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1 Project Overview

Despite advancements in machine learning (ML) and deep learning (DL) techniques, current research
predominantly focuses on predicting mainly late delivery risk rather than estimating scheduled and actual
shipping durations which is very critical aspect for enhancing supply chain resilience. To address the gap, this
study aims to predict both scheduled and actual shipping durations using the DataCo SMART SUPPLY CHAIN
dataset. This research aims to make predictions as a multi-output regression problem while also employing

extensive preprocessing, feature selection, and hyperparameter optimization to mitigate the prediction error.

2 Files

Code is submitted in two files:
1) code_dataco_MLmodels.ipynb: In this file code for ML models are presented
2) code_data__Istmgru.ipynb : In this file code for DL models are presented

3) Dataset with name “DataCoSupplyChainDataset.csv” is also added in the folder.

3 Installations required

Use below command to install all the necessary installations required to run the code:

¢ pip install numpy matplotlib tensorflow pandas scikit-learn seaborn scipy xgboost

4 Steps to be followed

1) Load the dataset

file path = 'Datacos




2) Apply label encoder

for col in categorical columns:

cleaned dataset[col] = label encoder.fit transform(cleaned dataset[col])
preprocessed dataset = cleaned dataset

3) Test train validation split

X train, X _test, y train, y_test = train_test split(X, y, test_size=0.2, random state=42)

X train, X val, y train, y val = train test split(X train, y train, test size=0.1, random state=42)

4) Training decision tree model with hyper-parameters

param_grid = {
' depth': [5, 1@, 15, 20, 30],
R [[2y By 18]

model = DecisionTre ()

grid_search = GridSearchCV(estimator=model, param grid=param_grid, cv=5, n_jobs=-1, verbose=1, scoring="neg

grid_search.fit(X_train, y_train)

5) Similarly train the other ML models

rf_model = Ra E random_state=42)

param_grid = {
a : [10,20,30,50,100],

grid search = GridSearchcv(estimator=rf model, param grid=param grid, cv=2, n_jobs=-1, verbose=2,scoring=

grid search.fit(X train, y train)



6) Intialise and train the DL models

1stm model = Sequential()

1stm model.add(LSTM(5@, activation='relu', input_shape=(X train_scaled.shape[1], X _train_scaled.shape[2]), return_sequences=True))

1stm model.add(LSTM(5@, activation="relu'))

1stm model.add(Dense(2))
1stm model.compile(optimizer="adam®, loss="mse")

history = 1stm model.fit(X train scaled, y train, epochs=18, batch_size=32, validation data=(X val scaled, y val))

y_pred = lstm_model.predict(X_test_ scaled)

7) All the codes submitted ouput corresponding results and plots
5 System Requirements

e Processor: Minimum or greater than i5 processor required
e RAM of minimum 8GB required
e Code can be executed in visual studio or jupyter notebook or Google colab

e GPU is optional
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