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ABSTRACT Multi-period mine extraction sequencing aims to determine the extraction 
sequence of blocks in such a way that net present value (NPV) of the project is maximized. 
The sequencing is fulfilled in the medium of many uncertainties such as grade/content, profit, 
commodity price, operating costs and discount rate. In this paper, mine extraction sequencing 
problem is solved in two-stage approaches stochastically. The first stage is based on a 
probabilistic programming approach regarding only profit uncertainty. Main benefit is to 
generate an extraction sequence for the specified risk level. However, the sequence obtained 
in this stage needs to be improved because of assumptions made and omission of financial 
uncertainties. The second stage using Monte-Carlo simulation calculates real risk level for the 
sequences obtained in the first stage. At the end, a series of sequences are generated for 
different risk levels. This gives flexibility to the decision maker to select a sequence with 
respect to her risk perception. The approach is demonstrated on two case studies using copper 
and gold data. The results show that the approach combining with probabilistic programming 
and Monte-Carlo simulation can be used for mine extraction sequencing problem in an 
uncertain environment.  
Key Words: Block sequencing; Mine planning; Chance-constrained programming  
 
1 INTRODUCTION 
Open pit mines are represented by a block 
model, which discriminates the entire 
orebody. The model may have several 
millions blocks. Block sizes are governed by 
the equipments size, geology, data spacing 
and the selected blasting pattern. Orebody 
images are created using an appropriate 
geostatistical simulation technique (. These 
images are used as parameters in extraction 
sequencing process. Mine production 
scheduling is categorized into three sub-
problems: Extraction sequencing, optimal 
cut-offs and production rates. In current 
practice, the extraction sequence is 
determined for the pre-specified cut-off and 
production rates, which are determined 
outside of the optimization procedure 
Gershon, 1983; Djilani and Dowd,1994); 

Caccetta and Hill, 2003). In fact, these three 
aspects are interdependent. That is, average 
extraction costs vary with respect to 
production rates. These costs are also main 
determinant of cut-off grades. Ore-waste 
classification based on the cut-off grade is 
essential input of extraction sequencing. Net 
present value (NPV) of each block 
determined by the extraction sequencing is 
required for finding optimal production 
rates. To sum up, each sub-problem is 
related to each other in a circular fashion and 
they cannot be optimized independently. 
Some researchers asserted that the 
determination of ultimate pit limits (UPL) 
was also a part of mine planning procedure. 
This is a definitely true interpretation if the 
extraction sequence is yielded on the basis of 
pushbacks through an UPL algorithm. This 
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approach was developed in 60’s and suits the 
problem size and complexity well. 
Extensions of this approach are currently an 
industry standard and used by much 
commercial software (Hochbaum,2001; 
Faaland et.al., 1990). Main problem 
associated with the approaches based on 
UPL determination is on block monetary 
values. Since there is no capacity constraint 
in UPL based approaches, the calculation of 
block monetary values is rather arbitrary. 
The spectacular growing in computer and 
software technologies has led to (mixed) 
integer programming (IP/MIP) as an 
emerging solution approach to the problem. 
The MIP could be the competitor of UPL - 
nested pits - pushback design – sequencing 
approach. 

2 CHANCE-CONSTRAINED 
PROGRAMMING 
A probabilistic programming approach is 
used for risk based extraction sequencing. 
Driving force behind this technique is to 
push the blocks, whose grades have more 
fluctuating in terms of multiple images of 
orebody, to late periods in addition to less 
valuable blocks. The method incorporates a 
strict measure of the probability with which 
the objective function is maximized. The 
coefficients in the objective function are 
treated as random variable. As the risk level 
increases, the less fluctuate grades of blocks 
will be forced to earlier extraction periods.  

 

Let )V,x(g  be the objective function to be 
maximized. A new variable, e, is initiated 
and the objective function is converted to a 
constraint such that the probability of the 
event that the total profit is not smaller than 
e is at least  : 

eMaximize              (1) 

Subject to 

e)V,x(gP           (2) 

Assume the random vector of net present 
value of each block: 

V = (Vij, ,i=1,..,T;  j=1,…,N)        (3) 
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where xij is binary variable, Vij is present 
value of block j in period i (random 
variable),  is the specified risk or risk level, 
P is the probability, N is the number of 
blocks, T is maximum number of periods, n 

is discount rate 
 

The expected value, E(Vj), and covariance 
matrix of Vj, VAR(Vj), are: 
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A linear combination of block NPV can be 
formulated and the result is a random 
variable r: 

N

j

ijij

T

i

xVr
11

            (8) 

The NPV has an expected value and a 
standard deviation, which depends upon the 
values, assigned to the non-random decision 
variables xij: 
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where x is binary variable column vector and 
x

T is its transpose. The expected value and 



1601

23rd International Mining Congress & Exhibition of Turkey • 16-19 April 2013 ANTALYA

variability of each block must be quantified 
using multiple images of orebody.  
 
After the mean and variance are determined 
for each block, the distribution of the 
random variable, r, must be specified for the 
risk level. In the case of independent 
variables, if the Vj’s are normally distributed, 
the variate r also exhibits normal 
distribution. The following variate, )(aZ , is 
obtained for the general risk level a :  

r

r

s

mr
Z

-
=)(a               (11) 

ZF [Z(a)]=a               (12) 

where 
ZF (.) is the cumulative normal 

distribution function. Integrating the above 
two equations yields  

aa =+¢ )]s)(Zm(r[P rr        (13) 

and the deterministic equivalent is expressed 
as: 
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where ijm  is average NPV of block j 
extracted in period i and 2

js  is variance of 
NPV of block j. Zhu et. al. (1994) 
recommended the following:  
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They pointed out that the quantity given 
above would be more conservative 
constraint because ijij xs  is greater than 

( ) 5022 .

ijij xs                 (16) 
 

 
 

3. DEVELOPMENT OF OBJECTIVE 

FUNCTION 

There are few mines sequencing process, 
which utilized from probabilistic 

programming. Albach (1967) used a bench 
by bench model, which is much easier to 
handle the sequencing rather than block 
model because the number of decision 
variables is lower. Gangwar (1982) treated 
only demand as a random variable. 
Golamnejad et. al. (2006) developed a 
stochastic model. However, when this model 
transformed into deterministic equivalents, 
this is a non-linear problem and very 
difficult to deal with sequencing problem 
because of size issues.  
 
In this paper, the block monetary values 
being a function of simulated grades and 
financial variables are treated as random 
variable. Probabilistic mine production 
sequencing problem is expressed as follows: 
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This is a non-linear function. The problem is 
then expressed by elimination parts making 
non-linear problem: 
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The objective function can be assessed in 
two parts. The first shows NPV and the 
second remarks penalty value, which is 
based on two factors: Specified risk level 
and variations of simulation value of each 
block. The variation emerges from the block 
monetary values and the block classification. 
The blocks, whose values fluctuate around 
cut-off grade, are assessed as the most risky 
blocks. In risk rank, wildly fluctuates blocks 
above cut-off grade are the second risky 
blocks. For risk level of 50%, )50(1-FZ  is 
zero. In this case, the second part of the 
objective function will be zero. This is 
equivalent to traditional sequencing 
approach based on estimation values. That 
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is, traditional sequencing is reliable for only 
50%. 
 

4. CASE STUDY 

Using gold drillhole data (Figure 1), the 
orebody has been simulated 5 times using 
sequential Gaussian simulation. Some 
sections of the simulations are given in 
Figure 2. These realizations were generated 
by sequential indicator simulation using 
SGEMS software. 
 

 

Figure 1. Drillhole data 

 

 

Figure 2. Some views of orebody images  
 

Using the CPLEX, the model developed was 
run for a series of risk level. A summary of 
input parameters are given in Table 1. 
 

Table 1. Input parameters 
Number of blocks  20*25*16 (8000 in total) 

Block size  10*10*7 m (Easting*Northing*Depth) 

Block weight   1,820 tonnes 

The number of periods  4 

Mining cost    3 $/tonne 

Processing cost   30 $/tonne 

Recovery    0.8 % 

Price     50 $/g 

Mining capacity  3,000,000 tonnes 

Processing capacity  1,500,000 tonnes 

Risk levels  50%   70%   90% 

 
There were 8,000 blocks in initial model. 
After ultimate pit limits were determined, the 
blocks outside of limits are removed from 
the system. 6,448 blocks were submitted to 
the optimization process. To generate the 
optimization matrix, the ZIMPL was used. 
The CPLEX produced the results about 18 
hours in a Pentium IV, 3.2 GHz CPU with 
512 MB RAM. The number of blocks and 
average grade produced in terms of periods 
were given in Table 2.  

 
Table 2. A summary of planning 

procedure 

(Risk 50%) 
Period Number of 

waste 

blocks 

Number of 

processing 

blocks 

Average 

grade 

(g/tonne) 

1 822 790 17.87 

2 776 836 16.07 

3 745 867 15.66 

4 593 1,019 13.97 

Total 2,956 3,492      15.90 
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(Risk 70%) 
Period Number of 

waste 

blocks 

Number of 

processing 

blocks 

Average 

grade 

(g/tonne) 

1 792 820 17.07 

2 729 883 15.86 

3 687 1,082 14.98 

4 530 1,019 13.55 

Total 2,738 3,804 15.37 

 
(Risk 90%) 

Period Number of 

waste 

blocks 

Number of 

processing 

blocks 

Average 

grade 

(g/tonne) 

1 621 991 15.34 

2 525 1,087 15.73 

3 453 1,159 14.36 

4 378 1,234 13.08 

Total 1,977 4,471     14.62 

 
The net present value of the project was 
$2,882,062,456, $2,561,179,712 and 
$1,633,003,008 for the risk levels 50, 70 and 
90%, respectively (Table 3). 
 

