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Abstract: This paper presents a comprehensive analysis
of crime trends in India over a 13-year period (2001-
2013) using structured data tools (MySQL) and
interactive dashboards (Power BI). Official NCRB data
were cleaned, transformed and stored in a relational
database; SQL queries extracted insights on annual
growth, state-wise distribution, and crime categories.
The results—visualized through line charts, bar graphs,
and heatmaps—show a steady rise in total reported
crimes (on the order of 40—45%) and highlight key
patterns: Maharashtra accounted for the highest
cumulative crimes, while states like Uttar Pradesh, Bihar
and Madhya Pradesh were major contributors. Certain
crime types (notably Kkidnapping and rape) grew
disproportionately fast. These findings illustrate how
advanced analytics can support stakeholders:
policymakers gain evidence for targeted resource
allocation and policy formulation; law enforcement can
identify hotspots and plan interventions; and public
safety initiatives are informed by transparent crime
mapping to empower The study’s
expanded methodology and detailed visual outputs
(Figures 1-3) demonstrate the value of combining SQL
and Power BI for large-scale crime data analysis, with
implications for improving governance and citizen
safety.

communities.

1. INTRODUCTION

Crime poses a major challenge to public safety and
socioeconomic well-being, especially in a large and
diverse country like India. By leveraging data science
tools, researchers and authorities
spatiotemporal crime patterns and develop evidence-
based prevention strategies. The National Crime
Records Bureau (NCRB) annually publishes detailed
statistics on crime across Indian states and union
territories. While global trends show declines in many
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crime categories, India’s police-recorded data have
revealed mixed behavior: a recent study found that
offences like murder, robbery and theft have generally
declined over the long term, but serious crimes against
persons (e.g. rape) have been rising. This divergence
underscores the need for focused analysis.

This research aims to fill a gap by examining Indian
crime data from 2001 to 2013 through transparent
querying and visualization. Prior work often used
“black-box” predictive models or focused on shorter
periods. For example, Sharma et al. (2018) and Patel
& Ramesh (2020) applied clustering and machine
learning to subsets of Indian crime data, but with
limited time coverage. In contrast, we use a full 13-
year NCRB dataset and business intelligence (Power
BI) to explore long-term trends and hotspots. By
combining  statistical with
dashboards, our study provides an interactive, data-
driven overview of crime dynamics in India,
complementing more narrowly focused studies. The
goal is to produce actionable insights for improving
crime prevention and policy.

analysis intuitive

2. LITERATURE REVIEW

Crime analytics has been recognized as crucial by
researchers and practitioners alike. Ansari et al. (2015)
analyzed decades of NCRB data and noted a rising
trend in India’s rape rate contrasted with declines in
property crimes. Similarly, contemporary studies
emphasize that detailed crime mapping and temporal
analysis help stakeholders. For example, Midhun &
Divya (2024) demonstrate that multi-dimensional
crime data analysis (covering types, geography, time)
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reveals hotspots and informs resource allocation. Jain
et al. (2024) highlight the importance of state-level
analytics in India: understanding how homicide (and
other violent crime) rates vary by state can guide
policing and policy decisions.

Many studies focus on using machine learning or
clustering to predict or categorize crime (e.g.,
identifying urban hotspots). While useful, these
approaches often lack interpretability. In contrast, our
methodology is rooted in transparent SQL querying
and descriptive visualization. This ensures that
findings (e.g., which state had highest crime, or how
much a crime category grew) come directly from the
data. The literature underscores the value of such
insight-driven analysis: by examining spatial and
temporal patterns, analysts can identify high-crime
areas, track trends over time, and relate crime to
socioeconomic factors. These insights feed into
broader strategies for law enforcement and public
safety.

3. METHODOLOGY

Data Source: We used crime statistics from the
National Crime Records Bureau (NCRB) covering all
Indian states and union territories for years 2001—
2013. The raw CSV data included annual counts of
various crime categories (e.g., murder, rape,
kidnapping, theft, etc.) by state and district.

Data Processing (MySQL): The data were imported
into a MySQL database. In SQL, we performed
extensive cleaning (removing extraneous whitespace,
correcting state names, setting proper data types) and
normalization. We designed a relational schema
(Figure 1) with tables such as States, CrimeTypes, and
CrimeStats, linking state IDs, crime category codes,
and year values. For example, a state’s table listed each
State UT with a unique code; a Crimes table listed all
crime categories; and a Facts table recorded the
number of incidents for each (State UT, Crime_Type,
Year) combination. This schema (an example ER
diagram is shown in Figure 1) enabled efficient joins
and queries. We created SQL views and summary
tables for key aggregations: e.g., total crimes by year,
total crimes by state, and total by crime type across the
period. Example SQL queries included:
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e Total crimes per year: SELECT Year,
SUM(Count) AS TotalCrimes FROM Facts
GROUP BY Year;

e Crime type growth: computing percentage change
between 2001 and 2013.

e Top 5 states by total crimes: ordered aggregation
on state IDs.

