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That’s the view of David Stryker, a principal at consulting firm Greenwich Associates
LLC, who sees foreign-exchange markets following equities in the widespread adoption
of computerized trading.
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— One in 10 currency traders uses algos: Greenwich Associates

While only one in 10 FX traders currently uses algos to execute

Star? your day with what's trades, the adoption rate is higher at the largest institutions,
moving markets

— Adoption of trading algorithms seen as a future need

with one in four deploying the systems, according to a

: Te— : -

Technology is advanced enough that
computers canbe coded to

Enter your email m Greenwich study released Thursday. In comparison, in equities

more than half of volume is done through an algorithm. The

firm surveyed 79 currency-market participants at hedge funds,
asset managers, corporations and other financial institutions in the U.S. and Europe.

“Given the myriad benefits that algos offer, FX traders currently not using algos (and not
considering them) may soon have to determine whether they’re putting themselves at a
disadvantage,” Stryker wrote in the study. “With all of the data available demonstrating
the benefits/cost savings, the ability to execute a trade with an algo will soon become a
‘need’ as opposed to a ‘nice to have.”™

Almost 60 percent of respondents said algos had materially cut trading costs, according
to the survey. The push to save money, combined with stricter regulation, will boost the
appeal of trading software, Greenwich concluded.
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Mohamed El-Erian

Reasons to worry about the Fed’s
‘beautiful normalisation’ —pace 20

Torturing Theresa

Boris Johnson’s bid to dictate May’s
Brexit strategy — JANAN GANESH, PAGE 11

MIDDLE EAST

Confined in a circle

The myths that hold back women in
Indian society — AMY KAZMIN, PAGE 10

Las Vegas reels
from worst US
mass shooting

A casualty is carried from the scene
aftera gunman opened fire on concert-
goers in Las Vegas on Sunday night.
More than 58 people were killed and
over 515 wounded, makingit the deadli-
estmassshootingin US history.

Las Vegas police said the suspected
gunman, 64 year-old Stephen Paddock,
fired shots from his 32nd floor roomin
the Mandalay Bay Hotel and Casino into
the crowd of 22,000 people attending
the Route 91 Harvest Festival.

In televised remarks, Donald Tramp,
the US president, called the shooting
“an act of pure evil” but made no refer-
enceto guns. He plans to visit the dity on
Wednesday to meet the families of the
victims and Law enforcement officials.
Report page 2
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» Puerto Rico calls for billions in aid

Raul Maldonado Gautier, Puerto Rico's treasury
secretary, says the island will need “tens of billions™
of dollars in aid from the US as it strugglesto
recover after Hurricane Maria.— PAGE 2

» Portugal’s Socialists reap benefits
Portugal’s ruling Socialists reaped the rewards of a
recovering economy by winning a dedsive victory
inlocal elections midway through the first term of
an anti-austerity government.— PAGE 3

» Uber’s UK head quits as chief flies in
Jo Bertram, Uber’s UK boss, has <2 N
quit the company a day before

avisit to London by Dara

Khosrowshahi, chief executive,

to meet regulators over athreat |

to revoke the ride hailing app’s

licence in the capital - pace 13

» Koike faces Japan dection dilemma
Tokyo governor Yuriko Keike is under pressure to
stand in Japan’s general election later this month,
amid fears she and her party lack the resources to
beat Shinzo Abe, the prime minister.— pPAce 4

» Equifax defends silence over hack

Credit reference agency Equifax has daimed ahead

Catalan president urges Brussels iz

to mediate in independence clash

e Region seeks to avoid ‘traumatic split’ from Spain & EU says

MICHAEL STOTHARD — BARCELONA
IAN MOUNT — GIRONA

The Catalan government said it wanted
to avoid a “trawmatic split” from Spain
and appealed to the FU tomediate with
Madrid in signsit was holding back from
an carly dedaration of independence
after Sunday’s secession referendum.

Carles Puigdemont, the Catalan presi-
dent, said that after Sunday’s vote, when
90 per cent of the 2.3m ballots cast were
in favour of independence, Catalonia
now had the right to be free from Spain.
But he hinted that this would not hap-
penimmediately.

