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The Al Mach{?ne

N

Standardized deployment of Al-based algorithmic trading strategies.
You focus on research and strategy development, The Al Machine deploys robustly and reliably.
Template-based strategy definition in Python, standardized backtesting, multiple strategies in parallel,
real-time visual monitoring and audit, detailed reporting.

Stay informed about The Al Machine and all things Python for Algorithmic Trading.
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FINANCIAL TIMES

TUESDAY 3 OCTOBER 2017 WORLD BUSINESS NEWSPAPER MIDDLE EAST

Mohamed El-Erian

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

Confined in a circle

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

Torturing Theresa

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

Las Vegas reels
from worst US
mass shooting

» Puerto Rico calls for billions in aid

Rail 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.— pace 2

A casualty is carried from the scene
after a 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 Trump,
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 1o meet the families of the
victims and Law enforcement officials.
Report page 2

» Portugal’s Socialists reap benefits
Portugal’s ruling Socialists reaped the rewards of a
recovering economy by winning a dedsive victory
in local dlections 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 <22 N
quit the company a day before

avisit to London by Dara

Khosrowshahi, chief executive,

tomeet regulators over athreat |

to revoke the ride hailing app’s

licence in the capital.— pase 13

» Koike faces Japan election 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.— PAGE &

Ot Boda0amy et

Catalan president urges Brussels
to mediate in independence clash

e Region seeks to avoid ‘traumatic split’ from Spain e EU says dispute is ‘internal matter’

» Equifax defends silence over hack

Credit reference agency Equifax has daimed ahead
of a hearing at the US Congress later today that
disdlosing that it had been hacked would have
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.— pAGE 4

» Huawei beats Apple as top China choice
Huawei has for the first time beaten Apple to top
spot for intended smartphone purchases in China,
according to a survey of 1,000 consumers.— PAGE 14

Datawatch

US manufacturing
purchasing managers’ index
Above 50 = growth

MICHAEL STOTHARD — BARCELONA He added: “We don't want atraumatic  points, Sunday’sreferendum, whileille: SN & necessary the suspension of Catalonia’s
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US banks

Jamie Dimon hands more
responsibilities to
lieutenants

Wall Street’s longest-serving chief executive says he is ‘more
like the coach now’
AN HOUR AGO

¢ Lehman/US bank capital: loss cause
* After the crisis, the banks are safer but debt is a danger

* Financial crisis 2008: A reporter's memories from the front lines
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At Strutt & Parker, we have unrivalled knowledge of the finest
properties in London's most prestigious areas. We offer access
to buyers from all over the world through our affiliation with
Christie’s International Real Estate. We provide a trusted and

b|g to fail’ personal service, which has helped us become one of the
leading agents for exclusive properties in prime central London.
Call Strutt & Parker’s Super Prime team.
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What’s

News

* * *

Business & Finance

M named its first female

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

M 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. C3
M Finance ministers from big
euro-zone nations reached
an understanding on wind-
ing down failing banks. C3

M 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
B 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 adjowrned
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

M 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 Rail 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

M Supreme Court justices ex-
pi 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

M Died: Jim Hall, 83, ac-
claimed jazz guitarist.
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Deal Brings Stability to U.S. Budget

Congressional Negotiators Avert January Shutdown and Soften Sequester Cuts; Airline Fees to Climb

By Janer 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 scope,
compared with past budget deals
and to once-grand ambitions in
Congt 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 mourners. A12

PARTY DISCIPLINE

China Spins New Lesson From So

By JEREMY PAGE

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

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.”

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.

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-

Pleaseturntopage A18

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

| austerity, includ-

he-board spending
sequestration.

The annual discretionary

spending target will be raised to
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4 Farm groups fight imits....... A6
4 Pension-change pushback?... A8

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-

PleaseturntopageAlO

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

Ukrainian Forces

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

The film’s message: The Soviet Union didn’t

Bank Rule
Challenges
Wall Street

By JusTIN BAER
AND JULIE STEINBERG

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

Pleaseturntopage A6

 Plan for ailing banks detaled_ C3
4 Heard on the Street: Rule is
a means to an end...........—. C14

Here’s Your Holiday Bonus,
Now Start Running

*

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

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.