Table 3. Net present value generated 

according to periods 

 

(Risk 50%) 
 Dollar 

Period 1 927,671,472 

Period 2 768,652,976 

Period 3 711,842,040 

Period 4 473,895,968 

Total (NPV in totals) 2,882,062,456 

 

 

 

 

(Risk 70%) 
 Dollar 

Period 1 844,155,312 

Period 2 705,089,112 

Period 3 614,876,808 

Period 4 397,058,480 

Total (NPV in totals) 2,561,179,712 

 
(Risk 90%) 

 Dollar 

Period 1 562,779,672 

Period 2 475,718,880 

Period 3 352,019,304 

Period 4 242,485,152 

Total (NPV in totals) 1,633,003,008 

 
5. CONCLUSIONS 
In this paper, a risk based mine extraction 
sequencing approach using the probabilistic 
programming and Monte-Carlo simulation is 
introduced. For different reliability levels, a 
series of extraction sequence are generated. 
This approach can generate a sequence, 
which is corresponding to risk level 
specified by the decision maker. Future 
research should focus on reducing problem 
size for larger data sets. 
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ABSTRACT In natural stone market, the colour and texture of products are crucial for 
marketing them. Although their physical and mechanical properties are very important for 
their usage, end users mostly deal with their appearance, because generally they are used as 
decorative covering stone. Therefore, in plants, natural stone products are classified 
according to their colour and texture as well as other quality properties manually by 
experienced employees in the final part of the production process. But, colour and texture 
properties of stones can also be determined by computer-related image processing methods. 
In this study, the colour-related properties of Diyarbakir limestones were investigated by new 
developed computer programme. The program can scan any digitalised picture of natural 
stone products and produce several statistical results such as mean, variance, minimum and 
maximum colour values, skewness and kurtosis values of the colour histogram, energy, 
contrast, entropy and homogeneity values of the data which may be used to classify the 
typology and/or quality of natural stone products. For the first time with this study, the 
colour-related properties of Diyarbakir limestones are presented. 
 
 
1 INTRODUCTION 
 
The natural stone industry has become the 
most important part of the mining industry in 
Turkey for last decade. There are several 
important regions in terms of natural stone 
production such as Afyon, Denizli and 
Balēkesir in Turkey and Diyarbakir is one of 
these regions and its importance has 
increased rapidly. In Diyarbakir there are 
two main natural stone production type; 
basalt and limestone. In this study, 
Diyarbakir limestones are investigated 
according their colour properties.  
There are several different physical and 

mechanical properties of products in natural 
stone industry and these properties are used 
to determine quality and usability levels of 
natural stone products. But there is another 

property which directly affects the market 
conditions of natural stone products; it is 
visual (texture and colour) property of the 
stone. The colour-related properties are 
crucial to determine typology, colour class 
and even quality of the products. Because 
natural stones are used as decorative 
covering stone and their appearances are 
very important and value of natural stones in 
construction markets are changing according 
to their colours and textural characteristics.  
Therefore, in plants, natural stone products 

are classified according to their colour, 
texture and other quality properties. 
Generally, colour and quality classification 
applications are applied manually by 
experienced employees in the final part of 
the production process. Because it is not 
easy to describe the colour property of 

Computer Aided Statistical Investigation of Colour Properties of 
Diyarbakēr Limestones (SE, Turkey) 
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stones, these workers use check samples for 
comparing for every typology of the stones 
to classify them.  
On the other hand, after the rapid 

development in the computer related 
technologies, many studies have been 
developed to generate new methods for 
determining and classifying the colour and 
texture properties of digital images for exact 
products. According to these new 
techniques, in order to determine the colour 
properties of natural stone products, first, 
their pictures are taken under the specific 
condition which is called digitising. After 
digitising, we have colour properties of 
images as numerical data and we can apply 
different statistical and math-based methods 
under the name of image processing. But, 
these digital files contain too many data, and 
applying mathematical operations into these 
files is very difficult and may take long time. 
Therefore computer programs are developed 
and used for this aim.  
In this study, a new computer program was 

developed to determine the colour properties 
of natural stone products to produce several 
statistical results such as mean, variance, 
minimum and maximum colour values, 
skewness and kurtosis values of the colour 
histogram, energy, contrast, entropy and 
homogeneity values of the data which may 
be used to classify the typology and/or 
quality of natural stone products. As a case 
study, Diyarbakir limestones (SE, Turkey) 
were used and the remarkable results were 
obtained. 

2 IMAGE PROCESSING AND THE 
PROGRAM 
Digital image processing, or shortly image 
processing (IP) is the use of computer 
algorithms to perform some statistical 
applications and other math methods into the 
data contains pixel values obtained from the 
digitized images.  
IP involves many techniques such as 

acquisition, digitization, segmentation, and 
enhancement, classification, recording, and 
re-calling of images using different 
numerical sub-methods. IP methods are used 

in many different areas such as engineering, 
biology, medical science, aeronautics and 
space science.  
One of these areas is mining industry. IP 

techniques are used in mining industry for 
remotely controlling crushing and grinding 
circuits (Cabello et. al., 2002); for 
determining the size distribution of 
aggregates (Baykan and Yēlmaz, 2010; 
Maerz, 1998); for determining some features 
of rock masses (Cutaia et. al., 2004); in the 
identification of minerals and metal content 
estimation (Karakuĸ, 2006; Lane et. al. 
2008); for the prediction of particle size 
distribution in bench blasting (Maerz and 
Palangio, 2000; Latham et. el., 2003; 
Kemeny and Handy, 2004); and for froth 
size control in flotation (Sanchidria et. Al., 
2006; Bailey et. al., 2005; Liu et. al., 2004). 
There are also several IP studies in the 

natural stone industry and most of them are 
about the classification of the final products 
or the texture recognition of pre-products of 
natural stones (Gºkay ve G¿ndoĵdu, 2008; 
Deviren et. al., 2000; Carrino et. al., 2002; 
Alajarin et. al., 2005; Ar and Akg¿l, 2008) 
and some of these are about the colour 
identification of marble products (Ekmeki 
ve ķahin, 2006). 
In IP applications, the images displayed on 

computer monitors are described by three-
dimensional (3D) colour matrix which 
includes RGB colour codes. The colours of 
any image displayed on the computer screen 
are produced by combining RGB colours for 
each monitor pixel. Combining main RGB 
colours in one pixel results in (256)3 = 
16,777,216 colour tones on computer 
monitor (Schalkoff, 1989). If we think that 
one simple image contains thousands pixels, 
it is easily to guess that we have data contain 
millions of numbers for one simple image 
and this huge data make IP process very 
complex. In order to obtain digital image 
from stone surface, digital cameras or 
scanners can be used. 
In order to apply IP methods and 

determine the colour properties of 
Diyarbakir limestones, new computer 
program was developed. The program has a 
special algorithm and can apply many IP 
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algorithms introduced in the literature. The 
program uses the RGB colour model. Colour 
model is a method to represent colour and 
their relationship to each other. The method 
used in this study involves the following 
calculations and equations; 

 
- calculating the R, G and B values of the 

samples individually 
- calculating the greyscale (RGB) values 

of the samples 
- calculating the mean, standard deviation, 

coefficient variance, skewness and 
kurtosis values of input data 

- calculating the Energy, Contrast, Entropy 
and Homogeneity values, given by: 

i j
jiPd ),(Energy                                    (1) 

i j
jiPdji ),()(Contrast 2                           (2) 

i j
jiPdjiPd ),(log),(Entropy                      (3) 

Homogeneity 
i j

jiPd
ji

),(
)(1

1
2              (4) 

where,  i and j are the coordinates of pixels, and 

PixelsofNumberTotal
),(),( jiPjiPd                        (5) 

3 DIYARBAKIR LIMESTONES  
Turkey is one of the oldest natural stone 
producers in the world and still has one of 
the largest natural stone reserves in the 
world. There are several natural stone 
reserve basins that have different types of 
natural stone deposits that have different 
colours and properties. These reserves are 
located in several provinces, including 
Afyon, Balikesir, Denizli, and Elazig. In the 
last decade, Diyarbakir, where this study was 
conducted, has also become a very larger 
producer of natural building stones.  
The Diyarbakir basin has about 7% of the 

total natural building stone reserves of the 
country; there are more than 50 active 
natural building stone quarries and more 
than 30 natural building stone processing 

plants in the basin. About half of the natural 
building stone blocks produced in this basin 
are exported as raw blocks to international 
companies. For some quarries in Diyarbakir, 
this export percentage of raw blocks is more 
than 70% (Akkoyun and Toprak, 2012). 

As a province area, Diyarbakir is the shelf 
zone of Southern Neotethys Ocean which 
disappeared in the Eocene as a result of 
northward subduction beneath Anatolia. 
Fossils and limestone deposits of marina life 
can be seen in the north part of the basin. 
(Aktas and Robertson,1984).  

This limestone zone involving marble 
deposits extends from northeast to north and 
southwest of Diyarbakir as a thick belt. The 
limestones in the north of the province are 
known as Miosen age Fērat formation in 
Southeast Turkey (Terlemez et al., 1997).  

Almost all properties of the limestones 
(colour, density, fossil content, dissolution, 
bedding, re-crystallisation and dynamo 
metamorphism) are changeable. They are 
cream, beige, grey, pink and red in colour; 
massive, middle-thick bedded; rich in red 
algae; sometimes dolomitic; gravelly 
packstone in bottom levels, gravelly 
limestone and sometimes wackestone of 
shallow marine (reefal) in character (Altēnlē, 
1966). Petrographically, the rock should be 
classified as ñpolishable limestone.ò Stone 
types range from limestone to dolomitic 
limestone. 

