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TODAY WE DISCUSS A BIT ABOUT NLP

A The field in Al concerned with the interactions between computers and human
natural languages

analysis
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NLP IS A SUBSET OF Al

° Deep Learning

Machine Learnin
° Predictive Analytics > :

e 1anslation

e . Natural Languageﬁ
é Classification & Clustering : Processing (NLP)
® Information Extraction

¥Sgeech to Text

Artificial
Intelligence
(Al)

Speech

~ Text to Speech >
s Expert Systems

Planning, Scheduling &
~ Optimization

® Robotics
Image Recognition
¢ . Vision
° Machine Vision _ =

¥ apg



GROWING IN RELEVANCE

100
80
60 —
40 —
= Natural Language Processing
20 — - Statistics
= Machine learning
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SOME POSSIBLE APPLICATIONS

A
A
A
A

Text summarization

Text classification

Text generation

Auto complete

A Sentiment analysis

A Question answering

¥ apg



TYPICAL PROCESSING STEPS IN NLP

A Removing punctuation

A Transforming to lower case

A Removing numbers

A Removing stopwords (e. g. and, but, the, how
A Removing whitespace

A Stemming (words with a common root are shortened to this root)
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WHAT IS IT ALL ABOUT?
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Case Study




WHY IN AM

A Better coverage

A Efficiency gains

A Possible edge

¥ apg
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EXAMPLE

N N . .- - -

What this projectis about :

A Allowing our Credit Analysts to
save time during Earnings Calls
season by being able to
pinpoint only the important
segments of calls

A For the MVP, we employ
Natural Language Processing
in two ways:

- we summarize the text calls and

| pick out only important

I sentences

I - we annotate those sentences

with a positive or negative
j sentiment and then calculate
| overall sentiment of the call

h----------------

| Business Value & Results

I MARCY represents a smarter
: way of working that saves

I time for analysts every

:season.

|
I Learning Value
Project MARCY is the first step
j toward developing NLP and Al
| capabilities in the New York
1 office. An opportunity to explore
I available open source solutions
and learn from them, as well as
g build our own.
|

h----------------

Cverwhelming, unstructured
data with hidden value

Higher quality analysis and
decision-making

¥ apg



ARCHITECTURE

Coercion of
different input into XML parsing
a unified format

Database (e.qg. nterf
SQL) User Interface

Statistical
Analysis
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SENTENCE CENTRALITY (TEXTRANK)

X t Summar i z

I n Te

¥- apg

©
(9p)]
()]
©
>
-
| —
o
c
()]
0o
N~
5
— I~
Lo
<t
oF
_ O
o
x &
(ONNeN|
|_2
=
o
I
de
(O]
(D)
" x
g
25
o=y
3
O =
<3
c O
Y =
I
O g
L...l
.. ©
el
©
S c
o
(@)
n -

15



16

HOW DOES IT LOOK?

If you move into the middle, we had good mateciaét reductioragain for the year, and it's a
combination of commodityelated pricesersus 201%and then, as always, even without commodities, we
do a lot of work every year on sourcing and desigower costsand that was a positive.

First question, the sales cadeh@e2017in the context of the down 3% or so midpoint, do youasee
guarter in 201 Where sales turn positive and if you maybe kind of give us some idea if you think it's
midyear or late in the year?

Those two items and the 30%lecrementais a little bit higher than we've had over the last couple of
years, and that's mostly because we have a lot more incentive comp.

And that's a little bit better than ofimal outlookof the year that we gave at the end oftthied quarter

So that means by the time we get tod¢he of 2017we'll be looking for our periodost structure to be
downa couple billion dollars, which is a bit more than we said irtlilvd quarter of 2015and that's
because we're doing more than we anticipated then.

We've had good operational performance, and we've talked about this quite a bit already, in particular, on
cost reduction

- Cost reduction I s a nconnecting | 1n
- Outlook\year\quarter 1 s a nconnecting |1 ne

¥ apg
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SENTIMENT ANALYSIS

| | | |
60 80 100 120 140

Time

A We can plot over time (one call).
A We can compute average per call.

A Challenges remain



SENTIMENT ANALYSIS

. > Flagged as extremely positive

"Mike has been a great value to this
company. He knows our business
extremely well. He's a very smart guy.
He's been a good friend.

He'll continue to be a good friend,

and we wish him all the best.

-2 @ Nee @ @ @ @@
¢ee o ¢ But Mike, we thank you for everything
-4 e e e you've done, and this is your last
i ° i i ° i i i i i call. And those of you who can't see
0 20 40 60 80 100 120 140 Mike, he's smiling right now."
Time

A We can plot over time (one call).
A We can compute average per call.

A Challenges remain:

7
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CHALLENGES

"You shall know a word by the company it keeps."

¥- apg



CHALLENGES

Dimension

expansion



THANK YOU

QUESTIONS?
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Big Data in Fixed Income Markets?

Scott Richardson, Ph.D.
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Disclosures

The information set forth herein has been obtained or der i berdelfiradn es. o uHocweesy ebre | iAeQRe dd obeys AQR Gaapkiet aaln yMarneapgreenseenntt,a t Li Loth
accuracy or completeness, nor does AQR recommend that the attached information serve as the basis of any investment decision. This document has been provided to you solely for information purposes and does not constitute an offer or solicitation

of an offer, or any advice or recommendation, to purchase any securities or other financial instruments, and may not be construed as such. This document is intended exclusively for the use of the person to whom it has been delivered by AQR and it is

not to be reproduced or redistributed to any other person. Please refer to the Appendix for more information on risks and fees. For one-on-one presentation use only. Past performance is not a guarantee of future performance.

