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1 Introduction 
 
The configuration manual consists of the necessary steps to build the project. It provides 
guidelines for running the solution artifact designed to address the research questions 
presented in research project titled ‘Decoding Online Pharmacy Trends: Clustering, 
Prediction and Business Insights’. The manual covers environment specification, data 
sources, data pre-processing activities, model building and model outcome. 
 
2 Environment Specifications 
 
This project is built using 64-bit Windows 10 operating system.  

2.1 Hardware 
• Operating System: Windows 10 64-bit 
• Processor: 11th Gen Intel(R) Core (TM) i5-11300H @ 3.10GHz   2.61 GHz 
• RAM: 16GB 
• Storage: 512GB 
• GPU: NVIDIVA GeForce MX450 

2.2 Software 
• Microsoft Excel 
• Jupyter Notebook 
• Visual Studio 

 
In this project following libraries, packages are used for data computation, visualization, 
cross-validation, classification using machine learning algorithms and model performance 
evaluation. 

 
Pre-requisite:  
 
1. This project requires transformers, torch -> pip install transformers torch 
(transformers version 4.42.4 is used in current study) 
 
2. Environment required for spacy Med7: spaCy version >=3.1 and Python >=3.7   

 
Task-specific packages and libraries: 
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2.2.1 Data computation:  
 

 
 
These imports are used for data-related activities, such as cleaning, creating regular 
expressions, and visualizing data using seaborn library. 
 
 

2.2.2 Models for classification and clustering: 
 

 
 

• To split the data (train_test_split). 
 

• To apply techniques like cross-validation (cross_val_score, StratifiedKFold), 
hyperparameter tuning (GridSearchCV, RandomizedSearchCV), and address class 
imbalance (RandomOverSampler). 

 
• Perform classification tasks using machine learning models (e.g., 

RandomForestClassifier, XGBClassifier, EasyEnsembleClassifier). 
 
• Evaluate model performance using various metrics (accuracy_score, f1_score, 

roc_auc_score, etc.). 
 

2.2.3 Transformers related imports:  
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Transformers import is used for model and tokenizer selection to perform 
tokenization activity. 

 
 
 
3 Dataset Overview 
 
Dataset used in this project is a public dataset from Kaggle. It is present at 
https://www.kaggle.com/datasets/singhnavjot2062001/11000-medicine-details and can be 
downloaded in csv format. This dataset has 11825 records. And information about Medicine 
Name, Composition, Uses, Side Effects, Reviews in percentage format.  
 

 
 

 
 
 
 

4 Data – Preprocessing 
 
Data cleaning and preprocessing is performed, and details are available in python file named 
-<1_DataPreprocessing.ipynb>. Each column is analysed and transformed as per need. 
 

1. Named Entity Recognition using Med7 and Clinical-AI-Apollo Medical NER: 
 

https://www.kaggle.com/datasets/singhnavjot2062001/11000-medicine-details
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a. Med7 is available as part of Spacy, it is transferable clinical natural language 
processing model. It is used to separate drug name and medicine form from 
column Medicine name and stored in columns ‘trf_Medicine Name’ and 
‘Form_clean’ respectively. Below function is used to retrieve entity and label 
returned by med7 (en_core_med7_lg) stored in excel and analysed the outcome 
manually.          
            
           

 

 
 
 

b. Clinical-AI-Apollo Medical NER is used to retrieve entities related to disease 
names and side effects from the data. Following function is used for tokenization 
for Uses and Side effects column.  

 

 
 

Output returned by above method, was used to retrieve entity and words using below 
method. 
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Data was analysed and then stored in columns 'disease_clean_lower' and 
‘clean_SIGN_SYMPTOM_Side_eff’, after performing subsequent cleaning activities. 

 
 

In some cases, data was not identified correctly by model, in such scenarios, data was 
replaced with original text.  
 

