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Abstract

In having a healthy life, right nutrition with a life style balanced with exercise constitutes and important value. This is mainly important for bodily
functions that are provided by organs and systems of the body which is also valid for our digestion and excretion systems. In having a healthy
life right nutrition with a life style balanced with exercise constitutes and important value. Digestion is one of the main functions of human
metabolism that starts in mouth with mechanical and chemical reactions and ends with the expellsion of digestive residues from the anus,
following the large intestine. Many hormones and enzymes have influence in the digestion of carbonhydrates, proteins and fats in the metabolism.
With the key and luck structures that enzymes have and with the hormonal homeostasis that the metabolism have processing of different monomer
and polimer structures are being handles. After the absorbation of digested food contents in duodenum and small intestine. Digestive residues are
expelled from the anus, following the large intestine. If there is a malfunction in some part of the digestive system or characteristics of the food
taken some digestive and excretion problems may occur. Some of these most known problems are constipation and hemorrhoids. In this
phenemonelogical, single case study, some of the factors that have influence in defecation with development of constipation and hemorrhoids
investigated with the aim of enhancing exploratory and confirmatory understanding for medical specialists and society at large.
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1. Introduction

“Benefitting from Science is important in preserving our health and live” -Dr. Ozerk Yavuz
“Make a habit of two things: to help; or at least to do no harm.” -Hippocrates

“Let food be thy medicine and medicine be thy food.”- Hippocrates

“A healthy outside starts from the inside.” -Robert Urich

“Happiness depends upon ourselves.” —Aristotle

In having a healthy life, right nutrition with a life style balanced with exercise constitutes and important value. This is mainly
important for bodily functions that are provided by organs and systems of the body which is also valid for our digestion and
excretion systems. Digestion is one of the main functions of human metabolism that starts in mouth with mechanical and chemical
reactions and ends with the expellsion of digestive residues from the anus, following the large intestine. Many hormones and
enzymes have influence in the digestion of carbonhydrates, proteins and fats in the metabolism. With the key and luck structures
that enzymes have and with the hormonal homeostasis that the metabolism have processing of different monomer and polimer
structures are being handles. After the absorbation of digested food contents in duodenum and small intestine. Digestive residues
are expelled from the anus, following the large intestine which is called excretion. If there is a malfunction in some part of the
digestive system or characteristics of the food taken some digestive and excretion problems may occur. Some of these most known
problems are constipation and hemorrhoids. There are two types of hemorrhoids which are internal and external. In some cases
hemorrhagetion can occur. All forms of acute constipation and hemorrhoids should be taken serious and nearest medical practioner
and health facility should be visited for the right treatment to be taken. A life style change for a preventive integrated treatment is
usually advised. In managing the risks constipation and hemmoroids management plans should be followed as suggested and in
consultation with the medical practioners. In this phenemonelogical, single case study, some of the factors that have influence in
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defecation with development of constipation and hemmoroids investigated with the aim of enhancing exploratory and confirmatory
understanding for medical specialists and society at large [1,2,3,4,5].

Digestion can be in the form of mechanical with the help of the teeth and chemical with the help of digestive enzymes as a-
amylase, sucrase, maltase, lactase, a-dextrinase, pepsin, lipase, pancreatic lipase, cholesterol ester hydrolase, phospholipase A,
HCL, Bicarbonate [1,2,3,4,5]. In the digestive process digestion refers to the breakdown of food to its monomers and elements
from more complex polimer forms whereas absorption refers to the absorption of nutrients digested up to their monomers in the
relevant organs and mixing into the blood. The villi capillaries on the inner surface of the small intestine are specialized in this
work. The digestive residues left behind from the nutrients that are then digested and passed into the blood are thrown out of the
anus by following the large intestine path. In this case, when the consistency and hardness of the stool is not in the desired form,
the inner surface of the intestine can be damaged. Again, when combined with syndromes such as intestinal laziness, this may
cause chronic constipation cases in patients. As cited in literature there are several factors that can be usefull in preventing,
controlling constipation and hemmoroid cases. These can be counted as plenty of fluid consumption, active lifestyle balanced with
sports, consumption of fibrous foods, use of appropriate amount of olive oil, avoidance of caffeine consumption, avoidance of
toilet delay behavior [1,2,3,4,5]. Constipation and hemmoroid cases can lead to severe consequences therefore preventive control
measures and life style choices can be helpful in preventing such medical conditions [6,7,8,9,10]. In this research a data mining
approach for the understanding of antecedents of constipation and hemoroids have been analysed in order to gain insights.
Supervised machine learning and unsupervised machine learning types can be used in understanding different phenomena in
medical sciences. Data mining is defined as a methodological approach in the analysis of quantitative data as indicated in the
literature. The data mining process is formed of a set of structured steps that make up the data mining research process and
methodology [51,52,53,54,55,56].

