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The focus of this issue is performance attribution. Knowing whether a portfolio is under-
or over-performing relative to the market or a given benchmark is important information
for a fund manager or plan sponsor. Knowing why—determining what proportions of the
results an individual portfolio manager achieves are due to luck and to skill—is a crucial,
but elusive, goal. Using daily data for performance measurement and attibution is the
most accurate method for gaining insights into the factors driving a manager’s performance.
The use of daily data will become a GIPS standard in 2010, so we believe our clients need
to begin addressing their designs for capturing and reporting on daily data soon. 

While much of the theory of performance attribution has been known for some time, the
computing power and data collection tools needed to implement effective daily perform-
ance attribution have only recently become widely available. In this issue, Damien Laker
discusses the requirements and benefits of daily performance attribution and compares
the top-down Brinson method with a stock-level bottom-up approach. In another article,
Neil Gilfedder and Alex Zheleznyak address performance analysis in equity portfolios and
show how using daily data for performance attribution can aid sponsors and managers in
understanding the true sources of their returns when intra-month trading takes place. 

The legacy of recent, high-profile credit defaults continues to affect the corporate bond
market. Tim Backshall’s article describes Barra's research and innovation in the area of
bond valuation and how market-implied ratings and other tools can combine to give a more
sophisticated and timely picture of real default risk than that provided by ratings alone.

Finally, you will find the Barra Brainteaser, and a pullout calendar of Barra events for the
coming quarter. We invite you to access these events as well as this and previous issues of
Horizon at www.barra.com.

Aamir Sheikh, President, Barra Inc.

Welcome to Barra Horizon.
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t has been said that portfolio performance

analysis includes at least three important pieces

of information:

1. Performance measurement

What was the portfolio return?

2. Benchmarking

How does the portfolio return compare with

the return for a reasonable benchmark?

3. Performance attribution

What were the decisions that made the 

portfolio perform differently from the bench-

mark, and how much added value can we

associate with each of those decisions?

Clearly, to answer question number 3, one 

first has to answer questions 1 and 2. Hence, a 

performance attribution report should ideally

provide useful answers for all three of the above

questions. Perhaps this is why performance

attribution is becoming a very popular way for

portfolio managers to provide succinct informa-

tion about portfolio performance.

Different Ways of Calculating Attribution

There are many different ways to do perform-

ance attribution. We will touch on just some 

of the alternatives in the following pages. A

natural human response when presented with

alternatives is to ask “which alternative is the

best?” Most people working in the perform-

ance attribution field would agree that there 

is no single best approach to performance

attribution that applies to all portfolios on all

occasions. On the contrary, most people agree

that different approaches are better in different 

situations.

In particular, a common request is to explain

the added value in terms of the investment

process that the portfolio employs. For exam-

ple, for a global equities portfolio, three ways

of viewing the investment process are:

1. “Top-down” allocation into countries, com-

bined with stock selection in each country.

2. “Top-down” allocation into global industries,

combined with stock selection in each 

industry.

3. A “bottom up” investment process in which

the portfolio manager chooses stocks out of

the global index. This would result in country

and industry weights that were essentially 

incidental to the stock selection decisions.

Sometimes this is called a “pure stock 

selection” process, because the portfolio

manager is not making any explicit asset

allocation decisions.

I N S I G H T S

IDamien Laker

Director,

Performance Attribution

Flexible
Performance

Attribution



Each of these ways of viewing the investment

process corresponds to a different way of cal-

culating the performance attribution. Consider

a single hypothetical portfolio that is actively

managed against a global equities benchmark

containing 2,500 stocks. The managed portfolio

contains 100 stocks. One could make three dif-

ferent explanations of the added value (corre-

sponding to the three different investment

processes described above).

1. The portfolio had a “country tilt” toward the

US, and away from other countries. Since the

US performed similarly to the global index,

this tilt had little effect on active perform-

ance. The main driver of added value was

good stock selection within the US.

2. The portfolio had reasonably neutral weights

in regard to industries. Hence, industry allo-

cation was not a big source of active return.

The chief source of added value was good

stock selection within technology stocks (the

technology stock segment of the portfolio

outperformed the technology index). The

worst stock selection result was in the utilities

segment, because this segment of the port-

folio under-performed the utilities index.

