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Abstract: Coronaviruses are a group of viruses which have been said to have originated from Wuhan, China belonging
to the family of Coronaviridae. Human coronaviruses can cause lung infections which can be fatal if left untreated.
COVID-19 death is defined for surveillance purposes as a death resulting from a clinically compatible illness in a
probable or confirmed COVID-19 case, unless there is a clear alternative cause of death that cannot be related to
COVID disease.[1] There should be no period of complete recovery between the illness and death. In our paper we have
published the results based on a survey conducted by our team and, used Data Analytic tools and Predictive Analysis on
the acquired data. Vital questions have been asked and opinions have been collected from around 500 residents of each
area in Bangalore Urban zone. Visualization tools using Python libraries have refined our data visualization process.
Sampling rate is fixed not to overfit or under fit during supervised learning using Artificial Intelligence (Al).
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I.INTRODUCTION

The general symptoms of COVID-19 patients are flu-like such as fever, cough, dyspnoea, breathing problem, and viral
pneumonia. But these symptoms alone are not significant. There are many cases where individuals are asymptomatic
but their chest CT scan and the pathogenic test were COVID-19 positive. So, along with symptoms, positive pathogenic
testing and positive CT images/X-Rays of the chest are being used to diagnose the disease. For pathological testing,
Real- time PCR is being used as a standard diagnostic tool. Healthcare systems around the world are attempting to
expand testing facilities for COVID-19.[2] More and more testing will lead to the identification and isolation of
infected persons, thereby reducing the spread among the community. But availability does not ensure reliability. The
major concern for the governments at this stage is the false negative test results — the test results are negative for the
infected individual. Such individuals may unknowingly transmit the virus to others. False test results thus have a
negative effect on the efforts to curb the spread of the virus.[3] The impact of this concern on the safety of public and
health workers can’t be determined as there are no clear or consistent reports on these test performance characteristics.
The sensitivity of these tests is largely unknown.[4][5][6]

I1.DATA PRE-PROCESSING

COVID-19 is a global pandemic and the survey has resulted in huge amounts of data. Data is being stored, exchanged
and conditioned. The volume of data that one has to deal with has exploded to unimaginable levels. Most of the data
exists in its crude form and needs to be converted to useful format before analysis. This process of converting raw data
into useful format is called data pre-processing. Real world data is

Incomplete: consists of missing attribute values or consists of only aggregate data

Noisy: containing errors or outliers.

Inconsistent: containing discrepancies in code.

May contain non numerical values

May be Redundant

May not fit to scale

Figure 1 shows the process of data pre-processing and data preparation for visualization using Python and its
repositories. Raw data needs to be structured before exploration and visualization. There are many reasons why data
might be missing in a dataset. For instance, data collected through a survey may have missing data due to participants’
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failure to respond to some questions, not knowing the correct response, or being unwilling to answer. It may also be
missing due to the error made during the data entry process.

Figure 1 shows the process of data pre-processing and data preparation for visualization.

I11.SURVEY QUESTIONS

1. Does Govt need any change in services to ensure public safety and health at this time?

2. Should current update of bed availability in all the hospitals be published on social media?

3. Proper COVID-19 testing is done in your current area?

4, Can Govt start public transportation like trains and metro?

5. Should Govt provide more number of Ambulances only for COVID-19 patients?

6. Are their sufficient Quarantine centres or hospitals?

7. Can Gouvt start schools, colleges and IT sectors during COVID-19?

8. Proper medication and testing kits are supplied to hospitals?

9. Should Gym, Pubs and Movie Theatres remain closed for another 2 months for maintaining social distancing?
10. Did you ever have any symptoms of COVID-19?

11. You are/ were you a COVID-19 patient?

12. Have you been quarantined in any Govt quarantine centre?

13. Do you agree on imposition of another lockdown?

14. Do you agree that the present Govt services provided during COVID-19 is enough or would you demand for
improved services and aid?