Because of these different geological 
origins and dissimilar tectonic effects, there 
are numerous different types of marbles 
which have different colours and textural 
properties. They have been quarried for 
years in this basin, and they almost all can be 
classified as polishable limestone and called 
ñDiyarbakir beigeò in the market.  

In this study, 15 different samples were 
obtained from 15 different point of 
Diyarbakir basin to represent whole area. 
There are very light stones, light and slightly 
light stones. On the other hand there are 
beige, gray, pink, and even black samples 
(Figure 1)  
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   Figure 1. The Samples obtained from Diyarbakir basin for this study 
 
First, the samples were tested in order to 

determine the mechanical and physical 
properties of the stone. The main tests were 
conducted at the Marble and Natural Stone 
Laboratory at Dicle University. General 
characterisations of the stone were 
determined (Table 1). Although the samples 
were obtained form the actual quarries and 
plants and they have commercial names in 
the market, we donôt use their commercial 
names without the permission of the 
producers, and we ordered them from the 
lightest one (No1) to the darkest one (No 15) 
according to their colours (Figure1). This 
order will help understanding of the result 
charts.  

4 IP APPLICATION AND THE 
RESULTS 
After the samples were ordered and 
numbered according to their colours, the 
pictures were taken and the program was 
used to produce the results. First, the 
program converted the coloured pictures into 
greyscale mode which is easy to compute. In 

greyscale form, the pictures were scanned by 
the program pixel by pixel and all data 
contain pixel values saved into MS excel 
files which are created automatically by the 
program just after the scanning. Every pixel 
values of the pictures and all statistical 
results are saved in these files for the 
controls. 
The RGB values of the pictures are given 

in Table2. The other statistical values such 
as standard deviation or skewness and 
kurtosis are given in Table3. In this table, 
Energy, Contrast, Entropy and Homogeneity 
values are also given.  
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Table 1. Some Physical and Mechanical Properties of Samples 

Samples Unit volume weight 
(gr/cm3) Porosity (%) Schmidt Rock 

Hardness 
Uniaxial Comp. 
Strength (MPa) 

No1-(Cermik-1) 2.63 0.38 48 72.39 
No2-(Kulp) 2.61 0.32 49 71.42 
No3-(Hazro) 2.63 0.37 51 69.24 
No4-(Hani-1) 2.62 0.37 50 73.15 
No5-(Hani-2) 2.63 0.39 48 85.73 
No6-(Hani-3) 2.60 0.38 50 72.64 
No7-(Cermik-2) 2.62 0.34 49 74.65 
No8-(Ergani-1) 2.64 0.38 48 68.72 
No9-(Cungus-1) 2.61 0.33 51 78.48 
No10-(Hani-4) 2.62 0.36 48 76.75 
No11-(Hani-5) 2.61 0.36 47 69.59 
No12-(Han-6) 2.63 0.41 49 98.74 
No13-(Hani-7) 2.62 0.39 48 78.08 
No14-(Cungus-2) 2.63 0.40 51 69.46 
No15-(Cungus-3) 2.63 0.31 53 61.84 

Table  2. The Red Green Blue Features of Diyarbakir Limestones 

Samples Mean 
(RGB) Red (R ) Green (G) Blue (B) Max (RGB) Min (RGB) 

No1-(Cermik-1) 226 183 182 171 245 183 
No2-(Kulp) 222 183 179 155 242 92 
No3-(Hazro) 189 174 144 127 231 123 
No4-(Hani-1) 189 162 149 128 226 141 
No5-(Hani-2) 185 157 146 134 219 142 
No6-(Hani-3) 178 152 140 130 198 126 
No7-(Cermik-2) 172 180 124 95 251 60 
No8-(Ergani-1) 169 144 134 113 224 49 
No9-(Cungus-1) 169 138 135 124 229 123 
No10-(Hani-4) 141 133 108 84 214 71 
No11-(Hani-5) 131 84 80 57 224 54 
No12-(Han-6) 125 77 74 70 177 48 
No13-(Hani-7) 121 70 74 71 154 16 
No14-(Cungus-2) 121 104 95 83 255 48 
No15-(Cungus-3) 30 24 23 23 255 1 
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Table  3. The Colour Properties of Diyarbakēr Limestones 

Limestone samples 
Colours in Gray scale (RGB) 

Mean Standard  Dev. 
Coefficient 

Var. Skewness Kurtosis E C En H 

No1-(Cermik-1) 226 3 1.4 -1.2 7.2 5.9 1227 5303691 0.40 
No2-(Kulp) 222 4 1.9 -4.3 56.9 4.4 1200 10221441 0.24 
No3-(Hazro) 189 12 6.2 -0.7 1.1 6.4 992 2283609 0.55 
No4-(Hani-1) 189 9 4.9 -0.3 0.2 8.4 988 1119006 1.11 
No5-(Hani-2) 185 7 3.9 0.1 1.1 8.3 967 1098185 1.07 
No6-(Hani-3) 178 4 2.4 -1.4 6.8 4.3 922 5027290 0.21 
No7-(Cermik-2) 172 23 13.5 -1.0 3.6 5.3 886 2599043 0.37 
No8-(Ergani-1) 169 16 9.7 0.0 -0.3 3.3 866 7767515 0.14 
No9-(Cungus-1) 169 8 4.5 0.7 3.8 3 864 7756441 0.25 
No10-(Hani-4) 141 17 12.2 0.1 -0.1 2.8 698 6900819 0.12 
No11-(Hani-5) 131 10 7.5 0.2 1.8 2.5 639 6780402 0.11 
No12-(Han-6) 125 11 9.0 -0.8 3.2 2.4 601 6446537 0.10 
No13-(Hani-7) 121 8 6.3 -0.3 2.3 2.4 581 6266865 0.10 
No14-(Cungus-2) 121 32 26.8 1.7 4.0 3.2 582 2768154 0.18 
No15-(Cungus-3) 30 36 121.8 4.0 15.8 0.6 112 1360726 0.01 
E=Energy  C=Contrast  En=Entropy  H=Homogeneity 

 
 

 
Figure 2. The RGB Values of Diyarbakir 

Limestones 

 
Figure 3. The standard deviation of RGB 

values 

 
Figure 4. The skewness of RGB values 

 

 
Figure 5. The kurtosis of RGB values 
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Figure 6. The Energy of RGB values 

 

Figure 7. The Contrast of RGB values 

 

Figure 8. The Entropy of RGB values 

 

Figure 9. The Homogeneity of RGB values 

 

5 RESULTS AND CONCLUSIONS 
Because the samples were ordered from the 
light one to the dark one, it is easier to 
evaluate. In Fig2, the R, G, B and RGB 
values  can be seen that they decrease from 
the highest values to the lowest values which 
is very normal because the first samples has 
light colours and white is 0 and 255 is black 
in greyscale. It can be seen in Fig2 that R 
value of sample7 is higher than others, 
because sample7 is almost red stone (Fig1). 
 Standard deviation values of No14 and 
No15 are different and higher than the 
others. In both stones there are very dark and 
very light pixels which mean both extremes 
of the greyscale and as a result we have 
higher standard deviation values (Fig3). 
Skewness is a measure of symmetry, or 

more precisely, the lack of symmetry. For 
normal distribution both skewness and 
kurtosis equal zero. A distribution, or data 
set, is symmetric if it looks the same to the 
left and right of the centre point. A negative 
skewness value means right skewed 
distribution (higher greyscale data, white 
colours); positive skewness value means left 
skewed distribution (lower greyscale data, 
black colour). In Fig4 we have 3 negative 
skewness values (No1, No2 and No3) and 
they are all light colour stones. On the other 
hand, the skewness value slightly increases 
when the sample number increases. In the 
darkest stone we have the highest skewness 
result which means left side distribution 
which shows dark colour.  

Kurtosis is a measure of whether the data 
are peaked (positive) or flat (negative) 
relative to a normal distribution. According 
to Fig.5 we extremely high values on 
sample2 and sample15 and both of these 
stones have extremely light and dark pixels 
which affect kurtosis values directly. The 
other kurtosis values are about the same and 
distribution around the zero. 
Energy and homogeneity parameters are 

used to represent the homogeneity of an 
image.  Contrast feature is a measure of the 
amount of local variations present in an 
image. The higher the value of contrast is the 
sharper the structural variations in the image 
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are. Entropy gives a measure of complexity 
of the image. Complex textures tend to have 
higher entropy. 
We have slightly decease form in Energy, 

Contrast, Entropy and homogeneity values 
(Fig6, Fig7, Fig8 and Fig9). We have 
relatively homogeny colours in the first 
stones, and this homogeneity decreases with 
the stone numbers. The lowest homogeneity 
we get on No15 which contains both black 
and white colours. No4 and No5 have also 
different colours and have low homogeneity 
values.  
In this study, the colour properties of 

Diyarbakir limestones were investigated and 
remarkable results are obtained.  
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¥ZET Maden aramalarēnda sondaj alēĸmalarē olduka sēk uygulanan bir yºntemdir. Bu 
yºntemle maden aranmasē, rezerv, tenºr ve kalite gibi ºzelliklerinin belirlenmesi ciddi bir 
alēĸma gerektirir. Ayrēca, sondaj alēĸmalarē ekonomik aēdan iĸletmelere ºnemli bir 
maliyettir. Madenin ekonomiye kazandērēlmasē zorlu, fakat bir o kadar da gerekli bir s¿retir. 
Arama sondajlarēndan elde edilen veriler sayesinde sahada maden sondajē alēĸmalarēna yºn 
verilmekte ve belirlenen noktalarda sondajlara devam edilmektedir. Bu alēĸmada 
Ermenek/Konya bºlgesinde bulunan bir kºm¿r madeni iĸletmesine ait 28 adet sondaj 
verisinden yararlanēlmēĸtēr. Yeni sondaj yeri noktalarēnēn yerini belirlemek iin yapay sinir 
aĵlarē (YSA) yazēlēmē gerekleĸtirilmiĸtir. Bunun iin araziden elde edilen sondaj deĵerleri 
danēĸmanlē ºĵrenmeye sahip bir YSA algoritmasē (Geriye yayēlēm) ile eĵitilmiĸtir. 
Algoritmanēn test aĸamasēnda bulunan YSA sonularē ile yeni sondajēn yeri olarak 
kullanēlacak deneysel alēĸmalarēn karĸēlaĸtērēlmasē yapēlmēĸtēr. Bulunan sonular, muhtemel 
yeni yapēlacak sondaj noktalarēnēn en uygun yer tespitinin yapēlmasēnda YSA kullanēmēn hem 
zaman hem de maliyet aēsēndan b¿y¿k kazan saĵlayacaĵēnē gºstermiĸtir.  
 
