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Abstract—Early diagnosis of liver disease is very important in 
order to save human lives and take appropriate measure to 
control the disease. In several fields, especially in the field of 
medical science, the ensemble method was successfully applied. 
This research work uses different ensemble methods to 
investigate the early detection of liver disease. The selected 
dataset for this analysis is made up of attributes such as total 
bilirubin, direct bilirubin, age, sex, total protein, albumin, and 
globulin ratio. This research mainly aims at measuring and 
comparing the efficiency of different ensemble methods. 
AdaBoost, LogitBoost, BeggRep, BeggJ48 and Random Forest 
are the ensemble method used in this research. The study shows 
that LogitBoost is the most accurate model than other ensemble 
approaches. 
Keywords— Data Mining, Ensemble Method, Bagging, Boosting, 
Stacking, Liver Disease 

 

I. INTRODUCTION  

With an average weight of 1.6 kg (3.5 pounds), Liver is the 
largest internal organ within the human body. The principal 
function is to transport the blood from the digestive tract 
before it is transferred to the rest of the body. In addition, 
the liver produces proteins essential for blood clotting and 
other functions. Carbohydrates are processed in the liver 
where they are divided onto glucose siphoned into the 
bloodstream to maintain normal levels of glucose. The liver 
is the only regenerating visceral organ. 
 
Truth be told, this vital organ carries out more than 500 
roles in human body. As it does so much task, it’s not 
surprising that it has a list of countless diseases.  Though a 
healthy liver functions very efficiently, the consequences of 
a diseased liver can be dangerous and even deadly. Liver 
disease may be inherited (genetically) or caused by a 
number of factors including viruses and the consumption of 
alcohol that damage the liver. Gradually, liver damage 
causes scarring, resulting in liver failure. Diseases that are 
caused by viruses are hepatitis a, hepatitis b, hepatitis c. In 
addition to an unusual gene inherited from one or both 
parents, variety of substances may cause liver damage in the 
liver.  Our own immune system can also cause disease if it 
targets other parts of our body (autoimmune) that can 
damage the liver.  Various kinds of cancer are a reason to 
get concerned as well. 

 
Liver disorders are noticed only when it is often too late 
because the liver continues to work, even if it is weakened 
partly [1]. Early diagnosis of liver disease could save lives. 
Although not detectable even by experienced medical 
practitioners, early symptoms of this disease can be 
observed .Thus it would be of great benefit in the medical 
field to build a device that would improve the diagnosis of 
the disease. Such tools can allow physician to make specific 
decisions about patients and also with the aid of automatic 
liver disease classification tools. 
 
Ensemble learning methods in the area of predictive 
modeling have become more interesting today. The use of 
multiple learning algorithms is successful in increasing 
overall prediction accuracy [2]. Ensemble methodologies 
have been successfully used in a wide range of fields, 
including healthcare, economics, manufacturing, 
bioinformatics etc. In this research work, ensemble method 
is used for predicting the liver disease. The paper makes two 
contributions. Firstly, the output of the ensemble classifier 
with accuracy rate and RMSE in relation to different sets is 
evaluated. The second one is to compare and analyzed the 
performance in terms of Receiver Operating Characteristics 
(ROC) curve, True Positive Rate (TPR) and False Positive 
Rate (FPR) of the ensemble classifier. 
 
 
In the following section, the other parts of the paper are 
organized. Related work is shown in section 2.Section 3 
describe the ensemble method. Methodology will be defined 
in the section 4. The experimental results are discussed in 
section 5. In the last section, conclusion and future work is 
shown. 
 

II. LITERATURE REVIEW 

A recent study used a vector machine algorithm to diagnosis 
liver disease [3]. In their research, support vector machine 
(SVM) was used to identify liver disease using diabetes 
dataset and two liver patients’ datasets. 
. 
 



In another paper the author used supervised machine 
learning for automated identification of white regions for 
liver biopsies [4].  In the paper they have said that the liver 
images were analyzed using supervised machine learning 
classifier based on annotations given by two expert 
pathologists. 
 
