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Abstract  Criminal activities of various forms are perpetrated both among the youths and the old at alarming rate in 
Nigeria. They are numerous and coherent and sometimes cumbersome to distinguish one from the others. In this study, 
statistical analysis showed that the commonly committed crimes out of others in Ekiti State are theft and stealing, store and 
office breaking, grievous harm, house breaking and assault occult harm and the highest and commonly committed crimes in 
Osun State are; house breaking, receiving stolen property, armed robbery, assault, grievous harm and wounding, arson. 
Principal component analysis (PCA) was used to reduce the dimensionality and the results revealed that the first five principal 
variables which explained 66.769% of the total variation and the first six principal variables which accounted 93.881% of the 
total variation in Ekiti State and Osun State data set, respectively have been retained using the scree plot. 
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1. Introduction 
Crime is any act of omission which the law forbids and for 

which it prescribes punishment to be administered by the 
state through a proceeding in its own name Durkhein (1933) 
[5]. Ackernan and Murray (2004) [1], a criminal is a person 
who has committed a crime and who has been apprehended 
tried by a court of justice prove guilty of the committed 
offences and finally imprisoned or punished by the 
government. Crime can be caused by so many factors, 
criminologists in their knowledge of crime has stipulated 
some core causes of crime across the globe. They 
categorized them as early life experience, environmental 
factors such as growing up in a disrupted family and or 
uneducated area, poverty affected area, high crime 
neighborhood and the likes are associated strongly with child 
anti-social behavior, of which crime is one type (Tanimu, 
2006) [16]. Political activity is another cause of high rising 
of criminal activities in the west African sub region. The 
politicians in their bids to absorb power, used hired-thugs, or 
paid assassins/hired killers to perpetrate violence and instill 
fears on their opponents. Politicians leverage on the high rate 
of unemployment in the society to recruit idle youths to bribe 
the voter and electorates,  cast multiple votes, snatch ballot  
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box, invade voters and electorates who are not subscribing to 
their will and do everything possible to favour their 
unscrupulous interest.  

The menace of crime across the globe is a serious concern. 
Every country across the globe has its particular problem. 
The west African sub region and Nigeria in particular is not 
an exception. Nigeria is becoming unsafe due to the high rate 
of crime reported on a daily basis. There is no disagreement 
from both macro and minor level of studies that the rate of 
crime in Nigeria has reached an unacceptable level 
(Fajemirokun, 2006) [6]. According to Honourable Patrick 
Obahiagbon (2012) [11], member of house of representative 
in 2012, said “Crime of various form has alluded and 
polluted the affair of this nation making the microscopic 
proportion of the population of this country live in pleasant 
luxury and prospective solicitude while the vast majority of 
Nigerian continuing to fabricate between exorbitant 
enthusiasm and irrational irritability”. The political leaders 
and sit-holders siphon and misappropriate the national 
treasury. Criminal in returns kidnapped politicians or their 
relatives and demand huge amount of money to release them, 
while some intrude Nigerian major source of revenue (oil 
sector) break the pipeline and illegally smuggle the 
petroleum products. Regardless of Nigerian place of 
settlement, occupation, sex, religion, ethnic and the likes, 
crime has been seen as birthright.  

