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Abstract: This paper assesses the women 
vulnerability to crime across 28 different states and 7 
Union Territories of India on the basis of various 
indicators, Rape, Kidnapping and Abduction, Dowry 
Deaths, Cruelty by husband and relatives, Assault 
with an intent to outrage modesty, Insult to Modesty, 
Immoral Trafficking and Dowry cases.  Principal 
Component analysis has been adopted to combine 
these variables to form Women Crime Susceptibility 
Index. The Index ranks the regions according to 
exposure and defenselessness of females to crime. A 
higher index value is indicative of higher crime 
susceptibility. The paper also briefly relates the index 
to selected different demographic patterns. Thereby, 
besides building the crime susceptibility in a clean 
framework, the paper is directionally indicative of 
policy actions to reduce women susceptibility to 
crime. The paper also aims to reflect on the 
contribution of different factors to the final index. 
Thereby would provide guidelines as to the areas that 
need attention in different states as each region is 
facing different issues with differing intensities. The 
major findings of the analysis are West Bengal and 
Assam rank highest on women susceptibility to crime 
followed by Tripura and Delhi. The safest states for 
women are Goa and Mizoram. 

Keywords: Crime against women Index; Principal 
Component Analysis; State Female Population 
Proportion; State targeted policies; Women Laws 

INTRODUCTION  

n societies where women status is low, crime 
against women are likely to be higher. It is also 
quite evident in case of India as thousands of 

cases are registered under Indian Panel Code every 
year. Moreover, the reported cases are much smaller 
than the actual number. Therefore, the national policy 
for the empowerment of women (Government of 
India, 2001) stated that crimes against women, their 
incidence, prevention, investigation, detection and 
prosecution will be regularly reviewed at all crime 

review forum  and conferences at the national, state 
and district levels. The policy also emphasizes on 
elimination of discrimination and all forms of 
violence against women and the girl child. 

Women in India experience violence in different form 
throughout their lives and it is widespread through 
boundaries of caste, class, religion and region [1,2,3]. 
Among the different gender based violence, domestic 
violence is the most prevalent in India. Violence 
against women is a result of gender relations that 
assumes men to superior than women. Evidences 
from population surveys clearly reflect that there has 
been a rise of domestic violence from 21% to 48% of 
women from different socio- economic -cultural 
settings. Prior studies on domestic violence have 
depicted that it is deeply rooted in socio- cultural 
norms.  

In India, the National Crime Record Bureau under 
Ministry of Home Affairs brings out the crime 
statistics at annual basis since 1953. However, there 
has been little or no work to bring out a comparison 
across different states in lieu of crime against women 
that brings together different parameters accounting 
to crime through a formal approach. This paper 
primarily aims to understand the trends and patterns 
of crimes against women across Indian states. 
Further, incidence of crimes against women will be 
studied in association with selected demographic 
characteristics of the reference population. This is 
surely to have significant policy implications and 
prioritising the areas of intervention at various levels. 
This will help in effectively identifying the 
vulnerable target  groups and subgroups of women 
who are at risk .This is also important in order to take 
proper policy measure and help of NGOs, police and 
legal institutions to protect women against crime. 

VARIABLES AND SOURCES 

For developing the Women Susceptibility index, the 
data has been taken from National Crime Records 
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Bureau (NCRB) for year 2012 with respect to 
incidence of crime committed against women which 
is an attached office of Ministry of Home Affairs 
(MHA), Government of India. The variables studied 
for the analysis are [4] as follows. 

Rape (Hereafter Rape) 

The cases are registered under The Central 
Government’s Act, Section 376 of the Indian Penal 
Code (IPC), 1860.  

Sexual intercourse with a woman under any of the 
following circumstances: (a) Against her will; (b)  
Without her consent; (c) With her consent, when her 
consent has been obtained by putting her or any 
person in whom she is interested in fear of death or of 
hurt; (d) With her consent, when the man knows that 
he is not her husband, and that her consent is give 
because she believes that he is another man to whom 
she is or believes herself to be lawfully married; (e) 
With her consent, when, at the time of giving such 
consent, by reason of unsoundness of mind or 
intoxication or the administration by him personally 
or through another of any stupefying or unwholesome 
substance, she is unable to understand the nature and 
consequences of that to which she gives consent; 6) 
With or without her consent, when she is under 
sixteen years of age. 

Kidnapping And Abduction (Hereafter Kidnap & 
Abdc): Sections 363-369, 371-373 Indian Penal 
Code. 

Taking or enticing any minor under sixteen years of 
age if a male, or under eighteen years of age if a 
female, or any person of unsound mind, out of the 
keeping of the lawful guardian of such minor or 
person of unsound mind, without the consent of such 
guardian; compelling by force, or by any deceitful 
means, inducing any person to go from any place. 

