Robustness: GAs are relatively insensitive to noise and local minima, making them
suitable for complex and noisy problems.
Parallelism: GAs can be easily parallelized, which can significantly speed up the

optimization process.
Flexibility: GAs can be adapted to a wide range of problems and constraints.

NLP using neural network

Introduction — NLP

Natural language processing is one of the most important technologies of today’s information
age. It’s everywhere and used in almost every instance in daily life like emails, machine
translation, google search, virtual agents, etc. In recent times deep learning has obtained too
much attraction and respect from the industry which helps nlp to avoid traditional, task-
specific feature engineering. The performance across many different NLP tasks, using a
single end-to-end neural model has achieved significant improvement.

e NLP Definition and Scope:
o NLP involves constructing computational algorithms to analyze and represent
human language in text and voice formats.
e Deep Learning’s Significance:
o A comprehensive understanding of deep learning is crucial for advancing
machine learning techniques within NLP.
e Integral Skill-Set Enhancement:
o Developing proficiency in deep learning enhances one’s skill-set in natural
language processing.
o Essential Knowledge for Insight Extraction:
o Detailed knowledge of the past, present, and future of deep learning in NLP
serves as a golden key.
o This understanding is essential for extracting meaningful insights from
language data.

Remember recurrent neural networks models comes very handy to translate language.
Through interactive exercises and using scikit-learn, TensorFlow, Keras, and NLTK libraries
with one’s own skill to put all of them together and apply on real-world data. NLP-powered
systems & applications like Google’s powerful search engine, recently, Amazon’s voice
assistant “Alexa”, and Apple’s Siri are getting smarter day by day.




NLP using deep learning (Basic Model) -

Classification el
|
Sentiments '
B
A B
‘ Translation &
' J 3]
§ [ ]
L J .
Hidden Layers |
Real Time Processing & Dense Embedding Output Units v

. AllabPage

Deep Neural Networks in NLP

Deep neural networks can be described as a combination of an encoder that extracts
features and a decoder that converts those features into the desired output. In
simpler terms, this is a concise description of the structure that forms the foundation
of deep neural networks.

o Efficient Characteristics Deployment:
o Strategically deploys characteristics for streamlined acquisition and
recognition of essential qualities.
o Enhances overall system efficiency and functionality.
e Application to Natural Language Processing (NLP):
o The concept’s relevance extends to the effective processing of natural
language.
o Requires a deep understanding of modern neural network algorithms
for proficiency in language data handling.
e Necessity of Algorithmic Understanding:
o Profound understanding of contemporary neural network algorithms is
imperative.
o Enables the effective management and manipulation of language data.
e Technological Impact on NLP:
o Rapid transformation in Natural Language Processing (NLP) due to the
advent of novel techniques and technologies.
o Technologies play a pivotal role in reshaping and advancing language
processing methodologies.

The major driver of this advancement is largely caused by the rapid increase in the
amount of accessible data and demand for such tools.

Solution Methodology

We follow a two-step solutioning approach for this problem. The first step identifies common
business entity descriptive names as 'Stop Words' and then removed as ‘common’ words. In
the second, step we use a fuzzy string matching based approach to achieve our objective
standardizing entity names. Fig. 1 details the two-step approach.
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Fig.1 Schematic of two-step solution methodology

Genetic Algorithms (GAS), inspired by the

process of natural selection, have found a significant application
in the field of Natural Language Processing (NLP). They provide a
robust and efficient approach to solving complex optimization
problems, which are common in NLP tasks.

Applications of Genetic Algorithms in NLP:

e Machine Translation: GAs can be used to optimize translation models by searching
for the best combination of parameters and rules.

e Text Summarization: GAs can help find the most informative sentences to include in
a summary while preserving the original text's meaning.

e Sentiment Analysis: GAs can be used to train classifiers that can accurately
determine the sentiment expressed in a text.

e Information Retrieval: GAs can optimize query formulation and document ranking
in information retrieval systems.

o Natural Language Generation: GAs can be used to generate human-quality text,
such as creating creative writing or summarizing complex information.



Advantages of Using Genetic Algorithms in NLP:

o Global Optimization: GAs can explore a large search space and find near-optimal
solutions.

o Robustness: GAs are less susceptible to getting stuck in local optima compared to
gradient-based methods.

o Parallelism: GAs can be easily parallelized to improve performance.

o Flexibility: GAs can be adapted to various NLP tasks and problem formulations.

Example:

In sentiment analysis, a GA could be used to optimize the feature selection process. Each
individual in the population would represent a different combination of features (e.g., words,
n-grams, sentiment lexicons). The fitness function would evaluate how well the features
discriminate between positive and negative sentiments. Through repeated iterations of
selection, crossover, and mutation, the GA could converge on a set of features that effectively
captures the sentiment expressed in the text.



