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f the list of criteria on which the mining method selection should be based and
mezsuring their influence on the final decision is a very complex task for a decision-maker. Although
dhis problem is wsually considered by the experienced professionals, introduction of the appropriate

atical models could help in the priority determination of considered criteria. In this paper. the
pairwise RElative Criteria Importance Assessment — PIPRECIA is used for a criteria priority-
er ore mining method selection in a combination with a group decision

hcatic I (

marh
Phor |
~ation imporiant for the copp

marxing

Keywords: MCDM, PIPRECIA method, criteria prioritization, mining, copper

I INTRODUCTION

s certainly defining the list of the

The first step in the mining method selection 1
ision-Making - MCDM methods

most significant criteria. The Multiple-Criteria Dec thods
wuld be a useful instrument for determination the importance of considered list of

criteria and its prioritization. The MCDM represents the fastest-growing area of the
operational research and becomes very popular lately. There are many different methods
poposed for resolving a different kind of business problems [1,2]. There are examples
of uilization the MCDM methods for selection the optimal mining method [3.4].

In this paper, the PIPRECIA method is used for defining the priority of criteria on

Which the selection of mining method for the copper ore exploitation should be based.
sion-making process that are the

T} W g
c)'f lhr(:le decision-makers (DM) are involved in the deci . . i

S-Dcns in the considered area, The rest of the paper is organized as follows: n the
“ond part the PIPRECIA method is explained; the third part consists of a numerical

Xample: and : i .
Ple; and in the end, the conclusions are gIven.

)J
“PIPRECTA METHOD

Stanujkic et al. [5] and represents an
Analysis - SWARA [6,7]. Itis
ater number of the DMs is inv

dure of the proposed

mcnslig: ,}!PRI.:‘CIA method is proposed by St

sUtgh|e f-OO the SlCl_)-W{'se Weight Assessment Ratio

N the chri'_hc aPpllc"atlon in the cases when thc gre \

“Ontgjng h_s"’”'makmg process. The numerical proce
’ the following steps:

preyi. P 1. Selection of the criteria invo

the preceding sorting of considere

\

lved in the evaluation process. As it w
d criteria is not necessary.
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Step 2. Determination of the relative importance s, starting from the

g ‘ secongd f
criterion, as follows:
>1 when C,%C/ ' (i
S;=11 when C,=C, ", (1)
<l when C, <C 4

Step 3. Determination of the coefficient k; as follows:

| j=1
k; = : : (2)
2 844 o 2l

Step 4. Determination of the recalculated weight g; as follows:

S
q9; =191 Fradf (3)
kf
Step 5. Determination of the relative criteria weights in the following way:
W = qj :

J n ] (4)
2.
k=1
where w; denotes the relative importance of the criteria ;

3 NUMERICAL EXAMPLE

The list of criteria, on which the minin

exploitation should be based, is formulated acc
is presented in Table 1. As it can be seen

g method selection for the copper ore
ording to the following papers [7-9]. and
, the three groups of criteria are defined and
they are: technical parameters, production parameters and economic parameters. Every
of the mentioned criteria is further elaborated in the greater number of sub-criteria.

As it was said previously, in this case. three DMs are included in the decision-making
process. Firstly, the significance of the main criteria is defined using the equations (1)-(4).
and then the same is done for the considered sub-criteria. In that way the local significance of

the criteria and sub-criteria are determined. The overall importance of the considered criteria e
and sub-criteria is determined using the following equations:

K yl\’ !he
GM ; = {l—[ Wf J ; (5)
k=1

the

n “}3

w, = ("Ml /Z(;MI, (6) “gn

here G %, : - . e
where GM | represents the geometric mean of importance obtained from the DMs involved

in the evaluation of the factor /, W, denotes the importance of the factor /, and K is the ey

number of the DMs.
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g /)

1 Local and 8

rable LH/’/""'“'.‘ u,\'/)/()/'lu{i()n
, Criteria : ANpe Local . adl
(Criter '1_4/_:"’5?‘“3"“‘ Sub-criteria si;g:lil_'lccs!nce' of sign(ifl'::::::e of
L ' Cu Ore body thickness : 0 lr :lgl’lﬂ ub-eriieria
| Ci Ore body shape 0'095 o
| ¢,  Orebodyd ' 0.033
o ody depth 0.092
| . : 0.032
# 1 Ore body dip 0.092
Cis  Ore body size o 0% o
rechnical 0350 Cre Footwall RMR 0'073 0.026
paranwlcrs Ci Hanging wall RMR 0:084 gggg
Cix  Orebody RMR 0.079 0.028
Co Footxyall RSS 0.079 0.028
C,o Hanging wall RSS 0.100 0.035
I S C,,  Orebody RSS 0.120 0.042
Cai Safety 0.084 0.029
Cn Health 0.084 0.029
Cx ﬁ;ﬁ:’“"ma' 0.077 0.027
Ca Subsidence 0.093 0.032
' Production 0.339 C,s  Dilution 0.088 0.031
| parameters Ca Flexibility 0.078 0.027
| Cr Production rate 0.086 0.030
| Cs  Technology 0.094 0.033
? C,  Expert labor 0.081 0.028
| Cpo  Ventilation 0.114 0.040
| Csi Operating cOst 0.165 0.051
| C,, Capital cost 0.177 0.055
¢, | Economic Cy,  Reclamation costs 0.172 0.053
| Parameters 0,311 (.,  Mineral value 0.167 0.052
I Css Mineable ore tons 0.162 0.058
Tl 2 ith
the “322 igg;;?tfsllenon with a bigger significance has the greater priority than the one Wit
T i . . ' rs (0.350) are
I emo;ei:::)‘:)‘:t‘: significance of the criteria shows that atrl;i::g:;"::‘; plz;r:meitre‘ thc(e - p)lace
nt criteria group, while the economic P of the criteria groups 1s ot

ong jmportance

Mo,
m have an impo

am :
fference ant influence O

-But, as Table 1 shows, the di
| of the

Sign
gjs?oc:rt]}t]:qding 0 the conclusion that al
The § bls s ar?y equal.

Chnicy) pal:r <criteria Cy,; - Ore body
Boup, ameters, has the biggest signifl
g o the production paramete
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4 CONCLUSION T

The selection of the mining method is very important because
as well as financial results, depend on it. Deﬁniné theplist of critf::*lijas.c ot: euf;:i?hre % aling,
process should be based, is a very sensitive issue that requires a full ‘attcmirm A‘he Secision
DMs involved in this process have the formal education and experience, the l'ntr:im s
the MCDM methods and group decision-making would be very helpful and will vy
the reliability of decisions that are made. T

The PIPRECIA method is a newly proposed method whose possibilities are not fiul]
tested, yet. It was very useful in the criteria prioritization on which the mining method fo?u t;E
copper ore exploitation should be based, because it is very simple, easy to use and conyer:
for the group decision-making. The gained results are reliable and adequate. -

The main deficiency of this paper reflects neglecting of the uncertainty and vagueness
because the crisp numbers were used. By introduction the fuzzy, intuitionistic fuzzy and grey

pumbers, this shortage would be overcome and the proposed model would be further
improved.
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