“There is no button to push for inde-
pendence, it does not exist,” said Mr
Puigdemont at a press conference. He
called onthe EU to help broker negotia-
tions: “It’s obwious we need mediation.”

Brussels calls for battery
development consortium

Report » PAGE 4
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He added: “We don’t want a traumatic
break . . . We want a new understand
ing with the Spanish state.”

Breaking with its previous reticence
tospeak out on Catalonia, the European
Commission condemned the violent
dlashes between police secking to block
the poll and voters. It urged both sides to
reach an agreement.

“Wecall on all refevant players tonow
move very swiftly from confrontation to
dialogue,” it said. But it stopped short of
offering to broker talks, repeating the
issue was an “internal matter”,

Financial markets have been rattled
by the vote, which raised fears of an
immediate break with Spain. Madrid’s
main equities benchmark, the Ibex 35,
closed down 12 per cent and yields on
10-year Spanish bonds were up 7 basis

points, Sunday’s referendum, while ille

gal and invalid under Spanish law, was
also a historic challenge to the authority
of the Spanish state that threatens to
plunge the country into a political and
constitutional crisis.

As Mariano Rajoy, Spain’s prime min
ister, met other party leaders, his gov-
ernment gave little sign it was open to
talks as long as the separatist Catalan
government pushes for full independ-
ence from Spair

Fernando Martinez-Maillo, a senior
member of the governing Popular party,
said the election had been a “grand
farce”and the Catalan regional govern-
ment has been “delegitimised”.

Rafael Catala, the justice minister,
said that the government would use all
the tools at its disposal — including if

encouraged “copycat” cyber attacks.— PAGE 13

» Western envoys warn on Kenya re-run
Western ambassadors have condemned President
Uhuru Kenyatta and Raila Odinga, opposition
leader, for undermining the dlectoral commission’s
ability torestage its election this month.— pact 4

ispute is ‘internal matter’ > Humei beats Apple as top China choice

Huawei has for the first time beaten Apple to top
spot for intended smartphone purchases in China,

Carles
Puigdemont,
the Catalan
president, is
leaving the door
opentoa
unilateral

necessary the suspension of Catalonia’s
autonomy — to enforce therule of law.

There were also hawkish calls by
Albert Rivera, the head of the liberal
Ciudadanos party which supports the
PP government, to suspend Catalonia’s
autonomy immediatdy.

Mr Puigdemont demanded the cen-
tral government withdraw the national
police reinforcementsit deployed to the
region over the weekend to thwart the
poll, forcibly in many instances.

The Catalan leader has still left the

according to a survey of 1,000 consumers.— PAGE 14
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Scientists who unwound the wOrkings
of human body clock win Nobel Prize

CLIVE COOKSON — SCIENCE EDITOR

Three American scientists have won
the Nobel medicine prize for discover-
ing the molecular workings of the
“body dock™ in humans and animals
that synchronises with the Earth’s cycle
through

Jeffrey Hall, Michael Rosbash and
Michael Young worked out how a bio
chemical feedback mechanism main-
tains our drcadian rhythm, the 24-hour
cycle of sleep and wakefulness, feeding
behaviour, hormone release, blood pres.
sureand other physiological functions.
Their research was carried out mainly
during the 1980s and 1990s, working
with fruit flics as a “model organism” at
Brandeis University in Boston and
Rockefdler University in New York. The
body clock works in essentially the
same way across the animal kingdom,
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from insects to mammals. Plants too
haveasimilar timekeeping system.

Thomas Perlmann, secretary of the
Nobel Assembly, said hereached Profes-
sor Rosbash by phoneshortly before the
announcement was made public in
Stockholm: “He was silent and then he
said, "You arekiddingme'”

According to the citation for the
SKr9m ($1.1m) prize, the researchers
“were able to peek inside our biological
clock and elucidate its inner workings.
Their discoveries explain how plants,
animals and humans adapt their biolog-
ical rhythm so that it is synchronised
withthe Earth’s revolutions.”