In a study the author uses Bayesian Classification for liver 
disease prediction [5]. In that article, they used Bayesian 
classification methodology, which is one of the main models 
of classification. 
 

A study of 2012 used the data mining method for the 
diagnosis of fatty liver disease in ultrasound [6]. The aim of 
this work was to establish one of the computer-aided 
diagnostic (CAD) techniques to accurately identify healthy 
livers and unhealthy livers affected by fatty liver disease 
(FLD). 
 
In 2016, a survey was conducted regarding data mining 
classification techniques to analyze liver disease disorder 
[7]. The process of data mining is the extraction of 
meaningful information from the large databases. This paper 
describes application of data mining classification technique 
for the study of liver disease disorder. 
 
Another paper “Pruned” Machine Learning Models and 
Public Data have been used for Predicting Mouse Liver 
Microsomal Stability [8]. There, they discussed the design 
of machine learning models that can increase the likelihood 
of MLM stability recognition compounds. 
 
Hepatitis is the diseases of liver caused by virus. A study 
was performed with Artificial Neural Networks to diagnose 
liver disease caused by hepatitis virus. [9]. Here the paper 
also used the results of the previous studies on the diagnosis 
of hepatitis which use the same database. 
 
In another paper the author uses case-based reasoning 
(CBR) uses a variety of common data mining classification 
methods to build efficient model for diagnosing the liver 
disease earlier [10]. 
 
The amount of liver patients is increasing day by day. That’s 
what in another study; published in 2014 Liver Patient 
Classification using Intelligence Techniques has been done 
[11].  
 
 In a study of 2012, the author showed Automatic 
Identification of Ultrasound Liver Cancer Tumor Using 
Support Vector Machine [12]. There they approached totally 
automatic machine learning system for identifying the liver 
cancer tumor from ultrasonic images. 
 

III. ENSEMBLE METHOD 

Ensemble techniques combine several classifiers of to 
generate better predictive efficiency than a single classifier 
[2]. The primary concept behind the ensemble model is to 
bring together a group of weak learners to create a powerful 
learner, thereby improving the model's precision. When we 

use any machine learning method to estimate the target 
variable, the primary causes of the difference in real and 
expected values are noise, variance and bias. Ensemble 
helps to decrease these variables (with the exception of 
noise, an irreducible mistake). 
 
The introduced first word, bagging [13], is shorthand for 
bootstrapping and aggregating mixture. Bootstrapping [14] 
is a technique to assist lower the classifier's variance and 
reduce over fitting by resampling the training set 
information with the same cardinality as the initial set. The 
generated model should be less over-fitted than a single 
model. An elevated variance is not useful for a model, 
implying that its output is vulnerable to the information 
supplied for practice. So, the model may still perform badly 
even if more training data is supplied. And, maybe not even 
decrease our model's variance. Bootstrap relates to 
replacement by random sampling. Bootstrap enables us to 
better comprehend the data set's bias and variance. 
Bootstrap includes random sampling of the dataset's tiny 
subset of information. It is possible to substitute this subset. 
Choosing the entire instance in the dataset is equally likely. 
This technique can assist make the mean and standard 
deviation from the dataset better comprehend.  
 
Boosting [15] [16] refers to a group of algorithms that use 
weighted average to turn weak learners into strong learners. 
Unlike bagging, each model runs independently and then 
aggregates the inputs at the end without any choice of 
model. Boosting is a technique that involves fitting 
sequentially multiple weak learners in a very adaptive 
manner. Intuitively, the new model focuses its attention on 
the most challenging findings to match up to now, so we get 
a good learner with lower bias at the end of the process. 
Boosting can be used for regression as well as identification 
issues, such as bagging. 
 
