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ABSTRACT---

in this paper we will be specifically discussing about different types of Al models that are used for crime forecasting depending on the data and the provided time,
also learn how differently models will behave depending on their type ,technology and algorithms that they use to study a certain amount of data. Crime forecasting
plays a very important role in the analysis of criminal data that can be used to train an Al to predict future crimes ,that can help the law forces to prevent crimes
before they happen.
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Introduction

Crime forecasting is the technique through which we can predict any time of crime before it happens , and for that we can use different types of forecasting
models. There are different types of crime like robbery, murders and others. Crime forecasting helps the law agencies through which we can prevent
crimes from happening .

There are different types of models like linear regression, auto regressive models , ARIMA, random forest etc.

Problem Statement—

Checking different types of models by applying data and analysing the crime rate.

Crime rate predictions depend on different models and algorithms , there are different types of crimes and crime rate difference depending on the data
and timeline of the criminal data.

To correctly check and analyse the crime the models that are already present among them ARIMA model and linear regression are some of the models

that have given nearly accurate precision with accord to timeline of the data and it’s type.

Machine learning is one of the trendy technology that is being for different types of new innovations and is an integral part of artificial intelligence and
in with regard to crime forecasting it is plays a very important as it can adapt to change to quickly with the changing timeline and fluctuating data that
changes every now and then, therefore the models of machine learning that adapt to this technology most efficiently are considered to be the most accurate
result providing models for forecasting.

Al helps the law forces to analyse the data which is present in real time like cctvs, footprints, blood samples and DNA analysis and through machine
learning algorithms it learns from it’s past data and predicts the crimes according to their previous hotspots where they are most likely to happen again.
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Reference  Crime model User data description
2] : :"'?“3' N:uml N‘“',m‘k ('ﬁm' Crime record data from Selangor and Kuala
- onlinear Autoregressive with Lumpur, Malaysia in 2013,
Exogenous Input
1] : ;’:mclc ?iﬁ?ﬁ:?i::i:: ;}:{‘;':)' ) Historical USA crime rate dataset with
3 ARl I|M A 2 i extemnal economic data from 1960 o 2009.
(10] ¢ Exponential Smoothing Weekly burglary counts over a nearly five
* ARIMA vear period for the City of Pittsburgh.
(1] ¢ [nterpolation method Crime duaset in Ardington, Texas from 2007
e Kernel density estimation (KDE)  to 2008,
o Artificial Neursl Network (ANN) 1 dataset compriting aggregated counts
[12) oS a vector machine (SVM) of crime and crime related events categorized
brg 4 e e o d by police department in USA.
[15] o Autoregressive (AR) S(c)‘x&x dataset in Chicago. USA from 2001 10
|16] s ARIMA 50 weeks of property crime data in China
(17] : ‘l::.cm. :c‘g'fm(rm. Crime and communities dataset in UCI
‘l,‘x,’ g machine learning repository.
* Decision stump @gorithms Y
* Random walk
* Brown's simple exponential Crime data collected from computer aided
| 18] smoothing system and offense report at Pittsburgh from
¢ Holt's two-parameter linear 1991 1o 1998,
exponential smoothing
) USA regional and state rates of violent and
|19] * Space-time Autoregressive s
property crimes,
[20] ¢ Eigenvector Spatial Filtering Vehicle burglary cime data in Plano, Texas
- o Generalized Lincar Mixed Model  from 2004 1o 2009,
(21] R s o Complaint dataset from Internet Crime
= ” ¥E Complaint Centre (IC3) from 2000 to 2003.
¢ Artificial Neural Network (ANN) b . . .

22 . 7o) g . ated okiate
|22] o Probabilisiic model Crime related and spatial dataset in Pakistan.
(23] * Fuzzy Logic Monthly crime data of 20 county police

& e Self-organizing Map (SOM) bureaus in Taiwan from 2003 10 2004.

[24] o Chanie et Crime and communities dataset in UCI
- L TR machine learning repository,
e Random forest
[25] e Support vector machine (SVM) Crime dataset in India from 2001 1o 2012.

¢ Comelation analysis

Limitations of crime forecasting

The word crime has multiple types depending on the situation in which the victim was, so basically anything that causes harm and hinders the peace of

an individual in physical or mantel manner is defined as crime. Crime forecasting is applied to crimes that can be tracked in real time with the help of

technology and human resources but the crimes that are not put into serious categories like murders or visual assaults they cannot be tracked or predicted

using crime forecasting such as domestic violence or sexual assaults because in many cases either people do not report them or there is no pervious

record present for the machine to learn regarding a certain person or area, that is where crime forecasting fails and the cases can be only solved by the

help of human experience .