3. The manager selected stocks on their merits,

regardless of which country or industry (or

any other category) the stocks were in. The

value-added came from hundreds of differ-

ent active weights in different stocks. The

greatest value-added came from being over-

weight in Microsoft, which outperformed the

benchmark by 30%. The costliest bet was

holding an overweight position in Oracle,

which under-performed  the benchmark by

20%. In this case, the stock-level results

would explain all of the added value: there 

is no asset allocation to consider.

None of these three different “stories” is intrin-

sically the one true way of understanding how

the portfolio manager added value. Instead,

each of them explains the active return based

on the assumption of a particular investment

process. 

Commonly, each different portfolio has its own

particular investment process. Normally, the

portfolio manager and their client would be

most interested in seeing an attribution analysis

that was congruent with the stated investment

process. For example, if a particular portfolio

professed to use a “bottom up” process, it

would make the analysis less interesting if one

said that most of the added value came from

country or industry bets. By the same token, if

a portfolio professed to allocate assets by

industry, it would be less interesting to see an

attribution report that analyzed the assets by

country (or a report that was based on pure

stock selection).

Each of the three different examples above is

an example of the kind of analysis that Barra

Enterprise Performance™ can do. The first two

examples use a top-down attribution method

known as the Brinson model, while the third

example uses a bottom-up method that is

closely related to the Brinson model. We will

discuss each of these in turn.

Brinson Attribution

A very well-known approach to performance

attribution is the Brinson method. This was pre-

sented by Brinson and Fachler in the Journal of

Portfolio Management in 1985. However, the

method goes back much further than that. One

earlier description was published by a working

group of the Society of Investment Analysts in

London, in February 1972. There is anecdotal

I N S I G H T S

H
O

R
I

Z
O

N
•

T
H

E
 

B
A

R
R

A
 

N
E

W
S

L
E

T
T

E
R

•
A

U
T

U
M

N
2

0
0

3

3

There is no single best approach to 
performance attribution that applies 
to all portfolios on all occasions.
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evidence that practitioners were using the

approach now known as Brinson attribution

even before 1972.

Segment Benchmark Portfolio
Weight Return Weight Return

Cash 20% 2.0% 10% 2.0%

Bonds 30% 3.0% 30% 4.0%

Equities 50% 4.0% 60% 9.0%

Total 100% 3.3% 100% 6.8%

Table 1 shows some segment weights and

returns for a diversified portfolio over a par-

ticular month. The portfolio return was 6.8%,

comfortably in excess of the benchmark return

(3.3%). The task of performance attribution is to

explain the 350 basis points of added value. In

the example portfolio, it would be very natural

to explain this 350 basis points of added value

in terms of cash, bonds, and equities. However,

in an equities portfolio, one might choose to

divide the portfolio into segments classified

according to country, industry, sub-industry,

analyst grouping, etc. Whichever of these

“bucketing schemes” one chooses, the arith-

metic is the same—it is simply a matter of

using the applicable data.

The Brinson method conceptualizes the process

of adding value in terms of different weighted

sums, as depicted in Table 2. These weighted

sums entail the four possible combinations that

arise from choosing weights and returns from

the portfolio or the benchmark.

The return for quadrant 4 is the portfolio

return, and the return for quadrant 1 is the

benchmark return. Quadrants 2 and 3 are

notional portfolios. Note that a benchmark is

conceptually just another kind of notional port-

folio.

Quadrant 2 combines portfolio weights with

benchmark returns. It measures the perform-

ance that one would have obtained if one was

strictly benchmarked within each segment, but

held each segment at the active weight selected

by the portfolio manager. Since this portfolio

assumes an indexed position within each seg-

ment, but active “tilting” between segments, 

it is fairly intuitive that the Brinson model

defines the value added by asset allocation

(i.e., segment tilts) as the out-performance of

quadrant 2 relative to the benchmark.

Similarly, quadrant 3 multiplies benchmark seg-

ment weights and portfolio segment returns.

This captures the return that would have been

realized if the asset allocation was strictly neu-

tral, but the stock selection was active. 

Due to the combined operation of asset alloca-

tion and stock selection, one can calculate a

component of added value that depends on

both of these effects. This third component is

commonly known as interaction. To simplify the

results, some people choose to add interaction

into the stock selection term, while others

choose to add interaction into the asset alloca-

tion term. If one calculates the interaction term

separately, it is a simple administrative matter

to either report it separately, or add it into one

of the other terms. This approach maximizes

Table 1

Weights and returns for 

Brinson attribution

Table 2

Notional portfolios described 

in Brinson et al. (1986).



flexibility. On the other hand, if one combines

interaction with one of the other terms during

the calculation process, it is highly inconvenient

to try treating interaction in a different way 

during the reporting process.

