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Abstract

As in the past, today preventive treatments and health policies constitute an important role in combatting with several diseases,
medical phenomenon like pandemies or epidemies. These approaches can prevent several health focused negative consequences in
early stages or can give leaders and medical professionals advantage in managing risks associated with health concerns. Usually
effective usage of early warning systems, analysis of historical data for exploratory and confirmatory understanding may provide
several advantages in this context. In this study a historical data analysis has been applied to understand similar phenomena with the
help of machine learning driven data mining. Clustering and classification performances and rules generated by these approaches have
also been assessed.
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Londra'daki Saghik Onlemlerini Makine Ogrenimi Odakh Veri
Madenciligi Yontemleri ile Analiz Etmede Bir 21. Yizyil Yaklasim

Oz

Gegmiste oldugu gibi giiniimiizde de koruyucu tedaviler ve saglik politikalar1 birgok hastalik, pandemi, salgin gibi tibbi olgularla
miicadelede 6nemli rol oynamaktadir. Bu tarz yaklagimlar, saglik odakli bazi olumsuz sonuglar1 erken agsamalarda 6nleyebilmekte ve
liderlere, tip uzmanlarina saglik sorunlariyla iligkili riskleri yonetmede avantaj saglayabilmektedir. Genellikle erken uyari sistemlerinin
etkin kullanimi, kesifsel ve dogrulayici anlayis i¢in gegmis verilerin analizi bu baglamda ¢esitli avantajlar saglayabilir. Bu ¢alismada,
makine 6grenmesine dayali veri madenciligi yardimiyla benzer olgular1 anlamak i¢in tarihsel bir veri analizi uygulanmistir. Bu
yaklasimlar kapsaminda kiimeleme ve siiflandirma teknikleri ile algoritma performanslar1 ve kurallar1 degerlendirilmistir.
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1. Introduction

As in the past, today preventive treatments, medical
approaches and health policies constitute an important role in
combatting with several diseases, medical phenomenon like
pandemies or epidemies. These approaches can prevent several
health related negative consequences in early stages or can give
leaders and medical professionals advantage in managing risks
associated with health concerns. Usually effective usage of early
warning systems, analysis of historical data for exploratory and
confirmatory understanding may provide several advantages in
this context. In this study a historical data analysis has been
applied to understand this phenomena in the city of London with
the help of machine learning driven data mining.

It is a common practice to engage in legislative activities,
prepare and enforce rules and regulations for a more sustainable,
regulated and peacefull society, to prevent negative foreseen
consequences assess and manage the risk associated to different
phenomena in many contexts. Health associated rules,
regulations, action plans in this scope are not much different.
However in engaging and enforcing these regulatory activities,
internationally consensed and agreed norms, which conforms
with the expectations of the stakeholders of the society concerned,
while preserving the rights and freedoms of individuals. These
regulatory activities should also consider the findings of scientific
researches, opinion leaders with their referral and expert power in
these areas and society’s needs and expectations. Strengths,
weaknesses, opportunities, threats and consequences associated
with these activities should always be assased and managed [5, 7].
Related preparation for different scenarious should be considered
with several test cases and contingency plans. Dedication of
necessary resources, training of the personel, creating action
points and assigning the qualified trained personal to maintain
these activities can be beneficial in many contexts. A good
strategic perspective with right mission, vision and objectives that
are fed with scientific and expert knowledge would ease the
process of right target setting and a more organized, planned,
leaded, controlled process in all levels including the operational
level. Feedbacks and knowledge sharing between different levels
in achieving these targets should also be facilitated with alignment
meetings and with the help of different communication methods
and methodologies [48, 49, 50].

