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Research on crime type decision based on CART decision tree algorithm
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[ Abstract] In the era of big data, the data of criminal cases are diverse and complicated, so it is important to select key factors for
accurate judgment. How to make decision on crime types based on big data is a topic of great interest to researchers. This article
studies the America criminal record set as the training data, then CART algorithm is used to construct the criminal type auxiliary
decision—making model based on decision tree algorithm, and concluded that the most important factor is the tool type, which is
determinant for crime type. At the same time, the universal applicability of the model shows that it can be applied to our country’s

criminal type auxiliary decision—making.
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Tab. 1 Results after data preprocessing

Victim_Race Perpetrator Race Relationship Weapon Crime_Type
0 White White Unknown Fire Manslaughter
1 Black Native Stranger Blunt Manslaughter
2 White Asian/Pacific Acquaintance Knife Manslaughter
665 White White Stepfather Blunt Murder
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Tab. 2 Variable values of the characteristics of each field and the number of occurrences

Victim_Race Perpetrator Race Relationship Weapon Crime_Type
Asian/Pacific(14) Asian/Pacific( 14) Acquaintance(75) Blunt Object(71) Manslaughter(317)
Black (177) Black (200) Boyfriend (9) Drowning(7) Murder(349)
Native( 16) Native( 10) Boy/Girlfriend (1) Drugs(28)

Unknown (69) Unknown( 10) Brother(7) Fall(1)
White (390) White (432) Daughter(35) Fire(6)
In-Law(4) Suffocat(13)
Wife(20)
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Tab. 3 Feature map

Victim Race Perpetrator Race Relationship Weapon
0 4 4 21 4
1 1 2 20 0
2 4 0 0 8
665 4 4 18 0
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Tab. 4 Victim Race Statistics Table

Crime Type\Victim Race S, S,
Murder 9 246
Manslaughter 4 240
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Weapon<13.5
gini=0.5
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class=Manslaughter
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Relationship<21.5 Perpetrator Race<2.5
2ini=0.496 2ini=0.404
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value=[ 198, 237 value=[ 46, 18]

class=Manslaughter class=Manslaughter
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Fig. 1 Results of the first decision
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Tab. 5 Gini coefficient table for the first decision

Victim_Race  Perpetrator Race  Relationship Weapon

0:0.497 998 0:0.493 748 0:0.498 142 0:0.497 111

1:0.499 060 1:0.499 750 1:0.499 167 1:0.496 870

2:0.499 167 2.0.498 867 2:0.498 796 2:0.491 424

3.0.499 684 3:0.495 710 3:0.499 507 3:0.491 424

4.0.497 541 4.0.494 171 4:0.499 655 4.0.499 755
22.0.485 697  14.0.484 221
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samples=187 samples=231 samples=8
value=[74, 113] Value—[ 124, 107] value=[5, 1]
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Fig. 2 CART decision tree model
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