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1. Introduction

In this document, we will set out the project that you will undertake whilst working for 8 weeks at AlgoLabs.
By the end of your time with us, you should:

e Have developed your understanding of how AlgoLabs operates as a trading software developer and
provider.

e Be able to describe the fundamentals of a financial market, covering topics such as client and market
orders, positions and PnLs, risk, liquidity providers, pricing / execution models, order books, hedging,
economic events and client profiles.

e Have experience of trading using an online trading platform (MetaTrader 4).

e Have undertaken some analysis of client profiles to identify trading patterns which are related to market
and economic indicators and discuss these.

e Have undertaken some literature analysis to relate your findings to those reported in relevant literature
such as the Journal of Financial and Quantitative Analysis and Risk journals.

e Have developed an academic poster on your work ready to present at your host institution and the SEPnet
Students’ Expo on 28™ Nov 2018.

e Have presented some/all of your findings to colleagues at AlgoLabs.

e Have gained valuable experience and transferable skills in data analysis and research, team-working and
project management, giving you an insight into the role of a ‘Quant’.

During your time with us you will be treated as a full-time AlgoLabs employee, and you will be working with one other
student at our Bracknell office in Berkshire, supervised and supported by Sian and David Lindsay. Your SEPnet
liaison officers will also be on hand to help you and will be undertaking a site-visit mid-way through the project.



2. Project timeline and milestones

Below shows what we anticipate you doing over the next 8 weeks to ensure that you meet the project milestones

and get the most out of your time with us.

Week number Tasks Comments

1 Settling in week. Computer set-up, induction to We will ask you to carry out some
AlgoLabs, reviewing financial theory and going basic prep work which will be very
over any prep work done in advance of starting. practical in nature (see later for

more info on this).

2-3 Project planning. You will be given a general You can use whatever methods /
research topic and it will be your decision to software tools you are familiar with
choose which research questions you want to for data analysis. We can support
answer from this. This will involve you carrying you in getting to grips with tools
out a basic review of the literature to determine | you might have limited use of if you
what is already known and deciding on the want to as well. We would strongly
methods you want to use to help answer your advise that you get yourself familiar
research question. We will help you decide ona | with Tableau, which is a data
research question that is realistic to the scope analysis software — a student
of the project. licence of Tableau is freely

available from
https://www.tableau.com/academic

4-6 Data analysis. Having established your We will provide you with all the data
research question and the analysis methods you'll need so a separate ‘data
you'll be using, now you'll be able to undertake collection’ step won't be necessary
the fun part! Remember when you're analysing although for the purposes of your
your data to always have in the back of your project poster we can provide the
mind - ‘is this helping me to answer my methods we used to retrieve the
research question?’ data for you.

7 Making sense of your results. With little time of
the project left, in this week you need to be
looking at your results and seeing how they can
be discussed in relation to your research
question and topic, as well as drawing on any
relevant literature which may or may not
support your findings.

8 Making your poster and visit to London. During During the visit to London we may
this week, you should be concentrating on ask you to give a short (5 min) talk
creating a poster for display at the SEPnet about your project to colleagues
students’ expo on 28" Nov. We will also be and investors there.
inviting you to talk with colleagues at a
brokerage in London, in order to gain a valuable
perspective of work in a financial investment
environment, and further explore how your
research is of practical benefit to the work
undertaken by staff there.



https://www.tableau.com/academic

3. Before you start! Preparation work...

Before you join AlgoLabs, we would like you to prepare by carrying out some (ideally all!) of the tasks below:
a. Please read the essential pre-reading in Section 4 of this document.

b. Have alook around the AlgoLabs website and social media platforms (e.g. YouTube) and those of our partners.

c. Download the MetaTrader 4 demo trading platform - go to {insert link here}, select Platforms then MT4 and under
the ‘Cross-device & cross-platform trading’ click on the download link appropriate for your OS. Then when
prompted complete the form with your details to receive a verification email and activate your demo account.
You should then be able to download and run the MT4 Platform onto your computer. To get started...

a. Launch MT4 from your machine. Ensure that you select the Demo trading server before you begin and
login using the details that should have been emailed to you.

