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portfolio turnover entails selling one stock to buy another, an actively managed fund experiencing 100%
annual turnover would be expected to incur 100 to 400 basis points of annual transaction costs. Since 400
basis points is a typical value for the tracking error of an actively managed equities fund, 100 to 400 basis
points of transaction costs would by no means be negligible in an attribution analysis. This is the
motivation for incorporating transaction cost measurement into performance attribution5 .

On the other hand, if one contemplates a low-turnover index fund, transaction costs would typically be
much lower, but so too would be the active performance that the attribution analysis needs to explain.
Indeed, since optimization software helps index managers to minimize stock selection as a source of active
performance, one of the most interesting questions one can ask about an index manager’s skill is whether
they have succeeded in minimizing transaction costs.

These considerations tend to suggest that separate measurement of transaction costs would be worth
pursuing, so long as the implementation cost was reasonable.

Description of the Method
This paper proposes an approach whereby transaction cost measurement can be incorporated into routine
performance attribution without imposing onerous data requirements. As presented in this paper, the
method produces a transaction costs attribute that (at least over short periods) contains statistical noise.
However, we present evidence that the noise is likely to be unbiased, and therefore will tend to self-cancel
over longer periods.

In any event, nothing in this approach prevents a more rigorous analysis that separately measures the extent
of statistical noise in the transaction costs attribute. Indeed, we have developed a more elaborate method
that requires more input data and which uses that data to separately measure the noise. However, because
the noise is typically self-canceling over longer periods, this paper only concerns itself with the simpler
method, on the grounds that this will produce substantially the same results over periods such as one year.

This method requires a correct and consistent set of daily stock-level index data. While this requirement
does not seem unduly stringent, our practical experience has been that many commercially-available data
sources actually contain errors and inconsistencies.

How Transaction Costs Affect Stock-Level Portfolio Returns
This example deals with two days of returns for a portfolio that is holding three stocks. To make the
example even easier, these three stocks are the only stocks in the index.

The following table shows the closing prices for each stock for the period day 0 to day 2, along with the
stock-level index returns6:

Table 1: Daily Index Close Prices and Returns for Each Stock

Closing Stock Prices Index Stock Returns
Stock Day 0 Day 1 Day 2 Day 1 Day2
ABC $1.00 $1.05 $1.02 5.00% -2.86%
DEF $1.00 $0.97 $0.95 -3.00% -2.06%
XYZ $1.00 $1.02 $1.03 2.00% 0.98%

The following table shows the number held, as well as the net number sold, for each stock in the portfolio7:

Table 2: Number of Stocks Held at the End of Each Day, and Number Sold Each Day

Number Held at End of Day Number Sold
Stock Day 0 Day 1 Day 2 Day 1 Day2
ABC 30 30 30 - -
DEF 50 50 40 - 10
XYZ 20 20 20 - -
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The other attributes in the Brinson model are calculated as normal, except for the fact that they use the
second sector return described above, rather than the actual sector return. In other words, the sector-level
attributes are calculated using )(* tr p

i instead of )(tr p
i . This strips-out the intra-day timing effect, which

has already been captured separately.

Table 8: Attribution Results from Modified Brinson Model (basis points)

Asset
Allocation

Stock Selection Intra-day
Timing

Interaction Total
Value Added

Day 1 2 1 2 1 2 1 2 1 2
Sector1 -4 -15 -67 7 0 50 -13 1 -84 42
Sector 2 -9 -30 0 0 0 0 0 0 -9 -30
Total -13 -46 -67 7 0 50 -13 1 -93 12

How do the results of this modified Brinson model compare with the results from the standard Brinson
model? Table 8 (above) shows the results from the modified model, while Table 9 (below) shows the
standard Brinson model results.

The intra-day timing attribute for Sector 1 on day 2 was 50 basis points. When you examine the results
from the standard model, you can see that this effect has flowed through mostly to the stock selection
attribute. However, by the very definition of the term “interaction”, this modification to stock selection also
affected the interaction term for Sector 1 on day 2.

