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Abstract. The number of patients who have liver disease (cirrhosis)
have been continuously increasing in the last decades because of excessive
consumption of alcohol, inhale of harmful gases, intake of contaminated food,
pickles and drugs. By this time, computer intelligence allows physicians to
significantly improve the accuracy of diagnoses, create super-effective drugs
and significantly alleviate the course of various diseases of patients. Automatic
classification tools may reduce burden on doctors. This paper evaluates the
selected classification algorithms for the classification of some liver patient
datasets. There were several algorithms that were used in this research work
such as  Logistic Regression, Naive Bayes classifier, k-nearest neighbors,
Neural Network algorithm and Random Forest. These algorithms are evaluated
based on three criteria: Accuracy, Precision, and Recall.

Nowadays computer-aided diagnosis plays an important role in
medicine and has no difference from the diagnosis of professional doctors. The
aim of the research project is to work out an optimized algorithm for the
detection Cirrhosis of the liver by using supervised machine learning
algorithms, which can help to reduce costs and human resources. So the main
purpose is to show that less complex algorithms can be used in order to
establish a diagnosis of different cancer diseases and implement them.

Key words: Cirrhosis of the liver, Supervised Learning, Gaussian
Naive Bayes, Correlation analysis, Performance Analysis, Neural networks,
Random Forest, Logistic regression.
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Annarna. COHFBI  OHXBUIABIKTA  INIIMIIKTIH  IIaMajgaH  ThIC
KOJIJaHybIHAaH, KOMIPKBIIIKbUI Ta3blHbIH TapajlyblHaH, 3USAHIbl TaFaM MeEH
€CIPTKIHI TYTBIHY HOTHXKeCiHAe Oayblp aypybl — LHUpPpO30€H aybIpaThiH
HaykacTap canbl ecyae. Kasipri Tanaa jkacaH/bl MHTEJJIEKT HayKacTapra Il
JUarHo3 KOWBIN, THIMII Jpuaeplai  KypacTblpa OTBIPBIT  MEIUIMHA
KbI3METKEpJIepiHe YJIKeH cenTiriH Turizynae. JKiKTey TOCUIiHIH aBTOMATTHIK
KypaJijapbl J1apirepiepre *yriHETIH KyMbICTapibl KeHlaeTnek. by 3eprrey
KYMBICBIHJIa LMPPO3 aypybIMEH ayblpaTblH HayKacTaplblH JepeKTepi
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KOJI/IaHbIIa OTHIPHIT MAITUHAIBIK OKBITYIBIH aITOPUTMAEPIHIH CATBICTHIPMAITBI
aHanm3i >kacaneiHanbl. Ocwl FeUTBIME Makamana Logistic Regression, Naive
Bayes classifier, K-nearest neighbors, Neural Network algorithm xone
Random Forest ceiHIBI anroputMiaep TainaHanabl. byn anroputmaep Iommdik,
TEPEHIIIK JKOHE TOJBIKTHIK CBIHIBI ejmeMaep OoifbiHIma OaranaHaiabl. OCkl
3epTTeY JKYMBICBIHBIH HETI3r1 MakcaTbl — Oayblp LHPPO3bIH AaHBIKTAY
MaKcaTbIH/Ia OHTAWIaHABIPBUIFAH alTOPUTM/II JKacall [IbIFapy.

Tyiinai ce3mep: Oayblp IUpPpO3bI, Kajaranayra YHpeHy, ©HIMIUIIK
Tannay, KIMHUKAIBIK MICNIMAepAl KOoJgay >Kydenepi, MIelIiM araimrap,
JIOTUCTHKAJIBIK PETPECCHSL.