The data mining approach can be viewed as a systematic and structured investigative process that focuses on situation analysis,
data collection, model building, and model testing. The ideas and insights uncovered from these analyzes can be used as a starting
point for decision making by leaders, the scientific community, and society as a whole. Machine learning technique, which is a
famous approach in quantitative research methodologies based on data mining, is a form of machine learning. This learning process
is usually triggered and activated by anticipatory (feed forward) approaches which are then followed by backward propagation
processes which aims to minimize the cost functions in a stochastic manner. Using the mapping functions, the input layers of the
model are mapped to the output layer taking into account the independent dependent values. The functions and equations involved
in this mapping are calculated. Subsequently, in many ways, the rules generated with the lowest error rate measured by respective
entropy values are generated. As in gradient descent forms the lowest cost for the respective variable weights are searched. The
equation with the slope which is zero in local minimum or global minimum, that is also the derivative of the cost in the reverse
parabolic cost weight diagram is presented as the main association rule. This value can also be calculated by finding the tangent of
that point which can be calculated by dividing edge looking to the angle (opposing edge) to adjacent edge in a triangular form
[68,69,70,71]. In order to reach to the point with the slope zero which is the intersection of the lowest weight and respective weight
value meaning lowest cost in the function at this point is steep to the weight, an iterative traversal is necessary in the opposite
direction of the gradient. In this manner rules that provide the closest proximity to the actual results are selected and presented as
distinctive association rules. To assess this, a stochastic backpropagation technique is used in many respects [68,69,70,71].

In machine learning two forms of learning driven by data sets are available. Supervised learning and unsupervised learning are
two forms in this context. Supervised learning is a form of classification approach in which input and output layer mappings are
made with transform functions, with the goal of discovering rules and information. In this type of machine learning, a general
stochastic backpropagation technique is used. In the mapping process, the independent multivariate variables are assigned to the
respective class labels which are considered as dependent variables in the output layer. Starting from the initial labeling of
dependent values in the form of the nominal value technique, this type of machine learning is called supervised machine learning.
On the other hand, in unsupervised machine learning, multiple attributes from different instances are assigned to the respective
clusters with respective values without the requirement of an initial class label declaration. In this form of machine learning, various
mathematical and statistical functions are applied which use heuristics in many cases. In most clustering analyzes, also known as
unsupervised machine learning, centroid values are calculated for each independent group and associated attribute values are
assigned to the group for multiple instances of the dataset with an emphasis on similarity and maximization of convergence in the
same group on the other hand divergence, maximization of differences with other cluster members who have other centroid values
are preferred for effective and efficient categorization. Multilayer Perceptron, Bayesian Networks, Hoeffding Tree, Random Tree,
Kmeans, Make density based clusterer, Hierarchichal Clusterer, Filtered Clusterer, Farthest First, Expectation Maximization,
Cobweb, Canopy, J48, JRip, Part, OneR, ZeroR, M5Rules, Decision Table, Decision Stump, Random Forest, Random Tree Method
are among the most cited supervised and unsupervised machine learning techniques using different classification and clustering
approaches in the literature. The use of machine learning from data mining can provide exploratory and confirmatory understanding
of the phenomena in question and can provide in-depth insight and understanding with the option of knowledge discovery,
prediction or forecasting that it offers [51, 52, 53,54, 55, 56].
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2. Research Method

