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Abstract:

Schizophrenia is a serious mental condition that places a significant clinical burden on
patients. In the sphere of health care, choosing the best classification algorithm to categories and
forecast disease is more significant. The importance of prediction is determined by the accuracy of
the dataset and the machine learning technology used to categories the dataset. Schizophrenia may
now be predicted early on because to advances in Machine Learning (ML) Algorithms. In this
research paper, we used six classifiers such as Logistic Regression, Naive Bayes, IBK, AdaBoost,
Decision Table, Random Forest. For this classification Weka tool with 10 fold cross validation is
used in six classifiers. The Confusion matrix is displayed, along with other relevant data and

graphics.

Introduction:

Schizophrenia is a severe mental health condition in which people have an unbalanced
interpretation of reality. Schizophrenia can include hallucinations, delusions, and profoundly
disturbed thought and behavior that interferes with everyday functioning and can be debilitating[3].
Many Psychologist uses ICD 10 Standards for Clinical Diagnose. Schizophrenia diagnose can be
done by its symptoms and various attributes. There are many questionnaire are available for severity
of Schizophrenia patients.With a global age-standardized point prevalence of schizophrenia of 0.28
percent, there are 21 million cases globally.[2]Data analysis and decision making are essential
components, particularly in the case of mental illness.[4] As shown in the international WHO study

[5],792 million people about common mental illnesses People all over the world are suffering from
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mental illness. Inrecent years, various studies have been conducted. Development of new and

objective methods for psychiatric diagnosis based on disability-related mechanisms rather than the
self-reported symptom-based diagnosis that is common today [6]. Due to the significant frequency of
anxiety and depressed mood disorders in the general population, the need for novel classification
techniques for mental diseases is particularly pressing.[7]

PROBLEM Statement:

Psychiatrist made decisions based on their clinical knowledge and physical examination,
Choosing the best possible machine learning algorithm for disease prediction requires careful
consideration.

Objective of Research:

The goal of this research is to determine the best classifier that can accurately predict
schizophrenia symptoms in individuals of any age while also proposing an examination of five
algorithms for schizophrenia prediction using ML approaches.

Data Collection and Methodology:

We collected raw data from Smt. Kashibai Navale Medical College and Hospital Narhe,
Pune. Attributes of data were Age, Gender, Education, Professional, Marital, Any other Disease,
Past_history, Family history, Class, etc.

The Weka tool [8] is used for the pre-processing for this research. The performance of the six
algorithms is then compared, and many key indicators are tested to see if they are a good set of

guidelines for predicting disorder.

Classification Algorithms
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1. Logistic Regression

Time taken to build model: 0.2 seconds

=== Stratified cross-validation ===

=== Summary ==

Correctly Classified Instances 127 £0.8917 &
Incorrectly Classified Instances 30 19.1083 ¢
Kappa Statistic 0.5599

Mean absolute error 0.1947

Root mean squared error 0.4288

Relative absolute error 42,2977 %

Root relative squared error 91.7577 &

Total Number of Instances 157

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class

0.888 0.314 0.852 0.865  0.%60 0.560  0.851 0.%06 No
0,626 0.132 0.718 0.636  0.700 0.560 0.852 0.713 Yes
Weighted Avg. 0.808 0.255 0.807 0.803  0.808 0.560  0.852 0.843

Confusion Matrix ===

a b < classified as
a =No
1635 | b= Yes

2. NaivyBayes

Time taken to build model: 0.02 seconds

=== Stratified cross-validation ===

== Summary ===
(
Correctly Classified Instances 128 81.5287 &
Incorrectly Classified Instances 28 18.4713 &
Kappa statistic 0.5675
Mean absolute error 0.2727
Root mean squared error 0.3693
Relative absolute srror €2.0319 %
Root relative squared srror 78.8336
Total Number of Instances 157

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure MCC ROC Brea FRC Rrea Class

0.887 0.333 0.847 0.887 0.886 0.569 0.868 0.933 No
0.667 0.113 0.739 0.667 0.701 0.569 0.868 0.766 Yes
Weighted Avg. 0.815 0.282 0.812 0.815 0.813 0.589 0.868 0.879

