

    
      
          
            
  
Welcome to Melusine’s documentation !
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This package aims to be the reference in the processing and modelization of French email data.
The project has been developed by MAIF.
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1. Melusine

[image: _images/melusine.png]
[image: _images/melusine.svg]
 [https://pypi.python.org/pypi/melusine][image: _images/melusine1.svg]
 [https://travis-ci.org/MAIF/melusine][image: Documentation Status]
 [https://melusine.readthedocs.io/en/latest/?badge=latest]
	Free software: Apache Software License 2.0


	Documentation: https://melusine.readthedocs.io.





1.1. Overview

Melusine is a high-level Python library for emails classification and feature extraction,
written in Python and capable of running on top of Scikit-Learn, Keras or Tensorflow.
It was developed with a focus on emails written in french.


	Use Melusine if you need a library which :
	
	Supports both convolutional networks and recurrent networks, as well as combinations of the two.


	Runs seamlessly on CPU and GPU.








Melusine is compatible with Python 3.6 (<=2.3.2), Python 3.7 and Python 3.8.



1.2. Release Notes


1.2.1. Release 2.3.5


	Bug fix:
	
	PR139: Fix config search with a recursive paramater.










1.2.2. Release 2.3.4


	New features:
	
	PR 128: A Lemmatizer class has been added by the Société Générale team! Lemmatizer object is compatible with sklearn pipelines and is built around an sklearn Transformer. Details can be found in [tutorial 04](https://github.com/MAIF/melusine/blob/master/tutorial/tutorial04_nlp_tools.ipynb) and [08](https://github.com/MAIF/melusine/blob/master/tutorial/tutorial08_full_pipeline_detailed.ipynb)


	PR 132: A `Stemmer`class has been added. Details can also be found in tutorial 04.


	PR 132: A `DeterministicEmojiFlagger`class has been added to flag emojis. Details can be found in tutorial 08.






	Updates:
	
	Python 3.6 is no longer supported for tensorflow compatibility issues. Melusine is now running with Tensorflow 2.8


	PR 121: Add the return of the histogram after the training (train.py)


	PR 120: Tokenizer can now be specified in a NeuralModel init. Embedding and Phraser classes have been simplified. See [tutorial 04](https://github.com/MAIF/melusine/blob/master/tutorial/tutorial04_nlp_tools.ipynb)


	PR 120: Config has been split into different functionalities files that can be found in /melusine/config/parameters for more readability. See [tutorial 10](https://github.com/MAIF/melusine/blob/master/tutorial/tutorial10_conf_file.ipynb)


	PR 120: A text_flagger`and a `token_flagger class have been created to give you a glimpse of the library redesign but are not called yet.






	Bug fix:
	
	PR 124: fixing purge of dict_attr keys while saving bert models (train.py)


	Issue 126: fixing initialisation of bert_tokenizer for cross validation (train.py)










1.2.3. Release 2.3.2


	Updates:
	
	Compatibility with python 3.7 and 3.8


	Optional dependencies (viz, transformers, all)


	Specify custom configurations with environment variable MELUSINE_CONFIG_DIR


	Use any number of JSON and YAML files for configurations




(instead of just one config file)



	Bug fix:
	
	Fixed bug when training transformers model without meta features










1.2.4. Release 2.3


	New features:
	
	Added a class ExchangeConnector to interact with an Exchange Mailbox


	Added new tutorial tutorial14_exchange_connector to demonstrate the usage of the ExchangeConnector class






	Updates:
	
	Gensim upgrade ([4.0.0](https://github.com/RaRe-Technologies/gensim/releases))


	Propagate modifications stemming from the Gensim upgrade (code and tutorials)


	Package deployment : switch from Travis CI to Github actions










1.2.5. Release 2.0


	New features:
	
	Attentive Neural Networks are now available. :tada: We propose you an original Transformer architecture as well as pre-trained BERT models (Camembert and Flaubert)


	Tutorial 13 will explain you how to get started with these models and attempt to compare them.


	Validation data can now be used to train models (See fit function from NeuralModel for usage)


	The activation function can now be modified to adapt to your needs (See NeuralModel init for usage)










1.2.6. Release 1.10.0


	Updates:
	
	Melusine is now running with Tensorflow 2.2










1.2.7. Release 1.9.6


	New features:
	
	Flashtext library is now used to flag names instead of regex. It allows a faster computation.










1.2.8. Release 1.9.5


	New features:
	
	An Ethics Guide is now available to evaluate AI projects, with guidelines and questionnaire. The questionnaire is based on criteria derived in particular from the work of the European Commission and grouped by categories.


	Melusine also offers an easy and nice dashboard app with StreamLit. The App contains exploratory dashboard on the email dataset and a more specific study on discrimination between the dataset and a neural model classification.











1.3. The Melusine package

[image: _images/schema_1.png]
This package is designed for the preprocessing, classification and automatic summarization of emails written in french.
3 main subpackages are offered :


	prepare_email : to preprocess and clean the emails.


	summarizer : to extract keywords from an email.


	models : to classify e-mails according to categories pre-defined defined by the user.




2 other subpackages are offered as building blocks :


	nlp_tools : to provide classic NLP tools such as tokenizer, phraser and embeddings.


	utils : to provide a TransformerScheduler class to build your own transformer and integrate it into a scikit-learn Pipeline.




An other subpackage is also provided to manage, modify or add parameters such as : regular expressions, keywords, stopwords, etc.


	config : contains ConfigJsonReader class to setup and handle a conf.json file. This JSON file is the core of this package since it’s used by different submodules to preprocess the data.






1.4. Getting started : 30 seconds to Melusine


1.4.1. Importing Melusine

To use Melusine in a project:

import melusine







1.4.2. Input data : Email DataFrame

The basic requirement to use Melusine is to have an input e-mail DataFrame with the following columns:



	body   : Body of an email (single message or conversation history)


	header : Header of an email


	date   : Reception date of an email


	from   : Email address of the sender


	to  (optional): Email address of the recipient


	label (optional): Label of the email for a classification task (examples: Business, Spam, Finance or Family)

















	body

	header

	date

	from

	to

	label





	Thank you.\nBye,\nJohn

	Re: Your order

	jeudi 24 mai 2018 11 h 49 CEST

	anonymous.sender@unknown.com

	anonymous.recipient@unknown.fr

	??






To import the test dataset:

from melusine.data.data_loader import load_email_data

df_email = load_email_data()







1.4.3. Pre-processing pipeline

A working pre-processing pipeline is given below:

from sklearn.pipeline import Pipeline
from melusine.utils.transformer_scheduler import TransformerScheduler
from melusine.prepare_email.manage_transfer_reply import check_mail_begin_by_transfer, update_info_for_transfer_mail, add_boolean_answer, add_boolean_transfer
from melusine.prepare_email.build_historic import build_historic
from melusine.prepare_email.mail_segmenting import structure_email
from melusine.prepare_email.body_header_extraction import extract_last_body
from melusine.prepare_email.cleaning import clean_body

ManageTransferReply = TransformerScheduler(
functions_scheduler=[
    (check_mail_begin_by_transfer, None, ['is_begin_by_transfer']),
    (update_info_for_transfer_mail, None, None),
    (add_boolean_answer, None, ['is_answer']),
    (add_boolean_transfer, None, ['is_transfer'])
])

EmailSegmenting = TransformerScheduler(
functions_scheduler=[
    (build_historic, None, ['structured_historic']),
    (structure_email, None, ['structured_body'])
])

Cleaning = TransformerScheduler(
functions_scheduler=[
    (extract_last_body, None, ['last_body']),
    (clean_body, None, ['clean_body'])
])

prepare_data_pipeline = Pipeline([
  ('ManageTransferReply', ManageTransferReply),
  ('EmailSegmenting', EmailSegmenting),
  ('Cleaning', Cleaning),
])

df_email = prepare_data_pipeline.fit_transform(df_email)







1.4.4. Phraser and Tokenizer pipeline

A pipeline to train and apply the phraser end tokenizer is given below:

from melusine.nlp_tools.phraser import Phraser
from melusine.nlp_tools.tokenizer import Tokenizer

tokenizer = Tokenizer (input_column='clean_body', output_column="tokens")
df_email = tokenizer.fit_transform(df_email)

phraser = Phraser(
    input_column='tokens',
    output_column='phrased_tokens',
    threshold=5,
    min_count=2
)
_ = phraser.fit(df_email)
df_email = phraser.transform(df_email)







1.4.5. Embeddings training

An example of embedding training is given below:

from melusine.nlp_tools.embedding import Embedding

embedding = Embedding(
    tokens_column='tokens',
    size=300,
    workers=4,
    min_count=3
)
embedding.train(df_email)







1.4.6. Metadata pipeline

A pipeline to prepare the metadata is given below:

from melusine.prepare_email.metadata_engineering import MetaExtension, MetaDate, Dummifier

metadata_pipeline = Pipeline([
  ('MetaExtension', MetaExtension()),
  ('MetaDate', MetaDate()),
  ('Dummifier', Dummifier())
])

df_meta = metadata_pipeline.fit_transform(df_email)







1.4.7. Keywords extraction

An example of keywords extraction is given below:

from melusine.summarizer.keywords_generator import KeywordsGenerator

keywords_generator = KeywordsGenerator()

df_email = keywords_generator.fit_transform(df_email)







1.4.8. Classification

The package includes multiple neural network architectures including CNN, RNN, Attentive and pre-trained BERT Networks.
An example of classification is given below:

from sklearn.preprocessing import LabelEncoder
from melusine.models.neural_architectures import cnn_model
from melusine.models.train import NeuralModel

X = df_email.drop(['label'], axis=1)
y = df_email.label

le = LabelEncoder()
y = le.fit_transform(y)

pretrained_embedding = embedding

nn_model = NeuralModel(architecture_function=cnn_model,
                       pretrained_embedding=pretrained_embedding,
                       text_input_column='clean_body')

nn_model.fit(X, y)
y_res = nn_model.predict(X)








1.5. Glossary


1.5.1. Pandas dataframes columns

Because Melusine manipulates pandas dataframes, the naming of the columns is imposed.
Here is a basic glossary to provide an understanding of each columns manipulated.
Initial columns of the dataframe:


	body : the body of the email. It can be composed of a unique message, a history of messages, a transfer of messages or a combination of history and transfers.


	header : the subject of the email.


	date : the date the email has been sent. It corresponds to the date of the last message of the email has been written.


	from : the email address of the author of the last message of the email.


	to : the email address of the recipient of the last message.