15. Is or was your area in a containment zone ever?

16. Please enter your area PINCODE.
IV.DATA VISUALIZATION

In the previous section raw data was cleansed and structured. The pre-processed time stamped data is as shown in figure
2. The pre-processed data needs to be checked for Missing values or redundancy before Exploration Data Analysis
(EDA) and data visualization. Figure 3 shows the code to check for missing values or redundant values. The columns
must not contain NaN (Not-a-Number) values. Each attribute of the medical survey data is checked for NaN values and
refined by using ‘fillna’ statements. The opinion of each resident of an area with a unique PINCODE is noted to be
either “yes’ (logic 1) or ‘no’ (logic 0). Boolean mapping is done with python programming language and a unique key is
created based on the area. The survey conducted on COVID-19 is a huge task and involves exploding levels of data,
and needs scale down procedure during visualization.[7][8] This can be achieved by data normalization techniques and
formulas. Post Normalization the data would either lie between 0 and 1. Figure 4 shows the output of normalization.
Correlation is an important data visualization entity. One can easily know the dependencies of each attribute with the
other. It is important to discover and quantify the degree to which variables in your dataset are dependent upon each
other. This knowledge can help you better prepare your data to meet the expectations of machine learning algorithms,
such as linear regression and other supervised learning algorithms, whose performance will degrade with the presence
of these interdependencies. A correlation could be positive, meaning both variables move in the same direction, or
negative, meaning that when one variable’s value increases, the other variables’ values decrease. Correlation can also
be neutral or zero, meaning that the variables are unrelated. Figure 5 shows the heatmap of the process of correlation.
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Figure 2 shows time stamped pre-processed data.

In [8]: df.ismull().any()

Out]8]: Timestamp False
Do Govt need any change in services to ensure public safety and health at this time ? False
Current update of beds availability in all hospitals should be given in social media ? True
Proper survey of Covid-19 test check ups s done ln your current ares ? True
Can Govt start the public transportation like train and metro 7 False
Should Govt has to provide more nunber of Ambulances only for Covid-19 patients ? True
Should Govt has to keep Quarantine centers or Hospitals are sufficient ? False
Can Govt start schools and colleges snd other IT sectors in Covid-19 ? True
Proper medication and testing kits are supplied to hospital ? True
Should Gym Pubs and Movie Theaters should be remained closed for another 2 month for malntaining soclal distaacing ? False
Did you sver had any symptoms of Covid-19 ? True
You are or Mere a Covid-19 patient ? True
have you been quarantined in any Govt guarantine centers ? True
Do you sgree on making of Lockdown 6.@ 7 Falee
Your area is or was in a containment zone ever ? Falze
age Trus
bloodpressure True
dtype: bool

in (%] @f . Lsrwll() . sum()

wt[%]: Timestamp o
Do Govt nead any change in secvices to ensure public safety and health at this time ? )
Current update of beds availability in all hospitals should be given in social media ? 1
Proper survey of Covid-19 test check ups is done in your current area ! 2
Can Govt start the public transportation like train and metro ? ]
Should Govt has to provide meee nueber of Ambulances only for Covid-19 patients 7 5
Should Govt has to keep Quarantine centers or Hospitals are sufficient ? a
Can Govt start schocls and colleges and other IT sectors in Covid-19 2 4
Proper medication and testing kits are supplied to hospital ? 5
Should Gym Pubs and Movie Thesters should be remsined closed for snother 2 month for maintsining socisl distencing ? o
Did you ever had any symptoms of Cowid-19 ? 1
You are or Here a Covid-1% patient 7 1
have you been gquarantined in any Gowt quarsntine centers ? 1
Do you agree on making of Lockdown 6.8 7 )
Your area is or was in a containment zone ever ? 0

Figure 3 shows the code to check for missing values or redundant values.
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In [36]: feplt.subplots(figsizes(10,10))
corr agf.corr()
corr= (corr)
sns, heatmap(corr, xticklabels=corr.colunns, values, Iinewidth=0.5,
yticklabels=corr. colums.values)

core
ut{36]
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Ambulances 03365% 0324968 0203 005576 0125773 1000000 CO6102E LD 138968 0005161 0145272 0091680 0137358 0
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symptoms  0.077652 0026837 013176 {09260 0190345 0051600 0008581 0427006 021762 0028738  100M0C0 Q423850 0
Covid-18 0213030 Q053758 0092530 0201196 0174000 Q137358 (074806 Q354385 0206189 0058978 04230 1000000 0

Figure 4 shows the output of normalization.
V.OBSERVATIONS

i.More than 75% of the subjects need better services to ensure public safety.
ii.More than 88% of the subjects are complaining of bed unavailability or shortage of beds in Govt and private hospitals.
iii.Approximately 40% of the subjects are for reopening of Schools, Colleges and IT sectors?
iv.More than 90% of the subjects agreed that they were tested for COVID-19.
v.Around 20% of the subjects are staying in containment zones.
vi.Less than 10% agree that Gyms and Theatres must be opened for the public.
vii.Around 35% people are demanding for public transports for their convenience and daily needs.
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Figure 5 shows the heatmap of the process of correlation.

