
“Data! Data! Data!” he cried impatiently. “I can’t make bricks without clay”
Sherlock Holmes in The Adventure of the Copper Beeches, 1892, by Sir Arthur Conan Doyle. 

The process of collecting and analysing data has undergone a 
revolution. No longer is it sufficient for active investors to tease 
investible insights from familiar information like trading figures, 
market shares and economic updates. A mass of numbers, from 
Twitter trends to real-time electricity use and demographic data,  
now floods in and can be manipulated in ways unheard of 30 years 
ago. If investors want to stay ahead of the game, they need to channel 
this deluge and harness its power to generate alpha in new ways.

To do so successfully, we argue, requires an understanding of  
what data can do for investors, what needs to be done to it to  
make it useful and who is equipped to do it. Just as important, 
however, is an understanding of its limitations and why data science 
alone cannot replace a good portfolio manager. Those who can marry 
industrial-scale data processing with tried and tested investment 
expertise will emerge as winners. 
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“Data” means far more than market data or  
accounting data. It includes large and 
“alternative” datasets that may be poorly 
configured for financial market analysis, or  
not at all. Much of this is often thought of as 
“Big Data”. The dramatic increases in computer 
processing power, storage capacity and 
information mean that the amount of data 
that can be interpreted by an analyst or fund 
manager is growing at an exponential rate, and 
in a thoroughly unstructured fashion. At the 
same time, a cadre of data science professionals 
is emerging and fashioning the necessary 
techniques to process this data.

These developments pose disruptive challenges 
to the investment industry. But they also provide 
a major opportunity for adaptive, well-structured 
organisations. The investment management 
industry is, at heart, a data processing industry: 
taking in data about companies, industries 
and economies, processing it and producing 
portfolios of investments as a result.

Big Data – where did it come from?
“Big Data” is any dataset too big to analyse  
with one computer on its own. It is a label  
that has emerged alongside the rise in  
open-source technologies for processing 
and analysing data in parallel across multiple 
computers. These new technologies work on 
standard desk-top computers, in contrast to  
the very specialist machines used by IBM,  
Oracle, Teradata and the like.

A consequence of these advances is that the 
computational barrier to working with very large 
quantities of data has been dramatically lowered.  
A cluster of one hundred servers in Amazon’s  
cloud can now be hired on demand to process 
billions of rows of data in a matter of hours. 
This opens up vast new research capabilities to 
custodians of very large datasets, which may 
previously have been difficult or impossible to 
process and analyse due to the need to rely on 
conventional corporate databases.
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This development has coincided with the realisation 
that the huge amount of data that accumulates from 
transactional websites, social networks and mobile devices 
can, with ingenuity and advanced analytical techniques, 
answer questions that were not anticipated when the data 
was originally gathered. And because these data sets were 
not constructed for such analysis (e.g. the contents of 
tweets by members of the public), “Big Data” is associated 
with the idea of unstructured data.

This lack of structure means Big Data is often analysed  
by a different set of people from those in existing IT or 
business analytical teams. These specialists, predominantly 
with a background in computer science, are labelled  
“data scientists”.

In this paper we will refer to “alternative data”. Alternative 
data is an umbrella term for information that is not 
already part of the core currency of investment research. 
This means alternative data is, broadly, everything that 
is not company accounts, security prices or economic 
information. The figure below sets out examples of 
alternative data:
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The multiplicity and complexity of sources of data are 
important reasons why data scientists are needed. 
Traditional market data is organised and is easily accessible 
to investment professionals. Because alternative data is 
often unstructured, it may need considerable work before 
it can yield meaningful conclusions. An example of this is 
census data, which is created by governments and falls 
under the category of open data.

Although this is in the public domain, it needs a lot of work  
before it can be used, for example, to generate useful 
insights on the affluence of a particular area. Similarly, 
care needs to be used in putting together proprietary data, 
such as the aggregation of individual spending patterns 
into a broad picture of consumer trends. Such care can, 
however, be well rewarded. By adopting this aggregation 
approach, it was possible to gain a clear picture of resilient 
UK consumer spending after the Brexit vote in June 2016, 
contrary to conventional wisdom and only confirmed by 
official data several months later.

What is a data scientist?
Data science has followed the rise of Big Data as a 
buzzword. We can illustrate this, appropriately enough, 
with analysis of some Big Data; in this case the volumes  
of searches submitted to Google using these terms:

Google searches for “data science”...

Interest over time

2011 2012 2013 2014 2015 2016

...have risen in the wake of those for “Big Data”

Interest over time

2011 2012 2013 2014 2015 2016

Source: Google Trends, as of September 2016. 

