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57 | 133 137 3960|073 1305+ 19744 2,03+ 10254 3010 1860
58 | 150w -12.040% 1.53%%] -1.00%} 1.88%%] 2,16+
59 | 1.06%%| -10.51%% -1.68* 2.39%%
60 | 3940 17.974% 2,46+
61 | 367+ -16.59%% 157+ 2284 1554
62 | 20200 9.07%% -0.42%%% 114w 1370 -0.76*% 0.91+%+] 0,724
63 | 2010 (10585 0,68
64 | 2090 15330 4030|0350 0,92+ 3.05%% 413+ 038%] 1.05%+% 2,16
65 | 2800 926%x+|  a77Her| 0310 -1L07#| <1030+
66 | 3040 9350 ga7ee| 0370 -0.48%%% -1L06%+5| 0,96+ 0334+ 0.63++%
67 | L97ew| 945w 275%e| 0320 0.25% -0.30%%

t 67 0 48 4 0 0 15 5 0 13 10 2 8 6 3 2 19 7 14 17 9 18

- 0 67 0 20 0 0 3 8 0 13 16 0 2 5 1 25 5 15 7 1 3 5
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T A= HEERER (NELE B

lambda alfa dist insp fdrum fdisc rdrum rdisc ps FR FF RR 4WD AT MT MI M2 M3 M4 M5 M6 M7 M8

1 2013w 11240k 3 450 -0.40%*| 1.22] 1.38%%4]
2 3.31%%%| -13.69%**| 4.15) -0.37% -0.72%*%] -0.81%*#]

3 3.15%%%) 10.94%%%  4.18%++| 2.04%%# 0.28%*% -0.91%*%] -0.47%*] 0.94%+% 1.09%##] 1.01%#4
4 A40%%%) J12.59%%)  430%%] 0.22%FH ] 6T -0.16%*% 0.49%**| S0.37%%| 0350 -0.20%*=  (.36%**| 0.59%**|

5 LSIH*s 5.58%k% 2 61%k% -0,42%*H 0. 18%*¥ ~0.29%** 0.31%%%]

6 1.95%%%| 5. 13%%%|  336%*% -0,12%%| 0f 0.04% -0.02%**| -0.27%%F| -0.09%*%|  0.00%**| -0.04%*  -0.12%%*|  -0.34%**| 0.50%*%|  -0.92%*¥ 0.01 0.00%*#] 0.16]

7 2.69%%%| -10.03%*%  4.16%*¥ -0.05%*| -0.76***] 0.07) -0.22%%# 0.32%+#4 1.32%%% -0.59%## 0.71%%% 1.26**4]
8 1.82%[ -] 27%**| 2.23%| 0.63** 0.94** ~1L5TH

9 1.75%%%| 9. 58%kE| 3 45%kx (), 5T7**| 0.21] -0.85%**| 0.45%%% 0.64%+%

10 2.27%%% -11.06%*%  3.90%**  -0.39%| -0.74%%] 0.57%*% -0.33*%#

11 1540 6,930 2,530 0417 0.22%+4 0,17+ 0,324

12 | 2820 10,9200 4.43ee| L0530 0.66%*+ -0.92++ 0.7+ 0,46+

13 4.06***| 115TFF*|  5,00%%%| -0.35%** 2.27**+] -0.88%** .0.44%%] 0.22%%%| -0, 88***| S2.30%FF 1L03%EH -1.09%*| ~1.80***]

14 2.09%#%  -9.84%+=| 3 g3+ 0.59%## 1.80**¥

15 2.80%%[ 10.21%%% 343 0.38%*+| 0.51%#* -1.33%%%]

16 1.70%*%|  -5.91%*% -0.38%%] -5.57*%] 0.36%*%

17 2.23%%% _6.60%*F  2.73%*¥  -0.38%*| 0.12%%%  -5.90%++| 0.28%*% -0.01### -0.78%*+] 0.99%#%
18 | 2280 gisees|  3goee| g.12me 236wk 0.23%+4 038+ 0,63+ 0,23+ 0,190 0.17+4