Juleen Zierath of the Nobel Assembly
said theresearch helped to “raise aware-
ness of the proper importance of sleep
hygiene and the importance of really
making certain we allow ourselves togo
tobed atan hour that's suitable™.
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When we travel across several time
zones there is a mismatch between our
internal dock and external environ
ment, which produces jet lag. While
some people take the hormone mela-
tonin to reset the body clock, sdentists
are working onamore effective remedy.

The fundamental discovery of the
three laureates was that a pair of genes
called “period” and “timeless” set up a
feedback loop, in which their activity is
inhibited as their protein products build
up. The result is a biochemical osdlla
tion over a24 -hour cyde — abody dodk
that is then regulated by external cues
such as light and darkness.

Carlos Ibafiez at the Karolinska Insti
tute said: “Since the seminal discoveries

+ .« dircadian biology has developed
into a vast and highly dynamic research
fidd, with important implications for
our healthand wellbeing.”
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What’s

News
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Business & Finance

M named its first female

CEO, tapping company vet-
eran and product chief Mary
Barra to run the auto maker. A1

B Financial regulators ap-
proved the Volcker rule, which
curbs banks’ risk-taking and
could slash their profits, Al
B The FDIC board approved a
draft plan to keep parts of a
failing financial firm open
without a taxpayer bailout. €3
M Finance ministers from big
euro-zone nations reached
an understanding on wind-
ing down failing banks. C3

W Discovery is considering a
bid for Food Network major-
ity owner Scripps, presaging a
possible wave of TV deals. Bl

W Stocks declined as investors
weighed the potential impact
of reduced Fed stimulus. The
Dow dropped 52.40 points, C4
W OTC stock trading was
halted for about an hour be-
cause of a hardware error. C4

W Smith & Wesson said profit
slid 20% and revenue rose just
2%, as gun sales slow from
their recent torrid pace. B2

W Pacific trade talks adjourned
without a deal amid discord be-
tween the U.S. and Japan. A17

W Italy pulled out of a two-
year contraction in the third
quarter, posting flat GDP. A13

B Three Swiss banks agreed
to participate in a U.S. tax-eva-
sion-disclosure program. €5

W LightSquared can proceed
with a suit against Dish over a
debt purchase, a judge ruled. B3
W Monsanto is teaming up
with a Danish firm to develop
useful microbes for plants. B4

* - *

World-Wide

W Congressional negotiators
struck a budget deal that would
allow more domestic and mili-
tary spending and include defi-
cit-cutting measures. Al, A8

W Ukrainian forces stormed a
protesters’ encampment in
Kiev, hours after Western dip-
lomats called for a nonviolent
end to the political crisis. A13

W Obama’s disapproval rate
hit 54%, the high for his presi-
dency, amid the flawed health-
law rollout, a Wall Street
Journal/NEC poll found. A4

W World leaders gathered to
honor Mandela. In a rare en-
counter, Obama shook hands
with Cuba’s Raul Castro. A12
M Senate Democrats con-
firmed an Obama appeals-
court pick and the head of Fan-
nie and Freddie's overseer. A4

W A key Senate Democrat
said he would back the Obama
administration’s request to
delay new Iran sanctions. A17
W Supreme Court justices ex-
pressed sympathy for the EPA
approach to air pollution
that crosses state lines. A2

B An AIDS group called for a
probe to see if HIV-infected pa-
tients were discouraged from
enrolling in health plans. A6

W Uruguay’s Senate voted to
legalize marijuana. The presi-
dent plans to sign the bill. A15
W France’s leader flew to the
Central African Republic after
two French troops died. A13

M Singapore police charged
24 Indian citizens in connec-
tion with a night of rioting. A13
W Died: Jim Hall, 83, ac-
claimed jazz guitarist.

