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1 Introduction 
 

The configuration manual explains the specific requirements related to the research study on 

the topic “ Hybrid predictive model for Asthma diagnosis by using environmental and 

lifestyle factors”. It contains the criteria and requirements for running the code such as 

hardware, software and the explanation of the code as well. 

 

2 System Configuration 
 

Hardware configuration 

 

• Processor: minimum  Intel Core i5 or equivalent 

• RAM: 8 GB or 16 GB recommended for better performance 

• Storage: 10 GB free space 

• GPU (Optional): NVIDIA GPU with CUDA support for faster neural network 

training 

 

Software configuration 

 

• Operating System: Windows 11, macOS or Linux 

• Python Version: 3.8 or higher 

• Additional Software: Jupyter Notebook, for running and visualizing the code 

 

Python libraries 

 

Here, the provided libraries are used to implement and the run the code that used in asthma 

diagnosis using hybrid model and other traditional models. The python library contains 

various built-in modules that provide several access to different functions that can execute 

while running the programs.(Batchelder, 2024)  

 

pandas 1.3.5 

NumPy 1.21.5 

seaborn 0.11.2 

matplotlib 3.5.1 

scikit-learn 1.0.2 

imbalanced-learn 0.9.1 

TensorFlow 2.7.0 

keras 2.7.0 

Xgboost 1.5.1 
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3 Research Development 
 

Data preparation 

 

The first step in execution of the code is importing libraries and fig.1 shows the code for 

importing the libraries from different packages. 

 

 
                                                               Fig.1 

Then we have to load and explore the data using various code and fig.2 represents the code 

for loading, identifying summary and checking of missing values in the dataset. 

 

 
                                                      Fig.2 
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Following that we performed various visualizations such as histogram for feature 

distributions and box plots for checking outliers in the data and implement a Barplot for the 

target variable in order to identify any distributions or  specific characters(fig.3). 

 

 
                                                                      Fig.3 

 

Feature Engineering 

 

 In this section, we dropped unnecessary columns such as “PatientID”, “Doctorincharge” for 

better implementation of modelling and then we create target and features as provided in 

fig.4, along with that we also perform a corelation heatmap to identify the corelation between 

various features. 

 
                                                                     Fig.4 
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Data Transformation 

 

Here, the first procedure is to handle missing values, but for this asthma diagnosis dataset, 

there is no missing values. Then we standardize the features for better performance for the 

modelling stage as shown in fig.5. Data is split into train and test at a test size of 0.3 and then 

we perform an oversampling technique called SMOTE in order to handle class imbalance for 

the target variable. 

 

 
                                                        Fig.5 

 

4 Model Application and Evaluation 
 

In this research study, we are designing a hybrid model which is a combination of gradient 

boosting and neural network model and comparing the hybrid model with other traditional 

models. So the model application part  and evaluation part consists of various code for 

implementing different models and code for confusion matrix, classification report and ROC 

curve and AUC score. 

 

Logistic regression 

 
                                                           Fig.6 

Here, the logistic regression library is utilized to perform this model and the above fig.6 

explains the various steps procedures in implementing logistic regression model. 
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Random forest 

 

 
                                                                 Fig.7 

Here, fig.7 shows the random forest application with several settings that including 

initializing, fitting , predicting the test data and evaluating the model as well. 

 

Gradient boosting 

 

 
                                                                         Fig.8 

 

In this section, Gradient boosting classifier is imported from the sklearn.ensemble library and 

the base settings is implemented. 
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Decision tree 

 

Here, for executing the decision tree model, decision tree classifier is imported and following 

base code is performed as shown in fig.9. 

 
                                                                Fig.9 

 

 

Support vector machine(SVM) 

 

While applying the support vector machine model , the SVC library is utilized , along with 

the base code for implementing this model is performed such as initialization, fitting and 

predicting as shown in fig.10. 

 

 
                                                                   Fig.10 
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Neural network model 

 

 
                                                                      Fig.11 

Here we excueted the neural network model by applying the SMOTE technique , followed by 

intilizing, compling the model, training and predicting the model as shown in fig.11 

 

Hybrid model using SMOTE 

 

 
                                                            Fig.12 

In this case, the neural network model for the hybrid model is already excuted in the above 

section(fig.11), then we predicting the gradient boosting model and stacked together the 

predictions of both neural network model and gradient bosting, which is already applied the 

technique SMOTE. Then we train a logistic regression model as a metamodel to perform the 

hybrid model and we perform the base setting such as predicting the hybrid model, evaluting 

and plot the ROC curve. 
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Hybrid model using ADASYN 

 

Here , we apply another oversampling technique called ADASYN and import the libararies 

for running the code as shown in fig.13. then slipt the data and apply the ADASYN 

technique. 

 
                                                                  Fig.13 

 

 
                                                                   Fig.14 

 

Here we apply the adasyn technique to the two base models such as neural networks and 

gradient boosting, then we combain them by using stacking method and the following base 

setting is performed as shown in fig.14. 
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