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Abstract: There are numerous factors that contribute to each problem in research criteria. Diagnose problems using diagnostic analytics
to find causes and solutions. DA supports finding solutions and advancing science for the benefit of future generations. In this paper,
there are three kinds of data have selected, which are essential and solutions needed in the future. Autism is one of the medical data
which is increasing every year in India. Rainfall data is an agricultural data, which is a main need for earth. Child abusing is the social
relevant data, which should be considered earnestly in our India. Diagnostic analytics can be attained through some of statistical

techniques such as correlation, hypothesis testing and regression techniques. The three types of data's proposed factors are analysed using

historical research and computational intelligence methodologies. Effective fuzzy rules are generated for the diagnosed factors.
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1. Introduction
1.1 Diagnostic analytics in data science

Data science is a bundle of data analytics techniques,
machine learning techniques and mathematical techniques.
Analytics plays a significant part in the broad field of data
science to address a variety of challenges with the
collaboration of machine learning techniques. Regression
and correlation can be providing fruitful results in the
zones of diagnostic analytics and prediction analytics.
Different types of analytical processes that can be applied
to data are provided by data analytics. The sub parts of
data analytics are such as descriptive, diagnostic,
predictive and prescriptive analytics. Diagnosing a
problem is the way of investigating reasons, which is
answer for why it happened? .Diagnostic analytics is also
called as root cause analysis. It is deeper dump into data than
the descriptive analytics. Techniques for diagnostic analytics
such as hypothesis testing, correlation, causation and
diagnostic regression can be used for analysing reasons and
connections between the attributes (Catherine Cote, 2021).

1.2 Machine learning techniques

Machine learning techniques are the efficient and fast due
to the comparison of other methods. Simple techniques like
frequency of distribution, correlation, standard deviation
and summary of data, covariance are be part of descriptive

1Research Scholar,

Sri Sarada College for Women (Autonomous), Salem-16.
sugunarmca@gmail.com

2Principal

Sri Sarada College for Women (Autonomous), Salem-16.
principalsscsalem@gmail.com

analytics. Predictive data analytics make use of regression
and time series methods for better outcomes .Causation is
statistical methodology, which derives association
effectively. Diagnostic analytics also used correlation and
hypothesis testing to demonstrate the connection between
the variables. Prescriptive analytics is using optimization
techniques to get efficient results from data.

1.3 Fuzzy System

Fuzzy system is a section of computational intelligence
environment. It is a very adaptable area for efficiently
handling various forms of data. Fuzzy systems are widely
used in all the domains like engineering, biological
problems, financial and other areas also. Decision making
is the need to improving the current scenario and
identifying faults in every era. A fuzzy rule delivers more
worthy ideas and simple to understand than the other
methods. (Dragan Pamucar, 2022)

2. Literature Review
2.1 Autism

Autism is a frightening brain nerve problem in the world
wide. It is affecting the brain neuron at any stage of human
based on variety of reasons. This disorder disturbs the
communication, sleeping, repetition of behaviours and
making depression in human. Mostly autism affects
children in the infant stage. But it is not identified easily
before the age of 2. Autism is affecting the male,
comparing with the affecting rate of female. April 2 is
observed that the world’s autistic awareness day (Laura A.
McGuinn, 2020). Top countries with highest rate of autism
among the world is,
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Table.1: Ranking of countries based on autism rate

(Source: world population review)

Position Country name Rate(per 10,000)
1 Qatar 151
2 United Arab Emirates 112
3 Oman 107
4 Bahrain 103
5 Saudi Arabia 100
6 Kuwait 97
7 Jordan 92
8 Syria 91
9 Afghanistan 91
10  Palestine 91

Many of the authors concentrated on the factors of autism
and described in different ways. Genetic, epigenetic and
unusual food habits were identified, then level of autism in
India, symptoms of autism also discussed (sahermehdi,
2022) (Rylaarsdam, 2019).Socio-demographic and low-
income populations are recognised as aspects of autism.
Research findings were collected from 2012 to 2021 along
with the keywords autism and prevalence and 132 articles
were considered for the review (Jinan Zeidan, 2022).
Jaundice was taken as an aspect which affects children and
creates a chance for ASD by their birth. Based on meta-
analysis, there are 32 studies which are published articles
of Scopus, PubMed, Embase, Google scholar and
Cochrane till 2019.Systematic review made with the
PRISMA guidelines and found that high risk bios is
convicted that jaundice is associated with ASD (Monica L.
Kujabi ,2021).

