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Abstract: Karangasem region is the lowest income region in Bali Province-Indonesia. The people 

are highly dependent on using motorcycle for their daily movement. Karangasem has a high fatality 

rate of traffic accidents. There are 190 cases of the traffic accident and causing the death of 140 

people. The number of accidents involving motorcycles are 172 cases. The objective of this study is 

to investigate factors that influence fatal traffic accidents involving motorcycles. This study used 

traffic accident data over 6 years period from 2007-2012 and applied logistic regression. It was 

found that there are four variable significantly affect accident fatality at 95% confidence level, i.e. 

accident location, collision type, violation type, and age. 

Introduction 

Motorcycle usage and ownership has continued to increase in most of the Asian countries due to 

their low capital and operating costs. Motorcycle provides the advantage of more fuel efficient 

compared to car, higher maneuverability in limited road capacity and congested roads. However, 

those benefits come with a high cost of road traffic accidents involving motorcycle. People in 

developing countries like Indonesia, become highly dependent on using motorcycle for their daily 

movement. There are two factors that have influenced the increasing use of motorcycle, i.e. the 

decrease of public transport services and affordable price of motorcycle. In general, the proportion 

of motorcycle is about 70% from the total vehicles on the road. There are several reasons for people 

to choose motorcycle such as more efficient, more flexible, poor public transport services, and the 

easiness to obtain [1]. High use of motorcycle is also influenced by economic aspect and the 

majority of people in Indonesia are in low income level. Based on the study of motorcycle’s 

characteristics in West Java Province, it was found that the increase of motorcycle ownership was 

not influenced by economic conditions only, but also by travel behavior and their activity [2]. High 

increase in motor vehicles ownership is also experienced in Bali Province with average annual 

growth rate is about 10%. The number of motor vehicles are 2.749.164 unit where 2.374.604 (or 

86.4%) of them are motorcycle [3].  

Economic condition is the main factor that influence the use of motorcycle where people in low 

income region such as Karangasem Region in Bali Province-Indonesia, tend to be more dependent 

on using motorcycle compared to people in higher income region. This study is focused on 

investigating factors that influence road accident fatality involving motorcycle in Karangasem 

Region as an example of low income region. Karangasem is one of the regions in the Province of 

Bali that has a high fatality rate of traffic accidents. Based on data from Central Bureau of Statistics 

Bali, there are 190 cases of the traffic accident in Karangasem Region and causing the death of 140 

people [3]. The number of vehicles operating in Karangasem are 88.489 vehicles with the 

percentage of motorcycles is about 90%. The number of accidents involving motorcycles are 172 

cases. This means that of the 190 cases of accidents, as many as 91% involving motorcycles. 

Fatality rate of traffic accidents involving motorcycles are also relatively high, where 70% of the 

victims were died. The high fatality rate of motorcycle accidents involving motorcycles occurred 

due to relatively less stable than four-wheeled vehicles, and also minimal protective device on a 

motorcycle.  
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In order to prevent or reduce road traffic accident, it is required to understand the factors that 

influence traffic accident fatality. The objective of this study is to identify factors that influence 

fatal traffic accidents involving motorcycle in Karangasem Region by applying logistic regression 

model.  

Literature review 

Previous Studies. WHO has reported the results of evaluation of road safety in 178 countries by 

publishing report on A Global Status Report on Road Safety (GSRSS) [4]. It was found that low-

income and middle-income countries tended to have higher road fatality rates (21.5 and 19.5 per 

100,000 population, respectively) compared to high income countries (10.3 per 100,000). The 

majority of victims who die in road traffic crashes are pedestrians, bicyclists and users of motorized 

two-wheelers (MTW). A study has investigated the temporal trends of deaths from motorcycle 

crashes based on Pan American Health Organization database (PHO/WHO, 1988-2010) and 

estimated the association between motorcycle riders’ deaths and socio economic variables. It was 

found that poorer countries fared worse in terms of motorcycle mortality compared to richer 

countries. The trends were explained by economic changes, rapid increase of motorization rates, 

affordability of motorcycles over public transport, and lack of public transport services [5]. Other 

study in the United States reported that motorcyclists incurred higher costs with respect to injury 

incidence. Motorcyclists accounted for 6% of fatal and non-fatal injuries [6].  