As seen in literature, today by applying right analysis
approaches and practices several insights and knowledge patterns
can be discovered which can be used for better risk management
and disease prevention processes and policies [25, 30, 57]. With
the help of the decision support feature of these approaches
provide, more efficient and effective policies can be maintained
for a more sustainable environment and society. When root causes
of pandemies, their antecedents and ways to combat in these
settings indicated in literature, It is seen that applying right
policies, preventive measures and risk management policies can
give several advantages in many contexts in preventing the spread
of the pandemics, lowering the work load of health system and
personnel [1]. As seen in many systematical approaches for a
smooth service responding to all service requests, as the input or
workload increases, the processing unit should also be upgraded
or enhanced similar to that in computerized systems, which means
training and hiring more qualified health proffesionals for these
scenarious in parallel to the pandemics or population growth.
Expecting unrealistic performances for massive unrealistic
workloads is not so much different than modern day slavery which
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omits human limits and human factor which was coined and is
highly debated in various settings of scientific and business
community [37, 38, 39, 46, 47]. Therefore smart, measurable,
achievable, result oriented, targeted, realistic approaches and key
performance indicators should be implemented while preserving
the work life balance as seen in more civilized and modern
societies. In this context conforming international norms,
standards ,expectations of the workers and society at large
constitutes an important value for associated process
implementations, change management and sustainability. [37, 38,
39, 40, 41, 54, 55, 56]. This may be beneficial for the creation of
a nice organizational equity and reputation in many contexts
regardless of organizational size or focus [42, 43]. On the other
hand a more health consious society complying with the
suggested precautions such as wearing masks, paying attention to
hygenie and distance rules, vaccination for preventing the spread
of pandemics would make a positive contribution in controlling
the pandemics and activities of health system and proffesionals
[44, 45]

As indicated in various information sources and literature a
significant contribution of these actions seem to make a positive
impact on preventing or limiting negative consequences such as
spreading the virus or bacteria caused pandemies or epidemies
[44,45]. As in Covid-19 pandemics, in preventing virus caused
pandemies some precautions, preventive measures and action
points can be helpfull. Today it is seen that paying attention to
hygenic rules, using masks to provide a barrier for the
transmission of bodily fluids (oral, nasal), bacteria and viruses
[44,45]. Applying distance rules, isolation can give many benefits
in many aspects [44,45]. Also as seen in literature vaccination
plans, programs, enhancing awareness on the benefits of
preventive measures, utilizing conventional media or social media
for forming a public opinion and public perception based on the
scientificly proven, justified, accredited expert knowledge and
studies may give several benefits in controlling the pandemies and
associated health risks. Sharing of the results of proven and
rejected hypothesis with conducted studies may provide an
atmosphere and medium for further development of scientific
body of knowledge and scientific communities contributions to a
more sustainable society and environment at large. Based on the
analysis results some hypothesis tests can generate results in
parallel to the expectations of the common wisdom, experts,
leaders, medical professionals and literature on the other hand
some can generate more surprising results and insights for several
types of vacummed or unvacummed empirical studies. A
cumulative knowledge, statistically and scientifically justified
and proven in this context may provide several advantages
,insights and be a good decision support point in applying more
effective policies and actions in preventing health associated
concerns and risks in similar phenomena. In this setting a holistic
and integrated approach with opinion leaders with their referral
and expert power in their areas of expertise, with associated
findings discovered with scientific research methodologies would
be beneficial.

If the history of bacteria or virus caused pandemies is
investigated, it is seen that various precautions have took place in
various settings for different cases in the leaders and policy
makers of that time. Therefore lessons learned from previous
experiences and studies can shed light for todays approaches as
well. Covid-19 virus is a type of virus which can be transmitted
from human to human in various settings and conditions. It may
provide several negative consequences, health risks even death in
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some cases. Therefore applying preventions can give several
advantages in preventing or controlling coronavirus caused
diseases and its spread.

Starting from 2019, a coronavirus caused pandemy has been
seen all over the world . As a result there has been a drastical
change in the way of human’s daily lives and their behavioral
patterns. Coronavirus is a type of virus with its hazarding effects
and influences. It has symptoms that are ranging from mild to
severe. Several researches are being conducted for developing
vaccines and medicines for preventing and treatment of
coronavirus caused anomalies [58].

As the human nature suggests, human beings are in a
tendency to minimize risks, maximize rewards, maximize their
freedoms and engage in behavioral patterns that are likely and
perceived as rewarding [51, 52]. But a medical opinion leader or
scientific study driven shaped policies, rules and regulations while
preserving the freedoms of the society would provide more
benefits while limiting the unwanted negative consequences that
are foreseen. Therefore as seen in many areas in life and for living
in a good, sustainable society similar rule, regulation, policy and
reform approaches are needed to be expected and maintained in
the health related causes and needs. In doing so qualitative and
quantitatively driven aristhotle logic based studies may provide
many insights. In this study clustering and classification
algorithms of machine learning approaches in data mining has
been applied as suggested in literature for making a contribution
to the scientific body of knowledge and science community [25,
30, 57]. It can also provide a complimentary perspective in
understanding the phenomena with its managerial implications to
governmental leaders, business leaders and the society at large