The criminal activities had continued to manifest in 
various forms such as; Boko Haram killings in the North, 
armed robbery, oil bunkering in south-south part of the 
country, kidnapping, abduction, raping, drug trafficking, 
hostage taking and assassinations. Many insurgent groups in 
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Nigeria is a product of discrepancy or conflicts of interests 
that is existing between the norms of the governments or 
leaders and the norm of group or society or subculture that 
the criminals belong. Among these trending criminal 
activities, human kidnapping for a ransom and terrorism top 
the chart. It has become so rampant that major crimes of past 
years like armed robbery and human assassination has being 
swept to the background even though the government is yet 
to find a lasting solution to all of these menaces. Despite the 
fact that Nigerian government and all its stakeholders put an 
ingenious effort to control and curb the menace of social 
crime of a particular form, in a particular region of the 
country, an experience show that it metamorphosis to 
another significant new crime either in the same region or 
another. The degradation of Nigeria economy has its great 
determinant in the high rate of crime occurrences (Danbazau, 
2017) [4]. Majority of the citizens of this country see 
theft/armed robbery, stealing, ritual and the likes as a 
solution to their economic and social status problem (Nigeria 
Police Report, November 2017) [10]. The growth in urban 
crime rate in Nigeria is one of the major social problems 
facing the country in recent time and inhibiting Nigeria 
economic growth strength, depression of political and social 
progress of a nation and a major factor for under 
development in general (Ahmed, 2010) [2]. This is because 
criminal activities had been identified as an indispensable 
factor that discourages both local and foreign investments, 
reduces the quality of life of its citizens and states, thus 
undermining democracy, the rule of law and the ability of the 
country to promote sustainable development and peace 
(Richard and Dean, 2001) [14]. Because of geometric 
progression of criminal activities in Nigeria, this study aims 
to examine the distribution of various crime, the degree of 
relationship between the different crimes, determine the 
crime that accounted for highest percentage of the total 
crimes in Osun and Ekiti state and to determine which of the 
acts constitute the major or principal components of the 
crimes as well as their effects on life in the study area. 

2. Methodology 
The data used in this study was collected from the 

Research and Planning Department, Ekiti State Police 
Headquarters and Osun State Police Headquarters. It consists 
of various types of criminal and civil cases adjudged in the 
state as well as the penalties levied against such offences. We 
explored some descriptive statistics of the data in order to 
explain the distribution of the crime rates over the last 10 
years in Osun and Ekiti state. Also, the principal component 
analysis was carried out to determine the significant 
component of crimes in Osun and Ekiti state. Principal 
component analysis, or PCA, is a data analysis tool that is 
usually used to reduce the dimensionality (number of 
variables) of a large number of interrelated variables, while 
retaining as much of the information (variation) as possible 
(Jolliffe, 2002) [7]. It is used for transforming a set of related 

(correlated) variables into a set of unrelated (uncorrelated) 
variables that account for decreasing proportion proportions 
of the variation of the original observation (Rencher, 2002) 
[13]. 

Principal component analysis can also be used to 
determine the overall criminality. When the first eigenvector 
shows approximately equal loadings on all variables then the 
first PC measures the overall crime rate. 

2.1. Principal Component Procedures 
Let 𝑋 be a vector of 𝑝 random variables, the main idea of 

the PC transformation is to look for a few (< 𝑝) derived 
variables that preserved most of the information given by the 
variance of the 𝑝 random variables (Jolliffe, 2002) [7]. Let 
the random vector 𝑋′ = [𝑋1, 𝑋2,⋯ , 𝑋𝑝] have the covariance 
matrix Σ with eigenvalues 𝜆1 ≥ 𝜆2 ≥,⋯ ≥ 𝜆𝑝 ≥ 0. 

Consider the linear combinations, 𝑌𝑗 = 𝛼𝑗1′ 𝑋1 + 𝛼𝑗2′ 𝑋2 +
⋯+ 𝛼𝑗𝑝′ 𝑋𝑝 = 𝛼∑𝛼𝑗𝑘′ 𝑋𝑘;  𝑗 = 1,2,⋯ , 𝑝 of the element of 𝑋, 
where ∝𝑗 is a vector of 𝑝 components 𝛼𝑗1′ , 𝛼𝑗2′ ,⋯ , 𝛼𝑗𝑘′ . 

