Latafat Gardashova. Int. Journal of Engineering Research and Application Www.ijera.com

ISSN : 2248-9622, Vol. 6, Issue 10, ( Part -1) October 2016, pp.32-38

RESEARCH ARTICLE OPEN ACCESS

Cement Industry Overview and Market Price Forecasting In
Azerbaijan

Latafat Gardashova*, Nazim Huseynov**

“( Doctor of Science on Engineering, Department of Computer Engineering, Azerbaijan State Oil and Industry
University , Baku, Azerbaijan)

** (MBA Programme, Azerbaijan State Oil and Industry University , Baku, Azerbaijan)

ABSTRACT

Global economic situation and energy resources’ prices influence local economic trends, investment of capital,
status of financial institutions and cement industry in Azerbaijan in whole. These trends influence demand and
activities of cement business communities which start to optimize expenses and find new priority decisions in
business. Moreover some independent economic analysts refer to forecasts that since 2016 yearly demand will
increase 4-5% in Azerbaijan. Objectives are to forecast cement price in the market using Fuzzy c-means
(together with Fuzzy Inference System) and ANFIS which are entered MATLAB mathematical packet and to
compare the results of these methods.Taking into consideration the results of research and applied forecast
models the cement price can show the stable slow increasing in the market even there is probability of some
periodic fluctuations and regulating actions by the state authorities. Therefore it is high probability that the
cement price will increase next 1-2 years.
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I.  INTRODUCTION

Republic of Azerbaijan is one of the
major emerging market economies with a
population of 9.78 million in 2015(Table 1)[7].
The country is considerably dependent upon the
oil and gas industries. Azerbaijan is emerging
market economy. The statistic data are shown
for recent years[16]).

1.1. Cement Industry and Market Leaders
Overview

Republic of Azerbaijan has three integrated
cement plants with 4.7Mt/yr of cement production
capacity. Holcim Azerbaijan was the only integrated
cement plant in the country some years ago. Norm
Sement and Akkord Cement started operations later.
The country's dependence on the oil and gas
industries has made the economy low development
since prices crashed in 2014.

Table 1 GDP growth rates and Cement capacity.

Country GDP GDP GDP/cap | Population | Plants | Cement capacity
(USSbn) | growth (%) ita (US$) | (mln) (Mt/yr)
2014 2015 | 2016

Azerbaijan 166 2.8 4.0 2.5 17.800 9.78 3 4.70
Kazakhstan 420 1.5 1.5 2.4 24,100 18.2 8 11.85
Kyrgyzstan 19.2 3.6 2.0 3.6 3300 5.66 5 3.16

Tajikistan 22.4 6.7 3.0 3.4 2700 8.19 2 2.10
Turkmenistan | 47.9 10.3 8.5 8.9 14,200 5.23 4 4.65
Uzbekistan 172 8.1 6.8 7.0 5600 29.2 9 7.60

Above —Table I: The 2014 GDP, 2014 GDP US$585m. Cement production grew by 40.5% to

growth rates (and projections for 2015-2016), 2014
GDP/capita, 2015 population, active integrated
cement plants and active cement production capacity
of the Central Asian countries. Sources: The Global
Cement Directory 2016, CIA World Factbook, IMF
World Economic Outlook (October 2015 update).
The devaluation of the Azerbaijan Manat
(AZN) has also raised some production costs across
many sectors. Despite this, in 2014 construction
materials production grew by 22.2% year-on-year to