VI.PREDICTIVE ANALYSIS
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We have collected opinions of 500 residents in each area. Using sampling techniques we target the entire community or
population of the area. Using the collected data prediction can be done for the entire area using supervised machine
learning techniques (Predictive Analysis). We have chosen two ML algorithms, Logistic Regression and Random
Forest Classifier technique of binary classification. Figure 6 and 7 shows the execution of the ML model on the
collected dataset. Figure 8 shows the verification of the designed model. We have inspected the accuracy, precision,
recall, and F1 score of both Logistic Regression and Random Forest Classifier models. ROC plot is used to compare the
accuracies of both the models with the base prediction model, to select the best fit for prediction. Figure 9 shows the
ROC plot of the assignment.

from sklearn,linear model import LoglsticRegression

print ("---Base Model- ")
base_roc_auc = roc_auc_score (y test, base_rate model (X_test))
print ("Base Rate AUC = &2.2f" & base_roc_aug)

print(classification_report(y teat, base_rate modal (X_test)))

f NOTE: By adding in "class weight = balanced", the Logistic Auc Increased by about 10%]! This adju
its the threshold valué

logis LogisticRegression(class weight "balanced")
logis.fit (X train, y train)

print ("\n\n Logistic Model w)

logit_roe_auc =« roc_auc_score(y test, loglas.predict(X_test))
print ("Logimtic AUC = %2 .2f£" % logit roc auc)

print (classification report(y test, logis.predict (X_test)))

Figure 6 shows the execution of the ML model on the collected dataset (Logistic Regression).

f Random Forest Model

rf =« RandomForestClassifier(
n_estimators=1000,
max_depth=None,
min_samples_aplit«10,
class weight="balanced"”
imin weight fraction leafw=0.02
)

rf. fit(X train, y train)

print ("\n\n ---Random Forest Model---")
rf_roc_auc roc_auc_score(y_test, rf.predict(X_test))
print ("Random Forest AUC =« %2.2f" % rf roc_auc)

print (classification_report(y test, rf.predict(X_test)))

Figure 7 shows the execution of the ML model on the collected dataset (Random Forest Classifier).

---Logistic Model---
Logistic AUC = 0.74

precision recall fl-score support

0 0.90 0.76 0.82 1714

1 0.48 0.73 0.58 536

avg / total 0.80 0.75 0.76 2250

---Random Forest Model---
Random Forest AUC = 0.97

precision recall fl-score support

0 0.99 0.98 0.99 1714

1 0.95 0.96 0.95 536

avg / total 0.98 0.98 0.98 2250

Figure 8 shows the verification of the designed model.
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Figure 9 shows the ROC plot of the assignment.
VI11.CONCLUSIONS

An opinion survey was conducted in real time, samples obtained and stored in a server for real time analysis, and future
predictions regarding COVID-19. This survey is an exact measure of how the virus is behaving and its spread in a
community. Also conclusions can be drawn on how an individual and community react to such a wide and quick
spreading pandemic like COVID-19. The dataset can be used as a benchmark for future attacks by mutated cornavirues.
Data analytics had to be carried out on the data —both historical and present trend to draw inference. The goal was to
create a database of smaller sample size- 500 samples from each area belonging to Bangalore Urban district and predict
the opinions of the entire community or area by predictive analysis. A python code was written and executed to analyse
and draw conclusions. The first step in data analytics- data pre-processing was successfully carried out and a heatmap
was plotted to inspect any interdependencies. ROC graph which can easily indicate the difference in the performance of
the 2 predictive models was plotted. The accuracy, precession, and F1 score was obtained and compared. The Accuracy
of Random Forest Classifier and Logistic Regression were found to be nearly 97% and 74% respectively. Random
Forest is the best fit for this assignment.
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