 
ABSTRACT Drilling operations are widely used method in mine exploration. Mine 
exploration using this method is required a significant work to determine the mine 
characteristics such as reserves, grade and quality. In addition, drilling operations is an 
important outcome for mine companies. Evaluation of mines is so difficult however it is so 
necessary. Data obtained from exploration drilling is used to determine the new drilling 
points to direct the drilling work. In this study, drilling data was used obtained from 28 
drilling well in a coal mine located at Ermenek region of Konya, Turkey. Artificial neural 
networks (ANN) software has developed to determine new drilling location points at this coal 
mine. A supervised neural network learning algorithm (Back-propagation) was used to train 
and test for a drilling data obtained from coal mine. Moreover, experimental and test results 
of ANN were compared. The results showed that determination of a new drilling points using 
ANN are provided great benefit in terms of both time and cost. 
 

1 GĶRĶķ 

Madencilik, yerkabuĵunda bulunan 
madenlerin bulunduklarē yerden kazēlēp 
ēkarēlma, iĸlenme ve ¿retim sonrasē 
madencilik yapēlan alanlarēn evreye 
yeniden kazandērēlma faaliyetlerinin  

 
 
b¿t¿n¿n¿ kapsayan bir iĸ koludur. D¿nyada 
ve T¿rkiyeôde madencilik faaliyetleri 
g¿n¿m¿zde evreyi koruma altēna alacak 
ĸekilde d¿zenlenmiĸ kanun ve yºnetmelikler 
doĵrultusunda alēnan izinler erevesinde 

Sondaj Noktalarēnēn Yapay Sinir Aĵlarē ile Belirlenmesi 

A. H. ¥zdeniz 

B. Karlēk 
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yapēlmakta ve mevcut en iyi teknolojiler 
kullanēlmaktadēr(Kēlē ve Kēlē, 2008). 

G¿n¿m¿zde modern madencilik iĸlerinin 
planlanmasē toplam rezerv miktarēnēn 
bilinmesinden daha fazlasēnē 
gerektirmektedir. ¥zellikle kºm¿r 
madenciliĵinde ēkarēlacak kºm¿r¿n 
kullanēlmasēnē sēnērlayan etmenlerden olan 
k¿l, nem, kalori, k¿k¿rt gibi kimyasal 
ºzelliklerinin de ºnceden incelenmesi 
gerekmektedir. Metal madenciliĵinde ise bu 
sēnērlamalar, cevher tenºr¿n¿n sahadaki 
daĵēlēmēnēn daha ºnceden bilinmesi ve 
bºylece yataĵēn ekonomik analizinde ortaya 
ēkmaktadēr (Nasuf, 1982). B¿t¿n bu 
iĸlemler iin sahada yapēlan sondajlar ok 
ºnem kazanmaktadēr. Yapēlan sondaj 
alēĸmalarē olduka y¿ksek maliyetler 
tutmaktadēr. Bu nedenle sondaj yerini tespit 
ederken olduka iyi d¿ĸ¿n¿l¿p incelenerek 
araĸtērēlmasē gerekmektedir. Gereksiz 
yapēlan sondaj faaliyetleri iĸletmelere b¿y¿k 
y¿kler getirmektedir. Her sondaj yeri 
haritalara iĸlenerek, damarēn eĵimi yºn¿ 
deĵerler gºz ¿n¿nde tutularak, bir sonraki 
yer tespit edilmektedir.  Bu incelemeler ile 
ilgili veriler cevher yataĵēnēn aranmasē 
sērasēnda yapēlan sondajlardan elde edilir. Bu 
verilerin ileride yapēlacak planlamalar iin 
uygun sayēsal m¿hendislik parametreleri 
h©linde deĵerlendirilmesi olduka zaman 
harcayan bir iĸlem olup bunlarēn 
matematiksel yºntemler ve bilgisayar 
yardēmē ile ºz¿mlenmesi kaēnēlmazdēr. 

Cevher ¿retiminin planlanmasē ve jeolojik 
modelleme alēĸmalarē iin bilgisayar desteĵi 
uzun zamandēr kullanēlmasēna karĸēlēk, son 
yēllardaki bilgisayar teknolojisi ve yazēlēm 
alanlarēndaki geliĸmelere baĵlē olarak b¿y¿k 
ilerlemeler saĵlanmēĸ ve ok yºnl¿ 
madencilik paket programlarē (Micromine, 
Surpac, Datamine, Mintec, Vulcan, vb.) 
geliĸtirilmiĸtir (Ergin ve ark., 1998). 

 

Batē Toroslarda bulunan Ermenek linyit 
havzasē yaklaĸēk 620 km2 lik bir alanē 
kapsamaktadēr(ķekil 1). Ermenek havzasēnda 
farklē yºrelerde, birbirinden baĵēmsēz ve 

ekonomik olarak iĸletilen ocaklar dºrt 
bºlgeye ayrēlēr (ķensºĵ¿t ve ¢ēnar 1998).  
Bu bºlgeler, Ermenek havzasēnēn orta 
kesiminde yer alan Asar daĵē baz alēnmak 
¿zere Asar daĵēnēn doĵusundaki ¢anakē 
ukuru ve Keĸirlik bºlgesi ile Asar daĵēnēn 
kuzeybatēsēnda yer alan Pamuklu-Tebebaĸē 
yºresi ile Asar daĵēnēn batēsēndaki Boyalēk 
mevkiidir(Arslansan, 1996). Bºlgede irili 
ufaklē birok firma, yeraltē ¿retim 
yºntemiyle kºm¿r ¿retimi yapmaktadēr.  

 
 
 
 
 
 
 
 
 

 

ķekil 1. Sondajlarēn yapēldēĵē yer 

Yapay sinir aĵlarē (YSA) canlēlarda 
bulunan biyolojik sinir sisteminin 
alēĸmasēnē elektronik ortama taĸēmayē 
hedefleyen bir programlama yaklaĸēmēdēr. 
YSAô da canlēlarda olduĵu gibi ºĵrenme, 
hatērlama ve ºĵrendiklerini g¿ncelleme gibi 
yeteneklerinin olmasē hedeflenmektedir. 
Sinir sisteminin davranēĸlarēnē 
kopyalayabilmek iin yapēsēnēn da 
kopyalanmasē gerektiĵini d¿ĸ¿nen bilim 
adamlarē YSA modellerken de sinir 
sisteminin yapēsēnē ºrnek almēĸlardēr. ķekil 
2ôde gerek sinir aĵē ile yapay sinir aĵ 
modeli (perceptron)  gºr¿lmektedir 
(Rosenblatt, 1962). 

Yapay sinir h¿crelerinin birbirine 
baĵlanmasēyla oluĸan bir YSA ºĵrenme 
algoritmalarēndan herhangi birini kullanarak 
ºĵrenme s¿recini tamamladēĵēnda kullanēma 
hazēr hale gelir. YSA alēĸtēĵē s¿rece 
ºĵrenme ve bilgilerini g¿ncelleme 
yeteneĵine de sahiptir. YSAônēn temel 
ºzellikleri aĸaĵēda ºzetlenmektedir:  

 Problemlerin nasēl ºz¿mleneceĵini 
ºĵrenen bilgisayarlardēr 
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Problem ºzme ºrnek verilere ve 
ºĵrenme biimine dayandērēlēr 
Uzman bilgisine gereksinim 
gºstermezler 
Deĵiĸik ºrnekleri ayērt etmede ºnemli 
ºzellikleri ve baĵlantēlarē kendi ilerinde 
tanēmalarē iin eĵitilirler 
Gerek zamanda gerek veriler ile ya da 
ºrnek veriler ile ºĵretilirler 
Yeterli yetenekte uygun bir mimariye ve 
ºĵrenme yapēsēna gereksinim duyarlar. 

 
 
 
 
 
 

 

ķekil 2. Gerek sinir aĵē ve yapay sinir aĵ 

Eĵitme ve ¥ĵrenme aynē anlama 
gelmezler. Eĵitme, aĵēn ºĵrenmesi iin bir 
iĸlemdir. ¥ĵrenme ise eĵitme iĸleminin 
neticesidir. Eĵitme aĵa dēĸarēdan etkidir. 
¥ĵrenme ise aĵēn ierisinde geliĸtirilen bir 
aktivitesidir. Danēĸmanlē (supervised) ve 
danēĸmansēz (unsupervised) olmak ¿zere iki 
tip ºĵrenme vardēr.  

