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IN THIS PAPER:
Fixed-income investing hasn't
kept up with the rapid pace
of technological innovation

in the rest of the financial
industry. But that’s about

to change. Machines will

empower humans to achieve
unique insights and act faster
in @ market where speed and
alpha are inextricably linked.
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THE DIGITAL REVOLUTION IS
COMING TO FIXED INCOME

Artificial intelligence, automation and predictive analytics are transforming virtually every industry, but bond
investing hasn’t really changed. The typical investment process is inefficient, from research and portfolio
construction to trading. But this story will change as human and machine join forces.

In the next few years, we expect the rise of fixed-income technology
to open a wide gulf in performance between those managers

who have integrated cutting-edge tools into every stage of their
investment processes and those who haven't.

In the past, the quest for excess return (alpha) was dominated

by either the superhuman bond investor who attempted to
singlehandedly navigate global markets or the quantitative shop that
could exploit inefficiencies in the short term but couldn’t see the
bigger picture.

In an information-heavy world, just sticking with the status quo won’t
be good enough. It’s imperative to integrate technology into the

investment process to provide managers with tailored information
that enables faster decision-making, makes every step of the
process more efficient, and provides a more complete picture of risk
and opportunity.

Several firms have used a “best of breed” strategy, creating or
sourcing individual tools to help in one specific area of investing, such
as research, trading or portfolio management. That’s a good start,
but to stay ahead, firms will need to focus on how these tools work
together to create an ecosystem that magnifies the human impact.

A wide gulf in performance is about to open
between those managers who have fully
integrated technology into their investment

processes and those who have not.
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DISPLAY 1: FROM IDEA TO TRADE-A SHORTER, SIMPLER PATH
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BUILDING LIQUIDITY: TURNING PUDDLES INTO POOLS

Liquidity is the number-one issue influencing a fixed-income
manager’s ability to create alpha. Firms that can't effectively assess a
bond’s liquidity won't be able to implement their investment ideas. And
if atrade can’t be implemented, there’s no way it can make money.

“Liquidity pools,” or markets that provide liquidity for credit securities,
have long been highly fragmented across multiple external third-
party sources. The information provided by these sources is valuable,
butit’s inefficient to continually monitor each one and then compare
and contrast the data.

To keep up in a marketplace that will digest and react to every
new bit of information faster and faster, successful fixed-income
managers will need to use technology that pulls all external fixed-
income trading platforms together in one place. Firms that adopt
this technology can become price makers instead of price takers,
resulting in better executions, lower transaction costs and faster
investment of new cash inflows.

These kinds of trading platforms aren’t theoretical anymore.

In 2016, we developed ALFA (Automated Liquidity and Filtering
Analytics) with this need in mind. By aggregating separate pockets
of existing market data into a single user interface and enabling our
traders to filter by specific identifiers or security characteristics,
ALFA helps AB traders make better, more informed decisions on the
price levels at which less liquid and illiquid securities should trade.
The objective is to be able to buy bonds for clients’ portfolios at the
lowest price and sell them at the highest price.

ALFA can also alert our traders when certain market events occur. In
February 2017, for example, ALFA flagged to one of our emerging-
market debt traders that an unusually high number of dealers were
offering bonds issued by the Brazilian Development Bank (BNDES),
one of the largest development banks in the world. Our trader took

a closer look at the offers and discovered that BNDES was trading
at a lower valuation than the bonds of another large Brazilian bank,
Caixa Econémica Federal (CAIXBR), which we deemed to be a
fundamentally weaker credit.

STILL TRADING LIKE IT’S 1989

For many fixed-income managers, technology is stuck in the
land that time forgot. Roughly 80% of US corporate bond trades,
measured by notional value, are still executed over the phone.
The biggest innovation in credit research until very recently?
Microsoft Excel. And that was back in 1985.

While the rise of electronic trading platforms has increased
market efficiency for smaller trades, larger trades—both
notionally and in terms of the number of line items—can take
anywhere from several hours to several days. Electronic trading
platforms get the best trade execution when the request is for
less than $1 million per bond and for fewer than 30 bonds. Even
then, fulfilling each list can take up to an hour from start to finish.