Then,  
𝑉𝑎𝑟�𝑌𝑗� = 𝛼𝑗′Σ𝛼𝑗                      𝑗 = 1,2,⋯ , 𝑝,⋯ 

𝑉𝑎𝑟�𝑌𝑗� = 𝛼𝑘′ Σ𝛼𝑗                      𝑘 = 1,2,⋯ , 𝑝,⋯ 
The PC’s are those uncorrelated linear 𝑌1, 𝑌2,⋯ , 𝑌𝑝 

whose variances are as large as possible (Richard and Dean, 
2002 [14]). In finding the PC’s we concentrate on the 
variances. The first step is to look for a linear combination 
𝛼𝑗′𝑋  with maximum variance, so that 

𝛼𝑗𝑋′ = 𝛼11𝑋1 + 𝛼12𝑋2 + ⋯+ 𝛼1𝑝′ 𝑋𝑝. 
Next, look for a linear combination ∝2′ X uncorrelated 

with 𝛼𝑗′𝑋 having maximum variance, and so on, so that at 
the 𝐾𝑡ℎ stage a linear combination 𝛼𝑘′ 𝑋 is found that has 
maximum variance subject to being uncorrelated with 
𝛼1′𝑋 + 𝛼2′𝑋 + ⋯+ 𝛼𝑘−1′ 𝑋.  The kth derived variable 𝛼𝑘′ 𝑋 
is the 𝐾𝑡ℎ PC. Up to 𝑝 PC’s could be found, but we have to 
stop after the 𝑞𝑡ℎ stage (𝑞 ≤ 𝑝) when most of the variation 
in X have been accounted for by 𝑞 PCs. 
•  The variance of a PC is equal to the eigenvalue 

corresponding to that PC, 
𝑉𝑎𝑟�𝑌𝑗� = 𝛼𝑗′Σ𝛼𝑗                                  𝑗 = 1,2,⋯ , 𝑃 

•  The total variance in a data set is equal to the total 
variance of PCs 

𝜎11 + 𝜎12 + ⋯+ 𝜎𝑝𝑝 = Σ𝑉𝑎𝑟(𝑌𝑗) 
The data was standardized for the variables to be similar 

scale using a common standardization method of 
transforming all the data to have zero mean and unit standard 
deviation. For a random vector 𝑋′ = [𝑋1, 𝑋2,⋯ , 𝑋𝑝]  the 
corresponding standardized variables are 

𝑍 =
𝑋𝑗 − 𝜇𝑗
√𝜎11

                𝑗 = 1,2,⋯ , 𝑝 

In matrix notation 

𝑍 = 𝑉
1
2(𝑋 − 𝜇) 
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where 𝑉1/2 is the diagonal standard deviation matrix. Thus, 
𝐸(𝑍) = 0 and 𝐶𝑜𝑣(𝑍) = 𝑃. The PCs of 𝑍 can be obtained 
from eigenvectors of the correlation matrix 𝜌 of 𝑋. All over 
previous properties for 𝑋 are applied for the 𝑍, so that the 
notation 𝑌𝑗  refers to the 𝑗𝑡ℎ  PC and (𝜆𝑗,𝛼𝑗 ) refers to the 
eigenvalue- eigenvector pair. However, the quantities 
derived from ∑ are not the same from those derived from 𝜌 
(Richard and Dean, 2001 [14]). 

The 𝑗𝑡ℎ  PC of the standardized variables 𝑍 =
[𝑍1, 𝑍2,⋯ , 𝑍𝑝] with 𝐶𝑜𝑣(𝑍), is given by  

𝑌 = 𝛼𝑗′𝑍 = 𝛼𝑗′ �𝑉
1
2� (𝑋 − 𝜇). 

so that, 
∑𝑉𝑎𝑟�𝑌𝑗� = ∑𝑉𝑎𝑟�𝑍𝑗� = 𝑃;                      𝑗 = 1,2,⋯ , 𝑝 
In this case, (𝜆1, 𝛼1), (𝜆2, 𝛼2),⋯ , (𝜆𝑝, 𝛼𝑝)  are the 

eigenvalue – eigenvector pairs for 𝑝 with 𝜆1 ≥ 𝜆2 ≥ 𝜆3 ≥
, … , 𝜆𝑝 ≥ 0. 

