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Common Loan Origination/Application Flow
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Common Loan Origination/Application Flow
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The Decision Results will be sent 
automatically to the fairness dashboard
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Decision Flow is considered a Machine Learning Model where the 
Target Variable is Status Credit : Approved / Rejected 
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The Dashboard allows  the import of protected variables to evaluate 
potential Hidden Bias
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The approval rate for every protected variable category
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Analysis compares each protected attribute category 

Automated Explanation Algorithm will be used to understand 
which variable from the Decision Process is responsible for the 
correlation with the protected variable
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Out of the box Bias Measures
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This interface runs a Quick Model considering the impact of changing 
the inputs on the decision process and the ability of forecasting 
delinquent/riskier customers

Considering the Decision as a model, it is possible for the Reviewer to do trade-off analysis comparing 
the impact of using alternative data and removing variables that are correlated with protected variables
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Counterfactual Analysis: It is the output of 
a KNN algorithm to  compare the profile of 
the closest approved neighbor and the 
magnitude of the difference considering 
the most important attributes for the 
Decision Flow (Origination Flow in this 
Demonstration)
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In cases where we can’t conclude about the presence of fraud, 
could we use the existent relationships to classify an application?

"Tell me who your friends are, and I'll tell you who you are."

But is this always true, or just another way 
to perpetuate the bias in my decision?
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An introduction to the concept of homophilic networks.

• Homophily is a concept borrowed from sociology, and means that people have a strong 
tendency to associate with others whom they perceive as being similar to themselves in 
some way (Newman 2010)

• So, we define a homophilic network as a network where fraudsters are more likely to be 
connected to other fraudsters, and legitimate people are more likely to be connected to 
other legitimate people.

• In a non-homophilic network, people associate each other regardless of their labels, thus 
generating many cross-labeled edges, that is, an edge between a fraudster and a legitimate 
node. In a homophilic network the proportion of cross-label edges is less than would be 
expected in a random network.
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Checking if my network is homophilic

In a random network we would expect that the proportion of cross-labeled edge is:
2 × 𝑁𝑜𝑑𝑒𝑠 𝑤𝑖𝑡ℎ 𝑎 𝑙𝑒𝑔𝑖𝑡𝑖𝑚𝑎𝑡𝑒 𝑙𝑎𝑏𝑒𝑙 𝑙 𝑥 𝑁𝑜𝑑𝑒𝑠 𝑤𝑖𝑡ℎ 𝑎 𝑓𝑟𝑎𝑢𝑑 𝑙𝑎𝑏𝑒𝑙 𝑓     -> 2 × 𝑙 × 𝑓

In our network the proportion of cross-labeled edge is:

Since the observed proportion of cross-labeled edges is less than the expected proportion in a random network, 
then, the null hypothesis 𝐻0is rejected with a significance level of 𝛼=0.05. That is, our network IS HOMOPHILIC!!
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Relational Neighbor Classifier

My network is homophilic. And now, how to infer guilt to an application based on its connections (guilt-by-association)?

𝑃 𝐹𝑟𝑎𝑢𝑑 =
𝐹𝑟𝑎𝑢𝑑𝑢𝑙𝑒𝑛𝑡 𝑑𝑖𝑟𝑒𝑐𝑡 𝑛𝑜𝑑𝑒𝑠

𝐷𝑖𝑟𝑒𝑐𝑡 𝑁𝑜𝑑𝑒𝑠

𝑃 𝐹𝑟𝑎𝑢𝑑 =
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Expanded Relational Neighbor Classifier
Is it only the first-level relationships that matter for classifying an entity?



Copyright © SAS Institute Inc. All rights reserved.

Ensuring Fairness in Fraud Detection Process using Network Analytics

Expanded Relational Neighbor Classifier
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Visual Investigator
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Relationship Network: a matrix to calculate proactive networks
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Relationship Network: a graph to understand the relationships

ERNC = 0,333

ERNC = 0,472

ERNC = 0,423

ERNC = 0,402
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