19 | 2524 9304 3840 0340 012 036" 0.44%%% 02144

20 1.37%%%|  -6.47%*%| -0.52%%4 -5.36%**] -0.29%*%] 0.45%%

21 2.61%%% 9 12%%%|  438%%% .37+ 0.46%*%  -5.97*++| 0.65%*%] -0.18*%#4 0.60%+%] -0.92#*4]

22 2.08%=%[ -12.45%%= 3 97#xx| 1.20%+*| 0.54%%*| =012+ 0.61%**| -1.09% 2.37%#H
23 177%%%|  -g.64%*E  3.28%+%| -0.24%4] 0.49%*% -0.28%*%]

24 1.96%#%|  -4.89%*%|  4.33%%¥[ (20%#¥] .2 34%## -0.06%%  0.26%*% 0,02 -0.24%**|  -0.28%*# -0.03*  -0.40%**|  -0.29%*# -0.24%+4] 0] 0.00%*% 0.49%*%
25 1.74%%% 7 37RRE 3 64%%H -0.33%*% SLOT*** 101 %] 0.32%#| 0.54%+| 2.92%#¥
26 1.32%%% 5. 08%**| <0.33%*¥ 0. 15%%% -0.07*4 ~0.06***]  0.21%**]

27 1.50%*%|  -7.09%*#] -0.17%#H 0.49%*%] -0.49%**

28 1.40%#%|  -5.63%%%  2.66%*¥  -0.05%| 0.10%%%  -0.15%+%| 0.58%%%|  (.79%*#| -0.09%##H  -0.22%*# 0.09%*%  -0.29%*+| 0]

29 1.67**%[  -7.43%*#| SL0%H -] 0% ~0.33%%%] (),53%%%]

30 2.50%%%[ -10.76%**  4.39%**| -0.18% 0.54%%*| ~1.30%**] 0.79%**|

31 2.44%#%| 110.37%%%  3.84%+%| -0.36%**] -0.95%*# 0.47%%%) - 0.47+%% -1.00%**[ -1.20%*| 1.86%*%
32 2,54 g RI*HE[ 4.01%%x| -0.10% 057 -1.66%**] 0.28%**| 0.55%=%  -0.85%**|

33 2.28%%x g o3kwE[ 3 g3 0.31%**| <0.55%%*] -0.70%**] -0.10% 0.58%%*(  -1.20%*| 0,445

34 2.08%%%| 8. 76%**| -0.42%%4 -0.66%**|  -0.47%*] -0.37%*%] 1.96%**|  -0.25%*%]

35 16T##%|  T.10%%%  3.33%+%| 0.77%*% 0.30%*+%

36 1.83%%%[ -13.70%*%|  4.53%*% 4.90%++| 0.49%#* 0.63%**| 0.95%**|

37 3.0 -15.03%** 541 %% -0.67**] -1.06%** -0.58% 3.21%%H 1.29%%+| 0.98%**| -2.44%%| 3.98%*¥
38 3.27%%%| 13.56%%%  4.74%+%| -2.39%*# -0.52%%  -1.04%*# 1.37%## 0.88%+%

39 A1 10.54%%) 47T 0.40%%H] -0.48%+%|  -0.42%*¥ S3.86%** (.35%%*] S0.14%=%| - -0.20%*+] 0.02]  0.72%%] 0.90%#*[ -] 53%== () 55%**|

40 1.89%**[ -10.02%**|  4.00%** 0.68%**| 2,39 0.15] 0.43%%*|

41 1.41%%%|  438%%%| 3 09%*%| 0.08%*% -0.06% -0.48%%|  -0.01%**| S0.07%FH  0.20%%F 0.20%%*  0,]13%*] 0.05]  0.23*%**  -0.01%*#]

42 2.27%%%| -10.63**#| -0.54%%  -0.85%% -1.81%*| 0.63%*| 0.76%* 1.30%%%|  -1.54%%¥