2. Manufacturer names were cleaned by removing suffix mentioned as ltd or limited etc.  
 

3. Excellent Review, Average Review and Poor Review columns were combined to 
form overall score using weighted average technique with values between 1 to 5. 
Then this column was transformed to ‘review_label’ with two values ‘positive’ (for 
values >=3) and ‘negative’ (for values <3). ‘review_label’ is target variable. 
 

4. Component column was analysed and separated component and dosages by using 
following function: 
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5 Clustering  
 

Cleaned data is used to perform clustering using KMeans along with TF-IDF and 
PCA. 
Below is code snippet. 

 

  
 
Below outcome shows with k=7 Silhouette score is 0.653  
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Labels obtained using K-Means are stored in column ‘pca2_c7_all_data’ 

 
 

 
 
Below is elbow plot and cluster visualization 
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6 Cluster-wise Data Analysis  
 

Below is data info after performing data cleaning and pre-processing 
 

 
 

From this we are using following columns:  
1.  Form_Clean -> This contains clean version of various Medicine Forms(Tablet, 

capsule etc.) 
2. Trf_Medicine Name -> This contains clean version of Medicine Names 
3. Manufacturer_clean -> This has information on Manufacturer 
4. Component 1 -> This contains medicine component information 
5. Dosage 1 -> This has information on Dosages 
6. Disease_clean_lower -> This contains disease names  
7. Clean_SIGN_SYMPTOM_Side_eff  -> This has side-effects related information  
8. Pca2_c7_all data -> This contains all labels predicted by Kmeans Clustering with 

n_cluster as 7 
9. Review_label -> This is target variable with values positive and negative. 

 
 

Here, Cluster based disease are visualized using word cloud. 
Below cluster is formed by combining labels 0,3,4 . 
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  Cluster 1 with Diabetes and hypertension 
 
Below cluster contains label values 1 
 

 
 

 
 

Cluster 2 with pain relief, bacterial infections, allergies 
 
Below cluster is formed by combining label values 2,5,6 
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Cluster 3 with  fungal skin  infections and   gastro 

 
 
Review label distribution per cluster is plotted below: 
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Below is distribution of top 10 medicine forms: 

 
 
 
Below is function used to analyse manufacturer distribution based on the reviews: 
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Cluster 1 – Manufacturer performance Cluster 1 – Review distribution 

 

 

Cluster 2 – Manufacturer performance Cluster 2 – Review distribution 
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Cluster 3 – Manufacturer performance Cluster 3 – Review distribution 

 
 
 

7 Embeddings and Classification Models 
 

Classification was performed using Random Forest Classifier, XGBoost, Easy Ensemble 
classifier with vectorizations – BioBERT, Apollo-AI and BioFormer. Below is code snippet. 
 

7.1.1 Bio-BERT embedding: 
 

 
 

7.1.2 Bio-Former -16L: 
 

 
 
 

7.1.3 Clinical-AI-Apollo: 
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7.1.4 Train-Test Split: 
 

 
 
 

7.1.5 Vectorization for data: 
a. Domain specific vectorization: 

 

 
 

b. Generic Vectorization: 
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Combine data to create X_train and X_test: 
 

 
 

7.1.6 Various functions: 
 
Cross validation is calculated using following function 
 

 
 
To check classification model output with confusion metrics following function is used. 
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To calculate optimum threshold following function is used: 
 
 

 
 
To predict the class, as per specific threshold value, following function is used: 
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8 Results 
 
Random Forest, XGBoost, Easy Ensemble Classifier are used to perform classification using 
three Vectorization techniques on all three clusters. When results are compared, it is seen that  
Easy Ensemble with XGBoost estimator performed well compared to Random Forest and 
XGBoost. 
 