Columns added by Melusine:


	is_begin_by_transfer : boolean, indicates if the email is a direct transfer. In that case it is recommended to update the value of the initial columns with the informations of the message transferred.


	is_answer : boolean, indicates if the email contains a history of messages


	is_transfer : boolean, indicates if the email is a transfer (in that case it does not have to be a direct transfer).


	structured_historic : list of dictionaries, each dictionary corresponds to a message of the email. The first dictionary corresponds to the last message (the one that has been written) while the last dictionary corresponds to the first message of the history. Each dictionary has two keys :


	meta : to access the metadata of the message as a string.


	text : to access the message itself as a string.






	structured_body : list of dictionaries, each dictionary corresponds to a message of the email. The first dictionary corresponds to the last message (the one that has been written) while the last dictionary corresponds to the first message of the history. Each dictionary has two keys :


	meta : to access the metadata of the message as a dictionary. The dictionary has three keys:


	date : the date of the message.


	from : the email address of the author of the message.


	to : the email address of the recipient of the message.






	text : to access the message itself as a dictionary. The dictionary has two keys:


	header : the subject of the message.


	structured_text : the different parts of the message segmented and tagged as a list of dictionaries. Each dictionary has two keys:


	part : to access the part of the message as a string.


	tags : to access the tag of the part of the message.














	last_body : string, corresponds to the part of the last message of the email that has been tagged as “BODY”.


	clean_body : string, corresponds a cleaned last_body.


	clean_header : string, corresponds to a cleaned header.


	clean_text : string, concatenation of clean_header and clean_body.


	tokens : list of strings, corresponds to a tokenized column, by default clean_text.


	keywords : list of strings, corresponds to the keywords of extracted from the tokens column.


	stemmed_tokens : list of strings, corresponds to a stemmed column, by default stemmed_tokens.


	lemma_spacy_sm : string, corresponds to a lemmatized column.


	lemma_lefff : string, corresponds to a lemmatized column.






1.5.2. Tags

Each messages of an email are segmented the in the structured_body columns and each parts are assigned a tag:


	“RE/TR” : any metadata such as date, from, to etc.


	“DISCLAIMER” : any disclaimer such as “L’émetteur décline toute responsabilité…”.


	“GREETINGS” : any greetings such as “Salutations”.


	“PJ” : any indication of an attached document such as “See attached file…”.


	“FOOTER” : any footer such as “Provenance : Courrier pour Windows”.


	“HELLO” : any salutations such as “Bonjour,”.


	“THANKS” : any thanks such as “Avec mes remerciements”


	“BODY” : the core of the the message which contains the valuable information.







1.6. Motivation & history


1.6.1. Origin of the project

MAIF, being one of the leading mutual insurance companies in France, receives daily a large volume of emails from its clients
and is under pressure to reply to their requests as efficiently as possible. As such an efficient routing system is of the
upmost importance to assign each emails to its right entity.
However the previously outdated routing system put the company under ever increasing difficulties to fulfill its pledge.
In order to face up to this challenge, MAIF has implemented a new routing system
based on state-of-the-art NLP and Deep Learning techniques that would classify each email under the right label
according to its content and extract the relevant information to help the MAIF counsellors processing the emails.



1.6.2. Ambitions of the project

Melusine is the first Open Source and free-of-use solution dedicated specifically to the qualification of e-mails written in french.
The ambition of this Python package is to become a reference, but also to live in the French NLP community by federating users and contributors.
Initially developed to answer the problem of routing e-mails received by the MAIF, the solution was implemented using state-of-the-art techniques in Deep Learning and NLP.
Melusine can be interfaced with Scikit-Learn: it offers the user the possibility to train his own classification and automatic summarization model according to the constraints of his problem.



1.6.3. Why Melusine ?

Following MAIF’s tradition to name its open source packages after deities, it was chosen to release this package
under the name of Melusine as an homage to a legend from the local folklore in the Poitou region in France
where MAIF is historically based.




1.7. Credits

This package was created with Cookiecutter [https://github.com/audreyr/cookiecutter] and the audreyr/cookiecutter-pypackage [https://github.com/audreyr/cookiecutter-pypackage] project template.





            

          

      

      

    

  

    
      
          
            
  
2. Installation


2.1. Stable release

To install melusine, run this command in your terminal:

$ pip install melusine





This is the preferred method to install melusine, as it will always install the most recent stable release.

If you don’t have pip [https://pip.pypa.io] installed, this Python installation guide [http://docs.python-guide.org/en/latest/starting/installation/] can guide
you through the process.



2.2. Optional dependencies

When running Melusine in production, users may want to limit the number of packages installed.
For this purpose, Melusine makes use of optional dependencies.
The command pip install melusine installs only the mandatory dependencies.
Optional dependencies can be install as follows:



	pip install melusine[viz] : Installs plotly and streamlit for visualization purposes


	pip install melusine[exchange] : Installs exchangelib to connect Melusine with an Outlook Exchange mailbox


	pip install melusine[transformers] : Installs transformers to train BERT-like models


	pip install melusine[all] : Installs all the dependencies









2.3. From sources

The sources for melusine can be downloaded from the Github repo [https://github.com/MAIF/melusine].

You can either clone the public repository:

$ git clone https://github.com/MAIF/melusine





Or download the tarball [https://github.com/MAIF/melusine/tarball/master]:

$ curl  -OL https://github.com/MAIF/melusine





Once you have a copy of the source, you can install it with:

$ python setup.py install









            

          

      

      

    

  

    
      
          
            
  
3. Usage

To use melusine in a project:

import melusine






3.1. Melusine input data : Email DataFrames

The basic requirement to use Melusine is to have an input e-mail DataFrame with the following columns:



	body  : Body of an email (single message or conversation historic)


	header: Header of an email


	date  : Reception date of an email


	from  : Email address of the sender


	to    : Email address of the recipient


	label (optional) : Label of the email for a classification task (examples: Business, Spam, Finance or Family)

















	body

	header

	date

	from

	to

	label





	Thank you.\nBye,\nJohn

	Re: Your order

	jeudi 24 mai 2018 11 h 49 CEST

	anonymous.sender@unknown.com

	anonymous.recipient@unknown.fr

	A






In the examples presented below, a toy email DataFrame containing anonymized emails is used.
The toy DataFrame can be loaded as follows:

from melusine.melusine.utils.data_loader import load_email_data

df_emails = load_email_data()
df_emails.head()







3.2. Prepare email subpackage : Basic usage

A common pre-processing step is to check whether an e-mail is an answer or not.
This can be done in Melusine with the function add_boolean_answer:

from melusine.prepare_email.manage_transfer_reply import add_boolean_answer

df_emails['is_answer'] = df_emails.apply(add_boolean_answer, axis=1)





A new column is_answer is created containing a boolean variable:



	True if the message is an answer


	False if the message is not an answer














	body

	header

	is_answer





	Happy Birthday Bill!!

	Birthday

	False



	Thank you

	Re: Birthday

	True








3.3. Create an email pre-processing pipeline

An email pre-processing pipeline takes an email DataFrame as input and executes a sequence of Transformers
on every email in the DataFrame.
The recommended way to create a pre-processing pipeline with Melusine is to:



	Wrap pre-processing functions in TransformerScheduler objects.


	Use a Scikit-Learn Pipeline [https://scikit-learn.org/stable/modules/generated/sklearn.pipeline.Pipeline.html] object to chain transformers







Once the pipeline has been set-up, the pre-processing of an email DataFrame is straightforward:

>>> df_emails_preprocessed = pipeline.fit_transform(df_emails)






3.3.1. TransformerScheduler class

Functions can be wrapped in a TransformerScheduler object that can be integrated into an execution Pipeline.
TransformerScheduler objects are compatible with the scikit-learn API [https://scikit-learn.org/stable/]
(they have fit and transform methods).

A TransformerScheduler object is initialized with a functions_scheduler argument.
The functions_scheduler argument is a list of tuples containing information about the desired pre-processing functions.
Each tuple describe an individual function and should contain the following elements:



	A function


	A tuple with the function’s arguments
(if no arguments are required, use None or an empty tuple)


	A column(s) name list returned by the function
(if no arguments are required, use None or an empty list)







The code below describes the definition of a transformer:

from melusine.utils.transformer_scheduler import TransformerScheduler

melusine_transformer = TransformerScheduler(
functions_scheduler=[
    (my_function_1, (argument1, argument2), ['return_col_A']),
    (my_function_2, None, ['return_col_B', 'return_col_C'])
    (my_function_3, (argument1, ), None),
mode='apply_by_multiprocessing',
n_jobs=4)
])





The other parameters of the TransformerScheduler class are:



	mode (optional): Define mode to apply function along a row axis (axis=1)
If set to ‘apply_by_multiprocessing’, it uses multiprocessing tool to parallelize computation.
Possible values are ‘apply’ (default) and ‘apply_by_multiprocessing’


	n_jobs (optional): Number of cores used for computation. Default value, 1.
Possible values are integers ranging from 1 (default) to the number of cores available for computation







A TransformerScheduler can be used independently or included in a scikit pipeline (recommended):

>>> # Used independently
>>> df_emails = melusine_transformer.fit_transform(df_emails)





>>> # Used in a scikit pipeline
>>> from sklearn.pipeline import Pipeline
>>> pipeline = Pipeline([('MelusineTransformer', melusine_transformer)])
>>> df_emails = pipeline.fit_transform(df_emails)





The fit_transform method returns a DataFrame with new features (new columns)











	body

	header

	return_col_A

	return_col_B

	return_col_C

	return_col_D





	Happy Birthday Bill!!

	Birthday

	new_feature_A

	new_feature_B

	new_feature_C

	new_feature_D



	Thank you

	Re: Birthday

	new_feature_A

	new_feature_B

	new_feature_C

	new_feature_D








3.3.2. Chaining transformers in a scikit-learn pipeline

Once all the desired functions and transformers have been defined, transformers can be chained in a Scikit-Learn Pipeline [https://scikit-learn.org/stable/modules/generated/sklearn.pipeline.Pipeline.html].
The code below describes the definition of a pipeline:

from sklearn.pipeline import Pipeline

pipeline = Pipeline([
    ('TransformerName1', TransformerObject1),
    ('TransformerName2', TransformerObject2),
    ('TransformerName3', TransformerObject3),
])







3.3.3. Example of a working pipeline

A working pre-processing pipeline is given below:

from sklearn.pipeline import Pipeline
from melusine.utils.transformer_scheduler import TransformerScheduler
from melusine.prepare_email.manage_transfer_reply import add_boolean_answer, add_boolean_transfer
from melusine.prepare_email.build_historic import build_historic
from melusine.prepare_email.mail_segmenting import structure_email

ManageTransferReply = TransformerScheduler(
    functions_scheduler=[
        (add_boolean_answer, None, ['is_answer']),
        (add_boolean_transfer, None, ['is_transfer'])
])

HistoricBuilder = TransformerScheduler(
    functions_scheduler=[
        (build_historic, None, ['structured_historic']),
])

Segmenting = TransformerScheduler(
    functions_scheduler=[
        (structure_email, None, ['structured_body'])
])

prepare_data_pipeline = Pipeline([
    ('ManageTransferReply', ManageTransferReply),
    ('HistoricBuilder', HistoricBuilder),
    ('Segmenting', Segmenting),
])

df_emails = prepare_data_pipeline.fit_transform(df_emails)