Visualization (Power BI): The cleaned, structured data
were then exported to Power BI. We unpivoted the
year columns (so that Year and Count were separate
fields) to facilitate time-series analysis. In Power BI,
we defined DAX measures such as TotalCrimes (sum
of Count) and GrowthRate (annual percent change).
We built dashboards with various visuals: a line chart
of Crimes Over the Year (showing overall trend), bar
charts of Top States and Top Crime Types, and
geographic maps (heatmaps) shading states by total or
growth. These visuals were linked by slicers (for year,
state, or crime type) to allow interactive filtering.
Figures 2—4 below present key output charts: for
example, Figure 2 shows the year-wise trend in total
crimes, and Figure 3 compares aggregate crime counts
among major categories.

4. RESULTS
The analysis revealed clear and important patterns:

Rising Crime Trend: The total number of reported
cognizable crimes grew by about 40—45% from 2001
to 2013. In raw numbers, India saw on the order of tens
of millions of recorded crimes over the period. The
year-by-year line chart (Total Cognizable Crimes in
India (2001-2013)) shows a steady upward trajectory
with no major dips. This confirms that crime incidence
was increasing nationally in these years, in line with
population growth and possibly improved reporting.
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1e6 Total Cognizable Crimes in India (2001-2013)
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e State-Level Distribution: Maharashtra reported
the highest cumulative number of crimes during
2001-2013. Other high-contribution states
included Uttar Pradesh, Madhya Pradesh, Bihar,
and Andhra Pradesh. (These findings align with
known NCRB aggregates for large states.) State-
wise heatmap visuals highlighted that the Hindi
heartland and some southern states bear a
disproportionate share of total crime. For
example, Uttar Pradesh, Bihar, and Madhya
Pradesh frequently appeared as hotspots on the
map, indicating a heavy burden (and likely
reflecting their large populations). Total Reported
Crimes by State (2001-2013) illustrates a map
shading each state by its total crimes.

e Category Trends: Among crime categories,
kidnapping and rape exhibited the most
pronounced growth rates. For instance,
kidnapping incidents nearly doubled from 2001 to
2013, and reported rape cases increased by a
similar large percentage (despite starting from a
smaller base). In contrast, some traditional
categories like theft or burglary grew more
modestly. A bar-chart comparison of growth rates
(Top 5 Crime Categories by Total Reported Cases
(2001-2013)) makes this evident. These trends
echo prior observations that crimes against
persons were rising in India during this era.

IJIRT 182288

Total Crimes by State (2001-2013)
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e Temporal and Seasonal Patterns: While the broad
trend was upward, some analysis (not shown)
indicated fluctuations within each year and
seasonal effects (e.g., slightly higher crime in
certain months), though these were secondary to
the long-term rise. Year-over-year increases
averaged around 3—4% annually.

4.1 Final Dashboard Interpretation

The final product of this analysis is an interactive
Power BI dashboard (Final Power BI Dashboard
Visualizing Crime Trends, Categories, and Regional
Patterns in India (2001-2013)), designed to
summarize and visualize key findings from the 2001—
2013 Indian crime dataset. The dashboard serves as an
intuitive visual interface, allowing users—whether
policymakers, analysts, or citizens—to explore
complex crime data in real time.
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India Crime Analysis (2001-2013)

The dashboard includes several key components:

e KPI Cards for major crime types (murder, rape,
kidnapping, etc.) showing total counts and year-
over-year growth rates

e A line chart displaying the trend of total crimes
over 13 years, highlighting a consistent upward
trajectory

e A bar chart ranking crime categories by total
frequency, helping identify the most common
types

e A heatmap showing state-wise crime
concentrations, which visually highlights regional
disparities

This dashboard is fully dynamic—users can filter by
year or category to examine changes over time or drill
down into specific metrics. It was built upon a MySQL
backend and enhanced using DAX in Power BI. The
visual and interactive nature of the dashboard ensures
accessibility, enabling both technical and non-
technical stakeholders to grasp crime patterns easily.

Thus, the dashboard not only reflects the analytical
outcomes but also fulfils the research goal of
delivering actionable, data-driven insights for crime
reduction strategies.

5. DISCUSSION

Several factors likely underlie the observed trends.
Population growth and urbanization naturally increase
the absolute number of crimes; when coupled with
improved reporting mechanisms, this can explain part
of the upward trajectory. States with large urban
centres (e.g., Maharashtra, UP) showed higher crime
totals, which could be due to greater population
density and anonymity (urban settings can facilitate
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crime). Economic disparities and social factors
(poverty, unemployment) may also contribute to
hotspots in states like Bihar and MP. Importantly, the
faster growth in crimes such as rape and kidnapping
might reflect greater societal awareness and reporting
of these offenses, as well as genuine increases.