In this research initially, the understanding and analysis of the problem domain in literature is completed, this is later followed
by the review and pre-processing of the data, Subsequently, a conceptual framework and model is developed following the literature
review and analysis approaches, model testing is performed with supervised and unsupervised versions of machine learning
approaches. Finally, the results of the planned analysis are evaluated[ 46,47,48,49,50,51,61,69]. In this paper a quantitative research
paradigm is used. The paradigms of quantitative research, aim to explore the phenomena in the application of deductive techniques.
They have a positivist and objectivist orientation of epistemology and ontology. Quantitative data is a type of structured knowledge
that can be collected using a variety of approaches in the form of primary data sources and secondary data sources. Conventional
and unconventional forms of data collection techniques can be applied via sensor measurements as input, as end user data entry as
input, via web services, internet of Things, paper-administered surveys, online surveys, etc. [ 51,52,53,54,55,56].

e
|_

Figure 1. Athena Data Mining Model (Prepared by the Researcher)

In data mining process Athena data mining model of Ozerk has been employed as seen in Figure 1. In the analysis conducted
Multilayer Perceptron, Bayesian Networks, Hoeffding Tree, Random Tree, Kmeans, Make density based clusterer, Hierarchichal
Clusterer, Filtered Clusterer, Farthest First, Expectation Maximization, Cobweb, Canopy, J48, JRip, Part, OneR, ZeroR, M5Rules,
Decision Table, Decision Stump, Random Forest, Random Tree Methods have been applied for the machine learning. Among
these algorithms unsupervised machine learning algorithms here asseses the instance values and assigns these independent values
to the respective segment clusters whereas supervised machine learning algorithms mainly focuses on mapping the multivariate
variables in input layers to class labels in output layers with transformation and mapping functions. Additionaly class based metrics
are evaulated and associated rules are generated in an reinforced fashion some applying forward feeding and backpropagation
approaches based on the algorithmic designs and architectures [51,52,53,54,55,56]. Also prediction focused machine learning
functions are also involved in input-output transformation processes which generates the predicted values for the respective
variables and attributes [51,52,53,54,55,56]. Depending on the algorithmic design, algorithmic architecture, complexity of the
algorithms these algorithms can generate different results for similar, same or distinct problem sets [51,52,53,54,55,56]. For the
same data set with the same parameters performance indicators of the algorithms have been assessed and evaluated. The best
performing algorithm for this problem domain with respective data set and parameters has been discovered with the analysis
conducted. Knowledge patterns and rules found out have been interpreted and listed. For supervised machine learning approach
Niagara Falls machine learning model as in Figure 2 is followed. For unsupervised machine learning approach Manavgat Falls
unsupervised machine learning model has been employed as in Figure 3.
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Figure 2. Niagara Falls Machine Learning Flow of Supervised Learning (Prepared by the Researcher)
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Figure 3. Manavgat Falls Unsupervised Machine Learning Algorithm Flow Composed of Model Building and Testing (Prepared by
the Researcher)

In the data gathering process a quantitative data set from a paper administered survey design has been used composed of
variables, Fruit-Vegetable Portion Consumed, Portions of Milk Consumed, Walking Status Indicator, Portions of Coffee
Consumed, Portions of Tea Consumed, Yoghurt Consumption Indicator, Defecation Status Indicator, Hemoroid Status Indicator.
As the research paradigm phenomenological single case study design has been preffered. For the data analysis a quantitative data
set composed of variables listed below is used employing classification and clustering approaches of supervised, machine learning
techniques available in literature.
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Table 1. List of Variables Used in Analysis

Fruit-Vegetable Portion Consumed  Numeric

Portions of Milk Consumed Numeric
Walking Status Indicator Nominal
Portions of Coffee Consumed Numeric
Portions of Tea Consumed Numeric
Yoghurt Consumption Indicator Nominal
Defecation Status Indicator Nominal
Hemoroid Status Indicator Nominal

In data mining analysis, the rules of association, predictive knowledge with insights have been discovered using classification
and clustering algorithms for the relevant domain and problem set. In these approaches, the input-output mapping functions are
used to create association rules that correspond the outer layer projection from inner layers. In some, feed forward and backward
propagation techniques have been applied. The relevant rules with the lowest error rate (entropy) have been presented as the main
rules discovered with the analysis conducted [51,52,53,54,55,56].

