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Time taken to build mcdel: 0 seconds

Stratified cross-validation =

Summary ===

Correctly Classified Instances 38eé 96.5 £
Incorrectly Classified Instances 14 £ Py %
Kappa statistic 0.9261

Mean absoclute error 0.038

Root mean sguared error 0.1853

Relative absclute error 8.111 %

Rocot relative squared error 38.267 =

Total Number cf Instances 400

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure

0.95¢6 0.02 0.988 0.956 0.972

0.98 0.044 0.93 0.98 0.955

Weighted Avg. 0.9865 0.029 0.966 0.965 0.965

= Confusion Matrix

a b <-- classified as
239 A3 a = ckd
3 147 | b = notckd

Weka ;iws 048 poas &30 Jow (g3l ool Y IS

Time taken to build model: 0.01 seconds

Stratified cross—validation ===

=== Summary ===

ROC Area
0.98
0.98
0.98

Correctly Classified Instances 380 o5 =
Incorrectly Classified Instances 20 s =
Kappa statistic 0.89861

Mean absolute error 0.0479

ROOT mean squared error 0.2048

Relative absoclute error 10.2125 =

Root relative sguared error 42.2526 %

Total Humber of Instances 400

=== Detailed Accuracy By Class ===

TF Rate FF Rate Precision Recall F-Measure

0.3z [a] 1 0.3z 0.958

1 o.os o.s82 1 0.938

Weighted Avg. 0.395 0.03 0.958 0.395 0.951

=== Confusion Matrixz ===

a b <—— classified as
230 =zo | a2 = ckd
o 150 | b = notckd

ROC Area

1
1
1
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Class
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Time taken teo build model: 0.4 seconds

Stratified cross-validation ==
Summary ===

Correctly Classified Instances 399 99.7S
Incorrectly Classified Instances 1 0.25
Kappa statistic 0.9947

Mean absolute error 0.041

Rocot mean sguared error 0.0&84

Relative absclute error 8.7441

Root relative sguared error 17.3414

Total Number of Instances 400

Detailed Accuracy By Class

TP Rate FP Rate Precision Recall F-Measure
0.99¢& o 1 0.99%¢6 0.998
1 0.004 0.993 1 0.997
Weighted Avg. 0.998 0.002 0.998 0.998 0.93%8

=== Confusion Matrix =—=
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Mlp Naive Bayes
M Accuracy 98.4 95.6
B Specificity 96.7 100
M Sensitivity 98.9 95
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Introduction: Chronic kidney disease (CKD) is one of the most important public health concerns worldwide. The
steady increase in the number of people with End-stage renal disease (ESRD) needing a kidney transplant to survive
and incur high costs, highlights early diagnosis and treatment of the disease. This study aimed to design a Clinical
Decision Support System (CDSS) for diagnosing CKD and predicting the advanced stage to achieve better
management and treatment of the disease.

Materials and Methods: In this retrospective and developmental study, we studied the records of 600 suspected
CKD cases with 22 variables referred to ShahidLabbafinejad Hospital in Tehran from 2019 to 2020. Data mining
algorithms such as Naive Bayesian, Random Forest, Multilayer Perceptron neural network, and J-48 decision tree
were developed based on extracted variables. Then the recital of selected models was compared by some performance
indices and 10-fold cross-validation. Finally, the most appropriate prediction model in terms of performance was
implemented using the C # programming language.

Results: Random Forest classification algorithm with an accuracy of 99.8% and 88.66%, specificity of 100% and
93.8%, the sensitivity of 99.75% and 88.7%, f-measure of 99.8% and 88.7%, kappa score of 99.4% and 82.73%, and
ROC of 100% and 90.52% was identified as the best data mining model for CKD diagnosis and prediction
respectively.

Conclusion: The developed MC-DMK system based random Forestcan be used practically in clinical settings.

Keywords: Chronic Kidney Failure, Glomerular Filtration Rate, Clinical Decision Support Systems, Data Mining;
Computer Neural Networks, Algorithm
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