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Overview: Why graphs 
for data science and 
machine learning?
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TigerGraph can bring unique value to your machine learning process.

1. Realtime feature extraction + prediction (e.g. anti fraud)
2. Introduce new features to the model.
3. Unique insights from graph algorithm.
4. Improved machine learning model accuracy.

Why Graphs?
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Why Graphs?
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An entity is not just 
an entity by itself...

It is everything that 
connected...
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Why Graphs?
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Overview: How does 
TigerGraph work in your 
ML flow?
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TigerGraph ML Working Flow
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Feature Design

Design a list of graph 
features.

Feature 
Implementatio
n/Verification

Write queries to 
match all the patterns 
from the graph based 
on the feature list. 
Analyse if the feature 
is related to the 
prediction.

Schema 
Design

& Loading job 
for TigerGraph

Model Training

Divide the graph into 
training set and 
validation set.  Extract 
the features for the 
training set then build 
the model. Evaluate 
the lift.

Production

Put the model into 
use. Start to do the 
prediction with new 
graph features by 
taking real time 
requests.

Data & Server 
Preparation
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The features that show the interconnectedness of relationships between 
entities. Usually it takes many hops on graph to discover that kind of hidden 
insight which makes other data platform very difficult to finish this kind of 
computation within reasonable time. 

The common graph features are:

1. Manually designed graph features
2. Graph algorithm result
3. Graph embeddings 

What are graph features.
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Here are more manually designed graph feature examples, usually this kind of 
features is designed based on the behavior or pattern to be predicted.

1. Number of fraudulent accounts in a community
2. Number of device/IP/cookie in 2/4/6 hops
3. Number of shortest paths to fraudulent accounts.
4. A phone call made to a person that called your other callees.

Many JOINs need to be performed if using RDBMS.

Manually Designed Graph Features
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The result of graph algorithm can serve as machine learning features as well since 
they provide signals of the graph topology from different perspectives.

1. PageRank score -> Vertex influence
2. Closeness Centrality -> Position in a community, close to center or boundary
3. Betweenness Centrality -> Number of shortest path through a vertex
4. Louvain -> Community/Group/Ring detection
5. Weakly Connected Component -> Detection maximal subgraph connected via undirected 

edges.

Many JOINs need to be performed if using RDBMS.

Graph Algorithm Features
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Random Walk + Node2Vec

Graph Embedding Features
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Our plan is to build a easily accessible and deployable ML feature library that 
can help the users to build their graph feature table for ML model. 

We will start with 

1. Credit card/ Loan application fraud.
2. Payment Fraud.
3. Incentive Fraud.
4. Phone Call Fraud.
5. And many more...

ML Feature Library
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