Model configuration used with Easy Ensemble for each cluster and each vectorization are 
presented below:  
 

8.1 Model Outcomes using BioBERT with Easy Ensemble with XGBoost 
estimator 

 
a. Model configuration for Cluster 1 present in 3_Classification_BioBERT-

0_3_4_bp_dia.ipynb 
 

 
 

b. Model configuration for Cluster 2 and Cluster 3 present in 
3_Classification_BioBERT-1_alrg_pain.ipynb, 3_Classification_BioBERT-
2_5_6.ipynb respectively 
 

 
 

c. Evaluation metrics  
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8.2 Model Outcomes using BioFormer with Easy Ensemble with XGBoost 
estimator 

 
a. Model configuration for Cluster 1 present in 3_Classification_BioFormer-0_3_4-

bp_dia.ipynb 
 

 
 
b. Model configuration for Cluster 2 and Cluster 3 present in 

3_Classification_BioFormer-1_alrg_pain.ipynb, 3_Classification_BioFormer-
2_5_6.ipynb respectively 

 
 

 
 

c. Evaluation metrics  
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8.3 Model Outcomes using Clinical-AI-Apollo with Easy Ensemble with 
XGBoost estimator 

 
a. Model configuration for Cluster 1 present in 3_Classification_ApolloAI-0_3_4-

bp_dia.ipynb 
 

 
 

b. Model configuration for Cluster 2 and Cluster 3 present in 
3_Classification_ApolloAI-1_alrg_pain.ipynb, 3_Classification_ApolloAI--
2_5_6.ipynb 

 

 
 

 
  

c. Evaluation metrics  
 

 
  

 

8.4 Other model results: 
Random Forest, XGBoost model results are available in following files and can be 
accessed by referring file name to check classification based on vectorization. 

 
9 Artifacts Details: 
 
File name along with short description of file contents is mentioned below. 
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1. Data Pre-Processing: 
 
• 1_DataPreprocessing.ipynb -> This file has implementation of data processing 

activities 
• med7_demo.py -> This file contains function to perform entity extraction using 

Med7  
 

2. Clustering: 
 
• 2_Clustering.ipynb -> This file includes steps performed to create clusters using 

K-means, GMM 
• 2_DataAnalysis_Clustering.ipynb -> In this file, Data is analysed cluster wise. 
 

3. Classification with BioBERT vectorization: 
 
• 3_Classification_BioBERT-0_3_4_bp_dia.ipynb -> Classification and evaluation 

using three models for Cluster 1 using BioBERT  
 

• 3_Classification_BioBERT-1_alrg_pain.ipynb -> Classification and evaluation 
using three models for Cluster 2 using BioBERT 

 
• 3_Classification_BioBERT-2_5_6.ipynb -> Classification and evaluation using 

three models for Cluster 3 using BioBERT 
 

4. Classification with BioFormer vectorization: 
 

• 3_Classification_BioFormer-0_3_4-bp_dia.ipynb -> Classification and evaluation 
using three models for Cluster 1 using BioFormer 

 
• 3_Classification_BioFormer-1_alrg_pain.ipynb -> Classification and evaluation 

using three models for Cluster 2 using BioFormer 
  

• 3_Classification_BioFormer-2_5_6.ipynb-> Classification and evaluation using 
three models for Cluster 3 using BioFormer 
 
 

5. Classification with Clinical-AI-Apollo vectorization: 
 

• 3_Classification_ApolloAI-0_3_4-bp_dia.ipynb -> Classification and evaluation 
using three models for Cluster 1 using Clinical-AI_Apollo 
 

• 3_Classification_ApolloAI-1_alrg_pain.ipynb -> Classification and evaluation 
using three models for Cluster 2 using Clinical-AI_Apollo 
 

• 3_Classification_ApolloAI--2_5_6.ipynb -> Classification and evaluation using 
three models for Cluster 3 using Clinical-AI_Apollo 

 
 

6. Dataset: 
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• Medicine_Details.csv: Original Dataset 
• Entity_pairings_Medicine_Name_2_0.csv:  Data after using Med7 
• data_updated_review_lable_1.csv:  Data after Data-Preprocessing 
• data_updated_review_lable_2.csv:  Data after clustering 
• data_updated_review_lable.csv: Final Dataset used for classification 
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