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ABSTRACT

In the healthcare industry, especially the Covid-19 pandemic in 2020, produced huge
problems with isolate patient and patient heath. Thus, created large amount of data
that has been generated every day for the patient heath, in this case is to justify the
vaccination of users from social network Twitter. Processing such large volume of the
data involves high computation overhead. Good health and well-being; to ensure heal-
thy lives and promote well-being for all at all ages is United Nations 3rd Sustainable
Development Goal and we want to align our study with it as well. It is crucial to cre-
ate an application that is beneficial for humanity health. When we get large datasets
from pandemics like Covid-19, for large scale datasets, we presented a solution to
verify the user if they are vaccinated or not vaccinated by using Natural Language
Processing methods to build an accuracy result, we tried to reduce the computation
overhead by storing the data in distributed environment. After processing data, trai-
ning the data, used pad_sequences, Keras, NLP to build the model. Through multiple
epochs we have got an accuracy towards 90 to 91% (which is closer to state-of-the-art
methods i.e., 95%). And since our accuracy is higher, we can further utilize it to incre-
ase for higher number of epochs. We hope scientists can further develop it and use it
in real world applications so that more precious human being lives can be saved. By
implementation of its successful results, it also aligns with one of the United Nations
Sustainable Development Goals i.e., 3rd: Good Health and Well-Being.
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INTRODUCTION

Sustainable development depends on encouraging well-being at all ages and
ensuring healthy lives. The COVID-19 (Nambiar et al., 2013) virus, which
is causing billions of people’s lives to be turned upside down and sprea-
ding human agony around the world, is currently causing a global health
crisis unlike any other. The covid pandemic has been causing large amount
of struggling in livelihoods, health economic, education, travel, etc. (Impact
of COVID-19 on People’s Livelihoods, Their Health and Our Food Systems,
n.d.) And during also after the pandemic, people were tend to use social media
frequently to update the situation at their location all around the world (in
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this case authors gather information from Twitter). Also, humanity should
get the vaccinations in order to get back to their lives, but they also need
to aware of knowing who get affected and who get vaccinated. In this case,
we used database of a medical system, so there will be a lot of details regar-
ding to a person such as person’s age can affect the delivery of the vaccine
(elder persons may require higher vaccination or in a fast rate, while compa-
red to youngsters). There are some works being done for image processing as
well using Canny Edge Detection Algorithm (Mishra & Thanh, 2022). Also,
some neural network approach training for object detection etc. for driver-
less vehicles to take covid patients (Mishra et al., 2022). On investigating
our research domain’s algorithm’s performance on large dataset used in this
work, the experimental results show that the Natural Language Processing is
better than other algorithms in terms of accuracy, execution time and error
rate (Abu Ghosh & Maghari, 2017). We used Jupyter notebook to run the
program because each time authors run the code; our dataset will be going to
update it will be easier to get acquainted with current situation of our dataset.
Good health and well-being; to ensure healthy lives and promote well-being
for all at all ages is United Nations 3rd Sustainable Development Goal and
we want to align our study with it as well. It is crucial to create an applica-
tion that is beneficial for humanity health. When we get large datasets from
pandemics like Covid-19, for large scale datasets, we presented a solution to
verify the user if they are vaccinated or not vaccinated by using Natural Lan-
guage Processing methods to build an accuracy result, we tried to reduce the
computation overhead by storing the data in distributed environment. After
processing data, training the data, used pad_sequences, Keras (Team, n.d.),
NLP (“What Is NLP?,” n.d.) to build the model. Through multiple epochs we
have got an accuracy towards 90 to 91% (which is closer to state-of-the-art
methods i.e., 95%). And since our accuracy is higher, we can further utilize
it to increase for higher number of epochs. We hope scientists can further
develop it and use it in real world applications so that more precious human
being lives can be saved. By implementation of its successful results, it also ali-
gns with one of the United Nations Sustainable Development Goals i.e., 3rd:
Good Health And Well-Being (THE 17 GOALS | Sustainable Development,
n.d.).

METHODOLOGY

In order to get the successful results, we created and followed these steps:

• Data Explanation
• Processing Data
• Data Visualization
• Building Model

Data Explanation

In order to build a model with an accuracy, some of the data is not helpful
for prediction such as: username, user id, user followers, user create account
time etc. Figure 1 below shows a little sample from dataset.
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Figure 1: Dataset (Vaccination data on Data.World | 28 datasets available, n.d.).

Figure 2: Libraries used for cleaning data, processing data, data visualization.

We need to find those null values, delete unhelpful variables/data columns,
and add value to it (in dataset), which is helpful for building model to make
the better prediction, then plotted it into graph to get the visualization. We
used Pandas, Numpy, Matplotlib, Seaborn library as we can see in figure 2.

Processing Data

Basically, the task is to create a verified user for a vaccination or not. We
eliminated the data such as user followers, username, user followers due
to the purpose of building a model for prediction. Eliminate the particular
values (cleaning data) that are not required for the prediction of a model:
UserID, Username, User’s invalid description, User followers, User friends,
User favourites, User’s created, Date, User favourites, etc.

