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Abstract

At the point when the global pandemic hit, we saw one of the greatest monetary accidents in late history. With crashes in
the securities exchange and irregularities in all business sectors and ventures, one thing that never appears to change is the
increment in worth of homes. This pandemic had made the land area take a significant misfortune. The sentiment scores of
the real estate partners had arrived at an unequalled low score of 31. The crash of the real estate put many companies and
brokers into bankruptcy. People stopped investing in real estate while others withdrew any sort of the ongoing investments.
The conditions worsened with the second wave. The second wave, unlike the first, had a significantly higher death rate and
spread very quickly instilling fear in the minds of the people. This became a factor in the huge economic crash that this
pandemic has provided. The government has been desperately looking for measures to come back stronger but have failed.
This called for research into this domain and start predictions with various models to help prepare for any foreseeing losses/
crashes. Within the past 10 years, the housing market has gotten more and more modest with houses that used to be afford-
able being valued at absurdly high amounts. This increase in value has seen a reduction in home proprietorship percentage
in proportion to populace of the country. Our project aims to project values for real estate in the absence of covid. The dif-
ference in values are analyzed and generalized. Furthermore, solutions to improve the current condition will also be given.
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Introduction

The effect of COIVD-19 pandemic on India has intensely
flustered the whole Indian economy as well as a massive
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loss of human lives. Needless to say, all the major sectors
were badly shaking as importations and exportations sharply
plummeted with some noteworthy exceptions where above
average growth was discerned. Major foreign or domestic
business ventures straightaway suspended or fundamentally
reduced undertakings in multiple sectors all over the nation.
These resulted in massive inflation in.

Needless to say, real estate world also suffered the slumps
of COVID-19 during the cross-country lockdown. As con-
structions faced an unexpected halt, migration of workers
fashioned the recommencement of function even bother-
some [1]. Real estate developers challenged severe liquidity
necessities and house buyers lost essential desire of secur-
ing an estate as the market got extremely chomped. New
deals of real estate’s underwent an implausible layout as
the country prepared to fight the pandemic. Half a year into
the instance, real estate need is by all means getting loomed
by reliable house buyers eager to manipulate the weakened
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awareness and thinned out exchange potential [2]. Convinc-
ingly, with fast spread of the coronavirus in our country, the
real estate business did not prepare enough for an enormous
impact. Inferable since the peril of a disease, the real estate
has essentially seen a waning in estate visits in addition to
the buyer interest.

Indian real estate market has reached a stagnate state over
the last year or so, suffered by a second wave of this corona-
virus pandemic further crumpled the real estate developers’
stimuli. In spite of all the analysis done for every sector, the
precise influence of COVID-19 in the real estate business
has not been document properly [3]. To accomplish the best
solutions, an in-depth investigation is required in which the
effect on the prices of the houses in absence and presence of
COVID-19 will be related at lengths [4]. This will shed light
on the exact effects of COVID-19. Thus, improved solutions
can be discovered built on the outcome of the research. All
in all, this project will provide explanations to help the coun-
try’s economy by focusing on one of its vital sectors and in
future. By the help of policy measures of the Government,
the improvement expanse is on the way to recuperation, con-
versely at a lethargic speed [5]

Problem Statement

The effect of the novel COVID-19 on local Indian real
estate market has been unprecedented. In conjunction with
the national GDP discerning into negative numbers, the real
estate sector tapped to the rock bottom of lows during the
just about three-month-long nationwide lockdown. Develop-
ment work across construction sites, paced at a slower pace.
Then the second wave of COVID-19 spread delayed the
economic recovery further. A major swing in the real-estate
sector occurred, technology has now become a major player
renting and buying properties. In the meantime, physical
spot visits has declined though it continue be very vital pro-
cess of buying a real-estate.

Real estate pricing took a major hit due to the COVID-19
pandemic as well as the emotions of people, as they have
finally begun to understand the real situation or coming to
terms with it. Thus, we try to crack the trend set by the
pandemic for real estate. Analysis and prediction through
machine learning models in order to visualize the outcome
to help the industry grow more.

Literature Survey

Examination utilizes genuine exchange information which
contains traits and exchange costs of estate which is utilized
by the Al models. This study makes use of four machine
learning models. The study conclusively proves that machine
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learning based model is a viable way to estimate real estate
prices and also provides a reasonable analysis among these
models. These models are easy to program and implement.
All the models generate the desired output. The only change
is in the efficiency. The models are flexible and can give
desired outputs accordingly. The models are sensitive to
noisy data. The time required to train these models is con-
siderably high. The performance of the models depends a lot
on the input values [6].

