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1 Overview.
This configuration manual offers specific instructions on how to set up the python
development environment and configurations to process the employee productivity and

performance dataset.

This study was carried out on windows 11, on a intel Processor ~ 11th Gen Intel(R)
Core(TM) i5-11400H @ 2.70GHz, 2688 Mhz, 6 Cores.

Minimum system requirements to run the code are as follows
Operating system Requirements. Windows 10/11, macOS 10.14
RAM requirements minimum 8gb of required

Storage requirements : at least 2gb of free storage space is required

Processor requirements : Recommended intel 17 ( intel 15 can work as well)
Python version 3.12.4 or higher.
Libraries required for implementing the code.

1. Pandas (1,5.3) : Required for Data analysis and manipulation.

2. Numpy (1.24.3) Required for numerical calculations.

3. Scikit-learn (1.3.0) required for importing machine learning algorithms.
4. Matplotlib (3.7.1) required for plotting and visualizatons.

5. Seaborn (0.12.2) required for data visualization.

6. Jupyter notebook : development environment.



# Importing datoset ( is in the S4ME folder as this Python/Jupyter file)
df =pd.read_csw{"D:/NCI Study/thesis folder/Weekly Reports/Extended Employee Performance_and Productivity Data.csw™)

Data Exploration
Replace for the dataset path with your own dataset path which is uploaded in the zip file
import the dataset and run the code

Run the below code for importing the necessary libraries

import pandas as pd

import numpy as np

import sklearn

import lightgbm as lgb

import matplotlib.pyplet as plt
import seaborn as sns

print("Pandas wversion:", pd._ version_ )

print ("NumPy wversion:", np._ wversion_ )
print("Scikit-learn version:", sklearn._ version_ )
print("LightGBM version:", lgb._ version_ )
print("Matplotlib wversion:", plt.matplotlib. wversion_ )
print("All libraries imported successfully!™)

Pandas version: 2.2.2

NumPy wversion: 1.26.4

Scikit-learn version: 1.4.2
LightGBM wversion: 4.6.8

Matplotlib version: 3.8.4

a4l11 libraries imported successfully!

Import the necessary libraries for implementing random forest model

from sklearn.model selection import train_test split
from sklearn.ensemble import RandomForestRegressor

from sklearn.metrics import r2_score, mean_absclute error, mean_squared_error

# Importing Random forest model

X_train, X_test, y_train, y_test = train_test_split(X final, y_final, test_size=8.2, random_state=42)

rf_model = RandomForestRegressor(n_estimators=480, max_depth=8, random_state=42)
rf_model.fit(X_train, y_train)
rf_pred = rf_model.predict(X_test)

print(” Baseline Random Forest:™)

print(f"R?: {r2_score(y_test, rf_pred):.4f}")
print(f"MAE: {mean_absolute_error(y_test, rf_pred):.2f")
print(f"MSE: {mean_squared_error(y_test, rf_pred):.2f}")

Baseline Random Forest:

RZ: @.31e3
MAE: @.71
MSE: @.76



Parameter confiuaraton of Hyper tunedRandom forest models.

Use the below paramerts to use the hyper tuned random forest model. And also import grid
search CV test combinations of the hypertuned random forest model.

# Hypertuning the random forest Regressor for best results

from sklearn.model_selection import GridSearchCV

param_grid = {
"n_estimators': [258,],
"max_depth’: [None,],
"min_samples_split': [2,5,],
"min_samples_leaf': [1,2,],
"max_features': ['sgrt', "log2']

# Setting up the grid search

rf = RandomForestRegressor(random_state=42)
grid_search = GridSearchCV(estimator=rf, param_grid=param_grid,
cv=3, n_jobs=-1, scoring="r2', verbose=2)

grid_search.fit(X_train, y_train)

best_rf = grid search.best_estimator_

y_pred_rf = best_rf.predict(¥_test)

print("Test R? score:", r2_score(y_test, y _pred rf))

Fitting 3 folds for each of 8 candidates, totalling 24 fits
Test R® score: ©.51745968859@3581

For importing the light GBM model import LGBM regressor from lightgbm.

51: | #inplementing Light gradient boosting machine (LGSM) Regressor £ R Ty aFa

from lightgbm import LGEMRegressor

1gbn_model = LGsMRegressor(
boosting_type='gbdt’,
n_estimators= 258,
learning_rate=a.s,
mex_depth=7,

subsample=e.5,

force_row_wise = True,

]

1gbn_model. £it(X_train, y_train)
1gbn_pred = 1gbm_model.predicr(X_test)

print(£"R*: {ri_score(y_test, lgbm_pred}:.4f}")
print(#"mag: [mean_sbsolute_errar(y_test, lgbm_pred):.2f}")

print(f"mse: [mean_squared_error(y_test, lgbm_pred):.zf]"}

[LightG8M] [Infe] Total Bins 879

[Lightesn] [Infc] mumber of data points in the train set: Geees, number of used festures: 7
[Light8M] [Infe] Start training from score 2.999738

[LightG8M] [Warning) No further splits with positive gain, best gain: -inf

[Lightesn] [warning] no further splits with positive gain, best gain: -inf

R?: 8.3899

MAE: B.36

wse: .21

2 Evaluation libraries.

For evaluating the performance of models and splitting the data into testing and training
import the below libraries called train_test split, 12 score, mean absolute error,
mean_squared_error.



from sklearn.model_selection import train_test_split
from sklearn.ensemble import RandomForestRegressor

from sklearn.metrics import r2_score, mean_absclute_error, mean_sguared_srror

# Imparting Fandom forest model

¥_train, X_test, y_train, y_test = train_test_split(¥_final, y_final, test_size=8.2, random_state=42)

Make sure that the XlsxWriter library is installed on your local machine to enable saving
results to a new Excel file. If not already installed, use pip install XIsxWriter.
pip install XlsxWriter

Requirement already satisfied: XlswWriter in c:lusers\raj\anaconda3\lib\site-packages (3.2.5)
Mote: you may need to restart the kernel to use updated packages.

import xlsxwriter . B T+*d & F 0
# Creating a new excel file

workbook = xlswwriter.Workbook('Efficiency Predictions.xlsx’)
worksheet = workbook.add worksheet('Results')

# Write headers of file

worksheet.write('Al", 'Actual Efficiency Score')
worksheet .write('B1", 'Predicted Efficiency Score')







