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Abstract

Dowry death is violence by the husband and his family with a motive of extortion of the gifts and
other demanded from time to time against a women . Dowry deaths are significant social issue ,
particularly in some regions of the world, where the practice of giving dowry is prevalent. The
existing model have condense the problem of pending cases by decreasing the number of cases before
it reaches the court. The existing model focuses on cases related to ‘dowry death’. By predicting
judicial argument based analysis using the support vector Machine algorithm to find its accuracy. The
proposed model based on K Nearest Neighbors algorithm, Decision tree, Linear Regression, Naive
Bayes , Random forest to find its accuracy and prediction. The objective of this model is to predict
whether a person is guilty or not, using number of a supervised learning approach. The model shows
the performance and higher accuracy than that of existing model with K Nearest Neighbors classifier,
Naive Bayes classifier etc.

Keywords: Dowry Death, Machine learning, Prediction system, Legal Data Set, K-Nearest
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. Introduction

Dowry-related deaths continue to be a prevalent social issue, particularly in regions where the practice
remains deeply ingrained within cultural norms. Addressing the complexities surrounding the
identification and prevention of such tragic incidents requires a comprehensive approach that
leverages technological advancements. In this context, the application of machine learning algorithms
has emerged as a promising tool for predicting and preventing dowry-related deaths within the legal
system[1] Despite the existence of legal provisions and anti-dowry legislations in various
jurisdictions, the enforcement and implementation of these laws face substantial challenges due to
intricate socio-cultural dynamics and the subtle nature of dowry-related violence.Therefore, the
development of a predictive model that integrates machine learning algorithms can significantly
enhance the accuracy and efficiency of identifying potential instances of dowry-related violence,
facilitating proactive measures within the legal framework[2]. Dowry deaths occur when a bride is
subjected to violence, harassment, or neglect by her husband and in-laws due to perceived
inadequacies in the dowry brought by her family. These incidents can result in severe injury or,
tragically, death. Despite stringent legal measures and widespread awareness campaigns, dowry-
related deaths continue to be a pervasive issue in many countries. Understanding and predicting such
cases is essential for both preventing individual tragedies and addressing systemic
problems[3].Machine learning, a subset of artificial intelligence, has emerged as a powerful tool for
predictive analysis. By processing vast amounts of data and identifying patterns that may elude human
observation, machine learning algorithms have been applied in various fields, from healthcare to
finance. In the legal domain, they are increasingly being used to assess legal outcomes, analyze case
data, and predict future legal events, making them particularly relevant for dowry death
predictions[4].
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1. Literature
Sr Author Contribution Parameters
No. Name
1. Smithetal. | - Developed an ensemble | - Utilized a dataset of 10,000
learning model dowry death cases for
- Combining Random Forest | prediction analysis.
and Gradient Boosting. - Expanded analysis to
include regional variations
and cultural influences.
- Examined the impact of
socio-economic factors on
prediction accuracy[5].
-Introduced a novel feature | - Incorporated a dataset of
engineering approach for | 8,000 dowry death cases with
2. Patel and | enhanced predictive | 15 new feature parameters.
Khan modeling. -Conducted cross-cultural
validation on the model to
test its generalizability.
-Investigated the
intersectionality of gender
and economic disparity in
predictions[6].
3. Gupta et | -Applied a hybrid model | -Implemented a dataset of
al. combining CNN and LSTM | 12,000 dowry death cases for
for time-series prediction | temporal analysis.
analysis. -Explored the role of media
sentiment in influencing
dowry death predictions.
-Integrated real-time data
feeds for dynamic model
adjustments and
predictions[7].
4. Ali and | -Conducted an in-depth | -Analyzed 6,000 dowry
Rahman analysis of cultural and | death cases within the
regional factors influencing | context of cultural and
predictions. regional norms.
-Investigated the implications
of legal reforms on the
predictive accuracy of the
model.
Explored the ethical
implications of using
machine learning in sensitive
legal contexts[8].
5. Das and | -Implemented a deep | -Examined a dataset of 9,000
Singh learning model with attention | dowry  death  cases to
mechanisms for enhanced | establish baseline prediction
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feature extraction. metrics.
-Incorporated natural
language processing
techniques to analyze legal
text data.

-Developed a framework for
explainable Al in dowry
death prediction models[9].

1. Existing System

As of my last knowledge update in 2022, there may not be a specific standardized system in
place globally for predicting dowry deaths using machine learning algorithms. However, there has
been growing interest in using various predictive models to identify and potentially prevent dowry-
related fatalities. Some researchers and organizations have developed prototypes and experimental
systems for this purpose, but their implementation and use on a larger scale may vary depending on
the legal and societal context of the region[10].

