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Data Science Notes 
Barclays Research Data & Investment 
Sciences blog, where we dive into some  
of the frequently asked questions about 
data science and how it affects investing. 

We’re Open-Sourcing Our Alt-Data Tools 
Diverse data sources are a valuable input into the investment research process. Many small 
data vendors have become popular in recent years. Alongside traditional data such as 
financial filings, earnings call transcripts, and others, these data have created a rich 
landscape of sources for research. At the same time, they’ve created additional complexity. 
To leverage these inputs, researchers need to be adept at using modern tools for data 
analysis, including databases and cloud data stores (e.g., Amazon’s S3). A single project 
might require SQL queries, boto get requests, Spark read operations, manipulating local 
excel sheets, and more. 

To navigate this complexity, Barclays’ Research Data Science team has built a tool set aimed 
at hiding the differences between these data sets and data stores from the user, and instead 
exposing an extremely simple interface to the analyst. We built this tool for ourselves, and it 
is a major contributing factor to our more-than-linear rate of productivity growth with time. 
When we work with a new data set, usually as part of a research project, we “encapsulate” 
the ETL (extract, transform, load) code and add it to the tool. This makes it a push-button 
capability that is ready the next time we need to use it. We can usually perform the same 
operation again later with just a single line of code. 

We believe these tools will be useful for others who do financial research. They create higher 
quality control for queries that often otherwise only exist on analysts’ computers. They 
enable reproducibility by standardizing pre-processing on broadly available data sets.  

Our software is designed to be extensible. It’s divided into sections by data source, so it’s 
easy to add code to support new data vendors or sets. Commercial and academic users will 
likely find the vendor data set readers useful. As more modules become available, we hope 
commercial and academic researchers, as well as the general public, will find the open-data 
readers useful as well. 

We invite contributions of new data modules and queries within existing modules from the 
Python community. This might include researcher contributions to make their data more 
available and work more reproducible; vendor contributions to make their data sets easier to 
on-board; and student, data scientist, and developer contributions as they increase their 
productivity by encapsulating past work for easier re-use. 
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Scope 

The scope for this tool is narrow. It is meant to provide data reading and simple data 
manipulation capabilities. The data analysis tool on which it is built, Python’s Pandas library, 
can be too verbose for some simple operations. We expand its functionality when common 
operations for finance become verbose or error-prone using the “analysis” namespace in 
our tool. 

Our data readers are narrowly scoped as well. Initially, we’re releasing only classic finance 
data sources. Gradually, we’ll add to those by releasing open-data and vendor data readers 
as well. We invite contributors to reach out to us directly before contributing to verify that 
their contributions are in scope for the library. 

Technical Description 

The design of our tool is meant to abstract data sources from the end user and to present a 
standardized interface for working with financial data. These goals are achieved by two 
different layers: a data access layer and an API layer. 

The data access layer consists of a collection of modules, with an example in Figure 1. Each 
module corresponds to one collection of data sets in one data store, usually representing a 
vendor’s data. For example, the Refinitiv module represents a collection of data products 
distributed by Refinitiv that are stored in an SQL database. A separate module represents a 
set of earnings call transcripts and presentations from Refinitiv, which we store as 
unstructured documents on AWS’s S3.  

FIGURE 1 
Part of a data layer module for data products distributed by Refinitiv 

Source: Barclays Research 
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These data layers provide a clean interface to raw data. When they provide access to an SQL 
database, for example, they usually expose a Python method that accepts parameters, then 
passes those to an SQL query that is sent to the database, as in Figure 2. 

 
FIGURE 2 
A data layer request for S&P 1500 market weights for a set of CUSIPS over a defined date 
range 

 

 
Source: Barclays Research 

 

This serves a few nice functions. First, SQL queries are source controlled. Instead of having a 
team of analysts who are all writing (potentially slightly different) queries, there’s a ground-
truth query for a feature that has been reviewed by the team before adding to our shared 
repository. Second, this abstracts the data store from application code. If there are 100 
applications that all use data returned by this method, but then the database changes, we 
have to make one change to accommodate the new database (in the data access layer), not 
100 (in queries implemented in the application code). This remains true even if we change 
the underlying technology. For example, we could replace an SQL database with parquet 
files on S3 and use Spark SQL (or even PySpark code) to query it. 

The API layer uses the data access layer to grab data, then reformats them into a standard 
format for analysis. It is meant to abstract data sources from the user, so it only exposes a 
set of intuitively named methods that are made to “just work.” A typical example is given in 
Figure 3, where we are adding features to an S&P 500 panel. These “features” methods infer 
their parameters from the panel when possible, finding appropriate date ranges and 
universes of securities for the underlying queries. 
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FIGURE 3 
We construct panels using simple, high-level methods; tab completion improves usability 

 

 
Source: Barclays Research 

For us, this is a long-format panel of securities, as shown in Figure 4. The panel is a 
pandas.DataFrame, where each row corresponds to one security on a given date. The dates 
are expected to be regular, e.g., one for each day. Thus, a panel minimally has a date 
column and a pair of columns to provide security identifiers: the security key and the name 
of the security key (e.g., “CUSIP” for US securities or “SEDOL” for global securities). They 
typically also have features of these securities, where each additional column corresponds 
to a feature (R users will recognize this as “tidy data”). 

