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3.1 ODO0OOoogo

gbobooobobooobooboboooobooboooobobboobooboobooo
gooobooboboooooboboooooobooobooboboboooboobobooboobooo
goboboooobobooboobooboboobobobooboobobobooooboobooo
obooooboooooboobobobooooooooboooooooboooboobooo
goooboobooobooooooooboobobooobooboobooboboboboboooooo
gobooboodgbooboboboobobbobbobbooboobboobboboon
gobooobooboboooboboobbbobobobuoobobobtoooo
gobooboobooboboboobooboobbobboobbooboobobooo
gooboobobooboboobooboobbooboobboboboooobboboo
gbobobogo 2030 1000000000000O00O0ODODODODODODODODO

gooooobobooobbobooooooobb bbb bbb ooooobnbooo
goobooboooboobobooboobboobboboboobuoobobobooboo
gobooobodbooboobooboboobobboobooboobboobbooboon

01 0O0O0O0OOOooOoOz200203000DOO0COO0OO0OO0OMO-DDD-DOO0OO00OO0
0000000000000000000000000-000-00000000000
goboooooooooooboboOon 20030 30000000000O0O02002000
goooooooooooobo0o0ooooOob00oO0o0 200300000000000000
goboooO0oDm20020 1000 30000000000 2002000000000
goooooooooooogoo

EE | BmRE EE | Bl | HE | B | Ee | B | =i | =R | =i | =R HEE | EHEd i =i HE

(B®) 1 2 3 4 5 8 7 8 9 10 1 12 13 14 15

1972 | 2823044 (0.92602)| 0.02932 | (0.04465)
1973 1 3162001 (0.87000)| 0.05367 | 0.02930 | (0.04703)
1974 | 2443527 (0.80052}| 0.07220 | 0.05383 | 0.02841 | (0.04504)
1975 | 2897090 (0.69186)] 0.12004 | 0.06878 | 0.05003 | 0.02642 | (0.04287)
1976 | 2634049 (0.58189)| 0.13612 | 0.11004 | 0.06144 | 0.04514 |(0.06538)

1977 | 2728745 (0.37744)| 0.16396 | 0.14425 | 0.12003 | 0.06950 | 0.05203 ((0.07279),

1978 | 3120248 (0.20400)| 0.14413 | 0.16293 | 0.15129 | 0.12846 | 0.07663 | 0.05704 {(0.07552)!

1979 | 3441603 (0.10979)| 0.07281 | 0.13355 | 0.15738 | 0.15849 | 0.13851 | 0.08476 | 0.06184 |(0.08287)

1980 | 3412569 (0.06059)( 0.04489 | 0.07137 | 0.13464 | 0.16120 | 0.16322 | 0.14167 | 0.08249 | 0.05723 |(0.08270)

1981 | 3525139 (0.04224)( 0.02124 | 0.04323 | 007162 | 0.13919 | 0.16571 | 0.16490 | 0.13856 | 0.07608 | 0.05532 |(0.08192)

1982 | 3724985 (0.02458)( 0.01642 | 0.02091 | 0.04681 | 0.07930 | 0.14897 | 0.17235 | 0.15798 | 0.12643 | 0.07223 | 0.05380 |(0.08023)

1983 | 3861073 (0.01034)| 0.01551 | 0.01399 | 0.02407 | 0.04386 | 0.09120 | 0.13547 | 0.16083 | 0.14890 | 0.11478 { 0.08705 |(0.15399),