2.98Mt and gypsum production increased by 23.3%
to 192,800t, according to the Azerbaijan State
Statistics Committee. In 2014, domestic cement
demand was 4.3Mt. Currently, about 60% of the
market is provided by local producers and 40% of
cement is imported from neighboring countries. The
domestic cement plants were able to meet market
requirements. Azerbaijan plans to double its
production of building materials, including cement,
in 2016 - 2019, according to the government's draft
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concept ~ of  socio-economic  development.
Additionally it is planned to expand the production
of building materials and bring their quality to
international standards. The government expects
building materials production to grow by 6.1% to
US$608m in 2016, by 13.1% to US$708m in 2017,
by 20.3% to US$871m in 2018 and by 16.2% to
US$1.03bn in 2019. However, according to other
government forecasts, the construction sector is
expected to decline by 4.6% in 2016 to US$17.5bn.
Holcim Azerbaijan a member of LafargeHolcim
group, has a 1.7Mt/yr cement plant in Garadagh,
Baku. Norm Sement has 2Mt/yr of cement
production capacity in Garadagh, Baku. Akkord
Cement plant has a 1Mt/yr. It is a member of
Akkord Corporation and located in Gazakh.

Strategic thinking requires an awareness of
alternative strategic purposes and objectives and the
ability to recognize critically different environments.
Strategy is not directly part of planning, but about
thinking and implementation. It is a part of a
technique, a way of managing of the business
according to a strategic understanding and
perspective. Strategic management is the process in
which the organization will have a competitive
advantage.  Strategic  management  includes
awareness of how successful and strong an
organization and its strategies are, how the
effectiveness of these strategies might be improved,
and of how circumstances are changing. The main
issues are the ability of an organization to add value,
to achieve synergy and at the same time to satisfy
the needs of the organization’s major stakeholders,
particularly customers and owners. The effective
management of resources to develop and produce
these products for the market helps achieving the
right quality for the right price at the right time.

Local media reported that Azerbaijan's
construction industry was benefitting from the
sporting and tourism sectors. The Eurovision Song
Contest 2012 and the 2015 European Games, the
2016 Baku European Grand Prix, the 42nd Chess
Olympiad in 2016, the 2017 Islamic Solidarity
Games and four matches of the 2020 UEFA
European Championships are main examples. Such
types of public and commercial events can continue
to provide good rises in the construction industry,
prompting higher demand for cement and other
building materials.

Real competitive advantage is ability of an
organization to satisfy customer needs more
effectively than its competitors. It is achieved if and
when real value is added for customers. The
important  elements in adding value are
understanding and being close to customers, a
commitment to quality, a high level of all-round
service, speedy reaction to competitive opportunities
and threats. Taking into consideration existing

market condition trends and in order to be effective,
cement plants have to be strategically aware.
Effective result requires a clear understanding of the
needs of the market, and the satisfaction of
customers more effectively and more profitably than
by competitors. This can be achieved when real
value is added for customers. Actually this approach
works in the market if there is the dynamic market
condition as well as supply and demand are balanced
or stable at least. Otherwise the cement production
will not increase and market price will not decrease
accordingly.

Competitive Market Analysis and Market
Cement Price Forecast are one of the main issues.
The unpredictability of the market in the long term is
the critical issue. The share of local production in the
market amounted to 41.4%. Thus, in one case, prices
of construction materials fell because the
construction market is more sluggish, and in another
case, grow due to the activity of the market. Since
2016 yearly demand will increase 4-5%.

1. FORECASTING PROCESS

Time-Series clustering is one of the
important concepts of data mining that is used to
gain insight into the mechanism that generate the
time-series and predicting the future values of the
given time-series. Numerous works are devoted to
the prediction of time-series[1-2,4-6].

[14] proposes a fuzzy clustering approach
based on the autocorrelation functions of time series,
in which each time series is not assigned exclusively
to only one cluster, but it is allowed to belong to
different clusters with various membership degrees.
A two-factor fuzzy time series is presented in [16] to
predict the temperature. Authors combined high-
order fuzzy logical relationships and genetic-
simulated annealing techniques in their work. A
method is developed to deal with the temperature
prediction based on two- factor high-order fuzzy
time series. In [12] have adopted a two-level
clustering method, where both the whole time series,
and the subsequence of time series are taken into
account.