The following simple formulas define each total

management effect in terms of the quadrants

in Table 2. 

Asset Allocation = Q2 – Q1

Stock Selection = Q3 – Q1

Interaction = Q4 – Q3 – Q2 + Q1

Total  Value-Added = Q4 – Q1

It is possible to define segment-level attributes

in terms of weights and returns using the follow-

ing formulas:

Asset allocation for segment j =

Stock selection for segment j =

Interaction for segment j =

One can easily show that these segment-level

results sum across segments to the total-level

definitions.

If one applies these formulas to the example in

Table 1, one obtains the numbers that appear

in Table 3. These numbers exactly explain the

350 basis points of value added.

Asset Stock
Segment Allocation Selection Interaction Total

Cash 0.13% 0.00% 0.00% 0.13%

Bonds 0.00% 0.30% 0.00% 0.30%

Equities 0.07% 2.50% 0.50% 3.07%

Total 0.20% 2.80% 0.50% 3.50%

The implications of these results is fairly clear.

■ Cash had the lowest benchmark return, and

equities had the highest benchmark return.

Therefore, the asset allocation decisions to

over-weight equities and under-weight cash

both added value. By holding bonds at

benchmark weight, the portfolio manager

assured that they neither added nor subtract-

ed value from an asset allocation perspective.

■ Stock selection was the main source of added

value. In particular, the equities segment 

outperformed its benchmark by 500 basis

points. Since equities have a benchmark

weight of 50%, the value added through

equities stock selection was 50% x 5% = 2.50%.

The stock selection effect was zero for cash,

because the portfolio return for that segment

was exactly the same as the benchmark

return.

■ The 50 basis point interaction in equities

arose from holding that segment 10% over-

weight (an asset allocation decision), while 

it outperformed its benchmark by 5% (the

result of stock selection decisions). Some

portfolio managers would report this term

separately, while some would either add it to

stock selection or asset allocation. It is easy

to see from equations 2 and 3 that a quick

method for adding interaction into stock

selection is to calculate stock selection using

the portfolio weight rather than the bench-

mark weight.

Exactly the same calculation principles would

apply if one were attributing an equities bench-

mark by industry or some other grouping

scheme. The principal difference is simply that

the benchmark weights for industry segments

within an equities index tend to fluctuate daily

according to changes in market cap.

Stock Level Attribution

If one wishes to analyze investment perform-

ance purely in terms of stock selection decisions

(on the assumption that stock selection is the
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Equation 3

Table 3 

Brinson attribution results



sole category of investment decision), one can

use an even simpler calculation that yields a

stock selection attribute for each stock.

Value added for stock

For example, suppose that 2% of the portfolio

was invested in IBM, and the benchmark weight

for IBM was 1%. If IBM returned +20% during a

period in which the overall benchmark returned

–20%, the value added by the decision about

IBM would be = 40

basis points.

Using this attribution method, there will be a

line of results for every stock that was either 

in the portfolio or in the benchmark. Thus, if 

a portfolio was benchmarked against an index

containing 400 stocks, and it held 10 stocks that

were not in the benchmark, there would be 410

lines of results. These 410 lines of results would

sum exactly to the active return. If a stock is in

the benchmark but not the portfolio, one simply

needs to use a portfolio weight of zero. 

It may seem intractable to deal with hundreds

of lines of results. However, if one is construct-

ing a portfolio “bottom up”, one is in principle

deciding to underweight or overweight every

individual stock. For a typical case of an active

fund that only holds a few dozen stocks, all of

the stocks not in the portfolio would simply

have weights of zero. This is the method that 

is most congruent with a bottom-up investment

process.

To make the presentation of results from this

model more intuitive, it is customary to sort 

the results and display only the “top 10” and

“bottom 10” stocks. However, it’s important to

also be able to “drill down” and view all of the

stocks if one wishes to do this.

Implementation Considerations

Both of these approaches to performance 

attribution are conceptually simple. They have

been known for more than three decades.

However, it is only in recent years that they

have started to be widely used in practice. This

has mainly been due to a variety of practical

challenges such as:

■ Assembling error-free copies of the bench-

mark and portfolio data.

■ Processing the required data volumes.

■ Making the trade-off between monthly data

(which is easier to assemble) and daily data

(which gives a sharper picture of returns and

sources of added value).