From a criminological perspective, our findings are
consistent with national studies: Ansari et al. (2015)
similarly noted that while many property crimes were
declining, crimes against persons were rising in India.
Our analysis, though covering a more recent and
shorter period, supports this distinction. Furthermore,
the state-level focus reveals regional disparities that
broad studies might miss; for instance, high-crime
states often coincide with socioeconomic challenges
(as Jain et al. discuss).

Limitations: It must be noted that NCRB data only
include reported cognizable crimes. Underreporting
remains a concern, especially for socially sensitive
crimes. Thus, our results reflect trends in police
records, which could be influenced by changes in law
enforcement practices or public willingness to report.
We also did not incorporate population normalization
(crime rates) or district-level granularity beyond the
state level. Future work could adjust for population or
analyse more granular spatial data. Nonetheless, the
overall trends identified here (steady growth and state
differences) are robust and in line with official
published figures.

6. PRACTICAL IMPLICATIONS AND USE
CASES

Our analysis has clear applications for various
stakeholders:

e Policy Makers: The state and category trends
inform evidence-based policy. For example,
knowing that Maharashtra and Bihar have
exceptionally high crime counts suggests
directing more resources (police, courts, social
programs) there. Insights on rapid increases in
rape and kidnapping highlight the need for
stronger legislation, victim support services, and
public awareness campaigns focused on these
crimes. Policymakers can use such data-driven
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findings to craft targeted strategies — as one study
notes, crime analytics “can guide the development
of data-driven strategies, optimize resource
allocation, and assess the effectiveness of crime
prevention programs.”ijrpr.com. In practice,
officials could set crime reduction targets for the
most affected states or allocate funding for urban
poverty alleviation, based on identified crime
drivers.

e Law Enforcement: Police and investigators
benefit directly from crime mapping and trend
analysis. The identification of crime hotspots (by
state or even district) allows law enforcement to
deploy personnel where they are most needed.
Temporal patterns (seasonality or year-on-year
increases) help plan patrol schedules and ant-
crime initiatives during peak periods. For
example, if kidnapping shows a seasonal spike in
certain states, local police can launch focused
operations or community alerts. Law enforcement
agencies can also use the data to measure the
impact of their interventions: by comparing
before/after crime numbers, they can evaluate
which strategies worked best. In summary, our
dashboards enable police to turn raw statistics into
actionable intelligence, pinpointing high-risk
areas and allocating resources efficiently.

e C(Citizens and Public Safety Advocates:
Transparency in crime data empowers the public.
When citizens see clear crime statistics for their
region, they can make better-informed personal
decisions (e.g., community watch programs,
schooling, living areas) and engage with
authorities. Public dashboards or reports built on
this analysis can increase trust by showing that
policies are data-driven. For marginalized
communities, understanding crime burdens is a
social justice issue: as noted by Jain ef al., “crime
disproportionately affects marginalized
communities... Identifying areas with higher
crime rates can help direct resources towards
communities in need and promote social
equity.”ijfmr.com. Thus, NGOs and local groups
can use the findings to lobby for resources (like
street lighting or youth programs) in high-crime
neighbourhoods. Overall, when crime data
analysis is shared publicly, it raises awareness and
can galvanize community-led prevention
(neighbourhood watches, educational outreach).
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In all cases, the analysis serves as a foundation for
decisions. By turning complex NCRB reports into
intuitive charts and key figures, stakeholders at all
levels are better equipped to address crime effectively.

7. CONCLUSION

This study demonstrates how relational databases and
visualization tools can transform raw crime data into
strategic insights. Using MySQL and Power BI, we
showed that reported crime in India rose substantially
from 2001-2013, with marked state and crime-type
variations. Maharashtra, UP and Bihar emerged as
crime hotspots, while offenses like rape and
kidnapping grew fastest. These patterns are now clear
through year-over-year trends and comparative charts.
Crucially, our expanded analysis links these findings
to real-world use cases: policymakers can target
prevention resources where needed, police can focus
enforcement efforts, and citizens can be better
informed about safety in their
areasijrpr.comijfmr.com.

Future work could extend this approach with more
recent data, rate-adjustment (per capita), and
predictive modelling. Integrating real-time crime feeds
or conducting similar analyses at the district or city
level would further enhance actionability.
Nevertheless, the current results already provide a
plausible roadmap for data-driven crime reduction:
ensuring that strategies and resources are guided by
empirical evidence from the NCRB data.
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