As reported by Ozerk, many data mining processes today employ a technical approach to supervised learning in which
independent or multivariate indicators and variables are assigned to output class labels using mapping functions. In unsupervised
versions of data mining and machine learning, the fundamental values of each group (focal points, centroids) are calculated, the
sample and the corresponding characteristic values are assigned to the respective groups in order to maximize convergence and
minimize differences in the same group while divergence is expected among members of different groups. In the supervised and
unsupervised machine learning process, rules are created to improve the exploratory and confirmatory understanding of the
phenomenon [51,52,53,54,55,56]. In this context, an Aristotelian research design path can offer several advantages in
understanding these phenomena and can be a good decision support tool for key business leaders, political leaders, and society as
awhole.

In the applied analysis, same input load was tested with the same parameters using machine learning algorithms, Bayesian
Networks, PART, J48, Multilayer Perceptron, Hoeffding Tree and VVoted Perceptron. In the analysis University of Waikato's Weka
data mining package, with a wide variety of supervised and unsupervised machine learning algorithms has been used. Then the
key performance indicators of the classifications and clusterings were compared and evaluated. During the analysis, 10 fold cross
validation method has been used in model training and testing. Based on the performance metrics associated with data mining
analysis, a high-performing algorithm was selected that can be used for such areas and problem sets to gain additional information
and insights. For this, the mean square of the error, accuracy (precision), coefficient of correct classification and coefficient of
misclassification were used [51,52,53,54,55,56]. The rules and performance indicator values calculated are shown in Tables 2 and
3.

Table 2. Performance Estimations of machine learning algorithms

Machine Learning Key Performance Indicators
Method RMSE Precision % Correctly % Misclassified
Classified
Bayesian networks 0.26 N/A 94.11 5.88
PART 0.25 N/A 94.11 5.88
J48 0.25 N/A 94.11 5.88
Multilayer Perceptron 0.37 0.87 76.47 23.52
Hoeffding Tree 0.34 0.88 88.23 11.76
Voted Perceptron 0.24 N/A 94.11 5.88
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Table 3. Association rules generated by supervised and unsupervised machine learning algorithms

. Fruit-vegetable consumed with a value of 0, milk consumtion value of 0.57, walking status indicator with a value
of 0.71, coffee consumption with a value of 1.4, tea consumption with a value of 1.4, yoghurt consumption with a
value of yes, defecation status indicator with a value of no and hemorrhoids status indicator with a value of no
are grouped in first cluster whereas Fruit-vegetable consumed with a valu of 2, milk Consumtion value of 0.5,
walking status indicator with a value of 0.6, coffee consumption with a value of 2.8, tea consumption with a
value of 1, yoghurt consumption with a value of yes, defecation status indicator with a value of yes and
hemorrhoids status indicator with a value of no are grouped in second cluster

. If Defecation Status Indicator is equal to yes then there is no hemorrhoids

1. If there is no hemorrhoids, if Fruit Vegetable Portion Consumed is less than 1 then there is no Defecation whereas if
Fruit Vegetable Portion Consumed is greater than or equal to 1 then there is healthy defecation

IV. If Hemoroid Status Indicator is equal to yes then there is no healthy defecation

V. If Hemoroid Status Indicator is equal to no and Milk Consumed is greater than or equal to 1 then defecation status
indicator is yes