In this example, the pre-processing functions applied are:



	add_boolean_answer : Email is an answer (True/False)


	add_boolean_transfer : Email is transferred (True/False)


	build_historic : When email is a conversation, reconstructs the individual message historic


	structure_email : Splits parts of each messages in historic and tags them (tags: Hello, Body, Greetings, etc)










3.4. Create a custom email pre-processing function

Creating a custom pre-processing function and adding it to a pre-processing pipeline can be done easily with Melusine.
Two main requirements are:



	Make the function compatible with the pandas apply method



	
	First argument should be ‘row’ (Row of an email DataFrame)
	>>> def my_function(row, arg1, arg2):











	Example: row[‘header’] will contain the header of a message









	Make sure to call existing columns of the DataFrame



	Don’t call row[‘is_answer’] before the ‘is_answer’ column has been created














The following example creates a custom function to count the occurrence of a word in the body of an email:

import pandas as pd
from sklearn.pipeline import Pipeline
from melusine.utils.transformer_scheduler import TransformerScheduler
from melusine.prepare_email.manage_transfer_reply import add_boolean_answer, add_boolean_transfer

# Create a fake email Dataframe
df_duck = pd.DataFrame({
    "body" : ["Lion Duck Pony", "Duck Pony Pony", "Duck Duck Pony"],
    "header" : ["zoo report", "Tr : zoo report", "Re : zoo report"]
})

# Define a custom function
def count_word_occurrence_in_body(row, word):
    all_word_list = row["body"].lower().split()
    word_occurence = all_word_list.count(word)
    return word_occurence

# Wrap function in a transformer
CountWordOccurrence = TransformerScheduler(
functions_scheduler=[
    (count_word_occurrence_in_body, ("duck",), ['duck_count']),
    (count_word_occurrence_in_body, ("pony",), ['pony_count']),
])

# Create a second transformer with regular Melusine functions
ManageTransferReply = TransformerScheduler(
functions_scheduler=[
    (add_boolean_answer, None, ['is_answer']),
    (add_boolean_transfer, None, ['is_transfer'])
])

# Chain transformers in a pipeline
prepare_data_pipeline = Pipeline([
    ('CountWordOccurrence', CountWordOccurrence), # Transformer with custom functions
    ('ManageTransferReply', ManageTransferReply), # Transformer with regular Melusine functions
])

# Pre-process input DataFrame
df_duck_prep = prepare_data_pipeline.fit_transform(df_duck)















	body

	header

	duck_count

	pony_count

	is_answer

	is_transfer





	Lion Duck Pony

	zoo report

	1

	1

	False

	False



	Duck Duck Pony

	Re : zoo report

	2

	1

	True

	False



	Duck Pony Pony

	Tr : zoo report

	1

	2

	False

	False






Note : It is totally fine to mix regular and custom functions in a transformer.



3.5. Testing a function on a single email

Since all pre-processing functions are made compatible with pandas apply function,
a function can be tested on a single email.
In the example below, the function add_boolean_answer is tested on a single email:

from melusine.prepare_email.manage_transfer_reply import add_boolean_answer

email_index = 2
email_is_answer = add_boolean_answer(df_emails.iloc[email_index])
print("Message %d is an answer: %r" %(email_index, email_is_answer))





Output:

"Message 2 is an answer: True"







3.6. NLP tools subpackage

The different classes of the NLP tools subpackage are described in this section.


3.6.1. Phraser

The Melusine Phraser class transforms common multi-word expressions into single elements:

>>> new york -> new_york





To train a Melusine Phraser (which is based on a Gensim Phraser [https://www.pydoc.io/pypi/gensim-3.2.0/autoapi/models/phrases/index.html]),
the input email DataFrame should contain a ‘clean_body’ column which can be created with the clean_body function.

In the example below, a Phraser is trained on a toy DataFrame:

import pandas as pd
from melusine.nlp_tools.phraser import Phraser
from melusine.nlp_tools.phraser import phraser_on_text

phraser = Phraser()
df_new_york = pd.DataFrame({
    'clean_body' : ["new york is so cool", "i love new york", "new york city"]
})

phraser.train(df_new_york)

df_new_york['clean_body'] = df_new_york['clean_body'].apply(phraser_on_text, args=(phraser,))

# Save the Phraser instance to disk
phraser.save('./pretrained_phraser.pickle')
# Load the Phraser
pretrained_phraser = Phraser().load('./pretrained_phraser.pickle')





In reality, a training set with only 3 emails is too small to train a Phraser.
For illustrative purpose, the table below shows the expected output.







	clean_body

	clean_body_new





	new york is so cool

	new_york is so cool



	i love new york

	i love new_york



	new york city

	new_york city






The specific parameters of the Phraser class are:



	common_terms : list of stopwords to be ignored (default value = stopword list from NLTK)


	threshold : threshold to select collocations


	min_count : minimum count of word to be selected as collocation









3.6.2. Tokenizer

A tokenizer splits a sentence-like string into a list of sub-strings (tokens).
The Melusine Tokenizer class is based on a NLTK regular expression tokenizer [https://www.nltk.org/api/nltk.tokenize.html]
which uses a regular expression (regex) pattern to tokenize the text:

import pandas as pd
from melusine.nlp_tools.tokenizer import Tokenizer

df_tok = pd.DataFrame({
    'clean_body' : ["hello, i'm here to tokenize text. bye"],
    'clean_header' : ["re: hello"],
})

tokenizer = Tokenizer(input_column='clean_body')
df_tok = tokenizer.fit_transform(df_tok)





A new column tokens is created with a list of the tokens extracted from the text data.








	clean_body

	clean_header

	tokens





	hello, i’m here to tokenize text. bye

	re: hello

	[‘hello’, ‘i’, ‘here’, ‘tokenize’, ‘text’, ‘bye’]






The specific parameters of the Tokenizer class are:



	stopwords : list of keywords to be ignored (this list can be defined in the conf file)


	stop_removal : True if stopwords should be removed, else False









3.6.3. Embeddings

With a regular representation of words, there is one dimension for each word in the vocabulary
(set of all the words in a text corpus).
The computational cost of NLP tasks, such as training a neural network model, based on such a high dimensional space can be prohibitive.
Word embeddings [https://en.wikipedia.org/wiki/Word_embedding] are abstract representations of words in a lower dimensional vector space.
One of the advantages of word embeddings is thus to save computational cost.

The Melusine Embedding class uses the Gensim Word2Vec module [https://radimrehurek.com/gensim/models/word2vec.html] to train a word2vec model [https://en.wikipedia.org/wiki/Word2vec].
The trained Embedding object will be used in the Models subpackage to train a Neural Network to classify emails.

The code below illustrates how the Embedding class works. It should be noted that, in practice, to train a word embedding model, a lot of emails are required:

import pandas as pd
from melusine.nlp_tools.embedding import Embedding

df_embeddings = pd.DataFrame({
    'clean_body' : ["word text word text data word text"],
    'clean_header' : ["re: hello"],
})

embedding = Embedding(input_column='clean_body', min_count=3)
embedding.train(df_embeddings)

# Save the trained Embedding instance to disk
embedding.save('./pretrained_embedding.pickle')

# Load the trained Embedding instance
pretrained_embedding = Embedding().load('./pretrained_embedding.pickle')

# Use trained Embedding to initialise the Neural Network Model
# The definition of a neural network model is not discussed in this section
# nn_model = NeuralModel("...", pretrained_embedding=pretrained_embedding, "...")








3.7. Summarizer subpackage

The main item of the Summarizer subpackage is the KeywordGenerator class.
The KeywordGenerator class extracts relevant keywords in the text data based on a tf-idf [https://en.wikipedia.org/wiki/Tf–idf] score.

Requirements on the input DataFrame to use a KeywordGenerator:



	KeywordGenerator requires a ‘tokens’ column which can be generated with a Tokenizer







Keywords can then be extracted as follows:

import pandas as pd
from melusine.summarizer.keywords_generator import KeywordsGenerator
from melusine.nlp_tools.tokenizer import Tokenizer


df_zoo = pd.DataFrame({
    'clean_body' : ["i like lions and ponys and gorillas", "i like ponys and tigers", "i like tigers and lions", "i like raccoons and unicorns"],
    'clean_header' : ["things i like", "things i like", "things i like", "things i like"]
})

tokenizer = Tokenizer(input_column='clean_body')
# Create the 'tokens' column
df_zoo = tokenizer.fit_transform(df_zoo)

keywords_generator = KeywordsGenerator(n_max_keywords=2, stopwords=['like'])
# Fit keyword generator on the text data corpus (using the tokens column)
keywords_generator.fit(df_zoo)
# Extract relevant keywords
keywords_generator.transform(df_zoo)





In the text data of the example, some words are very common such as “i”, “like” or “things”, whereas other words are rare, such as “raccoons”.
The keyword generator gives priority to rare words in the keyword extraction process:









	clean_body

	clean_header

	tokens

	keywords





	i like lions and ponies and gorillas

	things i like

	[things, i, i, lions, and, ponies, and, gorillas]

	[lions, ponys]



	i like ponies and tigers

	things i like

	[things, i, i, ponies, and, tigers]

	[ponies, tigers]



	i like tigers and lions

	things i like

	[things, i, i, tigers, and, lions]

	[tigers, lions]



	i like raccoons and unicorns

	things i like

	[things, i, i, raccoons, and, unicorns]

	[raccoons, unicorns]






The specific parameters of the KeywordGenerator class are:



	max_tfidf_features : size of vocabulary for tfidf


	keywords : list of keyword to be extracted in priority (this list can be defined in the conf file)


	stopwords : list of keywords to be ignored (this list can be defined in the conf file)


	resample : when DataFrame contains a ‘label’ column, balance the dataset by resampling


	n_max_keywords : maximum number of keywords to be returned for each email


	n_min_keywords : minimum number of keywords to be returned for each email


	threshold_keywords : minimum tf-idf score for a word to be selected as keyword









3.8. Models subpackage

The main item of the Models subpackage is the NeuralModel class.
The NeuralModel creates a Neural Network that can be trained and used to classify emails.