0 the Markets— G Werld News. A12:17
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Deal Brings Stability to U.S. Budget

n Sequester Cuts; Airline Fees to Climb

Congressional Negotiators Avert January Shutdown and S

By Janet Hook

House and Senate negotiators,
in a rare bipartisan act, an-
nounced a budget agreement
Tuesday designed to avert an-
other economy-rattling govern-
ment shutdown and to bring a
dose of stability to Congress’s
fiscal policy-making over the
next two years.

Sen, Patty Murray (D., Wash.)
and Rep. Paul Ryan (R., Wis.),

who struck the deal after weeks
of private talks, said it would al-
low more spending for domestic
and defense programs in the
near term, while adopting defi-
cit-reduction measures over a
decade to offset the costs.
Revenues to fund the higher
spending would come from
changes to federal employee and
military pension programs, and
higher fees for airline passen-
gers, among other sources. An

extension of long-term jobless
benefits wasn't included.

The plan is modest in scoj
compared with past budget deals
and to once-grand ambitions in
Congress to craft a “grand bar-
gain” to restructure the tax code
and federal entitlement pro-
grams. But in a year and an insti-
tution characterized by gridlock,
lawmakers were relieved they
could reach even a minimal
agreement,

“In divided government, you
don't always get what you want,”
said Mr. Ryan.

Ms. Murray joined him in wel-
coming the prospect that law-
makers would steer away from a
crisis-driven budget process. “We
have lurched from crisis to crisis,
from one cliff to the next,” she
said. “That uncertainty was dev-
astating to our fragile economic
recovery.”

The deal, which goes to the

Thousands Honor Memory of South Africa’s Liberator

REST IN PEACE: A boy attended the memorial service for former South African President Nelson Mandela at a soccer stadium in Johannesburg
on Tuesday that drew celebrities and dozens of heads of state, including President Obama, along with thousands of other moumers. A12

PARTY DISCIPLINE

China Spins New Lesson From Soviet Fall

By JEREMY PAGE

BELJING—The Communist Party boss in
eastern China's Jiangsu province summoned
local officials recently to a compulsory study
session. Their task was to watch rt
documentary on the Soviet Union’s collapse.

‘The film begins with images of the Soviet
Union in its heyday, but quickly cuts to
graphic footage of unrest in China’s northern
neighbor in the 1990s, set to ominous music
and punctuated by Russian communists la-
menting their nation’s fate.

When the screening in Jiangsu ended,
state media reported, local party chief Luo
Zhijun exhorted the assembled officials to
“correctly understand the lessons of history.”
‘The film’s message: The Soviet Union didn’t

Bank Rule
Challenges
Wall Street

By JusTIN BAER
AND JULIE STEINBERG

fall apart because of the communist system
itself, but because of individuals who be-
trayed it, especially Mikhail Gorbachev.

The film is part of an ideological cam-
paign launched by China’s new leader, Xi Jin-
ping, to re-energize the party and enforce
discipline among its members. It has been
shown at dozens of political meetings since
September.

The frequent showings suggest Mr. Xi be-
lieves China needs to reinforce its Leninist
political system rather than limit the party’s
powers. Party insiders and academics say it
is part of an effort to combat what is por-
trayed as an American conspiracy to over-
throw the party through “peaceful evolu-
tion"—the spread of Western ideas via
media, academia and popular culture.

Here’s Your Holiday Bonus,

Now Start Running

* ® -

Workers Win All-They-Can-Grab Sprees
From Companies; ‘Supermarket Sweep’

At a time of year when many

The office in charge of Mr. Xi’s campaign
didn’t respond to questions about the film,
called “20th Anniversary of the Death of the
Soviet Party and State: As the Russians Re-
late,” but said the campaign drew on experi-
ences from China and the rest of the world.

The film, which was produced by a retired
Chinese major general, has drawn criticism
from some Chinese scholars of Soviet his-
tory, including some within the party. They
argue that Moscow’s mistake was to over-
look deep flaws in the Soviet political and
economic systems that emerged long before
Mr. Gorbachev.

