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Abstract

For all forethought, mining persist the eminent unsafe work activity, and in Indonesia, coal mining industry is one of the most unsafe work for occupational injuries. Injuries are refined cases with many components that influence activity, and statistical investigation of injury records able to acquire worthful entropy that could avoid such injuries. In this research, a regression analysis method was employed occupational accidents in Indonesian coal mine during 2016. The injuries data were classified as working time, location area, age, job experience, position, cause of accidents and regression statistic method was applied for data analysis. Regression analysis was applied to indicate the amount of injuries that ensued in categories. It is initiated that the work with the most eminent measurement of accidents was the operators in the mine pits because of act as not secure as the cause of accidents. The workers were principally disclose to injuries actuated by dangerous work environment, and the down motivation as a personal factor have the most eminent risks. At last, a formula for estimating the amount aspect of accidents was deduced. Then, the formula was employed to define the crucial accident components.

Introduction
Equivalence with other work activities, mining activities are related with eminent order of acquiring accidents and casualties, and mining is one of the most dangerous employment surroundings globally (Sari et al., 2009; Groves et al., 2007; Bajpayee et al., 2004; Donoghue, 2004). Mining is a dangerous activity and advised at action with the existence of occasional drive as an outcome, the mining activity extends to be connected with an eminent rate of injuries, harms, and sickness (Maiti et al., 2004). Inspite of the work up record in effort decreasing mining accidents, the point and accidents of severity continue unsatisfactory (Kecojevic et al., 2007), and the rate of accidents are eminent equivalence with other work activites (Komljenovic et al., 2008). To describe the possible case fields, it is important to examine the reason of injuries and hold aspect of hazards through injuries data quantitative study (Maiti et al., 2001). 

Multi aspects advances for arrangement of safety analysis have been employed to offer deeper penetrations into the accidents reason and able to be enforced to the mining setting (Lenné et al., 2012). These frameworks of couse of accidents aim a schemes access (Reason, 2000). Such frameworks have affirmed the advancemnent of some techniques of injury examination and case study that employ fault and potential consideration categorization strategies to offer an investigation of the characters of loser implied in fortuities. Generally, the eminent employed accesses is the accidents aspects determination and categorization System (Shappell and Wiegmann, 2000), illustrates four failure degrees : Unsafe Act of cause of accident, unsafe condition of cause of accident, personal factor of cause of accident, and job factor of cause of accident (Shappell and Wiegmann, 2004). Argumentation suggested the framework of four failure degrees are illustrated. Every level affects the incoming level (Shappell and Wiegmann, 2000).

Number of day lost in work fields are worthful index number for a point of elements in occupational safety and health (Coleman and Kerkering, 2007). Due to the European Statistics on Accidents at Work (ESAW), a non-fatal accident at work is the explanation of what forms a appraisable employment fortuity grades from any employment fortuity, whether it effects in an employment suspension or not, to a lower limit deficiency of three days comparatively. Injuries more than 3 days employment deficiency are described more than injuries less than 3 days employment deficiency. Injuries more than 3 days employment deficiency are well advised in the

ESAW scientific analysis (EUROSTAT, 2001).

In this research, a regression analysis was employed for construction data examination to indicate the accidents risk exposure. INDOMINCO Company, PAMA PERSADA, TRUST and INDO TAMBANG RAYA MEGAH Indonesian coal campany data were studied. Recods of accident data used from 1992 to 2016. The accidents were characterized for time and location, employee’s age, employee’s position, employee’s working experience, and Unsafe Act, Unsafe Condition, Personal Factor, Job Factor as cause of accidents Excel program, Matlab and SPSS was employed for regression analyses software.

2. Regression analysis

Regression analysis have turned an inherent factor for data investigation that illustrates the kinship between a reaction variable and informative variables. Frequently, the result variable is distinct and consists of two or more potential measures (Hosmer and Lemeshow, 2000). Regression analysis is a statistical analysis utilized to estimate the fair chance of an issue and

significant framework for classification data. Classification data is a character corresponding of classification variables, utilized for determined data which assess is eminent set amount of noun phrase aggregation, or for regenerated data into a form, for instance as sorted data. 

Lind, D. A. , Marchal, W.G. and Wathen, S.A., 2005 described Regression is worn to get the leveling of a unity strain in the accepted input elements which appropriate to disposed data. This is the easiest approach, entire principle of input framework and comparable to output entire are feasible in extended arrangement for the disposed data arranged. Regression analysis formula credible composed as below:

Y = R * X + C 








(1)

where

R = equivalent regression coefficient as long as volatile – regression number of amount to be established, generates the finest appropriate border.

