Forecasting the Sales of Passenger Car with Telematics—Comparison of Linear Regression
and Fuzzy Linear Regression

goougon

E-mail: 9423566 @mail.dyu.edu.tw

ABSTRACT
As the technology is progressing, many application products or functions are combined with the traditional vehicle guidance systems
so as to be available on the car. Thus, Telematics is developed. This research will be aimed at the passenger car for the sales forecast.
Telematics vehicle of our research is made on the regression analysis of Taiwan: from Aug. 2002 to Dec. 2004. The forecast models
of Telematics vehicle sales used in this study are the multiple linear regression analysis (MLR) and the fuzzy linear regression (FLR).
Explanations referred to the variables are collected from previous documents and related research institution. The explanation
variable can be roughly divided into the environment variables, market variables and industrial variables, etc. Furthermore, due to
the vagueness of data we apply the fuzzy linear regression for including subjective perceivements. Study results show the predictive
ability of MLR is better than that of FLR.

Keywords : TelematicsO Linear Regression Fuzzy Linear Regression
Table of Contents

0000 00000060000 ivABSTRACTVvOD viDOviiDODO xODODOXxiODODODODOO 11A0000000
01120000000 3130000000 4140000000400000000 72.1 Telematics 72.1.1 Telematics
0000082120000 8213000092140000 102150000 112160000 Telematics OO0 16
220000 182210000 192220000 20230000000 27221000000000 2722200000
28230000000 3023100000000000 3123200000000000 32233TanakaDOOOODOO
BOO00O0O00O0D00O0OO00 331000000 3B320000000 363.21TelematicsOOOOOOOOO 40
3220000000 413230000000 463240000000 473300000000 480000 Telematicsd
Uo0o0o0bOooDb 52410000 5342000000574300000000000000 6243000000 664.4
goooboobobbe8sdbO0obOO0DbO 705100 705200 730000 74

REFERENCES

Regression0 00 0:000 OO0O0O@OOO):Yuh-WenChenOODOO:00 OO00OD0:000000OOOO:DO0DOOOOOOO
0000000 O00:Ee9202009000:93000:000000:80000:TelematicsOOOOOOODOODOOOOOOOOO:
TelematicsOI Linear Regression[] Fuzzy Linear Regression 0 0 00 0:1[00 000000000 ODOODOODOOOOOOODOODOO
0000000000000 0D0OTelematicsOOOOOOODODOODOOOTelematicsOOOOOODODODOOOOODOODOO
0910800930120 0000000 TelematiesD O D OOOODOODOODOTelematicsOOOOOOOODOODOODOODOODO (Multiple
Linear Regression)d O O O O O Fuzzy Linear Regression0 0 0 000000000 O0OO0OODOODOODOOOOODOODOODOODOOOOO
gooboobooooboobooobooboo bbb oooboobObooDbouobOoooboooo
0000000000 O00DOO0O00ODODOOFuzzy Linear Regression, FLROOOODOODOOOOOOOOODDOOODO TelematicsO O
00o0o0oooooooooooooboooo

[O0OD0 DO ]Asthe technology is progressing, many application products or functions are combined with the traditional vehicle guidance systems
so as to be available on the car. Thus, Telematics is developed. This research will be aimed at the passenger car for the sales forecast. Telematics
vehicle of our research is made on the regression analysis of Taiwan: from Aug. 2002 to Dec. 2004. The forecast models of Telematics vehicle sales
used in this study are the multiple linear regression analysis (MLR) and the fuzzy linear regression (FLR). Explanations referred to the variables are
collected from previous documents and related research institution. The explanation variable can be roughly divided into the environment
variables, market variables and industrial variables, etc. Furthermore, due to the vagueness of data we apply the fuzzy linear regression for
including subjective perceivements. Study results show the predictive ability of MLR is better than that of FLR.O

[D00D0 0000000 000HWO0O00 ivABSTRACTvOO viDOviiDOO xOOOxioOODOOO 1110000000
1120000000 3130000000 4140000000400000000 721 Telematics?72.1.1 TelematicsD OO OO 8
2120000 82130000 92140000 102150000 112160000 TelematicsD OO0 16220000 18221000