The minimum input features required by the NeuralModel class are the following:



	An email DataFrame with:



	an integer ‘label’ column (a label encoder can be used to convert class names into integers)


	a ‘clean_text’ column with text data









	An instance of the Embedding class (Trained word embedding model)







The code below shows a minimal working example for Email Classification using a NeuralModel instance (a much larger training set is required to obtain meaningful results):

import pandas as pd

# Prepare email
from melusine.utils.transformer_scheduler import TransformerScheduler
from melusine.prepare_email.manage_transfer_reply import \
    check_mail_begin_by_transfer, update_info_for_transfer_mail, add_boolean_answer, add_boolean_transfer
from melusine.prepare_email.build_historic import build_historic
from melusine.prepare_email.mail_segmenting import structure_email
from melusine.prepare_email.body_header_extraction import extract_last_body, extract_header
from melusine.prepare_email.cleaning import clean_body, clean_header
from melusine.prepare_email.metadata_engineering import MetaDate, MetaExtension, Dummifier

# Scikit-Learn API
from sklearn.pipeline import Pipeline

# NLP tools
from melusine.nlp_tools.phraser import Phraser
from melusine.nlp_tools.phraser import phraser_on_body
from melusine.nlp_tools.phraser import phraser_on_header
from melusine.nlp_tools.tokenizer import Tokenizer
from melusine.nlp_tools.embedding import Embedding

# Summarizer
from melusine.summarizer.keywords_generator import KeywordsGenerator

# Models
from melusine.models.train import NeuralModel
from melusine.models.neural_architectures import cnn_model

# Load toy email data
from utils.data_loader import load_email_data
df_emails = load_email_data()

# Transformer object to manage transfers and replies
ManageTransferReply = TransformerScheduler(
    functions_scheduler=[
        (check_mail_begin_by_transfer, None, ['is_begin_by_transfer']),
        (update_info_for_transfer_mail, None, None),
        (add_boolean_answer, None, ['is_answer']),
        (add_boolean_transfer, None, ['is_transfer'])
    ]
)

# Transformer object to segment the different messages in the email, parse their metadata and
# tag the different part of the messages
Segmenting = TransformerScheduler(
    functions_scheduler=[
        (build_historic, None, ['structured_historic']),
        (structure_email, None, ['structured_body'])
    ]
)

# Transformer object to extract the body of the last message of the email and clean it as
# well as the header
LastBodyHeaderCleaning = TransformerScheduler(
    functions_scheduler=[
        (extract_last_body, None, ['last_body']),
        (clean_body, None, ['clean_body']),
        (clean_header, None, ['clean_header'])
    ]
)

# Transformer object to apply the phraser on the texts
phraser = Phraser().load('./phraser.pickle')
PhraserTransformer = TransformerScheduler(
    functions_scheduler=[
        (phraser_on_body, (phraser,), ['clean_body']),
        (phraser_on_header, (phraser,), ['clean_header'])
    ]
)

# Tokenizer object
tokenizer = Tokenizer(input_column="clean_body")

# Full preprocessing pipeline
PreprocessingPipeline = Pipeline([
    ('ManageTransferReply', ManageTransferReply),
    ('Segmenting', Segmenting),
    ('LastBodyHeaderCleaning', LastBodyHeaderCleaning),
    ('PhraserTransformer', PhraserTransformer),
    ('tokenizer', tokenizer)
])

# Apply preprocessing pipeline to DataFrame
df_emails = PreprocessingPipeline.fit_transform(df_emails)

# Pipeline to extract dummified metadata
MetadataPipeline = Pipeline([
    ('MetaExtension', MetaExtension()),
    ('MetaDate', MetaDate()),
    ('Dummifier', Dummifier())
])

# Apply MetaData processing pipeline to DataFrame
df_meta = MetadataPipeline.fit_transform(df_emails)

# Keywords extraction
keywords_generator = KeywordsGenerator(n_max_keywords=3)
df_emails = keywords_generator.fit_transform(df_emails)

# Train an embedding with the 'clean_body' data
pretrained_embedding = Embedding(input_column='clean_body', min_count=3)
pretrained_embedding.train(df_emails)

# Create a 'clean_text' column from the 'clean_header' and 'clean_body' columns
df_emails['clean_text'] = df_emails['clean_header']+'. '+df_emails['clean_body']

# Create a training set DataFrame with MetaData + the 'clean_text' columns
X = pd.concat([df_emails['clean_text'],df_meta],axis=1)

# The 'label' column contains target labels for email classification
# Labels should be encoded ('Family', 'Work', 'Sport' => 1, 2, 3)
from sklearn.preprocessing import LabelEncoder
y = df_emails['label']
le = LabelEncoder()
y = le.fit_transform(y)

# CNN model with 'clean_text' as text_input and 'extension', 'dayofweek', 'hour', 'min'
# as metadata input
nn_model = NeuralModel(neural_architecture_function=cnn_model,
                       pretrained_embedding=pretrained_embedding,
                       text_input_column="clean_text",
                       meta_input_list=['extension', 'dayofweek', 'hour', 'min'],
                       n_epochs=10)

# Train the Neural Network model
nn_model.fit(X,y)

# Predict labels on the training dataset
y_res = nn_model.predict(X)

# Decode prediction results (1, 2, 3 => 'Family', 'Work', 'Sport')
y_res = le.inverse_transform(y_res)

# Print results
print(y_res)





The specific parameters of the NeuralModel class are:



	neural_architecture_function : function which returns a Neural Network Model instance from Keras [https://keras.io]


	pretrained_embedding : pretrained embedding (Embedding class object)


	text_input_column : input text column to consider for the model (Example: ‘clean_body’)


	meta_input_list : list of the names of the columns containing the metadata
If empty list or None the model is used without metadata
Default value, [‘extension’, ‘dayofweek’, ‘hour’, ‘min’]


	vocab_size : size of vocabulary for neural network model


	seq_size : maximum size of input for neural model


	loss : loss function for training (Default ‘categorical_crossentropy’)


	batch_size : size of batches for the training of the neural network model


	n_epochs : number of epochs for the training of the neural network model







We integrate 3 main classifier neural networks, respectively recurrent, convolutional and attentive.
Each of the proposed architecture employs a distinct mathematical operation.


3.8.1. Recurrent Neural Network Classifier (RNN)

RNN are traditionally used with textual data as they are specifically designed to handle sequentially structured data. Inputs are sequentially computed given a cell operation, generally a LSTM or GRU cell. at each step, the current input as well as the output from the previous step are used to compute the next hidden state. The proposed architecture includes a 2-layers bidirectional GRU networks. The network last hidden state is used as the final sentence embedding.

[image: _images/rnn-model.png]


3.8.2. Convolutional Neural Network Classifier (CNN)

CNN uses multiple filters to distinguish patterns in data. Such filters are assembled across the hidden layers to build more complex patterns and structures. The last layer should therefor capture a global and generic representation of the data. In our architecture, we use a two hidden layers CNN with respectively 200 filters for each hidden layer. The last hidden states are aggregated using a max pooling operation.

[image: _images/cnn-model.png]


3.8.3. Attentive Neural Network Classifier

Attentive-based neural networks are fairly new in the NLP community but results are extremely promising. They rely on the self-attention operation which computes hidden states as a weighted sum from the inputs. As the multiple filters in the CNN architecture, the multi-branch attention aggregate multiple attention operation to capture various properties from the input. Such operation is easily perform on GPU infrastructure. We propose an architecture inspired from previously introduced RNN and CNN architecture with a two layers multi-branch attention module follow by a max pooling operation.

[image: _images/transformer-model.png]


3.8.4. BERT Neural Network Classifier

We also propose a wrap-up for the popular pre-trained bert architecture.
Bidirectional Encoder Representations from Transformers (BERT) take into account the context for each occurrence of a given word and will provide a contextualized embedding that will be different according to the sentence. However, we only use the first word embedding, usually called the classification token in our classifier model.
We made available the two trending French models Camembert and Flaubert.

[image: _images/bert-model.png]



3.9. Use a custom config file

To optimize Melusine for your needs, a custom configuration file may be used.
Through a custom configuration file, the user can specify parameters such as:



	
	Custom keywordsList of keywords that Melusine should focus on
	
	Example: extract keywords with the KeywordExtractor










	
	Custom stopwordsList of stopwords that Melusine should ignore
	
	Example: tokenize sentences with a Tokenizer










	
	Custom regular expressions (regex)regex used in the melusine functions
	
	Example: Regex to detect that a message is a reply















The following code shows how to specify a custom configuration file:

from melusine.config.config import ConfigJsonReader

conf = ConfigJsonReader()

# Print the path to the current configuration file
with open(conf.path_ini_file_, 'r') as ini_file:
    print(ini_file.read())

# Print the content of the current configuration file
conf_dict = conf.get_config_file()
print(conf_dict)  # will print the json

# Set a new path to the configuration file
conf.set_config_path(file_path='my/path/conf.json')

# Print the new path to the configuration file
with open(conf.path_ini_file_, 'r') as ini_file:
    print(ini_file.read())

# Print the content of the new configuration file
conf_dict = conf.get_config_file()
print(conf_dict)  # will print the json





It is also possible to go back to the original configuration file:

from melusine.config.config import ConfigJsonReader

conf = ConfigJsonReader()
conf.reset_config_path()





Warning : the configuration file is loaded by the different modules (Tokenizer, KeywordExtractor, etc) during the import,
therefore, for the new configuration file to be effective, the code / kernel should be restarted after each modification of the configuration file.



3.10. Use a custom name file

While working with text data, names might undergo specific processing:


	stopword processing : if names don’t need to be identified, they may be discarded during the text processing


	flagging : if names need to be identified but not specifically, names may be replaced with a name_flag (bob -> flag_name)




By default, Melusine identifies names using an explicit list of names available in a file (‘melusine/config/names.csv’).
The default name list was adapted from a name dataset publicly available on the french government website [https://www.data.gouv.fr/fr/datasets/ficher-des-prenoms-de-1900-a-2018/].
This list contains first names given to children (french or not) born in France between 1900 and 2018.

Melusine users may specify a custom name list using a custom ‘names.csv’ file.

The following code shows how to specify a custom configuration file:

import os
import pandas as pd
from melusine.config.config import ConfigJsonReader

conf = ConfigJsonReader()

# Print the path to the current name file
with open(conf.path_ini_file_, 'r') as ini_file:
        print(ini_file.read())

# Print the current name list
conf_dict = conf.get_config_file()
print(conf_dict['words_list']['names'][:5])

### Use a custom name file
# 1. Create a new (custom) name file
#    - The file should be a csv file with a column called `Name`
# 2. Set the new file as the current Melusine name file    with open(conf.path_ini_file_, 'r') as ini_file:
# Set a new path to the configuration file

# Create a name DataFrame
df_names = pd.DataFrame({'Name' : ['Daenerys', 'Tyrion', 'Jon', 'Raegar']})

# Path to the new name.csv file
new_path = os.path.join(os.getcwd(), 'data', 'names.csv')

# Save new name.csv file
df_names.to_csv(new_path, encoding="latin-1", sep=";", index=False)

# Set a new path to the name file in Melusine
conf.set_name_file_path(file_path=new_path)

# Print the new path to the name file
with open(conf.path_ini_file_, 'r') as ini_file:
    print(ini_file.read())

# Print the new file list
conf_dict = conf.get_config_file()
print(conf_dict['words_list']['names'][:5])





It is possible to go back to the original name file:

from melusine.config.config import ConfigJsonReader

conf = ConfigJsonReader()
conf.reset_name_file_path()

conf_dict = conf.get_config_file()
print(conf_dict['words_list']['names'][:5])





Warning : the name file is loaded by the different modules (Tokenizer, KeywordExtractor, etc) during the import,
therefore, for the new name file to be effective, the code / kernel should be restarted after each modification of the name file.