b. Youshould be able to see about 4 chart windows each showing the prices of a different foreign exchange
(FX) pairs over time. Chart windows of other FX pairs are available to see by selecting them from the
long, narrow window on the left.

c. You can toggle between different time horizons by selecting one of the
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buttons to see how prices have moved minute-by-minute, hour-

by-hour, month-by-month etc.
d. You can overlay the charts with a wide range of different indicators to help you identify trends in price
movements. We recommend keeping it simple by using a simple moving average indicator:
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e. You have been given a demo account that has a demo balance of 10,000 GBP. Use this balance to place
some orders to sell or buy, and try to make some money! Keep in mind that you should BUY when you
think that the price is increasing (always buy low to maximize profit!), and SELL when you think that the
price is decreasing (offload your assets before they devalue to minimize loss!). To place an order, click

i, New Ord .
on @' EWETEET then a dialogue box will appear asking you to enter details of your order...

Example - placing a BUY order
Let's say | look at the moving average trend for EURUSD prices over the day and | think that the price is

increasing. | decide to place an order to BUY. After clicking on L%' e Dl

in the following dialogue box:

| complete the parameters



3) You can set a Stop Loss (SL) on your
order. SL is used to minimize any losses
should the value of the asset decrease (for a
BUY order) or increase (for a SELL order). If
you set a SL on a market order and the price
reaches that SL, your order will be closed for
you automatically.

\

Order — X
[ [[Euruso e Symbol: |EURUSD, Euro vs US Dollar ~
f \lm Volume: lluﬂ—v /
1 ) The current n | 1.14172 Stop Loss: 1.14150 -3 Take Profit: [Lia150]
Sell and Buy U‘""“ 1\] | i 1.14170 Comment: |
prices for f [f tuner Type: [Harkek Execltion =
1.14165
EURUSD are s Market Execution emmmmm—— - -
shown here m 1.14161 -7 RN
| ( 1.14159/1.14175
and are : -
il 1.14156 -
constantly JH \ Lidise
being updated. M 13413
’ f ’mm ‘Attention! The trade will be executed at market conditions, difference with
1.14147 requested price may be significant!

2) The prices shown in this Market Execution
box are also constantly updated and show
clearly what we will buy or sell at just before we
hit the Sell by Market or Buy by Market
buttons. This example shows that we could be
about to buy 1 volume of EURUSD at 1.14175 or
about to sell 1 volume of EURUSD at 1.14159

4) Setting a Take
Profit (TP) price also
allows you
automatically to close
the order once a
certain price (and
profit) has been
achieved. Setting a
TP essentially closes
your order by doing
the opposite trade to
that which you placed.

In the example above | buy 1 volume of EURUSD at 1.47 75 setting a stop loss of 1.147150 to minimize loss

should the price of EURUSD decrease, and a take profit of 1 147190 10 automatically close my order should the

price continue to increase by selling at the TP price, and capturing any gains | have made.

The Trade tab at the bottom of the Demo account window will show you the progress of your order. You can

modify your order at any time by right clicking over it and selecting the options available.



S| @ | memnal

If your order has been closed, it will appear under the Account History tab.

If you think that prices are decreasing, try placing SELL orders as well. If you set SL and TP prices for your order
make sure they are valid in the case of a SELL order. So, you will need to set a SL price to be higher than the sale
price to minimize any losses, and the TP price to be lower to capture any gains in price movement when your
order is closed by buying it back.

For example, above | sell 1 volume of EURUSD at 1.4079, setting a stop loss of 1.14100 to minimize loss

should the price of EURUSD increase, and a take profit of 1.14070 to automatically close my order should the
price continue to increase by buying at the TP price, locking in a profit.

Please spend some time placing some orders using your Demo account, using basic indicators to help you assess
the market and decide when to trade. This will help introduce you to the practical fundamentals of financial trading.
You might also want to take a look at http://forex-indicators.net/bill-williams/fractals which describes another
type of indicator that you might be interested in making use of called the Fractals indicator.

4. Essential pre-reading

What are financial markets?