Based on accident data from 33 Asia countries, it was found that the sum of pedestrian, bicycle 

and motorized 2/3 wheeler fatalities is greater than 4-wheel fatalities in most countries, whether 

low-income or high-income countries. In general, countries that have a higher proportion of 2/3-

wheel vehicles in their fleet have a higher proportion of 2/3 occupant fatalities. Countries that have 

similar incomes, vehicle fleet ratios, motor vehicle standards and traffic regulations can result in 

different fatality patterns. Thailand, Malaysia and Indonesia were found to have very high 

proportion of 2/3-wheeler fatalities [7]. The increasing trend of motorcycle ownership in particular 

in developing countries need a careful attention as they have a very high risk of being involved in 

fatal crashes. 

Characteristics of road crashes involving motorcycles in Metro Manila, Philippines have been 

investigated. The total motorcycle road crash recorded from 2005 to 2009 is about 55,169. There 

were about 512 fatal, 27,059 non-fatal and 27,598 damage only road crash type based on severity. 

Quezon City was found to have the highest motorcycle road crash at 14,368 followed by Marikina 

at 4,525 and Pasig City at 4,465 [8]. It has been identified that human factor that has caused 

motorcycle road crash is too fast riding. Too fast riding has caused lose control because of unstable 

condition of the motorcycle which requires good balance. Overtaking are also found to be other 

major cause of road crash. Other factors that contribute to road crashes are the use of mobile phone, 

changing lane without proper notice, too close riding with other road users, bad turning and the 

possibility for going through narrow space between vehicles [8].  

In Thailand, motorcyclists' traffic risk behavior and their perceptions have been investigated. 

Questionnaires were focused on the perception of respondents on traffic risks at 3 hazardous sites 

and collected from 399 motorcyclists in Muang Krabi Distric, Krabi Province, Thailand. The results 

indicated that the correct fastening of helmet straps had a relationship with responsible traffic risk 

perceptions [9]. In Malaysia, motorcycle fatalities haven been studied, where over 50% of the road 

accident fatalities involve motorcyclists. The study found that the majority of motorcycle fatalities 

occurred in rural locations (61%) and mainly involving age between 16-20 years old (22.5%). 

Furthermore, 75% of the motorcyclists wear helmets and 35% do not have proper licenses. The 

highest number of accidents was caused by ‘angular or side’ type collision (27.5%). Motorcyclists 

were claimed to be responsible for 50% of the traffic collisions. The accidents were dominated by 

male motorists (94% of fatalities) [10].  

Other study claimed that the ages of the motorist is also the main contributor for road crushes. 

Injury severity by age groups based on data of Korean expressway has been studied.  In terms of 

accident casualties by age, the fatality rate for older drivers was nearly five times more than other 
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age groups, while the injury rate for younger drivers was almost one and a half times more than 

other age groups. It was also found that for younger drivers, intentional violations increased injury 

severity. For older drivers, less physical capability of reaction and drowsiness were identified as 

factors that increased injury severity [11]. 

Logistic regression is one of the methods that has been widely used in transportation research. It 

has been used to explore public perception of paratransit service [12]. Several studies have applied 

logistic regression to analyze factors that influence road accident. A study has used logistic 

regression to identify factors that influence fatal and non-fatal accidents for motor vehicle in Saudi 

Arabia. It was identified that accident location as one factors that significantly associated with fatal 

accidents. Accident factors considered include accident location, collision type, time, accident 

cause, age, vehicle type, nationality, and license status [13]. Other study used logistic regression 

and determinant analysis to determine the damage due to injury and non-injury accidents in the 

Eskisehir Province, Turkey [14].   

This study applied logistic regression to investigate the cause of traffic accidents in the lowest 

income region in Bali Province i.e. Karangasem Region. People in low income region such as 

Karangasem region is highly dependent on the use of motorcycle as they cannot afford to buy a car. 

It has been reported that mainly the traffic accident involved motorcyclist.     

 

Logistic regression. Logistic regression or logit regression is a type of probabilistic statistical 

classification model. It can be used to predict a binary response from a binary predictor and to 

predict the outcome of a categorical dependent variable. The probabilities describing the possible 

outcomes as a function of the explanatory (predictor) variables using a logistic function [15]. 

Logistic regression measures the relationship between the categorical dependent variable and one or 

more independent variables (which are usually continuous) by using probability scores as the 

predicted values of dependent variable. Formally, the model logistic regression model is that [15]: 
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F(x) is interpreted as the probability of dependent variable with the resulting outcome is equal to 

one. The inverse of the logistic function, the logit (log odds) : 
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Where: 

g (x)= the logit function of some given linear combination x of the predictors. 