■ Resolving various calculation issues that arise

in practice (for example, how to combine 12

months or 365 days of results into a single

report, how to deal with transaction costs,

ensuring that the calculations work with short

positions and currency bets).

Barra Enterprise Performance was designed

not just to fulfill the basic conceptual require-

ments for performance attribution, but also to

resolve the practical challenges that have been

barriers to adoption of performance attribution

for so many years.

Summary

Performance attribution explains the value

added in an investment portfolio. For any

given portfolio, there may be multiple ways to

explain how the portfolio manager has added

value. Each different attribution report can
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It may seem intractable to deal with a set of
results that potentially contains hundreds of
lines of results. However, this is the method
that is most congruent with a bottom-up
investment process.

Equation 4



shed light on portfolio performance, but it is

especially interesting to attribute performance

in a manner that is congruent with the portfolio’s

professed investment process.

We have reviewed the Brinson method, which

is a top-down approach. It assumes that the

portfolio manager is doing asset allocation tilts

between countries, industries, or any other 

category that one could use for grouping stocks.

Simply by supplying different data, one can use

this single calculation method to analyze active

returns in many different ways, e.g., by country,

industry and analyst grouping.

We also reviewed a stock-level approach to cal-

culating attribution. Mathematically, this second

approach is essentially a simplified version of

the Brinson method. It is particularly applicable

to portfolios that are constructed “bottom-up.”

Armed with these two approaches to perform-

ance attribution, there are many different 

ways to attribute active returns. While these

approaches are not conceptually new, substan-

tial practical challenges have prevented their

widespread adoption. The pace of adoption is

now accelerating dramatically. Barra Enterprise

Performance helps to solve many of the imple-

mentation challenges that have stopped port-

folio managers from widely adopting these

simple but powerful approaches.
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We conclude that, although the credit asset

class might be attractive on the basis of an his-

torical risk-return analysis, a typical credit port-

folio is exposed to significant risks that require 

constant supervision. The active management

of credit has traditionally relied on the two

stage process described below.

Top-Down versus Bottom-Up

The traditional active manager combines two

approaches in the credit investment process.

These are the so-called “top-down” and 

“bottom-up” processes, illustrated in Figure 3.

The credit investment process begins with the

top-down approach. Top-down analysis starts

with strategic asset allocation (SAA), in which

the manager and the investor define portfolio

objectives and orientation. This SAA also

determines the benchmark that underlies fund

decisions.

Once the SAA is defined, the next step is to

formulate a plan to achieve fund objectives. 

This plan, called the tactical asset allocation

(TAA), comprises a number of bets based on

macro factors, sectors or ratings. Examples of

TAA include overweight European utilities or

underweight European banks.

Percent

Figure 2

Asymmetric Risk Profile of Credit

25 worst versus 25 best performers

in 2002. Note the highly skewed

nature of the returns.

Source: Lehman Brothers

Figure 3 

Top-down and bottom-up

approaches to traditional credit

portfolio management
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The CDS market, with its improving liquidity

and growing coverage, provides further market-

implied information on relative value and

default risk.

Taken together, market-implied models have

frequently provided early warning of the

numerous dramatic credit events and down-

grades that have plagued the market over the

recent period. Portfolio managers and analysts

can use model outputs as a screening system

to identify problematic names and sectors, and

to spot buying opportunities.

As a portfolio-structuring tool, these models

provide a systematic framework for selecting

bonds. They are also an aid to fundamental

analysts and strategists, allowing them to

broaden their universe of coverage and provide

additional inputs for their analysis.

Putting It All Together

The quantitative measures described above

provide the building blocks of a new portfolio

construction process. Having established risk

and relative value perspectives on the universe

of investable assets, we now consolidate the

information and present a process to construct

the optimal portfolio. It is important to note

that the top-down analysis, typically provided

Figure 8

Cash-CDS basis for Merrill Lynch

Source: Barra Credit
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by Cosmos, BarraOne or TotalRisk, can be aug-

mented directly with the bottom-up perspective

provided by Barra Credit. The new approach

has six steps:

1. Macro Outlook (Top Down)

The question of whether to be long or short

credit is critical at this stage. In aggregate- and

credit-benchmarked portfolios, this drives the

decision about whether to own credit or gov-

ernment debt and at what point on the credit

quality scale to invest.

This top-down step evolves from the traditional

approach but limits the depth of the analysis to

a broader universe. For example, instead of

previously providing micro-level overweight

and underweight allocations, the top-down

manager is now freer to reflect on his broad

market perspective and focus on region, sector

and credit quality. The manager should consider

market fundamentals as well as aggregate 

market-implied measures derived from the

value and risk tools.

