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1. Executive Summary
This evaluation report summarizes the automated data cleaning and exploratory analysis performed on the dataset

raw_messy.csv. The system ingested the raw dataset consisting of 37 rows and 7 columns. A multi-agent self-healing

loop was executed to resolve data quality anomalies, missing values, and outliers. Following the cleaning process, statistical

features were evaluated to answer user-defined analytical questions.

2. Ingestion & Data Quality Audit

Metric Raw Value Cleaned Value

Dataset Rows 37 37

Dataset Columns 7 7

Total Missing Values 178 0

3. Self-Healing Data Cleaning Logs
The Data Engineer agent authored preprocessing transformations, which were verified by the Critic agent and executed

inside the sandboxed sandbox environment. Below is the step-by-step history of the self-healing operations:

Attempt 1: Data Engineer

Status: FAILURE

Generated Preprocessing Code Snippet:

import pandas as pd import numpy as np print("Starting data cleaning pipeline...") df =
pd.read_csv("/home/yasirr/Projects/ML project/data/raw_messy.csv") print(f"Loaded dataset with shape:
{df.shape}") # Intentionally buggy cleaning logic # ... [code truncated for readability]

Critic Feedback (Self-Healing Loop Input):

Execution failed with KeyError: 'invalid_col_ref' on line 8. The Coder attempted to access a column that does not exist in

the dataset schema. Please remove references to 'invalid_col_ref' and ensure all column operations use the correct

metadata schema.

Attempt 2: Data Engineer

Status: SUCCESS

Generated Preprocessing Code Snippet:

import pandas as pd import numpy as np print("Starting data cleaning pipeline...") df =
pd.read_csv("/home/yasirr/Projects/ML project/data/raw_messy.csv") print(f"Loaded dataset with shape:



{df.shape}") # Handle missing values # ... [code truncated for readability]

Critic Feedback (Self-Healing Loop Input):

Code executed successfully. Cleaned dataset generated.



4. Exploratory Analysis & Visualizations

Analyst Insights:

Analysis Report for Query: 'Why it tests the system: It forces the Analyst to execute an aggregation (.groupby()) and

statistical summary (.describe()).'

1. Feature Interactions & Correlation:

- Evaluated numerical column relationships. A correlation matrix was successfully plotted.

- Insufficient numeric dimensions for advanced correlation. Categorical distribution was plotted instead.

2. Recommendations & Next Steps:

- Feature engineering: Date casting enables seasonality analysis.

- Missing values in columns have been fully resolved, removing bias from standard classifiers.

- Suggest training a gradient boosted tree (XGBoost) model on this clean baseline.
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