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Checkpoint 4: Graph Analytics 
OVERVIEW & PURPOSE 
Graph analytics can be very useful in analyzing relationships between different groups of people. We 
can create nodes based on their income, race, neighborhood, and other attributes. After building the 
graph, we can analyze interactions among different nodes and even graphlets. 

Question1 

Making nodes of officers and victims by their income, race, locations, and even unsupervised machine 
learning models to learn the cluster and see if there is a potential connection between officers and 
victims. 

1.1 Learn the Connection from Race 
1.1.1 Graph Visualization Sample 

In this section, we plot the visualized graph of the connection of the officer and the victim by race with 
part of the data. 

 

 
Conclusion from graph 

Since the graph is huge, it is not possible to plot the whole graph here. However, we still can see there is 
tend those officers are more likely to offense black people in the sample graph. Therefore, we may find 
the potential connection between the victims and the officer by the race with the whole data. 



The Dapper Squirrels 

 2 

1.1.2 Graph Analysis on Race 

Similarly, like the graph visualization, but we use all data now. 

Graph Analysis 

For this graph, ingress is the number of CRs complained by a race, and outDegrees is the number of Crs 
an officer received. 

 

 

 
1.1.3 Conclusion on Race 

We can find that there is a high volume of complaints from black people, since the indegree is 67923 
which is 3 times of the second highest complaints race, white, which has 20519 complaints. So, we may 
assume that there is an over-policing based the race bias due to the extremely large number of 
complaints from a specific race. However, we are not interested in the bias, this section is only used for 
proving our main theme, " Is there over-policing in low socio-eco status neighborhoods? " From a 
different aspect. There is more discussion in the following sections. 
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1.2 Learn the Connection from Location 
1.2.1 Graph Visualization Sample 

In this section, we plot the visualized graph of the connection of the officer and the victim by the 
location with part of the data. 

 
Conclusion from graph 

Since the graph is huge, it is not possible to plot the whole graph here. However, we still can see there is 
tend for officers to have more TRRs and CRs from some communities (East Garfield Park on this graph). 
Therefore, we may find the potential connection between the victims and the officer by the location. 

 

 

 

 

 

 

 



The Dapper Squirrels 

 4 

1.2.2 Graph Analysis on Location 

Similarly, like the graph visualization, but we use all data now. 

CRs: 

 
 
We can split the graph by its relationship between src and dst. For CRs, inDegress is the number of CRs 
an officer received, and outDegrees is the number of Crs a community complains. 
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TRRs: 

 
We can split the graph by its relationship between src and dst. For TRRs, inDgress is the number of TTRs 
happen in the community, and outDegrees is the number of TRRs an officer has. 
 
 

 
 

1.2.3 Conclusion on Location 

We can conclude that communities like Austin, West Englewood, and Loop have a high volume of 
complaint report to officers, and Austin, Humboldt Park, and West Garfield Park have a large amount of 
TRRs. From this result we can find in the high-income community, people are more likely to complain 
about the behavior of the police. People from low-income communities receive more "threats" of 
tactical response. One possible explanation is that people who live in high-income communities have 
time to report the misbehavior of over-policing officers. But in the low-income community, people have 
no power to against the over-policing. Anyway, a high amount of reports of tactical response shows that 
there is potential over-policing behavior in those areas. Combining with the result we find in Checkpoint 
1, a community like West Garfield Park is a low-income area. Therefore, we can assume that there is 
over-policing in the socio-economy status community. 
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Question2 

Network dynamics of co-accused in each cohort can be interesting. The analytics can be done with the 
following: 

1. Make use of Triangle Count Algorithms for each cohort. 
2. Make use of the Page Rank Algorithm to find the most connected officer in all cohorts. 
3. How many CRs that officers have and how many co-accused for each cohort. 
4. Compare the top k largest cohort of police officers in high and low socio-economy status. 

And we will answer the following questions: 

1. Who among the officers has the most triangle counts? 
2. Who has the most page rank score? 
3. Are there any communities in the officers? 
4. What are the allegation reports number for those officers inside a cluster? 
5. What are the top large cohort of police officers in high and low socio-economy status? 

2.1 Prepare the Data  
These queries are to draw co-accused officers from the allegation database. The basic logic is to join the 
allegation table with itself on the condition of the same allegation id and unequal officerid. 

Nodes can be generated with data_officer table or allegation id by counting the number of allegation id. 
Here we chose data_officer table by removing Nan or 0s on allegation_count. 

Note: These queries are copied and modified from the GraphX demo class, which shares a similar analysis goal as 
ours. 

 

Recognizing the largest comminutes is important. So, we ranked the label propagation algorithm result 
by sorting descending the number of members in the community. 
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After identifying those top big communities, we are also interested in how the community is constructed 
and its internal architecture. 

We plotted the 22809 community which is consisted of over 50 nodes. It is clear to us those officers 
2612, 30237, and 21028 are among those "leading" nodes with multiple indegrees and outdegrees 
inside the clique. 

 
 
 
 
 



The Dapper Squirrels 

 8 

2.2 Triangle Count analysis 
The triangle counting algorithm is to count the triangle-like relationship among 3 nodes that have 
connected in pairs. We want to find out those outstanding nodes in the graph which have a lot more 
triangle counts. 

 
In this part, we sorted all the nodes according to their triangle counts. We can see over 20 nodes 
appearing in over 18,000 triangle relationships, which indicates strong community leadership potential 
like officers 6315 and 3033. 
 

2.3 Page Rank analysis to find key nodes 
Page rank algorithm is developed to find out important nodes inside a graph by iterations of calculations 
of the possibilities to get to the node by starting randomly. 

 
From the above calculations, we can identify officers with significant impact in the graph. For example, 
officers 32442 and 32440 are a major part of the clique and maybe the "bad apple" in the organization. 
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2.4 The Correlations Between Police Cohort and CRs/TRRs 
In this section, each police are counted for the time they had the same allegation with other police 
officers. The counted number will then be compared with the CRs and TRRs they gave and received to 
find the correlation between them. The goal of the correlation is to find whether police officers are 
more likely to misconduct when working as a group. 

Graph Analysis 

 

  

 
 

 
For the above chart, we can get the correlation of CRs is 0.4151983851569962 and correlation of TRRs is 
0.21054139647875614 

Conclusion 

The correlation between group allegation and complaint reports is positively correlated, and the group 
allegation is less correlated to tactical response reports. It is possible that when police officers are co-
accused, they are more likely to have actual misconduct activity. It is because if they gave more tactical 
responses than receive complaints, or if they have an equal number of tactical responses and 
complaints, they would be less likely to have misconduct. 

 