Add particular values in null value due to build the model with better pre-
diction. Data visualization, create data scatter to check the outliers, which of
those values are biased or overshoots from the original lines. Preprocessing
values by LabelEncoder, assign the values with some fixed values or it will
assign some randoms values but also fixed each value (Suppose a name of a
user is repeated 4 times, then it will assign that value 4 times but it can be
any value).

Check the user verified by using sns.countplot(x=‘user_verified’,data=data).
Create the plotting data to build model for a better and accurate vaccination
process, show the distributions of user location and their follower on Twitter
as we can see in the figure 3 earlier.

Data Visualization

In this step, we separated the verified users and non-verified users and
calculated the percentage of them in this figure 4.

It can be seen that after the calculation, the percentage of verified users
approximate to 14.13% less than non-verified users which is approximate to
85.86%.

Building Model

We use get the TensorFlow from Keras, Tokenizer library, Pad_sequences
library to build the model prediction as we can see in figure 5.



Vaccination Inventory System for Justified User Using Natural Language Processing 91

Figure 3: Graph of verified users and unverified users.

Figure 4: Percentage of verified user and unverified user.

Figure 5: Libraries used for building model.

In keras.preprocessing.text from Tokenizer library, it will convert each
word of a particular sentence to a particular numerical value and then add it
in, so each time that value will be repeated, it will assign it to the value that
is given by itself.

In lera.preprocessing.sequence from pad_sequences library, shows that in
the particular sequence, whether you are applying anNLP project to any data,
there might be some variations in lengths of different type sentences. The job
of NLP does is using paired sequences, it needs similar line of sentences, itself
add zeros to the end or end of that particular sentences, then send to the
stack. Thus, the length of each sentence can become similar.

After pre-processing the data and created a biased dataset, we started to
split the data and perform Natural Language Processing.
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Figure 6: Use pad_sequences with the max length as 200 and padding is three.

Set input as text into X, output as user verified into Y in order to calcu-
late the percentage of verified users and non-verified users. pad_sequences
libraries will create a stack in which it will convert each word of a particular
sentence to a particular numerical value and then add it so that each parti-
cular time that value will be repeated, this library will assign it to the value
that is given by itself.

According to the organizer, we choose to use participants, because partici-
pants in the particular fixed sequence, whether people are applying an NLP
project to any data, there must be some variations in lengths of different types
of sentences. Basically, an NLP does is in the using paired sequences, it needs
similar line of sentences, it adds zeros to the end or to the end of that par-
ticular sentence you can set to the stack so that the length of each sentence
becomes similar. So that converting the text into sequences and then saving
it into a variable name as sequence.

Applying the power sequence to the sequence, we gave the max length of
the system as 200 and the padding is three as we can see in figure 6. That
means the zeros will be added to the beginning of the sentences.

EXPERIMENTAL RESULTS

We used Optimizer as Adam and optimizer is used to decrease the laws bio-
metrics of accuracy. At last, we fit the model and get the result, the epochs
(number of persons) set for 2, and the test size is 32, achieve the successfully
results. And if our accuracy is higher, we can then estimate that it will only
increase for higher number of epochs.

So, the image shows on the end of towards our first epoch, it gave an
accuracy somewhat around 86% proved that is a quite good value, and in
the second epoch, you can see it has started the accuracy towards 90 to 91%.

Table 1 shows the comparison of our research finding with the state-of-
the-art methods.

Figure 7: Results with two epochs and 32 test size.
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Table 1. Comparison of our research findings with state-of-the-art methods.

Our Findings STATE OF THE ART (SOTA)

Accuracy of 91% Accuracy of 95%

The use of Natural Language
Processing (NLP) in a vaccination
inventory system with an accuracy of
91% through multiple epochs is a
good performance compared to
traditional methods. We used multiple
epochs, but it is proven that accuracy
can be increased by training with
higher epochs according to our
research.

The state-of-the-art models also have a
more robust architecture and use more
advanced techniques, such as transfer
learning and ensemble methods. The
use of NLP in a vaccination inventory
system can still provide significant
improvements and make it easier for
justified users to access the
information they need (with high
number of epochs as per findings of
the research)

CONCLUSION

To conclude all, we developed a more accurate prediction based on scientific
studies, the research’s content has been centered on Keras, pad_consequence,
Numpy, Pandas, Tokenizer, methods to increase vaccine users’ understan-
ding of the importance of vaccinations. The study has produced several novel
findings that may be summed up as follows:

• The study has shown that a large amount of data can be processed and
made into predictions precisely by this methodology, especially in social
network through Covid-19 Pandemic.

• Using Jupyter notebook to code, build solutions using Natural Langu-
age Processing to make precise predictions shown efficiency, suites the
research has provided an overview of how to be aware of users who get
immunized or not from the society (in this case, Twitter).

After many months of testing, the research has found a solution to the
issues raised by the initial objective and implemented the solution successfully.
Throughmultiple epochs we have got an accuracy towards 90 to 91% (which
is closer to state-of-the-art methods i.e., 95%). And since our accuracy is
higher, we can further utilize it to increase for higher number of epochs. We
hope scientists can further develop it and use it in real world applications so
that more precious human being lives can be saved. By implementation of its
successful results, it also aligns with one of the United Nations Sustainable
Development Goals i.e., 3rd: Good Health And Well-Being.
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