For our purposes, a data scientist applies the scientific 
method to practical business questions. The raw material 
for this process is increasingly dominated by (but by no 
means limited to) the digital data that is the natural by-
product of almost any modern business activity, and lies 
at the heart of digital businesses such as e-commerce or 
technology firms.

A classic application of data science is “recommender 
engines”, such as those that suggest products you might 
want to buy on Amazon or films you might enjoy watching 
on Netflix. The algorithms that power these recommender 
engines are complex and hard to execute in bulk. Indeed, 
the amount of data is such that it cannot fit into the 
memory of a single computer, making it Big Data under 
our earlier definition. 

Modern data and modern methods for its manipulation are  
clearly very powerful tools in the hands of the investor. 
But it is also very important to be aware of the limitations 
of data science. Pressure to produce simple answers can 
often produce misleading results. The following two charts 
(overleaf) compare an implausibly detailed forecast of 
growth in big data revenues with the Bank of England’s less 
precise but more realistic fan chart of UK growth forecasts:
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Big Data worldwide revenue forecast, 2011–2026: implausibly detailed
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Increase in economic output on a year earlier: realistically imprecise
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The skills of a good data scientist and a good investor  
are surprisingly complementary. Good data scientists  
have several distinct qualities. A good knowledge of  
maths, statistics, programming and algorithms is essential. 
But a firm understanding of the business and of where 
the data is coming from and being applied (“domain 
knowledge”) is equally valuable for understanding what 
really matters. 

The graphic right shows the ideal interaction between 
different types of expertise to create useful investment 
conclusions from data1. The domain knowledge needed to 
generate fundamental insights is about the company being 
invested in. Given that this could be almost any company 
in the world, this is clearly impossible for any single data 
scientist to master. Therefore the best approach is to draw 
on the investor’s knowledge of the company and its market, 
harnessing the deep sectoral expertise of our fundamental 
analysts. By recruiting data scientists with great soft skills, 
they can work closely with the investor to bring together all 
the talents.
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1 Appendix 1 provides an indication of the experience that Schroders has acquired 
as result of building a data capability.
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For an asset manager or asset owner, the key is to ensure 
data science becomes an integral part of the investment 
process. Data scientists must not simply sit in a corner as  
a passive resource.

Applying data science to investment decisions
An active investment decision is a function of several 
factors. A fund manager who has excellent information  
to hand and who is able to form a coherent but 
differentiated view, drawing inspiration from a broad  
range of sources at the appropriate time, is likely to 
generate good performance.

This process can be represented as follows:

Information

Differentiation

+

Inspiration

+

Timing

+

Capacity

+

Competence

+

Alpha

=

 

Data science can play a positive role in each one of  
these factors.

Information
This is the lifeblood of investing and data science has a 
huge capacity to extend its range. One powerful way of 
doing so with the aid of data science is to consider what 
business information a company would itself use to 
monitor its success and competitive positioning, and then 
seek to replicate it. For instance, information about brand 
perception, customer affluence, location data, even drive-
times on road networks, can all be harnessed to provide 
useful perspectives on the long-term prospects for a  
given business. Such information can be particularly  
useful when a merger or takeover is in train.

Investor question: How many stores will Ladbrokes and 
Gala Coral have to divest after their proposed merger?

An example of this latter application was when we used 
data science to analyse the likely regulatory response to  
a proposed merger of the second and third largest  
betting shop chains in the UK in 2015, Ladbrokes and  
Gala Coral. The combination of geo locational data with 
the rules applied by the competition authorities produced 
an accurate estimate of the number of stores the merged 
entity would be required to divest.

Geo data: rapid answers to complex questions
Merger analytics – Ladbrokes/Gala Coral

100 1800 4000 Combined branches

Lowest estimate Highest estimate

Source: Schroders

The chart shows the market range: Schroders was able to 
use data science to anticipate correctly within  hours the 
eventual ruling from the competition authority a year later 
requiring c.400 stores to be sold.

Differentiation
Effective data science will unearth insight that is unlikely to 
have been captured by others. The greater the quantity of 
data that may be relevant to understanding an enterprise, 
the more combinations and permutations of analysis it 
becomes possible to conduct. By extension, the likelihood 
of other parties conducting exactly the same analysis 
diminishes. It seems likely therefore that data science at 
scale within a large investment organisation will generate 
insight that is differentiated and hard or unlikely to be 
precisely replicated.