Stacking [17] is another ensemble model in which a fresh 
model is educated from two (or more) prior models mixed 
results. For each sequential layer, the model predictions are 
used as inputs and combined to create a fresh set of 
predictions. Ensemble stacking can be called mixing 
because all figures are mixed to create a forecast or 
classification. This model improves performance over 
learning algorithms individually. The best-of –the art 
methods are the stacking of probability distributions (PDs) 
and linear multi-response (MLR)[18]. It is common 
knowledge that sets of various base-level classifiers (with 
predictions that are weakly correlated) yield good 
performance. Merz [19] suggests a stacking method called 
SCANN that uses correspondence analysis to identify 
associations between base-level classifier predictions 

IV. METHODOLOGY 

In this research work, we divided the methodology into four 
steps. The proposed methodology is shown in Fig 1 with 
block diagram. These steps are described in the following. 
The first step is data collection. After that, models are 
created using Bagging, Boosting and Stacking using training 
data. Then model are evaluated using testing data. In the last 
step, models are compared to find the best model among 
bagging, boosting and stacking.  



 
 

 

  

 

 
 
 
 
 
 
 
 
 
 
 

 
 

Fig 1: Proposed Methodology  
 

 
A) Data Collection 

For the analysis, the ILPD (Indian Liver Patient Dataset) are 
used which is publicly available on the UCI Machine 
Learning Repository [20].The dataset has ten attributes and 
one class attribute. The information on the attribute is shown 
in Table 1. This set of data contains 416 records of patients 
with liver and 167 records of patients without liver. The 
total number of patients is 583. Selector is category label 
used for splitting the patient into classes (patient or non-
patient). This set of data comprises 441 records of men and 
142 records of women. The class value “No” means that the 
patient has no liver disease and “Yes” means that the patient 
has liver disease. 

 
 

Table 1: Description of the Attributes 

S.N Attribute 
Name 

Description Possible 
values 

1 Age   The Patient Age Numeric 

2 Gender  The patients Sex Nominal 

3 Total Bilirubin  Bilirubin is a yellow 
pigment present in 
blood and urine. 

Numeric 

4 Direct Bilirubin  Bilirubin is of two 
forms. The direct 
bilirubin is flowing 
into the blood 
directly.  

Numeric 

5 Alkaline 
Phospotase  

Alkaline phosphatase 
is a blood-related 
enzyme which helps 
break down proteins. 

Numeric 

6  Alamine Amino 
transferase 

The enzyme is 
present in the blood 
and is good indicator 
of testing if a liver is 
weakened by 
cirrhosis or hepatitis 
in general. 

Numeric 
 

7 Aspartate 
Aminotransferase 

This enzyme is present 
inside blood with low 
level. Higher level 
implies damage to the 
organ such as heart 
disease and liver. 

Numeric 
 

8 Albumin Albumin is protein that 
stops the blood fluid 
from flowing into the 
tissue. 

Numeric 
 

9 Total  Proteins The body’s main 
proteins are globulin 
and albumin. These are 
symptoms of liver 
disease. 

Numeric 
 

10 Albumin and 
Globulin Ratio 

It’s a healthy liver status 
indicator. The standard 
A/G ratio is around 0.8 
to 2.0  

Numeric 
 

11 Class Selector which classify 
the liver disease. 

Nominal 

  
B) Ensemble Construction 

These steps involves the ensemble learning which is consists 
of Bagging, Boosting and stacking. Bagging method is 
performed using 2 base learners, Reptree (BeggRep) and 
J48 (BeggJ48). Boosting method is performed using 
AdaBoost and LogitBoost classifier along with 
DicisionStump as base classifier. Stacking is done using 
random forest. The Bagging, Boosting and Stacking method 
are run for 1, 2, 5, 10, 15, 50 100 iteration and they also run 
with their default parameter.  

 
C) Ensemble Evaluation 

After constructing the ensemble model, evaluation is 
performed on the test dataset. Accuracy rate and Root Mean 
Square Error (RMSE) are used to check the correct 
percentage of the model. 

 
D) Ensemble Comparison 

The last step of the methodology is the comparative analysis 
of the entire ensemble which is applied in this research. 

