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The Python Quants

First University Certificate in Python for

Algorithmic Trading

ython programming has become a key skill in the
financial industry. In areas such as financial data
science, computational finance or algorithmic
trading, Python has established itself as the primary
technological platform. At the same time, the
level of Python sophistication the industry is expecting from
its employees and applicants is increasing steadily. The Python
Quants Group is one of the leading providers of Python for
Finance training programs.

Among others, The Python Quants have tailored a
comprehensive online training program leading to the first
University Certificate in Python for Algorithmic Trading. Be
it an ambitious student with intrigue for algorithmic trading,
or a major financial institution, The Python Quants, through
this systematic training program, is equipping delegates with
requisite skills and tools to formulate, backtest and deploy
algorithmic trading strategies based on Python.

The topics covered in the training programs offered by The
Python Quants are generally not found in the typical curriculum

of financial engineering or quantitative finance Master programs.

Dr. Yves Hilpisch, the firm’s founder and managing partner,
explains, “There are courses out there that show students how to
apply machine learning for the formulation and backtesting of
algorithmic trading strategies. However, none of them explains
the difficulties or the skills

required in deploying

such algorithmic

trading strategies

in the real world.

Besides providing an

introductory course

that teaches Python

and financial concepts

from scratch, we train

our delegates and clients on

how best to deploy algorithmic n
trading strategies in automated S
fashion in the cloud, with,
among others, real-time
risk management and
monitoring,” explains
Hilpisch, an author

of three books on

Difives HIIpIS% \\“ mastering all the tools and skills

required in Python for Financial
Data Science, Algorithmic

1 Trading, and Computational

ol Finance’CM

the topic, with “Python for Finance” (2nd ed., O’'Reilly) being the
standard reference in the field.

The organization’s “Python for Algorithmic Trading
University Certificate” consists of 200 hours of instruction, 1,200
pages of documentation and 1,000s of lines of Python code. In
addition to offering both online and oftline Python training,
Hilpisch and his team also organize bespoke training events for
financial institutions, hedge funds, banks, and asset management
companies. “Most of the training is online since we have students
and delegates from about 65 different countries in general. Most
recently, we noticed that it’s not just financial firms and students
who want to deepen their algorithmic trading knowledge, but
even professors of finance who want to get more involved in this
popular topic,” says Hilpisch.

While the Quant Platform is the most popular choice,
especially for users in the financial sector who don’t have access
to a full-fledged, interactive, financial analytics environment,
the team at The Python Quants is currently developing The Al
Machine—a new platform which leverages artificial intelligence
to formulate and deploy algorithmic trading strategies in a
standardized manner. Hilpisch explains that it’s relatively easy
to write Python code for an algorithmic trading strategy, but
the same can't be said about the deployment of such a strategy.
“There are a few platforms out there that allow the formulation
and backtesting of algorithmic trading strategies by the use of
Python code. However, they usually stop exactly there. With The
AI Machine, it is a single click on the ‘GO LIVE’ button and the
strategy is deployed in real-time—without any changes to the
strategy code itself;” adds Hilpisch.

In 2019, The Python Quants will be introducing a new
university certificate titled “Python for Computational Finance,”
which will focus more on original quantitative finance topics,

such as option pricing, Monte Carlo

simulation, and hedging. As financial

g institutions begin to perceive Python-
based analytics as a prerequisite skill, the

organization will continue to provide

an “efficient and structured way of
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Dr. Yves J. Hilpisch is founder and CEO of The Python Quants (http://tpg.io), a group focusing on the
use of open source technologies for financial data science, artificial intelligence, algorithmic
trading, and computational finance. He is also the founder and CEO of The AI Machine (http://
almachine.i0), a company focused on AI-powered algorithmic trading based on a proprietary strategy
execution platform.

Yves has a Diploma in Business Administration, a Ph.D. in Mathematical Finance and is Adjunct Professor
for Computational Finance.

Yves is the author of five books (https://home.tpg.io/books):

Artificial Intelligence in Finance (2020, O’'Reilly)

Python for Algorithmic Trading (2020, O’'Reilly)

Python for Finance (2018, 2nd ed., O'Reilly)

Listed Volatility and Variance Derivatives (2017, Wiley Finance)
Derivatives Analytics with Python (2015, Wiley Finance)

* % F %

Yves 1s the director of the first online training program leading to University Certificates in Python
for Algorithmic Trading (https://home.tpg.io/certificates/pyalgo) and Computational Finance (https://
home.tpg.io/certificates/compfin). He also lectures on computational finance, machine learning, and
algorithmic trading at the CQF Program (http://cgf.com).

