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Abstract

One of the major problems associated with companies that manage large vehicle fleets is
how to manage and operates their vehicle fleet more efficiently. However, the company
can’t do it properly without a systematic procedure. Having an automated system for
updating vehicle data and related operations of the vehicle's maintenance process, is a very
effective way to manage the operations of a vehicle fleet. There are several key factors to
consider when managing a fleet of vehicles. Decision-makers must consider Vehicle
acquisition, Human, Fuel management, Maintenance, Health and Safety, Compliance.
Accordingly, the factors of vehicle type, model, fuel usage, driving efficiency, vehicle
condition, spare parts, breakdowns and accidents, vehicle repairs, and services should be
considered. All of the above factors should be monitored and managed in the best possible
manner. Therefore, using an automated vehicle management system to manage fleets, is
very essential for a company that manages a large vehicle fleet. Therefore, this research will
emphasize how data mining techniques can be used to analyze data related to vehicle
maintenance and finding factors that affect the vehicle maintenance cost using the model
identified.

Keywords— Vehicle maintenance, Vehicle fleet management, Decision making, Data

Mining



Table of Contents

(@4 g F=T o] (= 0 TSR 1
F Yoo [ Tox £ o] o ISP PRURORRPR 1
1.1 PrOJEOOMENA. ..ottt bbbttt ne b 1
1.2 Background Of the STUAY .........cooeiiiiiiiiieec e 3
1.3 Problem StatemMeNt .........ooiiii e 4
1.4 ATM AN ODJECLIVES ......eiuieiiiieiete sttt ene s 4
1.5 The Proposed SOIULION .......cc.coiiiieiiiiic e 5
1.6 StruCture Of the TRESIS......cviieiiiece s e ereas 5
(@1 aF=T 0] (=] 02U SS 6
REVIEW OF HTEIATUTE.......iiiiiieiiciee et bbb 6
P20 I 111 0o [ od 1 o] PSSR 6
2.2 Vehicle Maintenance Procedure in Fleet Management............ccccooevenencicncncnnnn. 6

2.3 Issues with Existing Vehicle Fleet Management Procedure in the Transport
Services Providing COMPANIES ........cceririiiiririeieiesi ettt 7

2.4 Review of the Methods Used in Finding Influential Factors for Vehicle

MAINTENANCE COSE....eetiiiieiiieiiieie e e ettt ste et e esteestesseesreeseesreesseennens 8
2.5 Research Problem 1dentification ...........cccooeiieieiiesicce e 10
2.6 SUMMIAIY ...eiie ittt sttt e s st e e ssb e e snb e e e sab e e e b b e e e nsb e e e nnbeeenseeeennes 10
(O gF=T 0] (= 01 TS USSR SSRSTORUPSTN 11
Technology AdAPLEd ........cc.ooiiiiie e 11
S L INEFOUUCTION ..ttt et bt sbeeneeneas 11
3.2 What IS Data MINING? ......coiiiiiiieieieiee e 11

3.3 Reasons for Choosing Regression Analysis to Identify the Factors Affecting
Vehicle MaintenanCe CoOSES........cvviieieeieiieree et eas 11
3.4 Supervised Learning AIQOrtNMS ..........coooiiiiiiiiii e 12
3.4.1 RegreSSioN ANAIYSIS ....cueiiiiiiiiiiiieiieiee et 12
3.5 MS SQL SEBIVET ...ttt e et sr e e e 13
3.6 IBM SPSS Statistical PAaCKage .........cccovveiiiiiiiicic e 14
3.7 MICIOSOTE EXCE ...ttt 14
3.8 SUMMIAIY ...ttt s e e s e e e b b e e e nbb e e e ebbe e e nsbee e e 14



(O gF-T o] (= gl 07 SR PR SRR URTPRPR 15

METNOAOIOGY ...ttt bbb 15
g I Lo oo [V Tox 1 o] o ISP 15
O o 1Y/ 0 0] 1 1] OSSR 15
e T [0 o LU PRSPPSO PP 15
@ 111 o | SRR PPR PP 16
A5 PrOCESS. ..ttt R e re e nne e 17

4.5.1 Data SEIECHION.......iivieieeie et 17
4.5.2 Data CONECTION .....ocvieiiieie e 18
4.5.3 Creating Database and TabIes ..o 19
4.5.4 Data PrePrOCESSING .....eeveveeiiesiesiesiisieeiee ettt sttt b bbb b e 22
4.5.5 Datad MINING ...cciiiiiicceece ettt sre e enes 27
4.6 Software Used for the ANalYSIS........cccciviiiiiiiieccecce e 28
4.7 Statistical Method USEA ..........coiiiiiiiiiiiiiieeeie e 28
B8 USEIS ...ttt ettt R et b e bt R b e r e r e nne e 28
4.9 SUMIMATY ..ottt b etk b et b b et b e bt e nn e e nne e 29