Example:
The spending patterns of a sizeable sample of a nation’s 
population might be cross referenced to a company’s 
marketing strategy. The resulting analysis could shape a 
view as to whether the strategic effort to sell a product 
to a certain segment of the population is working. The 
information might be further screened using bespoke 
survey data seeking to ascertain the rationale for 
people’s spending with the company to gain a unique 
understanding of the company’s long-term prospects.
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The following chart shows how geo data can be combined 
with census data to reveal the proximity of consumer 
businesses to affluent customers, in this case using a map 
of central London:

Geo data: affluence and age data from UK census
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Source: Schroders

This map, together with location data for stores and 
possibly drive-time data, can be used to gain a greater 
understanding of the catchment area of a retail or 
restaurant chain.

Inspiration
A collateral benefit of applying data science and alternative 
data to long-term investing is the scope to enhance 
collaboration across an organisation. Where datasets 
are discrete, self-contained and pertinent only to one 
market sector, they are likely to remain the preserve 
of a small number of specialists. Alternative and large 
datasets, by contrast, can cut across multiple sectors. 

This means the exploitation of such datasets can best be 
conducted centrally by a data science operation, working in 
collaboration with multiple end users.

Example:
A sample of internet traffic from a nation’s population  
or customs data revealing detailed bilateral trade flows 
are datasets that ought to have valuable applications  
for multiple investment teams. Retail analysts, bank 
analysts, consumer analysts and economists – to name 
but a few – would all benefit from different outputs from 
these datasets.

Timing
Data scientists can ask helpful questions as well as helping 
provide answers. Giving data scientists an explicit mandate 
to draw attention to patterns in alternative data helps 
ensure that investors are grappling with issues that are 
relevant, even when they may not be the focus of general 
market attention. Such a mechanism seems a better way 
of directing research than alternatives such as watch-lists 
of companies (robust but arbitrary), valuation screens 
(undifferentiated) or a newsflow-driven focus (relevant but 
already well covered).

The example below analyses how consumer views of  
the Chipotle brand changed the months following the  
food poisoning scandal that hit the US fast food chain in 
2015. This continuing monitoring should help investors 
decide when the company’s customers have regained 
sufficient confidence to allow a more positive view of the 
company’s shares:
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Capacity
Perhaps the biggest impact of data science on the active 
manager is the freeing up of time and intellectual capital. 
An investor who can rely on other specialists to help extend 
his or her vision in all the above ways will be that much 
freer to think and explore fresh sources of long-term alpha. 
A good analogy would be the impact of avionics on pilots 
– the information provided by advanced instrumentation 
provides for better decision-making, but it also liberates 
the pilot’s mind to do other things that improve overall 
performance, such as contingency planning.

Competence
The tracking of an investor’s decision-making processes in 
a scientific manner has the potential to highlight areas of 
weakness and improve their underlying ability. It is not only 
the outcome of their decisions that should be tracked  
(i.e. the accuracy of their judgement), but also their 
confidence in their own judgement (i.e. the accuracy 
of their conviction). Good data science, combined with 
expertise in behavioural finance, can help shine a light on 
investor biases and help to optimise conviction. In doing 
so, it can help investors to know themselves better and 
improve their performance.

Example:
An investor whose predictions are six times wrong and  
four times right, but who expresses low conviction about 
the six wrong calls and high conviction about the four 
correct ones, is demonstrating excellent self-awareness. 
Such an investor is likely to perform better than a rival 
with similar overall accuracy but with poorer correlation 
between outcomes and conviction levels. As in many  
other areas, scientifically-controlled training and 
measurement in fund management can help create a 
climate of continuous improvement.

The advantages of scale
A small investment organisation can use the vast  
quantities of new data available highly effectively and  
in an agile manner. Conversely, a larger organisation  
will face its own challenges. However, thwata revolution  
in asset management also confers advantages to larger, 
well-structured organisations.

Bigger teams of data scientists will be able to exploit  
large volumes of data from diverse sources. The scale  
and variety of the data available today require considerable 
engineering and data management resources if it is to  
be exploited optimally.

Certain markets are less efficient at producing information 
than others – for example Chinese data is notoriously 
less “clean” than US data. Alternative data sets can create 
opportunities not available to rival investors. An example 
is direct surveying or mobile phone usage data which 
sidesteps reliance on government channels.

When fully integrated, a data science capability actually 
turns every investor into a potential data scout. Investors 
form a habit of flagging new data that they come across for 
possible wider exploitation by a data science unit, creating 
a virtuous circle.

Alpha from data: the long term versus the short term
It is our contention that proliferation of data generates a 
competitive advantage for the well-equipped long-term 
investor. But it is important to note the key difference 
between long-term and short-term investment horizons 
when it comes to data science.

