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Configuration Manual

Dnyanesh Mohan Bhonde
x23270802

1 Introduction

This Configuration manual helps the user to replicate the research project "Hunger Hot-
spots Prediction: Evaluating the Effectiveness of Data-Driven Prediction for Early Crisis
Identification.” The manual explain the storage, hardware and software requirements,
programming languages, tools and system setup used in the development of the research
project.

2 System Configuration

2.1 Storage

The research project dataset is stored in an online Google Drive as shown in the figure.
There is a folder ”Thesis dataset” that contains Wf{p-hungermap.CSV and clean data
“cleaned_dataset.csv. The data is stored on cloud-based storage to open it easily, share,
and update. It also helps to keep the data safe, access it from other devices and work
well with other tools for data analysis.

Thesis Dataset
Mive Q. Searchin Drive

+ New My Drive > Thesis Dataset ~

(3 Home X 1selected &t &, (3] [ (5]

v @ My Drive

+[[0 Computers

Name b

E wfp-hungermap.csv 2%

2\ Shared with me

@ Recent B cleaned_dataset.csv 2t
Y% Starred

® Spam

M Trash

< Storage

Figure 1: Cloud storage folder containing project datasets



2.2 Hardware Specification

The research project is developed on a computer with the following specifications.

Table 1: Device Specifications
Specification | Details
Device Name | LAPTOP-NPOTRVVQ
Processor Intel(R) Core(TM) 15-9300H CPU @ 2.40GHz (2.40 GHz)

Installed RAM | 8.00 GB (7.85 GB usable)
System Type 64-bit operating system, x64-based processor

The specification in table 1 gives an efficient performance balance that is suitable for data
processing and analytical applications requiring compute.

2.3 Software Specification
2.3.1 Operating System

Edition Windows 11 Home
Version
Installed on

OS build

Experience

Figure 2: Operating system information of the device

2.3.2 Tools
Tool Purpose
Jupyter Notebook | Interactive code execution
Python Core programming language
VSCode Code development environment
Google Drive Cloud file storage
Tableau Advanced data visualization
Miniconda Environment and dependency management

Table 2: Software Tools Used in the Project

Table 2 shows various tools are used to provide specific purpose in the project. Jupy-
ter Notebook is used to for code execution, while python is used as the core programming
language. VS Code provides the development, and Google Drive is used for cloud file stor-
age. Tableau gives advanced data visualization, and Miniconda handles the environment
and dependency management



2.3.3 Python Environment Setup

Figure 3 shows that the project is running in the base environment of miniconda using
python version 3.12.9. This environment helps to manage all necessary libraries and
dependencies needed for execution of the code.

~\miniconda3\python.exe - Currenth

Figure 3: Base environment using Python 3.12.9 in Miniconda

3 Implementation Setup

This section gives an overview of the implementation setup such as collecting data, storing
in Google Drive, code implementation, and libraries.

3.1 Data Collection

) OCHA Senvices v ? FAQ | & Login | & Signup | [ SwitchtoHDXLite

HDX Q DATA | LOCATIONS | ORGANISATIONS | PRODUCTSV ADD DATA

HOME / DATASETS / ZIMBABWE - HUNGERMAP DATA

Zimbabwe - HungerMap data

WFP
HungerMapLIVE is the World Food Programme (WFP)’s global hunger monitoring system. It combines key metrics from A \)
various data sources - such as food security information, weather, population size, conflict, hazards, nutrition \’ V ld d
information and macro-economic data - to help assess, monitor and predict the magnitude and severity of hunger in \{\ yv Wor Foo
near real-time. The resulting ... More N2 Programme

wfp.org

B @ a1l | 200+ Downloads | This dataset updates: As needed Contact the contributor | (%) @ @

This dataset is part of the data series [?]: WFP - Food Security Indicators

Figure 4: Dataset Source from the HDX platform

Figure 4 shows dataset use in the research is collected from the World Food Programme’s
HungerMapLive platform from the HDX(Humanitarian Data Exchange) Humdata.org
. It gives details about the hunger-related indicators from Zimbabwe, prevalence,
population, and food insecurity metrics. This helps to monitor and predict the hunger
hotspot across the regions.



3.2 Libraries

Library Use (3 Words)

pandas Data manipulation, analysis
numpy Numerical array operations
matplotlib | Static data visualization
seaborn Statistical plot styling
datetime Date-time calculations
sklearn Machine learning tools
xgboost Gradient boosting regression
tensorflow | Deep learning models
random Random number generation

Table 3: Libraries Used and Their Main Purpose

Table 3 gives the key information of python libraries used in the project. Each row of lists
of library name alongside their primary function is summarized. It contains the libraries
for data manipulation, visualization and machine learning. The table help to clarify the
role of each library in the data science pipeline. This format improves the readability and
supports quick reference during documentation or presentations [Sundaram et al. (2023).
Figure 5 shows the libraries that are imported.

