EXPO Applications Brief #4
Optimizing Portfolios in EXPO/Econometrics Subject to Minimum and Maximum Position Limits
Situation:   
A trader needs to build a basket of securities which tracks a financial index or other benchmark. The basket must be drawn from a specified set of eligible securities. Also  positions in each individual security are restricted to minimum and/or maximum holding amount.
General Principles:   
A replicating basket which is not subject to any position limits is optimized by the following regression  model:
y = b0 + b1*x1+ b2*x2…. + b10*x10
Suppose the share amount calculated for asset x1 is below the pre-set minimum of 10 shares. Then the following modified model produces a new set of optimal share weightings subject to the minimum holdings constraint:
{y - 10*x1}  = b0 +  b2*x2…. + b10*x10
Example in EXPO/Econometrics:   
A basket with position limits may be built in two steps:
Step 1: ‘Unconstrained’ optimization. Run a multivariable regression with an index (say the S&P 500 stock index) as the dependent variable, and 10 securities as the independent variables. For illustration purposes, suppose the independent variables are located in windows 1-10, and the dependent variable is located in window 11. The regression coefficients indicate the number of shares of each security which minimize the basket’s ‘tracking error’ relative to the target index or portfolio, subject to no constraints on position sizes. 
Step 2:  Optimizing subject to position limits. Suppose the minimum position size is 10 shares and the maximum is 100. If the regression coefficient for asset one is less than 10 and the coefficient for asset two is greater than 100, we can re-optimize the basket as follows:
· In window 12, create a new dependent variable defined as:  =w11 - 10*w1 - 100*w2
· Re-run the regression with variables 3-10 as the independent variable, and the series in window 12 as the dependent variable. The share amounts for the new optimum portfolio are:
w1:

10
w2:

100
w3…w10:
coefficients from the second regression
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