            

          

      

      

    

  

    
      
          
            
  
4. Package dependencies

Melusine works with Python versions from 3.6 to 3.8. It builds on top of following packages:


	pandas


	scikit-learn


	flashtext


	gensim


	tensorflow


	joblib


	unidecode







            

          

      

      

    

  

    
      
          
            
  
Melusine API



	Utils subpackage melusine.utils
	List of submodules





	Prepare_email subpackage melusine.prepare_email
	List of submodules





	Nlp_tools subpackage melusine.nlp_tools
	List of submodules





	Summarizer subpackage melusine.summarizer
	List of submodules





	Models subpackage melusine.models
	List of submodules





	Config subpackage melusine.config
	List of submodules












            

          

      

      

    

  

    
      
          
            
  
Utils subpackage melusine.utils

TODO : ADD DESCRIPTION OF THE SUBPACKAGE


List of submodules



	TransformerScheduler melusine.utils.transformer_scheduler


	Multiprocessing melusine.utils.multiprocessing


	Streamer melusine.utils.streamer


	PrintParts melusine.utils.printer







TransformerScheduler melusine.utils.transformer_scheduler

Useful class to define its own transformer using specific functions
in a specific order to apply along a row of DataFrame (axis=1).

It is compatible with scikit-learn API (i.e. contains fit, transform methods).


	
class melusine.utils.transformer_scheduler.TransformerScheduler(functions_scheduler, mode='apply', n_jobs=1, progress_bar=True, copy=True, verbose=0)

	Bases: sklearn.base.BaseEstimator, sklearn.base.TransformerMixin

This class aims to provide a good way to define its own transformer.
It takes a list of function defined in a specific order to apply along a
row of DataFrame (axis=1).
Transformer returned is compatible with scikit-learn API
(i.e. contains fit, transform methods).


	Parameters

	
	functions_schedulerlist of tuples, (function, tuple, list)
	List of function to be applied in a specific order.
Each element of the list has to be defined as follow:
(function, argument(s) used by the function (optional), colname(s)
returned (optional))



	modestr {‘apply’, ‘apply_by_multiprocessing’}, optional
	Define mode to apply function along a row axis (axis=1).
Default value, ‘apply’.
If set to ‘apply_by_multiprocessing’, it uses multiprocessing tool
to parallelize computation.



	n_jobsint, optional
	Number of cores used for computation. Default value, 1.



	progress_barboolean, optional
	Whether to print a progress bar from tqdm package. Default value, True.
Works only when mode is set to ‘apply_by_multiprocessing’.



	copyboolean, optional
	Make a copy of DataFrame. Default value, True.



	verboseint, optional
	Verosity mode, print loggers. Default value, 0.









Examples

>>> from melusine.utils.transformer_scheduler import TransformerScheduler





>>> MelusineTransformer = TransformerScheduler(
>>>     functions_scheduler=[
>>>         (my_function_1, (argument1, argument2), ['return_col_A']),
>>>         (my_function_2, None, ['return_col_B', 'return_col_C'])
>>>         (my_function_3, (), ['return_col_D'])
>>>     ])






	Attributes

	
	function_scheduler, mode, n_jobs, progress_bar
	








	
static apply_dict(X_, func_, args_=None, cols_=None, **kwargs)

	Apply a function on a dictionary.


	Parameters

	
	X_dict,
	Data on which transformations are applied.



	args_list or tuple
	List of arguments of the function to apply



	cols_list or tuple
	List of columns created by the transformation



	func_func
	Function to apply







	Returns

	
	dict
	












	
static apply_pandas(X_, func_, args_=None, cols_=None, **kwargs)

	Apply a function on a pandas DataFrame.


	Parameters

	
	X_pandas.DataFrame,
	Data on which transformations are applied.



	args_list or tuple
	List of arguments of the function to apply



	cols_list or tuple
	List of columns created by the transformation



	func_func
	Function to apply







	Returns

	
	pandas.DataFrame
	












	
static apply_pandas_multiprocessing(X_, func_, args_=None, cols_=None, n_jobs=1, progress_bar=False, **kwargs)

	




	
fit(X, y=None)

	Unused method. Defined only for compatibility with scikit-learn API.






	
transform(X)

	Apply functions defined in the function_scheduler parameter.


	Parameters

	
	Xpandas.DataFrame,
	Data on which transformations are applied.







	Returns

	
	pandas.DataFrame
	

















Multiprocessing melusine.utils.multiprocessing


	
melusine.utils.multiprocessing.apply_by_multiprocessing(df, func, **kwargs)

	Apply a function along an axis of the DataFrame using multiprocessing.


	Parameters

	
	dfpd.DataFrame
	DataFrame where the function is applied



	funcfunction to apply
	





	Returns

	
	pd.DataFrame
	Returns the DataFrame with the function applied.














	
melusine.utils.multiprocessing.apply_df(input_args)

	





Streamer melusine.utils.streamer



PrintParts melusine.utils.printer


	
melusine.utils.printer.print_color(text, part=None)

	Select according to the tag the right color to use when printing.






	
melusine.utils.printer.print_color_mail(structured_body)

	Highlight the tagged sentences.


	Parameters

	
	structured_bodya structured body from process_sent_tag,
	





	Returns

	
	Print the mail by sentence.
	
















            

          

      

      

    

  

    
      
          
            
  
Prepare_email subpackage melusine.prepare_email

[image: _images/schema_2.png]

List of submodules



	Transfer & Reply melusine.prepare_email.manage_transfer_reply


	Cleaning melusine.prepare_email.cleaning


	Build Email Historic melusine.prepare_email.build_historic


	Email Segmenting melusine.prepare_email.mail_segmenting


	Process Email Metadata melusine.prepare_email.metadata_engineering


	Extract Email Body & Header melusine.prepare_email.body_header_extraction







Transfer & Reply melusine.prepare_email.manage_transfer_reply


	
melusine.prepare_email.manage_transfer_reply.add_boolean_answer(row)

	Compute boolean Series which return True if the “header” starts with given
regex ‘transfer_subject’, False if not.

To be used with methods such as: apply(func, axis=1) or
apply_by_multiprocessing(func, axis=1, **kwargs).


	Parameters

	
	rowrow of pd.Dataframe, columns [‘header’]
	





	Returns

	
	pd.Series
	







Examples

>>> import pandas as pd
>>> data = pd.read_pickle('./tutorial/data/emails_anonymized.pickle')
>>> # data contains a 'header' column





>>> from melusine.prepare_email.manage_transfer_reply import add_boolean_answer
>>> add_boolean_answer(data.iloc[0])  # apply for 1 sample
>>> data.apply(add_boolean_answer, axis=1)  # apply to all samples










	
melusine.prepare_email.manage_transfer_reply.add_boolean_transfer(row)

	Compute boolean Series which return True if the “header” starts with given
regex ‘answer_subject’, False if not.

To be used with methods such as: apply(func, axis=1) or
apply_by_multiprocessing(func, axis=1, **kwargs).


	Parameters

	
	rowrow of pd.Dataframe, columns [‘header’]
	





	Returns

	
	pd.Series
	







Examples

>>> import pandas as pd
>>> data = pd.read_pickle('./tutorial/data/emails_anonymized.pickle')
>>> # data contains a 'header' column





>>> from melusine.prepare_email.manage_transfer_reply import add_boolean_transfer
>>> add_boolean_transfer(data.iloc[0])  # apply for 1 sample
>>> data.apply(add_boolean_transfer, axis=1)  # apply to all samples










	
melusine.prepare_email.manage_transfer_reply.check_mail_begin_by_transfer(row)

	Compute boolean Series which return True if the “body” starts with given
regex ‘begin_transfer’, False if not.

To be used with methods such as: apply(func, axis=1) or
apply_by_multiprocessing(func, axis=1, **kwargs).


	Parameters

	
	rowrow of pd.Dataframe, columns [‘body’]
	





	Returns

	
	pd.Series
	







Examples

>>> import pandas as pd
>>> data = pd.read_pickle('./tutorial/data/emails_anonymized.pickle')
>>> # data contains a 'body' column





>>> from melusine.prepare_email.manage_transfer_reply import check_mail_begin_by_transfer
>>> check_mail_begin_by_transfer(data.iloc[0])  # apply for 1 sample
>>> data.apply(check_mail_begin_by_transfer, axis=1)  # apply to all samples










	
melusine.prepare_email.manage_transfer_reply.update_info_for_transfer_mail(row)

	Extracts and updates informations from forwarded mails, such as: body,
from, to, header, date.
- It changes the header by the initial subject (extracted from forward
email).
- It removes the header from emails’ body.

To be used with methods such as: apply(func, axis=1) or
apply_by_multiprocessing(func, axis=1, **kwargs).


	Parameters

	
	rowrow of pd.Dataframe,
	

	columns [‘body’, ‘header’, ‘from’, ‘to’, ‘date’, ‘is_begin_by_transfer’]
	





	Returns

	
	pd.DataFrame
	







Examples

>>> import pandas as pd
>>> from melusine.prepare_email.manage_transfer_reply import check_mail_begin_by_transfer
>>> data = pd.read_pickle('./tutorial/data/emails_anonymized.pickle')
>>> data['is_begin_by_transfer'] = data.apply(check_mail_begin_by_transfer, axis=1)
>>> # data contains columns ['from', 'to', 'date', 'header', 'body', 'is_begin_by_transfer']





>>> from melusine.prepare_email.manage_transfer_reply import update_info_for_transfer_mail
>>> update_info_for_transfer_mail(data.iloc[0])  # apply for 1 sample
>>> data.apply(update_info_for_transfer_mail, axis=1)  # apply to all samples











Cleaning melusine.prepare_email.cleaning

Cleaning of the body and the header


	
melusine.prepare_email.cleaning.clean_body(row, flags=True)

	
	Clean body column. The cleaning involves the following operations:
	
	Cleaning the text


	Removing the multiple spaces


	Flagging specific items (postal code, phone number, date…)









	Parameters

	
	rowrow of pandas.Dataframe object,
	Data contains ‘last_body’ column.



	flagsboolean, optional
	True if you want to flag relevant info, False if not.
Default value, True.







	Returns

	
	row of pandas.DataFrame object or pandas.Series if apply to all DF.
	












	
melusine.prepare_email.cleaning.clean_header(row, flags=True)

	
	Clean the header column. The cleaning involves the following operations:
	
	Removing the transfers and answers indicators


	Cleaning the text


	Flagging specific items (postal code, phone number, date…)









	Parameters

	
	rowrow of pandas.Dataframe object,
	Data contains ‘header’ column.



	flagsboolean, optional
	True if you want to flag relevant info, False if not.
Default value, True.







