
Information Arbitrage and 
Optimal Execution

October 2009

Collaborators
A. Criscuolo, J. D. Farmer, A. Gerig , F. Lillo



Corruption as Self-organized, Collective Phenomena
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La Cosa Nostra

Bahias de Huatulco; Zihuatanjeo; Cancun

Belgian Govt. F-15 purchase; bridges to nowhere

Frequency of corruption scandal types by cost to society



Trends
US Equity Market Volumes
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The Cost Equation

Explicit costs

Market impact

Adverse selection 

Opportunity costs
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The Economics of Order Flow
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Order Execution Hierarchy
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Implementation Shortfall
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Market Impact

Martingale school:

- price is always the expected final price (no “good” or “bad” prices)
- therefore, the optimal schedule does not depend on price
- you cannot win or get “picked off”, i.e.  AS = OS 
-

Only market impact matters:

KEY QUESTIONS

- Why is impact concave?
- Is permanent impact strategy-dependent? 
- What is the optimal execution schedule?
- Are the incentives at a trading desk aligned with investment objectives?

)|( stateMIEIS =

0=α



Information Arbitrage Theory

Basic assumptions

1. Hidden orders can be detected in intervals of transactions
of which                  belong to the hidden order

2. Temporary impact depends on current velocity and total filled shares

3. Efficiency:

4. Hidden orders break even on average for every size:
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Verifying the Breakeven Condition?



Solving the Theory

where

From , inserting breakeven we find, 

Solving by recursion,

If hidden order sizes are Pareto-distributed and    βπ 11 ∝+r
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Broker placements: 5.1≈α



Distribution of Institutional Order Sizes

Hidden order size distribution sets the average concavity of market impact



Optimization Objectives: 1. Shortfall

Constraints



Risk-adjusted Shortfall: Optimal Solutions



Risk-adjusted Shortfall: Comparing with AC 2000

AC solution does not minimize risk-adjusted shortfall



Optimization Objectives: VWAP



Optimization Objectives: a Frustrated Problem

VWAP

Shortfall



Conclusions

• Why is impact concave?
- because only the unpredictable part of order flow causes market impact, and

hidden orders are Pareto-distributed

• Is temporary impact strategy-dependent? -YES

• Is permanent impact strategy-dependent? – YES (it is the integral of t.i.)

• What is the optimal execution schedule with no alpha? – BACKLOADED

• Are the incentives at institutional desks aligned with performance – NO 
- most desks evaluate traders by a combination of VWAP and shortfall
- pressure on explicit costs translates into more optionality in order flow 

and more adverse selection
- both effects increase implicit costs

• Savings of 35% should be possible …
… but it is a complex system and this is only a theory. We will see.