At a time of year when many
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

performers on a

Lakeland, Fla.,

Winn-Dixie,

where they get

two to four

minutes to fill

b 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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Welcome to the new faster, more powerful Company Overview. See what's changed

* AAPL.O+- APPLEINC ~ J\ CCR 90

United States | NASDAQ Global Select Consolidated | Computer Hardware
Debt & Credit

Overview | News & Research | Price & Charts = Estimates | Financials | Events | Ownership
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Derivatives

Filings
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SUMMARY SOV

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.

NEWS >
28-Dec-2016

10:24:36 Apple dominerade julhandeln matt i antalet aktiverade enheter

10:15:18 UPDATE 3-S.Korea fines Qualcomm $854 min for violating competition laws

09:42:52 Corea del Sur multa a Qualcomm con 854 mins dir por violar leyes de competencia

06:00:10 RPT-Wall Street cale une fois de plus au seuil des 20.000 points

03:30:18 Aumento del gasto de dltimo minuto impulsa a temporada de ventas de fin de afio ...
01:50:14

27-Dec-2016

Last-minute spending surge lifts U.S. holiday shopping season

23:33:16 CNBC
CNBC

RTRS

Reuters Insider - Tech stocks could take the Dow to 20k

23:32:28 Reuters Insider - History suggests Dow could hit 20k by Friday: Technician

22:55:29 LEAD 2-Wall Street cale une fois de plus au seuil des 20.000 points

22:09:39 Apple, Cisco Lead DJIA Higher Tuesday WALLST
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AAPL.O 115.190000
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EVENTS ~ Upcoming
24-Jan-2017 » 30-Jan-2017
NTS Q1 2017 Apple Inc Earnings Release

24-Feb-2017 » 28-Feb-2017

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 16:14:59.708 144.989S 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:nL4N1L44L5:1 NS:RTRS
2017-08-18 15:53:08 2017-08-18 15:53:08 CORRECTED-U.S. STOCKS PARE LOSSES, TRADERS CIT... urn:newsml: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




Data specialist Enigma reels in investment
group cash

Hedge funds and venture capital firms move into analytics businesses they use themselves

Lindsay Fortado in New York YESTERDAY [ 4 =

Hedge funds, banks and venture capital firms are piling into investments in
data companies in the hope of cashing in on a business they are using a lot

more themselves.

In recent years, there has been a proliferation of start-ups that trawl through

reams of data and sell it to investment groups searching for an edge.

The latest to attract investor interest is Enigma, a New York-based start-up
that received funding from sources including quant giant Two Sigma, activist
hedge fund Third Point and venture capital firms NEA and Glynn Capital in a
$95m capital raising announced on Tuesday.

Enigma collects a huge range of data including the contents of every container
ship that arrives in US ports every week, aeroplane registrations, elevator

inspection reports in California and data on amusement park rides in
Arkansas.

Source: FT | 19 Sep 2018


https://www.ft.com/content/ae4d33fc-bac5-11e8-94b2-17176fbf93f5
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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)
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(too) “simple and elegant
theories”
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“hardly any supporting
empirical evidence”

“non-linear, complex,

changing”

Finance
History

f(e)

f(x) # y

“brain-driven &
beauty myth”

“general, parametrizable,
trainable algorithms”

“might show good

performance, but black box”

Al in Finance
= finaince

m(', a, b)

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

“data-driven &
Al-first”






The Research & Deployment Process
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support vector vectorized
time series features machine & online algorithm

DNN classifier backtesting

EUR/USD
exchange rate

event-based

economic indicators training & testing backtesting

cloud deployment

August & September directional movement validation visualization monitoring & risk
2018 PELRETLE e
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FXCMm

A LEUCADIA COMPANY

Python, packages &
Jupyter Notebook

Demo Account
with FXCM

Python Wrapper
fxcmpy

First Steps
with the API

Retrieving
Historical Data

Generating
Features Data

Training
Classification Models
from ML & DL

Vectorized
Backtesting

Streaming
Tick Data

Data Collection

Online Algorithm

Automated Trading




Algorithmic Trading

Features and Machine &

Data Labels Deep Learning

Backtesting Deployment

42, 55 1
0.00 0.00
41 days, 22:15:37

Out-of-Sample Performance

In [79]: test['strategy'] = test['position'] * test['returns']
test[ 'strategy'][test['position'].diff() != 0] -= ptc