V. EXPERIMENTAL RESULT 

In this research, WEKA toolkit is used to build and evaluate 
the model. WEKA is an open source platform [21] that has 
different algorithm for machine learning and data mining.  
We concentrate on the ensemble approach in our analysis.  
AdaBoost, LogitBoost, and Bagging ensemble techniques 
are available in the meta algorithms whereas Random forest 
is in the tree algorithm on WEKA tool. In the WEKA tool, 
the Explorer interface is used for various ensemble model 
constructions and the Knowledge Flow interface is used for  

Liver disease 
dataset 

     Ensemble construction 
      

Boosting        Bagging          Stacking
   

AdaBoost 
LogitBoost 

 

Random 
forest 

BeggRep 
BeggJ48 

Ensemble evaluation 

     Ensemble  
comparison 

Test data 



building multiple ROC curve for model comparisons. 
 
Accuracy of the all ensemble method is shown in Table 2. 
The result for one single model construction is indicated by 
iteration number 1. Iteration number 2, 5,10,15,50,100 
represents result of respective number model construction. 
From the table, it can be noticed that LogitBoost algorithm 
has the highest accuracy which is achieved in 10th iteration. 
The accuracy of the Random Forest algorithm varies from 
65% to 69%. Bagging algorithm accuracy are 66.03% to 
69.93% for J48 algorithm and 67.07% to 70.15%. The 
accuracy of the AdaBoost algorithm is range from 65.95% 
to 70.25%. It is clear from the above accuracy that the 
accuracy is improved when the iteration number is 
increased. 
 
Fig 2 depicts the accuracy with regard to the iteration 
number of all described ensemble methods. The X axis 
displays the iteration number and the Y axis indicates the 
accuracy of the ensemble method. From the Fig 1, it can be 
observed that LogitBoost, AdaBoost and bagging Reptree 
algorithm have good accurate rate but random forest and 
Bagging J48 accuracy rate are relatively lower than the 
other in this work. 
 

Table 2: Accuracy of Ensembles 
S.N No of 

Iteration 
AdaBoost LogitBoost BeggJ48 BeggRep RF 

1 1 67.92 68.09 66.03 67.07 65.52 
2 2 65.95 69.98 68.78 66.72 69.46 
3 5 67.92 68.98 68.87 68.75 68.43 
4 10 69.98 71.53 69.93 70.15 69.12 
5 15 67.75 70.15 68.17 69.46 68.45 
6 50 69.25 69.39 69.46 68.27 68.45 
7 100 70.25 70.53 68.72 69.98 69.26 

 

The error which is found in the prediction of the ensemble 
method is shown in the Table 3.This error is known as Root 
Mean Squared Error (RMSE). Table 3 shows that 
LogitBoost algorithm has the lowest error rate and the 
highest error rate is found in Random Forest algorithm. Fig 
3 displays the RMSE graphical representation of the above 
ensemble method. The X axis shows the serial number of 
the iteration and the Y axis indicates the errors of the 
RMSE. 
 
  

 

Fig 2: Accuracy of Ensembles with Respect to Iteration 
 

      
 Table 3: RMSE Error of Ensemble Method 

 

 

 

 

                  Fig 3: RMSE of Ensembles with Respect to Iteration 
 

 

The last phase of the methodology is the comparative 
analysis of all ensemble classifier which is used in this 
research work. These ensemble models are compared for the 
10th iteration.10 fold cross validation method is used for the 
model evaluation. Generally, accuracy rate is the most 
usable measurement scale for the model comparison. But it 
is not always enough when there is imbalance data in the 
dataset. Because it is does not separate the numbers from the 
respective classes of correctly and incorrectly categorized 
examples and may result in erroneous conclusion [22].For 
this reason, True Positive Rate (TPR), False Positive Rate 
(FPR and ROC curve are also used for model evaluations. 
TPR can be described as a percentage of positively 
classified tuples in a given class [23].It is known as 
sensitivity and hit ratio. 
 

 
 
FRP can be described as a percentage of negatively 
classified tuples in a given class [19].It is also known as 
false alarm. 
 
