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Learning Objectives

¸ This lecture comprises 2 sections:

ï Using Technology in Finance

ï Python for the Absolute Beginner

¸ In the first section, we will see why technology is 

important in finance and how Python is an effective 

technological tool

¸ In the second section, we will introduce the beginner 

to Python, starting with how to install the software to 

the simplest things one can do with it
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Using Technology in Finance
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The Finance Industry

Economy

Finance 

Industry

The finance industry sits

right at the centre of it 

(Mediates the flow of cash)

Market System drives the Economy
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Financial Markets

STOCK MARKET

Entrepreneurs list their companies

Raise funds to grow

FIXED INCOME MARKET

Deposits and Loans
FOREIGN EXCHANGE MARKET

International Trade

Signals produced = Prices/Rates
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Financial Markets as 
Information Processing Systems

WORLD EVENTS MARKETS PRICES & RATES

Belongs to

Belongs to
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People populating the Finance Industry

INVESTORS
RISK

MANAGERS
REGULATORS

EDUCATORS

Make money through

BUY-LOW-SELL-HIGH

How?

INFORMATION->DECISION

After IT revolution:

DATA -> COMPUTE 

-> INFORMATION -> DECISION

Monitor risk levels of financial

institutions through Monte Carlo

simulations

Create financial derivatives to 

help clients mitigate risk

Folks who maintain/sustain 

the playing field

E.g. 

Accountants need to do

financial accounting

-Balance sheets

-Income statements

-Cash flow statements

Transparency needed as

public funds are involved

Folks like me who need to explain all these ïhelp!!
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Historical CBOE Data

¸ Historical data from 2006 to 2008 (roughly)

ï 8 harddisks each 1 TB (2^40)

¸ On one particular harddisk

ï 756 files

ï Smallest file: 4 KB

ï Largest file: 2 GB

¸ Files are compressed using gzip

ï One particular fileé

¸ 5.8 GB => 600 MB

¸ Compression ratio is about 10X

¸ Standard Office tools are note able to handle such 

sizes

ï Excel 2007 has limit of 2^20 = 1,048,576 rows
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Python to our rescue!

¸ We have a 15 MB gzip file mdh_20090116_VIX.csv.gz 

containing 139 MB of VIX data

¸ Naively we might gunzip the file and then process it

ï Excel takes a long time to open (15s)

ï And just before it opens, you get the MsgBox that says ñFile 

not loaded completelyò

¸ With Python, we can process it in-memory without 

explicitly gunzipping it



11

Snapshot of Financial Data
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Python code

# gzip allows the handling of a gzip file 

# in the same manner as an ordinary file

import gzip

f = gzip.open('mdh_20090116_VIX.csv.gz', 'r')

# Read 3 lines

print f.readline()

print f.readline()

print f.readline()

# Reset the read-head

f.seek(0)

# Read the same 3 lines again

print f.readline()

print f.readline()

print f.readline()

f.close()
CBOE Data/try_gzip.py
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Data is expensive!

¸ The CBOE data costs about SGD 20K !

¸ Without dataé

ï We cannot trade/invest

ï I cannot teach realistically

¸ Letôs try to get some free data ïfrom the web of 

course!
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Getting data from the web

¸ The website is organized as a REST web services, i.e. 

location of resources are encoded in the url

ï E.g. Yahoo Finance

¸ The website exposes its web services via an api

ï E.g. Google Finance

¸ DIY ïweb scraping

¸ DIY ïbring out the big guns!
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Yahoo Finance

Every single piece of data here can be extracted

(no need to scrape)

E.g.

http://finance.yahoo.com/d/quotes.csv?s=c&f=l1
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Python code

import urllib2

s = 'c'

f = 'l1'

urlstring = 'http://finance.yahoo.com/d/quotes.csv?s=' + s + '&f=' + f

req = urllib2.Request(urlstring)

response = urllib2.urlopen(req)

print response.read()

