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ABSTRACT

Violence against women has persisted throughout history, manifesting in various forms, including
psychological distress, physical harm, and sexual assault. This study presents a crime index based on multiple
categories that either directly or indirectly contribute to the emergence of criminal behavior. A composite
weighted index was developed, consisting of four sub-indexes that focus on Health, Socioeconomic Status,
Education, and the Judiciary. The index's stability and consistency were evaluated through reliability testing.

A hybrid model was formulated by integrating multiple linear regression and robust regression techniques,
with random forest and stochastic gradient descent serving as meta-regressors. The models were evaluated
using metrics such as Mean Absolute Error (MAE), Root Mean Square Error (RMSE), and Mean Absolute
Percentage Error (MAPE). The results indicate that the Index exhibits strong reliability, supported by a

notably high correlation.

Keywords: crime index, psychological distress, physical harm, sexual assault, composite weighted index,
Health, Socioeconomic Status, Education, Judiciary, reliability testing, baseline models, ensemble models,
hybrid model, multiple linear regression, robust regression, random forest.

I. INTRODUCTION

risk of violence against women, taking into account

various socio-economic and environmental factors.

Violence against women is a pervasive issue that The proposed crime index is a composite weighted

has persisted throughout history, manifesting in index that incorporates four critical sub-indexes:

various forms, including psychological distress, Health, Socioeconomic Status, Education, and

physical harm, and sexual assault. The complexity Judiciary. By analyzing these dimensions, the index

of this problem necessitates a comprehensive seeks to provide a holistic view of the conditions

understanding of the factors that contribute to
criminal behavior targeting women. In recent years,
there has been a growing recognition of the need
for effective tools to assess and address this issue.
This study aims to introduce a multi-dimensional

crime index specifically designed to evaluate the

that foster criminal intentions. The reliability and
stability of the index were rigorously tested,
ensuring that it can serve as a dependable tool for
policymakers and researchers alike.

To validate the effectiveness of the index, a hybrid

model was developed, combining multiple linear
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regression and robust regression techniques with
advanced machine learning methods, including
random forest and stochastic gradient descent. This
innovative approach allows for a more nuanced
understanding of the data, capturing the variance in
crime rates with greater accuracy. The models were
evaluated using established metrics such as Mean
Absolute Error (MAE), Root Mean Square Error
(RMSE), and Mean Absolute Percentage Error
(MAPE), providing a robust framework for
assessing performance.

The findings of this study reveal that women in less
particularly those

developed regions, facing

extreme geographical challenges, are at a
heightened risk of victimization. Furthermore, the
analysis underscores the significant role that social
factors play in the prevalence of violence against
women. By identifying these critical elements, the
index holds the potential to inform targeted
strategies aimed at reducing violence and
enhancing the safety of women in various contexts.
In contrast to existing systems that have attempted
to quantify crime rates, this study offers a more
comprehensive and  reliable  approach to
understanding the dynamics of violence against
women. By addressing the limitations of previous
models, such as data complexity, availability, and
labeling accuracy, the proposed system aims to
provide a valuable resource for stakeholders

committed to combating this pressing social issue.

II. RELATED WORK

Kierepka introduced an indicator to determine the
locations and frequency of crime incidents
occurring annually in Wroclaw City. Cartographic

studies have been conducted to assess the overall

risk of reported offenses, examining the spatial
distribution of crime probability in relation to land
use conditions and planning directions for
Wroclaw. Kwan et al. evaluated the crime index in
Hong Kong by comparing the relative severity of
fifteen crime categories using Thurstone’s scale
and calculating the weight of each category. They
subsequently developed weighted index of crime
intensity based on time series approach

Chaudhari et al. constructed an economic model to
explain fluctuations in crime rates through
stochastic frontier analysis. Their analysis allows
for the identification of the error term in a
predictable component under a predetermined set
of hypotheses. In the context of a production
function, the deterministic term, referred to as
technical inefficiency, indicates the gap between
frontier,

the recorded crime rate and the

representing the proportion of unreported
offenses.[1]