¥ĵreticili eĵitmede, elde doĵru ºrnekler 
vardēr. Yani eĵitme ºrneklerinin tamamē iin 
(x1, x2, ..., xn) ĸeklindeki giriĸ vektºr¿n¿n; 
(y1, y2, ..., yn) ĸeklindeki ēkēĸ vektºr¿, tam 
ve doĵru olarak bilinmektedir. Herbir (x1, 
y1), (x2, y2), ...., (xn, yn) ifti iin, aĵ doĵru 
sonularē verecek ĸekilde, seilen bir 
ºĵrenme kuralē yardēmēyla eĵitilir. Bu 
yºntemde aĵa giriĸ ºrnekler verilir ve 
performans seviyesi ile ilgili geri besleme 
bilgisi verilmez. Aĵ giriĸ iĸaretine gºre 
deĵiĸtirilmesi esastēr. Bu durumda hibir 
eĵiticiye ihtiya yoktur. Probleme ait veri 
giriĸlerine karĸēn ēkēĸlar mevcut deĵildir. 
Bu y¿zden bu t¿r bir eĵitme, giriĸ verilerini 
gruplandērarak eĵittikten sonra verilen 
herhangi bir giriĸin eĵitme sēnēflarēndan 
hangi sēnēfa ait olduĵunu gºsterebilir 
(Hopfield, 1987). 

¢ok katmanlē Perceptron (Perception-
neuron bileĸiminden oluĸmuĸ ºzel bir kelime 
olup idrak-algēlayēcē manasēndadēr)  giriĸ ve 

ēkēĸ katmanlarē arasēnda birden fazla 
katmanēn kullanēldēĵē ileri beslemeli (feed-
forward) YSA sistemidir. Gizli katman 
(hidden layer) olarak isimlendirilen bu ara 
katmanlarda, d¿ĵ¿mleri giriĸ ve ēkēĸ 
katmanlarēna doĵrudan baĵlē olmayan iĸlem 
elemanlarē vardēr. ķekil 3ôde ok katmanlē 
perceptronun genel yapēsē verilmiĸtir. ¢ok 
katmanlē perceptronlar, tek katmanlē 
perceptronlara ait sēnērlamalarēn biroĵunu 
ortadan kaldērmalarēna raĵmen, ºnceleri 
etkin eĵitme algoritmalarēnēn mevcut 
olmamasēndan ºt¿r¿ uygulamalarē yaygēn 
deĵildi. Ancak yeni eĵitme algoritmalarēnēn 
geliĸtirilmesi ile bu durum 
deĵiĸmiĸtir(Karlēk, 1994). 

¢ok katmanlē aĵlarda, veriler giriĸ 
katmanē tarafēndan kabul edilirler. Aĵ iinde 
yapēlan iĸlemler sonucunda ēkēĸ katmanēnda 
oluĸan sonu deĵer, istenen cevap ile 
karĸēlaĸtērēlēr. Bulunan cevap ile istenen 
cevap arasēnda herhangi bir ayrēlēk varsa, 
aĵērlēklar bu farkē azaltacak ĸekilde yeniden 
d¿zenlenir. Giriĸteki deĵer, aĵērlēklar uygun 
noktaya ulaĸana kadar deĵiĸmez. Hesaplanan 
ēkēĸlar, istenilen cevaplarla karĸēlaĸtērēlarak 
sonuta gerekirse hata belirtilir. Hata iĸareti 
gizli iĸlem elemanlarēndan ēkēĸ birimine 
olan aĵērlēklarē deĵiĸtirmekte kullanēlēr.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ķekil 3. (n:m:p) mimarisine sahip birok 
katmanlē perceptronun yapēsē 

Hatanēn geriye yayēlmasē (Back-
propagation) eĵitme algoritmasē, ok 
katmanlē, ileri yayēlēmlē bir perceptrondan 
elde edilen ēkēĸlar ile eldeki hedef ēkēĸlar 
arasēndaki hatalarēn karesinin ortalamasēnē 
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edilen sondaj deĵerleri danēĸmanlē 
ºĵrenmeye sahip bir YSA algoritmasē ile 
eĵitilmiĸtir. Algoritmanēn test aĸamasēnda 
bulunan YSA sonularē ile yeni sondajēn yeri 
olarak kullanēlacak deneysel alēĸmalarēn 
karĸēlaĸtērēlmasē yapēlmēĸtēr. 

Bu verilerin 16 adedi (16x3) eĵitme 
(training), kalan 12 tanesi ise test iin 
kullanēlmēĸtēr.  Aynē iterasyonda deĵiĸik 
ºĵrenme oranē (learning rate) deĵerleri 
verilerek en az hata veren optimum deĵer 0,1 
olarak tesbit edilmiĸtir. YSA programēndan 
50000 iterasyon iin karesel ortalama hata 
yaklaĸēk 0,516 bulunmuĸtur. Aĵ ēkēĸēnda 
deĵiĸik sondaj verilerine gºre sondaj 
verilerinin kesip kesmediĵi kararē, 12 test (6 
kesmeyen ve 6 kesen) deĵeri iin ortalama 
tanēma oranē %92,66 olmuĸtur.  
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ĸekilde doĵrudan, bir kēsmē da yarē mamul 
haline getirildikten sonra ihra edilmektedir. 
D¿nya Ticaret ¥rg¿t¿ (WTO) 2010 verilerine 
gºre madencilik ile ilgili ham ve yarē mamul 
ihracatē 4 trilyon dolarē gemektedir. 
Hammadde olarak ihra edilen madenler de 
250 milyar dolara yaklaĸmēĸtēr (WTO, 2011). 
  
T¿rkiyeônin iinde olduĵu Ortadoĵu 
bºlgesinde ise madencilik ve petrol, bazē 
ekonomilerin motor g¿c¿d¿r. ¥zellikle Ķran 
ve T¿rkiyeônin ekonomilerinde metal ¿retimi 
ve end¿striyel minerallerin yeri 
k¿¿msenemez. Metal ¿retimi aynē zamanda 
Bahreyn, Umman, Katar, Suudi Arabistan ve 
Birleĸik Arap Emirliklerinin de petrol dēĸē 
ekonomilerinin bir faktºr¿d¿r. 2010ôda 
Ortadoĵu bºlgesi d¿nyadaki ham petrol¿n 
%31ôi, doĵal gazēn %14,4ô¿n¿ ¿retmiĸtir. 
Ayrēca %16 gypsum (cips), chromite (kromit)  
%12, potasyum %10, rafineri petrol ¿r¿nleri 
%9, al¿minyum, %8, amonyak, imento ve 
fosfatēn her biri %7 ve elik %3ôt¿r (USGS, 
2010). 

2 T¦RKĶYEôDE MADENCĶLĶK 
T¿rkiye doĵal kaynaklar aēsēndan ºnemli bir 
potansiyel taĸēmaktadēr. Ancak ¿lke 
ekonomisinde madenciliĵin ºnemli bir yeri 
olduĵu sºylenemez. Maden M¿hendisleri 
Odasēnēn ñMadencilik Sektºr Raporu (2002-
2010)ò verilerine gºre; T¿rkiye, ¿retilen 
madensel kaynak eĸitliliĵi aēsēndan, 152 
¿lke arasēnda, 29 maden t¿r¿nde yapēlan 
¿retim baz alēndēĵēnda, 10. sērada yer 
almaktadēr; ancak ¿retici ¿lkelerin d¿nya 
pazarē ii paylarē sēralamasēnda % 0.16 oranē 
ile 52. sēradadēr (TMMO, 2011).  

Yapēlan araĸtērmalarda T¿rkiyeôde, 650'ye 
varan renk ve dokuda mermer eĸidinin 
bulunduĵu belirlenmiĸtir. Mevcut verilere 
gºre ¿lkemizde 3,8 milyar mį iĸletilebilir 
mermer, 2,7 milyar mį  iĸletilebilir traverten 
ve 995 milyon mį  iĸletilebilir granit rezervi 
olmak ¿zere toplam 7,495 milyon mį  doĵal 
taĸ rezervi bulunmaktadēr. Bu verilere gºre de 
d¿nya doĵal taĸ rezervinin yaklaĸēk % 40ôē 
T¿rkiyeôde bulunmaktadēr. D¿nya bor 

rezervinin % 72ôsi, d¿nya feldispat rezervinin 
% 23ô¿, Bentonit rezervinin % 20ôsi 
¿lkemizde bulunmaktadēr. D¿nyanēn ikinci 
b¿y¿k soda k¿l¿ rezervi olan Beypazarē 
Trona yataĵēnē iĸletmek ¿zere kurulan tesis, 
yēlda 1 milyon ton soda k¿l¿, 100 bin ton 
sodyum karbonat ¿retimi ile d¿nya 
t¿ketiminin % 2,5ôini karĸēlamaktadēr. 
Haziran 2012 itibari ile 28,776 adet maden 
ruhsatē, 9108 adet de faal iĸletme (312 adet 
arama dºnemi iĸletmeler dahil) halinde maden 
sahasē bulunmaktadēr. Bunlarēn 7720ôsi II-B 
grubu (doĵal taĸlar) ruhsatēdēr (MĶGEM, 
2012).  

T¿rkiyeônin 2010 yēlē doĵrudan maden 
ihracatē 2,5 milyar dolar civarēnda olmasēna 
raĵmen, madenciliĵin ihracat iindeki 
aĵērlēĵēnē deĵerlendirmek iin bu veri tek 
baĸēna yeterli deĵildir. ¢¿nk¿ bu deĵerler 
sadece hammadde olarak yapēlan ihracatē 
yansētmaktadēr. Dēĸ Ticaret M¿steĸarlēĵēnēn 
ñ2011 yēlē Fasēllara Gºre Dēĸ Ticaretò 
verilerinden alēnan ihracatēn madencilikle 
ilgili 68-83 arasē fasēllarē toplam deĵeri 28 
milyar dolarēn ¿zerindedir.  