Another method to cluster time series is
hierarchical clustering where nested hierarchy of
similar groups is generated based on a pair-wise
distance matrix of time series. Although, hierarchy
clustering does not require the number of clusters as
an initial parameter that is a well-known and
outstanding feature of hierarchical clustering, the
length of time series have to be identical due to the
use of Euclidean distance as a similarity
measurement[11]. Moreover, these algorithms are
not able to deal effectively with long time series due
to poor scalability. In work [13], hierarchical and
partition clustering is used together with a symbolic
representation of a numeric time series. In this
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method, they use the multi-resolution property of
wavelets in their algorithm in such a way that the
final centers obtained at the end of each level are
reused as the initial centers for the next level of
resolution. In research [10] also, the same
representation (symbolic representation of a numeric
time series) is used together with a compression-
based distance function.

The problem with these approaches is their
weakness in reorganization of the structural features
of a sequence; for instance, the place of local
maxima or inflection points. Subsequently, it is
difficult to find the similarity among sequences and
produce value-based differences to use in clustering.

Considering the advantage of k-means
which is a faster method than hierarchical
clustering[3] , the number of clusters has to be pre-
assigned by user, which is not practical in obtaining
natural clustering results. Additionally, K-mean is
unable to deal effectively with long time series due
to poor scalability. Advantages of Fuzzy c-means
clustering method[8] is given below:

1) Gives best result for overlapped data set and
comparatively better then k-means algorithm.

2) Unlike k-means where data point must
exclusively belong to one cluster center here
data point is assigned membership to each

cluster center as a result of which data point
may belong to more then one cluster center.
The experimental results of computer simulations
are described in the below.
Computer simulations.
A time series example has been given in equation:

X ={x,}t=1n

In such a time series, t is time index and n
is the total number of observations. Important
events are formed over the time. This event
characterization function f(tf) as shown in the
following form:

F(t)= F(X, X 1o X;)

This function changes according to the
prediction aim. For example, if x; represents current
year Market Price of cement and our aim is to
predict the next year price of cement.

Our goal is to forecast cement price in the
market using Fuzzy c-means (together with Fuzzy
Inference System) and ANFIS which are entered
MATLAB mathematical packet and to compare the
results of these methods.

The structure of the fuzzy neural network
with 2 input and one output is presented in Fig. 1.

output

Fig 1. Structure of the fuzzy neural network

Let us elaborate on the functionality of the
layers in more detail. Layer 1 consists of fuzzifiers
that map inputs to fuzzy terms used in the rules.
Layer 2 comprises nodes representing these rules.
Each rule node performs the Min operation on the
outputs of the incoming links from the previous
layer. Layer 3 consists of output terms membership
functions. Layer 4 computes the fuzzy output signal
for the output variables. Layer 5 realizes the
defuzzification using the Center-of-Gravity (COG)
defuzzification.

Typic rule majority for Sugeno fuzzy model
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having two fuzzy If-Then rule is expressed as
following[9]:

If (X]_ A]_ ) and (Xz B]_ ) then f1=p1X1+ QiXo + 17
If (x;Az)and (Xp By) then fo=pyxi+ qoxx + 1,

The objects of above mentioned layers can
be shown as followings:

Layer-1: Each bind taking part in this layer
is the adaptive bind determined as following:

01; = palx1),i=12and
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01; = g _,(x),1 =34

Layer-2: Each bind in the layer extracting
the sum of all received signals and denoted by IT .
the extraction of the 2 —th layer can be described as
following :

Oz =w; = pg(xy) Xpug(xz),i=12
Layer-3: Each i bind taking part in the
layer is a constant bind denoted as N. Each bind in
this layer calculates the correlation of reality degree
of i rule to the sum of reality degree of all rules:
03;= Wie——,i=1,2

f— r

i:1.-';-_+1.-';5J
Layer-4: Each i bind of this layer, bind
function is adaptive bind as following:

Os; =wif; = (mixy1 +g;x,+ 1)

Layer-5: Last layer, in the 5 —th layer, one bind
having [ denoted and having sum output and
receiving all signals takes part. Output of this bind is
written as following: _
O¢g 1=Total output=2,; w; f; = Ziwi;

.- 1 1+ Ei.“"i.