F(x) = the probability that the dependent variable equals a case, given some linear combination of x 

of the predictors (ranges from 0 to 1) 

βo   = the intercept from the linear regression equation 

βi    = the regression coefficient 

x     = independent variables 
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The odds of the dependent variable equaling a case (given some linear combination  of the 

predictors) is equivalent to the exponential function of the linear regression expression. Odds of the 

dependent variable equaling a case (given some linear combination  of the predictors) as follows: 

 

                                                                                                                                                                                            (3) 

 

114 International Journal of Engineering Research in Africa Vol. 19



The odds ratio can be defined as: 

                                                                                                                                            

         

                       (4)   

 

OR for binary variable F(0) instead of F(x) and F(1) for F(x+1). This exponential relationship 

provides an interpretation for : The odds multiply by for every 1-unit increase in x. In logistic 

regression, Pseudo R
2
 can approximate an R-squared based on lack of fit indicated by the deviance. 

There are two versions of Pseudo-R
2
, one is Cox & Snell Pseudo-R2 and the other is Nagelkerke 

Pseudo-R
2
. 
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Where the null model is the logistic model with just the constant and the k model contains all 

predictors in the model. The Cox & Snell Pseudo-R
2
 value cannot reach 1.0, however Nagelkerke 

Pseudo-R
2
 value can be used to modify it. 
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 Hosmer-Lemeshow Test can be used to measure the goodness of fit [15]. The statistic test is, 
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Where: 

C = The Hosmer-Lemeshow test (H-L test) 

Ok = Observed number of events in the kth group 

Ek = Expected number of events in the kth group 

vk = Variance correction factor for the kth group 

Methodology 

Case study area. Karangasem region (see Fig. 1) is located in the eastern part of Bali with 

boundaries that north is bordered by the Bali Sea, east by Lombok Strait, south by the Indonesian 

Ocean, and west by Klungkung, Bangli, and Buleleng regions. Gross Regional Domestic Product 

(GRDP) is a measure that is often used to calculate the economic growth in the region. Over the 

past 5 years, the economy growth of Karangasem is remained at 5 percent. The number of 

population in Karangasem Region are 457.204 with the growth rate of 1.93% per year. With an area 

of 839.54 km
2
, the density of Karangasem Region is 545 persons/km

2
. As with other areas in the 

Province of Bali, the vehicle in Karangasem is dominated by motorcycles. Of the total 88.489 motor 

vehicles, 78.645 units are in the form of motorcycle. With an increasing number of motor vehicles 

and population, the number of traffic accidents increases by 2.7 percent with 190 cases in 2012 

which causes serious injuries and deaths of 140 people. In addition to the fatalities, accidents also 

cause material losses of about IDR 276.68 million. 
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Fig 1. Case Study Area: Karangasem Regency, Bali-Indonesia 

 

Traffic accident data were obtained from the Police Resort of Karangasem Region for the last six 

years, from the years 2007-2012 [16]. The data contains general accident data such as the time and 

place of the accident occurrence, the characteristics of the suspect and the victim, the types of 

accidents, etc. The accident data is then tabulated. The purpose of this tabulation is to provide 

information and preliminary analysis of the contribution of each factor to the occurrence of fatal 

traffic accidents. The factors of traffic accidents are further categorized as independent variables in 

the model, which include the location of the accident, the type of accident, collision type, time of 

the accident, the type of offense, the suspect vehicle type, age and gender of suspects. Each of the 

independent variables are divided further into several classifications. 

    The independent variables of accident location is divided into two classifications, i.e. on road 

link and intersections. The independent variable of type of accident (accident type / ATYP) is 

divided into four classifications, namely the vehicle (with vehicle), with a stationary object (fixed 

object), rolled/slip (overturned), and with pedestrians. The independent variable of the type of 

collision (collision type / CTYP) is divided into five classifications, i.e. RA (right angle) is a 

collision between the vehicle turn with another vehicle from the front, SS (Sideswipe) is a collision 

between a vehicle with another vehicle, RE (rear-end) is a collision between a vehicle with another 

vehicle in front of him or behind him moving in the same direction, HO (head-on) is a collision 

between a vehicle in the opposite direction and OC (out of control) is a collision that happened 

because of uncontrolled vehicle. The independent variable (time of the accident) is divided into two 

classifications, namely night (from 18:00 to 05:59 hours) and day (from 06.00 am to 17:59). The 

independent  variable types of violation is divided into six classifications, i.e. high speed (speeding), 

running red lights (run the red light), close distance to other vehicles (follow too close), one track 

(wrong way), does not give priority to the other road user (failure to yield) and other causes (other). 