According to Investopedia.com, “The financial market is a broad term describing any marketplace where trading of
securities including equities, bonds, currencies and derivatives occurs. Although some financial markets are very
small with little activity, some financial markets including the New York Stock Exchange (NYSE) and the forex
markets trade trillions of dollars of securities daily”.

AlgoLabs works with brokerages that trade in the following marketplaces:

e  Foreign exchange (FX, or Forex) and their derivatives

e  Contracts For Difference (CFDs) based on:
o  All major world stock market indices (such as FTSE, DAX)
o  Energy (crude oil, gas)


http://forex-indicators.net/bill-williams/fractals

o Base and Precious metals (copper, gold, silver, platinum)

For your project, you will be focusing on the FX market, which is the market where currencies are traded. This
financial market is the most liquid market in the world as cash is the most liquid of assets.

Liquidity Providers

Central to the operation of a financial market are Liquidity Providers (LP). LPs are businesses (such as an
investment bank) that make / publish prices in a set of financial instruments (e.g. FX, indexes, commodities and so
on). If a client wants to trade on the prices published by an LP, the client must first place an Order which is defined
as arequest to trade a given financial instrument. Key elements of an order are: (1) the Amount the client wants to
trade; (2) whether it is a Buy or a Sell (known as the “Side); (3) The Symbol of the Instrument (to efficiently code the
instrument type) and (4) the Order Type - these can be Market and Limit. An LP can choose whether to fulfil the
client’s order and take on the associated risk. Depending on the market venue, LPs may be able to take a “last look”
on each order that gets routed to it before deciding whether to fill the order or not.

Asking, Selling, Bidding and Buying between LPs and clients

LPs will publish prices (also known as Quotes) for clients in Order Books. If we look at the Quotes provided by an
example LP for EURUSD over time in a chart...

Quote (level 1) prices
published by Acme LP
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These quotes are called ‘level 1’ quotes because they are taken from the top of the Order Book (more on this later).

Quote (level 1) prices
published by a Acme LP

2
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Order Books
What are Order Books?
ASK Order book
- *Order books are
5 collections of
3 am M8 Quotes from various
5 1218 am MPJ LPs
+ EETR O ~The%comprise both
3 1216 1m BRS the Bid and the Ask
2 1214 2m SM Quotes for a given
) K csc financialinstrument,
BID 1123 50 eg. EURUSD
Prce  Amount | 1P| “Best Bid = highest
. D XBA price possible
2 1211 15m MPJ +'Best’ Ask price =
; e XBA lowest price
possible
4 1185 3m csc &a
5 1000 2m Miha AlgoLabs




The ‘best’ prices are defined as follows:

e For BID prices: highest price possible, i.e. the client will want to sell at this price to make as much profit as
possible
e For ASK prices: lowest price possible, i.e. the client will want to buy at a low a price as possible

In the example Order Book above, XBA and MPJ form the Best Bid in the Order Book at 1.211. Whereas CSC alone
provides the Best Ask price in the Order Book at 1.213.

Note that the way in which the Bid and Ask tables are positioned relative to one another with the Bid table below and
to the left of the Ask table in the Order Book - this is standard convention to show in this way.

Unaggregated and Aggregated
Order Books
3
*An unaggregated Order 1211 500K XBA E
Book shows which LPs are 1211 1.5m Mpy
providing Quotes 2198 | 1m XBA §
*Whereas an aggregated 1185 3m csc 3
Order Book ac?gregates 1.000 2m Miha
the prices and amounts
and does not show which
LPs provided these [ Price | Amount [LP [
aggregates 1211 2M e E
1198 1m0 -eeeee- E
o
1185 3m e g
o 1.000 2m = --eee- <
v
AlgolLabs




Full market overview

To show how all the different entities (clients, markets, LPs, models, order books etc.) interact, we need to look at
the overall picture as a full market overview.

Taking a view like this also enables us to see what'’s going on ‘under the covers’ when a client places an order...

Example Market Maker

CLIENTS
L

&
¢
L
it

AlgolLabs

In this example, we have our market maker which is a LP and comprises pricing, hedging and execution models. We
also have several market spaces, each with their own order books (represented with the ASK prices in a table at the
top, and the BID prices in a table underneath the ASK prices). Examples of markets might be PrimeXM or Currenex.

