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Introduction
The purpose of this research is to compile a review of methods
used to break down large amounts of financial data through
network approaches. Financial data can be immense, and
therefore hard to analyze; a solution is a network approach
through the construction of a market graph.
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Concept of Market Graph
Market graphs are comprised of a set of nodes and a set of
vertices. Nodes represent the quantity of interest, such as a
company’s current stock pricing, transactions, credit relations,
etc.1 The goal of a network graph is to link the nodes with
weighted edges. Each edge illustrates a relationship between one
node and another.1

• Creation of edges by Pearson’s Correlation Coefficient:1
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• Where 𝑟𝑖 and 𝑟𝑗 represent the entity being analyzed. The { }

brackets represent the expected value. An example, 𝑟𝑖 =
1
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Power Law Graph Association
• Degree Distribution: The amount of edge connections a single 

node has.
• Erds and Renyi, proposed creating edges by using an independent 

probability p.4 By denoting a graph G, with p edges, and n nodes as 
G(n,p), Erds and Renyi concluded the degree distribution for any 
particular node to follow a Binomial distribution which would 
resemble:4
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• As n→ ∞ , np becomes a constant, and the Binomial distribution 
becomes a Poisson distribution: 

𝑷 𝒅𝒏 = 𝒌 =
(𝒏𝒑)𝒌𝒆−𝒏𝒑

𝒌!

1. Assign distances between the vertices so that the shortest is the 
distance and the largest is the correlation between two vertices. 
2. Rank these distances from the shortest to the longest. 
3. Start from the shortest distance and “draw” the edge between 
the vertices. 
4. Iterate until you find an edge that would form a loop. In this 
case, jump to the next distance (if necessary repeat).
5. Stop when all the vertices have been considered.

Minimum Spanning Tree Procedure1

Minimum Spanning Tree
• Hierarchical analysis method
• Distance matrix, each entry, 𝑑𝑖𝑗, is equal to:2

𝟐(𝟏 − 𝑪𝒊𝒋)

Figure 2: Display of 
Power Law5

Figure 3: Example of 
Market Graph6
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Figure 1: Example of Possible Error3

Conclusion
The three most common network
approaches used to analyze large sets of
financial data are the minimum spanning
tree, the power law graph, and Pearson’s
Correlation Coefficient. The minimum
spanning tree draws a network by using
distances and correlations between nodes
to cluster data into different partitions. The
power law graph is an important method
because it implicates an exponential
relationship for a network’s degree
distribution. Pearson’s Correlation
Coefficient is another common method
used because the market graph can be
filtered by different threshold values, thus
affecting the structure of the graph.


