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Chapter 2  Models 

Negligence of business cycles might explain the mixed results in the literature of 

aggregate unemployment and crime. But how could we consider the fluctuations 

effect in the crime research? Here in the section, taking into considerations business 

cycles, nonparametric and parametric methods are constructed to shed light on the 

criminal. 

 

2.1   Nonparametric model 

 Business cycle refers to the fluctuations of economic activity which shifts up and 

down. Using nonparametric model helps to capture these fluctuations patterns is to 

understand what the crime rate take places over the business cycles. Besides, in some 

cases, nonparametric method is easier to use and its applicability might be much 

wider than the corresponding parametric methods. Hence, we apply a nonparametric 

model of crime occurrences that allows us to test whether these crimes have 

pro-cyclical or countercyclical pattern against real gross domestic product (GDP). The 

model focuses on the fluctuations of four types of crimes which include robbery, 

homicide, injury, and obscenity.  

In the same vein, the nonparametric method provided by Cook and Zarkin (1985) 

gives a simple way to describe the overall crime picture in Taiwan. 
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We employ the nonparametric method in order to better understand the 

implication of motivation or opportunity effect in different types of the crimes. For 

example, if we observed that the growth rate of crime in expansions is higher than one 

in recession, it would imply that the relationship between the growth rate and the 

business condition is positive. The more prosperous the economy is, the more 

numbers of crimes commit. Recall that we use unemployment rate as a proxy variable 

for business cycle, and that this variable is a countercyclical variable against GDP. 

Hence, the relationship between the growth rate of crime and unemployment is 

negative when economy expands. The opportunity effect implies a negative 

relationship between the crime and the unemployment.  

The nonparametric test basically is based on the changes in criminal activity 

during the entire economic business cycles. The first step of the approach is to 

identify trough to peak interval from reference cycle dates under study. The next step 

is to compute annual growth rate of each type of crime during trough and peak that 

follows, say x. Then we compute the rate of growth between the peak year and the 

following year when the economy goes down, say y. By comparing x to y, the 

relationship between the crimes and the business cycle can be captured.  When y is 

greater than x, it would signify the criminal variable has countercyclical tendency 

against real GDP. This is because when the economy is experiencing recession, the 
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growth rate of crime tends to increase. It indicates a positive relationship between 

downturn in economy, characterized by a high unemployment rate, and the crime. 

Hence, the positive relationship corresponds to the motivation effect.  

 

2.2 Parametric model   

The nonparametric method has a drawback of efficiency loss however. The 

nonparametric method does not produce an estimate of the magnitude of each variable. 

Therefore to remedy the shortcoming, we turned to parametric method to test our 

hypothesis in this sub-section. 

 To have a comparison with Cantor and Land (1985), we estimate two alternative 

models. We specify Model I as follows:   
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α β= + ∗ +  (1)

The parameter β  in equation (1) stands for the elasticity of crime with respect to 

changes in the unemployment rate. The magnitude of βmeasures the percentage 

changes of crime upon 1% change from unemployment rate. In equation (1), tC , 

tcrime  is the number of crime committed in year t; tU , tunemployment  is the 

unemployment rate in year t. And in order to eliminate the trend, we also designate 

tC , tcrime and tU , tunemployment as the denominators, respectively. tC  and tU  
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indicate the corresponding 3 - year moving average centered in year t, te is error term 

then. The derivations below are to show where equation (1) comes: 

b
t t tC U Xα= ∗ ∗  (2)

b

t t tC U Xα= ∗ ∗  (3)

t t tX X ε= ∗  (4)

where b is the unknown constant parameter, and Xt is defined as an indicator of 

variables that might influence the crime rate, tε  subject to fulfill the equation (4), 

then dividing equation (2) by (3), substitute (4), providing that the form below 
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Taking the logarithm on both sides in equation (5) gives equation (1).  

A slight modification to the specification makes it possible to identify the 

opportunity ( 1β ) and the motivation ( 2β ) effect:   

1 2log( ) log( ) log( )t t t
t
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α β β= + ∗ + ∗Δ +  (6)

Model II we employed is based on the argument of Cantor and Land (1985) that 

crime engagement has opportunity and motivation effects. In equation (7) that follows 

soon, 1β  stands for opportunity effect and is expected to have a negative sign. By 

contrast, 2β  represents the motivation effect and is expected to be positive 
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relationship. The difference between equation (6) and equation (7) is that 

tunemployment  in equation (7) is a level variable, while in equation (6) t

t

U
U

 is 

adjusted for trending.  

1 2log( ) log( ) log( )t t t tC U U eα β βΔ = + ∗ + ∗Δ +  (7)

Greenberg (2001) however considered a different model specification:   

1 2 1log( ) log( ) log( )t t t tC U U eα β β∗ ∗
−Δ = + ∗ + ∗ +  (8)

 In fact, all the aforementioned specifications share some similarities. From 

equation (7),  
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 (9)

where α  is the constant criminal stock term, 1β + 2β  measures the opportunity 

effect, and then 2β  weigh the criminal motivation. We can see more clearly 

evidences through the empirical results. 

We can add a lag effect by considering  

1 2 1log log( ) log( )t t t tC U U eα β β −Δ = + ∗ + ∗Δ +  (11)

Eequation (7) differs from equation (11) by how the motivation effect in modeled. 
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Obviously, the motivation effect in equation (7) comes into play at a one period lag, 

while at two-period lag in equation (11). Shu (2001) found that there is no statistical 

significance between current unemployment rate and all types of crimes, but exists 

positive and significant relationship between current unemployment rate 

and past robbery crime. Grounded on his finding, we use model containing 

lagged unemployment rate such as Equation (11) rather than Equation (7) to see 

whether there is more  significance on different age groups, for example teenagers 

and adults group. 

 The empirical results will be presented in the next chapter, based on the 

preceding models. 