	Returns

	
	row of pd.DataFrame object or pandas.Series if apply to all DF.
	












	
melusine.prepare_email.cleaning.clean_text(text)

	
	Clean a string. The cleaning involves the following operations:
	
	Putting all letters to lowercase


	Removing all the accents


	Removing all line breaks


	Removing all symbols and punctuations


	Removing the multiple spaces









	Parameters

	
	textstr
	





	Returns

	
	str
	












	
melusine.prepare_email.cleaning.flag_items(text, flags=True)

	
	Flag relevant information
	ex : amount, phone number, email address, postal code (5 digits)..






	Parameters

	
	textstr,
	Body content.



	flagsboolean, optional
	True if you want to flag relevant info, False if not.
Default value, True.







	Returns

	
	str
	












	
melusine.prepare_email.cleaning.remove_accents(text, use_unidecode=False)

	Remove accents from text
Using unidecode is more powerful but much more time consuming
Exemple: the joined ‘ae’ character is converted to ‘a’ + ‘e’ by unidecode while it is suppressed by unicodedata.






	
melusine.prepare_email.cleaning.remove_apostrophe(text)

	Remove apostrophes from text






	
melusine.prepare_email.cleaning.remove_line_break(text)

	Remove line breaks from text






	
melusine.prepare_email.cleaning.remove_multiple_spaces_and_strip_text(text)

	Remove multiple spaces, strip text, and remove ‘-’, ‘*’ characters.


	Parameters

	
	textstr,
	Header content.







	Returns

	
	str
	












	
melusine.prepare_email.cleaning.remove_superior_symbol(text)

	Remove superior and inferior symbols from text






	
melusine.prepare_email.cleaning.remove_transfer_answer_header(text)

	Remove historic and transfers indicators in the header.
Ex: “Tr:”, “Re:”, “Fwd”, etc.


	Parameters

	
	textstr,
	Header content.







	Returns

	
	str
	












	
melusine.prepare_email.cleaning.text_to_lowercase(text)

	Set all letters to lowercase







Build Email Historic melusine.prepare_email.build_historic


	
melusine.prepare_email.build_historic.build_historic(row)

	Rebuilds and structures historic of emails from the whole contents.
Function has to be applied with apply method of a DataFrame along an
axis=1.
For each email of the historic, it segments the body into 2 different parts
(2 keys of dict):


	{‘text’: extract raw text without metadata,
	‘meta’: get transition from the ‘transition_list’ defined in the conf.json
}.






	Parameters

	
	rowrow,
	A pandas.DataFrame row object with ‘body’ column.







	Returns

	
	list
	







Examples

>>> import pandas as pd
>>> data = pd.read_pickle('./tutorial/data/emails_anonymized.pickle')
>>> # data contains a 'body' column





>>> from melusine.prepare_email.build_historic import build_historic
>>> build_historic(data.iloc[0])  # apply for 1 sample
>>> data.apply(build_historic, axis=1)  # apply to all samples










	
melusine.prepare_email.build_historic.is_only_typo(text)

	check if the string contains any word character







Email Segmenting melusine.prepare_email.mail_segmenting


	
melusine.prepare_email.mail_segmenting.split_message_to_sentences(text, sep_='(.*?[;.,?!])')

	Split each sentences in a text






	
melusine.prepare_email.mail_segmenting.structure_email(row)

	1. Splits parts of each messages in historic and tags them.
For example a tag can be hello, body, greetings etc
2. Extracts the meta informations of each messages

To be used with methods such as: apply(func, axis=1) or
apply_by_multiprocessing(func, axis=1, **kwargs).


	Parameters

	
	rowrow of pd.Dataframe, apply on column [‘structured_historic’]
	





	Returns

	
	list of dictsone dict per message
	







Examples

>>> import pandas as pd
>>> from melusine.prepare_email.build_historic import build_historic
>>> data = pd.read_pickle('./tutorial/data/emails_anonymized.pickle')
>>> data['structured_historic'] = data.apply(build_historic, axis=1)
>>> # data contains column ['structured_historic']





>>> from melusine.prepare_email.mail_segmenting import structure_email
>>> structure_email(data.iloc[0])  # apply for 1 sample
>>> data.apply(structure_email, axis=1)  # apply to all samples










	
melusine.prepare_email.mail_segmenting.structure_message(message)

	Splits parts of a message and tags them.
For example a tag can be hello, body, greetings etc
Extracts the meta informations of the message


	Parameters

	
	messagedict
	





	Returns

	
	dict
	












	
melusine.prepare_email.mail_segmenting.structure_meta(meta)

	Extract meta informations (date, from, to, header) from string meta


	Parameters

	
	metastr
	





	Returns

	
	tuple(dict, string)
	












	
melusine.prepare_email.mail_segmenting.tag(string)

	Tags a string.


	Parameters

	
	stringstr,
	





	Returns

	
	tupleslist of tuples and boolean
	












	
melusine.prepare_email.mail_segmenting.tag_parts_message(text)

	Splits message into sentences, tags them and merges two sentences in a
row having the same tag.


	Parameters

	
	textstr,
	





	Returns

	
	list of tuples
	












	
melusine.prepare_email.mail_segmenting.tag_sentence(sentence, default='BODY')

	Tag a sentence.
If the sentence cannot be tagged it will tag the subsentences


	Parameters

	
	sentencestr,
	





	Returns

	
	list of tuplessentence, tag
	












	
melusine.prepare_email.mail_segmenting.tag_signature(row, token_threshold=5)

	Function to be called after the mail_segmenting function as it requires a “structured_body” column.
This function detects parts of a message that qualify as “signature”.
Exemples of parts qualifying as signature are sender name, company name, phone number, etc.

The methodology to detect a signature is the following:
- Look for a THANKS or GREETINGS part indicating that the message is approaching the end
- Check the length of the following message parts currently tagged as “BODY”
- (The maximum number of words is specified through the variable “signature_token_threshold”)
- If ALL the “ending parts” contain few words => tag them as “SIGNATURE” parts
- Otherwise : cancel the signature tagging


	Parameters

	
	rowpd.Series
	Row of an email DataFrame







	Returns

	
	structured_bodyUpdated structured body
	













Process Email Metadata melusine.prepare_email.metadata_engineering


	
class melusine.prepare_email.metadata_engineering.Dummifier(columns_to_dummify=['extension', 'dayofweek', 'hour', 'min', 'attachment_type'], copy=True)

	Bases: sklearn.base.BaseEstimator, sklearn.base.TransformerMixin

Transformer to dummifies categorial features and list of .
Compatible with scikit-learn API.


	
fit(X, y=None)

	Store dummified features to avoid inconsistance of
new data which could contain new labels (unknown from train data).






	
transform(X, y=None)

	Dummify features and keep only common labels with pretrained data.










	
class melusine.prepare_email.metadata_engineering.MetaAttachmentType(topn_extension=100)

	Bases: sklearn.base.BaseEstimator, sklearn.base.TransformerMixin

Transformer which creates ‘type’ feature extracted
from regex in metadata. It extracts types of attached files.

Compatible with scikit-learn API.


	
static encode_type(row, top_ext)

	




	
fit(X, y=None)

	




	
static get_attachment_type(row)

	Gets type from attachment.






	
static get_top_attachment_type(X, n=100)

	Returns list of most common types of attachment.






	
transform(X)

	Encode extensions










	
class melusine.prepare_email.metadata_engineering.MetaDate(regex_date_format='\\w+ (\\d+) (\\w+) (\\d{4}) (\\d{2}) h (\\d{2})', date_format='%d/%m/%Y %H:%M')

	Bases: sklearn.base.BaseEstimator, sklearn.base.TransformerMixin


	Transformer which creates new features from dates such as:
	
	hour


	minute


	dayofweek








Compatible with scikit-learn API.


	Parameters

	
	date_formatstr, optional
	Regex to extract date from text.



	date_formatstr, optional
	A date format.










	
date_formatting(row, regex_format)

	Set a date in the right format






	
fit(X, y=None)

	Unused method. Defined only for compatibility with scikit-learn API.






	
static get_dayofweek(row)

	Get day of the week from date






	
static get_hour(row)

	Get hour from date






	
static get_min(row)

	




	
transform(X)

	








	
class melusine.prepare_email.metadata_engineering.MetaExtension(topn_extension=100)

	Bases: sklearn.base.BaseEstimator, sklearn.base.TransformerMixin

Transformer which creates ‘extension’ feature extracted
from regex in metadata. It extracts extension of mail adresses.

Compatible with scikit-learn API.


	
static encode_extension(row, top_ext)

	




	
fit(X, y=None)

	




	
static get_extension(row)

	Gets extension from email address.






	
static get_top_extension(X, n=100)

	Returns list of most common extensions.






	
transform(X)

	Encode extensions











Extract Email Body & Header melusine.prepare_email.body_header_extraction


	
melusine.prepare_email.body_header_extraction.extract_body(message_dict)

	Extracts the body from a message dictionary.


	Parameters

	
	message_dictdict
	





	Returns

	
	str
	












	
melusine.prepare_email.body_header_extraction.extract_header(message_dict)

	Extracts the header from a message dictionary.


	Parameters

	
	message_dictdict
	





	Returns

	
	str
	












	
melusine.prepare_email.body_header_extraction.extract_last_body(row)

	Extracts the body from the last message of the conversation.
The conversation is structured as a dictionary.

To be used with methods such as: apply(func, axis=1) or
apply_by_multiprocessing(func, axis=1, **kwargs).


	Parameters

	
	message_dictdict
	





	Returns

	
	str
	
















            

          

      

      

    

  

    
      
          
            
  
Nlp_tools subpackage melusine.nlp_tools

TODO : ADD DESCRIPTION OF THE SUBPACKAGE


List of submodules



	Tokenizer melusine.nlp_tools.tokenizer


	Phraser melusine.nlp_tools.phraser


	Embedding melusine.nlp_tools.embedding


	Stemmer melusine.nlp_tools.stemmer


	Lemmatizer melusine.nlp_tools.lemmatizer


	Emoji Flagger melusine.nlp_tools.emoji_flagger







Tokenizer melusine.nlp_tools.tokenizer


	
class melusine.nlp_tools.tokenizer.RegexTokenizer(tokenizer_regex: str = '\\w+(?:[\\?\\-\\"_]\\w+)*', stopwords: Optional[List[str]] = None)

	Bases: object


	
FILENAME = 'tokenizer.json'

	Tokenize text using a regex split pattern.






	
tokenize(text: str) → Sequence[str]

	Apply the full tokenization pipeline on a text.
Parameters
———-
text: str


Input text to be tokenized





	Returns

	
	tokens: Sequence[str]
	List of tokens


















	
class melusine.nlp_tools.tokenizer.Tokenizer(input_column='text', output_column='tokens', stop_removal=True)

	Bases: sklearn.base.BaseEstimator, sklearn.base.TransformerMixin

Tokenizer class to split text into tokens.


	
fit(X, y=None)

	Unused method. Defined only for compatibility with scikit-learn API.






	
transform(data)

	Applies tokenize method on pd.Dataframe.


