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1 Introduction
This Configuration manual represents all the necessary requirements and details for the
Project  “Document  Clustering  of  Irish  Government  Circulars  using  Machine  Learning
Techniques”.  It is structured as follows: the next section shows the hardware
requirements followed by the software and library package requirements needed to run the
project.  The next section provides a description of the data and its location. The rest of the
sections  are  divided into parts  of  workflow of the code,  their  execution,  result  and their
evaluation.

2 Hardware Requirements
The configuration of the machine used for this project can be found below.

.

3 Software Requirement
The operating system was Ubuntu.

Python 3.9.19 with the Jupyter lab development environment .

4 Package Requirements
The following python packages were imported:

import requests
from bs4 import BeautifulSoup
import os
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import re
import pandas as pd
from spire.doc import *
from spire.doc import Document
from spire.doc.common import *
import os
import numpy as np
import pdfplumber
import matplotlib
import matplotlib.pyplot as plt
from pylab import rcParams
from sklearn.cluster import KMeans
from sklearn.feature_extraction.text import TfidfVectorizer
from sklearn.decomposition import PCA
from sklearn.manifold import TSNE
from nltk.stem import WordNetLemmatizer
from nltk.tokenize import RegexpTokenizer
from nltk.corpus import stopwords
from nltk import word_tokenize
import nltk
import re
import string
import warnings
import random
from sklearn.decomposition import TruncatedSVD
from sklearn.pipeline import make_pipeline
from sklearn.preprocessing import Normalizer
from yellowbrick.cluster import KElbowVisualizer, SilhouetteVisualizer
from sklearn.metrics import davies_bouldin_score
from sklearn.metrics import silhouette_samples
import skfuzzy as fuzz

from sklearn.preprocessing import StandardScaler
from tensorflow.keras.models import Sequential, Model
from tensorflow.keras.layers import LSTM, Dense, Input, Dropout, BatchNormalization
from tensorflow.keras.optimizers import Adam
import tensorflow as tf
from tensorflow.keras.layers import LayerNormalization

from sklearn.metrics import silhouette_score, davies_bouldin_score, calinski_harabasz_score
from sklearn.metrics.cluster import normalized_mutual_info_score
from sklearn.preprocessing import LabelEncoder

from sklearn.pipeline import make_pipeline
from sklearn.preprocessing import Normalizer
import plotly.express as px
import plotly.graph_objects as go

import cufflinks as cf
from plotly.offline import iplot, init_notebook_mode
import gensim
from gensim.models import Word2Vec
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from transformers import BertTokenizer, BertModel
import torch
import pickle

5 Data Download code
Step one: Download the individual links to the circulars
File: 1.Download documents with dat info df.ipynb

Step 2: Download pdf, doc and docx type documents

Iterate trough each link and download the documents and scrape further info for each circular
from the website.
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6 Initial exploratory data analysis
File: 2. circulars_info_clean Exploratory data analysis.ipynb

plot NAs
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7 Convert doc and docx files to pdf
File: 3. Convert doc and docx files to pdf.ipynb

8 Extract text and metadata from pdf
File: 4. extract data from pdf.ipynb
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9 Clean and vectorize the text
File: 5. Clean and vectorize the text.ipynb
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10 Check  the  right  number  of  components  and  find  the
optimum n of clusters
File: 6 Check the right number of components and find the optimum n of clusters.ipynb
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11 Clustering implementation, evaluation and visualization
file: 7. Implementing the clustering.ipynb
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