Then there’s the inefficiency of the investment process itself,
which has looked something like this for the last few decades
(Display 1, page 2):

Step 1: Aresearch analyst develops a differentiating view on a
credit and discusses it with a portfolio manager (PM), weighing

the positives and negatives and a range of potential outcomes.
This takes a lot of back and forth, because most of the facts
reside within the analyst’s head or in a desktop spreadsheet.

Step 2: The PM also needs to incorporate inputs from other
research teams, such as regional, macro or quantitative analysts.
There may be discrepancies among the teams, forcing the PM to
engage in more back and forth to gain confidence in the buy or
sell decision.

Step 3: Here is where the process can break down further. The
PM asks the trader to buy XYZ bond, but the market has already
moved or liquidity in the bond has dried up. That means going
back to square one.

Multiply this process across the hundreds of securitiesina
typical bond portfolio and the inefficiencies add up. Things take a
lot longer—and timing is everything when yields and liquidity are
low. The process also consumes resources and bandwidth that
could be directed toward activities that improve outcomes.
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DISPLAY 2: SEIZING AN OPPORTUNITY IN AN

UNDERVALUED CREDIT
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For illustrative purposes only.
Source: AB

Our trader quickly worked with our banking analyst to frame our
combined fundamental and valuation view, and together they
presented their recommendation to the PM. We capitalized on the
dislocation: AB purchased BNDES in expectation of the market
normalizing. It did so within six weeks, a boon for our clients, who
were able to buy low and sell high (Display 2).

AB recently partnered with Algomi,* a financial technology firm, to
commercialize the data aggregator component of ALFA. As other
firms adopt this technology, fixed-income markets will become more
stable, transparent and efficient, which in turn should enhance overall
market liquidity. That will benefit all investors trading in today’s less
liquid world—a world in which even relatively small events can create
huge changes in prices very quickly.

Central information feeds can result in
better executions, lower transaction costs
— N and faster investment of new cash flows.

*Algomi was founded in 2012, and through its Honeycomb, Synchronicity and Algomi ALFA technology, creates the bond information network that enables all market participants
to securely and intelligently harness data to make valuable financial trading connections. Algomi has 120 employees with offices in New York, London and Hong Kong.
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ONE-TOUCH ACCESS TO CREDIT RESEARCH

Getting a faster and more accurate picture of market liquidity is just
the beginning. To generate better returns for clients, firms need to
know not only which bonds are available in a market, but also which
bonds are attractive (Display 3). Buying just any bond doesn’timprove
performance—it has to be a bond that helps achieve a portfolio’s
strategic goals.

Firms that digitalize and centralize information can both identify

the right bonds and take advantage of pockets of liquidity to buy
them in sufficient quantity. PMs and traders no longer need to track
down individual analysts to get their views. Fundamental credit
research and rating processes need to live in a consistent, accessible
framework. That way, traders and PMs can grasp at a glance an
analyst’s assessment of a bond’s risks and opportunities and more
easily compare assessments of two or more similar bonds.

This ability was the goal when AB rolled out the Prism credit rating
and scoring system in 2016. With Prism, our credit analysts can

DISPLAY 3: TECHNOLOGY PLAYS MATCHMAKER
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share their views on individual issuers in a consistent, comparable,
quantifiable way across industry sectors, ratings categories and
geographies. Analysts evaluate each company on several key
business-related and governance/structure-related dimensions,
resulting in the final proprietary credit rating for the issuer.

Any fixed-income PM or analyst at the firm can access Prism

from a desktop, getting a concise overview of our analysts’
recommendations for each company, including a summary investment
thesis and a graphical depiction of the company’s score on more than
20 specific risk factors. With Prism’s consistent framework, we can
quickly and effectively compare the merits of similar issuers during
portfolio construction.

The goal, of course, is straightforward: better and faster information
should empower better decisions and result in stronger portfolios.

Tools that can generate

curated lists of bonds that are
attractive both from a research
and liquidity perspective can
narrow down potential ideas for
analysts and PMs.

THE FUTURE OF FIXED INCOME 5



DISPLAY 4: GOING DIGITAL-BRINGING FIXED INCOME INTO THE 21ST CENTURY
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BRINGING IT TOGETHER: INTEGRATING ARTIFICIAL
INTELLIGENCE TO CREATE REAL ALPHA

Finally, in order to fully harness technological advances to build better
portfolios and maximize the generation of alpha, silos have to be
dismantled. Firms need to integrate research and trading platforms
so the entire investment team can tap into shared knowledge and
insights on individual bonds (Display 4).