Based on the report of etiology, about 8000 children were
affected in Jordan. The etiology report conveyed that
genetic is a main factor for autism. Because damaged gene
can affects infant’s brain neuron (Emad, 2019). Study
conducted in polluted areas of United States and 674
children were pretentious among 855, for 2013 to 2016.
The study conveyed that air pollution as an issue for early
life exposure and ASD. Positive association of factor was
calculated with 95% of CI (Laura A, 2019).Study steered
on 3964 children about 6-9 years among five regions of
India. Cross sectional survey has been applied on the
population of cities in India. Based on the study, child
nutrition is one of the risk factor for autism (Arora NK,
2018). (Amir, 2015) has presented in a study that lack of
physical activity can be a factor for autism. The research
moved on 83 children with the age covered between 6-15
years. (Helen, 2011) were explained that environmental

toxicants, co-morbidities and infections are the factors of
ASD.

2.2 Rainfall

Rainfall is International level need for people. Southwest
monsoon is the main source of the rainfall in India. Indian
summer monsoon rainfall (ISMR) getting 80% of the
precipitation at the time of June to September (Subimal
et.al, 2016). Based on the report of times of India 2021,
only 236 districts of India have showered above normal
rain out of 703 districts. IMD (Indian meteorological
department) maintaining the reports of Indian rainfall and
long time period average (LPA) of rainfall. Based on the
LPA, IMD suggested that 89cm is standard rainfall.
Reason for the rainfall is climate change, dry and wet
epochs in India defined by IMD. India is in the 3" place
based on the forest cover among the world -wide (Times of
India, 2022).

Indian regions such as peninsular, central India, Himalayan
regions and northeast regions were focused and analysed
for rainfall discrepancy. Each region had above normal
rainfall in different monsoons depending on the
topographical structures. Global warming and climate
change in different regions are the reasons for rainfall
variability (Hamza, 2022). Coupled Model inter
comparison Project Phase (CMPI6) is a project regarding
rainfall of india. CMP16 compared rainfall and global mean
temperature. Result of the work explored that global
warming is the main factor for variation in rainfall of India
(Anja Katzenberger, 2021).

Statistical analysis done for Indian rainfall data from1901-
2020 and it is divided as quad-decades .Analysis explained
as climate variability is the factor for changeability in
rainfall (Abhilash, 2021). Another findings were analysed
the decadal rainfall for years (1951-1984) and (1985-
2018).Continuous rainfall for 10 days and 11 days in the
decadal years compared and analysed that the significant
level of trend analysis for the Indian summer monsoon is
not smooth. Man-kendall test is applied for the trend
analysis. The study revealed that the factor for abnormality
of summer monsoon in India is air pollution, diminishing
monsoonal circulation and heating of the Indian Ocean
(Vinay Kumar, 2021). Report from ministry of earth
sciences showed about the decade (1986-2015) and past
history of seasonal, monthly and annual rainfall description
based on statistical techniques. Main factors for infrequent
rainfall such as global temperature rise, ocean warming,
droughts, sea level rise and tropical cyclones and changes
in Himalayas (R.krishnan, 2021). Forecasting of rainfall
was performed with the help of ARIMA, ARMA, and
SARIMA. Analysis of annual mean rainfall and change
point was calculated with the pettit test for the period
(1979-2015). Low convective rainfall rate makes high
convective precipitation .So; it provides more than normal
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moisture in Indian Ocean, which is an unfavourable
condition for abnormal rainfall (Bushra, 2020). The daily
gridded rainfall for India has evaluated using mann-kendall
test to analyse trends of rainfall. Data has taken for the
period (1901-2004). This study explored the causes for
abnormal rainfall is climate change. By this factor wet
areas becomes moistened and dry areas becomes patched
(Subimal, 2016).

2.3 Child abuse data

World Health organization refers that child abusing means
different kinds of problems facing between the ages of 0 to
18 years. Studies show that, every 3 in 4 members were
affected by the psychological fierceness on the age of 2 to
4 years of children. Every year 40-150 deaths occurred
worldwide, under the age of 18 years due to the child
maltreatment. Most of the children were facing variety of
problems (WHO, 2022). (Vinoth paul, 2021) described that
abusing is an evil of society. Care takers, doctor, parents
should create awareness regarding such painful situations
to children.