As we know that crime forecasting uses higher level of technology so it cannot be understood by everyone as not everyone in the law forces may not be

able to control all the tools that are present in technology and also it will be very hard to apply these types of technologies in the rural areas of any country

regardless of it’s ranking , there are still areas where people do not have proper knowledge about computers and it also costs a lot to put these types of

technologies in common use because of it’s compact operations and it also there is no technology which can give 100 % result.
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Methodology used for forecasting

DATA GATHERING

DATA PROCESSING

CHOOSING A MODEL

TRAINING A MODEL

TESTING MODEL

TURNING MODEL

PREDECTION

e  Collect data relevant to your target of analysis- before starting any kind of working processes we need data to that has to be processed.
e  Organize data into a single dataset- when we collect information on any kind of topic that is most probably always in a distorted form
e  Clean your data to avoid a misleading model.

e  Create new, useful variables to understand your records.

e  Choose a methodology/algorithm.

e Build the model.

®  Train that model according to the type of data’

®  Testand turn the model.

e  Then apply the model and get the result.

The basic steps that are involved mainly are Data gathering, Data processing, choosing a model, training that model, testing the model then we make
evaluations through the predictions. These steps help us to make a proper predictions and make them as accurate as possible therefore it is very important
for all of these steps to be executed properly.

Criminology Literature

The data that is kept and maintained for the later use and study of crime is known as it’s literature therefore all kinds of data that are used for the study
of a crime is known as criminology literature .

All types of stats regarding a case or the technologies that were used with all the main clues of a criminal case are covered in criminology literature. These
types of data is mainly defined as the time series data. To check and navigate these types of data we use different types of Al models that are statistical
also known as the hybrid models . statistical models follow algorithms like linear regression, exponential smoothing and autoregressive integrated moving
average(ARIMA).

Some examples of statistical models are as follows:
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Models used for forecasting
In this section mainly we will know about the models that are being used in crime forecasting for predictions giving it a different types of models that are
being used.

There are mainly two types of models methodologies that are used that are :
1.Traditional Model methodology

The traditional model in the forecasting function mainly focus on the way to work manually on any data in form of statistical form on manual paper
which cannot support the change in type of data and their different factors and changing behaviour of data.

2.Artificial intelligence model methodology

There is one more type of model that is used in forecasting and is much reliable and accurate than the traditional model which is the Al model.

There are different types of models present in the Al part. All of them have different accuracy levels , working factors and give different types of
predictions depending on the data given to them. Few of these models will be explained in this review paper detailing on their working behavior and
limitations.

We will mainly discuss the models that follow the Avrtificial intelligence models.

1. Artificial Neural Network(ANN): it is used to learn hidden patterns in a criminal dataset. The softwares that are used in this are kereas and
tensorflow.

2. Linear Regression : it is a technology based on the concept of supervised learning used for forecasting . it is one of the most used algorithms
to preidict the statistical data. Uses softwares like MS Excel,spss,origin and many more.

3. Auto regressive model: it uses previous data to predict the output . it is a statistical model that mainly uses python libraries as it’s software
and mainly relies on them for the representation of the data. The libraries used are NUMPY, pandas, Matpoltlib .

4. Decision stump algorithm: they are mainly used as building blocks for more complex models, such as decision tress. The working duration of
the model depends on the amount of data it is being given to process. The softwares used for this are WEKA, MATLAB, Orange.

5. Fuzzy Logic: it is a type of algorithm that considers all the possibilities of a truth or situation rather than just true or false. It values the data
into different degrees and then designates them a region. The software used for are panadas, skfuzzy and numpy.

6. Correlational analysis: it is a statistical method that is used to discover if there is a relationship between any two datasets. The software used
for this is CorrLAB.

7. Random Forest Regression: it is used to perform regression and classification with the help of aggregation and bootstrap (bagging). The
software used for this is Scikit-learn.

8.  Auto regressive integrated moving average(ARIMA): it works at the collection of mean absolute error of deviating a model at a very complex
dataset. The software used for this is Minitab.
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9. Interpolation,KDE(Kernel Density Estimation): Helps in converting the unstable and unrefined data into more refined data that can also be
applied on different location despite of the data type.the software used for this is seaborn.

10. SVM(support vector machine): It classifies the data and set the boundries such as if the new data enters it does not need to realanlyze the data
for classification. The software used is scikit-learn.

Conclusion

The conclusion that we came upon after completion of the paper is that the technology is something that always keeps upgrading and keeps getting better
and has very less chances of continuation , it is also fast and can do wonders in any field that it is put in . same goes for the technology of forecasting
whether it is about weather data to forecast or crime data. Crime forecasting is latest booming technology which makes predictions using data that is
already present using different types of models and algorithms. It has started a new revolution in the tech and Al industry. After all the type of advancement
still the local and simple access of this technology is not very common in underdeveloped countries in as these techs require very advanced serves. To
make these technologies more common we need to develop much more simple and user friendly modules that can operated by a person with basic
knowledge of computers.

Future scope

We can create a new type of software based on the algorithms that are already present but with new modules that can be easy for the user to work and
enter the data in any filtered or unfiltered form and still get their desired result with high accuracy and fast working. This paper presented the technologies
that can be used by law agencies to prevent the crimes in future.
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