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A New Choice in Multi-Period Investment Performance 
Attribution: 
Effective Return versus Geometric Smoothing

An ongoing challenge in multi-period performance attribution is getting numbers to add that do not add naturally.
Specifically, the benchmark return plus the sum of attributed effects (like selection and allocation) should equal
the reported return. In [Surz, 2010], I introduced a new method called “effective return” that produces the desired
relationship by solving for component returns whose weighted sum equals the known rate of return. In this sequel
to that article, I compare and contrast effective return to the geometric smoothing methods that have been used
previously. Effective return is an alternative to geometric smoothing. Both approaches are kluges, so choose your
favorite kluge. The appeal of effective return is that the kluge actually tells us something about the effectiveness of
portfolio changes through time.
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Attribution aficionados are very familiar with the sophis-

ticated mathematics that force multi-period attribution

calculations to add up. These “smoothing algorithms”

conform multi-period attribution calculations to single-

period structures. Specifically, we want the following re-

lationship to hold:

ATTRIBUTION ARITHMETIC REQUIREMENT

Benchmark Return + Selection + Allocation = Fund Re-
turn

This seems straightforward enough on its surface and

would not be a challenge if investment returns were ad-

ditive, but they are not. Investment returns compound

(link geometrically) so some form of plug, or kluge, that

must be applied to create the desired arithmetic. Several

such smoothing algorithms have been devised and are

in the public domain, plus others have been homegrown,

so they are proprietary. Algorithms in the public domain

include:

• [GRAP, 1997]

• [Cariño, 1999]

• [Menchero, 2000]

• [Davies & Laker, 2001]

• [Frongello, 2002]       

The problem with all of these approaches is that the re-

searcher must trust a black box operating in the back-

ground because you cannot see the relationships at the

sector level. Attribution effects at the sector level bear

no verifiable relationship to sector performance and

commitment. This is because the behind-the-scenes ma-

nipulations are quite complex. Table 1 is an example of

the disconnects. Columns A through D are the building

blocks for single-period attribution, but as you will see

there is no way to verify the attribution contributions

using these columns. These columns are:

• Columns A and C are the average allocations

through time to the fund and the benchmark, respec-

tively

• Columns B and D are the geometrically linked com-

pound returns of the portfolio and the benchmark,

respectively

Please note that the attribution measures shown in

columns E and F cannot be readily reconciled with

columns A through D, as they can in single-period at-

tribution. But the “good” news is that we can solve for
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the kluge that is created by geometric smoothing, as

shown in Table 2 below. Table 2 begins with “Raw” at-

tribution measures that use single-period calculations ap-

plied to multi-period returns and average allocations, in

columns A-D. We know these won’t generate the desired

arithmetic, so the columns labeled “kluge” show the dif-

ference between the “Raw” calculation and the

smoothed results. As you can see, smoothing adds

16.88% to the raw Allocation measure and subtracts

30.91% from the raw Selection measure. This is an in-

teresting exercise, but there is no way to interpret these

kluges; they tell us nothing of value.  

In this article, I add yet another approach to the discus-

sion, and it’s about time since not much has changed in

the past decade. I call it “effective return.” In a nutshell,

Table 1: Multi-period Attribution with Geometric Smoothing

Note that Columns A-D cannot be related to attribution in E and F.

Table 2: Backing Out the Kluges in Geometric Smoothing

effective return is the return that a stock or portfolio seg-

ment (sector, style, country, etc.) would need to earn to

produce the known actual cumulative portfolio return.

In [Surz, 2010] I describe one way to calculate effective

return and speculate that alternative methods could be

devised in the future. Here is the process I use:

• Step 1:  Compute the preliminary effective return as

the commitment (or allocation) weighted average of

the security or portfolio segment across periods that

span the report dates. This is similar to a money-

weighted return in that it is an allocation-weighted

return.

• Step 2:  Estimate the preliminary impact of each se-

curity or segment by calculating its average alloca-
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tion across periods multiplied by its preliminary ef-

fective return.  

• Step 3:  These preliminary impacts are added up to

provide a “trial return” on the portfolio.  The trial re-

turn usually does not capture all of the joint com-

pounding and timing effects, so an adjustment factor

is required to true up the effective returns.  The pre-

liminary effective returns are rescaled by spreading

the difference between the actual return and the trial

return. The difference is pro rata allocated to each

segment based on the absolute value of its prelimi-

nary impact. The result is that the sum of average al-

location weighted effective returns equal the actual

returns for the portfolio and benchmark, respec-

tively. 

Effective return causes all the multi-period attribution

components to add in exactly the same way that they do

in a single-period attribution, so all of the disconnects

go away. It also creates a measure that better captures

the decisions of the investment manager. In other words,

effective return solves the multi-period problem by tying

it back to the performances of the fund and the bench-

mark. We force the allocation-weighted sum of compo-

nent returns to add to the known multi-period returns.

This form of kluge comes with several benefits.