The film “lacks rational analysis, is mainly
aimed at defending the Stalinist system and
is illogical in many places,” wrote Zuo Fen-
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House and Senate for approval in

the coming days, marks a major

change in the 2011 budget-cut-

ting law, which set in motion 10

years of ity, i

ing acro:

cuts known as sequestration.
The annual discretionary

spending target will be raised to
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Longtime
Insider Is
GM’s First
Female CEO

By JEFF BENNETT
AND SARA MURRAY

DETROIT—General Motors Co,
tapped product chief Mary Barra
as its next chief executive, smash-
ing a century-old gender barrier
while choosing a longtime insider
who grew up steeped in Detroit's
car culture.

Ms. Barra will succeed Dan Ak-
erson as CEO next month and be-
come the first woman to run a
major global auto maker. The 51-
year-old joined GM 33 years ago
as a college intern, eventually be-
coming an engineering manager
before running one of its big U.S.
assembly plants. She got global
experience managing human re-
sources and, more recently, the
company’s world-wide product
development group.

She will become the 22nd
woman currently running a For-

Please turntopage A10

 Milestone is hailed, but women_
continue to face obstacles..... B7
# Heard on the Street—........ C14

Ukrainian Forces
Confront Protesters

L e i
BTV eyl
Government security forces
cracked down on protesters in
Kiev hours after U.S, and EU
diplomats called for a
nonviolent resolution. A13

International Stocks
US Stocks

A broad new government rule
to limit risk-taking by Wall Street
will force banks to rethink virtu-
ally every aspect of their trading
activities, setting the stage for
more tumult at the largest U.S.
financial institutions.

The so-called Volcker rule, ap-
proved by five financial regula-
tory agencies on Tuesday, could
lop as much as $10 billion total
in yearly pretax profit from the
eight largest U.S. banks through
lower revenue and higher com-
pliance costs, according to esti-
mates from Standard & Poor's.

The 953-page edict, part of
the 2010 Dodd-Frank financial
overhaul, codifies and restricts
the way banks trade securities. It
curbs banks’ ability to bet with
their own capital and forces

Please turntopage A6

 Plan for ailing banks detailed . C3
4 Heard on the Street: Rule is
a means to an end......... (14

~ | BY RACHEL FRINTZEIG

On Thursday, Alan Comley will
get the holiday gift he never
knew he always wanted: two
minutes at a Texas Costco.

The 27-year-old wasn’t even a

member of the wholesale ware-
house store until a few days ago.
But his employer, coupon website
RetailMeNot Inc., takes a cue
from the game
show “Super-
market Sweep”
when it comes
to rewarding
employees. As
a prize for his
work as a soft-
ware engineer,
Mr. Comley will have 120 seconds
to run unbridled through the big-
box store’s aisles, grabbing a
plasma television, a videogame
console and almost anything else
that he can hoist onto his cart.

“I'm looking to break a re-
cord,” he says.

workers anticipate a Christmas
bonus check or a holiday ham,
some companies say one of the
best ways to reward outstanding
performance and inspire em-
ployee loyalty is a chance to shop
'til they drop.

Jordan, Nicholas, Elliott Inc., a
Florida company that runs sev-
eral restaurants, unleashes high

Every investor is unique.
That's why there’s iShares Core.

Find out why 9 out of 10 large professional investors
choose iShares for their ETFs.

where they get

two to four

minutes to fill

¥ their carts as

co-workers race

alongside. Still

other companies hit the mall—
one gives workers $150 and an
hour to buy what they like, while
an Ohio health-care system
awards 20-year employees a
$300 trip to a shopping center,
after which they strut down a
PleaseturntopageAl8
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BUSINESS SUMMARY

Apple Inc. designs, manufactures and markets mobile communication and media devices, personal computers and portable
digital music players. The Company sells a range of related software, services, accessories, networking solutions, and third-
party digital content and applications. The Company's segments include the Americas, Europe, Greater China, Japan and Rest
of Asia Pacific. The Americas segment includes both North and South America. The Europe segment includes European
countries, India, the Middle East and Africa. The Greater China segment includes China, Hong Kong and Taiwan. The Rest of
Asia Pacific segment includes Australia and the Asian countries not included in the Company'’s other operating segments. Its
products and services include iPhone, iPad, Mac, iPod, Apple Watch, Apple TV, a portfolio of consumer and professional
software applications, iPhone OS (i0S), OS X and watchOS operating systems, iCloud, Apple Pay and a range of accessory,
service and support offerings.
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Last-minute spending surge lifts U.S. holiday shopping season
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FUNDAMENTALS ~