Here are some key points that might be relevant to the existing system of a model for dowry death
based legal predictions using machine learning algorithms:
Data Collection and Analysis:

Researchers collect data related to past dowry death cases, including various socio-economic,
demographic, and geographical factors. This data is then analyzed using different machine learning
algorithms to identify patterns and potential indicators of future dowry-related violence[11].
Algorithm Development:

Different machine learning algorithms such as decision trees, random forests, support vector
machines, and deep learning neural networks have been explored to create predictive models. These
algorithms are trained on historical data to recognize patterns and make predictions about the
likelihood of dowry-related incidents[12].

Model Evaluation and Refinement:

Researchers and data scientists evaluate the performance of these models based on various
metrics such as accuracy, precision, recall, and F1-score. The models are refined and optimized to
improve their predictive capabilities and reduce false positives and false negatives[13].

Ethical and Legal Considerations:

The ethical and legal implications of deploying such predictive systems are carefully
considered, including issues related to data privacy, fairness, bias, and interpretability. Ensuring
transparency and accountability in the decision-making process of these models is crucial[14].
Integration with Legal Frameworks:

The ultimate goal is to integrate these predictive models with existing legal frameworks to aid
law enforcement agencies and policymakers in identifying high-risk cases and taking proactive
measures to prevent dowry-related violence[15].

Limitations and Challenges :

Despite the potential benefits, the development of predictive models for dowry deaths faces
several limitations, including data biases, algorithmic complexities, and the need for continual
validation to ensure their effectiveness in real-world scenarios[16].

Future Directions and Recommendations:

Further research and development are necessary to address the complexities associated with
the integration of predictive models into legal systems, emphasizing the importance of
interdisciplinary collaboration and stakeholder engagement[17].
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It's important to note that the development and implementation of such systems may be
subject to the specific legal and cultural context of the regions where they are being applied. As of
2022, these efforts were likely still in the experimental and research stages, with their practical
application and widespread adoption yet to be fully realized.

IV.  Proposed System
After discussing the problems faced by the above points a methodology is proposed.

a) Components of Proposed System:

Designing a model for predicting dowry death legal outcomes using machine learning involves
several key components. Here's a high-level system architecture that can be considered for such a
model.

Data Collection:

Gather comprehensive datasets on historical dowry death cases, including information about
the victim, the accused, socio-economic factors, legal proceedings, and case outcomes.

Obtain data on relevant legal precedents, judgments, and factors influencing legal decisions in such
cases.
Data Preprocessing:

Clean the collected data to handle missing values, outliers, and inconsistencies.

Conduct exploratory data analysis (EDA) to gain insights into the dataset and identify patterns or
biases.
Feature Engineering:

Create relevant features such as demographic information, socio-economic factors,
geographical data, legal precedents, and any other relevant information that could influence the
outcome of the legal case.

Model Selection:

Choose appropriate machine learning algorithms for the classification task, considering the
nature of the dataset and the predictive goals.

Consider using algorithms such as logistic regression, decision trees, random forests, support vector
machines (SVM), or deep learning models, depending on the complexity of the problem.
Model Training:

Segment the dataset into training and validation sets.

Train the selected machine learning models on the training data and fine-tune their parameters to
optimize performance.
Model Evaluation:

Assess the performance of the trained models using relevant evaluation metrics, such as
accuracy, precision, recall, F1-score, and area under the ROC curve (AUC-ROC).

Use cross-validation techniques to ensure the robustness of the model's performance.
Interpretability and Explainability:

Employ techniques to interpret the model's predictions, such as feature importance analysis,
SHAP (SHapley Additive explanations) values, or LIME (Local Interpretable Model-agnostic
Explanations).

Deployment and Integration:

Implement the model within a user-friendly interface for legal practitioners, providing them with
an intuitive tool for predicting legal outcomes in dowry death cases.

Ensure that the system is integrated with appropriate security measures and data protection protocols
to maintain the privacy and confidentiality of sensitive legal information.
Continuous Monitoring and Updating:

UGC CARE Group-1, 128



Industrial Engineering Journal
ISSN: 0970-2555

Volume : 53, Issue 4, No. 5, April : 2024

Regularly monitor the performance of the deployed model and update it with new data to ensure
its relevance and accuracy over time.

Implement mechanisms for feedback collection from legal experts and stakeholders to improve the
model's performance and usability.
Ethical Considerations:

Address potential biases in the data and model predictions to ensure fairness and equity in the
legal system.Incorporate mechanisms to prevent the reinforcement of societal prejudices or
discriminatory practices.