V. If Hemoroid Status Indicator is equal to no and Coffee Consumed is greater than or equal to 2.5 then defecation status

indicator is yes

VII. If Fruit Vegetable Portion Consumed less than or equal to 0 then defecation status indicator is no
Viil. If Fruit VVegetable Portion Consumed is greater than 0 then defecation status indicator is yes
IX. Moderate levels of tea and coffee consumption with 2 portions of fruit and vegetable daily did not lead to a negative
influence on defecation status which may lead to a hemorrhoids if not treated
X. Analysis results revealed that for a healthy defecation status, consumption of 2 portions of fruit-vegetable daily may
make a positive impact
XI. It was understood that when moderate levels of coffee and tea consumption is balanced with a fiber rich diet composed

of fruit-vegetable portions (2 portions), healthy defecations is likely to be expected which would be prevental for an
hemorrhoids to occur

Analysis revealed that, fruit-vegetable consumed with a value of 0, milk consumtion value of 0.57, walking status indicator
with a value of 0.71, coffee consumption with a value of 1.4, tea consumption with a value of 1.4, yoghurt consumption with a
value of yes, defecation status indicator with a value of no and hemorrhoids status indicator with a value of no are grouped in first
cluster whereas Fruit-vegetable consumed with a valu of 2, milk Consumtion value of 0.5, walking status indicator with a value of
0.6, coffee consumption with a value of 2.8, tea consumption with a value of 1, yoghurt consumption with a value of yes, defecation
status indicator with a value of yes and hemorrhoids status indicator with a value of no are grouped in second cluster. If Defecation
Status Indicator is equal to yes then there is no hemorrhoids. If there is no hemorrhoids, if Fruit VVegetable Portion Consumed is
less than 1 then there is no Defecation whereas if Fruit VVegetable Portion Consumed is greater than or equal to 1 then there is
healthy defecation. If Hemoroid Status Indicator is equal to yes then there is no healthy defecation. If Hemoroid Status Indicator
is equal to no and Milk Consumed is greater than or equal to 1 then defecation status indicator is yes. If Hemoroid Status Indicator
is equal to no and Coffee Consumed is greater than or equal to 2.5 then defecation status indicator is yes. If Fruit Vegetable Portion
Consumed is less than or equal to 0 then defecation status indicator is no. If Fruit Vegetable Portion Consumed is greater than 0
then defecation status indicator is yes. Moderate levels of tea and coffee consumption with 2 portions of fruit and vegetable daily
did not lead to a negative influence on defecation status which may lead to a hemorrhoids if not treated. In the analysis conducted
it was found out that for a healthy defecation status, consumption of 2 portions of fruit-vegetable daily may make a positive impact.
It was understood that when moderate levels of coffee and tea consumption is balanced with a fiber rich diet composed of fruit-
vegetable portions (2 portions), healthy defecations is likely to be expected which would be prevental for an hemorrhoids to occur.

Fruit Wegetable Partion Cnnsumed‘

‘Walking Status Indilo : L
Coffee Congurmed v’:'{’:‘ ’
X

Defecation Status Indicatar=no

Figure 4. A neural network view of the generated model (multilayer perceptron: hemorrhoids status indicator is the dependent
variable)
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Figure 5. A neural network view of the generated model (multilayer perceptron: defecation status indicator is the dependent variable)
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Figure 6. Plot matrix view of the sampling

Among all the algorithms applied, voted perceptron has been the top scorer for the same input load using same variables and
parameters with respective correct classification rate and RMSE. It can be used as an effective and efficient tool for the analysis
of such problem domains. Performance measures and indicators have been choosen as suggested in the literature. It is further
concluded that, supervised and unsupervised machine learning algorithms, also known as classification and clustering techniques
in the data mining literature, can be used as effective and efficient tools for discovery of meaningfull knowledge and insights.
Confirmation and exploration of knowledge and insights are possible with data mining flows as in Athena data mining model.
These ideas can be taken into account by policy makers and society at large in such areas and in smilar set of issues. Processing
times can vary based on the input loads, algorithmic design, architecture and performance of the algorithm which can be evaluated
with approximation approaches by using metrics such as Big O or Big Q which can also be used to assess efficiency and the
complexity of these calculations [51,52,53,54,55,56,74,75].
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Figure 7. Actual and Predicted Values of Healthy Defecation Using Neural Networks (Multilayer Perceptron)
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Figure 8. Actual and Predicted Values of Hemorrhoid Using Neural Networks (Multilayer Perceptron)