Dowry Deaths (Hereafter DowDeath): Section 
340B Indian Penal Code. 

Where the death of a woman is caused by any burns 
or bodily injury or occurs otherwise than under 
normal circumstances within seven years of her 
marriage and it is shown that soon before her death 
she was subjected to cruelty or harassment by her 
husband or any relative of her husband for, or in 
connection with, any demand for dowry, such death 
shall be called "dowry death", and such husband or 
relative shall be deemed to have caused her death. 

Cruelty by Husband and Relatives (Hereafter 
Cruelty): Section 498A Indian Penal Code. 

Any wilful conduct which is of such nature as is 
likely to drive the woman to commit suicide or to 

cause grave injury or danger to life, limb or health 
(whether mental or physical) of the woman; or 
harassment of the woman where such harassment is 
with a view to coercing her or any person related to 
her to meet any unlawful demand for any property or 
valuable security is on account of failures by her or 
any person related to her to meet such demand. 

Assault on Woman with intent to outrage her 
modesty (Hereafter AssaultToMod): Section 354 
Indian Penal Code. 

Assault or criminal force to woman with intent to 
outrage her modesty 

Insult to Modesty of woman (Hereafter  
InsultToMod): Section 509 of Indian Penal Code 

Word, gesture or act intended to insult the modesty of 
a woman 

Immoral Traffic (P) Act 1956 (Hereafter  
ImmTraffic) 

A prostitute who seduces or solicits shall be 
prosecuted. A client is guilty of consorting with 
prostitutes and can be charged if he engages in sex 
acts with a sex worker within 200 yards of a public 
place or "notified area. Pimps or live-in lovers who 
live off a prostitute's earnings are guilty of a crime. 
Any adult male living with a prostitute is assumed to 
be guilty unless he can prove otherwise. 

Dowry Prohibition Act, 1961 (Hereafter  Dow 
ProAct) 

If any person, after the commencement of this Act, 
gives or takes or abets the giving or taking of dowry, 
he shall be punishable. 

CONSTRUCTION OF WOMEN CRIME 
SUSCEPTIBILITY INDEX (WCSI) 

Women Crime Susceptibility Index has been 
calculated using Principal Component Analysis 
(PCA). PCA is used to study the patterns of 
similarities and differences in the data. It is a 
multivariate statistical technique that uses an 
orthogonal transformation to convert a set of 
observations of possibly correlated variables into a 
set of values of linearly uncorrelated variables called 
principal components (λ).  

This transformation is defined in such a way that the 
first principal component has the largest possible 
variance (that is, accounts for as much of the 
variability in the data as possible), and each 
succeeding component in turn has the next highest 
variance possible under the constraint that it be 
orthogonal to (i.e., uncorrelated with) the preceding 
components. 
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Figure 1:  PCA for Data Representation 
 

 

Figure 2: PCA for Dimension Reduction 
 

 

Table 1:  Correlation Matrix (A) of the Population Proportion Variables 

 
 
 

 

 

 

 

 



96 Goel and Yadav   / OIDA International Journal of Sustainable Development 06: 07 (2013) 

 

 

Table 2: Eigen Values 

 

 

Table 3: Eigenvectors 

 
 

For example, in Fig. 1, suppose that the triangles represent a two variable data set which we have measured in the X-
Y coordinate system. The principal direction in which the data varies is shown by the U axis and the second most 
important direction is the V axis orthogonal to it. If we place the U - V axis system at the mean of the data it gives us 
a compact representation. If we transform each (X; Y) coordinate into its corresponding (U; V) value, the data is de-
correlated, meaning that the co-variance between the U and V variables is zero. 

For a given set of data, principal component analysis finds the axis system defined by the principal directions of 
variance (i.e. the U - V axis system in Fig. 2). The directions U and V are called the principal components [5]. 

Following the PCA, WCSI (shown in Eq. (1)) is computed as an unobserved or a latent variable that cannot be 
observed directly. The WCSI is assumed to be linearly related to the above described independent variables and an 
error component. 

WCSIk = β1X1k + β2X2k + β3X3k + β4X4k + β5X5k + β6X6k + β7X7k + β8X8k + ε                                                     (1) 

where WCSIk represents the WCSI for state/UT ‘k’, and X1k…….X8k are the proposed indicators corresponding to 
the state ‘k’ and ε is the error term. The error term (ε) captures the variation differentiating the states on the index 
that is not explained by the proposed indicators. 

The first step, to the analysis is calculating the variables as a proportion of the female population in each state as 
shown in Eq. (2). 

xik = Xik/FPopk, for i=  Rape, Kid&Abd……DowProAct                                                                                      (2) 

Thereafter, 8 X 8 correlation matrix A is calculated for the above mentioned population proportion variables as 
shown in Table 1. 