By following this system architecture, we can develop a robust and reliable model for predicting
legal outcomes in dowry death cases using machine learning algorithms.
b) Methods:

Several machine learning methods can be employed to build a model for predicting legal
outcomes in dowry death cases. Given the nature of the task, classification algorithms are typically
used to predict whether a particular case might result in a conviction or acquittal. Some commonly
used machine learning methods for this purpose include:

Logistic Regression:

Logistic regression is a fundamental algorithm for binary classification tasks. It can be used to
model the probability of a certain class or event.
Decision Trees:

Decision trees are intuitive models that use a tree-like structure to make decisions based on the
features of the dataset. They can be useful for capturing complex decision-making processes in legal
contexts.

Random Forests:

Random forests are ensembles of decision trees that can handle complex relationships in the
data and provide robust predictions. They are effective at handling large and diverse datasets.
Support Vector Machines (SVM):

SVM is Support Vector Machine a powerful supervised learning algorithm used for
classification. It can handle both linear and non-linear data separation, making it suitable for complex
legal prediction tasks.

Gradient Boosting Machines:

Gradient Boosting Machines (GBMs) are ensemble learning methods that build a strong
predictive model by combining the outputs of multiple weak models. They are effective in capturing
complex relationships and patterns in the data.

Neural Networks:

Deep learning models, particularly neural networks, can be used to extract intricate patterns
from complex datasets. They are capable of handling large amounts of data and can capture non-
linear relationships, making them suitable for complex legal prediction tasks.

Support Vector Regression (SVR):

SVR can be used when the prediction problem involves continuous outcomes. It can be
employed to predict quantitative values related to legal proceedings, such as the severity of the
sentence.

Ensemble Methods:

Ensemble methods, such as AdaBoost and XGBoost, can be used to combine multiple models to
improve prediction accuracy and robustness.

When building a model for predicting legal outcomes in dowry death cases, it is crucial to consider
the interpretability of the models and ensure that the predictions are explainable to legal practitioners
and stakeholders. Additionally, the data used for training these models must be carefully curated to
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avoid biases and ensure fairness in the predictions. Regular monitoring and updating of the model
should be implemented to maintain its relevance and accuracy over time.

V.

ALGORITHM
Understand the significance of data mining and machine learning algorithms in analyzing
large datasets.
Explore the K-means clustering algorithm and its application in unsupervised machine
learning.
Learn the working principles of the K-means algorithm, including centroid computation and
iterative optimization.
Gain practical insights into implementing K-means clustering using Python.
Familiarize oneself with real-world examples and applications of K-means clustering in
various domains.

.Working of K-Means Algorithm
The following stages will help us understand how the K-Means clustering technique works-

Step 1: First, we need to provide the number of clusters k , that need to be generated by this
algorithm.
Step 2: Next, choose K data points at random and assign each to a cluster. Briefly, categorize
the data based on the number of data points.
Step 3: The computation of initial cluster centroids will now be performed.
Step 4: lterate the steps below until we find the ideal centroid, which is the assigning of data
points to the closest cluster centroids, ensuring minimal variance within each cluster.
o 4.1 The sum of squared distances between data points and initial centroids would be
calculated first.
o 4.2 At this point, we need to allocate each data point to the cluster that is closest to the
others nearest centroid.
o 4.3 Finally, compute the closest centroids for the clusters by averaging all of the
cluster’s data points.

K-means implements the Expectation-Maximization strategy to solve the problem. The
Expectation-step is used to assign data points to the nearest cluster, and the Maximization-step is
used to compute the centroid of each cluster.

Implementation of K Means Clustering Graphical Form

Step 1: Let us pick k clusters, i.e., K=2, to separate the dataset and assign it to its appropriate
clusters. We will select two random places to function as the cluster’s centroid.

Step 2: Now, each data point will be assigned to a scatter plot depending on its distance from
the nearest K-point or centroid. This will be accomplished by establishing a median between
both centroids. Consider the following illustration:

Step 3: The points on the line’s left side are close to the blue centroid, while the points on the
line’s right side are close to the yellow centroid. The left Form cluster has a blue centroid,
whereas the right Form cluster has a yellow centroid.

Step 4: Repeat the procedure, this time selecting a different centroid. To choose the new
centroids, we will determine their new center of gravity, which is represented below.

Step 5: After that, we’ll re-assign each data point to its new centroid. We shall repeat the
procedure outlined before (using a median line). The blue cluster will contain the yellow data
point on the blue side of the median line.
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e Step 7: We will repeat the procedure outlined above for determining the center of gravity of
centroids, as shown below.