# Try s='c+goog' (2 companies concatenated with +) 

# and f='l1v' (2 attributes simply concatenated)

# Check this out for more details: http://www.goldb.org/ystockquote.html

YF Download Quotes/try_urllib2.py
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Google Finance

Usage:

1) Maintain a portfolio of stocks to monitor

2) Stock prices are real-time for US markets

3) Python can connect with it

List of things that we can do
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Trading Idea: Feel the Rush

¸ Stock markets are known 

to make up or down moves 

within a short span of time

¸ When something like this 

happens, the market goes 

into a frenzy. However, the 

stocks cannot all move at 

once, and they cannot all 

stop moving at once

¸ There must be ample 

opportunity for signal 

pickup, execution of trade, 

and exit ïwith the use of 

computers
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Step by Step

¸ 1) Look at the phenomenon more closely

ï Need to search for days when this happen

Letôs look at big moves of the market (S&P 500)
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Step by Step

¸ 2) Collect intraday data for days with big moves

Hereôs a Rush
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Step by Step

¸ 3) Implement a strategy

ï Make use of Google Finance APIs to listen to as much of the 

stock market(s) as your computing power allows

ï When sufficiently many stocks start to make unidirectional 

move, take it to mean that the market is doing the Rush ï

Enter the market!

ï When the signal weakens ïExit the market!

Python Program Set up alarm
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Create a Google Account

¸ Sign up for a gmail account

ï https://www.google.com/accounts/NewAccount?service=mail

&continue=http%3A%2F%2Fmail.google.com%2Fmail%2Fe-

11-115d3b59cabbbbd82f3e6a6090dda698-

fa092c09d3deee68168efbf905ec538b6c7ddc64&type=2

¸ Log in at Google Finance

ï At http://www.google.com/finance, click ñSign Inò link

¸ Sample:

ï cali.super449@gmail.com

ï qwertyqazwsx

http://www.google.com/finance
mailto:cali.super449@gmail.com
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Connecting through api

¸ Get the client from

ï http://code.google.com/p/gdata-python-client/

¸ Move samples/finance/test_finance to src

¸ In src, invoke: 
ï python test_finance.py cali.super449@gmail.com qwertyqazwsx

ï Details of portfolios in Google Finance account are listed

¸ Engine: data.py and service.py in src/gdata/finance

ï service.py is written by Tan Swee Heng

GF gdata/

mailto:cali.super449@gmail.com
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Web Scraping

Letôs try to grab this piece of data
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Step by Step

¸ 1) On Firefox, View>Page Source

¸ 2) In Page Source, search for the price-value (Ctrl-F)

ï Verify itôs at the right spot in the html

¸ 3) Pick out identifying features surrounding the price-

vale in the html

¸ 4) Use the re module to sieve out the data
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Page Source
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Python code

import re

import urllib2

# Get the html

urlstring = 'http://www.reuters.com/finance/stocks/financialHighlights?symbol=GOOG.O'

req = urllib2.Request(urlstring)

response = urllib2.urlopen(req)

teststr = response.read()

# Use re

# A conjunction of 2-statement steps

# Statement 1: Set pattern

# Statement 2: Return the first string that fits the pattern

pattern = re.compile(r'<div id="headerQuoteContainer">([\s\S]*?)</div>')

teststr = re.findall(pattern, teststr)[0]

pattern = re.compile(r';">([\s\S]*?)</span>')

teststr = re.findall(pattern, teststr)[0]

# Casting

x = float(teststr.strip())

print x

Web-Scrape Reuters/try_webscrape.py
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Ying Li Price Movements

How would you describe the dynamics?