The model uses a diverse enhanced model based on IPSO-
BPNN. The real estate market of Changsha has been taken
as the dataset for this model and IPSO is used to enhance
the original and the threshold values. It has both theoretical
and practical significance in the research on real estate price
[7]. Improved accuracy over previous such indexes by avoid-
ing the drawbacks. This model also provides an improved
IPSO algorithm for get better outputs. Sensitive to noisy
input data. The IPSO-BPNN model is highly complex and
difficult to code. The BPNN is a time-consuming model [8].

The study uses data that are collected from 1.2 million
chartered property listing noted over the course of 2 months.
The ANN-GWO algorithm is then trained using this data
and the predictions are engendered. The method is further
evaluated by using MSE and Precision Indexes. This model
showed an outstanding accuracy of 98.79%. It has a huge
future prospect since increasing the neurons will provide
even better results. Can give desired results even with huge
datasets. This model is highly hardware dependent. This
model is time consuming when input dataset is huge. Debug-
ging the problems in the network with huge lot of numerical
data [9].

The data implemented are from the Melbourne Housing
Market dataset. Machine learning techniques are applied
to explore historical property transactions in Australia to
discover useful models for brokers. Further experimenta-
tion reveals that the amalgamation of Stepwise and Support
Vector Machine is a viable approach. Various algorithms
comparatively combined to get the best results. Improving
the performance and accuracy of the models. Proposed solu-
tion can be applied on all types of dataset irrespective of
their size and factors influencing them. Sometimes trade-offs
are to be done to achieve the desired outcome. Method is
time consuming in order to find right algorithms. Compar-
ing results from various models makes the process more
complex [10].

Gradient Boosting Model is employed to predict estate
prices. The public dataset containing 38,961 records of
Karachi city is obtained and used in this paper. Their pro-
posed house price prediction model is able to envisage
with 98% accuracy. This model showed a very high rate
of accuracy. It considers a whole of factors in determining
the result. Uses XGBBoost algorithm to get speed, perfor-
mance and flexibility. Accuracy is prioritized which may
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result in dropping of few factors which might be essential
to some people. Performance increase results in large time
consumption. Metrics measurement can also result in a slow
process [11].

Data taken into account include various characteris-
tics including security perception to predict the real estate
pricing. It involves a dataset containing 70,000 houses in
Italy. This paper basically concludes that the surroundings/
neighborhoods provide an irreplaceable reserve to evaluate
the monetary value of the real estate. Very essential factors
of daily life have been incorporated. Outcome is generic
process applicable to any neighborhood. Can give optimal
results even with huge datasets. Not all the factors consid-
ered only essentials has been chosen like the neighborhoods.
Multi step dynamic process makes it complex. A trade-off
between urban well-being, the economic success of cities
and affordable housing happens [12].

The real estate prediction in this paper is done for Mos-
cow Residential Market. This paper basically shows the
dependence of the value of real estate on the dollar-rubble
exchange with the help of a scheduled model. New factors
like international influence are also considered. A deep
monetary insight is reckoned. It has a huge future prospect
since an unorthodox approach is used. This model is highly
specific to countries with a sound economy. Use of various
real estate models increases the complexity. Due to less flex-
ibility relatively simple prediction models are utilized [13].

This model uses two famous metrics for its evaluation
which are RMS (root mean squared) and MAE (mean abso-
lute error). The use of these metrics helps in the prediction
as well as in the determination of the performance index.
Strictly calculation based. Accurate price calculation. It has
a huge future prospect. Might not satisfy price increases.
May vary with the pecuniary conditions. Prices may bounce
steeply [14].

Partial datasets are used for prediction and utilizes
“Hybrid Lasso and Gradient boosting regression model”
for forecasting each and every house price giving a highly
detailed result. Improved accuracy over previous such
indexes by avoiding the drawbacks. This model showed a
very high rate of accuracy. Output is applicable everywhere.
Might not work with large dataset. Metrics measurement can
also result in a slow process. Processing time might increase
with increase the performance of the algorithm [15].