Madenciliĵin en son veriler ile ihracat 
iindeki payē iin bir aylēk dēĸ ticaret 
verilerine bakēldēĵēnda ise; 2012 Mayēs 
ayēnda fasēllar d¿zeyinde en b¿y¿k ihracat 
kalemi, ñkēymetli taĸlar ve metallerò (1,67 
milyar dolar) olurken; bu fasēlē ñmotorlu kara 
taĸētlarē ve aksam paralarēò (1,25 milyar 
dolar), ñdemir ve elikò (1,07 milyar dolar), 
ñkazanlar, makineler, mekanik cihazlar ve 
aletler; bunlarēn aksam ve paralarēò (1,06 
milyar dolar) ve ñelektrikli makina ve 
cihazlar, bunlarēn aksam-paralarēò (816 
milyon dolar) izlemektedir (T¦ĶK, 2012).  

Madencilik mamulleri ithalat iinde de 
ºnemli bir yere sahiptir. 2012 Mayēs ayēnda; 
en y¿ksek ithalatē olan fasēl ñmineral yakētlar 
ve yaĵlarò (4,79 milyar dolar) olmuĸtur. Bu 
faslē; ñkazanlar, makineler, mekanik cihazlar 
ve aletler; bunlarēn aksam ve paralarēò (2,49 
milyar dolar), ñdemir ve elikò (1,83 milyar 
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4 BĶLGĶ, BĶLGĶSAYAR VE ĶNTERNET 
EKONOMĶSĶ 

Bilgi ekonomisi iki belirgin güçten ortaya 
ēkmaktadēr, bunlar ekonomik faaliyetlerde 
artan bilgi yoĵunluĵu ve ekonomik iĸlerin 
k¿reselleĸmesindeki artēĸtēr. Bilgi 
yoĵunluĵundaki artēĸ, enformasyon 
teknolojisi devrimi ve teknolojik deĵiĸmenin 
b¿t¿nleĸmiĸ g¿c¿nden b¿y¿k ºl¿de 
etkilenmektedir. Bununla birlikte, bilgi 
ekonomisi tek bir unsura deĵil, ortaya 
ēkmakta olan t¿m ekonomik yapēyla veya bu 
olgularēn birleĸimiyle ilgilidir (Houghton ve 
Sheenan, 2002: 2, aktaran Altēnok vd. 2003). 
¢aĵēmēzda bilgi bir pazar ¿r¿n¿ haline 
gelmiĸtir. Ķmtiyaz haklarē, lisans haklarē gibi 
isimler altēnda bilgi doĵrudan alēnēp satēlan, 
ithalat ve ihracatē yapēlan bir ¿r¿n haline 
gelmiĸtir. ¥rneĵin ABDônin 2010 yēlēnda bu 
alandaki ihracat geliri (95.80 milyar dolar) 
T¿rkiyeônin 2009 yēlē toplam ihracatē (92.09 
milyar dolar) deĵerinden fazladēr.  

Son yirmi yēlda bilgisayar ve iletiĸim 
teknolojisinin iĸ ve topluluk hayatēnēn t¿m 
alanlarēnda artan kullanēmēna tanēk 
olunmuĸtur. Bu patlama, bilgi iĸleme ve 
iletiĸim birim performans baĸēna d¿ĸen 
maliyetlerdeki keskin d¿ĸ¿ĸten ve 
kullanēcēlarēn ihtiyalarēna uygun 
uygulamalarēn hēzla geliĸtirilmesinden 
kaynaklanmēĸtēr. Dijitalleĸme, aēk sistem 
standartlarē ve yeni bilgi iĸleme ve iletiĸim 
sistemleri iin yazēlēm geliĸtirilmesi ve 
destekleyici teknolojiler kullanēcēlarēna 
enformasyon devriminin potansiyelini 
gerekleĸtirmek iin yardēmcē olmaktadēr 
(Houghton ve Sheenan, 2002: 2, aktaran 
Aslan ve ¥ner, 2012). 

Bilgisayar tabanlē teknolojinin de 
kendisine has bir ekonomisi oluĸmuĸtur. 
G¿n¿m¿zde d¿nyanēn en b¿y¿k ĸirketleri 
arasēnda yazēlēm ve internet ĸirketleri yer 
almaktadēr. Microsoft, Google, Facebook gibi 
piyasa deĵerleri 100 milyar dolarlarē geen 
firmalarēn gemiĸleri 20 yēlē gemez. Bu 

alandaki firmalar ok hēzlē ĸekilde geliĸmekte 
ve ok kēsa s¿relerde sermaye birikimi 
saĵlamaktadērlar. Mesela Googleônin piyasa 
deĵeri 150-180 milyar dolar arasēnda, 
Facebookôun piyasa deĵeri 100 miyar dolarēn 
¿st¿nde ifade edilmektedir. Neredeyse birok 
¿lkenin GSMHôēndan daha b¿y¿k bir deĵere 
sahip olan bu ĸirketlerin her biri bilgi ve 
iletiĸimin ekonomik deĵerinin gºstergeleridir.  

Ķnternet ekonomisinin bir parasē olan 
elektronik ticaret, aĵlarla birbirine baĵlanan 
bilgisayar ve mobil iletiĸim aralarēnēn 
yarattēĵē deĵiĸimin en ºnemli sonularēndan 
biri olarak karĸēmēza ēkmaktadēr. Ķnternet 
kanalēyla yapēlan e-ticaret, m¿ĸteriler ve 
¿reticiler arasēndaki etkileĸimi arttērmaktadēr.  

Ķnternet ve e-ticaret ile birlikte iĸletmeler 
iin sanal d¿nyada yeni iĸ kurallarē oluĸtu. 
Mekandan baĵēmsēz, hēzēn ok ºnemli olduĵu 
ve iĸ s¿relerinin verimli ve etkin 
y¿r¿t¿lebilmesi iin bilgi iletiĸiminin ĸart 
olduĵu yeni bir ekonomi ĸekillendi. Bu yolla 
¿r¿n geliĸtirmeden, konumlandērmaya ve 
taĸēmaya kadar birok faaliyet arasēnda geen 
s¿re azalmaktadēr.  Hēzlē ¿retim, hēzlē 
pazarlama, m¿ĸteriye hēzlē eriĸim, 
hammaddenin hēzlē tedariki, malēn hēzlē 
sevkiyatē zaman boyutunun ºnemini 
artērērken, eskiden tek bir coĵrafyada 
gerekleĸen iĸ s¿relerinin artēk coĵrafi 
konumdan baĵēmsēz y¿r¿yebilmesi yeni 
ĸekillenen ekonominin ºnemli gºstergeleridir 
(Altēnok, vd. 2003).  

Geliĸen teknolojinin firmalara sunduĵu 
avantajlē ortamda firmalarēn ¿r¿nlerini, uygun 
olabilecek her eĸit etkin pazarlama yºntemi 
ile m¿ĸteriye ulaĸtērmasē gerekmektedir 
(Mesti, 2007). Sanal ortamda fiyat 
deĵiĸiklikleri anēnda saptanabildiĵi iin, rakip 
firmalar da hēzlē bir ĸekilde fiyatlarēnda 
ayarlama yapabilmektedir (Kēlēn Savrul ve 
Kēlē, 2011).  Bu da firmalar arasē rekabetin 
artmasē anlamēna gelmektedir. Rekabet 
koĸullarēnda firmalar ¿r¿nlerini daha d¿ĸ¿k 
fiyatlardan satacak olsa da, bundan 
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b¿teye sahip olan Amerika Birleĸik 
Devletleri d¿nya ¿zerinde ñyumuĸak” bir 
liderlik uygulamaktadēr. Bu liderlik askeri 
g¿ce olduĵu kadar iktisadi ve k¿lt¿rel 
tahakk¿me de dayanmaktadēr (Lacoste, 
2008:30).  

Soĵuk Savaĸ sonrasē dºnemde ekonomik 
kapasitenin ulusal güç parametreleri içindeki 
konumunda ºnemli bir mahiyet deĵiĸimi 
yaĸanmēĸtēr. Ķletiĸim teknolojisindeki 
olaĵan¿st¿ sērama ile y¿ksek bir ivme 
kazanan k¿resel ºlekli karĸēlēklē baĵēmlēlēk 
iliĸkisi devlet-dēĸē aktºrlerin ulusal strateji 
içindeki ºnemlerini arttērmēĸtēr. Bugün 
okuluslu ĸirketler arasēndaki iliĸkiler devlet-
ºlekli iliĸkilerin de ºtesinde etkiler 
yapabilmektedir (Davutoĵlu, 2010:25). XXI. 
Y¿zyēlēn baĸēnda 65.000ôden biraz fazla 
okuluslu ĸirket d¿nya ¿zerinde 850.000 baĵlē 
ĸirketi-ĸubeyi kontrol ediyor. Toplamda 54 
milyondan daha fazla ¿cretli alēĸtērēyor ve 19 
trilyon dolarlēk, yani d¿nya ticaretinin 
yaklaĸēk iki katē kadar bir k¿resel ciroya 
sahipler. D¿nyadaki ilk 50 okuluslu ĸirketin 
33ô¿n¿n Amerikalē (Lacoste, 2008: 44) 
olmasē, g¿c¿n ekonomi iliĸkisini aēka 
gºstermektedir. 