X = amount matching to speck, 0/1 for mannequin volatile for matching assert

C = amount of fixed description of a concept

Y = amount of regression output 

İnformation in visible form appointed acquires likewise one input criterion, regression pattern to be worn ‘multivariate regression’. Number of amount X used to be a 2-spatial matrix, with columns defining input capacity, and R used to be vertical matrix (β). formula is adjusted as below:
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(2)

Lind et.al. 2005, implied the most excellent assessment approach using least squares approach. border frameworks are estimated using the squares sum of distances among evidence and border is decreased. 
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i,j serve as marks and variables input appropriately. On clarify appears as below:
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Consequence is able to be construsted wearing  data investigation devices. For instance, in Matlab, action ‘regress’ obtain matrix patterns (eq. 3) input and output valuables, to generate several mathematical analytics capacity, like regression formula, correlation coefficients, etc. Problematic in evaluation of framework set as shown in Table 4.1 on account of framework involve constant variables and distinct variables. Units of mathematical system connected to ‘distinct’ principles are statistic, and do not perform any connection. For instance, it is incorrect to declare that alteration two is two times alteration one. It is essential that number of amount are transformed to several arrangement which composes appear unending.

Hardy, 1993, implied regression analysis approach wearing counterfit variables. volatile are characterized by a principle of number of amount twofold, worn as a function as constant variables. In former ınstance, alteration action can be created unending, Three alteration are shown in table 1.

[insert table 1 here]

There are fixed action to change variables to the arrangement shown in Table 4.1. Action  ‘dummyvar’ in matlab adapt a distinct variable bringing character dummy variables from 1-n. Except declares are previously supported in normal unit of mathematical system arrangement (1, 2, 3), the measuring of declares with normal unit of mathematical system require to be accomplished over rationale exertion over a code or not automatic. Regression analysis has simplest model tool, in analysis is trying to get the best generation outcome.

3. Risk assessment lessons

Mining workplace industry, consider hauling, overburden stripping, overburden removal and coal taking, backhoe, dump turck, coal excavator and conveyor are engaged. Drilling machines and  ANFO are carried out for drilling and blasting (Sensogut and Cinar, 2007). Number of coal mine accidents worker in 2016 are shown in fig. 1.

[insert fig. 1 here]

Fig. 1 displays an important reduction in the number of accidents in January and November. For the accident quantitative investigation, assess safety function and connect to safety cases, the five complete pursuit elemental indices, Injury Frequency Rate (IFR), Lost Time Injury Frequency Rate (LTIFR), Injury Severity Rate (ISR), Property Damage Frequency Rate (PDFR) and Restricted Work Duty Injury Rate (RWDI Rate), are employed.

IFR = ((Total number of injury + Total Number of Fatality) / Total of Working Time) x 1000.000

LTIFR = ((Total Number of Lost Time Injury + Total Number of Fatality) / Total of Working Time) x 1000.000

ISR = (Total Lost Day / Total Working Time) x 1000.000

PDFR = ((Total Fire Case + Total Non-Fire Case) / Total Working Time) x 1000.000

RWDI Rate = (Total RWDI Lost Day / Total Working Time) x 1000.000

IFR is an aspect that associates of the number of particular injuries to the number of working time. IFR is accounted by dividing the total injuries number times 1,000,000 during a data point applicable flow by the total number of working time by all workers disclosed to the injuries during the flow of time. 

LTIFR concern to the number of lost-time injuries inside a granted calculating period, comparative to the total number of working hours in that period. LTIFR is a placeholder assessment for occupational safety and health function. The number of lost-time injuries per working hour is oftenly a very low amount. To attain it comfortable to construe, a scale factor of one million is employed and LTIFR are described as the number of lost-time injuries per million working hour. The Workplace Injury and accident record commits workers a guide to make a cheap and comfortable way of recording entropy on work injury and accident. The mining companies industry able to measure the occupational safety and health achievement employing the LTIFR indicator. ISR is the number of days lost per one million man working hours. The injury severity rate describes the level of safety anomalies by disclosure how vital the injuries and accidents are.
Tables if any (BW/Color):
Table 1 likeness of alteration over three dummy variables

	Shift Alteration
	Var 1
	Var 2
	Var 3

	S1
	1
	0
	0

	S2
	0
	1
	0

	S3
	0
	0
	1
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Fig. 1 Graphic of coal mine accident in 2016
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Fig. 2 -Injury Frequency Rate (IFR) in 2016
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Fig. 3 Lost Time Injury Frequency Rate (LTIFR) in 2016
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Fig. 4 Injury Severity Rate (ISR) in 2016
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Fig. 5 Property Damage Frequency Rate (PDFR)
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