"t train_test split
t mean_squared error, r2_score

mean_squared_error, r2_score
flow.keras.models Sequential
t LSTM, Dense

standardscaler
n_squared_error, r2_score
~t train_test_split

eeRegr P

mean_squared_error, r2_score

d_error, r2_score

Figure 5: Loading a CSV file from Google Drive using Pandas

3.3 Load Dataset

This section shows the dataset load from the Google Drive using the pandas library and
it read CSV file into data frame for anlysis and preprocessing.



df = pd.read_csv(url)

Figure 6: Loading a CSV file from Google Drive using Pandas

Figure 7 shows the first five rows of the dataset, which shows that first row is a
metarow and has columns like Countrycode, adminzone, prevalence, etc.

countrycode countryname adminone adminlevel date datatype  indicator name  population prevalence
#country+code  #country+name #adml+name #meta+adminlevel #date #data+type #indicatortname #population #indicator+prevalence

ZWE Zimbabwe NaN national é?ii; SURVEY fes 4501062  0.2965325928707062

7WE Zimbabwe NaN national é?ii; SURVEY rcsi 8885207  0.5853627040942525

ZWE Zimbabwe Bulawayo subnational é?ii; SURVEY total 665940 NaN

7ZWE Zimbabwe Bulawayo subnational é?ii; SURVEY fcs 94628  0.1420968856053098

Figure 7: Dataset Preview

3.4 Data Preprocessing

Figure 8 shows the data preprocessing on the dataframe. It clean the data by converting
types, handling missing values, and normalizing column names and it finally cleaned data
to csv file.

data_preprocessing(df):

df= df.iloc[1:].reset_index(dro

df[’ ] d.to_datetime(df['dat
lation'] = pd.te_numeric(df[

df.columns ' 1% °°
df[’ '
print(df.head(
print(df.isnull().s
df.to_csv(r" s
data_preprocessing(df)

Figure 8: Data preprocessing



3.5 Feature Engineering

def FeatureEngineering(df):
df = df.copy()

for col in adminone’
if col in df.columns:
df[col] = LabelEnc r().fit transform(df[col].astype(

= pd.to_numeric(df.get( ), errors
pd.to_numeric(df.ge dmin "), errors
pd.to numeric(df.get( i errors

n df.columns:
1.dt.year

1.dt.month
].dt.quarter

df.columns:
d'] = standardscaler().fit transform(df[[’
np.logip(df[" lation®])

dummy_cols = [c¢ for c¢ in ['coun "datat '] if ¢ in df.columns]
if dummy cols:
df = pd.get_dummies(df, columns=dummy_cols, drop_first=True)

df = df.dropna(subset=["population’, "adminle D
ion'] * df['adminl
et(df.columns)
one’] * df['ind

df = FeatureEngineering(df]

Figure 9: Feature Engineering

Figure 9 shows a python function that prepares the dataset for modelling. It convert
date columns, encodes categorical features, scales numerical data and creates interaction
terms. The transformed data is ready for input into machine learning approaches.

3.6 Model Implementation
3.6.1 XGBoost Model

Figure 10 code train the XGBoost model regression to predict hunger prevalence using
feature and split the data, fit the model,make predictions, and evaluate the performance
with MSE,RMSE,and R2.



features_xgb = ["ad
X _xgb = df[features_x
y_xgb = df['p

X_train_xgb, X test_xgh, y_train_xgb, y test_xgb = train_test_split(X_xgb, y_xgb, test_size=06.2, random_state=42)

model xgb = XGB r(n_estimators=1@e,learning_rate=0.05,max_depth=3,reg_alpha=1,reg_lambda=1,subsample=0.7,
colsample bytree-e.7,
random_state=42

)

model xgb.fit(X_train xgb, y train_xgb)
y_pred_xgb = model_xgb.predict(X_test_xgb)

mse = mean_squared_error(y_test_xgb, y_pred_xgb)
rmse = np.sqrt(mse)
r2 = r2_score(y test xgb, y pred xgb)

Figure 10: XGBoost model

3.6.2 Random Forest Regression Model

The figure 11 shows the Random Forest Regression to predict the hunger crisis using
selected features. It includes steps like data transformation and one hot encoding before
model training.

features = ['countryname®, "ad g " n*, ‘year', "month']

X = df[features]

y = df[’

X_train_rf, X test rf, y train_rf, y test rf = train_test split(X, y, test size=6.2, random_state=42)

model_rf = RandomForestReg (n_estimators=100, random_state=42)
model_rf.fit(X_train_rf, y_ t _rf)

y_pred rf = model rf.predict(X_test rf)

mse = mean_squared_error(y_test_rf, y pred rf)
ore(y_test rf, y pred rf)

rmse sqrt(mse)

print(" Rand F

print(f"

print(f"

print(

Figure 11: Random Forest model

3.6.3 LSTM Model

Figure 13 shows the LSTM code to predict the hunger prevalence trends in Zimbabwe. It
uses the sequence-based data from normalized prevalence and population values for time
series forecasting. This model was also used to forecast prevalence for 5 next five days
using the last observed data.



