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Figure 1. Interaction between criminals, guardians, and 
passers-by.
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Table 1. Variables in simulation model 
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4. GUARDIAN STRATEGIES 
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5. SIMULATIONS 
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Table 3. Simulation Scenarios 
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Figure 3. Total amounts of assaults 
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Figure 4. Total amounts of costs 
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Figure 5. Cost-benefit ratios 
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P1(γ:TRACE, tb,te:TIME, n:INTEGER) ≡
∀t:TIME ∀x1,x2,y1:REAL ∀l:LOCATION 
 [tb ≤ t & t ≤ te & 
 state(γ, t) |= has_basic_attractiveness_for(l, passers_by, x1) & 
 state(γ, t+1) |= has_basic_attractiveness_for(l, passers_by, x2) & 
 x2 > x1 &  state(γ, t) |= assault_rate_at(l, y1) ] 
� [∃d:INTEGER ∃y2:REAL  
      state(γ, t+d) |= assault_rate_at(l, y2) & 0<d & d≤n & y2≤y1 & 
      [∀y3:REAL ∀t2:TIME  t < t2 & t2 < t+d & 
       state(γ, t2) |= assault_rate_at(l, y3) � y3 ≥ y1] ] 
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Figure 6. Maximal adaptation times 
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P2 - Equal Spread of Assaults 
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P2(γ:TRACE, tb,te:TIME, n:INTEGER) ≡
∀t:TIME ∀x1,x2:REAL∀l1,l2:LOCATION 
[tb ≤ t & t ≤ te & 
 is_largest_hot_spot_at(l1, t, γ) &  
 is_smallest_hot_spot_at(l2, t, γ) & 
 state(γ, t) |= assault_rate_at(l1, x1) & 
 state(γ, t) |= assault_rate_at(l2, x2) ] � x1 ≤ (1+n/100)*x2 
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is_largest_hot_spot_at(l1:LOCATION,t:TIME,γ:TRACE) ≡
∃i:REAL state(γ, t) |= assault_rate_at(l1, i) & 
∀l2:LOCATION ∀i2:REAL 
   [state(γ, t) |= assault_rate_at(l2, i2) � i2≤i ] 
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P3 - Maximal Movement Rate 
2��.�	!�.����.�."�������.��.	��.��$�.���.���	
.��������.�	��.��.	�.����.�#.

P3(γ:TRACE, tb,te:TIME, n:INTEGER) ≡
∀t:TIME ∀x:REAL 
[tb ≤ t & t ≤ te & state(γ, t) |= total_movement_rate(x) � x ≤ n] 

+�.!��!
����.���.����	
.������.
��������.����.!	�.��.����.	�.	�.
	�������. ��. ���. ����
	����.����
�. ��. �����. ��. ����.����. ���	�
��.

��
������.��. ��������	
. ����
	����. ��	!��. ��	�.!	�.���. "�	��
�$.��.
��������. ��. 
������. 	�. ���. ����
	����. ����#. %��������. �������.
����
	����.��	!���.���.!��!���.���
.!	�.	
��.��
���.��	!��.��	�.	��.
!������!���.����.��
���!	
.�	�	�. ��.�����.	��.	�	�
	�
�#.+���.�	��.
���.������.!	�.��.�;

�����.��.	�	
���.�;������.���

	!�����.�	�	#.

7. DISCUSSION 
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