*kk

AHHOTanusi. B mociaenHue JecATWIETHS YHCIO TAlMEHTOB C
3a00j€eBaHUeM TMeYeHU (IUPPO30M) TOCTOSTHHO PACTET HM3-3a UYPE3MEPHOTO
noTpeOIeHUs aJKOTroJIsl, BABIXaHUS BPEIHBIX T'a30B, MOTPEOICHUS 3apakeHHON
MUK ¥ HAapKOTUKOB. B Hacrosiee BpeMs HCKYCCTBEHHBI HWHTENEKT
MO3BOJISIET BpadyaM 3HAYUTENIBHO YJIYYIIUTh TOYHOCTH JMArHO30B, CO31aTh
cBepxd(P(HEeKTUBHBIE JIEKAPCTBA W 3HAYUTEIIBHO OOJETYUTh XOJ Pa3IUIHBIX
3a00JeBaHUN MAIMEHTOB. ABTOMAaTHYECKME MHCTPYMEHTHI KilacCH(pHUKALUU
MOTYT CHHM3UTh Harpy3ky Ha Bpadeil. B nmanHOi nccienoBaTenbckoir pabote
MIPE/ICTABIEH CPABHUTENBHBIM aHAIN3 MEJUIMHCKUX JAHHBIX NAIlMEHTOB C
LUPPO30M C HCIOIb30BAHUEM KOHTPOJIMPYEMBIX aJTOPUTMOB MAIIMHHOTO
o0yuenus. CyliecTByeT HECKOJIBKO aJITOPUTMOB, KOTOpPBIE HCIOJIb30BAUCH B
9TOW HCCIENoBaTeNbCKONM paboTe Takue Kak JIOTUCTHYECKas perpeccus,
knaccudukarop HauBnoro baiieca, anropurm Ommxkaiiimero cocena, allroputMm
HEWPOHHOU CETH W CIy4alHBIA JieC. DTH aJrOPUTMbI OLEHUBAOTCSA IO TPEM
KpUTEpPHUSIM: TOYHOCTb, TIJOyOMHa U monHoTa. OCHOBHas Leidb AITOH
HCCIIEIOBATEeNbCKOM paboThl — pa3paboTaTh ONTUMU3UPOBAHHBIN AJITOPUTM
BBISIBJICHUS IUPPO3a NIEYECHHU.

KuaroueBble cjioBa: 1muUppo3 I€UYEHH, KOHTPOJIMpPyeMoe oO0yueHue,
aHamu3 3(QEeKTUBHOCTH, CHUCTEMBl TMOAJNCPKKU KIMHUYECKUX PELICHUH,
JI€PEBbsI IPUHATHUS PELICHUH, TOTUCTHYECKAst PETPECCHs.

Introduction

It is not a secret that in this new era of science and technology, artificial
intelligence is becoming an indispensable and essential element in the
healthcare industry. Nowadays computer-aided diagnosis plays an important
role in medicine and has no difference from the diagnosis of professional
doctors. The aim of the research project is to provide an example of how
humanity can bind the rapidly expanding knowledge base of medicine with the
doctor treating each patient as an individual with faster diagnosis by using new
algorithms as the task of ascertaining a correct diagnosis of a disease is one of
the most essential problems in medicine. [1,page 21] The solution is machine
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learning which one of the major branches of Computer Science is. It provides
several fundamental tools for intelligent data analysis. This research work
contains machine learning algorithms that were designed and used to analyze
medical data sets that will help to classify diseased patients from normal
[2,page 125].

Today’s hospitals are well equipped with data collection devices and
data is gathered and shared in large information systems. Many artificial
intelligence algorithms like genetic algorithms, fuzzy logic algorithms, Bayes-
methods and many data mining tools like scikit-learn and neural network are
used to diagnose the diseased data [3,page 11]. Some liver disease patients
show symptoms of viral infection such as tiredness, abdomen pain, muscle
pain, and vomiting, and loss of appetite. But few symptoms including swelling
of the abdomen as well as limbs, jaundice, digestive bleedings etc., may be the
advance cases of liver failure patients. The common attributes of liver data to
find the liver status are SGOT, SGPT, ALP, Total Bilirubin, Direct Bilirubin,
Total Proteins and Albumin. Algorithms and methods are applied on Medical
Data in tests like LFT (Liver Function Test) to diagnose Hepatitis or liver
disorder or jaundice. These patients need uninterrupted and well-coordinated
medical treatment to diminish the death rate.

Materials

A. Data Collection

The data set was obtained from the UCI Repository of Machine
Learning Databases [1]. This data set contains 416 liver patient records and
167 non liver patient records. The data set was collected from north east of
Andhra Pradesh, India. Selector is a class label used to divide into groups(liver
patient or not). This data set contains 441 male patient records and 142 female
patient records. Any patient whose age exceeded 89 is listed as being of age
«90».