2. Name Selection (Bottom Up)

Having arrived at our credit quality view, we

then pick the securities we want. We consider

whether a bond’s valuation is rich or cheap 

relative to other names with the same rating

and maturity using the output from the market-

implied measures from equity, bond and CDS

markets.

The weightings of the different securities should

be proportionally aligned with the strength of

our views. For example, when we are under-

weight a name, the magnitude of the weight

on that name should be influenced by our 

confidence in the view that the name is a loser. 

Typically, the final positions must satisfy certain

risk limitations that may be placed, for example,

on spread volatility, default estimates and VaR.

Often, portfolio weights must be at least zero

since many funds have “long-only” mandates,

or the cost of selling short is too high. Hence,

the analyst’s downside views must be tempered

by investing regulations, e.g., long-only funds.

3. Relative Weighting Adjustment

Next, we adjust the bonds’ weightings to arrive

at the desired combination of credit quality,

sector and individual name exposure that our

broader view demands, while at the same time

respecting the maximum exposure limits for

individual names. This final adjustment is enact-

ed at the sector or rating level by aggregating

the selected names and iterating on sector

allocations.

Note that the total number of names in the

portfolio is governed primarily by the need for

diversification. The lower the quality of the tar-

get portfolio and/or the larger the overweight

in lower quality names, the more names are

required.

It is not possible to avoid every blowup. The

benefit of investing in a large number of names8

is that blowups will not completely wipe out

the portfolio.

4. Swap Spread Adjustment

In an aggregate portfolio, the credit position

implicitly creates exposure to government-swap

spreads. Returns to government-swap spreads

are subject to different risks than credit spread

returns. Hence extra factors must be included

in the model.

A single-name CDS is essentially an insurance 
contract on the reference company that pays 
off in the event of default.

8 Typical credit-only portfolios contain between 50 and 100 names
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The main asset class used to control govern-

ment-swap exposure is liquid public sector

paper. This class includes agency and supra-

national bonds as well as Pfandbriefe.

There is obviously one more important risk that

we cannot overlook—exposure to the underly-

ing risk-free curve.

5. Curve Positioning

The positioning discussed above results in expo-

sure to government yield curve movements. If

not controlled, the risks from these exposures

more than offset the risks from credit positions.

It is straightforward to control these risks using

government bonds or futures. By aggregating

our weighted duration by maturity bucket

across the whole portfolio, government bonds

or futures can then be selected to adjust these

weighted durations to achieve the desired

overall duration and curve positions.

We now have a balanced credit-focused port-

folio that has a risk profile consistent with both

the name selection and sector and rating

macro outlook. However, as discussed above, 

a static portfolio is fraught with danger. Active

management is required to avoid blowups and

severe under-performance.

6. Systematic Monitoring

The success of a portfolio manager is judged

not only on how well a portfolio is initially con-

structed, but also by how well it is monitored.

Proper monitoring ensures that that an optimal

portfolio is maintained over time.

Monitoring a credit portfolio is itself a two-step

process. The monitoring must be accomplished

at both the overall portfolio level and at the

individual asset or security level. As we have

previously stressed, this process must be sys-

tematic and well constructed.

These six steps can easily be integrated into an

asset manager’s investment process. The most

critical change is the use of quantitative market-

implied measures to provide a common lan-

guage of both risk and value.

Conclusion

Integrating quantitative market-implied meas-

ures of credit risk with fundamental analysis is

critical to consistent out-performance. The rela-

tive value and risk tools provide the building

blocks for a new process where sector and

quality views are implemented through the

adjustment of name weights rather than vice

versa.

Since blowups are inevitable, more names are

better in terms of ensuring that a single name

blowup does not kill off all returns. Bonds have

asymmetric return distributions and the typical

portfolio manager cannot go short credit easily

or cheaply. The optimal portfolio is limited by

the constraint that the most underweight an

asset can be is the benchmark weight.

The weighting restriction is slowly being lifted

by the use of single name CDS, which enables

easy shorting of individual credits. Rapid shifts

in portfolio weightings can also be achieved

using basket credit derivatives. Portfolio 

construction processes can be significantly

improved by using quantitative tools combined

with the ability to use credit derivatives in the

investment process.

Integrating quantitative market-implied measures
of credit risk with fundamental analysis is critical
to consistent out-performance.