The independent variable, i.e. age of the suspect is a continuous data that is not classified so as to 

obtain the average value of age in the range of 0 and 1. The age of the suspect is divided by the 

number of 100. The independent variables also include the suspect vehicle whether light vehicles 

(LV), heavy vehicles (HV) and motorcycles (MC). The independent variable of gender (sex) is 

divided into two classifications, i.e. male and female. The independent variables are given code that 

is referred to as a dummy variable coding as shown in Table 1. For example, for the dependent 

variable is defined as fatal traffic accidents (code = 1) and non-fatal (code = 0).  
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Table 1. Code of Dummy Variable 
No Variable Classification and Coding 

1 Traffic accident Fatal = 0 non fatal accident 

Fatal = 1 fatal accident 

2 Accident location Loc = 1 road link 

Loc = 2 intersection 

3 Accident type Atyp = 0 with vehicles 

Atyp = 1 with fixed object 

Atyp = 2 overturned 

Atyp = 3 with pedestrian 

4 Collision type Ctyp = 0 right angle (RA) 

Ctyp = 1 side swipe (SS) 

Ctyp = 2 rear end (RE) 

Ctyp = 3 head on (HO) 

Ctyp = 4 out of control (OC) 

5 Time Time = 1 day time (06.00 – 17.59) 

Time = 2 night time (18.00 – 05.59) 

6 Violation type Vtyp = 0 speeding 

Vtyp = 1 run the red light 

Vtyp = 2 follow too close 

Vtyp = 3 wrong way 

Vtyp = 4 failure to yield 

Vtyp = 5 other 

7 Age Age is divided by 100 

8 Gender Gen = 1 male 

Gen = 2 female 

9 Suspect vehicle Veh = 0 heavy vehicle 

Veh = 1 light vehicle 

Veh = 2 motorcycle 

After the dummy variable coding is done, the next step is the reduction of independent variables 

which aims to select the independent variables to be included in the model (variable selection). 

Factors that do not pass the test of the hypothesis is not included in the model variables and the data 

will be combined with other independent variables which are still in the same classification. In other 

words, the hypothesis test is intended to test the significance of the classification of each variable. It 

is important to maximize the chances of each independent variable in order to pass the test in a 

stepwise process. 

Results and Discussions 

Development of Logistic Regression Model. By using the software SPSS version 17 the 

relationship between independent variables and the dependent variable is evaluated. Table 2 shows 

the results of variable selection process. For variables that are not encoded, is used as a reference 

for interpreting the model. 

Table 2. Selected Independent Variables and Coding 
Description Independent variables Code 

Violation Type Speeding Vtyp(1) 

 Follow too close  Vtyp(2) 

 Wrong lane Vtyp(3) 

 Failure to yield Vtyp(4) 

 Other Reference 

Collision Type RA (Right Angle) Ctyp(1) 

 RE (Rear End) + SS (Side Swipe) Ctyp(2) 

 HO (head On) Ctyp(3) 

 OC (Out of Control) Reference 

Accident Type With other vehicle Atyp(1) 

 Overturned + fixed object Atyp(2) 

 With pedestrian Reference 
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Time Day time Time(1) 

 Night time Reference 

Location Road link Loc(1) 

 Intersection Reference 

 

From Table 2, it can be seen that there are 11 variables have been selected with additional of age 

variable, therefore there are 12 variables to be included in the model development, as follow:  

 )1(*)2(*)1(*)1(*
)(

)(
ln 43210 CtypAtypAtypLoc

fatalnonp

fatalp


)2(*)1(**)3(*)2(* 98765 VtypVtypTimeCtypCtyp    

AgeVtypVtyp *)4(*)3(* 121110    

4.2 Model Calibration 

In this calibration process, the independent variable reduction results are selected again by using 

the principle of Likelihood Ratio Test (LR Test). If an independent variable does not have a strong 

correlation with the dependent variable, the independent variables will not be included in the model. 

The method used in this research is the Backward Elimination method where all independent 

variables were firstly put into the model, and the variable which has p-value / Sig. > 0.05 were 

eliminated from the model. The results are summarized in Table 3. 