 

 

S.N No of 
Iteratio

n 

Ada 
Boost 

LogitBo
ost 

BeggJ4
8 

BeggR
ep 

RF 

1 1 0.4447 0.4259 0.5557 0.5121 0.58
72 

2 2 0.4428 0.4271 0.4842 0.4771 0.50
36 

3 5 0.4421 0.4259 0.4512 0.4431 0.46
02 

4 10 0.4378 0.4271 0.4401 0.4367 0.44
77 

5 15 0.4374 0.4255 0.4374 0.4342 0.43
81 

6 50 0.4369 0.4205 0.4256 0.4321 0.42
60 

7 100 0.4245 0.4180 0.4283 0.4251 0.42
71 



 
 
The ROC curve known as Receiver Operating 
Characteristics curve, is visualizing tool which is used to 
compare several classifier. The ROC curve represents the 
difference of one particular model between true positive  
and false positive rate [19].The X-axis shows the true 
positive rate and Y axis shows false positive rate. Area 
under curve (AUC) is used for measuring the accuracy of 
the model for ROC curve. If the AUC value approaches 1.0 
implies that the model is more reliable while the AUS value 
approaches 0.5, then the model is considered to be lea 
accurate and the model is considered to be good if the AUC 
value is 1.0. 
 

Table 4: Comparison of Ensemble Result 
Classifier Class TPR FPR ROC curve 
AdaBoost yes  0.854 0.702 0.702 

no 0.298 0.146 0.701 
LogitBoost yes 0.930 0.801 0.722 

no 0.199 0.070 0.722 
BeggJ48 Yes 0.830 0.643 0.720 

No 0.357 0.170 0.720 
BeggRep yes 0.876 0.719 0.712 

No 0.281 0.124 0.712 
Random Forest Yes 0.886 0.749 0.706 

no 0.251 0.114 0.706 
 
Table 4 shows the comparison of all ensemble method 
result. Table 4 represents the comparison results of 
ensemble method in terms of   TP rate, FP rate and ROC 
curve for both class value of ‘yes’ and ‘no’. From the Table 
4 it can be noticed that the AUC of the LogitBoost 
algorithm is 0.722 which is highest among all the ensemble 
method. The TP rate of the LogitBoost algorithm is also 
high than all other method. Fig 4 shows the graphical 
representation of the TPR and FPR for all five ensemble 
technique. For class value ‘yes’ the range of  TP rate is 
greater than 80% and FP rate is greater than 
60%.similarly,for the class value  of ‘no’ the range of TP 
rate is  less than 40% and FP rate is less than  20%. 
 

 

Fig 4: TPR and FPR for all Ensembles Method 
 

Fig 5 depicts the comparisons of ROC curve for all the 
ensemble method which are used in this work for the class 
value of ‘no’. An optimal ROC curve value should be 
approaching to the 1.0. 

 

 

Fig 5: Multiple ROC Curve Comparison 
 

VI. CONCLUSION AND FUTURE WORK 

In this research, we have analyzed a novel and efficient 
approach of ensemble learning for the liver disease 
classification. Here, five ensembles algorithm known as 
AdaBoost, LogitBoost, BeggRep, BeggJ48 and random 
Forest are applied and compared in terms of accuracy, 
RMSE TPR, FPR and ROC curve. LogitBoost algorithm 
outperforms well than the other ensemble method and the 
accuracy of the LogitBoost algorithm is 71.53%. The use of 
ensemble technique in liver disease prediction would 
improve people’s health. In the future, we will however 
obtain the most current data from different regions 
worldwide for the treatment of liver disorders and the 
prevention of liver disease. We will also apply some 
methodology which can eliminate the uncertainty like 
Belief-Rule Based (BRB) [24-36]. 
  

References 

[1]  Lin, R. Ho. "An intelligent model for liver disease diagnosis." Artificial 
Intelligence in Medicine 47.1 (2009): 53-62. 
 
[2] Dietterich, G. Thomas. "Ensemble methods in machine 
learning." International workshop on multiple classifier systems. Springer, 
Berlin, Heidelberg, 2000. 
 
[3] E.M Hashem, and M.S. Mabrouk. "A study of support vector machine 
algorithm for liver disease diagnosis." American Journal of Intelligent 
Systems 4, no. 1 (2014): 9-14. 
 