Table 9: Attribution Results from Standard Brinson Model (basis points)

Asset
Allocation

Stock Selection Intra-day
Timing

Interaction Total
Value Added

Day 1 2 1 2 1 2 1 2 1 2
Sector1 -4 -15 -67 48 N/A N/A -13 10 -84 42
Sector 2 -9 -30 0 0 N/A N/A 0 0 -9 -30
Total -13 -46 -67 48 N/A N/A -13 10 -93 12

In the same spirit as this enhancement to the Brinson model, one could also incorporate transaction cost
measurement into other attribution models with considerable ease. In practice, the chief difficulties
(assuming you have a software package capable of manipulating all the data) concern obtaining high-quality
stock-level index data, and ensuring that the holdings data is correct on every day. Feedback from fund
managers using the method indicates that the transaction cost information is equally informative as
information about stock selection and asset allocation.
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1 A “one way” trade is buying a stock, or selling a stock, but not both. Turnover in an equities portfolio
typically involves selling one stock to buy another, which entails two “one way” trades.
2 Historical note: stamp duty on equities was discontinued in Australia at the end of June 2001. However,
some other countries have taxes of a similar nature.
3 However, it does require high-quality daily data for the portfolio and the benchmark.
4 Domowitz et al. present evidence for 42 different countries. The mean “one way” total transaction costs
for these countries is 71.3 basis points. Thus, transaction costs are lower in Australia than in many other
markets. It is also interesting to note that there was a large dispersion of transaction costs between
countries. The maximum (197.5 basis points) was in Korea, while the minimum (29.5 basis points) was in
France.
5 Additionally, portfolio managers are sometimes compelled to buy and sell stocks due to tactical asset
allocation decisions or client cashflows. Without explicit transaction cost measurement, the performance
impact of these events will (misleadingly) appear mainly as stock selection.
6 All of these numbers are available in an Excel spreadsheet “Worked Examples.xls” if you wish to verify
the calculations.
7 Clearly, the sale of stock on day 2 will generate cash. We assume that the cash goes into the cash sector.
For the sake of simplicity. this analysis is restricted to the equities sector.
8 To keep the example simple, none of the instruments is leveraged and therefore there is no need to
distinguish between exposed and unexposed values. In practice, the method that we have implemented does
of course distinguish between exposed and unexposed values.
9 Note: The index returns have been prepared on the simple assumption that each stock’s weight in the index
was 33.33% at the end of day 0, and that the stock weights fluctuated after that according to the stock
returns.
10 In actual fact, when there is no index data for a stock, its active performance goes into an “unlisted”
attribute rather than into the two attributes described here. This example does not include any such stocks.
The presence of such stocks does not harm the model’s ability to do an attribution – it just adds a bit more
complication.
11 This model is equally applicable to an overall fund or to a segment of a fund. The weights and “total-
level” returns that one uses will naturally depend on this.
12 Another assumption is that dividends and other corporate actions are treated on an accruals basis.
13 Normally we would expect a negative intra-day timing benefit due to transaction costs and market impact.
14 Remember, the transaction costs are the “intra-day timing” attribute with the sign reversed. So the
attribute itself will correlate negatively with turnover.
15 It would be possible in balanced funds to estimate expected transaction costs due to benchmark
rebalancing or client-initiated cashflows, but we will not deal with this kind of elaboration in the present
paper.
16 VWAP is the most obvious candidate as a yardstick for measuring market impact, since by definition the
average trade on any given day will have taken place at VWAP. However, different yardsticks may be
appropriate for different funds based on factors relating to administration or investment mandates. For
example, some mandates specify that the manager should attempt to invest client inflows at the index close
price.
17 Note: before doing the regression test, we conducted a check for autocorrelation (type AR[1]). The p-
value of the Durbin-Watson statistic was calculated, and the hypothesis of no autocorrelation was rejected if
this was significant at the 5% level. Only BIL and NAB exhibited any autocorrelation, which was corrected
using the Cochrane-Orcutt procedure.