	Parameters

	
	datapandas.DataFrame,
	Data on which transformations are applied.







	Returns

	
	pandas.DataFrame
	

















Phraser melusine.nlp_tools.phraser


	
class melusine.nlp_tools.phraser.Phraser(input_column='tokens', output_column='tokens', **phraser_args)

	Bases: object

Train and use a Gensim Phraser.


	
FILENAME = 'gensim_phraser_meta.pkl'

	




	
PHRASER_FILENAME = 'gensim_phraser'

	




	
fit(df, y=None)

	




	
transform(df)

	









Embedding melusine.nlp_tools.embedding


	
class melusine.nlp_tools.embedding.Embedding(tokens_column=None, workers=40, random_seed=42, iter=15, size=300, method='word2vec_cbow', min_count=100)

	Bases: object

Class to train embeddings with Word2Vec algorithm.
Attributes
———-
word2id: dict,


Word vocabulary (key: word, value: word_index.





	embeddingGensim KeyedVector Instance,
	Gensim KeyedVector Instance relative to the specific trained or imported embedding.



	methodstr,
	
	One of the following :
	
	“word2vec_sg” : Trains a Word2Vec Embedding using the Skip-Gram method (usually takes a long time).


	“word2vec_cbow” : Trains a Word2Vec Embedding using the Continuous Bag-Of-Words method.


	“lsa_docterm” : Trains an Embedding by using an SVD on a Document-Term Matrix.


	“lsa_tfidf” : Trains an Embedding by using an SVD on a TF-IDFized Document-Term Matrix.










	train_paramsdict,
	
	Additional parameters for the embedding training. Check the following documentation :
	
	gensim.models.Word2Vec for Word2Vec Embeddings


	sklearn.decomposition.TruncatedSVD for LSA Embeddings








If left untouched, the default training values will be kept from the aforementioned packages.





>>> from melusine.nlp_tools.embedding import Embedding
>>> embedding = Embedding()
>>> embedding.train(X)  # noqa
>>> embedding.save(filepath)  # noqa
>>> embedding = Embedding().load(filepath)  # noqa






	
load(filepath)

	Method to load Embedding object.






	
save(filepath)

	Method to save Embedding object.






	
train(X)

	Train embeddings with the desired word embedding algorithm (default is Word2Vec).
Parameters
———-
X : pd.Dataframe


Containing a clean body column.









	
train_word2vec()

	Fits a Word2Vec Embedding on the given documents, and update the embedding attribute.











Stemmer melusine.nlp_tools.stemmer



Lemmatizer melusine.nlp_tools.lemmatizer



Emoji Flagger melusine.nlp_tools.emoji_flagger


	
class melusine.nlp_tools.emoji_flagger.DeterministicEmojiFlagger(input_column: str = 'last_body', output_column: str = 'last_body', flag_emoji: str = ' flag_emoji_ ')

	Bases: object


	
FILENAME = 'emoji_flagger.json'

	




	
fit(df, y=None)

	




	
transform(df)

	












            

          

      

      

    

  

    
      
          
            
  
Summarizer subpackage melusine.summarizer

TODO : ADD DESCRIPTION OF THE SUBPACKAGE


List of submodules



	KeywordsGenerator melusine.summarizer.keywords_generator







KeywordsGenerator melusine.summarizer.keywords_generator
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	Bases: sklearn.base.BaseEstimator, sklearn.base.TransformerMixin

Class to extract list of keywords from text.

It is compatible with scikit-learn API (i.e. contains fit, transform
methods).


	Parameters

	
	max_tfidf_featuresint, optional
	Size of vocabulary for tfidf.
Default value, 10000.



	keywordslist, optional
	Keywords to extracted as priority.
Default value, “keywords” list defined in conf file.



	stopwordslist, optional
	Stopwords not to be extracted.
Default value, “names” and “stopwords” lists defined in conf file.



	resamplebool, optional
	True if dataset must be resampled according to class distribution,
else False.
Default value, True.



	n_jobsint, optional
	Number of cores used for computation.
Default value, 20.



	copybool, optional
	Make a copy of DataFrame.
Default value, True.



	n_max_keywordsint, optional
	Maximum number of keywords to be returned.
Default value, 6.



	n_min_keywordsint, optional
	Minimum number of keywords to be returned.
Default value, 0.



	threshold_keywordsfloat, optional
	Minimum tf-idf score for word to be selected as keyword.
Default value, 0.0.



	n_docs_in_classint, optional
	Number of documents in each classes.
Default value, 100.



	keywords_coefint, optional
	Coefficient multiplied with the tf-idf scores of each keywords.
Default value, 10.









Examples

>>> from melusine.summarizer.keywords_generator import KeywordsGenerator
>>> keywords_generator = KeywordsGenerator()
>>> keywords_generator.fit(X, y)
>>> keywords_generator.transform(X)
>>> print(X['keywords'])






	Attributes

	
	max_tfidf_features, keywords, stopwords, resample, n_jobs, progress_bar,
	

	copy, n_max_keywords, n_min_keywords, threshold_keywords, n_docs_in_class,
	

	keywords_coef,
	

	tfidf_vectorizerTfidfVectorizer instance from sklearn,
	

	dict_scores_dictionary,
	Tf-idf scores for each tokens.



	max_score_np.array,
	








	
fit(X, y=None)

	Fit the weighted tf-idf model with input data.

If resample attribute is True the dataset will be resampled according
to class distribution.


	Parameters

	
	Xpandas.DataFrame, shape (n_samples, n_features)
	X must contain [‘tokens’] column.



	yIgnored
	





	Returns

	
	selfobject
	Returns the instance itself.














	
get_keywords(row)

	Returns list of keywords in apparition order with the
weighted tf-idf already fitted.


	Parameters

	
	rowrow of pd.Dataframe, columns [‘tokens’]
	





	Returns

	
	list of strings
	












	
resample_docs(X, y=None)

	Method for resampling documents according to class distribution.






	
transform(X)

	Returns list of keywords in apparition order for each document
with the weighted tf-idf already fitted.


	Parameters

	
	Xpandas.DataFrame, shape (n_samples, n_features)
	X must contain [‘tokens’] column.







	Returns

	
	X_newpandas.DataFrame, shape (n_samples, n_components)
	




















            

          

      

      

    

  

    
      
          
            
  
Models subpackage melusine.models

TODO : ADD DESCRIPTION OF THE SUBPACKAGE


List of submodules



	NeuralArchitectures melusine.models.neural_architectures


	Train melusine.models.train







NeuralArchitectures melusine.models.neural_architectures


	
melusine.models.neural_architectures.bert_model(ntargets=18, seq_max=100, nb_meta=134, loss='categorical_crossentropy', activation='softmax', bert_model='jplu/tf-camembert-base')

	Pre-defined architecture of a pre-trained Bert model.


	Parameters

	
	ntargetsint, optional
	Dimension of model output.
Default value, 18.



	seq_maxint, optional
	Maximum input length.
Default value, 100.



	nb_metaint, optional
	Dimension of meta data input.
Default value, 252.



	lossstr, optional
	Loss function for training.
Default value, ‘categorical_crossentropy’.



	activationstr, optional
	Activation function.
Default value, ‘softmax’.



	bert_modelstr, optional
	Model name from HuggingFace library or path to local model
Only Camembert and Flaubert supported
Default value, ‘camembert-base’







	Returns

	
	Model instance
	












	
melusine.models.neural_architectures.cnn_model(embedding_matrix_init, ntargets, seq_max, nb_meta, loss='categorical_crossentropy', activation='softmax')

	Pre-defined architecture of a CNN model.


	Parameters

	
	embedding_matrix_initnp.array,
	Pretrained embedding matrix.



	ntargetsint, optional
	Dimension of model output.
Default value, 18.



	seq_maxint, optional
	Maximum input length.
Default value, 100.



	nb_metaint, optional
	Dimension of meta data input.
Default value, 252.



	lossstr, optional
	Loss function for training.
Default value, ‘categorical_crossentropy’.



	activationstr, optional
	Activation function.
Default value, ‘softmax’.







	Returns

	
	Model instance
	












	
melusine.models.neural_architectures.rnn_model(embedding_matrix_init, ntargets=18, seq_max=100, nb_meta=252, loss='categorical_crossentropy', activation='softmax')

	Pre-defined architecture of a RNN model.


	Parameters

	
	embedding_matrix_initnp.array,
	Pretrained embedding matrix.



	ntargetsint, optional
	Dimension of model output.
Default value, 18.



	seq_maxint, optional
	Maximum input length.
Default value, 100.



	nb_metaint, optional
	Dimension of meta data input.
Default value, 252.



	lossstr, optional
	Loss function for training.
Default value, ‘categorical_crossentropy’.



	activationstr, optional
	Activation function.
Default value, ‘softmax’.







	Returns

	
	Model instance
	












	
melusine.models.neural_architectures.transformers_model(embedding_matrix_init, ntargets=18, seq_max=100, nb_meta=134, loss='categorical_crossentropy', activation='softmax')

	Pre-defined architecture of a Transformer model.


	Parameters

	
	embedding_matrix_initnp.array,
	Pretrained embedding matrix.



	ntargetsint, optional
	Dimension of model output.
Default value, 18.



	seq_maxint, optional
	Maximum input length.
Default value, 100.



	nb_metaint, optional
	Dimension of meta data input.
Default value, 252.



	lossstr, optional
	Loss function for training.
Default value, ‘categorical_crossentropy’.



	activationstr, optional
	Activation function.
Default value, ‘softmax’.







	Returns

	
	Model instance
	













Train melusine.models.train


	
class melusine.models.train.NeuralModel

	Bases: sklearn.base.BaseEstimator, sklearn.base.ClassifierMixin

Generic class for  neural models.

It is compatible with scikit-learn API (i.e. contains fit, transform
methods).