[4]  S. Vanderbeck, J.Bockhorst, R. Komorowski, D.E. Kleiner, and S. 
Gawrieh. "Automatic classification of white regions in liver biopsies by 
supervised machine learning." Human pathology 45, no. 4 (2014): 785-
792. 
 



 [5] S.Dhamodharan “Liver disease prediction using bayesian    
classification." In 4th National Conference on Advanced computing, 
applications & Technologies, pp. 1-3. 2014 
 
 
 [6] U.R. Acharya, , S.V. Sree, R Ribeiro, G Krishnamurthi, R. T. Marinho, 
J. Sanches, and J. S. Suri. "Data mining framework for fatty liver disease 
classification in ultrasound: a hybrid feature extraction 
paradigm." Medical physics 39, no. 7Part1 (2012): 4255-4264. 

 
[7] D. Sindhuja., and R.J  Priyadarsini. "A survey on classification 
techniques in data mining for analyzing liver disease 
disorder." International Journal of Computer Science and Mobile 
Computing 5, no. 5 (2016): 483-488. 

  [8] A. Perryman, L. Stratton, T. P. Ekins,  J. S Freundlich          ( 
“Predicting mouse liver microsomal stability with “pruned” machine 
learning models and public data”. Pharmaceutical research, 33(2), 433-
449, 2016). 

[9] S. Ansari, I. Shafi, A. Ansari, .J Ahmad,  S. I. Shah. "Diagnosis of liver 
disease induced by hepatitis virus using artificial neural networks." In 2011 
IEEE 14th International Multitopic Conference, pp. 8-12. IEEE, 2011. 

[10] Chuang, C.Ling. "Case-based reasoning support for liver disease 
diagnosis." Artificial Intelligence in Medicine 53, no. 1 (2011): 15-23. 

[11] Pahareeya, Jankisharan, R. Vohra, J. Makhijani, and S. Patsariya. 
"Liver patient classification using intelligence techniques." International 
Journal of Advanced Research in Computer Science and Software 
Enaineering 4, no. 2 (2014). 

[12] V. Ulagamuthalvi., and D. Sridharan. "Automatic identification of 
ultrasound liver cancer tumor using support vector machine." 
In International Conference on Emerging Trends in Computer and 
Electronics Engineering, pp. 41-43. 2012. 

[13] L. Breiman, “Bagging predictors,” Machine Learning, vol. 24, no. 2, 
pp. 123–140, 1996. 

[14] Johnson, W. Roger "An introduction to the bootstrap." Teaching 
Statistics 23, no. 2 (2001): 49-54. 

[15] A Rahman, B. Verma., 2013. “Ensemble classifier generation using 
non-uniform layered clustering and Genetic Algorithm”. Knowledge-Based 
Systems, 43, pp.30-42,(2013). 

[16] Y. Freund and R. E. Schapire, “Experiments with a new boosting 
algorithm,” in International Conference on Machine Learning, pp. 148–
156, 1996. 

[17] S .Džeroski, B. Ženko,  “Is combining classifiers with stacking better 
than selecting the best one?”. Machine learning, 54(3), pp.255-273.2004 

[18]  K. M Ting,  I. H. Witten,  “Issues in stacked generalization”. Journal 
of Artificial Intelligence Research, 10, 271–289(1999). 

[19] Merz, J. Christopher "Using correspondence analysis to combine 
classifiers." Machine Learning 36, no. 1-2 (1999): 33-58. 

 
[20] Machine Learning Repository, Center for Machine Learning and 
Intelligent Systems https://archive.ics.uci.edu/ml/index.php. 
 
[21] S. S. Aksenova , “Machine Learning with WEKA -WEKA Explorer 
Tutorial for WEKA Version 3.4”, 2004. 

[22] Han, Jiawei, J. Pei, and M. Kamber. “Data mining: concepts and 
techniques”. Elsevier, 2011. 