Using the Correlation Matrix (A), following determinant equation is computed as shown in Eq. (3): 

Determinant (A – λI) = I(A – λI)I = 0                                                                                                                    (3) 

where I is the 8 X 8 identity matrix. This equation is known as the characteristic equation and has 8 roots (λ1….λ8) 

These 8 roots are the Eigen Values corresponding to Matrix A. We arrange the λ in the descending order such that 
λ1> λ2> λ3> λ4> λ5> λ6> λ7> λ8 as evident from Table 2 and corresponding to each λ, we solve the below matrix 
equation (Eq. (4)): 

 



 Goel and Yadav   / OIDA International Journal of Sustainable Development 06: 07 (2013) 97 

 

 

 

Figure 3: Women Crime Susceptibility Index (2012) 
 

 

 (A – λjI)F'j=0                                                                                                                                                           (4)  

where Fj = [f 1j, f2j,…f8j] is a 1X 8 Eigen Vector corresponding to λj subject to the condition that F'j Fj =1. F'j values 
are contained in Table 3. 

In order to calculate the Index, the following calculations as shown in Eq. (5) and Eq. (6) are performed: 

P1k= xkF'1  ………  P8k= xkF'8                                                                                                                                         (5) 

Where, xk = [xk1, xk2, xk3, xk4, xk5, xk6, xk7, xk8] is a vector of standardized factors for state ‘x’. 

 

WCSIk = λ1P1k+λ2P2k+ λ3P3k+ λ4P4k+ λ5P5k+ λ6P6k+ λ7P7k+ λ8P8k                                                                          (6) 

   λ1 +λ2 +λ3 +λ4 +λ5 +λ6 +λ7 +λ8 

Thus, the weighted average of the population proportion standardized variables weighed upon the principal 
components and the features enables to work out the relative importance of the respective factors in determining the 
WCSI. 
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Figure 4: States ranking on individual parameters 
 

 

EMPIRICAL RESULTS 

The WCSI: The States Ranking according to the 
WCSI is shown in Fig. 3. Index of 1 indicates the 
states/UT with women most susceptible to crime and 
tending towards 0, indicates the states/UT with 
women least susceptible to crime. All India 
susceptibility average is estimated at 1.06. 

The analysis suggests that women in West Bengal are 
most susceptible to crime with WCSI of 1.97, 
followed by Assam, Tripura, Delhi and other states. 
Goa with WCSI of nearly 0 is the least susceptible 
state. The average Index if the Indian states turn is 
estimated at 1.06. 

States Ranking on Individual parameters: As the 
WCSI is the summary of different factors with 

relative importance and variations; it is insightful to 
look at the performance of these factors in different 
states. Fig. 4 is a reflection of the true values (in 
proportion to female population in each state) of each 
of these factors in each state. 

Referring back to Table 3 that illustrates the Eigen 
Vectors of the principal components, for λ1, the first 
principal component explaining the maximum 
variance, there exist a strong positive correlation 
among Cruelty against women, Assault to modesty 
and Dowry Deaths. This is followed by kidnapping 
and Abduction and Rape. Immoral Trafficking is 
however, negatively correlated with these variables. 
This relationship among the individual parameters is 
directional in explaining the States Index for crime 
against women. 
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Figure 5: Women Crime Susceptibility Index (2012) vs. State Female population proportion with respect to total  
                  Indian female population 
 

(a) West Bengal, as we see is around or above the 
average crime rate in most of the indicators. 
Specifically, for the parameters, “cruelty against 
women”, “Assault to Modesty” and “Dowry Deaths” 
that are highly positively correlated in the first 
principal component, West Bengal ranks high above 
average making it the state most susceptible to crime 
against women. (b) Assam, similarly, is high on the 
“Cruelty against women” and “Assault to modesty”. 
Though it ranks lower on “dowry deaths”, Assam 
ranks second highest on “Kidnapping and 
Abductions” and “Rape” the next highest positively 
correlated variables to Cruelty and Assault.  Hence 
Assam seconds on the list to crime against women. 
(c) Tripura  also depicts similar patterns on these 
variables with being the third most unsafe state for 
women in India. (d) North East states of India are 
generally expected to be low on women crime rates 
with the greater mobility and visibility than women in 
other parts of India. This is reflected in the 5 North 
East states out of 7 sisters, Arunachal Pradesh, 