Table 3. Elimination of Independent Variables 

   Score Sig. 

 Variables    Atyp 2.829 .243 

   Time .424 .515 

Overall Statistics 2.976 .395 

 

From the above table, it can be seen that two variables were eliminated and not included in the 

model, i.e. the time and type of accident. This is because the level of significance (p-value / Sig.) of 

these variables is greater than 0.05. This means that at 95% confidence level, these variables did not 

significantly affect the model of fatal accidents involving motorcycles. Table 4 shows that accident 

location (Loc 1), speeding (Vtyp 1), and age were positively related to motorcycle fatal accident, 

while RA (Ctyp 1) and RE (Ctyp 2) were negatively correlated to motorcycle fatality.  

Table 4. Parameter Estimation  

  B S.E. Sig. Exp(B) 

 Loc(1) 1.154*** .423 .006 3.171 

Ctyp   .002  

Ctyp(1) -.733*** .281 .009 .480 

Ctyp(2) -.969*** .309 .002 .379 

Ctyp(3) -.132 .267 .620 .876 

Vtyp   .057  

Vtyp(1) .719*** .290 .013 2.053 

Vtyp(2) .516 .380 .175 1.675 

Vtyp(3) .007 .295 .981 1.007 

Vtyp(4) .085 .269 .753 1.088 

Age 1.941*** .711 .006 6.969 

Constant -1.790 .530 .001 .167 

   Catatan: 

   S.E = standard error 

   Sig = p-value = significant level 

   *** = significant at 95% confidence level 
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  Based on the results shown in Table 4, the model obtained is as follow:  

)(

)(
ln

fatalnonp

fatalp
 = -1,790 + 1,154*Loc(1) – 0,733*Ctyp(1) – 0,969*Ctyp(2) – 0,132*Ctyp(3) + 

0,719*Vtyp(1) + 0,516*Vtyp(2) + 0,007*Vtyp(3) + 0,085*Vtyp(4) + 1,941*Age 

4.3 Model Validation 

In order to assess the significance of the parameters of the independent variables, Omnibus test is 

performed. The results of Omnibus test of the parameter model is given in Table 5. It can be seen 

that for the parameters of fatal accident involving a motorcycle shows the significant value of Chi-

square for the full model (model with predictor variables and constants). This means that the 

independent variables simultaneously affect the dependent variable. 

 

Table 5. Omnibust Test dari Parameter Model 

  Chi-square Df Sig. 

Step 3
a
 Step -2.826 2 .243 

Block 42.912 9 .000 

Model 42.912 10 .000 

 

Table 6 shows the results of Hosmer and Lemeshow test in order to see whether the empirical 

data fit the model.  It shows the significance value of 0.134 which is greater than 0.05 (p-value> 

0.05). 

Table 6. Hosmer and Lemeshow Test (H-L Test) 

Hosmer and Lemeshow Test (H-L Test) 

Fatal Accident Model Chi-square df Sig. 

Motorcycle 12.394 8 .134 

       

To demonstrate the ability of the independent variables in explaining the fatal accident models, 

Pseudo value using the Cox & Snell R and Nagelkerke is used. Table 7 shows that the value of 

0.096 which indicates that the ability of the independent variables in explaining the model of fatal 

accident involving a motorcycle is 9.6%, while the remaining 90.4% is explained by other factors 

which are not recorded in the data used. 

 

Table 7. Goodness of Fit (Pseudo 2R ) 

Pseudo 
2R Test 

Fatal Accident Model -2 Log likelihood 

 

Cox & Snell 
2R  

 

Nagelkerke 
2R  

 

Motorcycle 750.069
a
 .071 .096 

 

Table 8 shows the results of diagnostic accuracy of the model. It can be seen that the percentage 

have increased from 56.9% for the null model (model with constant without predictor variables) to 

62.9% for the full model (model with constant and variable estimators). Of total accidents involving 

motorcycles as many as 550 cases, the number of non-fatal accidents that are able to be predicted 

correctly are 266 cases of a total of 330 cases. While for the number of fatal accidents, only 99 

cases out of a total of 250 cases were successfully predicted correctly. The overall percentage that is 

capable predicted accurately by the model is equal to (266 + 99) / 580 * 100% = 62.9%. 
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Table 8. Model Accuracy 

 

Observed 

 