[23] A. Qasem. Al-R. Emad M. Al-Shawakfa, and Mustafa I. Al-Najjar 
2006. “Mining Student Data Using DecisionTrees”. Published in 
proceedings of International Arab Conference on Information Technology, 
2006 . 

[24]  M. S. Hossain, S. Rahaman, R. Mustafa, K. Andersson  “ A belief 
rule-based expert system to assess suspicion of acute coronary syndrome 
(acs) under uncertainty”. Soft Computing 22, no. 22 (2018): 7571-7586. 

 
 [25]  M. S. Hossain, M. S. Khalid, S. Akter, S. Dey  “A belief rule-based 
expert system to diagnose influenza”. In 2014 9Th international forum on 
strategic technology (IFOST) (pp. 113-116). IEEE,2014 
 
[26]  M. S. Hossain, K. Andersson, S.  Naznin “A belief rule based expert 
system to diagnose measles under uncertainty”. In World Congress in 
Computer Science, Computer Engineering, and Applied Computing 
(WORLDCOMP'15): The 2015 International Conference on Health 
Informatics and Medical Systems 27/07/2015-30/07/2015 (pp. 17-23). 
CSREA Press,2015 
 
[27]  M. S. Hossain, F.  Ahmed, K.  Andersson “ A belief rule based expert 
system to assess tuberculosis under uncertainty Journal of medical 
systems 41, no. 3 (2017): 43. 
 
[28]  R. Karim, K.  Andersson, M. S. Hossain, M. J. Uddin, M. P. Meah, “A 
belief rule based expert system to assess clinical bronchopneumonia 
suspicion”. In 2016 Future Technologies Conference (FTC) (pp. 655-660). 
IEEE,2016 
 
[29]  S. T. Alharbi, M.S. Hossain, A. A  Monrat,   “A belief rule based 
expert system to assess autism under uncertainty.” In Proceedings of the 
World Congress on Engineering and Computer Science (Vol. 1),2015 
 
[30]  M. S. Hossain, E.  Hossain, S.  Khalid, M. A. Haque  “A Belief Rule 
Based (BRB) Decision Support System to Assess Clinical Asthma 
Suspicion”. In Scandinavian Conference on Health Informatics; August 22; 
2014; Grimstad; Norway (No. 102, pp. 83-89). Linköping University 
Electronic Press,2014 
 
[31]  S. Rahaman, M.S. Hossain “ A belief rule based (BRB) system to 
assess asthma suspicion”. In 16th Int'l Conf. Computer and Information 
Technology (pp. 432-437). IEEE,2014 
 
[32]  M. S. Hossain, A. A  Monrat, M. Hasan, R. Karim, T.A Bhuiyan, M. 
S. Khalid  “ A belief rule-based expert system to assess mental disorder 
under uncertainty.”  In 2016 5th International Conference on Informatics, 
Electronics and Vision (ICIEV) (pp. 1089-1094). IEEE,2016 
 
[33]  M. S. Hossain, S. Akter,  S.  Rahaman “ A Belief Rule Based Expert 
System to Assess Meditation.”  In 2015 International Conference on 
Computational Science and Computational Intelligence (CSCI) (pp. 829-
832). IEEE,2015 
 
[34]  M. S. Hossain, I. B. Habib, K. Andersson  “A belief rule based expert 
system to diagnose dengue fever under uncertainty.” In 2017 Computing 
Conference (pp. 179-186). IEEE,2017 
 
[35]  M. S. Hossain, M. A. Haque, R.  Mustafa, R.  Karim,  H. R. Dey, M. 
Yousuf, “ An expert system to assist the diagnosis of ischemic heart 
disease”. Int J Integr Care 2016. 
 
[36]  R. Karim, M. S. Hossain, M. S. Khalid, R. Mustafa, T.A. Bhuiyan “ A 
Belief Rule-Based Expert System to Assess Bronchiolitis Suspicion from 
Signs and Symptoms Under Uncertainty.” In Proceedings of SAI Intelligent 
Systems Conference (pp. 331-343). Springer, Cham,2016 
 
 
 
 
 
 
    
 
 
 

 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


