b2 M ET RFIL AN AT R EFRS AT L ERE R
ﬂQiﬁﬁ?iﬁ AR AT 2 ﬂ#ﬁmﬁﬂ’%4§i( st N )

2 FEARF CARERE T NERA 2 FIRF AT LR NERARE

W}ﬁ’ﬁ*“$¥%4§i i%h§°m¢ﬁﬂBﬁn¢%%ﬂ{uiﬁ§%

S (V) #dg (X)) A READEICEF (X)) 2@ fEM AR B

Bame ﬁ »mg B R RE A LR RS T EE R 2 %
EERENE L %$¥@4kﬁiﬁﬁ§\ﬁﬁﬁ AR RAREE 2
& 7

= ?iﬁ,y*’sﬂwﬁﬁﬁﬂ%m BEDEFTRYFLogF A Bl
R B G MBe S0 WA EHEE T TEAIRFE Y H RS
A AR AT FATREEERTR Y I BAR LR T I FA
LR e N AZH B2 RO e

EEH: (A): Y, =0005551+0.0005X, +0.000893.X,

R?=0.552 (4.263) (3.456)

® Wi iEAHRH (B): Y, =0.004916+0.000127.X, +0.000127.X,

R?=0.454 (4.114) (3.321)

EEHA e i g R2 ROEBRELI &7 ,a—g\R%mrg B F|Voa R E
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R U

FHIE P FLE %3 #gBEF 4 (VIF)
(% #0) 0.000 0.000
&R 0.278 3.594
Eesd 0.190 5.257
AL # 0.514 1.945
TRADFITREF 0.264 3.791
RELELTEN 0.470 2.128
A 0.313 3.197
sl g g R 0.227 4.405

3 5-16 - EREAHELERPEH T (F)

A R SULD o

, 23 a0

an| | HT L | &2 BED Rt | o R
% E N I TR | pdiE| M| 3E

R AICE ) S SR et it B B

@ | 2 REBF| 4 | BF |2BH

I | 6.882| 1.000[ 0.000| 0.001| 0.000| 0.004 0.002| 0.000{ 0.001 0.001
0.724| 3.083| 0.002| 0.000{ 0.000| 0.426 0.007| 0.002| 0.001 0.000
0.200| 5.872| 0.025| 0.085| 0.002| 0.319 0.137| 0.006{ 0.000{ 0.004
0.073| 9.678| 0.004| 0.369| 0.004| 0.035 0.485| 0.002 0.073 0.053
0.055|11.139| 0.003| 0.177| 0.021| 0.044 0.206| 0.003( 0.337| 0.124
0.043(12.644| 0.052| 0.266| 0.004| 0.007 0.125| 0.006| 0.188 0.422
0.015|21.321| 0.521| 0.026/ 0.001| 0.036 0.000{ 0.781| 0.076]  0.007
0.007|30.638| 0.393| 0.075| 0.968| 0.130 0.038| 0.200| 0.325 0.389

RN DN W N
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EE NN S RT Lty B = 1

532 #i53N& T

AL RFHL PSR R AR T L H i AR R
iwﬁ’gﬁxm%éﬁ%ﬁﬁaﬁ%ﬁéﬂ%&’ipiﬁﬁﬁ%ﬁﬂwﬁ%%
B F TS FRE (V) BEE AR R TREIRY G - gEE
ACKRER A MESIFRE RN TLp R (X)) HRET Rz B
HEREFMAY  FRBEF I R ER R FRE T ApM
e ig @ PR Y LB B aAp ML AR B Tl S 0338 R T AR
PR e B A 0 R AR A g FL A iR s v
WA ABA TR LM KA F G ARANL AR AR5

#5-17 238 p % 2 ApM A~ 45

A
proER B BEMEY | BT | R
B i i ;
38 i Pearson #p R % #c (Sig.) 1 0.338* (0.02) [-0.135 (0.367)
BE —_ By P EF
Pearson 4p & % % (Sig.) | 0.338* (0.02 1 0.011 (0.943
’lff%?é 7}"‘?’ 1, i ) ( — )
o e b * — 7B E
gty Pearson 4p B % #c (Sig.) | -0.135 (0.367) {0.011 (0.943) 1
Al
F @%& AHE | o mF -
L R A ZARM I E T P<0.05 2 B R E(REE)

Foho ey r BERA2ZFFELZAPEME > TR ER L {HA
THED e HIRERAT A EFLEREFRIZBFEFEFIAZIIENL T
* fi&&r’é“f' W2 470 Ly BB TR i%f?“ﬁ‘ﬁi%iﬁ' L F R R R B
BrgappEid a3 FEHFELIFERRAGE o F > BEFERLABFLAFL
ﬁﬁ%ﬁ’#?Qﬁﬁiﬁﬁﬁ%%ﬁ@ﬁ“mﬁmﬂﬁvﬁﬁ’¢W§ﬁﬂ@?
D FRFAHA R TERETE 25185 ARk LARE > L
RS AT

WAC: Yo =a,+a, X, +a, X, +a; X;+o, X, +a,X;+o, X, +a,X, +&.