When credit research views and pricing/liquidity data reside on a
single platform, they provide a more complete picture of an issuer and
can interact with and play off each other, to tremendous effect. Take
for example a tool that can communicate both with research systems
to understand what research analysts find attractive, and with
liquidity and pricing tools to know what’s available at any given time.
We created that technology, and her name is Abbie.

Abbie is a virtual assistant that works with our PMs, assistant PMs
and traders. Originally, “she” started out as a chatbot that could be
directed to build orders more quickly and with fewer errors than a
human, who is prone to fat-thumb mistakes even when he or she is
being extremely careful.

Just as humans get better at their jobs, Abbie is constantly learning
new skills with the help of our talented developers and investment
teams. We've taught her to “read” research ratings on Prism and
liquidity information on ALFA to help our professionals generate

lists of bonds that meet the standards of research analysts and are
available to buy at an attractive price. These lists can serve as starting
points for analysts and PMs, who can then dedicate more time to
decisions that add value.

For example, Abbie’s true value becomes apparent if you consider
what happened on December 29, 2017, the last business day of

the year. Our high-yield portfolio received a $100 million inflow

that our PMs wanted to put to work. Investing such a sum would
typically require buying between 100 and 300 bonds, which would
historically take hours or even days of discussions between PMs and
analysts, and as many as 200 phone calls by our traders to check the
availability of potential investments. Using traditional technology and
investment processes, it would have been extremely unlikely that we
could come to market on our clients’ behalf before year-end.

Just as humans get better at their jobs,
Abbie is constantly learning new skills,

including how to “read” research ratings

and liquidity information.
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Our investment professionals didn’t have to wait to act, however. They
scoured Prism and ALFA for opportunities, directed Abbie to build the
appropriate orders, and executed a trade for a basket of securities the
same day. As a result, they were able to obtain the bonds they wanted
for $1 million less than they would have had they waited until January
2,2018, the first business day of the new year (Display 5).

Abbie has learned a lot since then. Had this event happened today,
she would be able to work even faster. Given a set of parameters
from our investment professionals, she could comb through ALFA
and Prism on her own and suggest securities to buy, giving our
professionals more time to think about how each investment fits their
broader strategic goals.

In the future, she might alert our investment professionals to new
inflows and analyze portfolios on her own to generate an initial list of
potential investments. Or she might see a great opportunity on ALFA
that screens well on Prism and proactively nudge our investment
staff to look into it. Once she gets smart enough to understand
trading parameters, she may even trade with bots just like her at other
financial institutions.

She’ll also monitor activity in portfolios, looking for unusual behavior
that could indicate that a human had made a mistake. One day,

she may even answer simple questions for our clients about their
exposure to certain credits or risks. Humans will always retain control
over key decisions and complex client interactions, but Abbie can give
them a head start and, in some cases, a range of options to consider.

DISPLAY 5: PUTTING $100 MILLION INTO THE MARKET-FIVE DAYS VS. AN HOUR
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For illustrative purposes only.
Source: AB

When technology makes it easier to execute portfolio
trades quickly during favorable market conditions,
clients can reap significant savings.

DEC. 31 JAN. 1 JAN. 2

s,
....................................................................................



FASTER, SMARTER, MORE FLEXIBLE:
HOW FIXED-INCOME INVESTORS WILL
WIN IN THE DIGITAL AGE

The advanced fixed-income investor of tomorrow will
capitalize on the division of labor between human and
machine. Computers will crunch mountains of data at
breakneck speeds and instantly tease out patterns from a swirl
of numbers. Humans will do the abstract thinking and high-
level strategy planning that’s still very hard to code—and they’ll
have more time to do it.

But this synergy is really just a means to an end. The end

result is the ability to get to market and execute faster, to
integrate and leverage unique investment insights—even when
markets are frozen in shock—and to convert the benefits of the
combination of man and machine into the following tangible
benefits for investors:

Better, faster bond selection. By centrally integrating the
collective insights of teams of expert credit-research analysts
and by evaluating bonds within a consistent framework that
puts everything on a level playing field with explicit numerical
comparisons, bond managers will be vastly more effective in
selecting which bonds to buy and sell.