Predicted 

Kecelakaan Percentage 

Correct non fatal fatal 

Null 

Model 

 Accident non fatal 330 0 100.0 

fatal 250 0 .0 

Overall Percentage   56.9 

 

Observed 

 

Predicted 

Accident Percentage 

Correct non fatal fatal 

Full 

Model 

Accident non fatal 266 64 80.6 

fatal 151 99 39.6 

Overall Percentage   62.9 

     

It has been identified that for a model of a fatal accident involving a motorcycle there are four 

classifications of independent variables that have a significant effect on the 95% confidence 

interval, i.e. location of the accident, the type of collision RA, RE and SS, high speed violations, 

and the age of the suspect. The odds value of fatal accidents and non-fatal accidents are expressed 

by the exponential parameter values of the independent variables. Exponential value for accident 

location is 3.171. This means that the fatal accident occurred three times more likely due to the 

location of the accident occurred on the road link than at the intersection. Exponential value for type 

of collision right angle (RA) is equal to 0.480 (with negative sign) which means that the fatal 

accident occurred 0.5 times smaller due to the type of collision RA compared with the type of 

collision due to out of control (OC). As for the front to rear collision type (RE) and collision when 

overtaking (SS) gives the value of the odds of 0.379 (with negative sign), this means that the fatal 

accident occurred 0.4 times smaller due to the type of collision RE and SS compared to the type of 

collision due to out of control (OC). This indicates that in a fatal accident, collision type RA, RE 

and SS have a smaller contribution to the occurrence of a fatal accident when compared with the 

type of collision out of control (OC) as the reference category. For the type of violation, the 

exponential value is 2,053. This means that the fatal accident occurred twice as large as a result of 

the type of violation speeding compared with the type of violation due to other reasons. For the age 

parameter, the exponential value obtained is 6,969. This means that the fatal accident occurred 

seven times more likely influenced by the age factor.  

 

Probability Analysis. Exponential value for accident location variable is 3.171. The probability for 

fatal accident involving motorcycle is 76%. Exponential value for collision type (RA) is 0.480, then 

the chances of a fatal accident is 0.32. The contribution of the type of collision (RA) on the 

occurrence of fatal accidents involving motorcycles in Karangasem is 32%. Exponential value for 

the type of collision SS and RE is 0.379, then the chances of a fatal accident is 0.27. The 

contribution from front to rear collision type (RE) and collision when overtaking (SS) on the 

occurrence of fatal accidents involving motorcycles in Karangasem is 27%. Exponential value for 

the type of violation is 2,053, then the chances of a fatal accident is 0.67. Therefore, the 

contribution of speeding on the occurrence of fatal accident involving motorcycles in Karangasem 

is 67%. Exponential value for the age parameter is 6,969, then the chances of a fatal accident is 

0.87. The contribution of variable age in causing a fatal accident in Karangasem Regency is equal to 

87%. 
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Summary 

Fatal accident involving motorcycle has increased over time in Indonesia. This study investigated 

factors that influence motorcycle fatal accidents in Karangasem Region (Bali Province, Indonesia). 

Based on the results of analysis, it can be concluded that there are four variables significantly affect 

accident fatality at 95% confidence level i.e. accident location, collision type, violation type, and 

age. The odds of fatal accident involving motorcycle due to accident location is 3.171, which means 

that fatal accident occurred three times more likely due to its location in road link than at the 

intersection. The odds for right angle collision (RA) is 0.480 (with negative sign), which means that 

the fatal accident occurred 0.5 times smaller due to the type of collision RA compared with the type 

of collision due to out of control (OC). The odds for rear end (RE) and side swipe (SS) is 0.379 

(negative sign), which means that the fatal accident occurred 0.4 times smaller due to the type of 

collision RE and SS compared to the type of collision due to out of control (OC). The odds for the 

type of violation is 2.053, which means that the fatal accident occurred twice as large as the type of 

violation speeding compared with the type of violation due to other reasons. The odds for the age 

parameter is 6,969, which means that the fatal accident occurred seven times more likely influenced 

by the age factor. Accident location is accounted for 76% to influence motorcycle fatal accident, 

right angle type collision 32%, rear end and side swipe 27%, speeding 67%, and age factor 87%. In 

order to prevent or reduce the fatality of accident, the strategies that can be implemented include: 

improvement of road link and intersection geometric, road marking, maximum speed limitation, age 

limitation for having driver license, and improvement of law enforcement. 
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