Yves is the originator of the financial analytics library DX Analytics (http://dx-analytics.com) and
organizes Meetup group events, conferences, and bootcamps about Python, artificial intelligence and
algorithmic trading in London (http://pgf.tpg.io), New York (http://aifat.tpg.io), Frankfurt, Berlin,
and Paris. He has given keynote speeches at technology conferences in the United States, Europe, and
Asia.

http://hilpisch.com
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10,000+ lines of code

droplet_install.sh

-y update
-y upgrade
-y autoremove

-y htop vim unzip

https://repo.continuum. io/miniconda/Miniconda3-latest-Linux—x86_64. -0 miniconda.

miniconda. -b
PATH $PATH
conda create -y -n base 3.6

activate base

Time
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Python Scripts

Introduction
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The chapter is organized as follows. Setting Up an Account briefly discusses how to set-up an account. The Oanda API ® '

illustrates the necessary steps to access the APL. Based on the API access, Retrieving Historical Data retrieves and works ‘ \ / \ £ F \ I l I ] l)l S ( 3 l l

with historical data for a certain CFD. Working with Streaming Data introduces to the streaming API of Oanda for data

retrieval and visualization. Implementing Trading Strategies in Real-Time implements an automated, algorithmic trading >
strategy in real-time. Finally, Retrieving Account Information deals with retrieving data about the account itself, like, for
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silding Algorithmic Trading S on to Live Trading, + W

0 REVIEWS

s easily available, traders are increasingly opting to employ an automated or algorithmic trading system—enough that algorithmic trades now account for the bulk of stock trading volume.
tem with practical guidance and expert advice In Building Algorithmic Trading Systems: A Trader's Journey From Data Mining to Monte Carlo Simulation to Live Training, award-winning trader
Kevin Davey shares his secrets for developing trading systems that generate triple-digit returns. .. For individual traders looking for the next leap forward, Building Algorithmic Trading Systems provides expert guidance and

practical advice.
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f Algorithmic Trading and Portfc
1REVIEW

The Science of Algorithmic Trading and Portfolio Management, with its emphasis on algorithmic trading processes and current trading models, sits apart from others of its kind. Robert Kissell, the first author to discuss
algorithmic trading across the various asset classes, provides key insights into ways to develop, test, and build trading algorithms. ... Summarizes an algorithmic decision making framework to ensure consistency between
investment objectives and trading objectives.

*ky
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Praise for Algorithmic Trading "Algorithmic Trading is an insightful book on quantitative trading written by a seasoned practitioner. .. —Roger Hunter, Mathematician and Algorithmic TraderConcepts are not only described,
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In [58]: data[['returns', 'strategy']].mean() * 252

Out[58]: returns 0.169951
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live sessions
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Reasons to worry about the Fed’s
‘beautiful normalisation’ —pacE 20
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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

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 room in
the Mandalay Bay Hotel and Casinointo
the crowd of 22,000 people attending
the Route 91 Harvest Festival.

In televised remarks, Donald Trump,
the US president, called the shooting
“anact of pure evil” but made no refer-
encetoguns. He plans to visit the city on
Wednesday to meet the families of the
victims and law enforcement officials.
Report page 2

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

e Financial crisis 2008: A reporter's memories from the front lines
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» Puerto Rico calls for billions in aid

Ratil Maldonado Gautier, Puerto Rico’s treasury
secretary, says the d will need “tens of billions™
of dollars in aid from the US as it struggles to
recover after Hurricane Maria.— PAGE 2

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

» Uber’s UK head quits as chief fliesin
Jo Bertram, Uber's boss, has <= N
quit the company a day before

avisit to London by Dara

Khosrowshahi, chief executive,

tomeet regulators over athreat ||

torevoke the ride-hailing app’s

licencein the capital.— pAGE 13

» Koike faces Japan election dilemma
Tokyo governor Yuriko Koike is under pressureto

Cid BodkaoGarry Inmaoes

beat Shinzo Abe, the prime minister.— PAGE &

» Equifax defends silence over hack

Credit reference agency Equifax has daimed ahead
of a hearing at the US Congress later today that
disdosing that it had been hacked would have
encouraged “copycat” cyber attacks.— PAGE 13

» Western envoys warn on Kenya re-run
Western ambassadors have condemined President
Uhuru Kenyatta and Raila Odinga, opposition
leader, for undermining the electoral commission’s
ability to restage 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
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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. 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

By JEREMY PAGE

BEIJING—The Communist Party boss in

eastern China's Jiangsu province

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

PARTY DISCIPLINE

China Spins New Lesson From So

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
s members. It has been
shown at dozens of political meetings since

summoned

discipline among

Union in its heyday, but quickly cuts to September.

graphic footage of unrest in China's northern
neighbor in the 1990s, set to ominous music

and punctuated by Russian com
menting their nation’s fate.
When the screening in Jian,
state media reported, local part
Zhijun exhorted the assembled