Gross Margin

Operating Margin

AAPL
(Sep-2016)

38.02%
25.10%

Growth

(4.71%) 4Q
(11.59%) 4Q

Industry

38.91%
5.75%




Tick Data

tick = ek.get timeseries([ 'AAPL.O'],
fields="*",
start date='2017-07-11 16:00:0000",
end date='2017-07-11 16:15:0000",
interval="'tick")

tick.info()

<class 'pandas.core.frame.DataFrame'>

DatetimeIndex: 1898 entries, 2017-07-11 16:00:00.686000 to 2017-07-11 16:14:59.708000
Data columns (total 2 columns):

VALUE 1892 non-null floaté64

VOLUME 1898 non-null floaté64

dtypes: float64(2)

memory usage: 44.5 KB

In [25]: tick.tail()

Out[25]: AAPL.O VALUE VOLUME

Date

2017-07-11 16:14:59.693 144.9500 100.0
2017-07-11 16:14:59.693 144.9500 100.0
2017-07-11 16:14:59.693 144.9500 100.0
2017-07-11 16:14:59.707 144.989S 400.0
2017-07-11 16:14:59.708 144.989% 1305.0




News

In [29]: news = ek.get news headlines('R:.SPX AND "Trump" AND Language:LEN', count=5)
news

Out[29]: versionCreated text storyld sourceCode

2017-08-18 16:46:19 2017-08-18 16:46:15 U.S. STOCKS EXTEND GAINS AFTER NEW YORK TIMES ... urn:newsml:reuters.com:20170818:nL4N1L44LS:1 NS:RTRS
2017-08-18 15:53:08 2017-08-18 15:53:08 CORRECTED-U.S. STOCKS PARE LOSSES, TRADERS CIT... urninewsml:reuters.com:20170818:nL4N1L44IK:1 NS:RTRS
2017-08-18 15:16:27 2017-08-18 15:16:27 US STOCKS-Wall St lower on growing concerns ov... urn:newsml:reuters.com:20170818:nL4N1L44F2:5 NS:RTRS
2017-08-18 11:24:30 2017-08-18 11:24:30 US STOCKS-Futures flat amid growing concerns o... urn:newsml:reuters.com:20170818:nL4N1L43RR:5 NS:RTRS
2017-08-17 17:09:05 2017-08-17 17:09:05 US STOCKS-Wall St extends losses on Trump poli... urn:newsml:reuters.com:20170817:nL4N1L34N1:5 NS:RTRS

storyId = news.iloc[4, 2]
storyId

‘urn:newsml:reuters.com:20170817:nL4N1L34N1:5"

from IPython.display import display, HTML

display(HTML(ek.get news story(storyId)))

» Gary Cohn resignation rumors knocked down
» Wal-Mart drops after reporting margin fall
» Indexes down: Dow 0.81 pct, S&P 1.03 pct, Nasdaqg 1.39 pct

Updates to early afternoon
By Sruthi Shankar and Tanya Agrawal

Aug 17 (Reuters) - U.S stocks hit session lows in early afternoon trading on Thursday as investors worried about President Donald Trump's ability to




Al-First Finance



MARCOS LOPEZ DE PRADO

ADVANCES

K INAN CIAL
MACHINE

LEARN IN G

“The essential tool of econometrics is multivariate linear
regression, an 18th-century technology that was already mastered
by Gauss before 1794 ... It is hard to believe that something as
complex as 21st-century finance could be grasped by something as
simple as inverting a covariance matrix.”

“...what if economists finally started to consider non-linear
functions?”

“An ML algorithm can spot patterns in a 100-dimensional world as
easily as in our familiar 3-dimensional one.”