Capturing more buy/sell opportunities. In the post-crisis
era, liquidity is scarce, and even relatively small events can
freeze bond markets. Even under normal conditions, a bond
that appears available can disappear moments later, and
the appetite for a particular security can fade just as fast.
With a centralized feed of market liquidity information and a
combination of machine and human intelligence to monitor
that feed, investment professionals will have an edge when
it comes time to grab a coveted bond or unload one that no
longer serves the portfolio. That ability will be especially
critical during a liquidity crunch, when the first to transact
often wins.

Getting the best prices. Under scarce liquidity conditions,
tools that can survey the entire bond market won't just help
investors find the bonds they need. They'll also help investment
professionals ensure they’re getting the best prices without

having to spend precious hours calling multiple brokers for quotes.

The direct effects of tools like ALFA, Prism and Abbie are
exciting enough, but things really start to get interesting when

one considers the second-order effects of a more thorough,
efficient investment process:

Empowering humans to spend more time finding
differentiated insights. If one of the biggest benefits of a
more efficient investment process is that it gives talented
humans more time to do the things machines cannot, the
logical next question is: What exactly are those things? For an
investor, the most important thing technology can do is free
human investment managers to ask the right questions in the
right places.

Machines are great at spotting patterns in and teasing out
predictions from mind-bogglingly huge data sets, but the
outputis only as good as the input. It’s up to humans to find
new, unique sources of data and, in many cases, to figure out
how to ask machines to analyze that data in clever ways that
competitors haven’t thought of yet. It gives them time to try out
more hypotheses and run more models.

That’s not to say that all data comes in binary code, of
course. When the investment process is more efficient, it
gives analysts and PMs more time to meet with humans who
may also have differentiated insights: the officials who run
municipalities and foreign Treasuries, for example, or the
management teams running companies of all sizes. All of this
translates into better odds for creating alpha.

More time for investment professionals to interact
with clients. Investment teams have many priorities,

but client interaction should always be one of the most
important. Investors’ priorities are always shifting, and it’s
up to an investment manager to ensure that he or she not
only understands those shifts, but also that the investor
feels comfortable with the strategy his or her manager is
pursuing. That means answering questions at all hours
about performance, how market events affect positioning,
and a portfolio’s exposure to the megatrends shaping the
world economy. But this isn't a one-way street. Clients and
investment managers often work closely together to design
and develop new investment solutions. More time to devote to
such creative partnerships can pay real dividends.

Lower overall trading costs. A more efficient investment
process will ultimately result in savings for investors. While
growth in assets typically results in higher trading costs and
the need for additional personnel, technology pushes costs in
the other direction.
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Technology is undoubtedly changing fixed-income markets, and firms
that ignore this fact do so at their peril. But technology isn’t a panacea.
The firm with the shiniest, most expensive technology isn’'t destined to
lead the pack. It’s not how much tech you have but how you use it that

really matters.

So what's the right way to use it? As we see it, the future of alpha
generation in fixed income is a team of talented humans augmented
with smart machines—"“Iron Men” and “Iron Women”. Start with talented
portfolio teams and arm them with the technology they need to find
better bonds, build better portfolios and deliver better outcomes.

The time is ripe for augmented human intelligence. Central bank
tightening is unleashing greater volatility—and therefore, greater
opportunity—into the market. But it can also cause markets to seize
up suddenly, leaving bond managers who aren’t prepared stuck in
positions their clients would prefer to be out of. Managers will need
to deploy technology to monitor every corner of the market every
minute of every day, uncovering and quickly acting on unexpected
opportunities.

Bond investors face a perfect storm of more regulation, less liquidity,
more competition and the next phase after a decades-long bull
market. To deliver alpha in a low-liquidity, low-yield environment,
humans and machines will need to work more closely than ever to
plumb every liquidity puddle, instantly compare opportunities, gauge
pricing on less-liquid securities and predict changing liquidity—and do
so faster and more efficiently.