WD Y, =0, +B,X,+B,X,+B,X;+B,X,+B;X; + B, Xs + 5, X, +¢&p
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B4 ag,a,0,,05,0,,05,04,0, 8 By, B By By Bas Bs, Bss By & j%/é"gt °

3 5-18 BB EEABE N SRz R R0 H

R & i
Y, R % AN}
Y, ki g rEe2
X, PR Z/H o
X, P s/t e
X, Az id */E e
X, TRLDIFITEF x/F a2
X, i i A S/ g
X, P /el
X, S EF R [+ 2

533 #5:'\ ke

WAL A IS NS 2 M R R Y 528 8 i LM %ﬁiﬁi@?’]/\ gy
BHN P 2 % B #kR-Square (R?) EHALHN 2 f3f#a 4 » 22 Fig (F-test) 2%
{@—,‘iffu%i% AR IR B tE AE .%H IR B F SN o R

;zgtgiﬂ » a4 EFRAERARB R RS R R R 0A 5198 4
5-20 -
o I

ﬁf D%s_‘\v‘ » 9 P2 R7E CHE5N 5 0.855 D #558 % 0.890 R &

Ba =005 F kBT > CHS 2 Flifh 2% % F=32.942> F,,,, =2.248 » D#
K2k B EF=44.874> F, ), =2.248 > F]PCEDA BHGCFIES H, ¢ f=02 &

W EAFEUAENFE G AP LA

® tim
,t

o =018 F KT > CHN 2 & 58 (hlicz tith 2| 1| > 1,,,5,,=1.682 >
fs:;u»;wa B2 AR T | 1| > 1,05, =1.682 0 4it SEF H, © B,=02 8K - % %
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FIF% BRREPAHETE LM AR S

FRoCHN Y 24z (X,) B EEF (X)) GEki fpEX 3 32 22 At
W) AN ER T AT 0 BAKS 2 EEEFR AaDKS Y B F (X,) &
Bei fEL A AR P (X)) AR (X)) ¥ tii™ A ER e £

TiEA BB EREM -

N

S Pt RS oA G AMFLL R R F & R EFE

#5-19 HACeEDE R HA T ()

%R ds T
st S L pd R B e Fig |3 iE(p)

i 991042.861 7 141577.552| 32.942 | 0.000%
s Cl AL 167611.498 39 4297.731

e 1158654.359 46

i fF 637770.842 7 91110.120 | 44.874 | 0.000*
Dl AL 79184.148 39 2030.363

e 716954.990 46

R R a=0.052 kg F ok
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4520 HACeEDREEE (-)

W EF RO

st HoC #-;'D

Rig 0.925 0.943

R? & 0.855 0.890

AEERE 0.829 0.870
(% #c)| e (tE) | 4652.873 (74.097) 558.337 (12.936)
X, |k (tiE) 4.177 (1.343) 4.563 (2.134)
X, |tdk (tE) 65.248 (2.989) 47.644 (3.175)
Xy |l (tE) -0.027 (-0.019) 0.413 (0.411)
X, |tk (tE) 14.162 (0.786) 18.583 (1.500)
X5 | thdk (tE) 81.890 (1.230) 54.292 (1.187)
Xo | Tl (L) | 0,053 (-0.090) -0.036 (-0.090)
X, |tk (tE) 8.695 (2.154) 5.094 (1.836)

d PR ED o AR EE Y o EFE (X)) ~&RE (X)) ~RRED
FrRF (X)) M2 AR (X)) 2@ ikt Lek GEI HFF LR T A
B HEELE A EE . RARG T RN oAz (X)) ~ gEBA (X)) 24
R (X)) 2 fhdictie L% REET HF > DR ¥ RS EX7 £
BoAFPTHETERF AR E - PRELIBRTEN O L RAEM BB EET 2 Fn
FAd L RRE NPT A R AR E AP SRS RS M
% %?Enﬁﬂm,ﬂ FiBAG IR E A E ST IRV E ARG o Az N
LEFEE P ERRE TR TE UL o P 5% 2 B FRETR T AP
105km/hp¥ € st P B4R AZE % B > e pFig 2 107km/h AR5 1 € e 80 = F
- B2 FRALTEGE2RFETE RE o TUATEF I EZ AR TR E R
T WRAREFFAATFE TR PR S FRE T AER "‘ﬁ%#—iﬁiﬁ‘é‘l
F2REFLAFFREDBESFRABF Y FHEFLPE - 3048 ¥
A FEEOPATRY 2 RiBhdwL p A= FFUSOZ < £ 2 ﬂ%ifﬂﬂ/é@?}*
Fhi B BN TR BB LY ) W] - BEREIFRELFE R
R A AR DT A g B RERG AR > s F Y e
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FIF% BRREPAHETE LM AR S