df_zim = df[df['c
df_zim = df_zim

}).reset_index().sort_values( c

scaler = Min O
df_zim[[ ', 'population®]] = scaler.fit_transform(df_zim[["
def create_sequences(data, seq_len):
> [
e(len(data) - seq_len):

X.append(data[i:i+seq len, :])

y.append(data[i+seq_len, @])

1 np.array(X), np.array(y)

X, y = create_sequences(df_zim[[' ation']].values, sequence_length=12)
model = Sequential()
model.add(LSTM(5@, activation 1", input_shape=(X.shape[1], X.shape[2])))
model .add(Dense
model . compile(optimizer="adam", los )
model.fit(X train, y_train, epoch , batch_size=8, verbose=1)
y_pred_lstm = model.predict(X_test)
mse = mean_squared_error(y_test, y pred lstm)
sqrt(mse)
r2_score(y_test, y pred_lstm)
5
data[-sequence_length: ]
_ future_steps):
pred = model.predict(last_sequence.reshape(1, sequence_length, 2), verbose=e)[e][0]
next_step = np.array([pred, last sequence[-1, 1]])
last_sequence = np.vstack([last_sequence[1:], next_step])

Figure 12: LSTM model

3.6.4 Linear Regression Model

Figure 13 the linear regression code prepares the data by creating new date and population-
related features. It changes text columns into numbers and scales the data for better
model performance. Finally model was trained to predict hunger hotspot prevalence.

~ col.startswit

df_model = df.dropna(subset=feature cols + ["p

= df_model[feature_cols]
df_model[ 'p alence’]

X_train, X_test, y train, y test = train_test_split(
X_scaled, y, test size-=0.2, random_state=42

)

model = Li rReg QO
model.fit(X train, y train)
y_pred _lr = model.predict(X test)

mse_test = mean_squared_error(y_test, y_pred_1r)
rmse_test = np.sqrt(mse_test)

r2_test = r2_score(y_test, y_pred_1r)

1
t
s

print(” Li )
print(f" t {mse_test:.af}")
print(f"” t {rmse_test:.4f}")
print(f"Test R2: {r2_test:.af}")

Figure 13: Linear Regression Model



3.6.5 Decision Tree Regression Model

Figure 14 shows the model was trained using a decision tree regressor on labeled numerical
data. Data was split into training and testing, and the model learned from the training
portion. it was evaluated on the test set using MSE, RMSE, and R2 metrics.

df .drop(columns=|
y = pd.to_numeric(df[

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

regressor = DecisionTre (max_depth=5, random state=42)
regressor.fit(X_train, y_train)

y pred dt = regressor.predict(X test)

mse = mean_squared_error(y_test, y_pred_dt)
rmse = np.sqrt(mse)
r2 = r2 score(y test, y pred dt)

print (f" n Tr )

print (f* Mean E : {mse:.af}")
print(f" 4 1 {rmse:.af}")
print(f" R

Figure 14: Decision Tree Model

3.6.6 Hybrid Stacked Model

Figure 15 shows code to build a hybrid stacked model using predictions from the five
models: XGBoost, RandomForest, LSTM, Linear Regression, and Decision Tree. It frist
align in the prediction lengths and use them as input feature for new meta model. Linear
regression was trained on the predictions to learn how model performs after combining
them. The meta model output is evaluated using metrics like MSE and RMSE and R2.



min len = min(
len(y pred xgb),
len(y pred rf),
len(y pred lstm),
len(y pred 1r),
len(y pred dt),
len(y test)

)

y_true = y test[:min_len]

pred xgb = np.array(y_pred xgb).flatten()[:min_len]
pred rf = np.array(y_pred rf).flatten()[:min_len]
pred 1stm = np.array(y pred lstm).flatten()[:min_len]
pred 1r = np.array(y pred 1r).flatten()[:min len]

pred dt = np.array(y_pred dt).flatten()[:min_len]

X meta = np.column stack([pred xgb, pred rf, pred lstm, pred 1lr, pred dt])

meta _model = Linear
meta model.fit(X m

meta pred = meta model.predict(X meta)

mse = mean_squared error(y true, meta pred)
rmse = np.sqrt(mse)

r2 = r2_score(y_true, meta pred)

print("\n Hybrid Performance:")

print (" {mse: .Af}")

print(f : {rmse:.4f}")

print(f"r2 re: {rz2:.4f}")

Figure 15: Hybrid (Stacked) Model

3.7 Tableau Visualization

Set up for Tableau Visualization:

1 Installed Tableau.

2 Connecting data Open the tableau and select Connect to file” Text”. choose the data
CSV file output predicted by the model. Ensure the proper data type of the column.

3 Create the Visualization.
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