By this point in the digital age, the consequences of not adopting an
Iron Man or Iron Woman mind-set are clear. It's like standing out on
the street in the pouring rain trying to hail a cab instead of ordering a

10

ride-share service. Or searching through a library card catalog for a
book that will answer a question instead of asking a virtual assistant.
Like carrying dozens of paper maps in the glove box instead of getting
the fastest route through traffic from a mapping app.

For along time, fixed-income investors were stuck with these kinds
of low-efficiency choices by default. Now, they have options. And
with those options comes the need for a different mind-set. Creating
alphais no longer just about who has the most intelligent humans or
the most advanced quant algorithms. It's about both of those things,
as well as a process that incorporates technology at every turn to
enable humans to make smarter, faster investment decisions. It’s
about choosing a firm that has a track record of innovating to solve
thorny problems and that empowers its employees at every level to
contribute ideas that will lead to even more innovation in the future.

The future—let’s dwell there for a moment. We're used to a world in
which machines are programmed to do the things we want them to
do. Already, however, machines fed a steady diet of data are starting
to learn things on their own. And they’ll get even smarter and faster.
They'll start teaching us things. Who will capitalize on that? Who will
know how to deploy new capabilities we can’t yet imagine with the
right mix of caution and gusto? The firms that have enthusiastically
and intelligently incorporated technology into their DNA. The firms
that have a vision for how their people will work alongside their
machines now and in the future.

Technology will never solve all our problems, and a human hand
should always remain on the wheel. But what technology can do is
make investors smarter, faster and more creative if they know what to
do with it.



CHECKLIST: IS YOUR ASSET MANAGER
READY FOR THE DIGITAL FUTURE?

Wondering whether your asset manager has the right
technological tools and innovative attitude to succeed in the
fixed-income world of the future? Here are some questions to
ask to gauge his or her preparedness.

In the last five years, how, specifically, has technology
changed the way you do business? What changes are you
contemplating for the next five years?

Your asset manager should be able to provide specific
examples of how they have improved client outcomes

using technology they built or bought. They should also
have an explicit technology strategy that anticipates new
developments in artificial intelligence, machine learning and
fixed-income market conditions.

Can you describe your organization’s culture and attitude
toward technology?

An organization that truly values technology should have a
track record of integrating technology into its investment
process, as well as a bottom-up approach to innovation in
which the people who encounter everyday problems and
inefficiencies are empowered to suggest new technological
solutions. Senior management should view fixed-income
technology as a top priority.

What problems are your most compelling technology
tools solving? What problems do you think technology
can solve in the future?

Technology is a way to develop an edge in the marketplace, not
on the bottom line. The end goal of integrating technology into
the investment process should not be a headcount reduction.

Technology should be solving the real-world problems that
impede the best client outcomes.

What is your organization’s approach to the changing
liquidity conditions in the marketplace?

When liquidity is fleeting and scarce, seconds can matter.

If firms don’t see liquidity conditions as a problem with a
potential technological solution, they’re going to be left out in
the cold the next time markets seize up.

Do you see your tools as standalone improvements or as
part of a more holistic strategy?

Standalone improvements are commendable, but the real
value to an investor lies in tools that can “talk” to one another.
Now that artificial intelligence and machine learning are

upon us, firms should have either digitized all their data into
machine-readable formats or have a plan for doing so. This is
the first step toward developing a technology suite that is more
than the sum of its parts.

How do you think the interaction between man and machine
will evolve at your organization over the next five years?

Too often, technology is presented as an alternative to human
intelligence rather than as a way to empower it. Firms should
have a clear answer as to how machines will empower their
existing employees and what new talent they will be looking to
hire in the future as their needs evolve.

Name three of your developers.

A sure sign that technology is fully integrated into the
investment process? Your PM consults developers so
frequently to solve research and investment problems that he
or she knows exactly who they are.

THE FUTURE OF FIXED INCOME 11
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ABOUT AB

AllianceBernstein (AB) is a leading investment-manage-
ment firm with over $550 billion in client assets
under management. We provide a forward-looking
perspective, independent research and investment
discipline across all asset classes, leveraging our
extensive forward-looking footprint built over five
decades. Our collective insights drive innovation and
lead to better outcomes. Every day, we work with
clients to earn their trust, move their vision forward and
help keep them AHEAD OF TOMORROW?
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