FETLIA RBF LM o M AT AT A B2 RHB G 0 K iTiE-

T e B AR S HEIE Ao L5218 £5-22 -

4521 A CEDRRHEA (2)

LR
st i pd R B2 g FiE |[#FE(p)
i 972278.8 3 324092.9 | 74.774 | 0.000%
Bl AL 186375.5 43 4334315
e 1158654 46
i G 634275.7 4 158568.9 | 80.551 | 0.000%
Dl AL 82679.25 42 1968.554
B 716955 46
RN A 0 =0.052 & FoKE
£522 HACeDRELE ()
S
bt g w3 C #3'D
Ri& 0.916 0.941
R? & 0.839 0.885
BEERYE 0.828 0.874
(¥ ¥ |t (t1E) | 4604.711 81.938 586.9 17.871
X, | fadk (tiE) 4917 2.445
X, | Gk (tE) 79.526 4.505 52.805 4.224
X, |frdk (tE) 19.377 1.867
X5 | i (tE) 92.807 1.691
X, | ik (tE) 11.696 3.336 5.151 2.014
———

BB ARG E Y L BB AR EY L AR 50 C
2 R*% % 0839 Fias 74774 ; a# D2 R*#& % 0885 F & % 80.551 » R*i&
BEFET®RRPETF W EELA o
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RS SRR HACY B %&awﬁﬁ(X)‘éﬁﬁi(X)
2 IFEERF (X)) 0 HSD? 2 R &E (X)) A (X,)
BB R F (X)) 025 FEERF (X,) o T &AL s ﬁﬂ#%Whé’
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® R H SN (D)
Y, = 586.9+4.917X, + 52.805X, +19.377X , + 5.151X,
R*=0.885 (2.445) (4.224) (1.867) (2.014)
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A kAN E HCEELT I 2AIBF S - 5 THAEFEESITE )
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% 6-1 FHEE 2 A gk

%23

>

S L

FHhAz? o g
i # 8
ip % i
1 2 3
&R 86.64 286.96 0.76
L Av i 29.67 24.39 0.39
g ik 19.28 16.28 0.00
TEADFEIERY 12.73 11.60 0.17
&R iE A 5.11 11.92 0.08
Sl EF g By 73.44 87.40 0.97
%62 AFEE2 BN bk
|
B 5 e b
2 F‘ NN 4 84 =
1 2 3
1 54.38 54.38 49.62
2 7.21 7.21 0.93
3 3.32 3.32 0.26
4 0.00 0.00 0.00
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%63 EHEELELY R

S R EEE ]

B EENBEELA P B il T EE
637 v EUTIOR F T Bet B RARY  HARE A H
FI1#EH 528 5P 7d £ 647 CBLFAIERBFEHET2 LB o

64 LB AEY BT e

H

=3 3 SERANY 3
B s

1 2 3
&t 93.96 246.08 7.09
L 4o i 16.17 25.43 3.51
ik 21.33 34.27 2.12
PRLD TR Y 5.74 6.85 1.10
i 1 A 2.54 9.91 0.80
S G B 63.82 83.19 8.54

HEERSY R 2 pedg
HH 1 2 3
1 154.35 105.62
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TRADFITEY | 12342 2 3.54 207 34.89 0.00*
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LR 0.0701 0.0037 0.9639 | 0.0508 | 0.8093 | 0.3089
E4vid -0.1760 | 0.2798 | -0.5716 | 0.9088 | 0.5200 |-0.1930
Ak 0.0305 0.0075 0.1909 | 0.0466 | 0.3960 | 0.5790
TR TR ¥ | 02604 | 01190 | -0.4897 | 0.2238 | 0.3685 | 0.3919
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i fR R R A LA | ks | L 5 ()
(%) M ¥ | %] 3%k | Lambda
1 6.68 88.03 0.93 1&2 0.07 548.96 0.00*
2 091 11.97 0.69 2 0.52 132.12 0.00*
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L (X)) 0.4486 1.6070 -0.0049
Lot (X,) 0.1701 -5.2528 0.1342
2 (X,) 0.2659 0.7196 0.0446
TRLABHEFEF (X,)  -1.2110 -6.6684 -0.0658
giEB A (Xg) 0.3218 32.6506 1.1915
SIEFHERE Y (X)) 0.3469 0.3388 0.0146
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-34.3815+0.4486 X, +0.1701 X, +0.2659 X ,-1.2110 X, +0.3218 X +0.3469 X,

& HED2(EL)-=
-297.4743+1.6070 X, -5.2528 X, +0.7196 X ,-6.6684 X, +32.6506 X  +0.3388 X,
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#5“ 13 0.76~ 0.39~ 0~ 0~ 0~ 0.86~

- 62.76 15.09 39.79 9.21 2.92 75.04

| TiaE 7.09 3.51 2.12 1.10 0.80 8.54
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KSR s % 2 s
- 4g |-1.8694-0.0049 X, +0.1342 X, +0.0446 X,-0.0658 X, +1.1915 X +0.0146 X,

£ |-34.3815+0.4486 X, +0.1701 X, +0.2659 X,-1.2110 X, +0.3218 X +0.3469 X,

& A [-297.4743+1.6070 X, -5.2528 X, +0.7196 X ,-6.6684 X, +32.6506 X +0.3388 X,
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