2.2. Interpretation of Principal Component Model 
The loading or the eigenvector 𝛼𝑗 =  𝛼1, 𝛼2, 𝛼𝑘 , is the 

importance of a measured variable for a given measure of the 
PC. When all elements are positive, the first component is a 
weighted average of the variables and is sometimes referred 
to as measure of overall crime rate. Likewise, the positive 

and negative coefficients in subsequent components may be 
regarded as type of crime component (Rencher, 2002 [13] 
and Louis, 1981 [9]). The plot of the first two and three 
loadings against each other enhances visual interpretation 
(Soren, 2006 [15]). 

The score is a measure of the importance of a PC for an 
observation. The new PC observation 𝑌𝑖𝑗  are obtained 
simply by substituting the original variables 𝑋𝑖𝑗 into the set 
of the first q PCs. This gives 

𝑌𝑖𝑗 = 𝛼𝑗′𝑋𝑗1 + 𝛼𝑗2′ 𝑋𝑗2 + ⋯+ 𝛼𝑗𝑝′ 𝑋𝑗𝑝;      
 𝑗 = 1,2,⋯ , 𝑝;       𝑖 = 1,2,⋯ , 𝑛 

The plot of the first two or three PCs against each other 
enhances visual interpretation (Soren, 2006 [15]). 

The proportion of variance tells us the PC that best 
explained the original variables. A cumulative proportion of 
explained variance is a useful criterion for determining the 
number of components to be retained in the analysis. A scree 
plot provides a good representation of the ability of the PCs 
to explain in the data (Cattell, 1996 [3]). 

3. Results and Discussion 
This section presents the result and analysis of the data as 

well as discussion of results. 

Table 3.1.  Descriptive Statistics of Crimes Committed in Ekiti and Osun States from 2005-2014 

S/N Crime committed Mean standard dev Coeff of var Mean standard dev Coeff of Var 

1 Armed robbery 50.2 2.59439 5.16810757 159.7 188.0863 117.774765 

2 Burglary 37.7 4.56804 12.116817 89.5 111.21376 124.261184 

3 House Breaking 23.9 2.99371 12.5259833 374.9 323.03816 86.1664871 

4 Store & office breaking 7.9 1.63144 20.6511392 114.4 81.5696 71.3020979 

5 Theft & Stealing 143 1.5429 1.07895105 397.2 323.84969 81.5331546 

6 Kidnapping 3.1 0.57947 18.6925806 11.4 18.98069 166.497281 

7 Arson 3.4 0.77713 22.8567647 11.9 14.52546 122.062689 

8 Rape & Defilement 13 1.40486 10.8066154 33.4 23.59002 70.6288024 

9 Grievous harm 22.2 2.2383 10.0824324 186.2 111.74455 60.0131847 

10 Murder and manslaughter 25.4 1.96955 7.75413386 44.9 37.8431 84.2830735 

11 Attempted murder 1.2 0.54525 45.4375 4.3 5.33437 124.055116 

12 Assault occult harm 64.7 10.23063 15.8124111 510.5 192.55951 37.7197865 

13 False pretence and cheating - - - 211.9 125.99511 59.4597027 

14 Receiving stolen property - - - 117.8 144.08701 122.314949 

15 unlawful possession - - - 2.34 22.03633 941.723504 

16 Breach of public peace - - - 119.6 99.42971 83.135209 

17 Suicide - - - 2.5 1.90029 76.0116 

18 Forgery - - - 50.1 51.58047 102.95503 

19 Unnatural offense - - - 7.6 14.62266 193.403421 

20 other offenses - - - 504.8 476.31637 94.3574426 

 

Criminal activities such as false pretense and cheating, 
receiving stolen property, unlawful possession, breach of 
public peace and other offences were not recorded in Ekiti 
State. Table (3.1) above revealed that in Ekiti State, crimes 

such as: theft and stealing, assault, armed robbery, burglary 
and stealing, OBT, murder and house breaking has the 
highest recorded rates than others. Similarly, in Osun sate, 
crimes such as; assault, other offences, theft and stealing, 
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house breaking, false pretense and cheating, grievous harm 
and wounding, armed robbery, breach of public peace, 
receiving of stolen goods and store breaking has the highest 
recorded rates while other crimes such as burglary, forgery, 
murder, rape indecent assault, unlawful possession, arson, 
kidnapping and child stealing, attempted murder and suicide 
had the lowest recorded rates. This implies that majority of 

the crimes committed in the two states were against 
properties while fewer crimes were committed against 
persons. In general, the mean rate of committing a particular 
crime in Osun state is more than that of Ekiti State with 
higher variability. The pie charts and line graphs below 
present the crime rate in the two states under consideration. 

