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Abstract
In Healthcare systems, for prediction psychological health several attributes have been developed.
These psychological attributes integrate the study of outcomes of attributers such as stress, anger,
fatigue and depression. The existing models are built up on multiple regression method and theories
give a reason to effect model of the psychological health prediction. Though, this raised algorithm
depends on the outcomes of the survey. The association among these inspection replies and
psychological attributes are not linear due unevenness of data. For inconsistency in the data, the
dependability of the algorithm cuts and finally maintenance cost of algorithm revision rises. Similarly,
when new attributes are measured, the whole algorithm should be rebuilt from the beginning. Our
effort is to observes the probability of machine learning algorithms to foresee the psychological
attributes grounded on the reconstructed responses. The paper compares 4 machine learning
algorithms i.e. Multi-layer perceptron, Principal component analysis, Random forest, and k nearest
neighbour regression, are related and the experimental results are obtained.
Keywords: Multi-layer perceptron (MLP), Principal component analysis (PCA), Random forest (RF),
and k nearest neighbour regression (kNN)
1. INTRODUCTION
Comparing machine learning algorithms for the healthcare service to prediction of patient’s
psychological health. The main group of customers for psychological wellness care services are
ordinary people with mental illness. In such a situation, data inequity occurs, their outcomes on
psychological illness attributes trend to be altered. Thus, Healthcare schemes should take
classification algorithms, which causes data unevenness problematic as well. Additional task is to
adapt the model for the collected data. With the new attributes or items after taking into count, the
whole model again should be reconstructed. This paper, we compare the feasibility of different types
of machine learning algorithms to foresee the psychological wellness attributes built up on the newly
reconstructed responses and machine learning algorithms.
2. LITERATURE SURVEY
2.1. Reference [1]:
This paper is related the current disagreements of the order of replicability for behavioural study to be
analysed by means of inference for statistically analysing the forecast of prediction of psychological
health conditions in researches. Here the authors claim the in addition to the systematic workflow of
the psychological workflow to the research on psychological experiments based on Machine learning
algorithms will reflect in increasing the accuracy and at the same time minimise replicability of
subjects. In comparison to numerical interference machine learning experimental analysis of data is
uncertainty model and mainly spotlights to foresee the prediction instead of inference. Author add the
possible drawbacks of the result of the ML based algorithms depending on the experimental output.
Disoriented usage paths towards high-optimised precision prediction is very likely to be observed by
using statistical inference. To avoid such defects the advanced machine learning technique are used to
cross validate each model. Machine Learning models are normally referred black boxes and different
algorithms are compared for much clear the forecast of output.
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2.2. Reference [2]:
Multiplayer Online Battle Games are the foremost category of gaming mode played worldwide. The
player to player interaction makes these games more attractive and addictive. Previous researches
show there are more intense psychological disorders in the players who engage them too much to
online multi-player games. Online gaming dis-order is linked to the parameters like impulsivity,
anxiety and Attention deficit hyperactivity disorder. In this paper the authors propose the approach to
the PUBG and the player stats which are related to the self-esteem measure of the game to foresee
whether the player suffers from the Psychological gaming disorder or Attention deficit hyperactivity
disorder or Generalized anxiety disorder. This paper abstracts the game and gamers statistics in the
game form the global PUBG players to foresee the Psychological gaming disorder or Attention deficit
hyperactivity disorder or Generalized anxiety disorder. The experimental output gives the prediction
with accuracy of the following measures Psychological gaming disorder, Attention deficit
hyperactivity disorder and Generalized anxiety disorder 93.18%, 81.81% and 84.9% respectively. The
numerical give a confident correlation with Internet Gaming Disorder and Attention Deficit
Hyperactivity Disorder representing the dangerous effects of Multiplayer Online Battle Arena.
2.3. Reference [3]:
Number of attributes are related to different courses of depression. These attributes are built up on the
contrasting groups with unknown values. This study estimates that the predicted values of lot of
psychological, clinical and biological characteristics to foresee the depression and is targeted to
acknowledge the best set of attributes for the machine learning algorithms. 804 unipolar
psychologically ill patients are studied on a set of eighty-one demographic and other attributes are
used for assessment of patient’s condition and are followed up for another two years. Attributes are
grouped by order (i) the occurrence of depression analysis and followed up for another two years. (ii)
Disease trajectory clusters groups (fast reduction, n = 356, slow development n = 273, and long-lasting
n = 175) recognized by dominant increase in growth analysis. An orderly logistic regression, post
ordered by well controlled over fault of the system are used to foresee the course of depression and
for evaluation of the prognostic numerical based on independent attributes. Considering the inventory
of depressive symptomatology, the prediction can be rapid remission of depression with a precision of
62% and the presence of mental disability is measured with an accuracy of 66%. Other medical,
mental, or biological variables did not advance the forecasting of psychological status. Among the
humongous set of attributes taken, only IDS has given the solid outputs, even though this study
mirrors the one of the likely methodological method the precision is good enough and further
improvement is needed for the deployment of the machine learning algorithms.
2.4. Reference [4]:
To reduce the risk of jeopardising the Mental and psychological health of the people and Help the
people to make correct choice to decrease the mental or social tensions and increase the awareness