3. Discussion and Conclusion

In having a healthy life, right nutrition with a life style balanced with exercise constitutes and important value. This is mainly
important for bodily functions that are provided by organs and systems of the body which is also valid for our digestion and
excretion systems. Digestion is one of the main functions of human metabolism that starts in mouth with mechanical and chemical
reactions and ends with the expellsion of digestive residues from the anus, following the large intestine. Many hormones and
enzymes have influence in the digestion of carbonhydrates, proteins and fats in the metabolism. With the key and luck structures
that enzymes have and with the hormonal homeostasis that the metabolism have processing of different monomer and polimer
structures are being handles. After the absorbation of digested food contents in duodenum and small intestine. Digestive residues
are expelled from the anus, following the large intestine which is called excretion. If there is a malfunction in some part of the
digestive system or characteristics of the food taken some digestive and excretion problems may occur. Some of these most known
problems are constipation and hemorrhoids.
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In this study some of the factors cited as leading indicators of constipation and hemmoroidhs have been examined by employing
supervised and unsupervised machine learning methodologies.Analysis revealed that, fruit-vegetable consumed with a value of 0,
milk consumtion value of 0.57, walking status indicator with a value of 0.71, coffee consumption with a value of 1.4, tea
consumption with a value of 1.4, yoghurt consumption with a value of yes, defecation status indicator with a value of no and
hemorrhoids status indicator with a value of no are grouped in first cluster whereas Fruit-vegetable consumed with a valu of 2,
milk Consumtion value of 0.5, walking status indicator with a value of 0.6, coffee consumption with a value of 2.8, tea consumption
with a value of 1, yoghurt consumption with a value of yes, defecation status indicator with a value of yes and hemorrhoids status
indicator with a value of no are grouped in second cluster. If Defecation Status Indicator is equal to yes then there is no
hemorrhoids. If there is no hemorrhoids, if Fruit Vegetable Portion Consumed is less than 1 then there is no Defecation whereas
if Fruit Vegetable Portion Consumed is greater than or equal to 1 then there is healthy defecation. If Hemoroid Status Indicator is
equal to yes then there is no healthy defecation. If Hemoroid Status Indicator is equal to no and Milk Consumed is greater than or
equal to 1 then defecation status indicator is yes. If Hemoroid Status Indicator is equal to no and Coffee Consumed is greater than
or equal to 2.5 then defecation status indicator is yes. If Fruit Vegetable Portion Consumed is less than or equal to 0 then defecation
status indicator is no. If Fruit Vegetable Portion Consumed is greater than 0 then defecation status indicator is yes. Moderate levels
of tea and coffee consumption with 2 portions of fruit and vegetable daily did not lead to a negative influence on defecation status
which may lead to a hemorrhoids if not treated. In the analysis conducted it was found out that for a healthy defecation status,
consumption of 2 portions of fruit-vegetable daily may make a positive impact. It was understood that when moderate levels of
coffee and tea consumption is balanced with a fiber rich diet composed of fruit-vegetable portions (2 portions), healthy defecations
is likely to be expected which would be prevental for an hemorrhoids to occur. Among all the algorithms applied, voted perceptron
has been the top scorer for the same input load using same variables and parameters with respective correct classification rate and
RMSE. It can be used as an effective and efficient tool for the analysis of such problem domains. Studies of this type for
understanding similar phenomena with data mining methodology can be used for enhancing insights, knowledge, exploratory and
confirmatory understanding for leaders, medical community and society at large. Managing the risks associated with digestive and
excretory problems as constipation or hemorrhoids a healthy life style management plan balanced with diets rich in fiber and
moderate exersice prepared in consultation with a medical practioner or speacilist may be helpful.
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