“Econometrics might be good enough to succeed in financial
academia (for now), but succeeding in practice requires ML.”

Marcos Lopez de Prado (2018)



THE TECHNOLOGICAL

SINGULARITY

MURRAY SHANAHAN

“Today’s algorithmic trading programs are relatively simple and
make only limited use of Al. However, this is sure to change.
Artificial intelligence is beneficial in any domain where patterns

have to be found in large quantities of data and effective decisions
have to be taken on the basis of those patterns, especially when
the decisions have to be taken rapidly.”

Murray Shanahan (2015)
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Particle physics

Fundamental physics is frustrating

physicists
Economist

No GUTs, no glory

I Print edition | Science and technology >
Jan 13th 2018

DEEP in a disused zinc mine in Japan, 50,000 tonnes of purified water held
in a vast cylindrical stainless-steel tank are quietly killing theories long
cherished by physicists. Since 1996, the photomultiplier-tube detectors

(pictured above) at Super-Kamiokande, an experiment under way a

The beauty myth

One such is Sabine Hossenfelder of the Frankfurt Institute for Advanced
Studies, in Germany. She argues that the appeal of GUTSs, supersymmetry
and the like rests on their ability to explain “numerological coincidences”
that do not need to be explained. Perhaps, to take one example, the

universe simply started out with more matter than antimatter in it, rather

than this being a consequence of its subsequent evolution. As she points

out, no theory precludes this possibility—it is just that it is not very
elegant. Similarly, she says, “It's not like anybody actually needs
supersymmetry to explain anything. It's an idea widely praised for its

aesthetic appeal. Well, that’s nice, but it’s not science.”




machine & deep learning

prediction
(“self-driving car”)

optimization,
data training &
learning

algorithms

testing
hardware trading
(“Al-based algo

trading machine”)

validation

algorithmic trading




SHENEEL
Markets

“non-linear, complex,
changing”

1
=i
==

Finance
History

f(e)

f(x) # y

“brain-driven &
beauty myth”

Al in Finance
= finaince

m('a a, b)

m(x, a*; b*) =y

“data-driven &
Al-first”



Example Strategy



STRATEGY IDEA

instruments: single instrument (FX), leveraged
- positions: long and short
- financial data: mid-frequency (5 or 10 mins)

algorithm: classification (Bayes, LR, LR and similar)
- goal: alpha = outperformance + positive return + low correlation
- robustness: acceptable performance independent of parameters
- programming: Python, NumPy, pandas, scikit-learn




——— returns
strategy
strategy_tc

PARAMETERS
- EUR_USD, 5min bars

- sequential training/backtest
- 40% to 60% train-test split



——— returns
strategy
strategy_tc

ST ﬁr«)"/ ﬂ'!r""—/—\'

Jan 14 Jan 21 Jan 28 Feb 4 Feb 11 Feb 18 Feb 25 Mar 4

PARAMETERS
- EUR_USD, 5min bars

- randomized training/backtest
- 40% to 60% train-test split



PARAMETERS
EUR_USD, 10min bars
randomized training/backtest
40% to 60% train-test split
288 algorithm configurations



PARAMETERS
EUR_USD, 10min bars
randomized training/backtest
- 40% to 60% train-test split
288 algorithm configurations



The Al Machine



brokers & platforms
infrastructure
APl & wrapper
education

deployment
gap

research
practice

training

traders & researchers




The Al Machine

Tick Data Streamer
(retrieval, processing, storage, etc.)

Signal Generator
(prediction, positions, signals, etc.)

Al-based,
- Algorithmic .
Trading . .
Trade Event Streamer  Strategies Signal Listener

(order information, stop events, etc.) l (signal pick-up, order execution, etc.)

Portfolio Monitoring & Risk Management
(unrealized P&L, aggregated P&L, stop outs, trade visualization, etc.)