among the general public. The efficient application of project at different levels can be persuaded if
relativity and the dynamic nature of the algorithms can be executed on psychological health of people.
The author designs a form to collect the data set on Psychological wellness of youth. Even though the
final conclusion will be given by a certified psychologist, who are not constantly accessible in rural
areas. This project mainly concerns the rural areas with minimalistic mental and psychological health
care. In these kinds of situations, the approaches of different machine learning technique and data
mining are used to create an interface and the results are used to assess the psychological status of the
person. This research also handles the group method of data handling (GMDH) is used and the double
multi layered poly neural network with active neurons are used to highlight the classifiers for four
classes of wellbeing of the adolescence. The analysed data contains the above two hundred youths
ageing between twelve years to seventeen years from different schools in rural areas. The outcomes of
the research indicate the percentage of correct classification for the two cases of wellbeing and not
well-being which are always accurate up to more than 90% for an individual.
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2.5. Reference[5]:
Now-a-days stress is a major issue among the students particularly Mental Stress. In the past this age
group is considered as most care free but now tables are turned as they are facing lot of stress.
Depression, suicide, heart attack, and stroke are generally caused due to stress. This research
concludes the mental stress of students before the exam and during the use of internet. The main moto
of this research is to calculate the mental stress of students during different points in their life. This is
most underrated problem among students which is often ignored. An analysis was performed using
four machine learning algorithms on how these measures have effect on the mind of a student and will
likewise correlate this stress with the time spent on the internet. The collected data was from JIIT and
has a sample set of two hundred and six pupils’ info. The 4 different algorithms are use LR, NB, RF
and SVM are used and compassion, specificity, and precision are used as parameter for a presentation.
Presentation and precision of information are additional modified through ten-Fold cross
authentication. Maximum possible precision is given by SVM - 85%.
3. PSYCHOLOGICAL WELLNESS DATA:
For this research, we measure different mental health conditions like anxiety, depression, stress,
outrage, natural estimations e.g.: temperature, activity, and humidity etc. These measures also include
some basic profiles like age, sex, occupation and many more. These measures are gathered different
literature surveys on psychology and validated by several experts (like professors and post-doctoral
researchers). Survey led by proficient survey agency and at last hundreds of valid responses are
utilized. Above natural estimations or environmental measurement (e.g., temperature, luminance,
activity, humidity, and noise level in the room) are measured using specific sensors.
Problem statement:
The main factor that increases the utility is a valuable service provided to the customers by the
administration. By these services customer's happiness or well-being status will boost up. The present
universal healthcare systems gather the psychological characteristics data to improve the wellbeing
status but it does have few limitations. Likewise, past research works vigorously depend on complex
review things. Well-being is generally classified into physical wellness and psychological wellness. In
this research we focus on psychological wellness. Psychological wellness effect and causes model is
developed using multiple regression method. The reliability of the model decreases by the
inconsistency in the data that is collected from user survey. Non-linear nature of these indices and
variables are not captured by this multiple regression method. To endure data inconsistency problem
well universal healthcare system should use classification algorithms. Adaptability of the model is
also one of the major challenges. whole model ought to be built once more, when new attributes or
measures or items are considered. In this research, we look at the possibility of machine learning
algorithms to for reconstructed responses to estimate or predict the psychological wellness. If any
machine learning approach is well designed then the realism of the psychological wellness measures
will be increased [12-20].
By far to our knowledge, applying machine learning algorithms to psychological wellness data lacks
in previous literature serves. Machine learning algorithms perform differently for different datasets.
One which provides better prediction for any type of datasets (like seen data or unseen data) such type
of algorithms should be chosen. Four best algorithms are considered in this research paper to predict
the psychological wellness each one has its own advantages and disadvantages. Algorithms like, k
nearest neighbour (KNN), Multi-layer perceptron (MLP), Random Forest, PCA are used in this
research. For the remainder of this paper, we depict the obtaining process and data features in section
2.we briefly summarize the machine learning algorithms KNN,MLP,RF,PCA we consider for this
research in section 3.Outputs obtained by this algorithms are revealed and examined in section4.We
conclude this research paper with future works in section 5.
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3.1. K nearest neighbour regression:
The K Nearest Neighbour (KNN) is a very simple and basic algorithm. It is a supervised machine
learning algorithm which is easy-to-implement and can be used to tackle both regression and
classification problem. Classification is the primary area where KNN is used. Classifies new points
based on a similarity measure. The KNN algorithm predicts that the same kind of things are nearer to
each other. KNN’s major drawback is it gets significantly slow as the data volume expands and for
which it will be impractical option in situations where predictions need to be made quickly. There are
many applications of KNN in different fields like medicine, economic forecasting, Business purposes
like (data compression) etc. It is used in classification, used to get missing values and measure
document similarities, used in pattern recognition and gene expression and also used to get 3D
structure of protein and has many more uses or applications.
KNN predicts the input data’s function value f(x) using K closest neighbouring data in the training
data set TD={x1,x2,...., xn} as follows:

