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With the arrival of low interest rates, investors entered the stock market to seek higher returns. However,
the stock market proved volatile, and only rarely could investors gain excessreturns when trading in real
time. Most investors use technical indicators to time the market. However the use of technical indica-
tors is associated with problems, such asindicator selection, use of con”icting versus similar indicators.
Investors thus have dif‘culty relying on technical indicators to make stock market investment decisions.

This research combines Markov decision process and genetic algorithms to propose a new analytical
framework and develop a decision support system for devising stock trading strategies. This investiga-
tion usesthe prediction characteristics and real-time analysis capabilities of the Markov decision process
to make timing decisions. The stock selection and capital allocation employ string encoding to express
different investment strategies for genetic algorithms. The parallel search capabilities of genetic algo-
rithms are applied to identify the best investment strategy. Additionally, when investors lack suf‘cient
money and stock, the architecture of this study can complete the transaction via credit transactions.
The experiments con‘rm that the model presented in this research can yield higher rewards than other
benchmarks.
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1. Introduction With the recent rapid development of science and tech-

Increased globalization has led the government to open
numerous investment channels. However, as opportunities have
increased, sotoo has risk. How to grasp opportunity and avoid risk
thus has become a major issue in industry and academia.

Stock investment is what most individuals choose for their
personal investment. Television broadcasts increasingly numerous
equity investment analysis programs. Regardless of the state of the
economy, provided investors make good decisions equity analysis
can still be pro“table.

Correct timing and risk-aversion have always been important in
investment. Previous studies mostly use fundamental or technical
analysis to solve these key issues. The stock market is an open mar-
ket, and numerous external factors can affect stock prices. Internal
messages, government industrial policy or the “nancial conditions
of individual “rms can all in"uence corporate stock prices. Thus it
is important to build apro“table and accurate investment model.
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nology, arti“cial intelligence has achieved signi“‘cant progress.
Scholars began to apply arti“cial intelligence “nancial manage-
ment research. Arti“cial intelligence theories have been effectively
applied to investment and become human decision-making tools.
Famous techniques include neural networks [30], genetic algo-
rithms [32], genetic programming [16], fuzzy theories [17] and
decision trees [39].

Two forms of stock investment analysis exist, one is a mathe-
matical theory-based approach that tries to represent stock trading
behavior by creating a stock market model to identify an inter-
pretable pro“t. However, traditional mathematical theories are
inadequate to explain the problem of non-linear, complex, and
multi-targeted models and thus successfully pro“t from the stock
market. Another method is based on arti“cial intelligence stud-
ies that forecast stock values via machine learning to construct a
model and help investors make investment decisions, such asarti‘-
cial neural networks [48].However, input factors of arti“cial neural
networks are dif‘cult to de“ne and select.

The implied parallel processing space search capabilities offer
fast speed, high reliability, and "exibility due to the space search
speed of genetic algorithms, and thus offer entirely new compu-
tational methods [26]. Based on their powerful search skills and
combinatorial optimization solving ability, genetic algorithms can
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help solve complex problems such as portfolio selection and capi-
tal allocation in relation to stock investments. The Markov decision
process involves the use of mathematical theory to achieve a fore-
cast by sequential derivation function in the Markov chain. Markov
decision process, which is capable of prediction, is suitable to solve
stock investment problems [19] .

Previously, most studies on stock timing focused on technical
analysis, but the use of technical indicators frequently is often prob-
lematic. For example, investors can encounter dif‘culty in choosing
the type or number of technical indicators and how to resolve
similarity or contradiction between technical indicators. Most pre-
vious literature on the stock market considers only reactions to
general transactions while ignoring credit transactions, and can-
not take into account whether trading on margin is permitted or
ownership is insuf‘cient. This investigation thus combines Markov
decision-making and genetic algorithms to help investors make the
best decisions, such asthose regarding selection, timing and capital
allocation, when facing stock market uncertainty. This paper also
considers credit transactions.

This study combines the Markov decision process and genetic
algorithms available to investors in the stock investment strategy
and uses them to develop a decision support system. This predicts
the results of applying the Markov decision process with real-time
computational power to help investors devise correct timing and
trading strategies. This study thus uses the excellent genetic algo-
rithm parallel space searching ability to provide investors with the
optimal stock selection strategy and capital allocation, and com-
bines them with both constructs to solve the portfolio problem and
improve return on investment for investors.

2. Literature review

The stock market requires investors to consider risk and return.
To diversify their investment risk, investors may allocate their
funds among different targets. A complete investment strategy
should incorporate stock selection, timing and capital allocation.

Timing aims to identify the best opportunity to buy or sell a
stock. Korczak et al. [35], Allen et al. [1], Chang chien et al. [7],
Jiang et al. [29] Huang et al. [27], Bao [3] and Badawy et al. [4]
combined the genetic algorithms and other methods, such astech-
nical analysis, regression and support vector machine, to identify
the optimal stock market trading opportunities, through experi-
ments that intended to demonstrate a good return. Kimoto et al.
[33],Janget al. [28] and Yang et al. [53] created an intelligent stock
transaction system by using neural networks to predict stock prices
and stock market trends. Additionally, some scholars use evolu-
tionary systems to resolve the slow convergence and low learning
ef‘ciency of neural networks [40]. Taking advantage of genetic
algorithms to optimize the stock index prediction model is also
effective [2,15,18,31,50,51] .

