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Abstract 
 

This study explores the use of third generation algorithms, ones that primarily utilize 
technical analysis techniques, for algorithmically executing, large* baskets of stocks. 
 
The exercise was labeled a “Canadian**” study for stronger emphasis on markets 
with higher “correlation” but lower “relative liquidity” vis-à-vis the United States. 
  
This study was conducted from the perspective of the executing broker acting in a 
“principal” capacity. With a primary objective of bettering the “Daily VWAP” while 
minimizing both the “Market Impact” and the possibility of holding “Open Positions,” 
overnight. 
 
The study assumes an exercise in pure algorithmic order dissipation within the 
visible books, without the benefit of other channels typically available to the desk. 
 
 

                                                 
*  Baskets that are valued at more than $250 million 
** A companion study: Beating VWAP on an S&P 500 Basket of Stocks, will be published in the 
Spring of 2007 
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1. Overview 
 

1.1 Background 
One of the most compelling arguments for the modern desks’ ability to trade out of 
“capital commitments” or “principal obligations” is how well their execution algorithms 
can handle “hard-to-trade” baskets. 
 
The hardship in this case is determined to be the ability to handle particularly large 
orders in both, the “actively-gamed” and “relatively-illiquid” names. 
   

1.2 Study objectives 
The study was conducted in order to demonstrate the capabilities of a newer 
generation of trade execution algorithms, namely ones that rely on technical-
analysis, at outperforming traditional “best execution” benchmarks. 
 

1.3 Study limitations 
This is a back-testing exercise that does not factor-in the impact of its own trades on 
the underlying benchmark calculations. In addition, the strategy engine used here 
relies on passive (limit) orders and as such there is a probability that some of the 
orders at the outer edges of the daily range, will not get filled. 
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2. Test Basket 
 

2.1 Construction 
The test basket was modeled after the S&P/TSX60 index using its structure as of 
March 4, 2007. 
 
For the purposes of this exercise, the test basket is: 
  

 Comprised of  more than 9 million shares collectively worth an approximate 
$360 million 

 Represents about 2.5% of the average daily volume or 6% of the average 
daily value, traded on the TSX 

 The equivalent of 2500 Futures contracts on the S&P/TSX60 index 
   
 

2.2 Individually 
Although the individual size of constituents in the test basket was loosely based 
upon the equivalent weighing in the index, more emphasis was given to their 
“average daily volumes” in determining the respective number of shares to trade.  
 
For example, although BCE Inc. has an index weight of 2.473% while The Royal 
Bank has a weight of 7.043%, the test basket includes 500,000 shares of BCE and 
250,000 of RY. Representing 16% and 11% of their 3-month average daily volume, 
respectively. 
  
Generally for all the constituents, the participation range ran a low of about 6% and a 
high of approximately 16% of the 3-month average daily traded volume. 
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2.3 The Test Basket 
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3. The Strategy Engine 
 
The algorithm(s) used to trade the basket is the “VI4 strategy engine” which 
incorporates four distinct but transparent algorithms that utilize technical analysis 
techniques for triggers. 
 
The engine is designed to run in a “fire-and-forget” mode with a single input switch, 
T/P -Time over Price. Once set to “True,” the engine will attempt to execute the 
entire order within a single session. The “False” (default) setting puts more emphasis 
on the engine to hunt for “better” execution points, over order completion. 
 
Note: For purposes of this study, the T/P switch was set to “True” 
 
Beyond that, the determination of which of the internal algorithms would handle a 
given order is completely transparent and primarily factors the fit of the underlying to 
specific technical analysis patterns. 
 
For this exercise, the engine’s objectives in order of priority were to: 
 

a) Complete the order within a single primary session 
b) Beat VWAP 
c) Minimize market impact 
d) Minimize its footprint and utilize some measures of “stealth” 
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4. Parameters and Test Scenarios 
 

4.1 Arrival Time 
The test assumes a pre primary-session arrival of the entire basket, on or before 9:30 
am 

 

4.2 Last Trade 
The last trade will be triggered no later than 15:50 pm. This gives the desk a window of 
ten minutes to sweep through any unfilled orders 

 

4.3 Side 
The test assumes a “Buy” only basket  

 

4.4 Test Scenarios 
Five tests were conducted to cover five distinct characteristics of trading days: 
  

1. A sideways or “Flat” day - February 5th, 2007 

2. A strong “Up” day - February 13th, 2007 

3. A typical “Up” day - February 15th, 2007 

4. A typical “Down” day - February 23rd, 2007 

5. A strong “Down” day - February 27th, 2007 
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5. Findings and Conclusions 
 
As the following sections detail, the findings of the tests strongly point to the ability of 
the aforementioned strategies at consistently beating the daily VWAP benchmark. 
It is worth noting that the subject basket and the mandate to complete it in a single 
session do not reflect a typical scenario. These were added measures designed to make 
for a “harsher” test environment. 

Based upon the results detailed below, for the combined tests, an average 74% or 44 of 
the 60 names traded, outperformed the daily VWAP by an estimated 10.6 bps.  

Of particular note would be the results achieved on February 27th. The significance of 
executing a “buy” basket of this size on a day when the Toronto Stock Exchange lost 
360 points and suffered one of its steepest drops since September 2001, should well be 
emphasized.  

Achieving one of its highest returns albeit with a lower percentage of issues 
outperforming VWAP, provides a good insight into the robustness of the engine. It also 
indicates that the engine behaves particularly well under conditions of higher volatility. 

Another example of the engine’s behavior can be found within the February 27th test 
results as well. On that day, the stock of Suncor Energy (SU) exhibited the following 
intraday price-pattern that almost perfectly fits the classic “smiley curve” volume profile: 

 
This pattern would have been highly conducive of a favorable daily VWAP, with the bulk 
of executions falling within the first and last hours of trading. Interestingly enough, the 
test finds the VI4 engine bettering the (SU) VWAP on that day by a respectable 17 bps. 
 

While these tests are far from being exhaustive, they do point to the potential for 
third-generation strategy engines like VI4, at facilitating the means for more 
profitable principal commitments by the sell-side. 
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5.1 A Sideways or “Flat” day - February 5th, 2007 
 
Open to Close: +21.76 points  High to Low: 65.42 points 
 

 
 

Under VWAP:  43 names (71.7%) 
Over VWAP:  17 names (28.3%) 
Excess in bps: 341.59 bps (+5.7 bps/name) 
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5.2 A Strong “Up” day - February 13th, 2007 
 
Open to Close: +103.63 points High to Low: 131.22 points 
 

 
 

Under VWAP: 46 names (76.7%) 
Over VWAP: 14 names (23.3%) 
Excess in bps: 780.96 bps (+13 bps/name) 
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5.3 A Typical “Up” day - February 15th, 2007 
 
Open to Close: +69.89 points  High to Low: 89.79 points 
 

 
 

Under VWAP: 48 names (80%) 
Over VWAP: 12 names (20%) 
Excess in bps: 756.20 bps (+12.6 bps/name) 
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5.4 A Typical “Down” day - February 23rd, 2007 
 
Open to Close: -21.34 points  High to Low: 58.33 points 
 

 
 

Under VWAP: 49 names (81.7%) 
Over VWAP: 11 names (18.3%) 
Excess in bps: 540.82 bps (+9.01 bps/name) 
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5.5 A Strong “Down” day - February 27th, 2007 
 
Open to Close: -219.19 points  High to Low: 456.52 points 
 

 
 

Under VWAP: 37 names (61.7%) 
Over VWAP: 23 names (38.3%) 
Excess in bps: 787.31 bps (+13.12 bps/name) 
 


