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CRITICAL ANALYSIS OF SCIKIT-LEARN ML FRAMEWORK  
AND WEKA ML TOOLBOX OVER DIABETES PATIENTS  

MEDICAL DATA 
 
Abstract. In this research study two ml tools tested i.e., scikit-learn and Waikato Environment for Knowledge 

Analysis, over three supervised machine learning algorithms. The comparative analysis has been performed on tree 
supervised machine learning algorithms i.e., decision trees, logistic regression and multi-layer perceptron neural 
network on medical data for patients with two types of diabetes disorders. Diabetes-Mellitus refers to the metabolic 
disorder that happens from malfunction in insulin secretion and action. It is characterized by hyperglycemia.The 
diagnosis of diabetes is very important now days using various types of techniques and thus selection of framework 
is important.The dataset has been obtained from UCI machine learning repository for Pima Indian Diabetes patients. 
During the research the comparative analysis studies have been performed which revealed that less complex 
algorithms can be used for disease diagnosis and possess better performance when properly configured.  

Keywords: diabetes mellitus, supervised learning, performance analysis, clinical decision support systems. 
 
Introduction. There are many machine learning frameworks and tools available for public use. This 

research study tries to thoroughly analysis two tools and reveal which all trade-offs.In this study, the 
comparative performance analysis of three supervised machine learning algorithms is studied i.e, decision 
trees, logistic regression and artificial neural network and advantages of using Waikato Environment for 
Knowledge Analysis (WEKA) machine learning toolbox [3] is shown in Figure 1. Using WEKA toolbox 
is relatively easy which has many build-in options as compare to scikit-learn framework where in order to 
use algorithms users need to write code as shown in Figure 2.  

The comparative analysis is going to be performed on medical dataset. Currently the computer aided 
diagnosis plays an important role in the medical field. It has been shown that the benefits of introducing 
machine learning into medical analysis are to increase the diagnostic accuracy, to reduce costs and to 
reduce human resources. The algorithms are tested over the Pima Indian diabetes dataset. Pima Indian 
Diabetes database had been examined with several different machine learning methods in the past [5-9]. 
Diabetes-Mellitus refers to the metabolic disorder that happens from malfunction in insulin secretion and 
action. It is characterized by hyperglycemia. There are two types of diabetes disorder but generally the 
symptomatic and lab results are same. The diagnosis of diabetes is very important now days using various 
types of techniques. 
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Figure 1 – Dataset visualization of WEKA toolbox 
 

 
 

 
 

 
Figure 2 – Initialization and simulation of algorithms code on scikit-learn framework 
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Materials and methods 
A. Data Collection 
The data set was obtained from the UCI Repository of Machine Learning Databases [3]. The data set 

was selected from a larger data set held by the National Institutes of Diabetes and Digestive and Kidney 
Diseases. The patients in the Pima-Indian dataset are women at least 21 years old and living near Phoenix, 
Arizona, USA. The dichotomousoutcomeattribute takes the values ‘0’ or ‘1’, where ‘1’ means a positive 
test for diabetes and ‘0’ is a negative test for diabetes. There are 500 (65.1%) cases in class ‘0’ and 268 
(34.9%) cases in class ‘1’. The dataset contains eight clinical findings which are:  

1. Number of times pregnant  
2. Plasma glucose concentration a 2 hours in an oral glucose tolerance test 
3. Diastolic blood pressure (mm Hg)  
4. Triceps skin fold thickness (mm)  
5. 2-Hour serum insulin (mu U/ml)  
6. Body mass index  
7. Diabetes pedigree function  
8. Age (years) 
B. Decision Trees 
A decision tree (DT) is a graph that uses a branching method to illustrate every possible outcome of a 

decision for particular. The goal in building a tree is to identify a best splitting attribute which is being 
found by Entropy and Information Gain. The detailed theoretical background regarding decision trees can 
be found here [2].  

C. Logistic Regression 
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 newly provided data via placing them 
in a model for the probability P, the detailed information is provided in [1].  

D. Multi-Layer Perceptron Neural Networks 
Multi-layer perceptron neural networks (MLP)are processing devices, whichclosely resemble a 

modelof the neuronal structure of the mammalian cerebral cortex. LargeMLPs 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. The 
detailed information regarding neural networks provided in [1, 2]. 

E. Simulated Program 
The Waikato Environment for Knowledge Analysis (WEKA), is one of the best tools in teaching 

machine learning without going into details first. The tool is basedon Java platform that contains a large 
number of algorithms for data preprocessing, feature selection, classification, clustering, and finding the 
associative rule [4]. WEKA uses a common data representation format, making comparisons easy. It has 
three operation modes i.e., GUI, Command Line, and Java API. 

F. Performance Measures 
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. TP rate 
is a measure which shows the matching states of particular instances. FP rate is a measure that shows the 
mismatching states of particular instances.  

These performance metrics are calculated according to the data in the confusion matrix which are 
obtained by the WEKA tool.  
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Simulation results 
 
In this study, the Pima dataset of patients with diabetes disorder, which containing 9 original features 

by using three machine learning methods i.e., DT (C4.5), LRM and MLP used for classification. The per-
formance metrics like accuracy, recall, precision and f-measure along with error metrics forall features has 
been performed using 10-fold cross-validation see Figure 3. The simulations were performed by using 
WEKA3.8 machine learning tool. In scikit-learn users need to import special libraries to show the output 
results. 