Child protection team should be allotted to the areas,
which is having high density of problems. Mental illness,
parental obstruction, disharmony are the factors which are
conceded by the author. Study was concentrated on
awareness of child sexual abuse (CSA). Results revealed
that statistically most of people are aware about POCSO
(Protection of children from sexual offences) comparing
with online compliant system of child abuse and one-stop
centre at hospitals. Lack of awareness and lack of
education is needed in the society (Ranjana, 2021).
Frequency of child abuse has reviewed and electronic
bibliographic data bases such as Cumulative Index to
Nursing and Allied Health (CINAHL), MEDLINE, global
health, Scopus and academic search complete. Reference
papers also scanned for the study in the period of June to
September 2021.there are 150 paper regarding child abuse
were collected and 20 papers selected based on the tools of
Effective Public Health Practice Project (EPHPP) and
Critical Appraisal Skills Programme (CASP) .The study

explored that up to 150 deaths occurred every year due to
child abuse. Boys and girls in the range of 17% and 31% of
were suffered by different kinds of child abusing problems.
The study discussed that high frequency of child abusing is
occurring in slum areas and impression rooted in poverty
and socioeconomic situations of the children (Nishamary,
2021).

Report of IAP briefly explained about child abusing. Types
of abuses, abusing methods, reasons for abuser, POSCO
act, llliterate and addiction for drugs are the main causes of
child abuse (Kiran, 2021). (Amisha, 2019) showed that the,
types of child abusing, causes and awareness among the
society regarding child abuse were explained. The Study
revealed that addiction to alcohol, drugs and personnel
tribulations are the sources for child abusing.Abusing and
neglecting of 720 adolescents in the place Jammu was
analysed using MIMIC model. Iliness of parental
education is a big factor on abusing and neglect of
adolescents based on the correlation (Rubycharak, 2014)

3. Methodology

The overall methodology of this paper is described in the
following picture. In this paper, diagnosing factors for
different domains are specified using two various measures
such as,

e Based on the studies of the domains

e Based on machine learning techniques
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Diagnosing
Factors

Fig.1. Diagnosing factors for different domains

3.1 Correlation

Correlation is a technique which is describing the
association among two variables. There are positive and
negative correlations are available based on the data. Based
on the correlation, autism and bilirubin data is compared
and in the same way annual rainfall and tree density will be
compared for the amount of association among the
attributes.

3.2 Causation

Causation is methodology for expressing association
among the variables. Causation is not like the correlation.
When two attributes are taking for the causation, effect of
one attribute can affect another attribute. This is known as
causation connection of the variables. Significance level
which is an estimator in the hypothesis testing can be
justified the causation among the variables. The relation of
causation of factors for autism, rainfall and child abuse
data is defined as,

» IF Jaundice is high , then autism is low

» IF Tree density is high then rainfall is high
» IF AD is High then child crime is high

3.3 Chi-Square test

Chi-Square test is an effective way for comparing two
variables based on some hypothesis. Especially categorical
data can be analysed using chi square test. In this paper,
autism data is having categorical data. So, chi-square test is
appropriate technique for autism data.

3.4 Diagnostic regression analysis

Regression analysis helps for diagnostic analytics to take a
decision on the bonding among the variables. Linear
regression is applied on the three types of data in the
following manner.

e Bilirubin level of jaundice and result of autism

e Tree density of states of India and annual rainfall

e Drug addicts in states of India and state wise child
abuse statistics

3.5 Identified factors based on the studies:
Autism: Jaundice

» Autism-jaundice: Jaundice is a harmful problem in
childhood. Bilirubin is a yellow colour pigment in the
blood bile and which is main cause of jaundice. Range
of direct bilirubin is 0.3ml/dl and total bilirubin is 0.1
to 1.2 mg/dl in the blood. When bilirubin gets
increasing, then jaundice can be identified this is
affecting the brain easily (Yvonne, 2016).

» Based on the studies, chemical mixed food items are
the factors for autism is in children. Packed food items
having some harmful chemicals such as bisphenyl,
perchlorate and some other chemicals which are
harmful to brain system of the children
(TakeoFujiwara, 2016).