1.Age of the patient

2.Gender of the patient

3.Total Bilirubin

4.Direct Bilirubin

5.Alkaline Phosphatase

6.Alanine Aminotransferase

7.Aspartate Aminotransferase

8.Total Proteins

9.Albumin

10.Albumin and Globulin Ratio

11.Selector: field used to split the data into two sets (patient with liver
disease, or no disease)

B. Features Correlation
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Methods
A. Logistic Regression

Features Correlation
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Fig. 1. Features Correlation

The logistic regression (LRM) has wide range of implications in
medical research field. The LRM model is used for the classification of the
attributes, which might help to classify the outcome. The distinctive feature of
the model is that the outcome variable is dichotomous. The result is not
bounded to a linear form. As a result, the created model can be used to classify
a new provided data via placing them in a model for the probability P, the
detailed information is provided in [4,page 66].

B. Multi-Layer Perceptron Neural Networks

Multi-layer perceptron neural networks (MLP) are processing devices,
which closely resemble a model of the neuronal structure of the mammalian
cerebral cortex. Large MLPs might have hundreds or thousands of processor
units, whereas a mammalian brain has billions of neurons with a corresponding
increase in magnitude of their overall interaction and emergent behavior.
Generally the neural network has three components or layers. The first layer is
called input layer, through which it gets data inside network on our case
disease related attributes. The second layer is called hidden where all
operations performed. The last layer called out where network make final
decision regarding patient’s condition.
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C. k-nearest neighbors algorithm (k-NN) is a non-parametric method
used for classification and regression.In both cases, the input consists of the k
closest training examples in the feature space. The output depends on whether
k-NN is used for classification or regression

D. Bayesian Classifiers are statistical classifiers based on Bayes
theorem. Bayesian classification is very simple and it shows high accuracy and
speed when applied to large data bases. It works on one assumption that is the
effect of an attribute value on a given class is independent of the values of the
other attributes. This assumption is called class conditional independence
[6,page 231].

E. Random forests or random decision forests are an ensemble learning
method for classification, regression and other tasks, that operate by
constructing a multitude of decision trees at training time and outputting the
class that is the mode of the classes (classification) or mean prediction
(regression) of the individual trees. Evaluation of the classifier to measure the
quality is commonly evaluated based on the data in the confusion matrix.
Several standard measures have been defined for correct and incorrect
classification results of the matrix. The most common practical measure to
evaluate the performance is accuracy, which is defined as the proportion of the
total number of instances that were classified correctly.

Recall is the mean proportion of actual positives which are correctly
identified.

Precision is the mean proportion of positives which are relevant. F-
measure is a harmonic mean of recall and precision.

1V. Simulation results

In this study, the dataset of patients with liver diseases, which
containing 10 original features by using five machine learning methods,
Gaussian Naive Bayes, K-Nearest Neighbors, Logistic Regression, Multi-Layer
Perceptron and Random Forest used for classification. The performance
metrics like accuracy, recall, precision and f-measure along with error metrics
for all features has been performed using 10-fold cross-validation. The
simulations were performed by using WEKA3.8 machine learning tool.

Table 1

Algorithms performance

algorithm accuracy precision recall

GNB 0.57484611 0.94253663 0.432853717
KNN 0.65871308 0.7501016282 0.7813749001
LG 0.71699216 0.7532971101 0.9064053105
MLP 0.69293654 0.7682966792 0.9976019185
RF 0.67933218 0.7509854276 0.8726757724
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V. Conclusion

In this study, popular Classification Algorithms were considered for
evaluating their classification performance in terms of Accuracy, Precision,
and Recall in classifying cirrhosis patients’ dataset. The performance of
Bayesian Classifier was the best for all performance and error metrics. As a
result shows Gaussian Naive Bayes methods can be a good and practical choice
to classify a medical data.

Physician’s responsibility is to diagnose disorders of patients and treat
them at the earliest. Any wrong diagnosis can put in danger a patient’s life and
may even cause his/her death. In this regard, the use of different methods of
artificial intelligence and expert system is a promising strategy for the future.
In this paper, an algorithm called separation of points by planes has been used
to classify diseased liver patients from the healthier and helped in diagnosing
the dangerous hepatitis or liver disorder. As a result shows Gaussian Naive
Bayes methods can be a good and practical choice to classify a medical data.

Fig 2. Results
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