“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

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

The frequent showings suggest Mr. Xi be-
lieves China needs to reinforce its Leninist
munists la- political system rather than limit the party's

powers. Party insiders and academics say it
gsu ended, is part of an effort to combat what is por-
y chief Luo trayed as an American conspiracy to over-
officials to  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-

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

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

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-
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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

International Stocks
US Stocks

Find out why 9 out of 10 large professional investors

choose iShares for their ETFs.'
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%%time

data = ek.get_timeseries('AAPL.0', fields='x"',
start_date='2020-12-02 16:00:00"',
end_date='2020-12-02 16:30:00"',
interval="'tick"')

CPU times: user 115 ms, sys: 6.49 ms, total: 122 ms
Wall time: 4.65 s

data.info()

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

DatetimeIndex: 32239 entries, 2020-12-02 16:00:00.010000 to 2020-12-02 16:29:59.914000
Data columns (total 2 columns):

# Column Non-Null Count Dtype

® VALUE 32191 non-null float64
1 VOLUME 32239 non-null 1Into64
dtypes: Int64(1), float64(1)
memory usage: 787.1 KB

data.head()

AAPL.O VALUE VOLUME

Date

2020-12-0216:00:00.010
2020-12-0216:00:00.010
2020-12-0216:00:00.010
2020-12-0216:00:00.010
2020-12-0216:00:00.010
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count=5

)

versionCreated

2020-10-13
23:55:17.584000+00:00

2020-10-13
23:17:28.661000+00:00

2020-10-13
23:14:26.185000+00:00

2020-10-13
23:12:27.333000+00:00
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23:10:15.457000+00:00

91: from IPython.display import HTML
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11071: HTML(ek.get_news_story(news['storyId'].iloc[1]))
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sourceCode
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NS:RTRS
NS:CNBC
NS:INDEPE

NS:CNBC

107. Click the following link to watch video: https://share.insider.thomsonreuters.com/link?entryld=1_eglw
g2nl&referenceld=tag: reuters.com,2020:newsml_OVCZYVZPN_K15&pageId=ReutersNews

Source: Thomson Reuters

Description: Apple on Tuesday launched four versions of its new flagship iPhone 12 with faster 5G connectivity in hopes of sparking an

upgrade cycle that will keep sales booming through the end of the year. Conway G.Gittens has more on what's coming.
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1965-1974

Random Walks in Stock Market Prices

Eugene F. Fama

or many years economists, statisticians, and

teachers of finance have been interested in
developing and testing models of stock price be-
havior. One important model that has evolved
from this research is the theory of random walks.
This theory casts serious doubt on many other
methods for describing and predicting stock price
behavior—methods that have considerable popu-
larity outside the academic world. For example, we
shall see later that if the random walk theory is an
accurate description of reality, then the various
“technical” or “chartist”” procedures for predicting
stock prices are completely without value.

In general the theory of random walks raises
challenging questions for anyone who has more
than a passing interest in understanding the be-
havior of stock prices. Unfortunately, however,
most discussions of the theory have appeared in
technical academic journals and in a form which
the non-mathematician would usually find incom-
prehensible. This article describes, briefly and sim-

ply, the theory of random walks and some of the

important issues it raises concerning the work of
market analysts. To preserve brevity some aspects
of the theory and its implications are omitted.
More complete (and also more technical) discus-
~ sions of the theory of random walks are available
elsewhere; hopefully the introduction provided
here will encourage the reader to examine one of
the more rigorous and lengthy works listed at the
end of this article.

COMMON TECHNIQUES FOR PREDICTING
STOCK MARKET PRICES
In order to put the theory of random walks into
perspective we first discuss, in brief and general
terms, the two approaches to predicting stock
prices that are commonly espoused by market
professionals. These are (1) “chartist” or “techni-
cal” theories and (2) the theory of fundamental or
intrinsic value analysis.

The basic assumption of all the chartist or
technical theories is that history tends to repeat

Reprinted from Financial Analysts Journal (September/October
1965):55-59.

Financial Analysts Journal / January-February 1995

itself, i.e., past patterns of price behavior in indi-
vidual securities will tend to recur in the future.
Thus the way to predict stock prices (and, of
course, increase one’s potential gains) is to de-
velop a familiarity with past patterns of price
behavior in order to recognize situations of likely
recurrence.

Essentially, then, chartist techniques attempt
to use knowledge of the past behavior of a price
series to predict the probable future behavior of
the series. A statistician would characterize such
techniques as assuming that successive price
changes in individual securities are dependent.
That is, the various chartist theories assume that
the sequence of price changes prior to any given day
is imPortant in predicting the price change for that
day.