Uluslararasē ticaretteki engellerin 
kaldērēlmasē esasēna dayanan ticari 
k¿reselleĸme, kapitalist ¿retimi, ticareti ve 
finansman aĵēnē geliĸtirip deĵiĸtirmektedir 
(Alagºz, 2007:184, aktaran Dikkaya ve 
¥zyakēĸēr, 2008:33). G¿n¿m¿z finans 
piyasalarēnēn mekan kavramēna baĵlē 
olmaksēzēn muazzam bir geliĸme gºsterdiĵi 
gºr¿lmektedir. Eskiden karĸēlēklē bir iletiĸimle 
el deĵiĸtiren sermaye, ĸimdilerde artēk 
elektronik ortamlarda mübadeleye konu 
olabilmektedir (Dikkaya ve ¥zyakēĸēr, 
2008:40). 

Strateji, esasēnē gelecek ortamēndan alēr. 
Bu haliyle, yeniliĵin, deĵiĸmelerin, 
ilerlemelerin uzun ve orta vadeli olarak 
deĵerlendirilmesi demektir. Bu 
deĵerlendirme, kaynaklarēn bir kēsmēnēn 

ileriye yºnelik olarak muhafaza edilmesini 
gerektirir (Dedeoĵlu, 2008:108). Bug¿n 
globalleĸme kavramēnda ifadesini bulan 
baĵēmlēlēĵēn boyunduruĵa dºn¿ĸmemesini 
saĵlayacak en ºnemli unsur, bir milletin 
d¿nya piyasalarēnda sahip olduĵu rekabet 
edebilme g¿c¿d¿r. Bu g¿c¿n korunmasē, 
s¿rd¿r¿lmesi ve geliĸtirilmesi, devletlerin 
temel gºrevi olmalēdēr (Toptaĸ, 2009:58-59). 
Bu tespitler ēĸēĵēnda bakēldēĵēnda herhangi bir 
kaynaĵēn d¿nyadaki toplam rezervinin ºnemli 
kēsmēnē elinizde bulunduruyorsanēz, o kaynak 
stratejik bir kaynaktēr. ¥rneĵin D¿nya ñborò 
rezervinin yaklaĸēk %72ôsi, ñmermerò 
rezervinin ise yaklaĸēk %40ôē T¿rkiyeôde 
bulunmaktadēr. Bu her iki kaynaĵēn T¿rkiye 
iin stratejik kaynaklar olduklarē 
tartēĸmasēzdēr. Ne zaman, ne kadar 
¿retileceĵi, ne zaman saklanacaĵē, daha 
y¿ksek katma deĵerler elde etmek iin ne 
ĸekilde iĸleneceĵi, kaa satēlacaĵē ve hatta 
kime satēlacaĵē stratejik olarak verilecek 
kararlardēr. En kēsa zamanda ēkarēp, 
alēcēlarēn talep fiyatēndan piyasaya arz 
edilmesi ºngºr¿s¿zl¿kt¿r. Ķkamesi olmayan 
kaynaklarēn piyasada fiyatē alēcēlar tarafēndan 
deĵil, satēcēlar tarafēndan belirlenir. Aksi 
durum elindekinin deĵerini bilmemektir.  

Ķletiĸimde ve ticarette interneti kullanma 
stratejik bir ºnem kazanmēĸtēr. ¥rneĵin 
ñFacebookò, ñGoogleò, ñTwitterò gibi 
internet servis saĵlayēcēlarē ºnemli bir ihra 
metasē olmanēn ºtesinde kurulduklarē ¿lkeler 
iin aynē zamanda stratejik servislerdir. 
Piyasa deĵerlerinin her biri iin 100 milyar 
dolarlarēn ¿zerinde olmasē, t¿m d¿nyadaki 
reklam hizmetinden ¿lkelerine ektikleri payē 
ifade etmektedir. Bunun ºtesinde kiĸiler ve 
kurumlar arasē bilgi akēĸēnē e-posta, sosyal 
paylaĸēm ieriklerinden izleyebiliyor ve 
saklēyor olmalarē stratejik d¿zeyde bir 
istihbarat verisi saĵlamaktadēr.  

SONU¢ VE ¥NERĶLER: STRATEJĶK 
BĶR ADIM OLARAK T¦RKĶYEôDE 
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MADENCĶLĶK E-BORSALARI 
¥NERĶSĶ 
¢alēĸmanēn buraya kadarki kēsmēnda (1.ve 2. 
bºl¿mler) D¿nya’da ve T¿rkiyeôde 
madenciliĵin sanayi, istihdam, ihracat vb. 
medeniyet ve ekonomi iindeki ºnemi 
hakkēnda bir perspektif oluĸturulmaya 
alēĸēldē. 3.ve 4. bºl¿mlerde borsacēlēk, bilgi 
ve bilgisayar ekonomisi, internet ekonomisi 
ve e-ticaret konularēnda bir perspektif 
oluĸturulmaya alēĸēldē. 5. Bºl¿mde ekonomi-
strateji iliĸkisi resmedilmeye alēĸēldē. Bu 
bºl¿mde alēĸmanēn asēl gayesi olan 
T¿rkiyeôde madencilik konusunda e-borsa 
kurulmasēnēn gereke ve avantajlarē 
sergilenecek, bu konuda harekete 
geilebilmesi iin d¿ĸ¿nsel tartēĸma zemini 
oluĸturulmaya alēĸēlacaktēr.  

T¿rkiye coĵrafi konumu ile d¿nyanēn ¿ 
kētasēnēn (Afro-Avrasya) kesiĸim merkezi, 
tarihi gemiĸi ve ĸimdiki ekonomik g¿c¿ ile 
de bºlgesinin ºnemli bir aktºr¿d¿r. ¥nemli 
bir devlet ve kurumsallaĸma deneyimi, 
k¿¿msenemeyecek bir beĸeri sermaye 
(nitelikli insan g¿c¿) birikimine sahiptir. 
Akrabalēk baĵlarēyla T¿rki Cumhuriyetleri, 
inan baĵlarēyla M¿sl¿man ¿lkeler, 
m¿ttefiklik iliĸkileri ile ABD ve NATO 
¿lkeleri, adaylēk iliĸkisiyle Avrupa Birliĵi ve 
coĵrafi yakēnlēĵēyla Rusya d¿ĸ¿n¿ld¿ĵ¿nde; 
T¿rkiye ok ºnemli bir aĵēn merkezindedir. 
Ortadoĵu, Asya ve Avrupa arasēnda bir enerji 
koridoru olmasē da bir baĸka artē deĵerdir. 
Madencilik kaynaklarē aēsēndan da son 
derece zengin rezervlere sahiptir. Bor, 
mermer gibi bazē madenlerde ise d¿nya 
rezervinin ºnemli kēsmēnē tek baĸēna 
barēndērmaktadēr. 

D¿nya mermer rezervinin yaklaĸēk %40ôē 
(5.137.342.751m3 toplam potansiyel rezerv) 
T¿rkiyeôdedir. Bu mermerler genellikle d¿nya 
pazarlarēnda ¿st¿n kalitesiyle ilgi eken 
mermer tipleridir (¢etin, 2003). 

T¿rkiyeônin konumu, sahip olduĵu maden 
rezervleri ve ¿retim kapasitesi, ekonomik 

g¿c¿ ve kurumsal kapasitesi dikkat 
alēndēĵēnda; bºlgede madencilik konusunda 
kurulacak ilk borsanēn merkezi olabilir. Bunu 
gerekleĸtirebilecek kapasiteye de her aēdan 
sahiptir. Bu borsalarēn T¿rkiyeôde 
kurulmasēnēn, ¿lkenin d¿nya ticaretindeki 
etkinliĵini ve itibarēnē arttēracaĵē gibi, T¿rk 
Lirasēnēn uluslararasē ticarette daha yaygēn 
kullanēlan para birimi haline gelmesi, ek 
istihdam, site reklam gelirleri ve borsa 
faaliyetlerinden gelir saĵlama gibi birok 
faydayē saĵlayacaĵē ĸ¿phesizdir.  

G¿n¿m¿z internet ve e-ticaret altyapēsē 
d¿ĸ¿n¿ld¿ĵ¿nde fiziki bir borsa kurmaya artēk 
ihtiya kalmamēĸtēr. Fiziki bir borsa; fiziki bir 
mekan, depolar, idare ve teĸhir mekanlarē gibi 
yapēlar; ¿r¿nlerin nakliyesi, korunmasē; 
alēĸanlarēn, alēcē ve satēcēlarēn bu mekana 
ulaĸēmē gibi hem maliyetli hem de zaman 
kaybettirici bir giriĸim olacaktēr. ¢aĵa uygun 
bir madencilik borsasē óe-borsaô olmalēdēr. 
Her mesafeden, her ¿lkeden t¿m alēcē ve 
satēcēlarēn ēĸēk hēzēnda ulaĸabileceĵi, saniyeler 
iinde alēĸveriĸin yapēlabileceĵi aĵdaĸ óe-
borsaôlar. Bunlarēn kēsa zamanda baĸlamalarē 
ve hēzla oĵalmalarē beklenmektedir. Ķlk 
fikrin ortaya atēlmasēyla her ¿lke bu borsalarē 
kendi ¿lkelerinde faaliyete geirmek 
isteyecek, doĵal olarak bu konuda bir rekabet 
baĸlayacaktēr. Ancak bu alanda ilk olmanēn, 
yeterince hēzlē olmanēn, zamanēnda etkin 
ĸekilde faaliyete hazēr olmanēn ºnemli 
avantajlarē vardēr.   

