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A leading fintech company, focused on delivering analytics
solutions to portfolio managers, sought a more efficient way to
manage the complex relationships between stocks (symbols),
portfolios, and market articles. Traditional relational
databases were proving inadequate due to their limitations in
handling these intricate connections. In response, Dattico
developed a solution that transitions the company from
relational databases to graph databases.

This approach addresses the challenges by naturally
representing complex relationships, offering faster data
retrieval, enhanced insights, and greater flexibility. This paper
outlines the limitations of relational databases, introduces the
advantages of graph databases, and presents a case study
demonstrating the benefits of this approach in linking articles,
stocks, and portfolios. The proposed solution aims to optimize
data management, enabling more effective and efficient
decision-making in a fast-paced financial environment.
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STATEMENT

A leading fintech company, focused on delivering analytics solutions
to portfolio managers, came to Dattico for a solution to the complex
challenges of managing relationships between stock symbols,
portfolios, and market articles. In the realm of portfolio management,
the ability to link and analyze data across various dimensions—such
as stock symbols, portfolio holdings, and related market articles—is
critical. However, traditional relational databases present significant
challenges in this context:
1.Complexity of Relationships: Financial data involves multiple,
intricate relationships. For example, an article may be linked to
several stocks, and those stocks may be part of various portfolios.
Capturing these relationships in a relational database requires
complex joins and multiple queries, leading to inefficiencies and
slower performance.
2.Inefficiency in Data Retrieval: As the number of stocks,
portfolios, and associated articles grows, relational databases
become increasingly inefficient. Queries that need to navigate
through multiple relationships become slower, impacting the
ability to retrieve real-time insights.
3.Scalability Issues: Relational databases struggle with scalability,
especially when the data model needs to support a growing
number of entities and relationships. This can result in
performance bottlenecks that hinder the portfolio manager’s
ability to make timely decisions.
4.Limited Flexibility: Financial markets are dynamic, with new
entities and relationships emerging regularly. Relational databases
require significant schema changes to accommodate these
developments, which can be time-consuming and costly.
These challenges highlight the need for a more flexible, efficient, and
scalable data management solution that can naturally represent and
query complex relationships in real-time.
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PROPOSLED
SOLUTION:
TRANSITION TO
GRAPH
DATABASES

To address these challenges, Dattico proposed transitioning from relational
databases to graph databases. Graph databases are uniquely suited to handle
complex, interconnected data by storing information as nodes (entities) and edges
(relationships). This structure is particularly advantageous for managing the
relationships between stocks, portfolios, and articles.

Key Advantages of Graph Databases:

1.Natural Representation of Complex Relationships: Each stock symbol, portfolio,
and article can be modeled as a node, with edges representing their
relationships. This structure allows for more intuitive and efficient data
modeling, especially in scenarios involving multiple interconnections.

2.Improved Data Retrieval Efficiency: In a graph database, relationships are first-
class citizens, meaning queries that traverse these connections are significantly
faster than in a relational database. For example, retrieving all articles related
to a specific stock or determining which portfolios are affected by certain
market news can be done quickly and efficiently.

3.Scalability and Flexibility: Graph databases are designed to scale horizontally,
making it easier to handle growing data volumes and relationships.
Additionally, they offer greater flexibility in adapting to changes in the data
model, such as the introduction of new types of relationships or entities, without
requiring major schema overhauls.

4.Enhanced Analytical Capabilities: The inherent structure of graph databases
allows for more sophisticated analysis, such as detecting patterns, identifying
clusters, and performing deep link analysis. This capability is particularly
valuable for portfolio managers who need to understand the ripple effects of
market events across their holdings.
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CASE STUDY: LINKING
ARTICLES. STOCKS. AND
PORTFOLIOS WITH GRAPH
DATABASES

To demonstrate the effectiveness of graph databases in portfolio management, consider a
scenario where a portfolio manager needs to track how market news impacts their stock holdings.
Traditionally, this would require complex queries across multiple relational database tables,
resulting in delays and inefficiencies.

After implementing the graph database solution:

. Efficient Linking of Articles and Stocks: . Scalability and Performance: As the
Each article was stored as a node, number of articles and stocks increased,
connected to relevant stock symbols the graph database handled the
through edges. This setup allowed the additional data without performance

portfolio manager to quickly retrieve all
articles related to specific stocks, without
the need for complex joins or multiple
queries.

. Real-Time Portfolio Impact Analysis:
Portfolios were also modeled as nodes,
connected to the stocks they held. When
a new article was added to the graph, the
database could immediately identify
which portfolios were affected by the
news, allowing the manager to take
prompt action.

degradation. The portfolio manager
could continue to retrieve insights in real-
time, even as the data complexity grew.

. Enhanced Decision-Making: The graph

database enabled more sophisticated
queries, such as identifying patterns in
how certain types of news affected
specific stocks across different portfolios.
These insights led to more informed
trading decisions and better overall
portfolio performance.
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The proposal to transition from relational to graph databases
represents a significant advancement in the management of
complex financial data. By leveraging graph databases, portfolio
managers can achieve greater efficiency in data retrieval, deeper
insights into the relationships between articles, stocks, and
portfolios, and more flexibility in adapting to the evolving
financial landscape.

The case study presented in this paper highlights the tangible
benefits of this approach, demonstrating how graph databases
can transform the way portfolio managers access and analyze
critical information. As financial markets continue to grow in
complexity, the ability to manage and query interconnected data
in real-time will be crucial for maintaining a competitive edge.
In conclusion, the adoption of graph databases for linking
articles, stocks, and portfolios offers a powerful solution to the
limitations of traditional relational databases. By embracing this

technology, financial institutions can enhance their
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Focused on resolving new problems, he has a strong data
science and data engineering skillset and a large knowledge
pool about diverse subjects. He is also a data enthusiast and
knows about the whole process from collection to end

consumption.
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