P— p— p— p— p—
Tt bt bt et el

In [80]: test[['returns',6 'strategy']].cumsum().apply(np.exp).plot(figsize=(10, 6));

— retums 1 root 20 0 77948 5868 4212 S 0.0 0.6 0:39.96 /sbin/init
— strategy 415 root 19 712 492 S 0.0 3.3 0:59.83 /lib/systemd/systemd-journald
416 root 20 0 280 2140 S 0.0 0.2 0:00.02 /sbin/lvmetad -f
Date,AAPL.0O,MSFT.O,INTC.0,AMZN.O,GS.N,SP 428 root 20 0 43648 3736 2992 S 0.0 0.4 0:08.97 /lib/systemd/systemd-udevd
2010-01-01 1.4323,1096.35 570 20 0 188 2188 S 0.0 0.2 0:00.00
2010-01-04,30.57282657,30.95,20.88,133.9 22 20 071948 2224 21408 0.0 0.2 0:0.35 /1ib/eystead/eputend-networkd.
‘ " . :05. ib/systemd/systemd-networ
2010-01-05,30.625683660000004,30.96, 200y 643 20 0 70732 3416 3280 S 0.0 0.3 0:06.55 /lib/systemd/systemd-resolved
2010_01_06I30‘138541290000003130‘77'20'8 94 class Svm_pattern_trader(tpqoa): 852 root 20 0 588 012 916 S 0.0 0.3 0:05.06 /lib/systemd/systemd—logind
2010-01-07,30.082827060000003,30.452,20. def _init (self, *args): 856 root 20 0 31748 2296 2180 S 0.0 0.2 0:06.55 /usr/sbin/cron -f
2010-01-08,30.28282686,30.66,20.83,133.5 super (svm_pattern_trader, self)._ ini 866 root 20 0 760 400 S 0.0 0.3 0:13.22
2010-01-11,30.015684270000005,30.27,20.9 self.raw _data = pd.DataFrame() 867 root 20 0 760 1400 S 0.0 0.3 0:13.00
2010-01-12,29.674256040000003,30.07,20.6 o Sel1s-position = 0 26771 root 20 0 760 1400 S 0.0 0.3 0:12.33
2010-01-13,30.092827050000004,30.35,20.9 1 edt tendes = O 26772 root 20 0 760 1400 5 0.0 0.3 0:13.04
2010-01-14,29.918541510000004,30.96,21.4 . self.lags = lags 24403 root 200 760 1400 s 0.0 0.3 0:08.36
2010-01 15’29 418542010000003’30 86'20 8 self.bar length = 'lmin’ 28537 root 20 0 760 1400 S 0.0 0.3 0:08.47
THST S LT 1oV e VYol o ® a o \6 B 0 gl . self.bar = 1 17232 root 20 0 760 1400 S 0.0 0.3 0:03.75
2010-01-18,,,,+,+,,,1.4385,1132.5,, 0\%&\1' R Q\%,Q%' RS ® o ¥ o o¥ 0\6.\0' 104 self.entry price = None 858 root 20 0 760 1400 S 0.0 0.3 1:12.25 /usr/bin/lxcfs /var/lib/lxcfs/
2010-01-19,30.71996928,31.1,21.05,127.61 * ® * ® * ® ’ * : self.current price = 0 859 20 ] 060 660 292 S 0.0 0.3 0:32.61 /usr/bin/dbus-daemon --system --address=systemd: --nofork --nop
2010-01-20,30.246398325,30.585,21.08,125 o ::i:::ﬁg: : g 898 20 0 272 2200 S 0.0 0.2 0:05.34
2010-01-21,29.724541704000004,30.01,20.8, ‘ o it datetine.now() 899 20 0 272 2200 S 0.0 0.2 0:00.00
2010-01-22,28.249971750000004,28.96,19.91, 10¢ self.init_time = n 900 20 0 272 2200 s 0.0 0.2 0:05.07 _
2010-01-25,29.010685275,29.32,20.32,120.31,154.98,109.77,1096.78,25.41,1.415,1097.85,43.19,107.48 110 self.start_time = dt.datetime(n.year, KA 200 272 2200 § 0.0 0.2 0:10.79 /usr/sbin/rsyslogd -n
2010-01-26,29.41997058,29.5,20.0,119.48,150.88,109.31,1092.17,24.55,1.4073,1097.65,43.13,107.56 | self.stop_time = dt.datetime(n.year et 200 296 12688 0.0 9.2 0:09.90
re=: resssmreEsr - i - el et g e ™ ) 112 self.next_trade_time = self.start_time[:¥yEdelels 20 (] 596 568 S 0.0 0.2 1:56.55 /usr/sbin/irgbalance --foreground
2010-01-27,29.697684588,29.67,20.24,122.75,151.5,109.83,1097.5,23.14,1.4017,1086.35,42.77,106.528 113 logger_monitor('START TIME: {}'.formafg) F2 F3 Fa F9 F10