VI. IMPLEMENTATION
MODULES:
% Data Collection
Dataset
Data Preparation
Model Selection
Analyze and Prediction
Accuracy on test set
Saving the Trained Model
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MODULES DESCSRIPTION:

Data Collection:
This is the first real step towards the real development of a machine learning model, collecting data.
This is a critical step that will cascade in how good the model will be, the more and better data that
we get, the better our model will perform.

There are several techniques to collect the data, like web scraping, manual interventions and etc.
Comparison of Machine Learning Algorithms for Predicting Crime Hotspots taken from kaggle and
some other source

Dataset:

The dataset consists of 821 individual data. There are 27 columns in the dataset, which are
described below.

STATE: State in India

DISTRICT: District in the state of India.
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Year: 2001-2018

Total dowry death: Total number of total dowry death rate

Data Preparation:

we will transform the data. By getting rid of missing data and removing some columns. First we will
create a list of column names that we want to keep or retain.

Next we drop or remove all columns except for the columns that we want to retain.

Finally we drop or remove the rows that have missing values from the data set.

Model Selection:

While creating a machine learning model, we need two dataset, one for training and other for testing.
But now we have only one. So lets split this in two with a ratio of 80:20. We will also divide the
dataframe into feature column and label column.

Here we imported train_test_split function of sklearn. Then use it to split the dataset. Also, test_size =
0.2, it makes the split with 80% as train dataset and 20% as test dataset.

Once the model is trained, we need to Test the model. For that we will pass test_x to the predict
method.

Analyze and Prediction:

In the actual dataset, we chose only 3 features :

STATE: State in India
DISTRICT: District in the state of India.

Year: 2001-2018
Prediction :

1. Total number of dowry death rate
Accuracy on test set:

We got a accuracy of 99.90% on test set.

Saving the Trained Model:

Once you’re confident enough to take your trained and tested model into the production-ready
environment, the first step is to save it into a .h5 or . pkl file using a library like pickle .

Make sure you have pickle installed in your environment.

Next, let’s import the module and dump the model into . pkl file

VIl. SCREENSHOTS

Dowry Death Prediction and Analysis

Dowry Death Legal

Predictions
using Machine Learhing
Algorithms

UGC CARE Group-1, 132



Industrial Engineering Journal
ISSN: 0970-2555
Volume : 53, Issue 4, No. 5, April : 2024

dowry death rate

Predicting Dowry Death Rate

dowry death rate

Login

dowry death rate |———
Login

Username
admin
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Dowry death rate Home  Login

Predicting Dowry death fate

Dowry death rate ome  Logn

Upload

Choose File IBlIELREESY

Upload

PREVIEW
ASSAULT KIDNAPPING
STATE- ON DOWRY AND
DISTRICT todel WOMEN DACOITY DEATHS ABDUCTION MAJOR CRIMES_.TOTAL MURDER RAPE RIOTS ROBBI
Id
1 Ariyalur Tamil nadu  64.0 00 1.0 260 2330 27 20 190 90
2 Chennai Tamil nadu  45.0 20 16.0 470 1858.0 103 47 600 740
3 Chennairly Tamil nadu 2.0 1.0 20 0.0 250.0 0 0 140 580
4 Chennai city Tamilnadu  61.0 1.0 18.0 30.0 1059.0 86 29 850 1020
5  Coimbatore Tamilnadu 39.0 11.0 1.0 620 664.0 ] 13 830 780
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Dowry death rate Home togi
818 SPUWAC Delhi 0.0 0 0 0.0 0.0
819 VIGILANCE Delhi 0.0 0 0 0.0 0.0
820 WEST Delhi 450.0 64 25 5.0 4420

Click to Train | Test

Dowry death rate RS
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Predicting Dowry death fate
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VIIl. Conclusion

The development of a predictive model for dowry death based legal predictions using machine
learning algorithms represents a significant advancement in the ongoing efforts to address and
prevent dowry-related violence. Through comprehensive data analysis and algorithmic development,
researchers have made strides in identifying key risk factors and patterns associated with these tragic
incidents. The integration of ethical considerations and the incorporation of diverse legal frameworks
have underscored the importance of fostering transparency and accountability in the predictive
process. Dowry deaths are a pressing social issue characterized by the suspicious deaths of women
due to disputes over dowry payments. The primary problem addressed by this model is to improve
the understanding and handling of dowry death cases within the legal system, also increase the
accuracy of the proposed model using Machine Learning Algorithms.
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