Rainfall: Trees density

» Trees density for a region is describing a factor for
rainfall .Because trees makes climate as smooth and
reducing soil erosion. Computationally, trees cover in
medium dense data is compared with annual rainfall of
India for years 2001-2021.regression and correlation is
applied on this data.

Child abuse: Addiction of drugs

» Based on the discussion of literature studies, most of
the studies showed that the drug addiction and ill-
education and drug addiction are the main causes for
child abuse.
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3.6 Proposed Diagnose factors using Computational
intelligence technique:

Table.5: Procedure of Diagnostic Fuzzy Rules
Diagnostic Fuzzy Rules

Input: Statistical report of data
Output: Fuzzy rules

Step 1 : Load the data D

Step 2 Initialize the variables for

factors(al,a2..an)

linguistic

Step 3 : Combine the factors and linguistic variables

Step 4 : Framing the rules using linguistic variables
IFalisLV1 && a2isLV2
THEN Decision variable is LV

Step 5 : Display fuzzy rule

> In the above table, proposed approach is designed for
different kinds of data using fuzzy rules. In the Crisp
data can create only two linguistic variables such as
YES and NO.

» Factors are the attributes which are related to decision
making. Linguistic variables are flexible labels such
LOW, MEDIUM, HIGH.

» Decision making is taking an important position in
diagnostic analytics. Fuzzy rules are helpful to design
the factors for the data.

4. Results and discussion

4.1Diagnostic regression analysis:

Table.6: Metrics of Diagnostic Regression Analysis

Data fr[e)sgcr)i?glz) F-Statistic P-value ':S jVuZ:E(:
Autism data 28 2649 0420 7497
Rainfall data 10 7.095 0258  78.87
Child abuse 29 2197 0401  67.23
data

Performances of linear regression with the different kinds
of data are explored in the above table.5.F-statistic is a
component of evaluating the entire regression model and it
should be >1. P value for all the data is >0, hence the
depiction of model is suitable for the proposed factors
under the 95% of confidence level. Adjusted R? is an

estimator, which pretends the variation in the data for the
model.
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Fig.2. Association among the diagnostic factors with
autism ,rainfall and child abuse data

Fig.2 represents plot formation of linear relationship
among the attributes of different kinds of data.result of
autism and bilirubin range in the autism data.Tree density
and annual rainfall of india are compared in the rainfall
data.In child abuse data state wise child crime and
statewise drug addicts are compared .
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Fig.3. Residual g-q and leverage plots for autism, rainfall
and child abuse data

In the above fig.3, residuals-Q plots, leverage and cook*s
distance are explored for the three kinds of data. A residual
plot shows the linearity of the measures in the data. Line
on the residual plot represents the quality the linearity of
data. Q-Q plot discovers that the normality of data. 45° line
shows that the good normality available in the diagnosing
factors. Scale-location intimates that square looted of
observed predicted values and it specifies the similarity of
the residuals in the model. Leverage or cook’s distance is a
plot which shows the standard residuals of the model.
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4.2 Chi-Square test (x?) and correlation
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Fig.4. % of autism data and correlation plots of rainfall and
child abuse data

In the above fig.4 delivers the % test on autism data, which
is having categorical data. Based on the ¥ test, jaundice is
a factor for autism. Correlation plot specifies that the
relationship among the diagnosed factors and different data
are positively correlated.

4.3 Proposed diagnostic fuzzy rules

A fuzzy system consisting of 3 variables and 9 rules, Variables

Variables: rainfall(L, M, H)
trees(L.D, M, HD)
WS(L, M, H)

Rule

L& chemical %ois% L == autis
4 && chemical %is% H == auti
: is%

t
1
t
t
1
t
t
1
1 && chemic t

rees %ois'

Fig. 5. Fuzzy rule for autism,rainfall and child abuse data

In the above fig.5 shows that the model of fuzzy rule.
Autism and rainfall data are having the liguistic variables
as low, medium, high. Child abuse data is having very low,
medium, high, very high. Below fig.6 specifies the plots
representation of fuzzy rules.
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Fig.6/Plots for fuzzy rule linguistic variables

5. Conclusion

In this paper, diagnostic analytics performed on different
kinds of data. Machine learning approaches were used to
identify the diagnostic factors. Proposed fuzzy rules
produced utilising tools from computational intelligence.
The proposed fuzzy rules can be used to create fuzzy
inference systems in the future, and different types of data
can be processed utilizing perspective analytics.
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