The objective is to determine market price
of cement predicting value by using numerical data.
Dataset contains 18 records with the data on 18 year.

We shall use 2/3 part of data majority for
learning the model, and 1/3 part for testing the

| File Edit View Options

model. Solving the problem by two methods
(ANFIS and Fuzzy clustering) we shall check up
which of them is more efficient.

Fragment of input data is given in Table 2,
fragment of rules and their membership functions
in Fig.2.

Table 2 Fragment of input data

f(t2) | f(t-1) (1)
2,5 2,5 2,5
40 41 45
45 45 45
45 3,1 45
5,0 5,5 6,0
6,0 6,0 6,8
6,0 6,5 6,0
6,0 6,5 6,0
6,0 6,5 6,0
6,0 6,5 6,9
6,3 5,7 6,0
6,0 5,5 5,0
45 5,5 5,3

Graphical representation of the extracted
fuzzy rules fragment is given below.

Result of testing process for 2016 year is
given in Fig.3.

The values of obtained error measure are
given below. The root mean square errors (RMSE)
is calculated by using the following expression:

—
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outl = 5.69
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Fig 2. Fragment graphical representation of the extracted fuzzy rules
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Fig. 3.Forecat value of Market Price Cement for 2016 year((forecast data obtained fuzzy clustering)
I(x — %)
RMSE = |———
5 N-1

Obtained RMSE and forecast data is represented in Table 3:

Table 3 Fragment of Real and forecast data obta- ined using fuzzy clustering method
# Year | AZN Forecast, AZN
X1 | X2 | X3 |VYn

2000 | 25|25 |25 | 256

2001 |40 /41 |45 |429

2002 |45 |45 |45 |482

2003 |45 |31 |45 | 442

AIWIN(F

15 12014 |63 |57 |60 |573
16 | 2015 |60 |55 |50 |[535
17 12016 |45 |55 |53 |562
18 | 2017 |55 |53 |562]581
19 | 2018 |53 56258159
RMSE=0,198221

Obtained RMSE and forecast data based on fuzzy Neural Network is represented in Table 4 and Fig.4.
The received results give the basis to approve, that for today forecasts made by using of Fuzzy Neural Network
based forecasting are more reliable and exact.

Table 4 Real and forecast data obtained using fuzzy Neural Network
# Year AZN Forecast
14 2013 6,0 6,5 6,9 6,44

15 2014 6,3 5,7 6,0 5,63

16 2015 6,0 55 5,0 5,58

17 2016 4,5 55 5,3 5,58

18 2017 5,5 5,3 562 | 5,28

19 2018 5,3 562 |581 | 6,05
RMSE=0,123882

Graphical representation of real and forecst data obtained by using Fuzzy neural network and fuzzy
clustering is given Fig.5 and. Fig.6
All calculation were made in Matlab environment and MS Excel.

input1 = 5.3 input? = 5.62 output = 6,06
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Fig. 5.Forecat value of Market Price Cement for 2018 year (data obtained using fuzzy Neural Network)

Fuzzy Neural Network based forecasting
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Fig.6. Graphical representation of real and forecst data obtained by using Fuzzy neural network

Fuzzy clustering based forecasting
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Fig.7. Graphical representation of real and forecst data obtained by using Fuzzy clustering

1. CONCLUSION

Financial resources, new big infrastructure
projects and stable demand are essential conditions
of development of this market. Recommendation is
also to provide the synergy between a cement plant,
a research education institution and a financial
institution in order to introduce innovative products
and new demand. Taking into consideration the
above mentioned analysis and state-of-the-art
calculations it is considered that the cement price
will increase in 1-2 years.
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