We also have our clients with their orders (or requests to trade) being submitted into their respective markets.

Our example market maker can provide Quotes (prices) to many different markets using a Pricing Model which spits
out Quotes to all the markets it is connected to. A pricing model can work in many ways, but essentially it is ‘fishing’
the market for the best prices to catch and offer up, for example it might simply work by listening to the quotes on
another market.

Our example pricing model will only receive and look at orders if the respective market deems our quoted prices to
be ‘top of order book’ (i.e. better than the other LPs’ prices in the order book). Depending on the market, our LP may
get given the opportunity to take a ‘last look’ at the market, and then decide to do one of three things: 1) REJECT the
order, 2) PARTIALLY FILL the order or 3) COMPLETELY FILL the order.



If we have a position in the market (see later), our LP may try to fill an order by hedging it through the LPs Hedging
Model and Execution Model (more on how these could work another time).

Sweeping the Order Book

Sweeping the Order Book (1)

« For example...
1. Client X places a MarketOrder buy 100K EUR/USD

2. Now we ‘sweep’ the Order Book for Quotes to see
how this order can be filled. This is what our example
Order Book for EUR/USD looks like:

ASK
mlﬂ? a) ClientX wants to buy 100k from the Market, so we
e needtolook at the best Ask quotes. CSC is offering
16 ook xea  the lowest price, asking for 1.213 for 5ok, so the
1216 am ees  remaining 5ol will have to be bought from the next

Lz (2 sM - best price being offered, which is 1.214 from SM...

How o b o

BID 11y oK (a7
[ Price | Amount | LP |
1 1211 gook XEA
2 L2111 15m MPJ
3 a1g8 am HEA -
& :I.lﬂs.l. 3m (n Vﬂ
5 LoD0 2m Miha
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Sweeping the Order Book (2)

b)... a request to buy 5ok EURJUSD at a
rate of 1.213 from C5Cis sent. The time it
takes to confirm the request is called the
latency period (e.g. ideally less than 20
milliseconds)
c) ...meanwhile, the same requestto SM
(buy 5oK at 1.214) takes longerto confirm
and it is actually rejected. Therefore, we
sweep the Order Book (using a special BID
sweeping algorithm) for the next best [Price | Amaunt [LP |
price which is 1.216 from BRS. .
d) Once againthe same requestissentto ; 1:m 15m WP
BRS (buy soK EUR/USD at1.216). BRSis 3 1138 m HBA
&
5

1 1215 am M
1 1213 ok 50

1211 ook XBA

quick to accept and confirm 1185 3m csc
&) Now Client X's buy MarketOrder has 1000 am Miha

been completely filled!
v

AlgolLabs
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Defining Position and PnL

In Finance, understanding your ‘position’ in the market and knowing your PnL (profit and loss) at any time is
fundamental to your success. The examples in the next slides illustrate how your position and PnL are determined...

Looking at Position

Let’s say we are an LP and we are offering EUR/USD prices to various clients who are sending orders to us. Because
we are taking on their trades for them we are therefore taking on a position in the market which fluctuates between
long, flat and short depending on whether the clients have bought or sold.

NOTE: Our position changes are equal and opposite to those of the client fills. And - we can only hedge if we have a
long or short position in the market, we cannot hedge if we are flat.

At any point in time it is important that we know our position, e.g. at the time asterisked we’'d say we are ‘short 5
mio’.

Positions cannot grow indefinitely (we don’t have infinite amounts of money!) — positions will either drift back to
being flat by the clients themselves or we may need to intervene to avoid breaching any risk limits for example here
we have a risk limit of +7 mio.

PnL, or Profit and Loss, can be of two types - realised and unrealised:

e Unrealised PnL is also called ‘floating PnL’ and it refers to the market value of a financial instrument (e.g.
EUR/USD) at a given point in time relative to its original price. This value may go up or down.

e Arealised or ‘real’ PnL occurs when you take steps to flatten your position by buying or selling, to lock in
(and realise) a market price and associated PnL for that instrument.



o  You will profit if you buy at a price lower than what you originally sold at, or if you sell at a price
higher than what you originally bought at.

o Conversely, you will take a loss if you buy at a price higher than what you originally sold at, or if
you sell at a price lower than what you originally bought at.