This presentation is not research and should not be treated as research. This presentation does not represent valuation judgments with respect to any financial instrument, issuer, security or sector that may be described or referenced herein and does
not represent a formal or official view of AQR.

The views expressed reflect the current views as of the date hereof and neither the speaker nor AQR undertakes to advise you of any changes in the views expressed herein. It should not be assumed that the speaker will make investment
recommendations in the future that are consistent with the views expressed herein, or use any or all of the techniques or methods of analysis described herein in managing client accounts. AQR and its affiliates may have positions (long or short) or
engage in securities transactions that are not consistent with the information and views expressed in this presentation.

The information contained herein is only as current as of the date indicated, and may be superseded by subsequent market events or for other reasons. Charts and graphs provided herein are for illustrative purposes only. The information in this
presentation has been developed internally and/or obtained from sources believed to be reliable; however, neither AQR nor the speaker guarantees the accuracy, adequacy or completeness of such information. Nothing contained herein constitutes
investment, legal, tax or other advice nor is it to be relied on in making an investment or other decision.

There can be no assurance that an investment strategy will be successful. Historic market trends are not reliable indicators of actual future market behavior or future performance of any particular investment which may differ materially, and should not
be relied upon as such. Target allocations contained herein are subject to change. There is no assurance that the target allocations will be achieved, and actual allocations may be significantly different than that shown here. This presentation should
not be viewed as a current or past recommendation or a solicitation of an offer to buy or sell any securities or to adopt any investment strategy.

The information in this presentation may contain projections or other forwardZ4ooking statements regarding future events, targets, forecasts or expectations regarding the strategies described herein, and is only current as of the date indicated. There is
no assurance that such events or targets will be achieved, and may be significantly different from that shown here. The information in this presentation, including statements concerning financial market trends, is based on current market conditions,
which will fluctuate and may be superseded by subsequent market events or for other reasons. Performance of all cited indices is calculated on a total return basis with dividends reinvested.

The investment strategy and themes discussed herein may be unsuitable for investors depending on their specific investment objectives and financial situation. Please note that changes in the rate of exchange of a currency may affect the value, price
or income of an investment adversely.

Neither AQR nor the speaker assumes any duty to, nor undertakes to update forward looking statements. No representation or warranty, express or implied, is made or given by or on behalf of AQR, the speaker or any other person as to the accuracy

and completeness or fairness of the information contained in this presentation, and no responsibility or liability is accepted for any such information. By accepting this presentation in its entirety, the recipient acknowledges its understanding and
acceptance of the foregoing statement.
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Big Data in Fixed Income Markets?

AQR Fixed Income Investment Philosophy

Digging Deeper: Value Investing in Fixed Income

Machine Learning Use Case: Does Fundamental Volatility Help Explain Credit Risk?
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Systematic Investing in Fixed Income

No data, no Fama French factors

Systematic approaches are relatively new to fixed income:
A Limited corporate bond data on traded prices/t-costs until TRACE (2002)
A Less tractable than equities (term-structure, seniority, multiple issues, other structural differences)

Timeline of US Bond Price Dissemination

Lehman Brothers:
First Total Return
Bond Index

Lehman Brothers:

Bond-Level Index

TRACE: Publicly

Disseminated Traded TRACE: MBS Traded

1973

Prices Corporate Bond Prices Prices
CDX Launched
O ) \/J‘) )
h h T
1987 1999 zo‘oz 2004 2005 2013 20‘14
First TRACE:
Bond ETF 144A Prices

Wells Fargo:
First Bond Index Fund

.s Source: AQR.

Electronic Trading of iTRAXX Launched in
U.S./Euro Government Europe/Asia
Bonds
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Yield Curve Premia

JORDAN BROOKS AND TOBIAS J. MOSKOWITZ"

Preliminary draft: January 2017
Current draft: July 2017

Abstract

‘We examine return premia associated with the level, slope, and curvature of the yield cury
and across countries from a novel perspective by borrowing pricing factors from other a:
Measures of value, momentum, and carry, when applied to bonds, provide a rich descript
return premia: subsuming pricing information from the yield curve’s first three principal ¢
as well as priced factors unsp d by yield i ion, such as ic growt
and the Cochrane and Piazzesi (2005) factor. These characteristics provide new econon
for what drives bond return premia, where value, measured by a bond’s yield rc

d 1 anchor of d inflation, sut a “level” factor. Momentum, wi
recent yield trends, and carry, which captures expected future yields if the yield cur
change, sub i ion about expected returns from the slope and curvature of the §
These characteristics describe both the cross-section and time-series of yield curve
connect to return predictability in other asset classes, suggesting a unifying asset pricing f

“Brooks is at AQR Capital, email: Jordan.brooks@aqr.com and Moskowitz is at Yale SOM, Yal
NBER, and AQR Capital, email: tobias.moskowitz@yale.edu. We thank CIiff’ Asness, Attakrit As)
Bertolotti, Andrea Eisfeldt, Antti Ilmanen, Ronen Israel, Michael Katz, John Liew, Lasse Pe
Richardson, Zhikai Xu, and seminar participants at AQR Capital Management. We also thank Paolo

ing research assi itz thanks the i Finance Center at Yale University
support. The views expressed here are those of the authors and not necessarily those of AQR or its emp!|
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Source: AQR.
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