CRAPTEE 05 ...t bbb 30

Research Design and ANGIYSIS ........cooiiiiiiiiiieee e 30
T8 I 1T L1t A o o SR 30
5.2. RESEAICN DESIGN .....cviiiieieieeie ettt e be e sraeneenee e 30
5.3 Detailed RESEArch DESIGN ......covveviiiieiieeiecee st 31

5.3.1 Sub Research QUESTION ONE .......ccoviiiiiciiecee ettt 31
5.3.2 Sub Research QUESTION TWO........cccuiiiuieiii ettt eaee s 31
5.3.3 Sub Research QUESTION THIEE.......cc.eicviiiiieiie ettt 31
5.4 SUMIMAIY ...t b et b et b e bt nre e 31

CRAPTEE 06 ...ttt bbbt 32

IMPIEMENTATION ... s 32
LGB0 A [ 0o [ od o] SR 32
6.2 Data Pre-PrOCESSING . ..ecvieiieciie sttt e e nneas 32
6.3 ALHIDULE SEIECTION.......oiiiiiiiiii e e 32

6.3.1 Attributes Selection for the Model ...........cooviiiiiiii e 33
6.3.2 DESCIIPLIVE SEAtISTICS ...eiivviiiieiie e 34



6.4 MOEI CrEAtION.....cceeeeeeeeeeeee e 34

B.4. 1 HYPOTNESIS ...t 35
6.4.2 Choosing the Best MOel ...........cooioiiiiiiii e 35

5.5 SUMMIAIY ...ttt sab e et e e s nbb e e e nbb e e e sbeeennes 36
(@4 g F=T 0] (=] 0 USSR PSSRSSR 37
EVAIUBLION ...t b bbbt 37
T L INEFOUUCTION L.ttt bbb b bbb ene s 37
7.2 Evaluation for Regression ANAlYSIS .........cccuiiiiiiiineiieseses e 37
7.3 EValULION RESUILS ... .eeiiiiieiieii e 38
T4 SUMIMAIY ..ottt b bbb e bt et b e e b e nbe et e 44
CRAPTEEN 08 ... oottt bbb 45
Conclusion and FUTUIE WOFKS........c.ooiiiiiiiiiee s 45
8L INEFOUUCTION ...ttt sbe st b nenneas 45
8.2 Overview Of the RESEAICH .......cviiiiiiicc e 45
8.3 LIMITATIONS ...ttt sttt sb et sb e b nneas 46
8.4 Future WOrks OF the PrOJECT .......ccvoiviiiiiiiceceeee e 46
8.5 SUMIMANY ...ttt n e ne e 46
] (] =] (001U 47
AAPPENAIXES. ...ttt bbb bbb bbbttt bbbt neas 49
Appendix A - Regression analysis (Model 1) ........c.ccoevviiiiiiecce e, 49
Appendix B - Regression analysis (Model 2) ..o, 52
Appendix C - DesCriptive STAtISTICS........ciiiiiiiiciicic e 54
Appendix D - Regression Analysis- Model 3 ..., 55
Appendix E - Regression Analysis- Model 4............coooviiiiiiecccicce e, 58

vi



List of Tables

Table 4.1 variable SEleCHIONS .........ouiii i 18
Table 6.1 Descriptive StatiStiCs .........oeiiiii i 34
Table 7.1 Analysis of VarianCe ..........cooiiriiiiiii e, 39
Table 7.2 Coefficients table of the finalmodel.....................ooiiiiiii i 42
Table 7.3 Regression EQUALION ...........oooirii i e e 43
Table 7.4 Fits and Diagnostics for Unusual Observations....................ccoeviiviii. 44

List of Figures

Figure 1.1: Vehicle Fleet Management Key Modules ..........cccoveveeeeceeceenieieccevevveeeeen, 01
Figure 1.2: Current Role of Fleet Management and Maintenance .........ccccceceeececerennnne. 02
Figure 2.1: Factors Affecting the Vehicles Maintenance Cost .........cccooveceieiicicieeeeeeeenns 09
Figure 4.1: Table List of Vehicle Maintenance Database .........cvevvvevecivceccene e 19
Figure 4.2: Data Quarrying In the SQL Database.......cccccvvvere e 22
Figure 4.3: Identifying the Missing Values of the Dataset........ccoeevvvevvevecvenenecre e 24
Figure 4.4: Replacing MisSiNg ValUES.......cccueve e ceeceeetiete ettt et s te e e ees e aennnes 24
Figure 4.5: Replacing the Missing Values UsSing AVErage..........ccveeveceeveereceeseeeeeeeereennenns 25
Figure 4.6: Ranking of Variables (SPSS) ...ttt et e e 26
Figure 4.7: Recording of Variable (SPSS)......o ettt seeveete e e st sne 26
Figure 6.1: Residual Plots for Vehicle Maintenance EXPEnSES..........cccuveeeeneeereceeneenreeneennns 35
Figure 7.1: Residual Plots for Vehicle Maintenance EXPenSes........ccccvvveveeceeseeseecvenennvennnns 38

vii