 
FIGURE 4 
A sample from a panel 

 

 

Source: Barclays Research 

We usually want to analyze a universe that is specified at a single point in time, such as the 
S&P 500 index’s securities. Since we use a panel, all assets exist in the dataframe at each 
point in time. We include an indicator for whether the asset is a member of our cross-
sectional analysis universe, which is the “in_index” flag. That way, selection processes are 
more explicit, and we’re set up to begin modeling selection biases (e.g., survivorship bias, 
selection into the index) using these panels. 

This setup is right for a number of applications. A panel is a common data structure for 
econometrics and social sciences. The long format makes it formatted correctly for machine 
learning, as the popular sklearn API takes data in long format. 

The simplicity of the interface makes data logistics trivial, so analysts can focus their time 
and mental energy on the aspects of their work where their unique skills are additive, rather 
than on rote data logistics. There are also a number of more technical benefits from a data 
infrastructure perspective. 
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Technical Benefits 
Separating Storage and Compute 

Modern tools separate data storage and compute. This contrasts with the last generation of 
“data lakes”, where all data live local on a Hadoop (or similar) cluster, and the data are 
analyzed on that cluster as well. 

With the older model, there was contention when many analysts needed to use the cluster 
at the same time. They would have to wait to run their code, so their productivity was 
hampered by the available hardware. This was resolved when cloud services became 
popular for analytics. Clusters can now be created as ephemeral, on-demand resources and 
scaled up or down, depending on analysts’ needs. This requires a different solution for data 
storage because a new cluster won’t automatically have all of the data available. Instead, 
data are now more commonly stored in large-scale stores such as S3, Redshift, BigQuery, 
SQL databases, and other more specialized products. 

Balancing Technology Fit with Accessibility 

Many types of data deserve specialized infrastructure. Text data might be accessed through 
ElasticSearch or in a less structured form such as flat files in S3. Geolocation data might be 
stored in a geodatabase, with special location-based indexing and geographic data types 
and operations. APIs store data behind REST interfaces, with optimizations such as caching 
in place to speed up response time. Some data might be in real-time data stores, where 
queries must always return the newest data when they’re run. 

In this varied data ecosystem, we think it makes sense to have a strict division between 
analysis and data storage. That function is performed by our data access layers. These are 
custom-built for a specific data set and store, and they standardize the data into a simple 
pandas dataframe before returning it to the user.  

This flexibility comes with its own technical requirements. Some data sets might be very 
large. Analysis operations can require a lot of compute power and memory. We take the 
view that analysis should be arbitrary, not something usually off-loaded to a data store. We 
make sure our analysis environments are properly scaled for a task (usually Amazon 
compute clusters) and make our queries as simple and readable as possible. This contrasts 
with writing arbitrarily complex SQL queries and doing as much as possible in the database 
before returning the data. We do leverage database indexing, but generally do joins in-
memory at analysis time using PySpark or Pandas.  

This latter point isn’t something we take lightly. PySpark especially is not optimal for key-
based operations. With large-scale data sets such as geolocation data, we usually do a lot of 
highly optimized pre-computation (such as place attachment, a geometric join operation) 
with our data access layer. We’d like to push this task onto a geodatabase, but the instance 
size to keep so much data (many terabytes) live would be extremely expensive. That brings 
us to a rule of thumb: if a database is needed to scale an operation, the data set is too big to 
make it worth storing in one. Instead, we generally build indexes outside of a database (e.g., 
with GeoSpark) and keep the data separate from compute.  

This choice also allows us to join structured and unstructured data. If we can recognize a 
company name in the text of a raw document, we can map it to a security identifier and join 
it to a panel of securities data. This allows us to do arbitrary join operations where there 
may even be machine learning components (company recognition). 
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DATASETS 
The licence for the tool/library described above does not extend to any of the 
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NOT RESEARCH 
The information provided does not constitute ‘investment research’ or a 
‘research report’ and should not be relied on as such, although it may contain 
references to views or information published by the Barclays Research 
department. Investment decisions should not be based upon the information 
provided. 
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(including hedging and trading positions) and trade or otherwise effect 
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products referred to herein which may impact the performance of a product. 
 
FOR INFORMATION ONLY 
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any transaction. Any offer or entry into any transaction requires Barclays’ 
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NO LIABILITY 
Neither Barclays nor any of its directors, officers, employees, representatives or 
agents, accepts any liability whatsoever for any direct, indirect or consequential 
losses (in contract, tort or otherwise) arising from the use of this 
communication or its contents or reliance on the information contained herein, 
except to the extent this would be prohibited by law or regulation. 
 
NO ADVICE 
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to any transaction and/or any related securities described herein and is not 
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NOT A BENCHMARK 
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INFORMATION PROVIDED MAY NOT BE ACCURATE OR COMPLETE AND 
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All information is provided “as is” without warranty of any kind. Because of the 
possibility of human and mechanical errors as well as other factors, Barclays is 
not responsible for any errors or omissions in the information contained herein. 
Barclays is not responsible for information stated to be obtained or derived from 
third party sources or statistical services. Barclays makes no representation and 
disclaims all express, implied, and statutory warranties including warranties of 
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