1984 | 3908266 | 0.00408 | 0.00642 | 0.01401 | 0.01425 | 0.02705 | 0.04522 | 0.09029 | 0.12182 | 0.14272 | 0.14155 | 0.11663 | 0.09209 |(0.18388)
1985 | 4045070 | 0.00408 | 0.00660 | 0.01389 | 0.01585 | 0.02853 | 0.04640 | 0.07961 | 0.10423 | 0.13482 | 0.14010 | 0.12145 | 0.09779 ((0.20665):
1986 | 4201483 | 0.00380 | 0.00674 | 0.01619 | 0.01758 | 0.02920 | 0.04301 | 0.07050 | 0.09684 | 0.12906 | 0.14220 | 0.12246 | 0.09477 ((0.22764)
1987 | 4390654 | 0.00411 | 0.00774 | 0.01781 | 0.01882 | 0.02705 | 0.03908 | 0.06645 | 0.09143 | 0.12774 | 0.13545 | 0.11365 | 0.09559 [(0.25497)
1988 | 4872141 | 0.00423 | 0.00843 | 0.01800 | 0.01871 | 0.02728 | 0.03836 | 0.06371 | 0.09262 ; 0.11860 | 0.11813 | 0.10872 | 0.09745 | 0.07450 ((0.21125).
1989 | 5321060 | 0.00475 | 0.00867 | 0.01740 | 0.01683 | 0.02490 | 0.03519 | 0.06172 | 0.08029 | 0.10166 | 0.10657 | 0.10774 } 0.10100 {(0.33327)
1990 | 5684215 | 0.00483 | 0.00851 | 0.01631 | 0.01562 | 0.02441 | 0.03625 | 0.05530 | 0.06661 | 0.08955 | 0.09822 | 0.10596 | 0.13855 |/0.73855/}(0.20133)
1991 | 5458678 | 0.00515 | 0.00815 | 0.01583 | 0.01655 | 0.02712 | 0.03640 | 0.04927 | 0.05920 | 0.08223 | 0.09098 |(0.60912)
1992 | 5101661 | 0.00491 | 0.00765 | 0.01688 | 0.01911 | 0.02780 | 0.03372 | 0.04432 | 0.05489 | 0.07783 | 0.10819 (/0. 7108797(0.49650)
1993 | 4779247 | 0.00444 | 0.00818 | 0.01848 | 0.02077 | 0.02824 | 0.03262 | 0.04311 | 0.05354 |(0.79062)
1994 | 4755422 | 0.00433 | 0.00839 | 0.01880 | 0.01938 | 0.02560 | 0.03065 | 0.04169 { 0.0604t |/0.06041]((0.73035)
1995 | 4992752 | 0.00447 | 0.00813 | 0.01775 | 0.01785 | 0.02371 | 0.02906 | 0.02966 |/0.03725]|(0.83212)
1996 | 5133701 | 0.00446 | 0.00747 | 0.01576 | 0.01520 | 0.02194 | 0.02409 |(0.91107)
1997 | 4926140 | 0.00488 | 0.00767 | 0.01548 | 0.01526 | 0.03286 |/0.055867}(0.86799)
1998 | 4485886 | 0.00465 | 0.00727 | 0.01511 | 0.01827 |/0.07574]}(0.93895)
1999 | 4397505 | 0.00443 | 0.00659 | 0.01925 |/0.029757((0.93999)
2000 { 4555656 | 0.00397 | 0.00748 |(0.07138]((0.97717)!
2001 § 4550177 | 0.00334 |/0.00669](0.98997)
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Prediction of Annual Demand for Passenger Cars in Japan:
Analysis Based on Registration-cohort-wise Hazard Model
of Scrapping Cars

Yoh Fujisaki' and Kunio Tanabe?

IThe Graduate University for Advanced Studies
2Department of Science and Engineering, Waseda University

Prediction of demand for passenger cars has been widely practiced based on the
method of multiple regression using various economic variables. However, this tends to
give less than satisfactory results. Based on an analysis of the annual data of registration
cohort-wise scrapped cars, we propose a new method for predicting annual demand for
passenger cars in Japan. By examining the annual registration and scrap volume data, the
hazard rate of scrapping of a passenger car is found to be well approximated by the logis-
tic function, and ‘Logistic Hazard Distribution(LHD)’ is introduced for the probability of
scrapping a passenger car over time. By using this distribution model, scrap probability
for each registration cohort is estimated in order to estimate the annual total volume of
scrapped cars. Annual demand for passenger cars is also found to be highly proportional
to the scrap volume of the subsequent year. By combining these two observations, a new
method for prediction of annual demand for passenger cars is introduced. In order to
obtain a better prediction, we also introduce perturbation terms in LHD for accommo-
dating irregularity of scrap volumes due to the effect of legislation for safety regulation.
Numerically constrained optimization is fully used for obtaining the maximum truncated
likelihood estimates of parameters and the statistics AIC is employed for determining the
number of perturbation terms. It is demonstrated that much better prediction is possi-
ble with our method than the existing one, and that sudden changes in demand may be
predicted far in advance.

Key words: Prediction of annual demand for passenger cars, scrapped cars, legislation for safety
regulation, logistic hazard distribution, LHD, convoluted scrapping cars, registration cohort analysis.