A short-term data science approach seeks to establish 
predictive models based on correlations between certain 
data and short-term share price performance. This is an 
effective but ultimately transient strategy: the more parties 
establish the correlation, the quicker any inherent alpha 
will be competed away. And it is highly likely that many 
other investors will be able to exploit the same correlations, 
given that one dimension of the analysis – share price 
performance – is fixed and that the other is a dataset 
unlikely to be exclusive. The winner in the short-term is 
therefore likely to be the player who can acquire the most 
data the fastest, establish the correlations the fastest 
and trade them the fastest. This is no easy feat, but the 
conditions for victory are at least clear.

This short-term model is in contrast to long-term alpha 
resulting from deep insight about a company or industry’s 
fundamental prospects. In this latter case, any insight has 
been derived from a considered examination of sometimes 
obscure data. If alpha subsequently emerges, it is likely to 
be because excessive value or growth has been identified, 
potentially in a unique manner, which will in time be 
reflected in the share price, rather than because a group 
of other players has responded to alpha signals from the 
same data.

To summarise, successful data science in short-term 
investing is ultimately about speed, whereas successful 
data science in long-term investing is about knowledge 
transfer – helping to anticipate the events that will 
ultimately affect companies, and which will in time drive 
share prices.
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Conclusion
The proliferation of information available for investment research is a profoundly disruptive force. Data science 
poses technical and organisational challenges and involves substantial R&D work. But data science also offers a 
huge opportunity for active fund managers. The injection of new, and potentially unique, methods of data analysis 
into existing investment processes should enhance long-term alpha generation.

Far from creating a level playing field, where more readily available information simply leads to greater market 
efficiency, the impact of the information revolution is the opposite: it is creating hard-toaccess “realms” for  
long-term alpha generation for those players with the scale and resources to take advantage of it.

There is no easy way to integrate data into models of company or market prospects without hard work. This would 
be a very different story if the new data merely comprised an explosion in similar data points, such as results from 
increased financial disclosure in company accounts: common to all, available to all, understandable by all, and – 
ultimately – priced-in by all. Instead the datasets in question here are oblique, and will vary in quality – and the 
more they can be intersected with other datasets, the greater the insight.

Organisations that successfully adapt to this data-heavy world will have a mindset of innovation and collaboration. 
They will also be large enough and have sufficient technological prowess to compete.

Those that do evolve, and that remain agile enough to avoid the pitfalls while embracing continuous change,  
will be in the best position to offer their clients sustainably differentiated returns.

Appendix 1 – Schroders’ approach to data insights

Fast-growing and inspirational skillset
Schroders’ Data Insights Unit was established in October 2014, bringing together data scientists, data consultants and 
data engineers to work alongside traditional investment managers. The following list provides a flavour of the wide range 
of experience and expertise they represent:

Investment
It is clearly vital that any initiative to add data insight to 
investment decision-making should include investment 
experience. Even so, it is by no means the only or even the 
principal skill, as the following list of skills encompassed 
by our Data Insights Unit makes clear.

Computer science
Computer scientists effectively invented machine 
learning and Big Data. They are concerned with how to 
analyse massive amounts of data using finite computing 
resources. They have also developed strategies for “blind” 
data-mining, which allows hypotheses to emerge from 
the data as opposed to being tested by the data.

Mathematics and statistics
It almost goes without saying that there is complex maths 
behind all data models, but the mathematical skills that 
are valuable to a data science team go far beyond normal 
fund management expertise.

Other science
Scientists bring with them a wide range of big data 
techniques that can be generalised and applied to 
business problems. Bioinformaticians, for example, 
measure the similarities between different datasets,  
each of which often represents billions of records.  
Particle physicists, on the other hand, use slightly 
different skills to sift through even larger datasets, 
ignoring the irrelevant “noise” to home in on the one 
valuable needle in the haystack.

Psychology
Psychologists and other social scientists specialise in 
human problems that can be explored using quantitative 
techniques involving data. For example, psychometric 
models allow quantitative measures to be created that 
analyse subjective concepts like sentiment and emotion.

Operational research
Operational research focuses on prediction and 
optimisation – the business of making something as 
effective as possible – within a specific business context. 
This discipline is particularly useful for interpreting results 
from other processes and assessing their relevance, 
thanks to its origins as a business subject rather than  
as a pure science.

Industry
We also consider it valuable to have external industry experience 
as part of our data analysis efforts. Most industries are using 
Big Data in new and exciting ways, and it is important to ensure 
that we are aware of their activities and can use them to our 
advantage. Thus the data science unit includes experience from 
the retail, defence and motor-racing industries, amongst others.
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