 

Figure 3.1.  Pie Chart of Major Crimes Committed in Ekiti State from 2005 to 2014 

 

Figure 3.2.  Pie Chart of Major Crimes Committed in Osun State from 2005 to 2014 
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Figure 3.3.  Line Chart of Rate of Crime Committed per Year in Ekiti State 

 

Figure 3.4.  Line Chart Showing the Rate of Crime Committed per Year in Osun State 

Table 3.2.  Kaiser-Meyer-Olkin Measure of Sampling Adequacy and Bartlett’s Test of Sphericity 

Test KMO Approx Chi-sq Df p-value 

Bartlett’s test of 
sphericity 0.753 460.830 91 0.000 
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Interpretation: Kaiser (1970, 1975) as cited by Meyers, 
Perry et al., 2004 [12]) states that, a value of .70 is 
considered adequate. Since Bartlett's Test of Sphericity has 
an approx. chi-square that is significant at 91 degree of 

freedom with p – value < 0.05. Hence, we reject the null 
hypothesis of lack of sufficient correlation between the 
variables (i.e. they are orthogonal) and then consider the data 
used suitable for this type of investigation. 

 

Table 3.3.  Total Variance Explained of Crime Rate in Ekiti State from 2005-2014 

Component 
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of 
Variance Cumulative % Total % of 

Variance Cumulative % Total % of 
Variance Cumulative % 

1 4.020 28.711 28.711 4.020 28.711 28.711 3.966 28.329 28.329 

2 1.615 11.536 40.247 1.615 11.536 40.247 1.500 10.716 39.045 

3 1.396 9.973 50.221 1.396 9.973 50.221 1.448 10.346 49.391 

4 1.289 9.207 59.428 1.289 9.207 59.428 1.352 9.660 59.051 

5 1.028 7.341 66.769 1.028 7.341 66.769 1.080 7.718 66.769 

6 .896 6.398 73.167       

7 .762 5.441 78.608       

8 .662 4.731 83.338       

9 .591 4.224 87.563       

10 .520 3.714 91.276       

11 .440 3.146 94.422       

12 .334 2.386 96.808       

13 .243 1.738 98.546       

14 .204 1.454 100.000       

Extraction Method: Principal Component Analysis. 

 

Figure 3.5.  The First Five Components Retained in Ekiti State 
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Table 3.4.  Total Variance Explained of Crime Rate in Osun State from 2005-2014 

Component 
Initial Eigenvalues Extraction Sums of Squared 

Loadings 
Rotation Sums of Squared 

Loadings 

Total % of Variance Cumulati
ve % Total % of 

Variance 
Cumulative

 % Total % of 
Variance 

Cumulative
 % 

1 8.091 40.453 40.453 8.091 40.453 40.453 6.832 34.159 34.159 
2 3.853 19.265 59.718 3.853 19.265 59.718 3.727 18.635 52.795 
3 2.653 13.265 72.983 2.653 13.265 72.983 2.713 13.567 66.362 

4 1.740 8.702 81.685 1.740 8.702 81.685 2.349 11.743 78.104 
5 1.365 6.824 88.508 1.365 6.824 88.508 1.628 8.142 86.247 
6 1.075 5.373 93.881 1.075 5.373 93.881 1.527 7.635 93.881 

7 .701 3.503 97.384       
8 .340 1.699 99.083       
9 .183 .917 100.000       

10 5.784E-016 2.892E-015 100.000       
11 4.445E-016 2.223E-015 100.000       
12 2.691E-016 1.346E-015 100.000       

13 1.283E-016 6.415E-016 100.000       
14 8.746E-017 4.373E-016 100.000       
15 -6.207E-018 -3.104E-017 100.000       

16 -4.936E-017 -2.468E-016 100.000       
17 -1.005E-016 -5.024E-016 100.000       

18 -1.729E-016 -8.646E-016 100.000       
19 -2.596E-016 -1.298E-015 100.000       
20 -5.383E-016 -2.692E-015 100.000       

Extraction Method: Principal Component Analysis. 

