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Risk Prediction and Factor Analysis of Alzheimer’ s Disease

Alzheimer’ s disease is challenging to detect in its early stages. However, early prediction is critical
for timely treatment and intervention. This study presents a risk prediction model using clinical and
brain imaging data, developed with the Multi-Sigma®’ s neural network. Key predictive factors were
identified through contribution analysis.

1. Data Used for Analysis

We used open dataset from OASIS-2, featuring cognitive assessments (MMSE, CDR), brain imaging data (eTIV,
nWBV, ASF), gender (female: 0, male: 1), age, years of education, and socioeconomic status (1 to 5). The target
variable was binary: healthy (0) or dementia/progression to dementia (1).

2. Alzheimer’ s Disease Risk Prediction Using Multi-Sigma®

The prediction model based on Multi-Sigma®’ s neural network achieved a high accuracy of 96.0% and
demonstrated excellent classification performance with an AUC of 0.973. Of the 75 test cases, the model yielded
34 true positives (TP), 38 true negatives (TN), O false positives (FP), and 3 false negatives (FN).
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3. Contribution Analysis Using Multi—Sigma®

Multi-Sigma®’ s contribution analysis
feature revealed the impact of each variable
on the prediction of Alzheimer’ s disease
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4. Conclusion

The neural network model built with Multi—Sigma® achieved 96.0% accuracy in predicting Alzheimer’ s disease risk.
Among the variables, CDR was identified as the most important predictive factor, with eTIV, years of education, and
MMSE also making significant contributions to risk prediction. These indicators may support earlier intervention in
disease progression.

(Data source) Data were provided by OASIS-2: Longitudinal: Principal Investigators: D. Marcus, R, Buckner, J. Csernansky, J. Morris; P50 AG05681,
P01 AG03991, P01 AG026276,R01 AG021910, P20 MH071616, U24 RR021382

AIZOTH inc. provides a range of Al services, including Multi-Sigma®, Al consulting, experimental
condition optimization support, and contract research and development. https:/aizoth.com/en/service/multi-sigma/

Multi-Sigma® is a cloud-based Al software designed for research and development, significantly info@aizoth.com
reducing experimental workload and enabling researchers to discover innovative solutions to real-
world challenges with minimal experimental datasets.
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