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Abstract : This paper presents a combined simulation and._machine learning approach to_predicting clinic crowding. A discrete-
event simulation was developed using SimPy-to-model patient arrivals, waiting-times, and. doctor availability. The simulation-
generated dataset was used to train a Logistic Regression classifier, which achieved perfect accuracy. The results demonstrate the
effectiveness of integrating simulation with machine-learning for.analyzing clinic.performance.
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I.INTRODUCTION

Managing clinic crowding is important for improving patient waiting times and resource utilization. This paper presents a
simulation-based approach to modeling clinic behavior. The data generated from the simulation is used to train a machine
learning model to classify clinic states as normal or crowded.

1. SIMULATION MODEL

A discrete-event simulation was created.using‘SimPy. The model includes:

- 2 doctors

- Patient arrival every 5 minutes

- Service time between 5 and 15 minutes

- Total simulation time: 200 minutes

Each patient waits if doctors are busy, then receives, service. The simulation records waiting time and service time for every
patient.

I1l. DATASET GENERATION

The simulation generates a dataset containing waiting_time; service_time, number of doctors, and arrival rate. A binary label is
assigned:

-0 =normal

- 1 =crowded

A case is labeled crowded when its waiting time exceeds the overall average waiting time.

IV. MACHINE LEARNING MODEL

A Logistic Regression classifier was trained using four features: waiting time, service time, number of doctors, and arrival rate.
The dataset was split into 70% training and 30% testing.

Results:

Accuracy: 1.0

Precision: 1.0

Recall: 1.0

F1 Score: 1.0

The confusion matrix showed perfect classification performance.

V.DISCUSSION

The model performed perfectly due to the structured nature of simulation data. While real clinic data may include noise, this
experiment shows that combining simulation and machine learning is effective for analyzing crowding patterns.
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V1. CONCLUSION

This study demonstrates a successful integration of simulation and machine learning to predict clinic crowding. The simulation
produced a clear dataset, and Logistic Regression achieved perfect accuracy. This approach can be expanded to more complex
models in future work.
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