where P(x) is the set of k nearest data to x in the training dataset (Figure n). P(x) should contain
always odd values. Note that the predicted value f (x) is a weighted average where the weights are
proportional to the Euclidean distance D2 I. This is one type of kNN regression and other weight
functions can also be used.

Fig-1 n-KNN Scheme
3.2. Multi-Layered Perceptron
The Multi-layered perceptron is a feedforward neural network, it consists of three layers namely input
layer, hidden layers and output layer. Input layer-takes the input, hidden layer-performs all operations
to the input, output layer-displays the output. It can be used for identification of images, detection of
spam, prediction of voting etc. It is a learning algorithm which learns by training on a dataset. It
transfers information from one to other through interconnected neurons. Values are assigned to each
neuron in the network. Weights are assigned to connections between the layers and a technique called
Backpropagation used to optimize the weights by using outputs as an input. An error will be occurred
if there is output is changed from original output and Backpropagation returns this error back through
network so that weights are readjusted and errors will be minimized. This process will be repeated till
we get the correct output. The neural networks work fine by the final weights. The main advantages of
Multi-layer Perceptron are: It has a capability to learn non-linear models and in real-time using partial
fit.
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Fig- 2 Multilayer perceptron model of accuracy and loss plots
3.3. Principal Component Analysis (Pca)
PCA is a statistical system that permits to outline the data content in huge information tables by
methods for an arrangement of summary indices that can be all the more effortlessly envisioned and
analysed. Working: PCA calculates the covariance of matrix of data points from the data set. It
calculates eigen vectors and rearranges the resultant eigen values in the descending order. It chooses k
dimensions from first k eigen vectors and Changes the first n dimensional data points into k
dimensions. The goal of PCA is that those recently discovered dimensions ought to permit us to
anticipate/reconstruct the first dimensions. The remaking/projection error are to be limited.
Applications: PCA is prevalently utilized as a dimensionality reduction procedure in things like facial
acknowledgment, PC vision and image compression. It is likewise utilized for discovering designs in
information of high measurement in the field of finance, data mining, bioinformatics, psychology
wellness and so forth.
In 2-D dataset have only two dimensions like (count, mental health consequence). In two-dimensional
coordinate system this 2-D dataset will be marked. But if we need to obtain variation, PCA finds
another arranged framework in which each point has another point’s (x, y) value. The axes don’t
signify like anything physical; they're combinations of count and mental health consequence called
"principal components" that are picked to give one axes lots of variation. The extensional type of the
PCA is known as multi-dimensional Principal component Analysis. PCA is increasingly helpful to
expel the dimensions in the multi variate information analysis for the multi-dimensional information.
singular value decomposition (SVD) is predominantly usable to gauge the PCA due to its numerical
stability. And higher-order SVD (HOSVD) calculates the multi-dimensional PCA. In this paper, we
use multi-dimensional PCA to the multi-dimensional data of psychology wellness and depict the
aftereffects of the experimental analysis.
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Fig-3
3.4. Random forest:
Random Forest algorithm came from the decision trees. In decision tree question asked about the data
depending on the features. And each question will have either true or false solutions that divided the
nodes according to that. The data points will be moved down the tree depending on the solutions of
the questions. Leaf nodes won’t have questions in it as final predictions will be made here. So, to find
a new point just move down to the tree. But decision tree will be overfitted if we didn’t limit the
number of levels because it’ll keep on going till it has exact one leaf node for every observation. This
kind of classifications won’t be completely true always. So, we can combine more decision trees to
single model which is called Random Forest.
Random Forest is a classified algorithm where it creates the forests randomly. The accuracy is directly
proportional to the number of trees formed. There are two steps in the RF algorithm. Random forest
creation is the first one and predicting by classifiers to the one which is created in the first step is the
second step.

Fig-4
Pseudocode:
1. Takes the input and follows the rules set by the decision trees which are created randomly and it
stores the predicted output.
2. It calculates the votes of the output that are predicted before.
3. Uses Random Forest Algorithm to find the final predicted output by calculating high voted output.
Applications:
Random Forest works efficiently in bank services, medical care, stocks and also in E-commerce. The
main advantage of the Random Forest Algorithm is It avoids overfitting, identifies the most important
things in the dataset which is trained.
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4. CONCLUSION
From the data we used the following algorithms the accuracy of the prediction is as follows:
Principal component analysis – 63.91%
k Nearest Neighbour – 48.14%
Naive Bayes – 63.75%
Random Forest Classifier – 65.75%
So the best algorithm for use is Random forest. We suggest that the random forest is very accurate of
all the above algorithms.

Fig-5
The stats of the data we used for training and testing the algorithms

ISSN: 2005-4238 IJAST
Copyright ⓒ 2020 SERSC

256

International Journal of Advanced Science and Technology
Vol. 29, No. 12s, (2020), pp. 250-258

Fig-6
Accuracy plot

Fig-7
Loss plot
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