=== Confusion Matrix ===

a b <-- classified as
94 12 |
17 34 |

a = No
b = Yes

3.IBK

Time taken to build model: 0 seconds

=== Stratified cross-validation ===

= Sumrary =

Correctly Classified Instances 117 74.5223 %

Incorrectly Classified Instances 40 25.4777 %

Kappa statistic 0.4364

Mean absolute error 0.2562

Root mean squared error 0.5013

Relative absolute error 58.7421 %

Root relative squared error 107.0228 %

Total Number of Instances 157

=== Detailed Accuracy By Class ===
TP Rate TP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
0.783  0.333  0.830 0.783  0.806 0.438  0.727  0.803 Mo
0.667  0.217  0.5%¢ 0.667  0.630 0.438  0.727  0.520  Yes

Weighted Avg.  0.745  0.296  0.754 0.745  0.749 0438 0727 0.7

=== Confusion Matrix ===

a b < classified as
8323 | a=No
17 34 | b= Yes
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4. AdaBoost

5. Decision Table

6. Random Forest

=== Detailed Accuracy By
TE Rate
0.972
0.392

Weighted Avg. 0.783

=== Confusion Matrix ===

a b
103 3|
31 20 |

a=no

b = Yes

Time taken to build model: 0.05 seconds

=== Stratified cross-validation ===

Class ==

FP Rate Precision Recall F-Measure
0.608 0.76¢8 0.972 0.858
0.028 0.870 0.392 0.541
0.420 0.801 0.783 0.755

<-- classified as

Time taken to build model: 0.06 seconds

=== Stratified cross-validation ===

== Sumary ==

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean absolute error

Root mean squared error
Relative absolute error

Root relative squared error
Total Number of Instances

134
23
0.65
0.2831
0.3596
64.3949 %
76.7682 %
157

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall

0.93¢  0.314  0.861 0.934
0.686  0.066  0.833 0.686
Weighted Awvg. 0.854 0.233 0.852 0.85¢4

=== Confusion Matrix ===

a b <-- classifisd as
99 7| a=1HNo
16 35 | b = Yes

Time taken to build model: 0.13 seconds

=== Stravified cross-validation ===

== Summary —=

=== Detailed Accuracy By Class ===

95.3503 §
14.6497 %

F-Measure MCC

0.896 0.656
0.753 0.656
0.849 0.656

TP Rate FP Rate Precision Recall F-Measure MCC ROC Area
0.938  0.216  0.500 0.38  0.817 0.738 0.s27
0.784  0.066  0.851 0.784 0.8l 0.738 0.827

Weighted Avg.  0.885  0.167  0.884 0.885  0.884 0.738 0.s27

=== Confusion Matrix ===

a b < classified as
95 71 a=to
11401 b= Yes

=== Summary ===
Correctly Classified Instances 123 78.3439 %
Incorrectly Classified Instances 3 21.6561 %
Kappa statistic 0.4243

Mean absolute error 0.2983

Root mean squared error 0.3969

Relative absolute error 67.8691 %

Root relative squared error 92.6054 %

Total Number of Instances 157

Mcc
0.482
0.482
0.482

ROC Rrea
0.810
0.810
0.810

ERC Zrea Class

0.866 No
0.728 Yes
0.820

ROC Area PRC Area Class
0.846
0.732
0.80%

0.835
0.835
0.835

PRC Area Class

0.96¢
0.83%
0.925

No

Fo
tas

TOHOYryvy 7

Algorithm Result and Discussion

Error Rate(in Percentage)=(Incorrectly Classified Instance/Total Number of Instance)
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Algorithm | Correctly | Incorrect | Kappa | Mean Root Relative | Root Error
Instance | Instance | Statistic | Absolute | mean absolute | relative | Rate
Squared | Error squared
Error Error
Logistic 127 30 0.5599 [0.1947 | 0.4298 | 44.29 91.75 0.1910
Regression
Naivy 128 29 0.567 0.2727 | 0.3693 | 62.03 78.83 0.1847
Bayes
IBK 118 40 0.436 0.258 0.5013 | 58.7421 | 107.0228 | 0.2547
AdaBoost | 123 34 0.42 0.29 0.3869 | 67.86 82.60 0.2165
Decision 134 23 0.65 0.28 0.35 64.39 76.78 0.1464
Table
Random 139 18 0.73 0.25 0.32 58.76 69.65 0.1146
Forest