Nau analyzed the correlation between major crime
categories and the accuracy of AGS indexes in
determining whether crime rates for 1,069 tracts
within the jurisdiction of the Los Angeles Police
Department from 2010 to 2014 fell above or below
the median and within the highest or lowest
quartile. He concluded that the personal crime
index serves as a more reliable indicator of urban
crime.[2]
Ledingham et al. found that women with
disabilities reported a higher prevalence of sexual
assault throughout their lives compared to non-
disabled women, with those experiencing multiple
impairments being at the greatest risk. A significant

disparity exists between women with cognitive or

multiple impairments and non-disabled women
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regarding their exposure to physical or non-
physical coercion during their initial sexual

experiences.[3]

III. METHODOLOGY

The methodology adopted in this study involves the
formulation and validation of a multi-dimensional
Crime Index aimed at understanding and predicting
crimes against women. This index integrates four
key sub-indexes—Health, Socioeconomic Status,
Education, and Judiciary—to comprehensively
capture the contributing factors. To ensure the
index’s credibility, both internal and external
reliability tests were conducted, and a comparative
of machine

analysis learning models was

performed. The models included baseline
techniques, homogeneous ensembles, and a hybrid
ensemble. The hybrid model, in particular,
combines statistical regression methods with
advanced machine learning approaches to enhance

predictive accuracy and model robustness.

3.1 Dataset used

The dataset used for developing the Crime Index
includes crime-related and socio-economic data
collected from official sources in India, particularly
focusing on the years 2011 and 2021. The data
represents various districts within the state of
Rajasthan. These datasets encapsulate a wide range
of indicators, including but not limited to health
services, educational attainment levels, economic
status, and judicial infrastructure. Such a rich
dataset allows for the construction of a composite

weighted index that reflects the real-world

conditions contributing to violence against women.

3.2 Data preprocessing

Before feeding the data into the machine learning
models, significant preprocessing steps were
undertaken. This included data cleaning to remove
missing or inconsistent entries, normalization of
different metrics to bring them onto a common
scale, and feature transformation to ensure
meaningful interpretation of categorical and
numerical variables. The preprocessing stage also
involved verifying the quality and integrity of the
data to prevent biases that could affect model
training and predictions. Proper preprocessing
ensures that the constructed index and subsequent

models reflect reliable and actionable insights.

3.3 Algorithm used

A hybrid modeling approach was employed by
combining Multiple Linear Regression (MLR)
and Robust Regression with Random Forest and
Stochastic Gradient Descent (SGD) as meta-
regressors. Each algorithm  contributed its
strengths—linear regression for understanding
direct relationships, robust regression for managing
outliers, random forest for non-linear interactions,
and SGD for scalable learning—thereby enhancing
the overall predictive power and resilience of the

model.

Figure 3.3.1 : System Architecture
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3.4 Techniques

The primary technique involved the creation of a
composite weighted index, integrating data across
multiple dimensions to reflect the complexity of
crimes against women. To validate the index, both
homogeneous (using similar algorithms) and
hybrid ensemble techniques (blending diverse
models) were applied. The models were evaluated
based on standard error metrics such as Mean
Absolute Error (MAE), Root Mean Square
Error (RMSE), and Mean Absolute Percentage
Error (MAPE).

3.5 Flowchart

Worsn Fobi

Figure 3.5.1: Flowchart

IV. RESULTS

4.1 Graphs
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Figure 4.1.1 : Resultant Graph

4.2 Screenshots

Figure 4.2.1 Crime Against Women Type in pie
chart

Figure 4.2.2 : Crime Against Women Type in
line chart

V. CONCLUSION

This study presents a comprehensive approach to
understanding and addressing the issue of violence
against women through the development of a multi-
dimensional crime index. By integrating various
factors such as health, socioeconomic status,
education, and judiciary aspects, the proposed
index offers a nuanced perspective on the
underlying causes of crime against women. The
validation of the index through hybrid machine
learning techniques demonstrates its reliability and
effectiveness in capturing the complexities of crime
data. The findings indicate that women in less
developed regions, particularly those with extreme
geographical conditions, are at a heightened risk of

victimization. This highlights the urgent need for
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targeted interventions and policies aimed at
improving safety and reducing violence against
women. The advantages of the proposed system,
including the ability to assess the reliability of the
index and the use of ensemble hybrid techniques
for validation, further enhance its applicability in
real-world scenarios. Overall, this research not only
contributes to the academic discourse on crime
against women but also provides actionable
insights for policymakers and stakeholders. By
addressing the identified social factors and
leveraging the insights from the crime index, there
is potential for developing more effective strategies
to combat violence against women and promote

their safety in society.
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