2010-01-28,28.469971530000002,29.16,19.92,126.03,153.29,108.57,1084.53,23.73,1.3962,1085.9,42.17,106.48 114 logger_monitor('TRADE START: {}'.formal
2010-01-29,27.437543991000002,28.18,19.4,125.41,148.72,107.39,1073.87,24.62,1.3862,1081.05,40.72,105.96 igggg—:g:;:g:jgiggf STOP: Hﬁzggxt(mtem,lm,]) p o —
2010-02-01,27.818543610000003,28.41,19.61,118.87,153.13,109.06,1089.19,22.59,1.3927,1106.95,42.94,108.35 117 logger monitor ( 'NBINS: {}'.format (strategy[ 'nbins']), False, Palse)
2010-02-02,27.979972020000005,28.46,19.91,118.12,156.94,110.38,1103.32,21.48,1.3961,1114.8,43.0,109.13 118 logger_monitor('BINS\n{}'.format(str(strategy['bins'])), False, True)
2010-02-03,28.46140011,28.63,19.68,119.1,157.23,109.83,1097.28,21.6,1.3898,1109.25,42.57,108.7 logger_monitor('MODEL\n{}'.format(str(strategy('model’])), False, True)
2010-02-04,27.435686850000003,27.84,19.02,115.94,150.68,106.44,1063.11,26.08,1.3734,1063.05,40.24,104.37
2010-02-05,27.922829220000004,28.02,19.47,117.39,154.16,106.66,1066.19,26.11,1.3662,1

2010-02-08,27.731400840000003,27.72,19.35,116.83,151.1,105.89,1056.74,26.51,1.3652,10

o ! : —
2010-02-09,28.027114830000002,28.01,19.65,118.03,152.49,107.22,1070.52,26.0,1.3789,10 d |Ve rse Set of e e hert aw data.append(pd.DataFrame(
2010-02-10,27.873686412000005,27.99,19.69,117.36,153.63,107.01,1068.13,25.4,1.3726,10 3': bid, 'ask': ask}, index=[pd.Timestamp(time)]))

2010-02-11,28.38140019,28.12,20.06,120.09,154.05,108.13,1078.47,23.96,1.3681,1094.95, a = self.raw_data.resample(
skills required

eaaslccoss (self, time, bid, ask):
od called when new data is retrieved. '''
False

2010-02-12,28.625685660000002,27.93,20.43,119.66,153.93,108.04,1075.51,22.73,1.3615,1 -bar length, label='right').last().ffill().iloc[:-1]
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research & interactive financial analytics skills

few hundred lines of code

Deployment
Gap &
Last Mile Problem
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The Al Machine

Prediction Engines Decision Rules

Entry Rules
Stop Loss
Trailing Stop Loss
Dynamic Stop Loss
Take Profit
Position Sizing
Capital Allocation