From the evaluation of six algorithms it is clear that Random Forest performed is well as
compared with other classification algorithms. By using Weka experimenter, the another evaluations
such as

Percent correct, Percent Incorrect, entroy gain, kappa statistics, mean absolute error.

aaaaaaa (1) function | (2) bayes (3) lazy. (4) meta. (5) rules (6) trees

*Psychological Data’ (00) 8200 | 83.04

W/ /41 O/0) (0/1/0)  (0/1/0)  (0/1/0)  (0/1/0)

R first-last\\\"\"' ~3020186088777067172

Percent correct

Test output

Dataset (1) function | (2) bayes (3) lazy. (4) meta. () Tules (6) trees

*Psychological Data’ (100)  18.00 1 16.96

W/ /ML /0) (0/10) (0/1/0)  (0/1/0)  (0/1/0)

cimal-places 4' 3932L1703254€553727

R first-last\\\"\"' ~303013€088777067172

Percent Incorrect
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Testoutput
weka. experiment. PairedCorrectedlTester -G 4,5,6 -D 1 -R 2 -5 0.05 -mean-prec 2 2 o 25 2 s
eeeee py_g:
0.05 (two tailed)
/25722 8:20 B
Dataset (1) functions. | (2) baye (3) lazy.I (4) meta (5) rule (€) ctree
"Psychological Data’ (100) -141.48 | 4.97v <1472 451V 4.83v 671V
W/ 1) (/10 (1/0/0) (1/0/0)  (1/0/0)
TR 1.0E-2 M -1 4 383210
ayes 17 5995231201785697655
1 W 0 -A \"wek: R \\\weka. = e
TM1 - 100 -5 1 -T 10 -W trees.DecisionStump' -1178107808933117974
1 onlable '-X 1 -5 \"BestFirst -D 1 -N 5\"' 2888557078165701326
i "-P 100 T 100 -num-slots 1 -K 0 ¥ 1.0 -V 0.001 -5 1' 1116839470751428658
Test output
weka. experinent. PaizedCorrectedITester -G 4,5,6 -D L -R 2 -5 0.05 -mean-prec 2 2 o 25 2 s
ng:  Kappa_statistic
1
0.05 (two tailed)
Soxt T
Dat 5/25/22 8:01 BM
Dataset (1) functio | (2) baye (3) lazy (4) meta (5) rule (6) tree
"Paychological Data' (L)) 0.60 1 0.61  0.4a 0.8 0.66 072
W/ /%) 1 (0/1/0) (0/1/0)  (0/170) (0/1/0) (0/1/0)
R L.0E-z M -1 4 383210
5995231201785697655
B \mwek - W\ ek R first-last\\\"\"' -3080136088777067172
STM1 '-P 100 -5 1 -I 10 -W trees.DecisionSturp' -1178107808933117974
Il ble '-X 1 -5 \"BestFirst -D 1 -N 5\"' 2838557078165701326
rest '-P 100 -1 100 -num-slots 1 -K O -¥ 1.0 -V 0,001 -5 1' 1116339470751428698
Test output
54,56 -D1-R2-50.05 -mean-prec 2 2 o 25 2 s

.05 (two tailed)

ed by: -
Date: ©/25/22 8:06 B

Dataset (1) functio | (2) baye (3) lazy (4) meta (5) rule (6) tree
*Psychological Data' (100) 0.19 | 0.26v 0.26  0.28v 028V 0.25
/0 100 (0/1/0) (1/0/0)  (1/0/0)  (0/1/0)

. 40 383211
yes 1 5995231201785697555

nStump! -1178107808933117974
528557072165701326
51 K0 M 1.0 -V 0.001 -3 1' 1116539470751428652

Mean Absolute Error
Conclusion:

The aim of this paper is to evaluate the six classifiers to find the underperforming classifier to
forecast schizophrenia by the data set collected from Smt. Kashibai Navale Medical college, Narhe.
The dataset is handled using WEKA tool. The tool indications that Random Forest predicted the

schizophrenia with 0.11% error rate. The upcoming work will be to develop this outcome and to
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cultivate a software to predict the psychological disorders.
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