43 3.02%=%[ -12.49%%=  4.26%**| -0.79%++] 0.78%#+| 1.40%*+|
44 L17**%[ -10.67%**| 0.67%] 0.94% -0.83%*¥

45 2.03%%%|  9.59%kE| D 62**F .0, 30%* -0.32%%%] 0.36%*|

46 LS1F*5[ 430%%%  3.60%*% -0.01%** 0] -0.04%*¥ S0.12%%%] -0.20%*#] -0.02%#% -0.01%**] -0.04%**] 0.02)  -0.01%*4 0f -0.70%**|

47 2.601%%%[ S12.03%%% 3 44| -0.51%% -0.76%**|

48 2.58%%%|  _6.94%%%| 3 g]*kx|  _(,08%*| -0.11%%%] 0.06%| -0.52%%| -0, 14%**| -0.03%#H 0. 15%%*|  -].08***| 0.04] -113*** -0.28%** -0.50%*%| -0.02%#4
49 3.27%%%) J11.95%%%  4.50%*%  -0.36%*| -0.86***] -1.14%%%] 0.55%*% 0.78%*% 2.64% 4]
50 2.00%%%[ 4964 3410k -0, 18%*H 0f  0.00%**| 0.04%%  -0.03%%*%|  0.00%*¥ -0.19%** -0.03%| 0| 0.00%#%  -0.01%**[  -0.45%**| 0.34]  -0.97%*4] 0.02|

51 220 T4pRRE 3500k -0,02%*H <0.02%%%| -0, 17%*¥ 0.01]  -0.01%** 0.03] S0.31%*F] 0.01%**]  -0.68%*] 0f  0.47%**| 1.31%%4]
52 2.82%%%| _13.27%*%| -0.66*% -1.57%xx) 1.55%%4]
53 2.34%%| -12.74%+%| ~1.12%%%] 0.90%*# 0.91%+% 4.03%#¥
54 2.44%%x[ _14 55%%%| ~1.74%%%| - _3,59%%% L1 1.34%%4 1.33%%¥ 3410 4,217
55 2.38%%%| _14.47%*%| 1.18%%

56 2.70%%#| -16.52%*#| -1.33%#4 2.12%% 1.56*%]

57 1.64%%%[ -10.68%*% 3. 19%*%| -] 24%*¥ -1.34%8% - L0,03%*¥ 1.61%**| 0.62*] 1.26%%% -0.91%*#|

58 LOT***[ -10.56%**| 0.83%|

59 L17#%%| -10.67**% 0.67%] 0.94% -0.83%*%]

60 3.64%%%  -22.36%%| -2.41%4 6.57 2.46%+% 2.33%|

61 3.50%%%[ -14.93%**| -0.98%*%| - -2,03%*¥ 0.73%*] -0.84**| 1.93%%+| 1.02%*

62 3.03%%%| -11.27%*%  4.16%**| -0.25%4 -0.40%**|  -1.06***] 0.57%*% -0.79%**|  0.37%*]

63 2.68%%%| -11.39%*%  3.86%++| -0.33%%] -0.97#*4 -0.99%*+] -0.59*#]

64 2,48 12200k 42] % -0.41%4] 0.83%+*| -1.59%*#] 0.45%* 0.61%**| 0.92%%% 1.23%%#| -0.77%#|

65 2.84%%x 9 30Mkk 3 R3ERH 0 2] % <0.79%**] -0.87***]

66 3.66%%%| -10.78%*%| 3 87**x[ 0. 3]** 0f 0.03 -0.04%**| -0.67*%*%|  -0.95%**| -0.18%*%] -0.30%%|  -0.02%**  0.72%*| 0.01 0.00%*#] 0.01

67 1.68%*%|  -8.22%*% -0.50%*] -0.20%#] -0.18%%]