Gradual moves 

interspersed by sudden shifts

26/8 22/915/9
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Ying Li ï26 Aug, Wednesday

Notice a large break 

in between clusters

Start trade: 11am
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Ying Li announcements

Is this the reason?
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The answer
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Announcements Source: SGX

These donôt appear

in the Page Source
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Web Scraping ïBig Guns

¸ 1) Install Firebug for Firefox
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Web Scraping ïBig Guns

¸ 2) See the html element with Firebug
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Web Scraping ïBig Guns

¸ 3) Get windmill ïmimics your moves on the browser
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Python code

"""

On console, invoke:

windmill firefox test=try_windmill.py

"""

from windmill.authoring import WindmillTestClient

import re

def test_scrape():

# Get Windmill object

client = WindmillTestClient(__name__)

# Open website 

client.open(url='http://www.sgx.com/wps/portal/marketplace/mp-en/listed_companies_info/company_announcements/')

# Select options

# Other options:

# 'Last 4-12 Months', 'Last 13-24 Months'

client.select(id='period',option='Last 3 Months')

# Click a button

client.click(xpath=u'//img[@src="/sgx/image/common/ico_go.png"]')

# Get the html

response = client.commands.getPageText()

print response

windmill on SGX/try_windmill.py
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A Real-Life Problem

¸ From the Bloomberg magazine (July 2008):
ï A new financial crisis may be brewing in the $62 trillion credit-default-swap market. The 

panic among traders as Bear Stearns faced bankruptcy shows how a meltdown in this 

opaque and unregulated market might occur

ï é.in the calmest of times, making rational decisions about swap prices is a challenge. 

Now, itôs impossibleé

ï For most investors, getting credit-default-swap prices is a chore. Unlike stock 

prices, which are traded on a public exchange, swap prices are hard to find. 

Traders looking up prices on the Internet or on private trading systems see information 

that is hours or days old.

Banks send hedge funds, insurance companies and other institutional investors e-

mails throughout the day with bid and offer prices, Blackshall says. For many 

investors, this system is a headache. To find the price of a swap on Ford Motor Co. debt, 

for example, even sophisticated investors might have to search through all of their 

daily e-mails, he says.

ñItôs terrible primitive,ò Blackshall says. ñThe only way you and I could get a level of prices 

in searching for Ford in our inbox. This is no joke.

In the past three years, at least two companies have developed software programs 

that automatically parse an investorsôsincoming messages, yank out CDS prices 

and build them into real-time price displays.
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Strategy

Python Outlook

Pywin32 Project     MSFTôs COM technology   Outlook Object Model
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win32com
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Outlook Object Model at MSDN
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Outlook Objects

MAPI folders

(hierarchical structure)

Items of child folder
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See code

import win32com.client

o = win32com.client.Dispatch("Outlook.Application")

mapi = o.GetNamespace("MAPI")

# Say mapi.Folders[3].Name reads "Mailbox - TAN Chong Hui"

for x in mapi.Folders:

print x.Name

# Get the mailbox

mailbox = mapi.Folders[3]

# Say mailbox.Folders[5].Name reads "Inbox"

for x in mailbox.Folders:

print x.Name

# Get the inbox

inbox = mailbox.Folders[5]

# Get the mails

mail = inbox.Items

# Extract those emails that contain CDS price quotes

for x in mail:

if 'CDS' in x.Subject:

print x.Body

Talk to Outlook/try_outlook.py
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Financial Data Landscape
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Incredible amount of data

NYSE generates about 1 TB of new trade data per day

(2008 information, Source: Hadoop - The Definite Guide)
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Characteristics of Financial Data

¸ Dirty

ï Significant amounts of errors

ï Bad formatting

¸ Date-Time stamping is a major axis

¸ Many sources with few standards

¸ Comparison of datasets is of utmost importance

ï To mine for relationships

=> Good computing technology is important
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How banks balance their risks

Enter into and terminate

financial contracts

Bank

Need to 

assess risk level 

of its book

Major Economic/

Financial Factors

STI

S&P 500

Oil Price

Blue Chip Stock Ppice

Future Scenario

Impact on book

???