 

Figure 3.6.  The First Five Components Retained in Osun State 
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Interpretation: Table (3.3) above revealed that the total 
of first five eigenvalues were greater than one, whereas 
Kaiser Criterion (K1 Rule) opined that only components 
with an eigenvalue greater than 1 should be retained while 
another multivariate rule states that we should only retain the 
components whose value is greater than or equals to the 
average (mean) of all the eigenvalues which is usually 1. 
Considering the eigenvalue-one criterion in table 3.3, 3.4 and 
the Scree plot in figure 3.5 and 3.6 above, the first 5 
(Principal Components) PCs are retained which explain 

66.769% of the total variability in Ekiti State while the first 
six PCs in Osun State give 93.881% account of the total 
variability. 

Table 3.5 and figure 3.7 below present the five principal 
components which explains a larger variance component out 
of all 14 crimes committed, which are; theft and stealing, 
attempted murder, rape and defilement, kidnapping and 
arson. The position of the points (crime committed) shows 
more variability in the Z axis than the X and Y axis. 

 
 

Table 3.5.  Component Transformation matrix of crime rate in Ekiti State from 2005-2014  

Component 1 2 3 4 5 

1 .989 .092 .106 .016 -.042 

2 -.133 .760 .576 .257 .085 

3 .046 .032 -.450 .825 .337 

4 -.014 -.643 .671 .362 .074 

5 .041 -.026 .062 -.349 .934 

Extraction Method: PCA. Rotation method: Varimax with Kaiser Normalization 

 

Figure 3.7.  Component Plot in Rotated Space Showing the Variance Components of the Crime Rate in Ekiti from 2005-2014 

Table 3.6.  Component Transformation matrix of crime rate in Osun state from 2005-2014 

Component 1 2 3 4 5 6 

1 -.883 .288 .308 -.028 .074 .191 

2 .100 .764 -.394 -.463 -.185 -.050 
3 .374 .534 .349 .495 .340 .305 
4 .238 -.040 .698 -.651 .135 -.114 

5 -.101 -.009 -.291 -.105 .882 -.341 
6 -.061 .218 .237 .324 -.220 -.860 

Extraction Method: PCA. Rotation method: Varimax with Kaiser Normalization 
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Figure 3.8.  Component Plot in Rotated Space Showing the Variance Components of the Crime Rate in Osun State from 2005-2014 

Table 3.6 and figure 3.8 above presents the principal 
components which explains a larger variance component out 
of all 20 crimes committed in Osun State, which are; house 
breaking, other offences, grievous harm and wounding, 
unnatural offences, assault, kidnapping/child stealing. The 
position of the points (crime committed) shows more 
variability in the Y and Z axis than the X axis. 

4. Conclusions 
Based on the observed data and statistical analysis carried 

out, majority of the crimes committed in Ekiti State and 
Osun State were against property while fewer crimes were 
committed against person. For instance, theft and stealing 
has the highest recorded rates in Ekiti state while assault has 
the highest recorded rates in Osun state. In addition, theft and 
stealing, store and office breaking, grievous harm, house 
breaking, assault, burglary and stealing were on rampage for 
the observed ten years in Ekiti state while house breaking, 
kidnapping and child stealing and assault were on rampage 
for the covered period of ten years in Osun state. In 
conclusion, the comparison of crime rate in the two states 
revealed that Osun State has the highest crime rate than Ekiti 
state. Hence, needs for Nigeria government at all levels to 
provide maximum security services that will protect both life 
and properties of its citizens not only to Ekiti and Osun state 
but entire country as a whole. Provision of free education for 
the poor, youth empowerment and employment opportunity 
that will create job opportunity for the idle people. 
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