+ 67 0 48 2 1 0 11 6 0 6 13 6 3 11 6 25 5 5 10 8 0 15

— 0 67 0 34 4 0 17 22 3 20 25 2 13 9 25 3 12 3 3 6 0 0
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lambda alfa dist insp fdrum fdisc rdrum rdisc ps FR FF RR 4WD AT MT M1 M2 M3
1 2.00%%*] -]].35%%*) 6.16%%* 0.78%}
2 2.67F%*| -12.97%%*)
3 3.18%**| -] 1.69%** 9.15%%* -0.34% 0.83%%| 0.30%} 0.26% -0.274
4 4.35%%%] _]3.5] %% 8.42%%* -0.26%* 0.61%%*|  -(.48%**) 0.59%*|
5 1.46%**[  -5.30%%¥ 4.10%%] -0.26%**]
6 L71%%% -5.50%** 5.73%%% 0.74%%%| -] g4
7 2.19%%%] Q9 |4k T.51%%x 2,150k 3 10%kx| 2 73R
8 1.95%%%| _]2,19%%| 1.12]
9 1.98%**[ 9 52%k¥ 0.48%*| -0.56%* 0.48%#*
10 2.32%%%] ] ].20%*) 7.28%%* 0.84%**| -0.55%]
11 1.62%%%[ 7 65%*¥ 2.99%*] 0.29%** 0.50%%* 0.247%%*
12 2.56%%*| -10.17%**) 8.47%%* -0.58%* -0.91%* -1.64%**
13 4.07%%*| -14.4]1%%*) 6.06%** -1.86%**| 1.34* 0.34]  0.85%* -0.49%
14 2.20%%*  -9,61%*) 5.82%%x 0. 87 1.80%%* 0.61%*|
15 1.87%%%[ 8 15%*¥ 3.72%%* 1.24%%% -1.06%** 0.63%**|
16 1.73%%%[  _5,90%** 4.71%%] -5.32%% -0.15%** 0.02
17 2.10%%*]  .5.35%%%) -0.27%%* -0.65%**
18 2.46%%*  -8.50%*) 7.55%%* -0.78%*¥ -0.46%**] -0.52%%*
19 2.14%%% .9 Q6% 5.93%k* 0.27%* -0.47%%*
20 1.75%%%[  _8.03%*¥ 3.85%%* 0.33%#*
21 2.97%%%| .8 32%*H 9.03%#*] -0.76%*%| =0.49%%K 2 (04%%K| (. 44%k%] () TR*HH|
22 2.51%%% -12,60%**| 771 1.27%%% =0.83%*H 0.68**
23 1.96%%%| .9 2] %%+ 7.22%%%) -0.30%*%
24 2.20%%% -6, 17%** T.64% k¥ (), ]5%** 0.26%%%|  -(.23%%*|
25 1.58%%%|  -805%**) 6.87%F¥| (), 54%%* 0.82%% 0.52%%%) -0.84%*% -1.35%*H
26 1.39%%%| .5 274+ 0.19%%*]
27 1.54%%%|  .6,65%**) -0.65%** 0.62%*% =0.83%*H -0.39%* -0.27%*]
28 1.48%%%| .5 4] %+ 0.8]%*% =0.19%**
29 2.51%%%| -10.63%**| 0.6 0.56%** -0.49%*|
30 2.43%%%| _](,23%%+) 9,534 0.49%* 0.68%**| -] ]5%%*|
31 2.30%%%| .9 g7k 7.30%%*) 0.29) 0.66%** 0.64%%%|  (,]3%%*|
32 3.04%%%| _]],]5%%+ 7.09%%*) LO1#**| -0, ]7%%%) 0.39%%%| 0, 78%**|
33 2.66%#*] -10.15%#%]  7.35%+] -0.59%** -1.08%**
34 2.58%%%| -] 1.20%%*| 1.15%% 1.19%%*| 0.43%%|
35 1.76%%%|  -7.32%%%) 5,93 -0.28%*%) 0.19%%  -0.62%** 0.45%*% (.27
36 1.76%%%| -14,27%%%) -0.47%*% 5.44%%H 1.64%*% 1.31%* 1.60%**|
37 2.19%%| -] 1,53%*%| =2 17%* 2.61%*%
38 3534 J15.16%%F]  9.90%*+] 1.22% -0.99%  0.82%*#| 0.67*%
39 4.09%%*] -10.41%#%]  7.93%kk| () 29%** -0.10%++| 0.74%%% -0.43%% -0, 50%%* 0.25%%*  -0.96%**|