 

 
 

Figure 3 – Simulation results in WEKA toolbox 
 
 

Accuracy metrics of ML algorithms  
 

No of correct ins. with % No of incorrect ins. with % Build time 

DT 567 - (74%) 201 - (26%) 0.12 sec 

LRM 593 - (77%) 175 - (23%) 0.15 sec 

MLP-NN 583 - (76%) 185 - (24%) 1.45 sec 

 
According to the results provided in Table, the LRM model outperforms remaining methods with the 

overall accuracy of 77% even though the MLP is considered one of top classification methods it came the 
second one in this race. During the analysis we have identified that this problem was due to overfitting 
issue.  

The Figure 4 contains the five different performance measure results for three machine learning 
algorithms. Based on the results the LRM method outperforms MLP by 1% and DT by 3% on overall. 
Even though the MLP considered the complex method for classification and prediction the complex nature 
of it, which contained one hidden layer with 5 nodes fall into problem of overfitting. In the literature 
survey we have find out that for three algorithms the accuracy metric was varying from partition to 
partition. For example, when we see the accuracy of C4.5 model, 77.08% in case of 75-25% training-
testing partitions, 76.72% in case of 85-15% training-testing partitions and 75.32% in case of 90-10% 
training-testing partitions. 

The Figure 5 shows three error metric results i.e., Kappa statistics, Mean Absolute Error (MAE) and 
Root mean square error (RMSE) for simulated machine learning algorithms. The Kappa statistics 
measures  the  agreement  of  prediction  with  the true class. The value which is bigger than zero indicates 
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Figure 4 – Performance measure metrics of ML algorithms 
 

 
 

Figure 5 – Error metrics of ML algorithms 
 

that algorithm is not performed based on chance but rather taking more logical approach. The MAE 
measures the average magnitude of the errors in a set of forecasts, without considering their direction and 
the value close to zero is better. It measures accuracy for continuous variables. The RMSE measures the 
average magnitude of the error and the value close to zero is better. Based on simulation results shown in 
Figure 2, the LRM outperforms all other methods. The scikit-learn framework is more flexible and 
complete as compare to WEKA but using it is more difficult.  

Conclusion. In this research study two ml tools tested over two ml frameworks by using three-
supervised machine learning algorithms. The algorithms applied overthe Pima Indians Diabetes (PID) 
medical dataset. The scikit-learn framework is more flexible and complete as compare to WEKA but using 
it is more difficult. The performance of LRM was the best for all performance and error metrics. The LRM 
method outperforms MLP by 1% and DT by 3% on overall. MLP is considered one of top classification 
methods it came the second one. During the analysis we have identified that this problem was due to 
overfitting issue. As a result,shows that, LRM methods can be a good and practical choice to classify a 
medical data. WEKA toolbox was more user-friendly and easy to use but less flexible. 
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КРИТИЧЕСКИЙ АНАЛИЗ МЕДИЦИНСКИX ДАННЫX ПАЦИЕНТOВ С ДИАБЕТОМ  
ПРИ ПОМОЩИ ФРЕЙМВОРК АSCIKIT-LEARNML И ПРОГРАММЫ WEKA  

 
Аннотация. В этой работе для анализа знаний рассматриваются два инструмента: пакет Scikit-обучение 

и Waikato, а также три контролируемые алгоритмы машинного обучения. Сравнительный анализ был прове-
ден на дереве с использованием алгоритмов машинного обучения, т.е., анализ был проведен на дереве реше-
ний, с использованием логистической регрессии и многослойной нейронной сети на медицинских данных 
для пациентов с двумя типами заболеваний сахарного диабета. В настоящее время диагностику сахарного 
диабета можно диагностировать с помощью различных типов технических средств, однако здесь очень 
важен выбор метода. Для эксперимента набор данных был получен из репозитория машинного обучения UCI 
для Пима Индийских больных сахарным диабетом. В ходе исследования по сравнительному анализу были 
проведены эксперименты, которые показали, что менее сложные алгоритмы успешно могут быть исполь-
зованы для диагностики заболеваний и имеют более высокую производительность при правильной на-
стройке. 

Ключевые слова: сахарный диабет, контролируемоеобучение, анализ эффективности, клинические 
системы поддержки принятия решений. 
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SCIKIT-LEARNML ФРЕЙМВОРК ЖƏНЕ WEKA БАҒДАРЛАМАСЫ АРҚЫЛЫ  
ДИАБЕТ АУРУЛАРЫНЫҢ МЕДИЦИНАЛЫҚ ДЕРЕКТЕРІН КРИТИКАЛЫҚ ТАЛДАУ 

 
Аннотация. Мақалада білімдерді талдау үшін Scikit-оқыту жəне Waikato атты екі құрал жəне бақы-

лаулы машиналық оқытудың үш алгоритмі қарастырылады. Салыстырмалы талдау мащиналық оқытуды 
қолдана отырып шешімдер ағашында орындалды, яғни талдау қант диабетініңекі түрлі ауыруы үшін 
логистикалық регрессия жəне көпқабатты нейрондық желі қолдану арқылы шешімдер ағашында орындалды. 
Қазіргі уақытта қант диабетін əртүрлі техникалық құралдар арқылы анықтауға болады, бірақ тиімді əдісті 
таңдау маңызды мəселе болып қала береді. Сандық тəжірибелер үшін деректер жиыны қант диабеті ауыру-
ларының Үнді Пима UCI машиналық оқыту репозиториясынан алынды. Салыстырмалы талдау зерттеулері 
барысында сандық тəжірибелер жүргізіліп, нəтижесінде аса күрделі емес алгоритмдердің жұмыс параметр-
лері дұрыс таңдалса, олардың жоғары өнімділік нəтижелерін беретіндігі көрсетілді.  

Түйін сөздер: қант диабеті, бақылаулы оқыту, тиімділікті талдау, шешімдер қабылдауды қолдаудың 
клиникалық жүйелері. 
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