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Computational skills you will need

Welcome to the zbroker computational trading challenge! This initiative works a 
bit like the British Physics Olympiad (BPhO) Computational Challenge.

• You can work individually or in pairs
• You have a few months to complete as many of the tasks as possible
• You have a free choice of computational tools (although we recommend MATLAB 

and/or Python). For maximum enjoyment, you will need to develop programming 
skills, rather than just using a spreadsheet. 

• Tasks all involve the development of useful computational skills (see below)
• Output is a two minute (MAX) YouTube video describing your solutions to the 

tasks.
• The best five will have five minutes to present their work at a live event, and the 

overall winner and runner-up will be decided by the judges.

Use of spreadsheets Importing spreadsheet (.xlsx, .csv) data into a 
programming environment like Python or MATLAB

Use of iteration (loops) to 
run a trading algorithm 
using historical (or live) data

Efficient download of web data, 
and, ideally, automated download 
of live data

Statistical computation

Visualization 
using
graphs

Apps / GUIs

http://www.eclecticon.info/programming
http://www.eclecticon.info/programming
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Dr F’s PROGRAMMING RESOURCES

https://eclecticon.info/programming


FTSE100
Shares (or ‘equities’) in corporations are traded in stock exchanges like the
London Stock Exchange (LSE). Using automated trading algorithms, trades can occur 
extremely fast, potentially at time intervals of only a few hundred microseconds!

The 100 largest companies traded on the LSE comprise the Financial Times Stock 
Exchange, or FTSE100. The total value of the FTSE100 ‘ticker’ is the share price of each 
of the 100 listed companies multiplied by the number of shares in circulation per 
company, and then divided by an arbitrary number to keep the index at a manageable 
value.

As of 19/8/25, the total
‘market capitalization’ of
The FTSE 100 is £2.225 trillion.

TASK 1: Download historical
FTSE100 indices (at close per 
day) and market capitalization.
and paste the data into a 
spreadsheet. Plot index, market 
capitalization and their ratio vs 
time.

There are many other famous stock exchanges such as the New York Stock Exchange (NYSE), which is the largest.

How constant is the ‘arbitrary number’ which divides total 
market capitalization to yield the FTSE100 index?

https://www.londonstockexchange.com/
https://en.wikipedia.org/wiki/FTSE_100_Index
https://www.nyse.com/index


TASK 2: Download historical 
FTSE100 closing share price vs 
time for the top 30 ‘components’ 
of the FTSE100. (Challenge: 
download the whole 100 – 
although note individual 
companies may move in and out 
of the FTSE100). Chose a time 
interval of at least ten years. 

Note the FTSE100 index started on 
3rd January 1984. A sensible idea 
might be to download a dataset to 
an individual .csv file, then 
combine into a data structure in 
MATLAB/Python etc.

Then plot share price (in £) vs 
time for each company.

Can you write a computer program
that downloads stock prices to a file at a 
pre-determined time interval?
e.g. every minute or hour or day?



TASK 2: Download historical FTSE100 
closing share price vs time for the top 30 
‘components’ of the FTSE100. (Challenge: 
download the whole 100 – although note 
individual companies may move in and out 
of the FTSE100). 
Chose a time interval of at least ten years. 

Note the FTSE100 index started on 3rd 
January 1984. A sensible idea might be to 
download a dataset to an individual .csv 
file, then combine into a data structure in 
MATLAB/Python etc.

In my case, I formed
.xlsx files with daily
stock prices for each 
‘component’ of the FTSE100. 
You might choose a different 
time interval, although shorter 
time-period data might be 
harder to obtain.







TASK3: Now you have access to share price vs time data (historical, and ideally 
updated every second or hour or day via an automated program – see TASK4), code 
up the zbroker share trading algorithm. This is a very simple process, designed to 
understand the concept of share trading, and was published in Science by 
Simulation: A Mezze of Mathematical Models.

Start with £x0 portfolio at time t = 0. Assign this to stocks within the FTSE100. e.g. £1000, at £10 
for each company. Or choose your own initial stock-picking assignment. e.g. ‘random’, ‘top 30…’

Build up N stock prices for companies in a particular stock exchange (e.g. the FTSE100) at time 
interval t. Determine moving averages and standard deviations over this period.

Compute: 

For subsequent t time intervals, add most recent prices into the array of N prices, 
and remove the oldest.

Now order stocks by size of z and sell up to T % of the total portfolio of those with z values 
above zsell. This will generate some cash. Assume a L% transaction loss.

Now use this cash to buy stocks which have z values less than zbuy. Assume a L% transaction 
loss.

Repeat process, and plot graphs of portfolio value vs time.

Experiment with different L, T, zbuy, zsell and N (and or t)  values.

We shall assume
our small volume 
of trades don’t
affect the stock 
market!

Example graphs are those published in this book.

https://www.worldscientific.com/worldscibooks/10.1142/q0327?srsltid=AfmBOopV44bkLTLC-7yklUMJvJ-YqxT_FOzxVd4pP7l9W3Hvn23V_w1L#t=aboutBook
https://www.worldscientific.com/worldscibooks/10.1142/q0327?srsltid=AfmBOopV44bkLTLC-7yklUMJvJ-YqxT_FOzxVd4pP7l9W3Hvn23V_w1L#t=aboutBook
https://www.worldscientific.com/worldscibooks/10.1142/q0327?srsltid=AfmBOopV44bkLTLC-7yklUMJvJ-YqxT_FOzxVd4pP7l9W3Hvn23V_w1L#t=aboutBook


TASK3a: Download data on the UK inflation 
rate, and use to determine the equivalent value 
of £x at time t, compared to time t = 0. 



L = 2%
zbuy = -3
zsell = 3

L = 2%
T = 20%

T = 20%
zbuy = -3
zsell = 3

Compare graphs to the original portfolio value £x0, 
subject to inflation. Your investments need to exceed 
this line to ‘have made money.’



TASK4: Build an automated virtual trading program based upon zbroker that:

• Extracts live FTSE100 (or other stock exchange) share prices at time interval t 
using an elegant, automated method. 

• Runs the z-broker algorithm (or a modified version, or indeed your own idea!)
• Displays history of portfolio value in some form of GUI or website or app
• Enable user to be able to dynamically change L, T, zbuy, zsell, t, N
• Refine algorithm to optimize portfolio gain – perhaps with extra rules that 

automatically adjust the parameters L, T, zbuy, zsell, t, N.

The winner of the competition will probably be the one that makes the 
most virtual money (i.e. has the largest portfolio % gain over the 
competition time period), although significant weight will be given to:
 (i) the quality of the YouTube (and live presentation), 
(ii) the clarity and elegance and inventiveness of the programming 
solutions to the tasks (especially TASK 4).

Note: zbroker is based upon the share prices being normally distributed over a time 
interval Nt. An extension could be to guess a different distribution, and adapt zbuy, zsell 
accordingly.

e.g. log-normal, or skew-normal…

Another extension could be to model a regular (external) cash investment into the portfolio. 
This is how a stocks & shares ISA savings scheme works in the UK.
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