Bu konuda kurulabilecek e-borsalar;  

a) óDoĵal Taĸlar e-Borsasēô,  

b) ó¢imento ve Ķnĸaat Hammaddeleri e-
Borsasēô,  

c) óMetalik Madenler e-Borsasēô,  

d) óEnd¿striyel Hammaddeler e-Borsasēô,   
e) óEnerji Hammaddeleri e-Borsasēô, 

f) óBor e-Borsasēô ĸeklinde olabilir.  

Ancak baĸlamak iin en uygun olandan 
baĸlayēp kurumsal bir tecr¿be kazanēldēktan 
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sonra hēzla diĵerleri peĸ peĸe faal hale 
getirilmelidir.Bunun iin en uygun baĸlangē 
óDoĵal Taĸlar e-Borsasēô ile yapēlmalēdēr.  

 óDoĵal Taĸlar e-Borsasēô iin bir model 
ºnerilecek olursa; merkezinde e-borsanēn 
olduĵu birbiriyle iliĸkili beĸ temel birimden 
oluĸacaktēr. 

1) óDoĵal Taĸlar e-Borsasēô 

2) Akreditasyon Enstit¿s¿ 

3) Satēcēlar 

4) Alēcēlar 

5) Aracē Bankalar 

 

ķekil 1: e-Borsa Ķliĸki ķemasē 

Birimler; 

óDoĵal Taĸlar e-Borsasēô: ¦ye olan 
madencilik firmalarēnēn doĵal taĸ ¿r¿nlerinin 
akredite numune resimleri ve bilgileri ile 
internet servis saĵlayēcēsēnda (web server) 
sergilendiĵi, alēm satēmēn gerekleĸtirildiĵi, 
d¿zenlenip denetlendiĵi birimdir.  

Akreditasyon Enstit¿s¿: Enstit¿; borsaya 
kote olacak firmalarēn ve satēĸē yapēlacak 
¿r¿nlerin, alēcēnēn korunmasē maksadēyla 
denetlenmesi, sēnēflandērēlmasē, standartlarēnēn 
belirlenmesi ve belgelenmesi iĸlevini 
gºrecektir. Firmalara b¿y¿kl¿klerine gºre 
farklē d¿zeyde akreditasyon belgesi 
verilebilecektir. ¥rneĵin Amerika Mermer 
Enstit¿s¿nde (MIA) ñ1. Natural Stone 
Fabricator (Primarily Residential), 2. 
Commercial A Contractor (Heavy 
Commercial), 3. Commercial B Contractor 
(Light Commercial)ò ĸeklinde ¿ farklē 
akreditasyon belgesi verilmektedir.  Borsaya 

sadece akredite firmalar kote olabilecektir. 
Akreditasyon standartlarēnēn oluĸmasē, 
bilinmesi ve yaygēnlaĸmasē iin firmalara 
eĵitim,dok¿man vb. hizmetleri saĵlayacaktēr. 

Enstit¿ firmalarēn akreditasyonu dēĸēnda 
satēlan ¿r¿nlerin akreditasyonunu da 
saĵlayacak ve b¿t¿n iĸlemler iin alanēn 
uzmanlarēndan istifade edecektir.  Satēĸa 
sunulan ¿r¿nlerin sēnēflandērēlmasē, kalitesi, 
numune ile stok arasēndaki uyumluluk, 
aynēlēk, mevcut stok miktarē, rezerv, ¿retim 
kapasitesi vb. bilgileri yerinde denetleyecek, 
g¿ncel veriler ile alēcēlarēn eriĸimine 
sunacaktēr. Bºylece d¿nyanēn herhangi bir 
yerindeki alēcē, herhangi bir yerdeki ¿r¿n¿ 
borsa ¿zerinden almak istediĵinde, bilgilerin 
doĵruluĵundan ĸ¿phe etmeyecektir. Maden 
ocaklarēnē gezmeden, numune gºrmeden, 
sadece numunenin resmine ve borsaya 
sunulan bilgilere bakarak, g¿venle alēĸveriĸ 
yapabilecek, korunduĵundan ĸ¿phe 
etmeyecektir. Bu hizmetlerin y¿r¿t¿lebilmesi 
iin Enstit¿n¿n yurt ii yaygēn bir aĵēnēn, yurt 
dēĸēnda da aynē standartlarē saĵlayacak ºz¿m 
ortaklarēnēn olmasē gerekmektedir.  

Satēcēlar: e-Borsaôya kote olarak 
¿r¿nlerini satacak madencilik firmalarēdēr. 
Firmalarēn borsa sitesinde satēĸ ilanē yanēnda, 
firma web sayfasē linki bulunacaktēr. Firma 
web sayfalarē standart formatta, ¿lke dilinin 
yanēnda en az Ķngilizce versiyonu ile hizmet 
verecektir. Alēcē bu web sayfasē ¿zerinden 
firma ile ilgili mali, teknik, ¿retim kapasitesi, 
tesisler, ocaklar ve stoklarla ilgili t¿m 
detaylarē g¿ncel haliyle gºrebilecektir. 
¦retim, iĸleme ve stok sahalarē on-line 
kamera ile gºr¿nt¿lenecektir. Bunun iin 
firmalar yeterli sayēda gºr¿nt¿y¿ saĵlayacak 
kamera sistemini kurup siteye baĵlantēyē 
saĵlamalēdēr.  

Alēcēlar: e-borsada satēĸa ēkan ¿r¿nleri 
inceleyip, uygun gºrd¿ĵ¿ ¿r¿n iin alēm 
talimatē vererek doĵal taĸ alēmēnē yapan 
taraftēr.   
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Aracē Bankalar: e-borsada yapēlan alēm-
satēmlarēn finansal iĸlemlerini 
gerekleĸtirecek, alēcē-satēcē arasēndaki para 
akēĸēnē yºnetecek bankalardēr.  

Ķĸleyiĸ: Doĵal Taĸlar e-Borsasē 365 g¿n 
24 saat faaliyet gºstererek d¿nyanēn her 
yerindeki alēcē ve satēcēlarēn yerel saat 
farklēlēklarē ve tatil gºzetmeksizin iĸlem 
yapmalarēna olanak saĵlayacaktēr. ¦r¿nlerin 
akredite numunelerinin resimleri servis 
saĵlayēcē web ortamēna y¿klenecek, firma, 
stok, rezerv, blok, iĸlenmiĸ veya 
boyutlandērēlmēĸ ¿r¿n detaylarē firma profil 
tablosunda yer alacaktēr. Alēcē dilediĵi zaman 
firma internet linkinden firmanēn web 
sayfasēna girebilecek, ¿retim ve stok 
sahalarēnē online kamera ile gºzleyebilecektir. 
Hangi ¿r¿n¿n, ne miktarda, hangi ºzelliklerde 
(blok, tabaka, iĸlenmiĸ vb.), ka liraya 
satēldēĵē e-borsa sitesinde ilan edilir. ¦r¿n¿n 
yerinde gºr¿lmesi ve teslim alēnmasē iin 
borsa yºnetimi tarafēndan ºnceden belirlenmiĸ 
bir s¿re (3 ile 7 g¿n arasē olabilir) boyunca 
para satēcēnēn hesabēna aktarēlmaz. Bu s¿re 
iinde alēcē tarafēndan aksi yºnde bir m¿racaat 
gelmediyse para satēcēnēn hesabēna aktarēlēr. 
Bºylece alēcēnēn g¿venliĵi ve ºdenen paranēn 
sonradan tahsilinde karĸēlaĸēlacak bazē 
sorunlar ºnlenmeye alēĸēlēr.  Bºylece e-
borsada alēm-satēm iĸlemi tamamlanmēĸ olur. 

Muhtemel Kurucu Aktºrler: Enerji ve 
Tabii Kaynaklar Bakanlēĵē,  Bilim, Sanayi ve 
Teknoloji Bakanlēĵē, TOBB, Maden 
M¿hendisleri Odasē, SPK, ĶMKB, ĶMĶB, 
T¦RKAK, Bankacēlar Birliĵi, Maden 
Ķhracatē Birlikleri, madencilik sektºr 
temsilcileri, ¿niversiteleré 

¥rnek Kuruluĸ Programē:  
1. Adēm; Enerji ve Tabii Kaynaklar 

Bakanlēĵē ile Bilim, Sanayi ve Teknoloji 
Bakanlēklarēna bilgilendirme sunumlarē, 

2.  Adēm; Sekretaryanēn kurulmasē,  

3. Adēm; Baĸbakanlēk ve diĵer bakanlēklarē 
bilgilendirme sunumlarē, 

4. Adēm; ilgili taraflarēn bilgilendirilmesi; 
TOBB, Maden M¿hendisleri Odasē, SPK, 
ĶMKB, ĶMĶB, Bankacēlar Birliĵi, Maden 
Ķhracatē Birlikleri,  madencilik sektºr 
temsilcileri, ¿niversiteleré 

5. Adēm; ilgili taraflarēn katēlēmēyla Beyin 
Fērtēnasē  toplantēsē, 

6. Adēm; alēĸma gruplarēnēn kurulmasē, 
(ºrnek; yasal d¿zenleme grubu, akreditasyon 
enstit¿s¿ grubu, yazēlēm ve web sitesi grubu, 
diĵer dillerde ara y¿z eviri grubu, e-borsa 
teĸkilatē (iĸletici) grubu,é), 

7. Adēm; Betaônēn denenmesi ve 
T¿rkiyedeki t¿m madencilerin 
bilgilendirilmesi, katēlēmlarēnēn teĸvik 
edilmesi, 

8. Adēm; faaliyete baĸlama ve Ticaret 
Ataĸelikleri aracēlēĵēyla d¿nyaya tanētēlmasē, 
ĸeklinde olabilir.  
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