	Parameters

	
	neural_architecture_functionfunction,
	Function which returns a Model instance from Keras.
Implemented model functions are: cnn_model, rnn_model, transformers_model, bert_model



	pretrained_embeddingnp.array,
	Pretrained embedding matrix.



	text_input_columnstr,
	Input text column to consider for the model.



	meta_input_listlist, optional
	List of the names of the columns containing the metadata.
If empty list or None the model is used without metadata
Default value, [‘extension’, ‘dayofweek’, ‘hour’, ‘min’].



	vocab_sizeint, optional
	Size of vocabulary for neurol network model.
Default value, 25000.



	seq_sizeint, optional
	Maximum size of input for neural model.
Default value, 100.



	lossstr, optional
	Loss function for training.
Default value, ‘categorical_crossentropy’.



	activationstr, optional
	Activation function.
Default value, ‘softmax’.



	batch_sizeint, optional
	Size of batches for the training of the neural network model.
Default value, 4096.



	n_epochsint, optional
	Number of epochs for the training of the neural network model.
Default value, 15.



	bert_tokenizerstr, optional
	Tokenizer name from HuggingFace library or path to local tokenizer
Only Camembert and Flaubert supported
Default value, ‘camembert-base’



	bert_modelstr, optional
	Model name from HuggingFace library or path to local model

Only Camembert and Flaubert supported
Default value, ‘camembert-base’









Examples

>>> from melusine.models.train import NeuralModel
>>> from melusine.models.neural_architectures import cnn_model
>>> from melusine.nlp_tools.embedding import Embedding
>>> pretrained_embedding = Embedding.load()
>>> list_meta = ['extension', 'dayofweek', 'hour']
>>> nn_model = NeuralModel(cnn_model, pretrained_embedding, list_meta)  #noqa
>>> nn_model.fit(X_train, y_train)  #noqa
>>> y_res = nn_model.predict(X_test)  #noqa






	Attributes

	
	architecture_function, pretrained_embedding, text_input_column,
	

	meta_input_list, vocab_size, seq_size, loss, batch_size, n_epochs,
	

	modelModel instance from Keras,
	

	tokenizerTokenizer instance from Melusine,
	

	embedding_matrixnp.array,
	Embedding matrix used as input for the neural network model.










	
fit(X_train, y_train, tensorboard_log_dir=None, validation_data=None, **kwargs)

	Fit the neural network model on X and y.
If meta_input list is empty list or None the model is used
without metadata.

Compatible with scikit-learn API.


	Parameters

	
	X_trainpd.DataFrame
	

	y_trainpd.Series
	

	tensorboard_log_dirstr
	If not None, will be used as path to write logs for tensorboard
Tensordboard callback parameters can be changed in config file



	validation_data: tuple
	Tuple of validation data
Data on which to evaluate the loss and any model metrics at the end of each epoch. The model will not be
trained on this data. This could be a tuple (x_val, y_val). validation_data will override validation_split.
Default value, None.







	Returns

	
	selfobject
	Returns the instance














	
load_nn_model(filepath)

	Save model from json and load weights from .h5.






	
predict(X, **kwargs)

	Returns the class predicted.


	Parameters

	
	Xpd.DataFrame
	





	Returns

	
	int
	












	
predict_proba(X, **kwargs)

	Returns the probabilities associated to each classes.
If meta_input list is empty list or None the model is used
without metadata.


	Parameters

	
	Xpd.DataFrame
	

	prediction_intervalfloat, optional
	between [0,1], the confidence level of the interval.
Only available with tensorflow-probability models.



	Returns
	

	——-
	

	scorenp.array
	The estimation of probability for each category.



	infnp.array, optional
	The upper bound of the estimation of probability.
Only provided if prediction_interval exists.



	supnp.array, optional
	The lower bound of the estimation of probability.
Only provided if prediction_interval exists.














	
prepare_email_to_predict(X)

	Returns the email as a compatible shape
wich depends on the type of neural model


	Parameters

	
	Xpd.DataFrame
	





	Returns

	
	list
	List of the inputs to the neural model
Either [X_seq] if no metadata
Or [X_seq, X_meta] if metadata
Or [X_seq, X_attention, X_meta] if Bert model














	
save_nn_model(filepath)

	Save model to pickle, json and save weights to .h5.






	
tokens_to_indices(tokens)

	Input : list of tokens [“ma”, “carte_verte”, …]
Output : list of indices [46, 359, …]














            

          

      

      

    

  

    
      
          
            
  
Config subpackage melusine.config

TODO : ADD DESCRIPTION OF THE SUBPACKAGE


List of submodules



	Config melusine.config.config







Config melusine.config.config


	
class melusine.config.config.MelusineConfig

	Bases: object

The MelusineConfig class acts as a dict containing configurations.
The configurations can be changed dynamically using the switch_config function.


	
copy()

	Copy the config dict






	
has_key(k)

	Checks if given key exists in the config dict






	
items()

	Returns the items of the config dict






	
keys()

	Returns the keys of the config dict






	
load_melusine_conf() → None

	Load the melusine configurations.
The default configurations are loaded first (the one present in the melusine package).
Custom configurations may overwrite the default ones.
Custom configuration should be specified in YML and JSON files and placed in a directory.
The directory path should be set as the value of the MELUSINE_CONFIG_DIR environment variable.
Returns
——-
conf: dict


Loaded config dict









	
values()

	Returns the values of the config dict










	
melusine.config.config.config_deprecation_warnings(config_dict: Dict[str, Any]) → None

	Raise Deprecation Warning when using deprecated configs






	
melusine.config.config.load_conf_from_path(config_dir_path: str) → Dict[str, Any]

	Given a directory path
Parameters
———-
config_dir_path: str


Path to a directory containing YML or JSON conf files





	conf: dict
	Loaded config dict










	
melusine.config.config.switch_config(new_config)

	Function to change the Melusine configuration using a dict.


	Parameters

	
	new_config: dict
	Dict containing the new config














	
melusine.config.config.update_nested_dict(base_dict: dict, update_dict: dict) → dict

	Update a (possibly) nested dictionary using another (possibly) nested dictionary.
Ex:


base_dict = {“A”: {“a”: “0”}}
u = {“A”: {“b”: “42”}}
update_dict = update_nested_dict(d, u)
# Output : {“A”: {“a”: “0”, “b”: “42”}}





	Parameters

	
	base_dict: Mapping
	Base dict to be updated



	update_dict: Mapping
	Update dict to merge into d







	Returns

	
	base_dict: Mapping
	Updated dict


















            

          

      

      

    

  

    
      
          
            
  
Contributing

Contributions are welcome, and they are greatly appreciated! Every little bit
helps, and credit will always be given.

You can contribute in many ways:


Types of Contributions


Report Bugs

Report bugs at https://github.com/MAIF/melusine/issues.

If you are reporting a bug, please include:


	Your operating system name and version.


	Any details about your local setup that might be helpful in troubleshooting.


	Detailed steps to reproduce the bug.






Fix Bugs

Look through the GitHub issues for bugs. Anything tagged with “bug” and “help
wanted” is open to whoever wants to implement it.



Implement Features

Look through the GitHub issues for features. Anything tagged with “enhancement”
and “help wanted” is open to whoever wants to implement it.



Write Documentation

Amabie could always use more documentation, whether as part of the
official melusine docs, in docstrings, or even on the web in blog posts,
articles, and such.



Submit Feedback

The best way to send feedback is to file an issue at https://github.com/MAIF/melusine/issues.

If you are proposing a feature:


	Explain in detail how it would work.


	Keep the scope as narrow as possible, to make it easier to implement.


	Remember that this is a volunteer-driven project, and that contributions
are welcome :)







Get Started!

Ready to contribute? Here’s how to set up melusine for local development.


	Fork the melusine repo on GitHub.


	Clone your fork locally:

$ git clone git@github.com:your_name_here/melusine.git







	Install your local copy into a virtualenv. Assuming you have virtualenvwrapper installed, this is how you set up your fork for local development:

$ mkvirtualenv melusine
$ cd melusine/
$ python setup.py develop







	Create a branch for local development:

$ git checkout -b name-of-your-bugfix-or-feature





Now you can make your changes locally.



	When you’re done making changes, check that your changes pass flake8 and the
tests, including testing other Python versions with tox:

$ flake8 melusine tests
$ python setup.py test or py.test
$ tox





To get flake8 and tox, just pip install them into your virtualenv.



	Commit your changes and push your branch to GitHub:

$ git add .
$ git commit -m "Your detailed description of your changes."
$ git push origin name-of-your-bugfix-or-feature







	Submit a pull request through the GitHub website.






Pull Request Guidelines

Before you submit a pull request, check that it meets these guidelines:


	The pull request should include tests.


	If the pull request adds functionality, the docs should be updated. Put
your new functionality into a function with a docstring, and add the
feature to the list in README.rst.


	The pull request should work for Python 2.7, 3.4, 3.5 and 3.6, and for PyPy. Check
https://travis-ci.org/sachasamama/melusine/pull_requests
and make sure that the tests pass for all supported Python versions.






Tips

To run a subset of tests:

$ py.test tests.test_melusine







Deploying

A reminder for the maintainers on how to deploy.
Make sure all your changes are committed (including an entry in HISTORY.rst).
Then run:

$ bumpversion patch # possible: major / minor / patch
$ git push
$ git push --tags





Travis will then deploy to PyPI if tests pass.
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A


  	
      	add_boolean_answer() (in module melusine.prepare_email.manage_transfer_reply)


      	add_boolean_transfer() (in module melusine.prepare_email.manage_transfer_reply)


      	apply_by_multiprocessing() (in module melusine.utils.multiprocessing)


  

  	
      	apply_df() (in module melusine.utils.multiprocessing)


      	apply_dict() (melusine.utils.transformer_scheduler.TransformerScheduler static method)


      	apply_pandas() (melusine.utils.transformer_scheduler.TransformerScheduler static method)


      	apply_pandas_multiprocessing() (melusine.utils.transformer_scheduler.TransformerScheduler static method)


  





B


  	
      	bert_model() (in module melusine.models.neural_architectures)


  

  	
      	build_historic() (in module melusine.prepare_email.build_historic)


  





C


  	
      	check_mail_begin_by_transfer() (in module melusine.prepare_email.manage_transfer_reply)


      	clean_body() (in module melusine.prepare_email.cleaning)


      	clean_header() (in module melusine.prepare_email.cleaning)


  

  	
      	clean_text() (in module melusine.prepare_email.cleaning)


      	cnn_model() (in module melusine.models.neural_architectures)


      	config_deprecation_warnings() (in module melusine.config.config)


      	copy() (melusine.config.config.MelusineConfig method)


  





D


  	
      	date_formatting() (melusine.prepare_email.metadata_engineering.MetaDate method)


  

  	
      	DeterministicEmojiFlagger (class in melusine.nlp_tools.emoji_flagger)


      	Dummifier (class in melusine.prepare_email.metadata_engineering)
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      	Embedding (class in melusine.nlp_tools.embedding)


      	encode_extension() (melusine.prepare_email.metadata_engineering.MetaExtension static method)


      	encode_type() (melusine.prepare_email.metadata_engineering.MetaAttachmentType static method)


  

  	
      	extract_body() (in module melusine.prepare_email.body_header_extraction)


      	extract_header() (in module melusine.prepare_email.body_header_extraction)


      	extract_last_body() (in module melusine.prepare_email.body_header_extraction)
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      	FILENAME (melusine.nlp_tools.emoji_flagger.DeterministicEmojiFlagger attribute)

      
        	(melusine.nlp_tools.phraser.Phraser attribute)


        	(melusine.nlp_tools.tokenizer.RegexTokenizer attribute)


      


      	fit() (melusine.models.train.NeuralModel method)

      
        	(melusine.nlp_tools.emoji_flagger.DeterministicEmojiFlagger method)
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