0192220000 20230000000 27221 000000000 2722200000 28230000000 3023100000
000000 3123200000000000 32233Tanaka0 OO 0OO00O 33000000000 00O0O0O 331000000
35320000000 36321 TelematicsO D OO0 OO0O0O00O 403220000000 413230000000 463240000000
473300000000 480000TelematicsO OO ODOOOO0O52410000534200000057430000000000
0000 6243000000 664400000000000 6000000000 705100 705200 730000 74[00D0
011000 02002000 e-Carl 0000000000 OOOOOOOOONONOL22-1250 2000 02004000 TOBED OO O
O7-Eleven'0D0e0007000056-580 3.0 00020050000 0000000000e0000000O0O0ODOOD123-1440 400
g0z200000000000000000000000000O0DO0ODO0DO0O0ODODOD153-1590 5.000020020000000
OTelematicsD 0000000000 000D00D00OD0DODDO15-310 6.00002005a0 000000 TelematicsOOOOOOOO0O
0000000000000 0D0O0023-260 7000 J2005b0 000000000000 00O00O00O205000000000000
008000 (1930000000000 DODO00DOO000DOD00DODO000ODO0OODoOOOeOUO (2003 OOOO
0000000000000 000000000D0000000DO0O000D 10,000 0200300020100 00 TelematicsO OO O
OOITISOCO000 11,000 D20040 0000 TelematiesD OO O0DOO00O0OOO0OITISOOODDOO 120000000 (2000000
000—000000000000000000D00 13.000 02004000 TelematicsD OO0 —0000000000OODOOOO
0000000000 00ooO0o0oo0o0 14000 0000000000000 00D0O000DOOO0OD0ODODDOODOOOOO
000000000 1.0000197200000000000000000 160000199700 0000000000000000
0000000000 00000000000000 17.0000192000000-000000000000000O 18000
019880 000 00000000000000000 19.00002002000000000000-0WAPOODOO0DOOOODOO
00000000000000 20000019000 0000000000000000000000000O0O0DOOOODOOO
0000000000000000 2000000002040 00000000000000 2000020030000
OTelematicsD 0000 0000000000000 O0ODODOL60-1720 23.000020020000000000000000000
0-00000000000000000000000000000000000000000 2400002002000000000
0000000000 000000000000000000 2.00002003000000000000-00000000000
O0d0e.000000002000000000000000000027.00000000200200000000000000000
000000 2800002010000 00000000000000000O0O0-0000000000O0O0O0O0DOOOOOOOO
0000000000 29.Zadeh, L.A.0 196500, “ Fuzzy sets,” Information and Control VVol.8, pp. 338-353. 30.H. Tanaka and S. Uejima
and K. Asail] 198200 , “ Fuzzy linear regression model, ” 1EE Trans. System, Man and Cybernet. 12, pp. 903-907. 31.H. Tanakal 19870,

“ Fuzzy data analysis by possibilistic linear models, ” Fuzzy Sets and Systems 24, pp. 363-375. 32.Takahashi(l 199100, T.,“ Debris flow , ”
A.A. Balkema Publishers, Nitherland. 33.A. Celmins[] 198700 , “ Least Square Model fitting to fuzzy vectoe data, " Fuzzy Sets andSystems 22,
pp.669-690. 34.P. Diamond[ 198801, “ Fuzzy least square, ” Information Sciences 46, pp.141-157. 35.M. Sakawa and H. Yano[ 199201,

“ Multiobjective fuzzy linear regression analysis for fuzzy input-output data, ” Fuzzy Sets and Systems 47, pp.173-181. 36.P. T. Chang, E. S. Lee
0019940, “ Fuzzy linear regression with spreads unrestricted insign, ” Computers Math. Application 28 No. 4, pp. 61-70. 37.K.J. Kim, H.
Moskowitz and M. Koksalan[J 199600 , “ Fuzzy versus statistical linearregression,” European Journal of Operation Research 92, pp.417-434.
38.Mamdani 19740, E. H., “ Application of fuzzy Algorithms for Control of SimpleDynamic Plants, ” Proc. IEE, Vol.121, No.12,
pp.1585-1588. 39.Kotler, P.00 199700 , “ Marketing Management: Analysis, Planning, ” Implementation, and Control, 9th ed., N.J.:
Prentice-Hall. 40.SRD Japan, Inc.0 20040 , “ Asian telematics & navigation markets” . 41.Tanaka, H. and Watada, J.00 19880 , “ Possibilistic
Linear Systems and Their Application to the Linear Regression Model, ” Fuzzy Sets and Systems 27, pp.275~289. 42.Zaden L.A.00 197500,

“ The Concept of alinguistic variable and its application to approximate reasoning, ” Information Science, Vol.8, pp.199-249. 43.C.W. Chase,
Jr.(1997), “ Selecting the Appropriate Forecasting Method, ” Journal of Business Forecasting, VVol.16, No.3, Fall, p. 2.