Manipur, Nagaland, Sikkim and Meghalaya 
having less than average WCSI. Assam and Tripura 
being an exception are a reflection of a grave need to 
investigate deeper into the factors that separate these 
two states on Women Crime susceptibility index 
from other five at extreme ends. Specific laws need to 
be set in practise that deals specifically with domestic 
crime, women assault and rape.  (e) Goa ranks 
highest on Immoral Trafficking, however is low on 
other parameters of crime against women. Women in 
Goa are safer on domestic crimes and social evils like 
dowry. It also scores lower on rape reports and 
women assault. This keeps Goa still the safest place 
for women despite high on immoral trafficking. 
However, the policy makers cannot take Goa off their 
shoulders on women safety. Immoral Trafficking is a 
major and growing issue in Goa. Where the national 
average is as low as 0.61, Goa has scores 4 driving 
this average. Thus, the policy workers can achieve a 
near zero crime against women in Goa if they could 
manage the problem of Immoral Trafficking. (f) 
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Daman and Diu is on the same radars as Goa. Low 
on Cruelty by relatives and assault indicative of a 
good social status enjoyed by women, a reflection of 
equality of right and dignity. However, being second 
highest in immoral trafficking, though Daman and 
Diu remains as the third safest place for women in 
India, attention needs to be paid on laws on immoral 
trafficking. (g) Jammu and Kashmir, ranks third 
highest on Kidnapping and Abduction and Assault 
and Insult to Modesty of women. However, it is still 
low on cruelty against women, an important 
parameter in WCSI. Hence, J&K is on average index 
of crime against women. 
Trends are also suggestive that immoral trafficking is 
more evident in Southern and South east parts of 
India, specifically those close to coastal regions. 
Hence, the possibility of immoral trafficking through 
the seas could not be avoided. Therefore, stringent 
and more vigilant laws could provide an answer to 
the most hideous crime against women. 

Results are also indicative of the fact that different 
parts of India as is guided by different cultural values 
and socio economic conditions see prevalence of 
certain factors more than others in different regions. 
Where cruelty by relatives, domestic crime, and 
women assault are high in Eastern and Western parts 
of India, it is immoral trafficking that adds to women 
crime in southern coastal regions.  

The WCSI and the State Female Population 
Proportion 

The female population proportion is computed as per 
the Eq. (7). Furthermore, Fig. 5 shows a comparison 
of the WCSI with the proportion of female population 
in each state with respect to the total female 
population in India [6].  

Female	Popualtion	Proportion =
�����	������	����������

�����	������	����������	��	�����
            (7)                                          

This comparison reveals the following: 

(a) West Bengal that is home to only 8% of the 
Indian women is on the top of the index making it 
most vulnerable state for women to crime. (b) 
Tripura , lying in the North East region of India that 
does not shelter even 1% of the total Indian women is 
third on the WCSI. (c) Uttar Pradesh, that has the 
greatest percentage of female Indian population 
(17%), though above the average index of 1.06, still 
ranks lower than few other states like Odisha 
(Orissa), Delhi, Haryana that have merely 2-3% of 
the Indian female population. 
Hence, crime index is not proportion to the women 
population percentage. It is not a question of a big 
state, more women; it is question of strengthening 
parameters that define women safety, elevating socio-
economic status of women that guarantee equitable 

rights and educating the mind sets that provide the 
female population its dignity and rightful place. 

CONCLUSIONS 

PCA analysis as in Tables 2 and 3 indicates that the 
first principal component λ1, that contributes 
maximum in explaining the variation has four major 
factors that are highly positively correlated to each 
other and thereby explaining the variation. Cruelty by 
husband and relatives (45%), Assault with intent to 
outrage modesty (44%), Dowry Deaths (42%), 
Kidnapping and Abduction (38%) are the variables 
contributing to Principal component 1 and maximum 
variance.  

The states of West Bengal, Assam, Tripura, Delhi, 
Rajasthan etc. that are on the critical radar of the 
Index experience high exposure of women to the 
above mentioned four factors.  

Thus, the law and order governing body should aim 
at developing and implementing policies that curb the 
cruelty exercised by the husband and relatives, 
women assault, dowry deaths and kidnapping and 
abduction. 

It is high time that the policy makers realize that 
more than anything it is important to create 
awareness among the women about their rights. The 
machinery of the implementation of laws should be 
easily approachable and should be free from 
inefficiencies and corruption. The procedure in the 
court of law for the redress of the grievances should 
be simple not cumbersome, costs and delay should 
not be involved in such matters. 

As previous studies have emphasized, there exists a 
strong relationship between education and elevating 
status of women. Hence, explicit focus needs to be 
paid on female education and bringing male and 
female to an equal status in the economy. 

As is said, India is diverse in its culture and 
geography, so are the factors governing women 
susceptibility to crime in different parts of the 
country. There is an urgent need to work on the most 
important factors that differentiate and bring a state to 
top the list on women crime susceptibility. And also 
at the same time, identify on the differentiating 
factors in each state to target specific policies and 
make India a safer and equitable place for women to 
live in. 
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