2. Material and Method
2.1. Researh Method

In the research part an initial literature review has been
conducted. This is later followed with developing a quantitative
research methodology [9,10,11,12,13]. As Ozerk asserts, DM
(Data Mining) process can be applied for exploratory or
confirmatory understanding of the phenomenon using primary or
secondary data sources to discover meaningfull knowledge
patterns. Unsupervised or supervised machine learning can be
considered for several purposes as knowledge discovery,
prediction or forecasting. It may provide an in-depth
understanding of the topic of interest for the individuals,
researchers, leaders, managers and stakeholders involved. [25,
30]. Data mining is mostly used with the aim of knowledge and
insight discovery and prediction from quantitative and
measurable data. Data mining process is composed of some set of
structured steps. These steps include understanding and analysis
of the situation and business problem which is later followed with
the examination and pre-processing of data. Later a conceptual
framework or model is built following the literature review and
analysis approaches. Following the model development, testing of
the model with supervised and unsupervised versions of machine
learning approaches takes place. In the last stage predicted
analysis results are assesed [14,15,16,17,18,19].
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Figure 3. Unsupervised Machine Learning Algorithm Flow
Composed of Model Building and Testing (Prepared by the
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For data set, public secondary data published online has been
used composed of 26 instances and 12 attribues for the
understanding of covid restrictions in city of London. Following
the literature review of the study, a research model composed of
variables Date, Quarter, Schools Closed Indicator, Pubs Closed
Indicator, Shops Closed Indicator, Eating Places Closed Indicator,
Stay at Home Status Indicator, Household Mixing Indoors
Banned Indicator, Rule of 6 Status Indicator, Curfew Status
Indicator, Eat Out To Help Out Indicator comosed.
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Table 1. List of Attributes

Restriction Nominal
Date Nominal
Quarter Nominal
Schools Closed Indicator Nominal
Pubs Closed Indicator Numeric
Shops Closed Indicator Numeric
Eating Places Closed | Numeric
Indicator

Stay at Home Status Indicator | Numeric
Household Mixing Indoors | Numeric
Banned Indicator

Rule of 6 Status Indicator Numeric
Curfew Status Indicator Numeric
Eat Out To Help Out Indicator | Numeric

2. Findings

As put forth by Ozerk in his notable work, today many data
mining processes apply a technical approach where independent
or multivariate indicators and variables with the help of mapping
functions are assigned to output class labels. In this process rules
that would enhance the exploratory and confirmatory
understanding of the phenameno is generated [25, 30, 57]. In this
way data mining research methodology can be applied and
considered in many disciplines as finance, medical, operations
research, information technology, marketing, public relations,
political science and sociology focused studies with its
quantitative Aristotle logic [25, 30, 35, 57]. For the examination
of the data set, supervised and unsupervised machine learning
algorithms have been used. As indicated in literature machine
learning is a form of data mining where models are developed and
trained from data. In supervised learning, learning is formed from
a training set of instances, which base on input and output pairs
which are called attributes and class labels. In unsupervised
learning system is fed by input however there is no output class
labels used in training [19,20,21,22,23,24,25]. Among several
machine learning approaches classification is a supervised
machine learning method which base on a previously labeled set
of instances used for training. Later based on the prior trainings
the model learns to classify the new instances. On the other hand,
clustering is an unsupervised method which aims to group
different objects into groups of similar objects. In a cluster driven
machine learning algorithm a cluster segment is composed of
several variable values unique to that segment whereas is
distinctive with its associated values from other segment variable
values and objects [19, 24, 25, 26, 27].

Table 1. Assesment of Performance Indicators

Method | J48 JRip | Part | OneR Multilayer | Bayesian

Metho Perceptro Network
d n S

Indicator

RMSE 0,49 0,49 0.52 0.70 0.43 0.45

Precision None | None | None None 0,71 None

Correctly 111 111 11,1 0 44,44 22,22

Classified 1 1 1

%

Incorrectl 88,8 88,8 88,8 100,00 55,56 77,78

y 9 9 9

Classified

%
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Performance indicators of applied data mining approaches
have been analysed in these experiments. Rules predicted and
generated by classification and clustering algorithms are listed.
By applying the mentioned algorithms above with 2/3 of the data
set model built. Built model later tested with test cases prepared
from the data set. In assessing the performances of the algorithms,
some of the performance indicators in data mining have been
considered. From these indicators the root mean square error,
refers to the quantification of the average dispersion of a set of
observations from a known value [28, 30] whereas precision
indicates the proportion of predicted positive values that are
correctly real positives in other words proportion of relevant
instances among all retrieved instances [25, 29, 30]. Analysis
revealed the performance indicators and rules as in Table 2 and
Table 3.