Technical Rules
Statistical Methods
Machine Learning
Deep Learning




() The Machine

algomachine.io

THE MACHINE (Bea) vemodels  backtested models

strategies

stategy name status last modified time

mipPattern uploaded 2018-09-20 07:28:05

fxPattern uploaded 2018-10-02 10:14:13

odscTest uploaded 2018-09-20 11:37:26

fxTech uploaded 2018-10-02 10:22:09

miTest uploaded 2018-09-19 13:00:06

Python &
Template-Based
Strategy Definition

strategy

File

Edit

\E Insert  Cell Kernel Widgets Help

# these sre the set of default model parameters. override where applicable.

instrument = TPQParam(mandatory=True, default="EUR USD", display name="instrument")
frequency = TPQParam(mandatory=False, default="M1", display name="frequency")

lags = TPQParam(mandatory=True, default=16, display name="number of lags", sequence=2)
nbins = TPQParam(mandatory=True, default=20, display name="nbins", sequence=3)

C = TPQParam(mandatory=True, default=1, display name="C", sequence=4)

random = TPQParam(mandatory=True, default=False, display name='random', sequence=5)
ml technique = TPQParam(mandatory=True, default='svm', display name="ML technique",

valid list=['svm', 'logistic regression', 'naive bayes'], sequence=1l)

training start date = TPQParam(mandatory=True, default='2018-08-01', display name="training sta
training end date = TPQParam(mandatory=True, default='2018-09-15', display name="training end d
testing start date = TPQParam(mandatory=True, default='2018-09-16', display name="testing start
testing end date = TPQParam(mandatory=True, default='2018-10-01', display name="testing end dat

def init (self):
super().__init ()

self.detrend how = 'none'

initialize(self):
# Some additional initializations
if (isinstance(self.lags, int)):

calf Tame = laic+lvranm~call calf Tame 4+ 1 T\




(3 The Machine

Not Secure | algomachine.io

THE MACHINE (prod) live models backtested models strategies

i | count:5 ‘ Q quick filter..

back testing results

instrum... model name test launch time HCE P ER Y status unique id .
test model configuration

EUR_GBP fxTech 2018-10-02 10:25:07 M1 Completed 1993c88e-aea5-43
training dates testing dates frequency

EUR_USD fxPattern 2018-10-02 10:18:10 M1 Completed a61910fd-5e1b-481

2018-08-01 to 2018-09-15 2018-09-16 to 2018-10-01 M1
EUR_USD odscTest 2018-09-20 11:38:09 M5 Completed cce08479-5cb1-4e

model performance
EUR_USD mlpPattern 2018-09-20 07:35:47 M1 Completed ad4e79b06-e758-4% P

in- | 47.22 % -0f- |
EUR_USD mlpPattern 2018-09-20 07:32:13 M1 Completed 87e56ed4-a5ff-497 1 oampleaccuracy Skabetll el s /

IN-SAMPLE TESTING OUT-OF-SAMPLE TESTING

MODEL:FXPATTERN - SVC; INSTRUMENT:EUR_USD
2018-09-16-2018-10-01

i 1w 1™M 2M 6M all From | Sep 18,2018 | To| Oct1,2018

Standardized '
In-Sample & Out-of-Sample ~ —
Backtesting p————

0.98

I I I I I I I
20. Sep 21. Sep 24. Sep 25. Sep 26. Sep 27.Sep 28. Sep Monday, Oct 1, 09:30-09:59

NMW\’-\W
26. Sep

date market returns model returns

2018-09-18T11:46:00.00000... 1.0003 0.9997

2018-09-18T11:47:00.00000... 1.0004 0.9996

2018-09-18T11:48:00.00000... 1.0004 0.9996

2018-09-18T11:49:00.00000... 1.0002 0.9998




(3 The Machine X

Not Secure | algomachine.io

THE MACHINE (prod) live models backtested models strategies

as of: October 2, 2018 at 12:48:30 PM GMT+2 Y | count:2 stopped ‘Q quick filter..

audit details @

model name frequency position cost unrealiz... PNL financing
model name frequency trade quantity SL distance % take profit %
fxTech M1 -200 -177.8340 -0.0360 0.0405 -0.0001 fxTech M1 200 0.1 0.2

fxPattern M1 0 0.0000 0.0000 0.0000 0.0000 accuracy take profit price trailing stop loss

72.84% 0.8874 0.8901

Zoom 30S 1M 5M 10M 30M 1H 3H 12H all From  Oct2, 2018 To | Oct2 2018

V*W

Standardized Deployment of
Algorithmic Trading Strategies & F‘r\ .

