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Institutionally managed portfolios have different acceptable turnover requirements. The
turnover rate of a portfolio will dictate the optimal forecast horizon for returns. It is
difficult, and generally undesirable, to generate separate return forecasts for each
portfolio. We discuss a solution to this problem—through the decomposition of returns
into short and long horizons. We also discuss some related nuances of the return
modeling process.



Let: r, = one month forward return
1, = 2-12 month forward return .

Consider the following simplified system (we focus on a buy-decision followed by a sell-
decision for concreteness):

1. We can consider a single stock in isolation

2. Transactions occur only at the beginning of a month

3. Transactions costs Cy (buy) and Cg (sell) are not affected by the size of the trade

4. If a stock is bought at the beginning of month 1, it will be sold at the beginning of the
month j with probability:

pj=(1'p)'pj-25 j=2’3:"'

These probabilities reflect the rate at which market conditions change. The mean number
of months a stock is held is:

EJ-D)=1/(1-p)
from which p can be estimated empirically, as
p=1-1/EQJ-1).
5. Expected returns:
Expected return in month 1 =, =E (r)
Expected return in months 2-s = p, = E (r,)
Expected return in later months = 0
6. The risk for month 1 is o, and for months 2-s is &, per month.

Net Return = Total Return - C;, - C;

s+1
Total Return =2 P(Sell in month j) - (Cumulative return by month j)
=2

[¢ o}

=2 (1-p)-p"? [, +(2) - r,]+(1-p) - p* [r, + (s-1) - 1]
j=s+2



=n+n-p-1-p*)/Q1-p) (Eq. 1)
Therefore,  E (Total Return) =p, +p,-p-(1-p*")/(1-p) (Eq.2)
V (Total Return) = 5, > + o, % p> - (1 - p *)*/ (1-p)* (Eq. 3)

Rules for Combining 1, andry:

1. The simplest scheme is to use the weighting given in Eq. 1. Under the assumptions,
transactions costs will affect the original buy decision, but are built in otherwise.
More complex and realistic models could, and perhaps should, be developed here.

2. A second approach will be to consider risk-adjusted return:

E (Total Return) - A - V (Total return).
To come up with the decision rule for weighting will be difficult.

Example:

Assume s = 12 months

Mean Number of Months Held p Relative weight of r,
1 0.0 0
2 0.5 1
3 0.667 1.98
6 0.833 4.33
9 0.888 5.81
12 0.917 6.78



APPENDIX

w .
2(-p)-p?=p°
j=st+2

s+1

Z(@-p-p”

J=

l1-p

s+1

LA-p-GD-p™=p-A-p*)/(A-p) -(-Dp°=0Q
=2

Total Return

[+(6-D)-5]-p°+1,-(1-p) + r,-[Q]
Total Return = r, + 1, [(s-1)-p* + p- (1 -p*)/ (1-p) - (5-1) - p°]

Total Return = r, +1,-p- (1 -p*)/ (1-p)
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