The techniques of the chartist have always
been surrounded by a certain degree of mysticism,
however, and as a result most market profession-
als have found them suspect. Thus it is probably
safe to say that the pure chartist is relatively rare
among stock market analysts. Rather the typical
analyst adheres to a technique known as funda-
mental analysis or the intrinsic value method. The
assumption of the fundamental analysis approach
is that at any point in time an individual security
has an intrinsic value (or in the terms of the
economist, an equilibrium price) which depends
on the earning potential of the security. The earn-
ing potential of the security depends in turn on
such fundamental factors as quality of manage-
ment, outlook for the industry and the economy,
etc.

Through a careful study of these fundamental
factors the analyst should, in principle, be able to
determine whether the actual price of a security is
above or below its intrinsic value. If actual prices
tend to move toward intrinsic values, then at-
tempting to determine the intrinsic value of a
security is equivalent to making a prediction of its
future price; and this is the essence of the predic-
tive procedure implicit in fundamental analysis.

THE THEORY OF RANDOM WALKS
Chartist theories and the theory of fundamental
analysis are really the province of the market

75

Eugene F. FAma (1965):

“For many years, economists, statisticians, and teachers
of finance have been interested in developing and
testing models of stock price behavior. One important
model that has evolved from this research is the theory
of random walks. This theory casts serious doubt on
many other methods for describing and predicting stock
price behavior—methods that have considerable
popularity outside the academic world. For example, we
shall see later that, if the random-walk theory is an
accurate description of reality, then the various
“technical” or “chartist” procedures for predicting stock
prices are completely without value.”—Eugene F. Fama
(1965): “Random Walks in Stock Market Prices”



Michael Jensen (1978): “Some Anomalous Evidence Regarding
Market Efficiency”:

“A market is efficient with respect to an information set Sifitis
Impossible to make economic profits by trading on the basis of
information set S.”

If a stock price follows a (simple) random walk (no drift & normally
distributed returns), then it rises and falls with the same probability of
50% (“toss of a coin”).

In such a case, the best predictor of tomorrow’s stock price — in a
least-squares sense — is today’s stock price.
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scientific method

noun

a method of procedure that has characterized natural science since the 17th century, consisting in
systematic observation, measurement, and experiment, and the formulation, testing, and
modification of hypotheses.

"criticism is the backbone of the scientific method"




“The grand aim of science is to cover the greatest number of
experimental facts by logical deduction from the smallest
number of hypotheses or axioms.”

— Albert Einstein

“Machine learning is the scientific method on steroids. It follows
the same process of generating, testing, and discarding or
refining hypotheses. But while a scientist may spend his or her
whole life coming up with and testing a few hundred
hypotheses, a machine-learning system can do the same in a
second. Machine learning automates discovery. It’s no surprise,
then that it’s revolutionizing science as much as it’s
revolutionizing business.”
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“normative economics =
assumptions, axioms, etc.

)

(too) “simple and elegant
theories”

“hardly any supporting
empirical evidence”

“positive economics =
data, relationships, etc.”

“general, parametrizable,
trainable algorithms”

“might show good
performance, but black box”




Will bots replace humans in active

How investment analysts became data miners e
equity mnvestment?

Banks battle for audiences with new information sets, ‘charticles’ and podcasts
Machine learning will implement quant analysis to find the right stocks
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ML can identify outperforming equities based on patterns that would have not been selected by
humans © Dreamstime



https://www.ft.com/content/efe4f97a-adb1-3cea-b098-2b616b5ce531
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INFRASTRUCTURE
Python environment, Jupyter Notebook,
first steps, vectorized backtesting

VECTORIZED BACKTESTING
interactive code,
OOP and Python classes

EVENT-BASED BACKTESTING
base backtesting class,
strategy backtesting class

REAL-TIME DATA
simulated streaming (“real-time”) data,
data processing, online algorithms




automation

trading code

connecting code

backtesting code
strategy code
financial data

infrastructure




Why Object Orientation?



Some human aspects:

- natural way of thinking
+ a‘“house”
.+ a‘“person”
« a‘“person”’ina ‘“house”
- mastering complexity
. nicer user interfaces
- pythonic way ...



Some technical aspects:

. abstraction
- modularity
. re-usability
. inheritance
« composition
. aggregation
« polymorphism
- non-redundancy



Free e-book about OOP in general
Lecture Notes on Object-Oriented Programming

Free e-book about Python programming & OOP
http://python-textbok.readthedocs.io/en/1.0/

Fluent Python (O’Reilly)
https://learning.oreilly.com/library/view/fluent-python-2nd/9781492056348/

OREILLY \'},«,
Fluent



http://python-textbok.readthedocs.io/en/1.0/
https://learning.oreilly.com/library/view/fluent-python-2nd/9781492056348/
https://atomicobject.com/resources/oo-programming/introduction-motivation-for-oo
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