A geostatistical model for the forecast of the real estate
in Italy predicts two things at the same time: Spatial and
Temporal development of Italian NNT. Furthermore, the
spatio-temporal association is researched upon and the
temporal model is evaluated. The convenience and useful-
ness of using spatio-temporal geostatistics. Tools to describe
socio-economic phenomena are good and have a high accu-
racy rate. But some metrics measurement can also result in
a slow process. Performance increase results in large time

consumption. Sometimes trade-offs are to be done to achieve
the desired outcome [16].

Proposed Solution
Proposed Algorithm

Our project will be implemented via the following steps:

Step-1: Correlation between the area and price in the
dataset is determined and Linear Regression Model is
applied on the dataset. A hypothesis is generated and proved.

Step-2: The statistics acquired from correlation and val-
ues from the original dataset are fed to the K-means cluster-
ing algorithm directly.

Step-2: In K-means clustering, value of K is determined
via hit and trial.

Step-3: Data points are allocated to the neighboring cen-
troids which are responsible for the formation of K clusters
obtained in Step-2.

Step-4: Variance is premeditated and new centroid is
positioned for every cluster obtained.

Step-5: The steps are repeated till the best clusters are
found.

Step-6: The data are given a graphical representation to
encompass the information obtained by the K Clustering
Algorithm, correlation and linear regression model.

Step-7: Solutions are given on how to improve the current
situation of real estate based on the information obtained.

Algorithm Architecture

See Fig. 1.

Models and Technologies to be Used

1. Correlation

Correlation is just the measure of how two variables
are related to each other. For our project, this measure
is important for data cleaning as well as analyzing. The
correlation is done between the price and apartment’s
area covered.

2. K-Means Clustering

K-means clustering is an algorithm responsible for
grouping the dataset into k clusters. The k clusters are
obtained manually in our project. The clusters formed
contain similar properties and hence we obtain groups/
categories without the requirement of any training.

In our project, we will be using this K-means cluster-
ing to group apartment on the basis of their price and
area, thus each cluster contains similar properties.

3. Linear Regression Model
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Fig. 1 Architecture of the algorithm

This model is used predict linear data trend based on the
past data available. It accounts for both, dependent as well
as independent data which might influence the predictions.

Tools

1. Pandas: Analysis of data along with manipulation

2. NumPy: For working with arrays, linear algebra and
matrices.

3. K-means clustering—a clustering algorithm for clusters
with similar properties.

4. matplotlib: Plotting graphs to obtain information visu-
ally.

5. Seaborn: Library which incorporates its traits from mat-
plotlib

6. Cufflinks are a library used for visualization straight
from Pandas.
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7. ArcGIS API for Python, a Python library for working
with maps and geospatial data, powered by web GIS.

Applications

1. Predict the trend based on the current and past real estate
pricing.

2. Get a grasp of the aftermath of the catastrophes on real
estate pricing.

3. Keep the brokers updated with the current situation and
spread awareness.

4. Provide valuable and verified information so that people
can make informative decisions.

Dataset

https://www.kaggle.com/sameep98/housing-prices-in-
mumbai

This dataset includes the housing prices in Mumbai before
COVID. We will run our model on this dataset and generate
the report along with the solutions for the same.

Implementation
(i) Data cleaning and splitting

The input dataset has a lot of values with no input (“NA”)
along with unnecessary symbols as well as signs such as “:”
and “,”. Hence it is important that the data are cleaned before
we start analyzing the trend and impact of the pandemic on
the real estate. Furthermore, there are outliers which will
hinder our analysis and lessen our accuracy so we eliminate
them in our next step. We have removed 71 values from our
dataset which would have given us a less accurate analysis.
The final dataset contains 388 rows and 4 columns as shown
above. To get a better understanding of the impact of Covid,
we have split the dataset into two sets. Set A contains values
of the real estate market after the pandemic hit, while Set B
contains values of the real estate before the pandemic hit.

(ii) Visualization of the price and area trend pre and
post pandemic

Before we go into detail with correlation and K-means
clustering, visualizing the data available to us already is a
must. This gives us a rough idea of the impact of the pan-
demic on the real estate (Fig. 2).

The plot shown above gives us an idea of the changes in
the price in the same location. As seen, there are hardly any
abrupt changes in the value in the same location as seen. For
example, Malad has roughly the same price even on different
dates (Fig. 3).
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Fig.3 Price and area trend after the pandemic

The plot above shows a highly volatile real estate mar-
ket wherein places even in the same location show varying
values on different dates. It is clear from the graph that the
reason for this change is the pandemic. However, an in-depth
analysis is required to expand our knowledge in this domain.