Multiple Trading Plaforms



brokers & platforms
infrastructure
APl & wrapper
education

The
Machine

research
practice

training

traders & researchers




Al-based,
Algorithmic
Trading
Strategies

The Al
Machine




® @ () The Machine

& C' @ Not Secure machine.tpq.io:3020/home

M THE MACHINE

Trader Desk

Live Models Backtested Models

As Of: April 4, 2018 at 12:16:12 PM GMT+2 £

Actions

2018 04-04 10:9:25
: 2018-04-03 18:28:19

Running
Stopped
Stopped
Stopped
Stopped
Stopped
Stopped
Stopped

:2018-04-03 9:50:14
o :2018-04-03 12:7:58
The Al Machine
2018-04-03 10:3:4
f2018-04-02 9:29:34
:2018-04-02 11:41:33

: 2018-04-02 10:32:53

standardized deployment
of Al-based algorithmic
trading strategies
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INDUSTRIAL CHAIN

. data sources: platforms (Oanda, FXCM) and TR Eikon Data AP!

. feature analysis: any time series based features that are helpful

. strategies: long only, long and short

. backtesting: sequential, randomized, robust configuration

- deployment: The Al Machine, full automation, audit, report

. portfolio oversight: multiple configurations for multiple FX pairs & CFDs



Skynet begins to learn at a geometric rate.
It becomes self-aware at 2:14 a.m. Eastern time, August 29th.

—The Terminator (Terminator 2)



exponential forces at work:
+ technology improvements
- capital accumulation
- talent accumulation

O 'l A geometric domino progression.

www.thelthing.com



https://www.youtube.com/watch?v=y97rBdSYbkg
https://www.the1thing.com
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NICK BOSTROM

SUPERINTELLIGENCE

Paths, Dangers, Strategies

K IN(L 53

e “Go-playing programs have been improving at a rate of about 1
dan/year in recent years. If this rate of improvement continues,
they might beat the human world champion in about a decade.”
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The story of AlphaGo so far

AlphaGo is the first computer program to defeat a professional human Go player,
the first program to defeat a Go world champion, and arguably the strongest Go
player in history.

AlphaGo'’s first formal match was against the reigning 3-times European Champion,
Mr Fan Hui, in October 2015. Its 5-0 win was the first ever against a Go
professional, and the results were published in full technical detail in the
international journal, Nature. AlphaGo then went on to compete against legendary
player Mr Lee Sedol, winner of 18 world titles and widely considered to be the
greatest player of the past decade.

AlphaGo's 4-1 victory in Seoul, South Korea, in March 2016 was watched by over
200 million people worldwide. It was a landmark achievement that experts agreed
was a decade ahead of its time, and earned AlphaGo a 9 dan professional ranking
(the highest certification) - the first time a computer Go player had ever received
the accolade.

During the games, AlphaGo played a handful of highly inventive winning moves,

several of which - including move 37 in game two - were so surprising they
overturned hundreds of years of received wisdom, and have since been examined
extensively by players of all levels. In the course of winning, AlphaGo somehow
taught the world completely new knowledge about perhaps the most studied and
contemplated game in history.

Elo Rating

AlphaGo Zero surpasses all other versions of AlphaGo
and, arguably, becomes the best Go player in the world.
It does this entirely from self-play, with no human
intervention and using no historical data.

1 1 1 | | )

10 15 20 25 30 35

«=e AlphaGo Zero 40 blocks  ¢eee AlphaGo Lee  seee AlphaGo Master

.

AlphaGo Fan AlphaGo Lee AlphaGo Master AlphaGo Zero
(176 GPUs) (48 TPUs) (4TPUs) (4 TPUs)

Power Consumption (TDP)

AlphaGo has become progressively more efficient thanks to hardware gains and more recently

algorithmic advances



https://deepmind.com/research/alphago/
https://www.nature.com/articles/nature24270.epdf?author_access_token=VJXbVjaSHxFoctQQ4p2k4tRgN0jAjWel9jnR3ZoTv0PVW4gB86EEpGqTRDtpIz-2rmo8-KG06gqVobU5NSCFeHILHcVFUeMsbvwS-lxjqQGg98faovwjxeTUgZAUMnRQ
https://deepmind.com/blog/alphago-zero-learning-scratch/
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