BENEFITS OF EFFECTIVE RETURN MULTI-
PERIOD ATTRIBUTION

• Clear presentation of the kluge
• Interpret its effect as caused by compounding and

changes in allocation
• Easy to see and understand

Table 3: Same Attribution Analysis Using Effective Return

• “Raw” attribution contributions can be viewed as
selection and allocation effects in the absence of
compounding and reallocations, so the kluge cap-
tures and reports these compounding and timing ef-
fects.

Table 3 presents the same analysis as above, but uses

effective return. Please note that the Raw attribution

contributions in columns E and F are identical to Table

2, so the major difference is teasing out and explaining

the kluges. 

Column G shows a new measure designated as “Tim-

ing.” The more appropriate description is “the combined

effects of compounding and changing allocations.”  It

is a kluge, but a kluge with information, as can be seen

from the formula used to calculate it. Here are the com-

ponents of the formula:

COMPONENTS OF “TIMING” (AKA THE 

COMBINED EFFECTS OF COMPOUNDING

AND CHANGING ALLOCATIONS)

B’-B is the excess or shortfall of the effective return rel-

ative to the raw linked return. It is positive if sector al-

location changes through time added value, or negative

if they subtracted value.

D’-D is the excess or shortfall for the benchmark. Yes,

benchmarks do have changing allocations to segments

over time.

A(B’-B) –C(D’-D) is the allocation-weighted value add

or subtracted on the portfolio, and we subtract from that

the same measure as calculated on the benchmark.
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“Timing” is the net (of benchmark) value added or sub-

tracted by changes in allocation through time.

In the example in Table 3, the timing measure implies

that shifts in allocations across sectors subtracted

14.02%, with the biggest hits coming from InfoTech and

Energy. This is an insight that simply doesn’t exist with

smoothing techniques.  

Here are the main differences between geometric

smoothing in Table 2 and effective return in Table 3:

Returns on the portfolio (6.52%) and the benchmark

(0.39%) are in fact the allocation-weighted sum of ef-

fective returns, as shown in Table 3. Columns B’ and D’,

when multiplied by columns A and C, respectively, sum

to the known returns shown at the bottom of B’ and D’.

Smoothing algorithms do not provide this building

block.

All three attribution measures in Table 3, shown in

columns E through G, can be quickly and easily verified

using the formulas shown at the tops of these columns.

Columns E and F use standard single-period formulas,

while the new column G provides an informative new

measure that causes everything to add as desired. As

stated in the introduction, the formulas used in smooth-

ing algorithms are too complex to allow simple eyeball

verification.   

Simple comparisons of raw returns to effective returns,

comparing column B to B’,  reveal another dimension

in performance attribution – the effects of changes.

THE JOURNEY OR PATH OF MULTI-PERIOD

ATTRIBUTION

Most researchers want to know the intermediate attri-

bution results through time, as depicted in the exhibit.

In this example, sector allocation was not a major con-

tributor, and stock selection went through four distinct

phases:

• Stock selection was very good in periods A and D

• It was flat peak-to-peak in period B

• And stock selection was poor in period C

As a result, the analyst may choose to run attribution re-

ports on each of these subperiods individually to gain

further insights into the manager’s decisions. Why was

period C poor while periods A and D were good? 

Here, again, there is a choice. Intermediate attribution

effects can be calculated by stringing together individual

single-period attribution effects and smoothing them

through time. In other words, stock selection and sector

allocation in the exhibit could be calculated for each sin-

gle period in the analysis range, and these individual

single period results could be tied together in some fash-

ion say, for example, using geometric smoothing.

The alternative is to bring attribution components,

namely returns and allocations, forward through time

and calculate a sequence of multi-period attribution re-

sults. This second approach is best suited for effective

return attribution. In single-period attributions, there is

no difference between segment returns and effective re-

Figure 1
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turns; they are one in the same. In other words, the ef-

fective return approach performs a one-period analysis,

followed by a two-period analysis, and then a three-pe-

riod, and so on until the entire report range is covered. 

CONCLUSION

You have new choices: effective return or geometric

smoothing. Let the discussions begin anew. Discussions

about smoothing techniques were commonplace in the

mid-2000s, but nothing new had come along, until now.  

REFERENCES

Cariño, David, “Combining Attribution Effects Over

Time,” Journal of Performance Measurement, Summer,

pp. 5-14, 1999.

Davies, O. and Laker, D., “Multiple-Period Performance

Attribution Using the Brinson Model,”  The Journal of
Performance Measurement, Fall, pp. 12-22, 2001.

Frongello, Andrew,  “Linking Single Period Attribution

Results,” The Journal of Performance Measurement,
Spring, pp. 10-22, 2002.

GRAP, Synthese des modeles d’attribution de perform-
ance, Groupe de Rechercheen Attribution de Perform-

ance, Paris, 2002. 

Menchero, Jose, “An Optimized Approach to Linking

Attribution Effects Over Time,” The Journal of Perform-
ance Measurement, Fall, pp. 36-42, 2000.

Surz, R., “Effective Return: A Breakthrough in Cumu-

lative Performance Attribution,”  CFA Institute Publica-
tions:  Investment Performance Measurement Feature
Articles, June, Vol. 2010, No. 2

http://www.cfapubs.org/doi/full/10.2469/ipmn.v2010.n2.16