Table 4. Discovered Rules and Findings by Machine
Learning

If there is no curfew and pubs are not closed than it indicates a
Mid-Covid Stage

If pubs are closed and there is no stay at home precaution then
it is Early-Covid Stage

If Stay at home indicator is true than it is Late-Covid Stage

If there is curfew then it is Late-Covid Stage

Tier2 Restriction indicates a Late-Covid Stage

If pubs are not closed than it is either Mid-Covid Stage or Early
Covid Stage

Early dates are classified under Early Covid Stages whereas
late dates are classified under Late-Covid Stages

If schools are not closed and household mixing indors are
banned then it indicates a Late-Covid Stage

If rule of 6 indoors is not applied than it is either Early Covid
Stage or Mid-Covid Stage

If Work From Home is not applied then it is Mid-Covid Stage
2020-03-17, Work from home advised, Mid-Covid Stage are
in one cluster whereas 2020-03-21, Pubs and hospitality close,
Early Covid Stage are in the other cluster.

2020-03-17, Work from home advised, Early Covid Stage are
in one cluster 2021-03-08, Roadmap out of lockdown: Step 1.1,
Final-Covid Stage are in the other cluster

Eary Coud Stage
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Figure 4. A section view of Neural Network Analysis
conducted (Multi-Layer Perceptron)

3. Conclusions and Recommendations

As in the past, today preventive treatments, medical
approaches and health policies constitute an important role in
combatting with several diseases, medical phenomenon like
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pandemies or epidemies. These approaches can prevent several
health related negative consequences in early stages or can give
leaders and medical professionals advantage in managing risks
associated with health concerns. Usually effective usage of early
warning systems, analysis of historical data for exploratory and
confirmatory understanding may provide several advantages in
this context. In this study a historical data analysis has been
applied to understand this phenomena in the city of London with
the help of machine learning driven data mining for the
coronavirus caused pandemy which started in 2019.

It is a common practice to engage in legislative activities,
prepare and enforce rules and regulations for a more sustainable,
regulated and peacefull society, to prevent negative foreseen
consequences assess and manage the risk associated to different
phenomena in many contexts. Health associated rules,
regulations, action plans in this scope are not much different.
However in forming these rules, regulations, legislations
expectations and freedom of individuals and society at large
should be considered, strengthened by expert knowledge of opion
leaders of the respective areas with findings of aristhole logic
rooted scientific studies.

Some of the findings and rules discovered with unsupervised
and supervised machine learning methodologies are as follow. If
there is no curfew and pubs are not closed than it indicates a Mid-
Covid Stage. If pubs are closed and there is no stay at home
precaution then it is Early-Covid Stage. If Stay at home indicator
is true than it is Late-Covid Stage. If there is curfew then it is Late-
Covid Stage. Tier2 Restriction indicates a Late-Covid Stage. If
pubs are not closed than it is either Mid-Covid Stage or Early
Covid Stage. Early dates are classified under Early Covid Stages
whereas late dates are classified under Late-Covid Stages. If
schools are not closed and household mixing indors are banned
then it indicates a Late-Covid Stage. If rule of 6 indoors is not
applied than it is either Early Covid Stage or Mid-Covid Stage. If
Work From Home is not applied then it is Mid-Covid Stage. 2020-
03-17, Work from home advised, Mid-Covid Stage are in one
cluster whereas 2020-03-21, Pubs and hospitality close, Early
Covid Stage are in the other cluster. 2020-03-17, Work from home
advised, Early Covid Stage are in one cluster 2021-03-08,
Roadmap out of lockdown: Step 1.1, Final-Covid Stage are in the
other cluster. Also data mining analysis revealed that Multiplayer
perceptron has been the top scorer among other algorithms that
have been used in supervised machine learning approaches. It had
the 44,44 percentage of correct classification rate, with 0,43 root
mean square error and 0,71 precision.

To sum up, in this study clustering and classification
algorithms of machine learning approaches in data mining has
been applied as suggested in literature for making a contribution
to the scientific body of knowledge and science community [25,
30, 57]. It can also provide a complimentary perspective in
understanding the phenomena with its managerial implications to
governmental leaders, business leaders and the society at large.
Also various versions of emprical studies of this type, employing
data mining methodologies alike can be considered in different
settings, for similar scenarious and problem domains in
exploratory and confirmatory understanding for future
researchers of the topic.
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