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Given the high stakes and intense competition within all areas of the 
industry, intelligent business decisions are more important than ever. 
Data analysis plays an important role as a critical strategic weapon in 
business. Neural networks (NN) are one of the most powerful machine 
learning algorithms that can model and solve approximation, optimi-
zation, prediction and classi�cation problems which can be extremely 
bene�cial for businesses. This project presents a basic machine learn-
ing Long short-term memory (LSTM) encoder-decoder model that 
takes in text based advertisements as input, analyzes and restructures 
them to make them more engaging and readable to the target 
audience. The framework of the project is divided into two interconnected 

elements - the frontend and the backend (See Figure 2). ReactJS is used 
to create the frontend of the web application that allows the user to 
upload a text based advertisement as input and get a more engaging 
and readable advertisement as output. The backend handles the 
creation, analysis and pre-processing of the dataset. It also contains the 
neural network which is created using Keras with a Tensor�ow backend. 
The backend also contains the middleware that contains GET and POST 
APIs that handle http requests that take in advertisements from the 
frontend.

The study presented a basic encoder-decoder LSTM model aimed at 
transforming text-based advertisements to make them more readable 
and engaging. The model achieved an accuracy of 90% while training 
and was successfully able to modify advertisements with sentence 
structures that the model had seen during training. Using other 
variants of LSTM models such as bi-directional LSTM or reduced LSTM 
present potential avenues for increasing the accuracy of the model. 
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The accuracy of the model represents how well the model can repro-
duce an engaging and readable sentence and is calculated by compar-
ing the the similarities between the input to the output of the model 
during training. The accuracy hovers around 90% during training (See 
Figure 3) and the model can accurately modify sentence structures it 
has seen during training (See Table 1) but is not able to convert and 
modify advertisements with sentence structures that it has not seen 
during training.
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A web scraping tool used to scrape advertisements using the 
Groupon API.

An analysis tool that uses Coleman-Liau Readability Formula, The 
Flesch Reading Ease formula and a dataset of active call-to-action 
words to analyze, score and create a weighted dataset of
advertisements.

A weighted dataset of readable and engaging advertisements.

A web-based application that uses the proposed neural network 
model to restructure business sentences to be more engaging.

A machine learning model to restructure non-engaging advertise-
ments to make them more engaging and readable.
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The neural network is made up of an LSTM encoder-decoder model 
(See Figure 1). The encoder and the decoder are both neural networks, 
the encoder takes in a sequence of text as an input and outputs vectors 
and the decoder takes in the encoder’s output and tries to reconstruct 
it. During the training phase, the neural network is fed sentences of 
advertisements from the engaging and readable dataset and uses a 
method called “teacher forcing” which forces the decoder to generate 
sequences and compare it to what the correct output should be.
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The dataset used to train the model is created from advertisements 
scraped using APIs provided by Groupon.com. The scraped data is then 
analyzed and scored using Coleman-Liau Readability Formula, the 
Flesch Reading Ease formula and a dataset of active call-to-action 
words to create a new dataset of readable and engaging advertise-
ments.
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The following are the major contributions of this research project:
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