O

L 4 L

Real-Time Visual Monitoring T oo (e

A [N 0.889

H—( « bid price: 0.8889 > N )

[
10:46 Tuesday, Oct 2, 10:47:00

~

“

count: 142 ‘ Q quick filter..

nrediction direction nrediction time trade execution time taraet sianal time




audit details

fxPattern M1 SVC 10 2000

0.1 0.2 45.75% 1.1562 1.1531 Covering the Complete
Algorithmic Trading Strategy

Zoom 30S 1M 5M 10M 30M 1H 3H 12H all From (G20 & To Oct 2, 2018
Life Cycle instead of
e
z Single Trades Onl
0 ' g .y
-2.5
/\ fxTrade - yveshilpisch - Primary (001-004-2015588-001) - EUR - v20
(N OANDM fxrade Europe Division
V\\'[\’Jv"\ﬂ Connection Account Tools Resources Window Help
f )"( Trades (2) Orders (4) Positions (2) Exposure (3) Activity (57) News Filter
'\V‘\N New Trade TYPE TICKET MARKET UNITS S/L T/P PRICE CURRENT PROFIT (EUR) PROFIT (%)
V Short 5139 EUR/GBP 200 0.88740 . 0.88917 0.8890° 0.02 0.01
7, m Short 5143 EUR/USD 2,000 1.14890 1.15114 1.15123 -0.16 -0.01
Advanced
/I\ Charting -
N .
il Account Summary (EUR) & «©  EUR/GBP ¥ Heikin-Ashi Sell Buy b ./ il [0
'\/ 1*h Net Asset Value 302.99 12:50
\W\J\ Technical Unrealized P&L EUNERNNF (R /GBP (Heikin-Ashi)
: Unrealized P&L (% -0.04
\ V\/ Analysis Balancle 5 SRR 5\'A (30) ~ 0.88876
Realized P&L -195.96
E Position Value 2,200.00
Margin Available
192.99
0,
M ‘18'14A Margin Used
MarketPulse 110.00
. w Rates List Rates Panel =Ke] : A 2200
= : 7 Economic % Change Sell Buy - 0.8889°
11:50 1724010 12:10 12:20 11722210, 12:40 Analysis  Eyr/USD -0.57%  1.1511! 1.15123
(’(‘3 GBP/USD -0.70% 1.29482 1.29499
) AUD/USD -0.75% 0.71682 0.71692
Trading
Performance  gyR/jpy -0.76%  130.933  130.95!
*?E Brent Crude Oil -0.36% 85.26! 85.30!
< Germany 30 ~0.63%  12,240.0  12,241.4
Report
Problem  yk 100 -0.44% 7,464.7 7,465.0 /
* i 0o/ 1 5 = :
count: 198 | Q US Wall St 30 0.27%  26,573.1  26,575. TSR
0=0.8892°, H=0.8893%, L=0.8892°, C=0.8893!

Connected



Demo

http://algomachine.io



http://algomachine.io

DataRobot & The Al Machine
(work in progress...)
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INDUSTRIAL CHAIN — Vision
(according to Lopez de Prado “Advances in Financial Machine Learning”)

data sources: platforms (Oanda, FXCM) and data providers (TR, DJ)
. feature analysis: by researchers or in automatic fashion via
. strategies: manual model selection or automated ML via
backtesting: sequential, randomized via
. deployment: automated deployment via
. portfolio oversight: live and post audit via



end-to-end integration with trading platform
(from historical data to tick/event streams to trading)

template-based strategy definition auto derivation of Al-based trading
in Python strategies based on DataRobot
(for backtesting as well as live trading) | (for backtesting as well as live trading)

live monitoring and audit for multiple strategies
(interactive visualization of all event, signals, performance, etc.)

management of the strategy life cycle
(full transparency from start to finish, post-trading analytics, etc.)




The Al Machine UG
The Python Quants GmbH
FINCAP GmbH

Dr. Yves J. Hilpisch
+49 3212 112 9194
http://aimachine.io | ai@tpg.io | @dyjh
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