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Abstract: 
This research applies a Random Forest machine learning model to real sales data in order to classify 

customer order statuses. The study aims to evaluate the model’s predictive performance and explore how 

order status probabilities behave under uncertain conditions using Monte Carlo Simulation. The 

methodology includes data cleaning, feature encoding, model training, and simulation of random sales 

scenarios. Results showed a perfect classification performance with 100% accuracy. The simulation further 

indicated that the “Shipped” status had the highest probability under varying inputs. Overall, the study 

demonstrates the effectiveness of combining machine learning and simulation techniques for business data 

analysis. 
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INTRODUCTION 

Machine learning has become an essential tool for 

analyzing sales data and supporting decision-

making. This study focuses on developing an 

accurate model to classify order statuses such as 

Shipped, Cancelled, and On Hold based on sales 

data. A Random Forest model was applied and 

evaluated, and its stability was further analyzed 

using Monte Carlo Simulation under varying 

conditions. The importance of this research lies in 

improving order prediction, enhancing business 

decision-making, and providing a deeper 

understanding of sales behavior. 

 

I.    LITERATURE REVIEW 

Machine learning classification methods have been 

widely used for business analytics, particularly for 

predicting customer behavior and order outcomes. 

Random Forest, known for its robustness and 

reduction of overfitting, is commonly used in 

classification tasks involving heterogeneous data. 

Additionally, Monte Carlo Simulation is frequently 

applied to model uncertainty and estimate 

probabilistic outcomes in business environments. 

Together, these techniques provide a comprehensive 

framework for both deterministic prediction and 

variability analysis. 

 

II. METHODOLOGY 

The methodology consists of two main 

components: 

 

1. Machine Learning Model 

A. Data cleaning was applied by removing missing 

values. 

B. Categorical data was converted into numeric 

form using LabelEncoder. 

C. Numerical features were standardized using 

StandardScaler. 

D. A Random Forest Classifier was trained using an 

80/20 train-test split. 

 

2. Monte Carlo Simulation 

E. A total of 1000 random sales samples were 

generated using a normal distribution. 
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F. The trained model was used to classify each 

simulated input. 

G. The output distribution was analyzed to estimate 

the probability of each order status. 

 

III. RESULTS 

1. The Random Forest model achieved 100% 

accuracy, precision, recall, and F1-score, 

indicating exceptional classification 

performance. 

 

2. The Confusion Matrix showed that all test 

samples were correctly predicted. 

 

3. Monte Carlo Simulation results revealed that 

the predicted order statuses were 

overwhelmingly “Shipped,” with a 100% 

probability across simulations. 

 

 

Fig. 1: Monte Carlo Simulation Results for Order Status 

 

Fig. 1 The graph above shows the results of the 

Monte Carlo simulation, where the “Shipped” status 

had the highest probability. Other statuses, such as 

“Cancelled”, “Disputed”, and “On Hold”, had much 

lower frequencies, confirming the stability of the 

model under varying random sales conditions 

 

4. These findings confirm the stability and 

reliability of the model even under random 

variations in input values. 

 

 

 

IV. CONCLUSIONS 

This study applied the Random Forest model to 

analyze sales data, achieving a 100% accuracy in 

predicting order statuses. Additionally, Monte Carlo 

Simulation was used to estimate the probabilities of 

different order statuses, with results showing that the 

“Shipped” status had the highest probability. 

 These findings demonstrate the effectiveness of 

both models in improving prediction accuracy and 

supporting decision-making in business 

environments. Future work could enhance these 

models by incorporating additional variables to 

improve prediction accuracy in other domains. 
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