Selection strategy aims to pick out better investment targets
from among numerous investment stocks, considering the return
and risk of stock investment and then identifying the optimal
portfolio. Gold et al. [21] combined arti“cial intelligence and fun-
damental analysis for portfolio optimization and to verify the
feasibility of the application of arti“cial intelligence to investment.
Oh et al. [41] and Chun et al. [12] applied genetic algorithms with
a new “tness function design to select investment targets based
on stock price. Regardless of whether the stock market increases
or decreases, this method can gain stable returns. Chiu et al. [13]
combined genetic algorithms, regression and technical analysis to
devise a stock selection model and identify stocks offering high
returns as investment targets. To correctly predict stock prices
Cheng et al. [10] proposed a hybrid forecasting model that inte-
grated genetic algorithms with rough set theory to improve the

accuracy of stock price predictions. This model can obtain higher
returns than either the buy and hold strategy or general genetic
algorithms.

Capital allocation is intended to help investors maximize port-
folio return through the allocation of funds among investment
targets. Shoaf et al. [46] proposed a new method of encoding the
genetic algorithm to do capital allocation. Soleimani et al. [47]
combined with various heuristic and non-heuristic algorithms to
propose a portfolio optimization model for solving the nonlinear
portfolio optimization problem and improving rate of return. Chen
et al. [8] proposed a relational genetic algorithm guided by new
mutation operations to increase the evolution ef‘ciency and solve
a comprehensive portfolio optimization problem.

Besides examining single investment issues, previous studies
have also examined multiple investment issues. With regard to
selection and timing strategy, Orito et al. [42] , Chang et al. [6] and
Papadamou et al. [44] considered selection and timing issues to
employ genetic algorithms to optimize investment portfolio and
achieve a stable pro“t. Ng et al. [43] combined fuzzy theory and
genetic algorithms to identify stock trading rules able to determine
matters of timing and target selection. The experiments verify that
this method outperformed the buy and hold strategy.

With regard to timing and capital allocation, Rafaely et al. [45]
and Gorgulho et al. [22] proposed the use of genetic algorithms
for stock selection and capital allocation strategies. Some scholars
used neural networks for stock selection, and used genetic algo-
rithms to solve the capital allocation problem [37].Chen et al. [9]
integrated genetic algorithms and the pattern search method for
capital allocation and stock selection. Such experiments yielded
common selection methods include roulette wheel good results.
Leu et al. [38] used fuzzy time series to predict investment return
then used genetic algorithms to identify the optimal investment
strategy. Experimental results showed this method to outperform
the Taiwan 50 Index and Taiwan market Index. Dastkhan et al. [14]
and Bermudez et al. [5] combined genetic algorithms and fuzzy
theory to simultaneously solve problems of investment capital allo-
cation and stock selection.

With regard to timing and capital allocation, Laura [36] and Hok-
lie et al. [24] applied genetic algorithms combined with technical
indicators and considered investment return and risk to devise a
stock trading system. Genetic algorithms can help identify the best
combination of technical indicators and can yield better results. Ko
et al. [34] used genetic algorithms to assessstock price range, and
then determine capital allocation using a cubic spline curve. The
experimental results outperform abuy and hold strategy.

Markov chain has been widely used to analyze continuous data
and related areas such as speech recognition [52], DNA sequence
[11] and so on. Since the Markov decision process was used to ana-
lyze continuous data with good results, some research has started
to apply this process to investment by analysis of historical trans-
action data in the stock market and derived good results. Ghezzi
et al. [20] used a Markov chain model to establish a stock value
estimation model based on dividends and stock price. The Markov
decision process is also used combined with other theories on stock
investment with good effect. For example, Hassan [23] combined
hidden Markov chains and fuzzy theory to devise amodel to predict
stock market volatility, and “nd the best fuzzy rules. Wang et al. [49]
applied Markov chain and fuzzy theory to create apredictive model
for the stock market index. Following data validation, the results
not only demonstrate the ability to improve return on investment,
but also to stop losses. Hsu et al. [25] integrated the Markov chain,
gray theory and Fourier series to forecast turning points of the stock
market weighted index. These studies can demonstrate the ability
of the Markov decision process to improve equity portfolio returns.

The above literature review demonstrates that stock portfolio
optimization focuses on selection of investment targets, when to

Please cite this article in press as: Y.-H. Chang, M.-S. Lee, Incorporating Markov decision process on genetic algorithms to formulate
trading strategies for stock markets, Appl. Soft Comput. J.(2016), http://dx.doi.org/10.1016/j.asoc.2016.09.016


















http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0150



dx.doi.org/10.1016/j.asoc.2016.09.016
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0180
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0185
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0190
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0195
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0200
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0205
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0210
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0215
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0220
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0225
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0230
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0235
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0240
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0245
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0250
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0250
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0250
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0250
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0250
http://refhub.elsevier.com/S1568-4946(16)30475-6/sbref0250