(iii) Correlation

A 32% correlation was found between the parameters
Price and Area before the pandemic as it can be seen from
the graph (Fig. 4).

Almost 21% correlation has been seen after the pandemic
hit. This suggests that the relationship between these param-
eters have changed significantly roughly giving us a numeri-
cal idea of the impact. However, further analysis is needed
to be able to draw conclusions (Fig. 5).

Results and Discussion
(i) Linear Regression Model

We are applying this model to prove our hypothesis obtained
from correlation that the real estate market was on a stagnant state

250 «

200

3
2 150
e o
°
.3 L J L L
L
°
100 L1 ] °
L] L]
°
a °
L L) L
R e ° - °
. .
oo L] L]
L] ° ° oo L]
50 pee °
L] ° L L
., L L L]
g °
L] ° L]
L
100 200 300 400 500 600 700 800 900 1000

Fig.4 Correlation between price and area before pandemic hit
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Fig.5 Correlation between price and area after pandemic hit

before the pandemic but after the pandemic, the real estate market
saw an unusual inflation in the market but that did not last long
resulting in the drop in prices across the entire city (Fig. 6).

As seen, our prediction seems to be proven by the linear
regression as most of the real estate have seen a major drop
in their values excluding some posh areas.

(ii) K-Means Clustering

The main role of this model is to make clusters based on
similar properties. In this case, we will make use of 4 (K=4)
clusters and then club them according to their location.
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Fig. 6 Predicting values before and after the pandemic

Before the Pandemic

The four clusters formed are represented by four categories:
Trivial estate with rational price, small estate with very exor-
bitant value, huge estate with high variety of prices and big
flats with restrained to exorbitant price (Fig. 7).

After the Pandemic

As seen from the graph, the range of prices have decreased
except for cluster 0 in which the prices have increased sig-
nificantly. In other words, the high class/developed areas
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of Mumbai saw next to no change or even an increase,
while the remaining areas saw a high drop in the prices
because of this pandemic (Fig. 8).

(iii)) Ways to improve the real estate market

(a) Taking account of the governments steps towards
reducing inflation in the Indian economy resulting in
the betterment of the real estate sector.

(b) Attract people with extravagant discounts and offers to
increase sale in the real estate domain.

(c) Bring the migrant workers back to the city so that con-
struct work can resume in full stride.
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Fig. 7 a Visualization of clusters b Clusters based on location before the pandemic
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(d) Inculcating various payment methods such as down-
payment, multi-level payment plan and lucrative loans
as it will attract more home-buyers.

(e) Accumulation of government led incentives such as tax
reimbursements, comfort on loans will be welcomed
with open arms by the general public.

Conclusion

The main conclusion of this project that no matter what
area it is, covid has had its effect on the real estate either
in a positive way or in a negative way. No place has is
left unaffected by this pandemic. Prices of few posh areas
have gone to a much greater height, while prices of few
areas have seen a downtrend. Covid has instilled in the
minds of people, a sense of fear, a fear of safety, so they
have started to maintain a social distance, avoid going to
crowded places, and also looking for sanitation where ever
they go, so they prefer an area with good neighborhood
sanitation, less crowded areas and are willing to pay a
higher price for such areas. Such places in Mumbai include
Malabar Hills, Cuffe Parade, etc., these are some of the
posh areas of Mumbai with good sanitation. On the other
hand, real estate prices of more crowded places have gone
down as people are wanting to sell their properties in that
area and there are less buyers for that area and people are
considering the fact that this might happen again in future.
So emotional thinking is one of the main reasons for this
much amount of movement in the prices of real estate.
This change in the real estate price is also due to the
inflation, one of the main reasons of which is the fall of

economy which is on its path back as before. To counter
it, either we can start selling contracts of properties like
we do in stock market futures buying and selling to protect
the interest of both, the buyer and the seller or counter
inflation as Governments can employ a contractionary
monetary policy that reduces the money supply within
an economy via decrease in bond prices and increase in
interest rates. But now the real estate industry has to learn
towards adapting to these strange circumstances.

Real estate pricing took a major hit due to the COVID-
19 pandemic as well as the emotions of people, as they
have finally begun to understand the real situation or com-
ing to terms with it. Thus, we try to crack the trend set
by the pandemic for real estate. Analysis and prediction
through machine learning models in order to visualize the
outcome to help the industry grow more.
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