Unrealised and realised PnLs — an example

Buy1coEUR/ Potential .
UsD@1.0... Market Unrealised (floating) PnL
Prices
v 1.2 + =(1.2%100)-(1.0%100)= +20
LF’.AVgPI’iCE= ) = 1.0 - :{1_0*100)_(1_0*100)= o

longio0@1.0

0.8 + =(0.8%100)-(1.0%100)= -20
Potential
Fill Prices Realised PnL
Sell 50@... v 1.2 » =(1.2*50)-(1.0%¥50)= +10
* 1.0 » =(1.0*5o)-(1.0%50)= 0
* 0.8 + ={0.8%50)-(1.0*50)= -10
LPAvgPrice = {9 g g
longso@a1.0 V
AlgolLabs

The example above shows how unrealised, or floating PnL is calculated, and how realised PnL is calculated. Let’s
say we are an LP and after buying 100 EURUSD at 1.0 (represented by the smaller lightning bolt) our position is now
long100@1.0. The market is offering a range of prices for us to sell EURUSD at, from 0.8 to 1.2, and we can
calculate our potential, floating PnL from these by comparing the price at which we bought to the prices which we
could potentially sell at. Now, we decide to take steps to flatten our long position by selling (so becoming shorter -
see larger lightning bolt). We could sell at different prices again, ideally, we want to sell at a price higher than what
we bought at. If we sell 50 EURUSD at 1.2 we will make a profit of 10. Conversely, if we sell 50 EURUSD at 0.8 we will
make a loss of 10. Note that even after selling, our position remains long (long50@1.0).

Prices, Positions, realised and unrealised PnL

The charts below are based on real data and show how prices, market positions and realised and unrealised PnL
values are all related over time. The lines representing the average bid and ask prices from LPs are very dynamic,
reflecting frequent changes in price as orders are placed across the market. The average client price line focuses on
the prices traded by one particular client and is less dynamic as clients do not place orders on every single price that
is published by an LP! The position chart shows whether our client is long or short for a given order price, and how
much by. Positions above the zero line are ‘long’ indicating that the client has bought more than sold, whereas
positions below the zero line are ‘short’ indicating that thee client has sold more than bought. Looking at the average
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bid, ask and client price lines in conjunction with the client position line should indicate how successful our client is.

For example, as prices increase around timepoint 08:09:56, the client’s position is short 2 mio, whereas it ideally

would be long (remember: buy as price increases, sell as price decreases). This is also reflected in the client’s

realised PnL decreasing around the same timepoint.

The realised PnL chart shows the real, captured PnL made over time and changes less frequently in a manner
similar to the average client price and position charts, but it is not the same shape as these charts. In fact, if you
look closely you'll see that changes in real PnL happen only when the position tries to revert to zero from either a

long or a short position.

The unrealised PnL chart is just as dynamic as the average ask and bid price charts because it represents PnL
values that could be potentially realised with each change in price received by the market. Unrealised PnL also
reflects the client’s success in trading in the same way that the realised PnL chart does.
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Example - let’s say I'm a property developer and | start off my career by buying a house. | am ‘long 1
house'. Let’s say | buy another 2 houses, the size of my position has trebled, but remains as being
‘long’ — I am long 3 houses. | have not realised any PnL because | haven’t sold any of my houses.

At any time, | can calculate my unrealised, potential PnL though. Now | want to release some

equity to buy more houses by selling the first house | bought. | sell the first house and realise a
decent profit. My position changes to long 2 houses.

5. Resources / suggested reading

Good online guide to Financial jargon: http://www.investopedia.com/uk/

Some original research articles relevant to your project work:

https://www.risk.net/journal-of-network-theory-in-finance/4318071/quantifying-the-diversity-of-news-around-

stock-market-moves

Interesting article about the challenges Quants face in finding and effectively using financial data:
http://www.risk.net/asset-management/4940661/the-hard-labour-in-profiting-from-alternative-data
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