40 1.99%%%| -], 14%%+ 4,64%% =0.3]%%*¥ =0.20%** -0.45%#
41 1L5T#%*] 4.54%%%] 6. 47%+] -0.25%** 0.13%%* -0.36%**|  -0.25%*
42 PR RN -1.74%4%| -0.72% SLOT**[ -0.55%%%[ -], 32%*H
43 3.26%%*] -12,07%%% -0.56* 0.36%|  -1.27%*4
44 1.60***|  -7,09%*
45 2. 11%%%| -10.40%**| 2.94%] 0.92%} 0.79%%  0.98%**  (.82%*H
46 L70%%%  4.79%%%] 6.8 %+ -0.88***[  -0.50%** -0.82%**|
47 248%#%| L | 2%+ -1.14% -2.03%*%| 0.62**| -1.30%% 0.13 -1.10%#
48 2.61FFK Q. TTHRH] T 32K (), ]6%** -0.45%** -0.40%%H ] 1TRRH -0.39%KK] _] 3044
49 3.68%#*| -14.88%#*]  6,82%*] 2.98%%* 0.71%%*
50 2.33FRH 5. 54%KK] 5.96%KK| () (3%** -0.27%** 0.23%%%  (.48%**)
51 21984 BI1RRE] 6.20%%] 0.14%%* 0.88%** (. 57%*) 1.00%*#
52 2.45%%%] _11.93%*% 0.78%*+| -1.23% 1.43%%% -2.27*H
53 2.13%%H] ] ].84%%) 2.17% 2.29%%
54 2.08%**| _10.]15%** -2.66%*
55 5.75%% -21.86%**|
56 2.47%*¥[ -15.49%%* 2.16%%| 1.91*
57 2.48%%K] _12.90%%*]  6.88%**] 2.77*¥ 0.98%*| -0.96%**|
58 0.58] -11.13%%*) 2.88%+|
59 5.22%%%[ 2().27%*¥ 1.2]
60 2.70%%%] -19.43%%*) 1.46**| 5.03] 1.86%***
61 2.77%H] -12.91%%*)
62 3.05%%*[ -] 1.35%%¥ 0.87%%* -0.69%**] -0.49%*%|
63 2.85%%*| ] ].78%%*) 0.83%%* =0.75%**] 0.3 -0.73%*¥
64
65 2.67F%*|  -8.84%*) 6.64%%* -0.89%** 0.44%%*  _(.36%**|
66 2.95%%%]  _8.96%**) 4.42%%] =1.27%%x| 0.87%*+| -0.70%** 0.43%%*[ -] 29%*x|
67 LO1***[ 8. 10%** 0.33%%
+ 66 0 38 2 2 0 2 2 0 2 6 2 14 5 5 15 21 7
— 0 66 0 7 0 4 4 3 1 0 9 0 0 6 8 18 10 21
) e 1%, o 5%AE, * 10%AE
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ESTIMATION OF VEHICLE DURABILITY USING HAZARD MODEL

Junya FUKUMOTO and Yuta GOTO

In 2004, the Ministry of Land, Infrastructure, Transport and Tourism set up Panel on Inspection and
Maintenance of Vehicles. The panel investigated on the negative impacts of the extention of validity pe-
riod of vehicle inspection certificate and drew a conclude that the extention would cause severe harmful
effects. However, the estimation of vehicle failure rate by the panel had many problems. In this paper, we
propose a hazard model that can resolve the problems in the estimation by the panel. We estimate the ha-
zard model using the same data with that used by the panel. Based on the estimation results, we point out
the possibility that the estimates of negative impacts by the panel was overestimation.
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